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The

SUPER 6

LONG & MEDIUM WAVE:
TRANSISTOR RADIO"

A quality radio availabte as a kit or ready built. The sparkling
performance and superb finish of the completed receiver give
you value equivalent to a £12. 12. 0 commercial model.

% All new parts. ¥ 6 transistors and diode. ¥ 350mW output.
Y Superhet circuit, Ferrite rod aerial. Y Weymouth Radio
printed circuit board. % Component positions and references
printed on back of board. ¥ Nicely styled wooden cabinet, 11
x 74 x 34in. ¢ Vinyl tovered in various colours. ¥ 6 x 4in.
speaker giving good bass and treble response. + Full instruc-
tion booklet 2/.. Free with kit. Y I.F. Frequency 470 kc/s.
Y Lining up service if required. ¢ All parts supplied
separately. Write for list. S.A.E. please. ¥ 9v. battery
required. VT9 or P.P.9 (379 with kit).

CONPLETE KT DY £ 17,6

OR FULLY BUILT £6.17.6 Tax & Carr. Paid

V.H.F. Pre-amplifier with high signal-noise ratio and gain
of at least 3:1 under average fringe area conditions. Metal
container 3} x 3{ x |%in. high, with strap for eaves, loft or
skirting fixing. 9 volt battery operated, using transistor
AFI14. Covers all British and some Continental stations. 88 to
108 Mc/s. Order with confidence of improved reception.

ELECTRONICS (Camberley) LTD.
15 YICTORIA AVENUE, Camberley, Surrey

Post orders only please

JACKSON

the big name in PRECISION components

Precision built radio components are an im-
portant contribution to the radio and

communications industry. Be sure of the best

and buy Jackson Precision Built Components.

W

%ﬁ**‘*
J@ _

BALL-DRIVE DIAL

All the 'works' of this dial are inside the knob. No space
is wasted behind the mounting panel, and the dial can be
fitted directly to the spindles of one-hole-fixing tuning
capacitors and potentiometers. Mounting is simplicity itself,
and requires drilling only one 4BA clearance hole. (A
template is provided.)

% Takes standard 0.25in. spindles. ¥ 6 :1 ratio. % Dial
4in. diameter. % Scale 0-100 (Type A) or blank (Type B).
% Powerful: output torque 26oz.——inches min. % Low
| backlash Made in England Price 27/-

JACKSON BROS. (LONDON) LTD.

(DEPT. P.W.) KINGSWAY-WADDON, CROYDON, Surrey.

Phone: Croydon 2754-5 Grams: Walfilco, Souphone, London
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FOR PEAK-PERFORMANGE AT LOW COST -

i CODAR 22,

Advanced design and craftsmanship plus an unequalled reputation provead
by the many hundreils of testimonials received from CODAR users is-your
guarantee of complete satisfaction. Only the best is good enough for
CODAR—Mullard, Brimar, Jackson, Denceo, Electroniques, Thorn, A.E.1.,
are just some of the famous names built into CODAR equipment.
CODAR-KITS are supplied with clear pictorial diagrams and easy to
follow instruetions—ne technical knowledge or special tools are required
for complete success. Build your Short Wave Station with CODAR-KITS
and enjoy peak performance and world wide reception previously possible
only from much more éxpensive equipment.

For illustrated leafiets giving fullest details send 6d. in stamps.

CODAR R.F. PRE-SELECTOR, Will considerably improve the performance of
any superhet receiver, ‘'Results are amazing.'” *Well worth the money”.
MODEL P.1R.30. Uses EF183 Frame Grld tuned R.F. Amplifier and provides up
to 20dB gain plus substantial image rejection, improved signal/noise ratio and
selectivity. Selector switch for elther dipole or single wire antenna. Power
requirements 180-250 volts 12 M/a H.T. 6.3 volts, 3 amp L.T. Size 8§ x 5 x 4in.
Ready bullt, complete with cables, plugs and instructions, £4.19.6. Carr. 3/6.
MODEL P.1t.36X. Self powered version for 200-250v. A.C. and also provides
95 M/a at 200v. H.T. and 6.3v. 1 amp L.T. for other accessories. £7.4.0. Carr. 3/8

CODAR *“Q” MULTIPLIER MODEL R.Q.10. For use with any superhet
recelver with an .F. between 450 and 470 Kc/s. Provides considerable increase In
celectivity for elther peaking or rejecting a signal on AM, CW. or SSB. Both
PEAK and NULL functions tunable over receiver LF. passband. BFO. facility
included. Size 8} x.5 x 4in. Power requirements 180-250v. H.T. at 5 M/a 8.3v.
3 amp L.T. Ready built complete with cables, plugs and Instructlons. £6.15.0.
Carr. 3/6. MODEL R.Q.10X. Self powered version for 200-250v. A.C. and also
(p:r%v}des 235IGMIE at 200v. H.T. and 6.3v. 1 amp. L.T. for other accessories £3.8.0.
atriage 3/6.

CODAR A.T.5 12 WATT 2 BAND TRANSMITTER. The newest most com-
act transmitter for fixed or moblle use on 160-80 metres. *“The tiny TX with the
IG voice’’. Size only 8 x B x 4in. (Base area is less than two-thirds of this

page!) High stability new type calibrated VFO, 1.8-2.0 Mc/s and 3.5-3.8 Mc/s (up to

4 Mc/s export). Air-spaced CODAR COIL Pi-net output, P.A. Platecurrent meter

plus neon indicator. Plate/Screen modulator. AM/CW switch and Panel key

jack. Plug changeover {or § or 12 volts heater supply. Ready built %16.10.0. Carr,

4/-. A.T.5 POWER SUPPLY UNITS. Type 250/S. For 200/250v. A.C. with Stand-

by/Net/Transmit and aerial changeover switching, stabilised VFO supply,

neon standbyftransmit indicator £8.0.0. Carr, 6/6. Type 12/MS 12 volt solid state
power supply unit £11.5.0. Carr. 5/-. Type 12/RC Remote Control and Aerial

Switching unit, £2.7.6. Carr. 3/-. (H.P. Terms available).

CODAR-KIT MINI-CLIPPER—OUR FAMOUS SHORT-WAVE RECEIVER
*Can be built in one evening ready to switch on and bring the World to your
fingertips at very low cost. *Supplied complete with valve, one coll 25-75
metres and 4 page instruction manual. PRICE 38/6. Carr. 3/-. Extra Colls 4/9
each. Instruction Manual only. 2/- (credited on order). Electrical Bandspread
available. Provision to add 2 transistor amplifier.

CODAR-KIT CIt45 MAINS T.R.F. SHORT-WAVE RECEIVER, World
wide reception—North and South America, Russia, India, Australia, Far East,
Amateurs, Shipping, ete. % Separate electrical bandspread. +3 slow motion
vernler drives. Low loss polystyrene plug-in colls, factory aligned. Diala
callbrated in frequencies and degrees, *Power output 3 watts for 2/3 ohm
speaker. % Valve line-up: ECC81, EL84, EZ80. CODAR-KIT CR45 complete
with valves, 3 colls (10-28, 25-75, 60-176 metres) and 11 page instruction manual
LESS Cabinet). £7.5.0. Carr. 5/6. CR45 CABINET, 12in. x 5¢in. x 7in.
with sliding door for easy coil changing, 35/-. Extra colls 4/9 each.
Instruction manual only 4/- (credited on order). (Can now be supplied
ready bullt—oprice on request). (H.P. terms avallable).

CODAR-KIT CR 66 COMMUNICATION RECEIVER, The finest
superhet kit ever offered. % Covers 540 Ke/s—30 Mc/s In 4 bands. % Sep-
arate electrical bandspread. wFactory aligned Coll unit and LF.
Transformers. % Regenerative 1.F. stage for maximum gain and BFO.
for C.W. reception. +Power output 3 watts for 2/3 ohm speaker,
Panel controls: Aerial Trimmer, A.V.C., Standby
Bandswitch, AF. Gain, IF. Gain, BFQ. etc. % Valve line
up: ECH81, EBF89, ECC81, EL84, EZ84. +* Size EM8B4
16in. x 6}in. x 8¢in. CODAR-KIT CR 66. Complete with
17 page Instruction manual, £19.15.0 (Ready-built £23.0.0).
CR 66 ‘8" Meter Model Kit £22.0.0 (Ready-built £25.0.0).
Carr. 7/6 extra on all models (H.P. terms available), In~
struction Manual only, 7/8 (credited on order).

CODAR COILS AIR-SPACED INDUCTORS. A
complete ra.mé% of low loss air-spaced inductors
developed by DAR. Over 40 different sizes from
1in. to 3 in. diameter sultable for all types of circult
application including VFO. PA. Tank, Pl-network-
ATU, %eria.l loading, eta, Full data and prices on
request.

CODAR RADIO‘CO‘MPAH'\' V‘Waxnul( uou’ss-, SOUTHWICK-SQUARE,

Southwick, Sussex. ; Tel. 3148

31“!1.‘ GIHGD e
Canada: Codar Radio of Canada Tweed, Catarie
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Anyone can build a2 Heathkit model.

of your finished model.

“AMATEUR” EQUIPMENT

AMATEUR BANDS RECEIVER
Model RA-l. Covers all amateur
bands from 160-10 m. Half lactice
cryseal filter. 8 valve, “S” meter, §
tuned R.F. amplifier stage.

£39.6.6 «i

Assembled €52.10.0

AMATEUR TRANSMITTER. Model DX-100U. Covers
all amateur bands 160-10M. 150 w. d.c. input, self contained
with power supply. Modulator, VFO

Assembled ¢104.15.0 £79.10.0 «ic

AMATEUR TRANSMITTER
Model DX-40U. Covers 80-10 m.
Power inputs 75 w. C.W., 60 w.
psak C,C, phone. Output 40 w. to
aerial.  Prov. for VFO.

£33.19.0 «i

Assembled £45.8.0
DX-40U

COMMUNICATIONS TYPE
RECEIVER RG-l. A high perform-
ance low cost receiver for the dis-
criminating listener. Freq. cov. 600
ke/s-1.5 Mefs and 1.7 Mc/s to 32 Mc/s.

Send for details. £39 |6 o Kit &

£53.0.0 Assembled

Other kits in the amaceur range include: SSB Adaptor SB-10U
£39.5.0. Variable freq. Oscillator VF-1U £10.17.6. Balun
Coil Unit B-1U £4.156. Grid-Dip Meter GD-1U £10.19.6.
Q Multiplier @QPM-) £8.10.0. Reflected Power Meter HM-
;I’I'J £8.5.0. Wide range of models under American Mail Order
cheme.

MONEY BACK GUARANTEE

Daystrom Ltd. unconditionally guarantee that each
MHoathkit product assembled in accordance with our easy-
to-understand instruction manual must meet our published
specifications for performance or the purchase price will
be cheerfully refunded.

HI-FI SPEAKER SYSTEMS

COTSWOLD STANDARD MODEL
Acoustically designed enclosure “in the white”
26 x 23 x 154in., 12in. bass speaker, elliptical
middle speaker, 2in. pressure unit. Covers

0-20,000 ¢/s.
Complete kit with all controls.

MFS SYSTEM

A minimum floor space model for the smaller
ro:{m. 26in. high x lg&in. x l4in. deep. Similar
performance to standard model. .
Price either model £25'|2‘o Kit

SOV T ORI OO

DAYSTROM LTD

= Dept. P.W.-8, GLOUCESTER, ENGLAND

The practical way to Learn
Electronics..and save money!

The =asy-to-follow instruction manuals issued with
each kit-set show you how. You will be proud of the professional

appearance and performance

A KIT FOR EVERY INTEREST . . . FOR HOME, WORKSHOP, SERVICE & TEST DEPTS.

TEST INSTRUMENTS

5in. OSCILLOSCOPE Model $0-12U,
Laboratory quality at utility oscilloscope
price. Wide band amplifi¢rs essential for
T.V. servicing. F.M. alignment, etc, T/B
covers 10 ¢/s-500 kefs in 5 ranges.

£45.15.0 Assembled £3S l7 6 Kic

PORTABLE 'SCOPE Model OS-1. A
compact portable oscilloscope, ideal for
servicing and general work. Printed
circuit board. Case 7% x 42 x 124 in. long.

Wt. only 104 Ibs, £22-|8.° Kit

£30.8.0 Assembied

10-12U
REGULATED POWER SUPPLY Model IP-20U. Transistor-

ised 0-5-50 v. D.C. Up to .5 amps. Compact 9% x 63 x |lin.

£47.8.0 Assembled £3s.8‘0 Kit

VALVE VOLTMETER, Model V-TA. The world's
best selling VTVM. Measures up to 1,500 volts
(d.c. and r.m.s.) and 4,000 pk. to pk. Res. 0-1Q
1,000 MQ. Centre zero dB scale, d.c. input resistance
11MC).  44in. meter. Complete with test prods, leads

and standardising battery.
£19.18.6 Assembles E13.18.6 i
Mode!

DE-LUXE éin. VALVE VOLTMETER.

IM-13U. Similar spec. to model V-7A but with im-
proved accuracy. Larger mater. Unique gimbol mount.  V-7A
£26.18.0 Assembled £ I 8. l 8.0 Kit
R.F. and H.V. probes available as extras.
Iy
DE - LUXE TRANSISTOR

TESTER. Mecdel IM-30U. Many
special features. Provides complete
d.c. analysis of PNP, NPN tran-
siscors and diedes.

€35.10.0 Assd. £24' l 8'0 Kit

TV ALIGNMENT GENERATOR. Model HFW-I. Covers
3.6 to 220 Mc/s fundamentals. =

€47.10.0 Assembied E37+18.0 xic
RF SIGNAL GENERATOR. Model RF-1U. Up to 100 Mc/s
fundamental, 200 Mc/s harmonics. Up to 100 mV output on all

bands. €19.18.0 Assembled £ 13 8 () i

MULTIMETER. Model MM-1U. Ranges: 0.1.5 v. to 1,500 v.
a.c. and d.c.; ISOpA to ISA d.c.; 0.2Q2 to 20M(). 44 in. SOLA meter.

£18.11.6 Assembled £ l 2. |8.0 Kit

A wide range of other test instruments available including: R/C
Bridge C-3U £10.10.0. AF V/Voltmeter AV-3U £16.10.0.
Wattmeters AW-lU, £17.5.0., Capacitance meter CM-{U
£15.15.0. Power supplies. Decade boxes etc. Many other
inseruments available under American Mait Order scheme. Why
not send for full details?

DRI i
LOW-PRICED SPEAKER SYSTEM ssu-i

% A practical solution to the problem of a
% ?  moderately priced speaker suitable for Scterec
Mono amplifiers where the equipment has to
be compact. Two speakers, balance control.
ducted port reflex cabinet.

Horizontal or vertical (with mactching legs).

wet p.T. £12.12.0 ke

www.americanradiohistorv.com


www.americanradiohistory.com

August, 1965

PRACTICAL WIRELESS 233

T L e e T e T e R T AR T UET

MODELS FOR HOME, TEST, AND WORKSHOP.
BRITISH HEATHKIT MODELS USE BRITISH COMPONENTS

M ——h

HI-FI AMPLIFIERS

of this outstanding amplifier. Kit £43.18.0.

NEW ! DE-LUXE ALL TRANSISTOR STEREO AMPLIFIER, AA-22U
At last, a British transistor amplifier with high power (20 + 20W) at
a reasonable cost, capable of delivering full power at all frequencies
in the audio band. Handsome fuily finished walnut veneered cabinet.
New, compact, professional slim-line styling. Send for full specification
Assembled £68.16.0.

6W DE-LUXE STEREQ AMPLIFIER. Model S-33H. An

inexpensive stereo amplifier with high sensitivity. Suitable for

use with Decca Deram cartridge. n
£21.7.6 Assembled 5.17.6 «i

TAPE RECORD/REPLAY AMPLIFIER KITS. Will operate

with most tape decks. Send for details.

TA-IM (Mono), £19.18.0 Kit. TA-IS (Stereo), £25.10.0 Kit.

STEREO CONTROL UNIT. Model USC-I1. Ideal for use with
MA-{2 amplifiers.

Kit £19.10.0. Assembled £26.10.0.

ow STEREO AMPLIFIER
Model S-33. 3 w/ch. Inputs for
radio, tape and gram. Scereo/Mono
ganged controls. Sensitivity 200mV.

£18.18.0 Assembled£ I 3.7.6Kit

TRANSISTOR RECEIVERS

“OXFORD” LUXURY TRANSISTOR
DUAL WAVEBAND RECEIVER.

The ideal domestic or personal portable
receiver. 10 Semi-conductors. Solid leather

case. Ser?d fo[nf‘::,“;;m“" £|4. I 8.0 Kit

6 TRANSISTOR PORTABLE. Model
UXR-I. Prealigned I.F. transformers.
Printed circuit, 7in. x 4in. high flux speaker.
Real hide case. Very easy to build.

. pT. £12.11.0 «ic

“MOHICAN" GENERAL COVERAGE

RECEIVER. Model GC-1U. Excellent
portable or general purpose receiver for
“amateur” or short wave listening. See full =iy
spec. leaflets. q
Aetrea easars £37.17.6 it Ge-tu

SPEAKERS FOR YOUR OWN ENCLOSURE
12” Heavy-duty Bass (Fane 122/12) £7.7.0.
2" Tweeter (Fane 301) £3.1.6.
(both as used in the Cotswold systems).
12" Bass speaker (Audiom-51) £9.12.5.
8" Goodmans General Purpose GB £1.8.6.
Two Speakers + Cross-over, System SCM-1.,
(As used in model SSU-1) with details for enclosure £5.5.0.

ELECTRONIC WORKSHOP KIT. Model EW-I.
standing experimental kit, £7.13.6 incl. P.T.

An out-

A WIDE RANGE OF BOOKS ON ELECTRONICS AND

Send for full spec. of any model.

TRANSISTOR MIXER, Model TM-l. A must for the Tape
enthusiast. i
' £16.17.6. Assembled. 1.16.6 «i

5W HI-FI MONO AMPLIFIER. Model MA-5. A fow priced
amplifier based on the $-33. Printed circuit construction makes

it easy to build. -
Y £15.10.0 Assembled 0.19.6 «i
HI-FI MONO POWER AMPLIFIER. Model MA-I12. Ideal

for use with Models USC-t and UMC-1, 0.1 THD at 10W. Wide
frequency range. £15.18.0 Assembled £ I I . I 8.6 Kit
1I8W STEREO AMPLIFIER.

Model S-99. Ganged controls. .

Stereo/Mono gram, radio and tape g
recorder inputs. P/B selection. ; = i

£38.9.6 Assembled £28.9.6 Kit

‘o8

59
HI-FI TUNERS

Model FM-4U. Tuning range

Tuning unit (FMT-
4U) with 10.7 Mc/s LF. (£2.15.0
incl. P.T.). LF. Amp. (FMA-4U)
complete with cabinet and valves

(£13.13.0). Total £]16.8.0 xic

Assembly can be arranged. FM-4U

AM/FM TUNER. Covers FM 88-108 Mc/s. A.M. 16-50, 200-550,
900-2,000 m. Tuning heart (£4.13.6 incl. P.T.), and LF. Amp

(£22.11.6). Total £27.5.0 Kit

Send for leaflets. Assembly can be arranged.

EQUIPMENT CABINETS

A large range, in kit form or assembled
and finished, available to meet most needs.
IHlustrated details on request.

Prices from £7. I 5. to £44.2.0

Many other models covering a wide range of equipment
for HOME, OFFICE or WORKSHOP

SEND FOR FREE BRIT!SH CATALOGUE
American Catalogue sent for /- post paid

PUBLIC ADDRESS AMPLIFIER,
PA-1. 50 w. Amplifier, two heavy duty
speakers, variable Tremolo. I!deal for

use with guitars, etc. .
ey 5<£54.15.0 «ie
Legs optional extra 1776. Set of 4.

50 W POWER AMPLIFIER, MA-50
Ideal for PA work. electronic organs etc.

£27.18.0 Assembled £| 9. I 8.0 Kit

RADIO. PLEASE SEND FOR LISTS OR PRICES.
ST U TS ET T e e e e e e A A
£ FREE To DAYSTROM LTD. Dept. P.W.-8, GLOUCESTER ENG. |
Please send me FREE BRITISH CATALOGUE (Yes/No) l
CATALOGUE Of the Full details of Model(s)..cecvreeniacrrerranacscrnes l
BRITISH HEATHKIT RANGE : i
Gladly sent on request . . . :
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BENTLEY AGOUSTIC CORPORATIONLTD

Suppliers to H.M. Government. 38 CHALCOT ROAD, LONDON, N.W.l Telephone: PRIMROSE 9090

NEAREST UNDERGROUND: CHALK FARM. ALL GOODS LISTED BELOW ACTUALLY IN STOCK
ALL GOODS ARE NEW, BEST QUALITY BRANDS ONLY, AND SUBJECT TO MAKERS’ FULL GUARANTEE, PLEASE
NOTE THAT WE DO NOT SELL ITEMS FROM USED EQUIPMENT NOR MANUFACTURERS’ SECONDS & REJECTS,
WHICH ARE OFTEN DESCRIBED AS "NEW AND TESTED” BUT HAVE A SHORT AND UNRELIABLE LIFE

VA2 4/6 | 6BWT 5/
OB2  6/-|6BX6 4/

AUIPEN AP 7/9
) 178 1

LZ319  6/8) Raz 76 ) U28) 819 Dy b/6
1.2329 6/8 RG1"2404 u2se 1273

0Z4GT 4/8| 604 2/3 AC/PEN MHD4 78 34/- | Luol  114-
143 2/8 | 605 4/- ) 17 MALDAI2/6 | RKa4 7/ | U B/
144 12/8 ) 6C6 3f- 14/6 | 30C1 8/6 | AC/SG 23/6 ML6 5/9 3130  22/8 | L 9/8
1A5 b/« | 8CR 8/ MN4B  20/5 | SP48  19/6 | U4y 9/9

14/8 ( 30CL5  Bf3 | AC/SG VM
: 9

12/-

12/6 | 30C18  8/8 | AC/TH115/~
5/- 30F5 713 AC/TP 18/-
5/~ | 30FL1 /3| ACIVP1 12/

MBPY 12/~ [ SPI3C 12/6 | U404 §/-

MUL2/144/8 | sP31 2/- | Un0] 15/~ | GETI12 8/9

MX40  8/9) 8P4z 12/6 | U4020  6/6 | GETII4 8/8

N37  10/8 | P61 2= | VMPAG1L/® [ GETI161%)-
G

1A7GT 7/8}6C9 10/9
4

106 5/-| 6CHS  5/- 3011 5/8| A1 /‘ P218/- N8 26/- [ SU25  27/2 | VMR4B 12/«

1C6 10/8 | 6CW4 24/ 8/e | 30L15 B/8| ATP N1oa  26/9 [ T41 8- : 318

105 76 | 811 1/ -1 30517 1219 N33y 25| TOD2 12/8

1D6 {6 | 6D3 9/6 3004 12/ Pl 3/6 TLD4 718 14/6

1IFDL 8/~ | 6Ds 3/- 99 | Fop12 7 181 2/6 | THaB 10/- 14/6

1FD9  8/31 615 9/8 12/- | 30Pt6 53 PABCED 6/9 8

1Gé 8/~ | 6¥1 9/6 71| BOPI9 12/ Pusy P E

1H6GT 7/6 | 6¥6G 39 11/8 | 30PLL  8/3 poas - A L5/~
1L4 2/3 | 6F6GT 7/8 10/- | 30PL13 10/8 PCY5  6fS MATI00 3/9
1LA4  17/8 | 617G 5/- 8/9 | 3uP1.14 13/3 PCYT /8 MAT101 8/6

lLﬁn 16/10 | 6F8 5/« 9/9 | 3551 12/8 POCBY 516 MATIZ0 7/9

2w

4f- 3 RaA5 2049 PCURs  8/9 | Thzduo MATI2] 8/6
3 35L8GT 6f- PCCNR 1076 | TYRGE 11/5 VA} 8/

35W4 4/6 bt UABUCSO 5/- oalo 8/8

3575 16/2 | Arae b/9 VAT 3/~

365%4GT 4/8 UB4l  10/8 | v 5/ | vATs 3~

33Z5GT 8/9 B4l 618 \'l 120 16/- 1 OATY B/~

40804 6/6 LBCsl 88 0A3l  3-
Hey UBESO /6 0785 3/
PUFROL 104- [ UBF=8  6/6 VARG 4.
PCFSO2 104 [t BL2L 1¢/9 GAYn 8/
PCPS05 8/9 6/3 GASl 3/
17/8 ECCS 8/ PCL&2 618 | UUCSR4  B)- UAss 88
wszT 16/- £CC18911/6 PCLS3 9761 LOCRS  8/6 0Az10 9/5
50A5 21/10 ECCS04 9/~ PCLRY  7/8) UCFru 813 0A211
50B5  6/6 ECCR07 18/- | FCI3  14/6 | PCLAs  8/8| CCH2l 8/ OA/204 9/6
3005 6/ ECF30  7/8| PCISC 19/-| PC1.86 819 | UCH42 §/- OAZ210 7/6
5006G40/9 ECF#2  8/3 | FW4/5008/8] PCLSR 12/6 | UCHRY 6/6 OC16W 35/-
30L6GT 6/3 ECFS6 11/8 | FW4/8008/6 | PEN4ODD | UCL&2 §/3 [y 25/~
52KU  14/6 RCF3804 24/- | GTI1C 8/ 34/-| UCL83 B3 23/~
S3KU  14/6 M‘m 23/8 | tUSO  88/- | PEN4S T/~ | UF4L  6/9 57/-
2 6/6 21 8- | GZ3o PENASDD | UF42 12/-
6KBG 3/ 77 s/- GZ32 S0 8/-
3Q4 5/8 GKSGTMBIG 12BA6 53| 78 4/9 G733 UF85 23/~
3Q5GT 6/3 | 8K25 24/-| 12BE6 4/ | R0 5(3 G784 VAR 16/6
364 4/9 BLI 10/- 3 81- (‘7%: | Fsa 9/6
3v4 5/- | BL6G 126 6/6 UL4l 21/6
4D1 3/9 | BL6GT 7/3 8716 UL 8/-
SR4GY 8/6 | 6L7GTM 5/6 67/8 Lt 5/
5T4 7/-|'6L18 10/~ 42/. ULd4 12,5
5U4G  4/8(6L19 19/ 48/- UM+ 0 4/9
5V4G 12 3/6 16/~ HL23T UMi34 18/10 UC44PM 8/8
IQhﬁGT 8/8| 150B2 1&/6 HL41 UMae  3/3 0OC4n 4/9
12Q7G7 3/8 1 15002 4/3 HL410D12,6 6/6 OC45M 8/~
128A7GT6/8 | 161 23/8 H1.421D12/8 ol ocis 22/
12907 4/- 1818'1‘34/11 DH101 25/- HL133DDB/6 11/- 0Cs6 25
2155G nmnna/u HN304 25/- e 0C70  6/6
2208 10,6 K32 7/8 HVRY 9/3 11/ 0T 6/6
20/~ umo 15/8 HVR2A §/9 2/3 UCTE 8
Yo/ | DR 4y 1Ws 5/8 443 GCTE 16/
i | DR9Z §/s E 10/8 OCTs o §f-
p < /6 39 OCih 8-
69 (- UTh 86
5/- 4/9 OCTT 18-
5/3 9/ + OUTh §).
15/- 26 | 4759 38/~ | OCS1 4/
15/- 15/~ | Transistors | OCSLD  4/-
30/- 5/~ | and diodes OC31M 8/
4/9 8/6 2 0Css  10/-
& 5/- 48/6 0C83 8-
198Q5 /3| jugc gy 8/- 5/9 OUB4 8-
19BGEGR0IS | ol ‘afg | DL 10 10/6 PY#00 8/6 0139 18-
OHI /- | gogs 107 | DMT0 3l- PY801 e OCl40 18)-
20DL 10/« | ya 16| PMIL 99 vZ30 8/8 0C170 /8
b2 21-|yrs g n\\uam&/e QP2 13/6 UCIT1 8-
20R2 18| 4500 gy Qbuil 12/8 16/6 0200 10/6
€ 4006 16 QP25 5f- 29/~ 0C20)1 29/«
AlN34 20/~ quo.mo 15/6 00203 14/
ACOs 9 KTW61 4/9 35/~ 8/ o204 10/8
AC2HL 10/6 KTW62 5/6 | Qu7520 10/6 4/9 00206 1078
ACtpen 1118 ETWo3 §/6 | Q8150/159/6 4/6 OCP71 17/6
TR KTZ41 5/6| RI0 15/~ 4/8 ORP12 12/6
Aﬁn M L63 3/- 1 R12 5/8 8/8 SX641 10/~
bD  12/8 2 5/9| R1& 29/~ 19/6 Ts2 126
JY‘? 7/9 | ACSPEN/ 6/9 9/8| K17 17/6 17/6 T3 18/-
DD 23/3 | EABCAD 5/9 LN31y  8/3| R 9/6 | 1'191 /6 V10/15412/-
ACBPEN4/9 | EACOL 3/3 LP2 9/6 | R19 6/9 1 u2s1 8- I BYZ13 1146 | XAl 15/-

WE REQUIRE FOR PROMPT CASH SETTLEMENT ALL TYPES OF VALVES, LOOSE ORBOXED, BUT MUST BE NEW
METAL RECTIFIERS. DRM!B 13/-. DRM2B aod DRM3B 15/6. L\W7 21/«. LW13 28/-. RMO 7/11. RMI 5/3. RM2 6/3. Rt 7/9 K'\H 1219 RMb5 17/6. 14A86 17/8.
14A97 18/8, 14A100 23/., 14A124 26/6, 14A163 35/6. 148130 31/-, 14B261 11/6, FC101 1619, ISRC.LI6.1 8/-, FO31 21/, 24,1 11/-, I6RE.2.1.8.1 8/8.
FC124 12/6. 8R3 10/8. C2D 8/-, C2H §{9. C2V 9/.. C3D 11/-. U3B 14/8, 3V 11/~ 20 443, Q3/4 3/7.
ELECTROLYTICS. Cau types: 32 x 32/450v, 8/-, 30 x 50.330v. 8/-, 84 x 120/350v. §f=, 60 x 230/275v. 9/0 100 X -11)0/’40'1 12/8. 100'275v. 8-, '200/"'75v 4f-. \
100 x 200/275v. 8/6. Tubular types: 8,450v. 1/8. 16/450v. 2/9 1430v. 3/9. ¥ 5 B/430v. 8/-. 16 x 1814507, 4/-, x . 4f=. R x 16/450%. 3/9, #2/350v. §/e.
MULLARD Ridget silicon rectifiers. Types BY100. Output 230 volts 4 amp. No larger than a shirt button, 7/- ea«. b *erl:n litnitlng resistance 1/6

EXPRESS POSTAL SERVICE! ALL ORDERS DESPATCHED SAME DAY AS RECEIVED

Terms of business—Cash with order or C.0.D. ouly. Pnet/Packing 6. per itema. Orders over £5 post rree. C.O.D. 3-8 extra, All ordery ciearad dav of recelpt. Any
parce| (nsured agaiost damage In transit for Ad. extra. We are open for personat shoppers 9.00—5.30 p.m. Sats. 9.00— | p.m. Compiete list of modern and obsolets
wvalves, reststors, condensers, transforiners, yutentiometers. microphones, ete. with terms of business, §d. Plesse enquire for any item not listed with 8.A.E.

18RA.1.1.8.1 4/~ 18RA.1.2.8.} 11/-. FCI18 8/
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SURBITON PARK RADIO

IYXIIITE AUDIOKITS & RECORDAKITS

l" M. TUVFR UNITS Nos. 15, 16 and 17.......vue ..o Cash £12.17.6

eﬁ and 12 m. pymts. of 18/10. .. .. ......... ( d
TRA sls’lul{lsl- ) A\u’LlHI I with 5 position input selector.
pre-amp and controls. 10 watt amplifier and Power Pac.

For 3 Ohm Speaker. Cash £14.5.0
Or Dep. 57/~ and 12 m. pymts. 20/10

. .(H.P. Price £15/7/0)
eaker. Cash £15.8.0
Or Dep. 62/-and 12 m. pymts. 22/6 . 5 \(H.P, Price £16.12.0)
All above inelude Front I’ anets, Knobs and Instructions.
TW0 TRACK RECORDAKIT ‘\Ml’ (Valve) FOR STUDIO
DECK, 6 valves controls. self powered .
Or Dep. 471-a (1'7 ymts. 2516 ...
COLLARO GT(‘DI DECK 3 speed latest Two Track Cash £10.18.6
Or Dep. 44/-and 8 m. pymts. 2416, . .................. ( . Price £12.0. 0)
COMPLETE KIT with case. spkr
Or Dep. 120{- and 12 m. pymts, 44/~
FOUR TRACK ANMP. as above
Or Dep. 52/-and 8 m. pymts. 27/6. .
FOUR TRACK COLLARO DEC

ep. 56/~ and 12 m. pymts. 20/6

C

Price £13.12.0)

*'Series heads
Cash £13.19.6

................ (H.P. I—‘me £15.2.0)

Or D
COMPLI TE KIT with case. spkr., tape and mic
° Four Track Cash £33.19.6

Or Dep. 138/- H:gi}2 ;rl pgmtgi‘m{)l().k. aooencancog EH P. Price £36.14.0)
54 PRI > for St eck. self powere:

Tare ndte Two Track Cash £8/8/0

Or Dep. 34/- and 6 m. pymts. 25/8 .................. (H.P. Price ‘?/LéO)

TAPE PRE-AMP as abov:
Or Dep. 39/- and 6 m. pymts. of 28/
We are leading stockists for all\lartln Constructional Kits

AMPLIFIERS - TUNERS ERYIYAT])]

Al{\h’] RONG 222 10-10 wabts Stereo Amplifier
110/- and 12 m. pymts 0/4

AR)IS’I RO\(- 224 I° '\l 1 l N
Or Dep 90/- and 12 m.

Alll\l\ll{()l\(: ’2.; AMII‘ M TUNER Powered.

Or Dep. 115/ 12 m. pymts. 4202......... ...

AR]\ISTRONG l 7 MONO 5W with AM/FM.

Or Dep. 106/- and 12 m.pymts. 38/10 ..............

SURBITON PARK RADIO LTD.
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ARMSTRONG 127 STEREOQ as above Stereo a.mp Cash £37.10.0
Or Dep 150/- and 12 m. pumts. 55/~ P. Price £40.10.0)
AI(\I\IR()\(- 227 MONO IOW amp. with AMIFM "Cash £36.15.0

147/- and 12 m. pymts. 3310 (H.P. Price £39.13.0)
ARMS TRONG 227 STEREO as above with Stereo Amp

52.15.0
Or Dep 211/- and 12 m. pymis. T7/4

h £
H.P. Pnce £56.19.0)

ARMSTRONG 226 STEREO as above, but Mag. P.U. CFllr.eﬁr‘ 0.0
Or Dep 260/~ and 12m. pymts. 0fBBl=..........uue. (H.P. Price £65. 16'
Teak Cases for all Armstrong Units.................... .10. 0
ROGERS CADET Mk. 3 10-10 watt Stereo Amp. M £29 06
Dep. 118/~ and 12m. pymis. of 4313. .. ........eue (H.P. Pnce £31.17.0)
CASE MODEL ROGERS CADET Mk, 3............ £3.0.0 extra
LEAK STEREO 30 TRANSISTOR ........ Cash £49.10.0

Or Dep. 198/- and 12 m. pymts. of T217. ..., 0eeirrae-

Belf g VAN Selection

FANE 122/10 heavy Duty 12in. 20 watt
WHARFEDALE SUPER 8/RS/DD
WHARFEDALE SUPER 10/RS/DD
Or Dep. 44/- and 8 m. pymts. of 24/3.
(n(]()l))lr\\s MAXIM ... ..
Or Dep. 7016 and 12 m. pymts. 2518 .

-momns—hcx—-urs Selection

GARRARD SRP16 Mono
GARRARID Model 1000 Mono _ .........
GARRARD Model 2000 Mono Large Table
Or Dep. 34/- and 6 m. pymts. 26/~ H.
GARKRARD Model 3000 Stereo Lightweight arm,

Or Dep. 471- and 8 m. pymis. 2a/6 (H.P.
(.ARR ARD S.P.25 Less cart blngle player.
Or Dep. 50{- and 8 m. pymts. of 217
(-Al{l{t\l{l) A.T. 60 Less carL

Or Dep. 90/- and 12 m. pymts. 33/- .
GARR \I(D LA 80’ Push button ope:
Or Dep. 110/~ and 12 m. pymts. of 4014, . ...... ...
GARRARD 40t Transcription Table. No arm
Or Dep. 130{- and 12 m. pumts. 4718.........
(.()l DRING G66 Mono Single Plaver. 5
Or Dep. 47}-and 8 m. pymts. 25/6. ... .....cvee.ins (H.

GOLDRING GL5S less cart.: Heavy table, single play Cash £17él.

Or Dep. 69f- and 12 m. pymts. 24/11...........v.0on (H.P. Price £18.8.0
GOLDRING (-LA) trans.: Unit with arm, less cart.. Cash £29 18.8
Or Dep. 1206 and 12 m. pymts. 43/9................ H.P, Price £32.5.6)

Leatlets available on all lteme advertised upon receipt of 6d.
amp.

48-50, Surbiton Road, ngston-on-'l’hamec, Surrey
Phone KIN. 5549:: Hours 9 a.m. to 6 p.m. daily (I p.on. Weds.)

THE

PEMBRIDGE
COLLEGE

OF ELEGTRONICS

o e

FULL-TIME COLLEGE COURSE
IN RADIO AND TELEVISION

Our Course has now been extended to sixteen months®
duration to include theoretical and practical instruction
on transistor television receivers, U.H.F. television re-
ceivers and colour television,

Next course commences 7th Sept,, 1965,

This Course is recognised by the Radio Trades
Examination Board (R.T.E.B.) for the Radio and
Television Servicing Certificate examinations.
Provides excellent practical experience on valve
and transistor radio receivers and all well-known
makes of television receivers.

PROVIDES TRAINING
IN RADIO

To:

Name.

The Pembridge College of Electronics (Dept. P11)
34a Hereford Road, London, W.2.

Please send, without obligation, details of the
Full-time Course in Radio and Television.

AND TELEVISION

Address

www.americanradiohistorv.com
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9)

Fully descriptive leaflets
available on any of the
above items.

Instruction Books and
Detailed Price Lists
are supplied Free with
Kits of Parts but may be
purchased separately f
required,

Items 1, 2 and 14, 8- each:
4 and 13, 3/8 each: 7, 8 9,
1V, 2/- each: 1. 2/8 each;
12, 8/, All Post Free,

HIGH-FIDELITY EQUIPMENT
Ready Built or In Kits of Parts

(1) Mullard “10 Plus 0"
Stereo Amplifier

A High-Fidelity design providing up

to 10 watts (per chaonel).

KIT OF PARTS 220.0.0

Built and tested £24.0.0 (C. & . 7/6)

We can algo supply the Main Ampli-

fler i{or operation with ow Dual

Chanoel Pre-amplider.

KIT OF PARTS £27.0.0

Built and tested £34.0.0 (C. & 1. 10/6)

(2) Mullard Dual Channel
Pre-Amplifier

A four-valve design for both Sterso-

phonic and Monophonic vperatio,

KIT OF PARTS £12.10.0

Built and tested £15.0.0 (C. & L. 5/-)

(3) The “Twin Three”
Stereo Amplifier

Based nu a recent design by Mullard
Ltd. 1t ts ideally <ufted for use in
Portable Record Players,
Built and tested £9.0.0 (C. & L. 76
To construct  a  Stereo  Portable
Record Player, we offer:
Assembled  Amplifier with two
M x 5in Loadspeakers and Poriable
Case for £16.10.0 (C. & L 10/-).

(5) Tudor AM/FM Tuner
Belf powered VHF/FM long and
mediem waves. FM 87.5.108.5 Mec/s.
AMMW 522.1,630 Keso LW 145«
270 Keie.  Muitiplex output,

Built and tested 24 Gns. (P. & P. 7/6)

(6) Mullard 3-Valve Pre-
Amplifier Tone Control
Designed mainly for ' the Stern/
Mullard range of Monophonic Power

Ampiiflers,
KIT OF PARTS £10.0.0
Built and tested £13.13.0 (C. & L 5/

(8) Mullard *5-10” Main

Amplifier

For use with Mullard 2- or 3-valve

pre-amplifiers with which an un-

dictorted power vutput of up w 10

watts 18 ubtained.

KIT OF PARTS £10.0.0

Built and tested £13.10,0 (C. & [, 8i)

Alove 'neorporatine Partridze Out-

put Trapstormer £1.6.0 extra.

(9} Mullard “5-10RC™

Amplifier

The popular hi complete in-

corporating . Passtve  Contral  Unit

providing up to 10 watts high yuality

reproditetion with an input of 600 V.

KIT OF PARTS £12.0.0

Built and tested £16.0.0 (. & 1. 7/6y

With Fartridge Output Transtormer

£1.8.0 extra.

(10) Mullard *“3-3RC"
A high quality Amplifler developed
from the very popular 3-watt Mallard
433" destgn.
KIT OF PARTS £8.8.0
Built and tested £11,10.0 (C. & 1. 6/6)

{11) The “Mono-Gram”
A small Amplifler of genuine high
yuality performance producing up to
3 watts undistorted output.
KIT OF PARTS £4.10.0
Built and tested £6.0.0 (C. & L &'t

(12) Stereo Tape Pre-
Amplifier Model STP-i
ﬂ-r use with current Truvox, Bren-

or Collaro “Studio™ §- and §-track
dtereo Decks.
KIT OF PARTS £22.0.0
Built and tested £28.0.0 (C. & I. 8/6)

(13) Mullard Type “C” Tape
Pe-Amplifier

Suitable for most j-track Mono

Tape Decks,

KIT OF PARTS £14.0.0

Built and tested £19.10.0 (C. & L 7/8)

o (14) Mullard Tape
Amplifier Model HF/TR3
Based on Mullard's type "A" design
and suitable for most §-track Mono

Tape Decka.
KIT OF PARTS £13.18.0
Built aud tested £19.0.0 (C. & L 7/6)

(16) JLIO Power Amplifier
Incorporates the latest diode/pentode
ECLB86 valves in push-puil, Pariridge
ultra linear output transformer.
Partridge wains transformer and
smoothing choke. 10 watts power
output, surplus power output, surplus
power available for tuner.

Built and tested £12.12.0 (C. & L 7/6)

(17) Double Feature
Pre-Amplifier

Enputs for tnicrophone. erysta! or
magnetic pick-ups, tuner nnit, and is
addition offers tll iacilitiea for tape
recording and high fidelity replay.
Thiv  nnigue feature means that
should you @ish to include tape in
voilr hi-fi aystem at a later date all
that 13 required iy a suitable tape deck.
Push-button awitching jor 3 tape
speeds equalised.

Built and tested £18.18.0 (C. & L 5/)
Prices il both units Durchased to-
gether:

Built and tested £80.8.0 (C. & t. 10/-)

3

a4

(16)

a7

MULLARD 2-VALVE
PRE-AMPLIFIER

Emploving two EFA6 valves and designed to operate with the
Mullard AMPLIFIERS but also perfectly suitable for other

makes with impnt up to 250 m/\v,

w Fquaiisation for the Jatest R.1.A.A, characteristica. v [nputs
tor Crystar Pickups aud variahle rehictance magnetic types.

% Input (a) Direct from High imp. Tape Head. {b) Froma
Tape Amplifier 6r Pre-Amplifier. % Sensitive Microphone
Channel. % Wide range BASS and TREBLE Controls,
Now with brushed aluminium front panel with
contrasting lettering and control knobs.

ks £6.6.8 PUHC ISP £9.10.0 (0

Make an ides¥ combination with the f-valve Pre-smp.
plus our “5-10"" main amplifier.

4

COMBINED PRICE REDUCTIONS
Muilard 5-10 Main Ampiiticr and 2 -valve Pre-amplifier.
KIT £16.156.0 (C. & 1. &/G) BUILT AND TESTED '£21.10.0 (C. & I. 8/6)
Mullard 5-10 Main Amphiler and 3-valve Pre-umplitier.
KIT £19.10.0 (C. & [. 8.6) BUILT AND TESTED £25.10.0 (C. & [. 8/8)
{Above items with PARTRIDGE Transformer £1.6.0 extra.)
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LOUDSPEAKERS

We rupply &
complete range
of Goodumans,
Wharfedale,
Stentorian,
TSL 8peaker
Unita and
complete syste
ems. A come
prehensive
leatlet is avail-
able on request
this covers
technical
speclflcanons
and prices of
nearly 50 types mcludlug —

Celestion €X1512 (ilkuz.) £11.10.0
Celestion Model €X2012 £16.10.0
Stentorian HF 312 5 watts £3.18.0
Stentorian HF1012 10 watts £4.12.0
Goodmans Axiette 8 6 watts .1

5.
Goodmans Axiom 10 10 watts £
Goosmans Axiom 201 15 watts £10.
Whnrlednle Super 8/RS/12/DD

7.4

£6.14.2
Wharledale Golden BS/DD
£7.17.5
Whnrledala R$/12/DD
15 watts . <. £11.10.0

Guitar Speakerﬂ mc]nde

Wharfedale WI2EG 15 watts £10.10.0

Wharfedale WISEG 20 watts £17.10.0

Goodmans Audiom 51B 15 watis £6.2.8

Goodmans Axiom 61B 20 watts £14.7.8
Carr. and lns. extra.

AMERICAN
RECORDING TAPE

Sin. 600ft. Std. Acetate .,  8/6
S, 900ft. LP Acetate o0
53in. L200ft. LP Acetate .18
3fin, A00ft. DP Polyester .. 11/6
7in. 1200, 8td. Palyester .. 12/
Bbin. 1,200ft. DP Pulyester . 15/-
7in. 1,800it, LP Polvester 20/-
6iin. 1,800ft. DP Polyester 22/6

TFin. 2.4001t, DP Polyester .o 25(-
P, and P. 1/- per J{e:‘l 4 or more Reels
POST FREE.

FULLY AUTOMATIC TAPE SPLICER
14/6. P, & P. L.

PLASTIC TAPE SPOOLS 2tin., 1/-
Sin., 1/8; din.. 2/=; oin., &f=; O3in., 2/3;
Tin.. 2/6.

PLASTIC SPOOL CONTAINERS. For
spool sizes biu., 1/8; 53in., 2/-; Tin., 2/3.
Auny gingle m‘m ])'Ih tgd. P& P Orders
over £i post free.

We carry fully comprebensive stocks of
Tape Recorders. Decks and Accessories
at all Branches or order with contidence
by mail.

THE TRAVLER Mk. 1l
CAR RADIO

% MEDIUM AND
LONG WAVES

% 12 VOLT
POSITIVE
EARTH

Y Push Button Wave Change

% SIZE 7 x 2 x 7 inch

% TRANSISTORISED

ONLY Ready built complete with 7 x 4In.
1 speaker fitted to baffle fixing
95 gn s- brackets, filter unit all nuts and
P. & P. 5/ bolts and fitting Instructions.
Optional Extras: Chromium plated weatherproof telescopic aerials.

Type 1, 22n./50in. 19/8. Type 2, 12in./43in. 20/6. Type 3, fully
retractable aod locking 1lin./50in. Denth below wing, l4in. 38/6.
all plus P. & I, 2/ f purchased separately.

ARMSTRONG
Mono/Tuner Amp. Model 127M £26.10.0

Stereo/Tuner Amp. 127 .. £37.10.0
AM/FM Tuner 223 .. £2815.0
FM Tuner 224 228.10.8

Carr, and lnl.7/0.

JASON

FMT1 FM Tuner, Kit of Parts £8.15.0
FMT2 FM Tuner, Kit of Parts £10.12.6
FMT3 FM Tuner for Fringe areas.

Kit of Parts 50 £12.5.0
FMT4 FM Tuner ., £20.0.:
JTV2/FM/TV Sound,

Kit of Parts 215.15.8

Cart. and Ins, on ubove 5/- each,
TRIPLETONE
FM Tuner unpowered .. #18.19.0
FM Tuner self-powered .. £15.14.8
Carr. and 1ns. 5/- each.
Descriptive leaflets free on requesh.
Please state model required,

The “HIGHWAYMAN” Car Radio to build yourseif, 8Similar In
appearance to above but with onjoff push button switch, Complete
set of parts only £7.18.6. P. & P. &/

RECORD PLAYER BARGAINS

B.S.R. UA.25
4-speed Autochanger with mono
cartridge £5.18.8

B.S.R. UA.IS

“SUPER SLIM” 4-speed auto-

chauger with monu cartridge
£9.19.8.

SPECIAL GARRARD OFFERS!

3000 4 speed Autochanger with Sonotone YT A Stereo Cartridge £9.19.8,
LAB “A" GOS8 Mono £1515.0. LAB “A" on plinth £17.17.0.

OTHER GARRARD MODELS
BRP.18 Singte Player £5.9.11. A.H000 with cartridge £8.10.0.
HP.25 Mingle Player £13.10.8. AT.H0 with cartridge £14.
AHE with (U~ cartridge £16.17.8.  A70 less cartridge £22.11,
LAB 80 less cartrnige £27.10.0. 301 Transcription Uit £95.6.4.
401 Transeription 1 niv £32.10.0.
Carriage and lnsurance G/~ extra all models.

CHASSIS BARGAIN

A 6 valve Superhet Radiogram Chassty
of outstanding quality covering MW
200/55Q Metres. LW 1200-2000 Metres.
VHF 87-100 Mejs. Incorporating in-
ternal Ferrite Rod Aerial and the
famous Gorler Tuning Heart for VHP
Pick-up mput suitable for most modern
Record Players. Power output 4 watta,
valve line up EZ80, EABCS0, EF8s,
ECHT7I, EL84, ECC85. Volume On/Oft
and Tone Control, attractive black
Tomug 1yal size 15 x 6in, with gold
ieftering and contrasting cream and

guid  knobw. A.C. 200/250v. Bime
15 x 7§ x 6}in. PRICE 18 Gns.,
I, & P. 6/- (Terms available.)

HE 40. 550 Kc/s-30 Mc/s in 4 bands, £18.19.0.
Carriage 10/~
HE 30. 530 Kc/s-30 Mc/s in 4 bands. £34.18.0.
Carriage Paid.

£30.9.0.

NEW LOW PRICE COMMUNICATION RECEIVERS
Starflight 80 Watt Transmitter.

Band coverage 80 - 40 - 20 - 15 and 10 Metrea.
Carr. 15/~
Send S.A.E. for lully descriptive brochure,

LEADING AGENTS FOR
All B & O and SABA Equipment also SONY Tape Recorders

(H.P. Terma availablej

VISIT YOUR NEAREST STERN-CLYNE ELECTRONICS CENTRE

LOMDOM

18 Tottenbaw Court I{mul W.1, MU"Senm 5929/0005. Half Day Saturday.

LIMERPO GL

23 Totlenbam Court Road. W.1. MUSeum 2451/2. Half Day Thursdﬂy

PADdington 694,
et Btreet 58

162 Holloway Road, N.

Half Day Thursday.

ORth 7941, Hm ‘Day Thursday.

MANCHESTER

lHalf Day Saturday.

9 Camberwell Church Street, 8.E.5. RODuney 2875, Half Day Thursday.

12 Buffolk House, George Street, MUNicipa] 3250. Half Day Wednesday.

BRIGTO!

26 Merchant Street, Briatol 1. Bristol 20261, Open 6 days a week.

SHEFFIELD L=~

52 Lord Btreet, Royal 7450. Open 6 days & week.

20/22 Withy Grove, Manchester 4. BLAckfriarg 5379/5246.

Open 6 days a week,

125 The Moor, Shefield, ShefReld 29993, Halt Day Thursday.

MalL ORDERS -AND ENQUIRIES T

Dept. P.W. 3/6 Eden Grove, Holloway, London N.7. NORth 8161/8
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e e . KT33C 8/-| Q41202 /.| WII8 8/ 5l4u  4/6 | 60 3/8 | 12AY7 10/. | 80 3/6 9001 8.
Brand new |nd|v|dually 4 5/9,QV04/7T 8/2 | WIIY 8/~ !avii 8/ [0JOW B/ | I2BAG 58181 9/- [ 0009 4/
13/15 Bs & X600 g/s'a‘\m 8/8 | 6J5G o~ | 12hks 7. | gf. 9003 6/
41280 | X118 8/e | SYBG  a/e [6ITM  8fe | 1DBUT  3/e | 84 -la00s e
checked and guaranteed KTo?  18/- 80/- | X143 8/-|3Y3UT /- |GKGUT 5/6| 1208 8/ | 5342 _ 8/« |9000  2/6
KT76  8/8 | RK72  8/- | Y63  B/-{3Y3WGTB |GK7G 2/~ | 12H8  2/- | 210VET
v A L v E s KTS8 20/ [ 3L30P 18/ | Y65 4/- {76 1205uT .
KTW6L 4/8 8130  12/6§ Y 8/- | 5246
KTW63 2/ |8p2 88 YF 1/~ | 524GT C.B. Tubes
AC/HL 4/8, DLSIO 15/- | EFOL  2/8 | KTZ41 6/~ |xPsl  1/8 | 721 8/~ | nAB? V1596
ACP4  8/- | ESOF 33/~ | EFO2  2/- | KT763 5/- |SP6l  1/6 | 2800U 20/- | 64 (081 56/-
ACGPEN§/- [ E1148  2/8 | EF9S  5/- | LP2  10/-|8P210  3/8 | 2801U 10/~ | sAUS £4504/B/18
AL60 §/- | E1268 50/~ | EF183 8/~ | M3100 8/~ | 3TV280/40 | 143 BAGT /-
ARS  6/-| E1415 380/ | EF184 8/ | M8142 12/- 19/6 JAHS VCRY7 28/-
ARP3  8/- | E1524 12/6 { EHTI 300/~ | MH4 5/ | aTV70/R08/- 7 VCRI8R30/-
ARP12 2/8 | EASO 1/~ [ EL32  8/9 | MBLD610/- | SURIB0A VAKS VCRIS8A
ARPM 3/8 | E178 %~ | EL34 10/~ | MLe 8/~ 10/- BAKT 40/~
ARP34 4/ | EABCS0 b/- | EL36 5/~ | N105  8/- | T41 /8 BALS ON7 VCR1394
ARTP1 8/- | EASL  8/6 | EL38 17/6 | NE17 7/ | TP22 5/ GAL5W 4NTQ 36/~
ATP4  2/8 | EAV42 8/- [ EL41  3/-70B3  7/-|TP25 15/~ 5AM  2/6 | 6QiG 60/- | VCR317B
ATP7 -5/6 | EB34 1/6 | EL42 8/-| 03 5/~ |TTI1 5/ 6AMG 4/~ | 6RT 3/- 40/-
AU7  B5/- | EBS1  3/- | EL50 8/= | OD3 6/ TT15- 85/ 6AQ5 3/~ | 68A7 13- | VOR517C
BSH 18/~ | EBC23 6/~ | EL81  8/- | OZ4A  5/- | TTR31 45/- 6AQ5W 9/ 8/- .
BLB3 10/~ | EBC41 7/- | ELB3 /3 | POC84 5/~ | 770520 4/~ 6AS6  4/-| 68K 22/6 | SFP7 48/~
B34 8/- | EBC81 B/ | EL84  5/- | pcoss  7j. | Tz20 18/~ GASBW 9/« | 68C7 8/- | 3EG1 40/
B85 20/- | EBFS0 b/~ | EL85 8/~ | PCC8O 10/- | US1 80/~ 6ASTG 20/« | 68CTGT 6/ 8/- |skC1  30/.
B884  37/6 ) EBF83 7/8 | KL91  4/6 | PCF80 6/8 | U124 8/~ 6AT6  38/8 | ABFGT 5/8 17/8 ) 5FPTA 12/-
B2134 16/- | EBF89 6/9 | EL95 b/~ | PCI'S2 8/6 | L7 5/« 6AU6  7/- |63H7 8/~ 70/~
T10  25/- | EC62  4/- | EL360 20/ | PCFS4  8/- | Uis 8/~ 6AX4  8/.] 684 5/~ 36/~
BT35 95/~ | EC53 12/6 | EMS0  6/- | POLS1 9/~ | U2s  11)- 8/~ | 63J7GT 5/6 | 1 30/-
BT46 150/- | ECT0  4/- | EMBL  7/8 | PCi82 8/ | Uy 8/- 6B8G  2/8|68J7G  6/6 50/- | Photo Tubes
BT8S 86/ | EC90  2/- | EM84 6/3 | pCLss 8/3|U52 4/ 6BA8 4/~ | 6RK7  4/8|25L6GT 5/ | 8308  4/- | CMQS  B)-
CC3L  2/- | ECAy B/ | EMS5  9/- | PCL84 /- | GABCS0 4/8 | - 6BAT  5/-168LIGT 5/6|25Yn  8/- | S57A 45/ | GBIA  18/8
OL33 /- | ECCS1  4/- | EN31  10/- | PCL85 8/6 | UBC41 /- 6BES  4/3 | 6SN7  3/8|2574G /6| $32 15/ | 931A 55/
CVil  8/- | ECC82 &/~ [ ESU74 80/~ | PCL86 9/~ | UBFS0 5/6 | 0B2 SBI7 7/« |68Q7GT 8/-|2525  7/6|833A 412 | 60970 350/~
QOvV77  8/- | EOCBS 8/- | EBU208 6/- | PEN25 4/6 | UBFS9 6/8 RBQTA  9/-| 6887  2/- | 25Z6GT 8/6 | 837 9/-
CV102 1/-| EOC84 5/8 | EY5l 5/6 | PEN4GY 8/ | UBL21 11/ 6BR7  9/a|6U4GT 9/8|25D7 6/ | 833 6/-
COV103  4/- | ECC85 6/ | EY85  6/8 | PEN20MAS/- | UCCRs 66 6BW6  9/- | 6V6G_ 8/ |30 5/~ | 8664 14/
CV4014 7/ | ECC88 9/- | EYOL  3/- | PL36  7/8 | UCH43 6/8 5 2/- | 6V6GT 5/6 {30016 9/6|834 10/ | Speotal
OV4016 /- | ECCO1 4/- | EZ40  5/- | PL38  16/- | UCH&1 /- 605G 2/81GV6M 8- 30F5  8/6 | 054 4/8 | Valves
OV4025 10/ | ECF83  7/. | Bz41  8/6 | pLs1  7/-| UCLs2 8/- GCSGT  @/-|6X4  8/6|30FL1 10/6 | 955 2/6 | ACTE 8
CY4046 40/ | ECH42 8/~ | BZ80  5/8 | PLS2 6/« | GOLB3 10/- 3 4/-|6X5G  5/-|30P19 12/- | 956 2/- | K301 4
CYSl  5/6 | ECH81 6/« | EZ81  3/6 | PL83  §/- | UFa1  73/. 606G 3/-|625GT &/3 | 30PL1 8/ | 957 5/- | KRN2A
Dl 1/8 | ECHS3 7/8 | F/6057 b6/- | PL84  6/6 | UFSS  6/- 8/-|6Y6G  6/- | 3516GT 7/.]9s84  4/- .10.0
D41 8/3 | ECL80 @/~ | F/6061 &/ | PM24A B/-| UL4l 6/~ 4 /- 6CHE  1/8)6-30L2 10/~ | 35T  17/6 | 1612 6/-| 1B24 25/
i a/- ECL82 9/ | F/8063 4/~ PT15  10/- | UL84  6/6 |3A/108A 20/- | 6C21  80/- | 624 6/~ | 35W4 5 8/ | 2722 $8,10.0
D77 8/8 | ECL8S 10/- | FW4/5008/8 | PT2SH 7/6|UUS  7/- | 3A/46J 88/~ |6CL8  9/- | TB7 716 6/- | 256 48
DA3D 1%/6 | ECL8G 10/- | FW4/8008/6 | PT25M 7/8 |UU9  8/8 |3A/167/M  |6Dé  8/- |7C5 10/ 8/-| 4174 30/
DAF98 6/- | EF38 3/4 | G1/236G 9/- | PX4  14/-|Uval 7/8 /- | 6E5 a/- 7C8 - a}- 3T/99/R.
DD41  4/- | EF37 7/~ | GL/3NK18/- | PX25 9/~ | UYBS 5/ | 3B7 5/~ | 6F5 5/8 | 707 6/- 4/8 237.10.0
DETS  8/- | EF39  5/- | G50/2G 5/- | PY33 8/8 | V1120 4/-|3B24  5/e 5/9)7H7 %8 5/- 14AY
DET20 2/- | EF40  8/- | GMd4 45/~ | PY80 58| V1507 b/- | 3828 1B/~ 4/- | 7Q7 - | 61MP 4/ | 4043C 13/8 7204 90/
DET25 15/ | EF50  2/6 { GZ32 10/- | PYS1  5/6 | vi924 20/ | 308 4/ 8/= | TV7 5/- | 44A/160N | 4063 8/-| 7364  19/e
DF73  §/- | EF62  6)- | G234 10/- | p¥82  B/- | VMP45 12/~ | 3E29 50/~ 816|774 4/8 30/~ | 43130 80/
DI 8/ | EF53 4/ | 63 7/~ | pysa - | VP23 3. |3q 8/ 4/8|8D%2  2/6|2158G  6/-|570% 8/
DFB2  8/- | EFs5  8/- | HK64 22/6 { PYSO0 6/8 | VP133 9/ | 3Q56T 7= 5/-|9D2 3/~ GOLEGT 8/ |5796 6/
DF96  6/- | EF7l  7/8 | HLOK 2/8 | PZ1-35 9/- | VRO®  8/- | 384 4/~ 5/- | 906  8/6| 554 3186080  §).
DES2 8/6 | EF72  5/- | HL23 _ 6/- | PZ1-i5 1%/- | VR105/303/- | 34  5/8 4/-| 11E3 . 8%/8 6/- 5083 /- | Transistors
DE98 5/6 | EF74  4/- | HL23DD 8/ | QP 6/~ | VR150/308/~ | 3007 35/~ 3/m | 1246 2/8 6/- 16065 6/-] OC4d  B)e
DL92 5/~ | EF80 5§/« | HL4l 4/~ | QP25 B8/~ | VU934 4/a | 4D1 4/- | 6G6G  2/6 | 12AH7 5/ 6/-16080  88/- | 0C4s /.
DL93 /= | EFSL  6/- | HVR2 9/- | QP230  5/-1 VU3 8/~ | 5A178G 5/ | 631 6/ | 124H8 1L/~ 5/617193 180071 6/
DL34  5/9 | EFss  4/8 | KSA ~ 30/- | Q8180/15 | VX3206 4/- |3A174G 5/- | GHEM  1/8 | 12417 4/- 5/- | 7476 8/+| OCT2  6f.
DL96  5/6 | EF8S  6/8 | KTSC 28/~ 10/- | VX8192 8/ | BR4GY s/-| JAWA 10/ | 12aU7 5/ 6/6 | 80134 88/-| OCS1  7/a
DLR1O 8/- | EF89  3/8 | KT92  8/- | Q395/10 5/6 | W2l  6/- | 5T4 71 6F3G g/ | 124X7 8/-|78 5/-|8020 8- | OC82 10/

MANY OTHERS IN 8T0CK include Cathode Ray Twubas
C.0.

MARCONI COMMUNICATION
RECEIVERS CR. 150. Frequency
coverage 2-60 Mc/s in § bands. Two Ifs
Ise 1,600 kefs, 2nd 463 ke/s. Image signal
protecting over 40 dB up to 30 Mc/s and
20-40 dB from 30-60 Mc/s. Seif-checking
calibration (built-in calibrator). Stabilisa-
tion of supply and temperature com-
pensation, Electrical and mechanical
indicator Bandpass from 100 ¢/s to 10 ke/s
bandspread. Metering and visual tuning
in S stages. Acoustic filter associated with
100 ¢/s. Bandpass position for CW recep-
tion, Facilities for diversity reception.
Excellent checked condition, £39. Mains
P.S.U. by P.C. Radio £4.10.0. Carriage 30/-
CR.150/2. Frequency.coverage |.5-22 Mc/s
in 4 bands, all other features as in CR.150.
Price £31. Carriage 30/-, N
P.F. RADIO’S mains P.S.U. for above,
DHR HIGH RESISTANCE HEAD-
PHONES. Néw, 14/.. P. & P. 176,
WIDE RANGE MULLARD VALVE
VOLTMETER TYPE E 755572,
100mV-500v, D.C. or A.C. peak from 35¢c
to 5Sme, additional range 500v. to |Ske
D.C. or peak A.C. Frequency response
with probe is level from 35¢ to 100me.
Power supply 110/245v. A.C. Price £19.
Carriage £1, 5 .
VERY HIGH CLASS COMMUNI-
CATION RECEIVER TYPE BRT
402E. 150 ke/s-385 kc/s., 510 ke/s-30 mc/s.
Fully tested £60. Carriage 30/-,
EVERSHED MEGGER CIRCUIT
TESTER. 2 racvges 0 to 1,000Q2, 10002
to 200,000, ith test leads, leather
Arrying case. Tested £4.19.6. P. & P, 3/6.

PANEL METERS (round)
0-50 microamps 24~ D.C.** 40/-

0-100 microamps 2° D.C.** 35/.
0-100 microamps 24" A.C. 30/~
0-200 microamps 2° D.C. 3216
0-500 microamps 24 D.C. 307-
0-500 microamps 34 D.C. 37/6
0-1 mA* 2 D.C. 19/6
0-1 mA 3" D.C.* 35¢.
25-0-25 mA 24" D.C. 45/-
500 mA 34" AC. 257-
0-100 mA 31" AC. 22/
150-0-1500 mA 3 D.C. 29/-
0-500 mV 34’ D.C 32/6
0.5 v 33" A.C. 22/6
0-15 Vv 2" A.C. 176
0-50 v 23" D.C. 28/-
0-150 v 23" AC. 24/-
0-10 kv 24" D.C. 63/-

** “'Weston", as usually used in H.R.O.
as "'S" meter. *Projection type
2 KW ULTRASONIC GENERATOR
together with power supply unit for
200-250v. A.C. Complete cwo chassis with
interconnecting cables. Frequency 37 to
43 kecfs adjusted by fine control. Peak
output 2kw, average output 500w. Com-
pletely new with valves and manual £65.
Carriage paid U.K,

R.F. CHOKES. Ideal for vibrators and
anti<interference filters, Very low resist-
ance (0.0222).30uh inductance. 4/3incl.post.

P.C. RADIOLTD

i70 GOLDHAWK ROAD, W.I2
Shepherd’s Bush 4946
Open 9-5.30 p.m. Thursday 9-1 p.m.

and Special Valves, All U.K. ordets below £1, P, & P. 1/=; over £1, 2/+: over £3, P, & P, trea,
D. 2/8 extra. Overseas Postage sxtra at cost.

STABILISED POWER SUPPLY

UNIT TYPE R.1095 (EDISWAN)

with 2 independent ourputs.

t. D.C. 120-250v. 50mA metered and
regulated. .

2. A.C. 6.3v. C.T. 3(amps.

Stability 0.02¢;. Prike £18.
STABILISED POWER SUPPLY
UNIT TYPE R.20001 (EDISWAN)

with 2 independent outputs.

1. 0-100v. S0mA metered and regulated
by coarse and fine adjustments.

2. 250v. Bias as S5mA.

Stability 0.02%. Price £18.

WIDE RANGE MULLARD VALVE

VOLT METER TYPE E 75552,

100 mV-500 v, D.C. or A.C. peak from 35¢c.

to 5 mc. additional range 500 v. to I5 ke.

D.C. or peak A.C. Frequency response

with probe is level from 35 c. to 100 me.

Power supply 110/245 v, A.C. Price €25.

Carriage £1I.

WIRELESS SET No.52 (CANADIAN)
Complete station consisting of Trans-
mitter, Receiver, supply unit for 12 v.
All contained in special carrier. 1,75-16
mc/s in 3 bands. 813 as output valve.
45-75 w. phone and MCW, 70-100 watt
CW, M.O, or crystal. Receiver includes
crystal caliibrator. Tx can be exactly
tuned to Rx frequency. Noise limiter.
Sidetone. Loudspeaker on receiver with
on/off switch. All brand new with acces-
sories. Export. Price on application,
OQUTPUT TRANSFORMERS for
push-pull small battery valves (1T4) with
output winding for 15 and ohm
impedance. 15/. carriage pard.
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FINE
TUNERS
Y50 pF  with long
spindle as illus.
1/8 or 12/- dozen.
Microphone
Inserts

&

American made. Dyna-
mic type. Real bargain
at 8/8, plus 6d. postage.

1, SELF
—"ENERGISED
TELEPHONES

These require no bat-
" teries: in fact they
ll-— bave only to be con-
nected by a par of
wires. They can thus
be fitted Imto existing
_—= bell arcuits. Resuits
are  extrewety good
and maintenance
coats are pothing.
Handseta only 15/- each, post ete. 2/6.
Two, post free.

Building a ’Scope

gl

8in. orcilloscope tube. American made type
No. 3PF7, 8.3v. 0.6 amp. heater electrostatic
detlection. brand new and guaranteed with
circuit diagram of 'scope 1b/= each. Plus
2/6 post and ihsurabce.

Sheet
Paxolin

Ideal for tran-
wistor projects.

Bpecial  offer,
12 panels 56 x 8in., 5/~
RELAYS
Totally  encicsed in

bakelite, this relay has
& 24v. coii but can of
course be rewound for
maius  operation. Its
coutacts are suitable |
fur breaking 20 amps.
Price 2/6 each, 24/- doz.

12in, Bigh-
fidelity loud. £
speaker,
High flux [

8 obm or 15
ohm speech
coil. will

bandle up to 10 watts. Brand new by famous
maker, Price 27/8 + 3/6 post and insurance.

Brayhead
Turret Tuner

Complete with Band 1
and Band 3 coils. Less
valves 10/- each or with
valves 17/8 each, Post
2/6. Knobs 3/ extra.

Where postage is not defin-
itely stated add 2/- all orders
under £3.

PRACTICAL WIRELESS
SNIPERSCOPE

Famous wartime “vat’s eye” used for
<ecng in the dark. This 18 an infra-red
image converter ceil with a silve caes-
jum sereen which Jights up (like a cath-
ode ray tube) when the electrons re-
leased by the infra-red strike 1t. It
1ollows that as light irom an ordinary
lamp i& rich in infrasred these cells wili
work burglar alarms, counting eircuits. sinoke detectors and the
hundred awl ope other devices as will the simpler type of photo cell.
Here then is a golden opportunity for rome interesting experiments,
price 6/~ each. Post 2/-. Data will be ied with celly if req d

BUILDING AN AMPLIFIER

fFLUORESCENT

SCREEN

EWING WINDOW,

Here Is & buy for you.
Mopdulator Unit type 20.
Coutains parts ideal for
building a large output
amplitier and all ready set
out in metal case. To
name a ifew: Nour high

output valves Type KT44.
Diriver vaive Type MH4l.
tron evred choke for up to
200 milli-amps.,  Dozens
of wire wound and carbon
resistors, paper and mica

condensers., Terminals
and tayg panels ete., ete.
Taree other items of

interest to everybody and
well worth the price asked for the unit are: 1. Transtormer Reference
10K/143. This can act as auto-transformer to convert 230 to 110 or
930 to 460. and also as a filament transformer 230 to 6.3 or 230 to
12.6 volts. 2. Miniature Circuit Breaker. For breaking 10 amps A.C.
reset by pushing kuob. 3, Stee) Coase. With heavy gauge chassia,
all ready cut out and fitted valve holders, etc. Price for complete
unit is 12/8, Carriage 7/6.

THIS MONTH’S SNIP——
TAPE PLAYBACK MACHINE

Made by a very famous British Company to a very exacting
specification. This is a really superior machine—the capstan
being driven by a synchronous motor and wow and flutter
completely eliminated by 4 very heavy tiywheel.

Playback is through a full ti tape head which works into a
“high A" amplifier using five modern type valves, EL84 etc.,
fitted with output transformer ueeding ouly a speaker to comn-
plete. The machine operates from standard A.C. mains and uses
a heayy duty transformer for safety and reliability. Brand new—
unused and guaranteed perfect—Ilimited quantity only £5.18.8,
plus 7/6 post and ina.

AUTOCHANGER BARGAIN

Garrard Auto-Slim
Record Changer

One of the nicest record changers
that this famous company make—
Automatic selection of records
which may be wmixed—may also
be plaged manually, Finger Lip
adjustment of stylus pressure.
Fitted with monohead—but
pick-up wired for stereo—
suitable 200/250 A, maios.
Cabinet space required 14} x
124in. with 4%in. above and
22%in. below. DON'T MIyS8 THIS
SPECIAL SNIP only £6,15.0 (post
and insurance, 6/6).

750 mW TRANSISTOR AMPLIFIER

4 transistors including two
in push-pull input for crystal
or Dagnetic microphone or
pick-up—feed back loops—
sensitivity 5 m/v.

Price 19/6

Post and jnsurance 2/6.
36 ohm Speaker, 12/8 extra,

Making a Fan Heater

Miniature motor laminated poles, Oper-
ates oft 20-30v. D.C.
Original cost at least £3 each, 8/6 plus 1/6

mode|

postage and insurance.  Mains
9/6 plus 2/9 postage and insurance.
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Cabinet Snip

Thia tine cabinet
as illustrated bt
Jess control knobs
is avaijiable this
month at a
special <nip price
o1 1216 plus 3/6
post and
insurance,
Size is L340,
x Yin. x
4in, and it
is  nicely 4
cavered in
two tone
Lel,
fabric.

Five Core Cable

Ideal for switching circuits, intercoms. P.A
runs ete. each core flex copper with rubber

insulation, cores covered overall in tough
rubber or P.V.C. 9d. per yd. or 30 yds. length
15¢- wus 5/- poat.

Waterproof Heater Wire

16 yds. length 70 watts, self regulating
temperature control. 10/-, post free.

THERMOSTATS

Type ‘A’ 16 amp. for controlling room heaters,
greenhouse, airing cupboard. Has spindle for
pointer knob quickly adjustable from 30/~
BOCF. 8/6 plus 1/- post. Suitable box for wall
mounting. bf+. P. & P. 1/~

Type ‘B’ 15 amp. This is & 17 in. long rod
type made by the famous Bunvio
Co. Spindle adjusts this trom 50-
560°F. Internal screw alters the
setting so this could be adjustable

over $0° to 1,000°F, Bultable for
controlling furnace, over

immersion beater or to make flamestat or
fire alarm. 8/6 plus 2/9 post and insuraace.

COMPONENT BARGAINS

485 Ko/s IF Transtormers. Btandard type
can with tri size 1§in.
square, _1[8 each, 2'12/- do‘z.

1T axcept
for crystals packed with valves and com~
ponents, easily buildable into other gear.
18/6, plus 6/6 carriage and insurance.
Ontput T tandard
type 2/6. 24/~ doz.
MWollard 510. Amplifier chassis complete with
inner screening section, stove enamelled,
7{6, plus 2/9 postage.

Preoision Wheatstone Bridge. Opportunity
to buld 100K wire wound pot, 18 watt
rating, 5/- only. _Also 100K 100 wath,
American made, 15/-, poat 2/{9.

Toggle Panel Switoh, 25/30 amp, single pole,
2/8, 24/- dozen.

Toggle Switoh, 10 amp, double pole, /s,
18/- dozen.

Electric Look. 24v. coll but rewindabie to
alter voltages, 4/8; 48/~ dozen.

Head Phones ideal for short wave listening
ete. Low resistance, best makers. 6=,
post 2/6.

Sound Powered Inserts (D.L.R.5) as P.E.
\ntercomm. as speakers of microphones, §/6;

$od

54/- dozen.
4 Meg, Potentiometers. Bealed type by
Morganite. among the best ever made.

Standard 3 spindle, lin. long, 6/- dozen.
2 meg. ditto, 6/ doz. } meg. ditto, 6/~ doz.
100K, ditto 5/6 dozen. B50K, 8/ dozen.
MU Metal Screen for American 5 CP1 ete.
8/8 pair for YCR97 and other 6in. tubes,
7/- complete. Ditto for 2-3in, tube, B/-
complete.

Primmer Bank, 5 x 50 pF compression
trimmers mounted on metal strip 3jin. long,
ideal if making pre-set station recelver—
ceramic/mica insulation, 2/- each; 18/- dox.

—=MAINS POWER PACK
Designed to operste transistor seta and
amplifters. Adjustable output Hv—9 to 12
volts for up to 500mA (class B working).
Takes the place of any of the following bat-
teries: PP1-PP3-PP4-PP6-PP7-PP9 and
others. Kit comprises: mains transformer-
rectitier, smoothing and load resistor 5000
and 500 mrd condensers, zener diode and
instructions. Real snip at 14/6
plus 2/6 post.

ELECTRONICS (CROYDON) LTD

Dept. P.W.

266 LONDON ROAD, WEST CROYDON, SURREY

Post orders to: 43 Silverdale Road, Eastbourne, Sussex
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1. 8 VALVE 15 WATT PUSH-PULL AMPLIFIER, i5 x 7 x lilo. A,
Muing 200-230 volts. 4 inputs with cootirols for <amwe and baas and
treble lift coulrals. Tapped for 3 avd 15 obm speakers. Extra H.T.
and L.T. for F.M. Tuner supplies etc. Built aud tested. 7 gns. P& P
1378

. CYLDON A .M. F.M. PERMEABILITY TUNERS FOR ALL TRANSISTO:.

p OPERATION. Rize < 2}iu, approy. By famous manufacturer. A,M.
Comprlsing chassis 82 v 2¢ x LE 470 Ke/so F ML 1007 Me/a. AN coverage fror 1820 Ke/s-32%
lin. Double wound mains 3 Keis. PM. coverage 108 Mc «84Mos, Cireuit disgrams 2/6. FREE
transforiper, cutput traus with Tuner, Ist. 2ml and 3rd A M. 1.F s, ist, tnd. rd aml 4th F.M.
former, volume and tone L.F’s V.H.F. Osc. choke, AN L. trap. All the above are the R.F.
rontmlsl. res‘éi?t;ngc(;:{(:?uin'-; end of au A.M./F.M. receiver car rudio etc. The above itews, £2.10.0.
erc. Valves . ! - ;
el “r;r!‘::‘:' Nféfp‘;;‘, o . AMPLIFIER KIT. 3 to 4 watt Amplifier Kit.
Tee W

PSR . TRANSISTOR INVERTOR. 50 ¢. D.C. Input. Output 240 v. A.C. 40

watts lncorporating transforiers, choke. condensers and 2 GET373.
In solid 14 gauge alnminium case, size 15 x 6 x 24in. by famo0s many-
facturer, 19/8, plus 7/- P. & P,

. FLUORESCENT LIGHT FITTING. Twin 40 watt 200/250 v. {ess tubes.
39/8. P. & " 7).

. OSCILLOSCOPE for D.C. and A.C. APPLICATIONS. Push-pull X
amplifier: Fly-back suppression: Internal Time-hase Bean Wave form
available fur exterual use. pulse ontput available for checking TV line

P Transiormers, ete. Provision for external-- | P and C.R.T.
Brightness Modulation. A.C. mains 200/260 v., £18 18.0. . & P. 10/-
FULL 12 MONTHS’ GUARANTEE INCLUDING VALVES and TUBE.

. A.C. MAINS MOTOR. Can be used for a varlety of purposes, silent
running, «atisfactory in every way. 230/250v. AC, 9/8. P. & P, 3/

- POCKET MULTI-METER. Size 3} x 24 x llin. Meter size 2} x 1tin
Sensitivity 1,000 O.P.V. on both A.€. and D.U. A.C. and D volte.
0-15. 0-130. 0-1.000. b.C. carrent ¢-150 ™mA. Resistance 0-100K Q
Complete with test prods, battery and full fustructions, 39/6, F. & P.2/6.
FREE GIFT for limited perlod only. 30 wart Biectri: 8oldering Lron
value 15/- to every purchaser of the Pocket Multl-Meter.

. CHANNEL TUNER LF. 16-19 Mc/s. Continuonusly tunable from 174
218 Me/s.  Valves required—PCF80 and PCC84 (in seties). Cover
BBC and ITA ranges. Also Police, ¥ire and Tazis, ete. Brand uew
by famous maker, 10/-. P. & P. 3/-.

. POWER BUPPLY KIT in mnrtal cace, size 3% 1 24 x 2in. lncorporating
walns transformer. rectitler aud econdensers. 230/250 4.¢. walns
Output: Bv.. 100mA. 10/6 plua 3/ 1. & P.

. BS.R. MONARCH UAl4 WITH FULL P1 ‘HEAD, 4-speed, plasa 10
records. 12in. 10n.. or 7iu. st 6. 33, 45 or 78 rp.un loteralves
7w.. 10ip. and iltin. records of the sawe speed. Has manual play
position: colour bLrown. Dlnensions. 124 x 10%iu. dpace required
above baseboard 43in.. below baseboard 2%in. Fitted with Full B
turnover crystal head. £5,19.8. P. & P. 7/6.

. 50 MICRO-AMP METER wovement by world famous maoufscturer.
Bize 3 x 2§ln.. 25/-, plus 2/ P, & P,

8-WATT 5-VALVE PUSH-PULL AMPLIFIER & METAL RECTIFTER.
Bize: 8 % 6 x 1[lu. A.C. Malns, 200-2509. 5 valves. For use with Bid.
or 1..P. records, musleal metrments, all makes af pick-ups and tikes.
Output 8 wutls at 5 per cent. total distortivn,  Separute buss ani treble
it controls. Tan nputs. with contrvls for graw. sud ike Qutpug
transtorwer tapped for 5 and 15 ohw speech coils, Bullt and testad
£8.19.6. P. & P 8

. 40W. FLUQRESCENT LIGHT RIT Incorporating GEC Choke size
8t 1 i} x I{in. 2 bi-pin holders, starter snd starter boider, 11/6.
P& P4
Biwilar to above: B0W Fluorescent Light Kit ingorporating WEC choke
8ize 113 x 13 x tiin. 2 bi-piu bolders, starter and starter holder 17/8.
& Pooja

. FIRST QUALITY PVC TAPE.
58in. Std. 850f1. . - sin. D.P. 850tt. |
Tin, 8td. 1200it. . 11/6 #n. TP 80O, |
3in. L.P. 2401t 4/- Sin. T.P. 1800ft.
B, L.P 12001t ..o 11/e biin. T.P. 2400(t.
7in. I.P. 1800it. 18/8 Tin, T.P. 3600 rt.
F. & P. on each 176, 4 or wore Post Free.

. FIXED FREQUENCY SIGNAL GENERATOR. Crystal controls n metal
case, size 10 x 6 x fiin. Incorporating two 1’C13 valves, mains trans-
former, metal rectifier, choke, indicator. lamp. erystal and numerous
corapouents. Modiulated sud unmodnlated output socket. Originaily
used for LT.V. irequencies. Brand uew. 38/8, plus - P. & P AC.
maing 200-250 volts.

SILICON RECTIFIERS. 250v. P.1.V. 750 mA. Blx for 7/8 post paid.

RADIO & T.V. COMPONENTS (ACTON) LTD.

21b High Street, Acton, London, W.3.

All enquiries S.A.E. Goods not despatched outside U.K.
Shop hours 9 a.m.—6 p.m. Early closing Wednesday

www.americanradiohistorv.com
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COMBINED PORTABLE & CAR RADIO " ﬂ“%

The Radio with the STAR features
4in. SPEAKER

Y 7-transistor superhet. Output 350mW.

% Grey wooden cabinet, fitted handle with silver
coloured fittings. Size 123 x 8% x 3%in.

% Horizontal tuning scale, size [1f x 2§in. in silver
with black lettering.

* All station; clearly marked.

v Ferrite-rod internal aerial.

+ LF. neutralisation on each ‘4.4.0
stage 460 kc/s.

% D.C. coupled output stage with p 66 P. & P. Parts
separate A.C. negative feed back. list & circuit diagram

% Allcomponents, ferrite rod and tuning 2/6- FREE with parts

assembly mounted on printed board. “ Printed circuit board, back printed

.) 4
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=
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[
s

% Operated from PP9 battery.

% Full comprehensive instructions and “ Fully tunable over medium and long waveband
Y Full after-sale service.

point-to-point wiring diagrams.

with all component values.

Y Car aerial socket.

RADIO & TV COMPONENTS (acton) LTD 21¢ High St., Acton, London W3

Open 9 a.m.—6 p.m. including Sats. Early closing Wed.

Goods not despatched outside U.K. All enquiries S.A.E Terms C.W.O.

70 AMBITIOUS ENGINEERS

== THE LATEST EDITION OF ENGINEERING OPPORTUNITIES

Have you sent for your copy? ' INCLUDING
* |wHICH IS YoU L
ENGINEERING OPPORTUNITIES | pgy squEYCT IR PRAGT‘GA 1 TooLs!
is a highly informative 156-page guide to EQU‘PMEN
the best paid engineering posts. It tells szchlnl;lcallzinl.. The _specialiss Elu-
you how you can quickly prepare athome | civii Enginsering. | Basio Practioal and Theors= 55 200 of
for a recognissd engineering qualification Radio Engineering, tie Courses for boginnars in .
;;ld autlines a wonderful range of modern | Automoblle foe. | Radlo, L.V Elsctronior 53?33573,’"’2,:
0] Study C "
Engineering, This unique book 30 pves | Boibmotts, | Sutl aotite am byl Sospmens.
full details of the Practical Radio & Elec- n'}',',‘fﬁ',',.',",,'":.’éi”: S5 a, Cortiboste, Ak or desale
tronics Courses, administered by our T Practical Radi
Specialist Electronics Training vax)s,lon—— GET SOME Rato &Tolorisionsorvioms B o 1. EL T,
t.hhcf . EﬁT .?‘choolEafl:;lcctramcs,explams LETTERS AFTER protical Blectrontes . SCHOOL OF
the benefits of our Employment Dept. and Automati
shows you how to qualify for ﬁvs y:ars YOUR NAME! — ELECTRONICS
promotion in one year. A ﬁ,‘;’,{a“_‘i‘ SOST COUPON NOW r
SATISFACTION OR | G5t |8 riwungmomeitt iboe &
REFUND OF FEE B.50. @ (Write if you prefer not to cut page) a
AMLER.E.
T e i e prosst | AXCEL | B name n
loxs than 23 woek, send for your oopy of |Gen. Cert, of Kduostion | g [ ]
“ENGINEERING orponwmm todsy—FRER. Eto., ® s ADDRESS -|
BRITISH INSTITUTE OF ENGINEERING n J
o1, JECHNOLOGY . .
ept. SE 29 Wright's , SURIECY »
(Dep 21, ght's Lane, London, W.8 o suniccromexaw SER! n

THE B.I.E.T.

www.americanradiohistorv.com

IS THE LEADING ORGANISATION "OF ITS KIND IN THE WORLD
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MAIL ORDERS TO:
54 WELLINGTON
STREET, LEEDS |

Terms: C.W.0. or C.O.D. No C.O.D

under £1. Postage 2/9 extra under £2.

4/6 extra under £5. Trade Supplied.

S.A.E., with all enquiries please. Personal

shoppers welcomed at any of the branches

below. Open all day Saturday.

,Parade
BRADFORD 16 North
BRISTOL s Wenereesy

(MANCHESTER) LTD

(Halt-day, Wed.)
Tel: 22904

BIRMINGHAM 303! Ge. Western

Arcade, opp. Snow
Hill Seation.

CENtral 1279. No half-day
DERBY 26 Osmaston Rd., The Spot
DARLINGTON

(Hatf-day Wed.) Tel: 41361
Wednesday) Tel: 68043

13 Post House
ED'NBURGH 133 Leith Street,

Wynd (Half-day

{Half-day Wed.)
GLASGOW 326 Argyle Street,
(No Half-day).
Teol: CITy 4I58
Savile Street (Half-day

LE'CESTER 32 High Street (Half-
(No half-day) Tel.: 28252
LONDON 238 Edgware Road W2
{No half-day) New large store.
(Half-day Wednesday) Tel: 47096

day Thurs,) Tel: 56420
LEEDS
73 Dale St. (No half-
(Half-day Thursday)
MANCHESTER
MIDDLESBROUGH % Nev-
SHEFFIELD 13 Exchange Street

HUI'I' Thursday) Tel: 20505
5.7 County (Mecca) Arcade
L|VERP00L day) Tel: CENtral 3573
Tel: PADdington 1629
60A-60B Oldham St. Tel: CENtral 2778
port Rd.
Castle Market Bldgs.

Teol: 20716 (Half-day Thursday)
V.H.F./F.M. RadioT
JASON FMTI  Jocin ™ 2atanet

parts including valves,. tuni
dial esltlc%gchgonvigfs uning £6-1 9.6

SUPERHET FEEDER UNIT. Design of
a high quality Radio Tuner (specially
table for use with our Amplifiers).
Delayed A.V./C. Controls are Tuning,

WiCh. and Vol. Only 250v. 15mA H.T. and
L.T.of 6.3v. 1amp. required from amplifier
Size approx. 9 x 6 x 7in. high. Simple align-
ment procedure. Point-to-Point wiring
diagrams, instructions and priced parts
list wlth illustrations, 2/8. Total building
£5.5.0. S.A.E. for leafiet.
TRAN5|STOR SALE#wuliard ocT1 gL
0C45 3/11, OC44 3/11, 0C722/11, OC81 2/11,
QC171 8/9, Ediswan XA101 3/8, XAl12 3/8,
XCl01A 3/9. Postage 6d. for up to 3 tran-
5istors.
EX GOVT. SELENIUM /
RECTIFIERS I12v I5 AMP ] g g
(BRIDGE) F.W. ONLY
Ex. GOVT. SMOOTHING CHOKES.
200mA. 3—5 H, 50 ohms, Parmeko 8/9;
150mA, 10H. 50 ohms 9/8; 120mA, 12H, 100
ohms 8/9; 100mA, 10H. 100 ohms 8/8;: 60mA.
5-10H, 250 ohms, 5/
TANNOY RE- P,N'l RANT LOUD-
SPEAKERS. For outdoor or 25/9
Factory use, 8 ohms, 8 watts. Only
EX. GOV,, 2V ACCUMULATORS,
16 A.H. Size 7x 4 X 2in. Brand new,
4/9 each. Three for 12/8, carr. 5/-.
HI-FI 10 WATT AMPLIFIERS
BRAND NEW 8 Gns Carr,
EX-GUITAR AMPLIFIERS " 6/6
Manufacturers’ discontinued Model.
Push-pull output. Latest high efficiency
valves. Dual separately controlled Inputs
for ‘Mike' and gram. Sebarate Bass and
Treble Concro]s High Sensitivity. Out-
put for 3 or 15 ohms speaker. Guaranteed
tested and in perfect working order.

R.S.C. MAINS TRANSFORMERS (FULLY GUARANTEEDY

Interleaved and lmpregnated. Prim-
aries 200-230-250 v, 50 c/s. Scree
TOP SHROUDED DROP TllR()U(xl
250-0-250v. T0mA. 6.3v. 2a, 0-5-6.3v. 1
v. 80mA, 6.3v. 2a, 0-5-6.3v. 2&
v. 100mA, 6.3v. 2a, 6.3v. la .,
250-0-250v. 100mA, 6.3v. 3.5a. C.T. a0
250-0-250v. 100m 4, 6.3v. 4a, 0-5-6.3v. 3a
300-0-300v, 130mA, 8.3v. 4a, 6.3v. 1a, for
3a

Muliard 510 Amplifier ..
300-0-300v. 100mA, 6.3v. 4a, 0-5-6.3v.
350-0-350v. 100mA. 6.3v. 4a, 0-5-6.3v. 3a
350-0-350v. 150mA. 6.3v. 4a, 0-5-6.3v. 3a_ 3
l'lJLL SHROUDED UPRIGHT
250-0-250v. 60mA, 63v 2a. 0-5-6.3v. 2a
deget type 2§ 3 x 3 18/9
250-0-250v. 100mA, 6.3v. 48.. 0-5-6.3v, 3a 29/9
300-0- 300v. 100mA, 6.3v. 4a, 5v. 3a 28/9
300-0-300v. 130mA, 6.3v, 4a, C.T. 6.3v.
ia, for Mullard Amplifier
350 0 350v. 100mA. 6.3v. 4a, 0-5-6.3v. 3a

125

450-0-450v. 250mA. 6.3v. 4a, C.
l"ll,A\ll‘\T TRANSFORMERS
200~ .60 efs primanes 6.3v. 1.ba, 5/9: 6.3v
2a, 7/8‘ ‘12v. 1a, 7/11: 6.3v, 3a, 8/11: 6.3v. 6a.
17 12v. 1.5a, twice 17/6.

ouTreUT TRA\SFOR“!LRS

Standard Pentode 5,0008 .. 59
Standard Pentode 7.000Q r,o 3 519
Push-Pull 8 watts, EL84, or 6V6 to 30

or matched to 15Q ‘819
Push-Pull 10-12 watts to match 6V6 or o

EL84 to 3-5-8 to 1 18/9
Following types for 3 and 1o speakers
Push-Pull 10-12 watts, 6V6 or EL84 .. 18/9
Push-Pull 15-18 watts, 6L6. KT66 2219
Push-Pull Mullard 510 Ultra Linear .. 28/9
Push-Pull 20 watts, secti; ona.lly wound

6L, KT66. EL34. etc. .. .. 4919
SMOOTHING CHOKES :

50mA. 7-10 H. 250 ohms .. . .. 11/9

100mA. 10 H, 200 ohms .. . .. .8/9
80mA, 10 H. 350 ohms . . .. 519
60mA. 10 H, 400 ohms 00 o0 .. 411
CHARGER TRANSFORMERS
All with 200-230-250v. ¢/s Primaries;

0 9-15v. 1ia, 12/9; 0-9-15v. 2a, 14/9: 0-9-15v.
3a. 16/9; 0-9-15v. 5a. 19/9; 0-9-15v. 6a. 23/9:
0-9-15v. 8a, 9.

AUTO (Step up/Sta(g) down) TRANS.
0-110/120-230/250 atts, 150
watts, 27/8: 250 watts, 19. 500 wBtts 99/9.
MICROPHONE TR ANGI‘OR\H&R

120:1 high grade. clamgped

R.S.C. BATTERY CHARGER and KITS
for A.C. Mains ZOO/ZSOV.. 50c/s.

ASSEMBLED

§th.\IL M RE(/T"-":,RS
F.W RIDGED) TYPE:

6/12v. la 3/11 6/12v. 6a. 15/3
6/12v. 2a. 8/11 6/12v. 10a. 26/9

4amps ¢/12v, [C lnlu.rR I\Il‘ 6/12v.3a. 9/9 6/12v. 15a. 35/9

Fitted Am-|(6/12 v. & amps..(6/12v. 4a.12/3

meLe:; ba}ld ]\\':ll‘lﬂhl(‘ oul:;ul.

varia e|Mains  transfor- .

charge rate|mer 0- COMPLETE POWER PACK

selector, | F.W. (Bridge) Sel- KIT

Also selectorenium  Rectifier.

plug for 6v.|Ammeter, Vari-|Consisting of Mains Trans.,
or 12v. charging. Louvred steel case withjable Charge Rate | Metal Rectifier, Double elec-
stoved grey hammer finish. Fused and|Selector panels. | trolytic smoothing choke
ready forusewith mainsandout~ 59/9 Plugs, Fuses,|chassis and CIrcujt.

Fuse-holder and| For I 9/' I

gut leads and battery clips.
arr. 4/6. Terms: Deposit 12/- and 5 mon-
thly payments of 12/- (Total £3.12.0).

circuit, 59/9.
Carriage 4/6.

mains. 0utput250v
60maA, 6.3v.

ARMSTRONG, TRUVOX, LEAK,
QUAD, ROGERS, LINEAR, W.B,
FANE, WHARFEDALE GOODMANS
GARRARD, GOLDRING GRAMPIAN,
LUSTRAPHONE SHURE, RESLO,
TANDBERG, FERROGRAPH Products
stocked. OQur usual credit terms avail-
able.

SCOOP PURCHASE OF HIGH QUALITY
RECORD CHANGERS
Brand new Garrard 3000 LM, GNS
Very latest model. Normal

Retall price approx. £12.15.0

Heavy Turntable and iight-

weight pick-up arm. High ﬂdellty Stereo/
Mono cartridge. Fully guaranteed,

P.S.C. 4/5 WATT A5 HIGH-GAIN AMPLIFIER

small elub. ete.

300v. 25mA and L.T. of 6.3v. |
of a Radio Feeder Unit or Tape-Deck pre-ambplifier,
C. mains 208-230-250v, 50 ¢/s. Output for 2-3 ohms speaker.

A highly-sensitive 4-valve quality amplifier for the home,

Only 50 millivolts input is required for

full output so that it is suitable for use with the Iatest
High-ticdelity Pick-up heads in addmon to all other types
of pick-ups and practically all *
and Treble Controls are provided.
playing record equalisation. Hum level is negligible being
71 dB down 15 dB of l\egnti\e feedback

‘mikes”. Separate Bass
These give full long-

is used. H.T. of
.3a. is availahle §or the supI?ly
or

i A,
Chassls is not alive }(It s complete in every detail with fully punched Gold Hammer
Dol

int wiring di

~t

D

agrams and instructions. FEXceptional

vatlue £4 15.0, or assemhied ready for use 25/~ extra, plus 3/6 carr., deposit 22/6 and §

monthly bayments of 22/6 (Total £6.15.0) for

assembled unit.

R.S.C. GRAM AMPLIFIER KIT. 3 watts
output. Negative feedback. Controls Vol.,
Tone and Switch. Mains operation 200-250v.
A.C. Fully isolated chassis. Circulit, etc.,
suzplied. Only Bhig. Carr. 3

2y TAL
For use with any single
Output for 2/3 ohm

4al.ll !
AMPLIFIER.
or auto-change unit.
speaker. or 200-250v
113 x 2% x 24in, ConLrOIS'
Vol. and Tone with Switch. Only
COMMUNICATION RECEIVERS
RX 60 DE LUXE 3”#’ Q-&.w

..'-"
i

Size

/6

A.C. mains.

C.p.S.
mains opera-
tion. Fre-

4 WATT GRAM. AMPLIFIER
Complete set of parts to build a good
quality compact unit suitable for use with
any record playlng unit. Mains isolated
chassis. Separate Bass a.nd 'I‘reble
controls, _ Output for 2-3 ohm 59,9
speaker. For 200-250v.

R.S.C. BABY ALARM or INTER-COMM
KIT. Complete set of parts with diagrams,
etc. Housed in two polished walnut finished
cabinets of pleasing design. High sensitiv-
ity. For 200-250v. A.C. mains. Fully isolated.
Controllable at both units. An intercomm..

of this class would normally cost £20-£30.
Only 89/6, carr. 5/-, Ready for use. 8 gns.

R.S.C.

quenciescov-
ered 1600 Ke/s
to cls

continuous. Incorporatessm speaker Slide
rule tuning dial ‘S' meter. Internal ferrite
aerta] for medium wave, Telescopic whip
aerial 58in. 10 section for short waves. Fitted
sockets for optional outdoor aerial. Head-
phones. external speaker socket. Other fea-
tures areelecmcal bandspread tuning. Noise
limiter. A.V.C., B.F.0O.. stand by switch.
Size approx. 1% x 5§ x 8#in. Handsome
crackle finished metal cabinet. Brand new
with full instructions manual. Usual

guarantee 19 Gns_ Carr. & pkg, 10/-.

R.S.C, BATTERY TO MAINS CONVER-
SION UN T

app

pletely repla-
ces batteries
supply l.4v and
90v where A.C.
mains 200-250v.
50 c/s is avail-
able. Suitabie for all battery portable
receivers requiring 1.4v. and 90v. Complete
kit with diagram 39/9 or ready for use 46/9

www americanradiohistorv. com
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R.S.C. STEREOQ 20/HIGH

BUITABLE for “MIKE'",

it tone com (-1
loput Belector switoh.
Will amplily direct from Tape Heads.
Stareo/Mono switch so that pezk monaural
output of 28 watts can be obtained.
Separate Bass “Lift” and '‘Cut” and trefle
“Lift" and *“Cut” controls,
% Neon pane) indicator.
v Handsome Perapex Frontplate.
Send §.A.E. lor illustrated leaflet.

and

* P
*
*
15
*
FREQUENCY REBPONBE +2dB.
HUM LBVEL 65dB down,

SENSITIVITY: 5 millivolts maximum.
HARMONIC DISTORTION (each channel) 0.2%.

30-20,600 c.p.s.

or

Completo set of parts with point-to.
polnt wiring diagrams and instructions

FIDELITY AMPLIFIER

PROVIDING 1014 WATTS ULTRA LINEAR PUSH-PULL OUTPUT ON EACH CHANNEL

GRAM., RADIO OR TAPE. INTENDED FOR THE
HOME OR STUDIO BUT SUITABLE FOR LARGE HALLS OR CLUBS

Based on a corrent Mallard design and employing valves
ECC8S, EOCS3, E€LSS. ECL86, BCLA6, ECL86, EZ81.
Output tranaformers are high quality sectionally wound
to required

Output
obm speakers on esach ghannel.

h for 3 and
Carr, 10/-,
13 Gns.
led with our

Factory bled, tested and:

usual 12 months’ gnarantee for 18 gns. or DEPOBIT
2 gns. and 9 monthly paymenta of 41/6 (total £20.15.8).

AUDIOTRINE HI-FI TAPE RECORDER KIT 2§

REALISM AT INCREDIBLY LOW COST, CAN BE ASSEMBLED IN
Incorporating the latest Collaro Studio Tape Transcriptor, The Audlocrine

N HOUR

Reel of Best Quality Tape and a Handsome Ponabla

shades of Rexine and Vynalr, 8ize 143 x 16 x 8iin. h.

approximately £40.
and 12 monthly payments of 44/- (Total 28 Gns).

arrylng Cabinet tasteiul

1gh Quality Tape Ampliﬂer
with negative feedback equalisation for each of 3 speeds. High Flux P.M. S}Jeakex‘ empty Tape Spool. a
y covered in two contrasting

h and clrouit. Total cost if purohased individually

Performance equal to units in nhe £60-£80 class. S.A.E. tfof leaflets. TERMS. Dcuo-l

GNS.
12' Carr

R.S.C. A0 30 WATT ULTRA LINEAR HIGH FIDELITY AMPLIFIER

A highly sensitive Push-Pull high output nnit with seli-contained
Pre-amp.  Tone Coutrol Stages. Cemued performance figures
§ compare equally with most exp . Bum

leve) 70 B down. Frequency response + 8 dB, 80:20.000 ¢/s. A
speclaliy designed sectionaily wound ultra linear pusput transformer
s nsed wlth BO7 output vaives. Aj componeénts are chosen for
rellabllity. 8if valves are used EF86, EF&6, ECCSS, 807, B07. GZ34
Sepurate Baas and Treble Controls are provided, injmum
input required for full output is only 12 mﬂuvoltg 80 that
ANY KIND OF MICROPHONE OR PICK-UP i8 SUITABLE.
The unlt is designed for CLUBS, SCHOOLS,- THEATRES,
DANCE HALLS or OUTDOOR FUNCTIONS. etc. For 158
with Electronic ORGAN; BASS, OR RHYTHM
GUITAR, STRING BASS, etc.. For standard or longs lay\ug
records, OUTPUT SOUKET PROVIDES L.T. and E.T. for
RADIO FEEDER UNIT. An extrs input with aasociated vol. coptrol is provided so that ¢wo separate inpute
such as Gram snd “Mike" can be mixed. 200:250 v. 50 c/s. A.C. Mains output for 3 and 15 ochm apeakers,

Complete Kit of parts with fully punched chassis and point-to-point wiring dlagrams and Carr, 10/,
Instructions. Bupplied factory bullt with EL34 om.pm. valves and 12 months' guarantee, 1 1 Gns
for 14 Gns. If raquired perforated cover wi dies can be supplied for 19/, L)

ng han
Bend B.A.E. for leaflet, also speaker, TERMS DEPOBIT 34/6 and 8 mthly. payments of 33[6 {Total 16 gns.)
-

INTEREST CHARGES REFUNDED O3 0.k 00 00t Taomene.

: Accounts settled in 6 months.
LINEAR TAPE PRE-AMPLIFIER. Type K Pll. Switched Equalisation, Positions
tor Recording at liin., 3iin., 7Hn. per sec. Playbaek. EM84 Recording Level
Indicator. Designed primarily as the link f)etween a Collaro Tape Deck and Hi-Fi
amplifier, suitable almost any Tape Deck. Only 81 gns. S.A.L. for leaflet.

ONLY 3
PAILS OF
SOLDERED
| JOINTS
1 PLUS
MAINS
i2in. 10 WATT HIGH QUALITY
{ LOUDSPEAKER
In walnut veneered
cablnet. Gauss 12,000
lines. Speech coll 3
ghxlns or 15 ohms.
nly
oy 6 £4.19.6
Terms: Deposit 11/3
and 9 monthly pay-
ments of 11/3 (Tolal
| £5; 12 e) f2in, 20 WATE HI- U
ERS IN CABIN Size 18 x

8 x mm Finish as above, Only £7.19.6.
erms: Deposit 17/8 and 9 monthly pay-
ments of 17/9 (Total £8.17.6). Carr. 8/6.

W.B, “STENTORIAN" HIGH FIDELITY P.M.
SPEAKERS HF1012. 10 watts rating. Where a
really good quality speaker at & low price s re-
quired, we highly recommend this unit with an
amazing performance. £4.12.0. Please state
whether 8 obm or 13 ohm required.

HIGH FIDELITY 12-14 WATT AMPLIFIER TYPE At11

PUSH-PULL ULTRA LINEAR
QUTPUT “BUILT-IN" TONE
CONTROL PRE-AMP STAGES
Two input sockets with associated controls a.llow
mike'’ and gram., as in Al0. h
Ineludes 5 valves, ECC83, EC
4, EZ81. High Quality sectionally wound
output transformer speeiallg desl ed for Ultra
Linear operation and reliab! condensers of
current manufacture. INDIVIDUAL CONTROLS
FOR BASS AND TREBLE “Lift" and '‘Cut’’.
Frequency response +3 dB 30-20,000 ¢/s. Six neiar-
tive feedback loops. Hum level 60 dB down Y
23 millivolts input regﬂjred for FULL OUTPU
Suitable for use with makes and types of pick-ups aml mlcro hones. Comparable with
the very best designg for STANDARD LONG PLAY. 8. For MUSICAL
STRUMENTS such as STRING BASS LEAD or RH\I'IL ete.
OUTPUT SOCKET with plug provides V. 6.3v, 1.5a. for supplty of a RADIO
FEEDER UNIT. Size approx. 12x9 x 7in. For A. c ma.lns 200-250v. 50 0.p.s. Output for 3
and 15 ohms spea ker. Kitis complete to last nut. Chassis is fully p\nched_ Full ins
tions and point-to-point wiring diagrams supplied. Only Gns
(Or factory built 51/- extra). d
II requtred louvre: metal cover wlt.h 2 ca.rrying handles can be supplied for 18/9 TERMS
N ASSEMBLED UNITS. DEP T 25/- and 9 monthly payments of 25/- (Total
212-10 0). Send S.A.E. for i]lustrawd leafiet debaﬂlng Cabinets, Speakers, Mikes, etc,

R.S.C. STEREO/TEN HIGH QUALITY AMPLIFIER

A complete et of parts for the construction of a stereo-
phonic amvllﬂer ga}'mg 5 watts high quality output on
each channel atts) Sensitivlty is 60 milli-
volts, Suitable for all orystal stereo heads. Ganged
Bass and Treble Control give equal variation for “nft“

Provision is made for use as straight
Valve line-up ECCBS.

1fier,

Ei

Point-to-Point _wiring diagrams and 8 Gns

struotions supplied. Send 8.AE, for lea.ﬂet -
Full oonstruotlona.l det.alls and price list 2/6. Carr, 10/-

Or suppjied factory assembled with 12 months’ guarantee for £11.7.6.

Terms: Deposit 2 gns. and 8 monthly payments of 24/2 (Total £12.19.6).

S4/4 STEREO AMPLIFIER

A cogplete set of parts to construct s good quality
Stereo with an dl ted output totsl
8 watts. For A.C. mains lnyut of 200-250 v.
Bensitlvity 160 m.v. Ganged V. o um llld Tone Con-
trois. Preset balance control, Full 5 Gns
*tructions and wiring diagrams suppﬂed s,

Always In Stock at keen prices SINGLE
and AUTO RECORD PLAYING UNITS,
PICK-UPS, CARTRIDGES, MICROPHONES;
VALVES, CABINETS and COMPONENTS
too numerous to list.

R.8.0. JUNIOR BASS REFLEX CABINET, Design:
ed for above speaker, but suitable for any good
quality 8in. or 10in. speaker. Acoustically lined and
ported. Pollshed walout veneer finish. Size 18x12x
10in. Strongly made. Handsome a; eannee En-
sures superh reproduction for only
R.8.0. STANDARD BASS REFLEX OMJT ET. For
12in. loudspeaker. ncoustically jined and ported.
8ize 20 x 14 x 13in. Beau-
tiful walput veneer An-
Recommended for
use with Audlo'.r!ne
8peaker Bystem, £5.18.
AUDIOTRINE CORNER
CONSOLE CABINETS,
Strongly made. Beautiful
polished walnut venecred
finish, Pleasint design.
JUNIOR MODEL, For
up to 8in. speaker.
Approx. 20x11x8in. 49/9
STANDARD MODEL. To
take up to 10in. speaker.
8ize 27 x 18 x 18in.
8 Gna, Carr. 7/6.

SENIOR MODEL. To take up to 12in, speaker and

with Tweeter cut-out. 8iz¢ approx. 30 X 30 x 15in.
| (Recommended for ase with Audiotrine speaker

system). 8 gns. Carr. 8/6. Terms avallable.

AUDIOTRINE HI-FI SPEAKER SYS-
TEMS. Consisting of matched 12in. 12,000
line, 15'ohm high quality speaker; cross-
over unlt (con-

res-
ponse and ex-
tended fre-

5/~ Or Senior
| 20 watt, £6.19.8. Carr. 7/6.
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R S.C.

R.S.C. G100 100 Watt AMPLIFIER

ooz TERRIFIC POWER OUTPUT FOR ALL PURPOSES

For ELECTRONIC ORGAN, LEAD, RHYTHM and BASS GUITAR and any

other musical instrument. FOR VOCALIST, Gram, RADIO and Tape etc.

% Incorporating SIX 12in. PLUS TWO 15in. HEAVY DUTY LOUDSPEAKERS.
Total Rating, 140 watts.

% Housing in 4 substantial Wood Cabinets of Dleasing design and covered in
contrasting shades of Rexine and Vynair with gold trimmings.

% 4 Jack Inputs in TWO CHANNELS with 4 Independent Volume Controls.

% Separate Bass and Treble Controls on each channel.

% For standard 200-250v, A.C. mains operation, Send S.AGE. for full

descriptive leaflet,

Fantastic Carr. 50/~ or visit one of our

1 Oragé"%g“xeﬁ}{}g?‘s many branches and
LD . 5 Gns pavments of 35/ bear this fabulous
at only 2 ° (Total 974 Gns,) amplifier.

FULL RANGE of MICROPHONES in

stock. Most makes. Prices from 12/¢

to £50. Credit Terms available over
£6 or with other equipment.

R.S5.C. BASS-REGENT 50 WATT AMPLIFIER
AN EXCEPTIONALLY POWERFUL HIGH QUALITY ALL-PURPOSE UNIT
For lead, rhythm, bass guitar and all other musical instruments

For vocalists, gram, radio, tape and general public address

* UNUSUALLY POWERFUL LOUDSPEAKER
COMBINATION consisting of a FANE HIGH
FLUX 15in. 30 watt unit PLUS A FANE 12in. 20
watt unit with extended trequency response.

% 4-lack Socket Inputs and two independent Vol.
Controls for simultaneous use of up o 4 pick-ups

or ‘mikes’.

% Separate cabinets fullv covered in contrast-
ing tones of Rexine/Vynair with gold trim-
ming, for speakers and amplitiers.

% Separate Bass and Treble Controls giving
‘Boost’ and ‘Cut’.

Send 5.AE. for leaflet.

Or call at one of our

E many branches and compare the Bass-Regent
';*‘ with units at more than three times the cost.
1 Carr, Or depostt £5.11.0 and 12
254~ mouthly payments of £4.
{Total 51 Gns).
GNS.

ON H.P. ACCOUNTS
SETTLED IN 6 MONTHS

R.S.C. BASS MAJOR
30 WATT nuLrti-Purpose

INTEREST CHARGES REFUNDED
RS.C. COLUMN SPEAKERS

Covered in two-tone Rexine/
Vynair. Ideal for vocalists and
Public Address. Normally sup-
plied for 15 ohm matching but
can be supplied for 100v. line

for 35/- ex

Type C5 waltts. Fitted
3 flux speakers.

Ovexl‘a.l] size appcrox. 42 x 10 x 5in.

arr,

123 GI'IS- 10/-.

Or deposit of 29/- and 9 monthly

payments 29/- (Total £14.10.0),

Type C412. 40 watts. Fitted

four 12in. 12,000 line 10 watt

speakers. Overall size 56 x 14 x

Rexine/Vynair with gold trimmings.

or “Mikes”.
% Separate Bass and Treble Controls.

9in. approx. 1

Carr. 15/« 19'2‘ Gl'ls- 1

Or deposit of 51/9 and 8 monthly 39_ Carr.
payments of 44/5 (Total 21} gns). 2 1749

HEAVY DUTY SPEAKERS IN CABINETS

TYPE BGL. Two Tone
Rexine/Vynair covered
Sujtable for Bass Gui-
tar. Speaker Unit 15in.
High Flux, 15 ohms, 30
watts. Robust cabinet
slze approx. 24x21x13in.

oms 191 Gns.

Or Deposit 51/9 and 9
mounthly pavments of
44/5 (Total 21} Gins.)

R.S.C. B20 MULTI-PURPOSE AMPLI-
FIER especially suitable for Bass Guitar
A highly efficient unit incorporating mas-
sive 15in. high flux loudspeaker spectally
constructed to withstand
heaviest load conditions.
Rating 25 watts. Individual
bass and treble controls
glve ample “Boost” and
“Cut’”’. Two jack socket
inputs separately controi-
ied. Cabinet 15 of substan-
tial  construction and
attractively finished in
two contrasting tones of
Rexine and Vynair.

gizeda;g)r[{):;é 24 x 21 xllains. oCarcli‘. 171166
ends S.A.E. T depos:
for leaflet, 29? Gns. 4.8 & 12

monthly payments of 51/6. (Total 324 gns.)

HIGH FIDELITY HIGH OUTPUT
AMPLIFIER for VOCAL & INSTRUMENTAL GROUPS

Eminently suitable for lead, rhythm, bass guitar

and all other musical instruments
% Incorporating two 12in. 25 watt Heavy Duty High Flux Fane
Loudspeakers, one with dual cone for high frequencies.
% Robust wood cabinet with exceotionally attractive covering of

% Four Jack Socket Inputs and two independent Volume
Con‘trqi(s for simultaneous connection of up to four Pick-ups

SUPERIOR TO UNITS AT TWICE THE COST. Send S.A.E,
for leaflet or eall for demonstration at any branch.
‘Terms: Deposit £4.3.0 and 12 monthly
payments of £3.8.4 (Total 43 Gns).

FORLEAD RHYTHM

30 WATT HIGH QUALITY AMPLIFIER fQR LEADRHYTHM

and for Vocal or Instrumental Groups

A Four Input, two volume control Hi-Fi unit with
separate Bass and Treble ““Cut and “Boost™ controls.
Designed for vocal or instrumental groups. For Bass,
Lead or Rhythm Guitar. Mullard or Brimar latest type
valves. Housed in strong Rexine covered cabinet with
twin carrying handles. Attractive black and gold
berspex fascia plate. For 250v. A.C. mains. Output
for 3 or 15 ohm speakers. Send S.A.E. for leaflet. in

16L GNS. or Deposit 2 Gns. and 9 monthly
2 Carr.12/6 payments of 38/8 (Total 18+ Gns).

I%exi&e/\/;}ynair. 9
18 x 18 x 81n. arT.
Brdm 19Gns. 3L

LINEAR TREMOLO/PREAMP UNIT

Designed for introducing the Tremolo effect R.5.C. G5 AMPLIFIER
to any amplifier which is fitted with a res- | 3 watt high quality output. Incorporating
erve power supply point for smoothed H.T. | high flux 12in. 10 watt 12,000 line loudspkr.
and 6.3v. A.C. L.T. The unit plugs into | Sensitivity 40 m.v. High impedance jack
power supply point and any input socket or | input. Handsome strongly made cabinet
amplifier.  Controls are Speed (frequency | (size 14 x 14 X 7in, abProx.) finished in com-
of interruptions). Depth (for heavy or light | plementary shades of Rexine/Tvgan, 200~
effect). Volume and Switch. Three sockets | 250v. A.C. mains. Suitable tor Lead or
are for two inputs and 4 G S Rh¥thm Guitar in home or small club. ete.
Foot Switch. ONLY ns. £9.19.6 ?Sr Dggg(s’ll_’f‘ 3?/91(3.}1d %g‘ontll/]é/
—_— e e e 15.) Carr. 7/8.
FANE 12" 20W HEAVY DUTY LOUDSPEAKERS Lowincnts of iSRG

15 ohm volce coll. Suitable Lead or Rhythm FULIL RANGE OF FANE AND GOOD-

PUrposes. ONLY terms if required.

R.S.C. GI5 15 WATT AMPLIFIER for Lead
or Rhythm Guitar, ‘Mike’, Gram or Radio
High—ﬁdelity&ush-pull output.

and treble *‘C

separately controlled inputs
so that two instruments or
“mike” and pickups can be
used at the same time. Loud-
speaker is a heavy duty flux
12in. 20 watt model with cast
chassis.

Separate bass

t"’ and ‘Boost™ controls. Twin

Cabinet is covered
constrasting shades of
Size approx.

Or DEPOSIT 2 Gns. and
12monthly payments of 33/3 (Total 21 gns.)
Send S.A.E. for leafiet.

TRANSISTORISED SOUND MIXER
Enables mixing of up to 4 inputs. i.e. mic.,

tape, gram., tuner, etc., into single output.
Compact and

combpletely self-

3 contalned, uses

standard 9 volt

battery. Four

standard Jack

PRICE
Post ais. 49/6

Guitar, Vocal and general P.A. 5 Gns MANS SP ERS IN STOCK. Credit
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LAFAYETTE HA 63
COMMUNICATION
RECEIVER
7 valves + Rectifier,
550 Keys—31 Mo/s.
BFO-ANL-Bandspread Tuning.
200/250v, A.C. Brand New.
24 Gns. carr. paid.

4 Bands

STAR SR 40
COMMUNICATION
RECEIVER
4 Bands 550 Ke¢/s—30 Mc/s. ‘S
Meter-BFO - 1, - Bandspread
Tummz Built in speaker. 200/
A.C. Brand New,
18& Gns. Carriage 104-.

OS{BB/U U OSCILLOSCOPES

High quality Portable American Oscilioscope.

8in, c.r.t. T/B 3¢/5-50 ke/s X Amp: 0-500 Kofs
Y Amp: 0-2 Mc/s. Power requirements 105-120v.

&C upplied in “as new'. cogdition. fully

Ste s
25. Carr. 10/~ Suitable $15—v Trans-
CLEAR PLASTIC PANEL METERS

£
former, 15/6.

Ifirst grade quality. Moving Coil panel meters,
avallable ex-stock, 8.A.E, for illustrated leafet.
Discounts for quantity. Available as follows.
T:pc MR $8P 1 21/32in. square {ronts.

08T EXTRA. Largar aizcs nuilab{e——send for liaf
E.LVMI'NATED wgn® METER. 1°} {spin. square front. Cal. in 8 nnlts 6V. lamp.
29/6. P P.1/-. Ditto 2‘/,,m aquue 38/6. P.P. 1/

AVOMETERS | ARMY FIELD TELEPHONE TYPE

b Supplied
grecondi- | [

teed per-
4 fect. |
Model D, | ln
£8.19.6.
Ba

Model
Supplled Fully
716.

£12.1 00
Pair Carr. 7/6.

Elf’/os& $%s Tested, £4.19.6.

‘S’ Meter- |

Sine: 20 o.p.s. to 200 Kc/s on 4 bands,
Square

2mA 22/8  3V.DC .. 228

smA | 99/ 10V.DC .. 22/8
10mA 22/8  20V. DC 2218 R
20mA .. 22/8 50V, DC . 29/8 |
B0mA .. 29/8  100V.DC ., 22/8 R

100mA 92/  150V.DC .. £2/8

150mA 22/6  300V. DC 22/8

200mA. 92/8  800V. DC 22/8

300mA 028  750V. DG 22/8

500mA 23/8 15V, AC .. 228

750mA 22/6 BOV,AC .. 22/8

1-0-lmA 23/  150V. AC .. 22/8

1A. DC 23/  300V. AC .. 22/8

22/6  2A. DO 22/8 '500V.AC .. 92/8

18 DG RRf6 8" Mter lmA  29/8

NEW MODEL!
LAFAYETTE HA-230 AMA-
TEUR COMMUNICA-
TIONS RECEIVER
Supercedes model HE-30, 8 valves
+ rectifier, Contintous coverage
on 4 bands. 550 Kc/s—30 Me/s. In-
orates 1 RF and 2 IF stages, Q
ultiplier, BFO ANL. ‘S’ mater,
enectncal bandspread, Aerial trim:
mer. ete, Supplied brand new and
guaranteed. 33 Gns. SAE for full
(_‘leta“s_ W
NEW MODEL!
LAFAYETTE HA-55 Aircraft

Receiver
108—136 Mc/s. High setectivity and
sensitivity. Incorporates F

stages including 6CW4 Nuvistor. 8
tubes for 11 tube performance,
solid state Eower supply. adjust-
able squelch control, slide rule
dial, built in 4n. speaker and tront
banel phone jack. 220/240v. A.C.
supplied brand new and guaran-
g teed 19 Gns. Carr. 10/-,

TE-22 SINE SQUARE WAVE
AUDIO GENERATORS

20 c. n s, to 2 Ke/s. Output
" imp. 5000

LAFAYETTE-46 RESISTANCE
CAPACITY ANALYZER

000 mFd, 2 ohms, 200 megohms.
Also checks imy edanco Turns ratio.
Insulation 200/250v, A.C. Brand New.

£15, carr. 7/6.

LAFAYETTE TE-20A R.F.
SIGNAL GENERATOR
120 Ko/s—39%0 Mc/s on 6 ranges. Vari-

able R.F, and A.F, outputs. Large
i Q clear scale. Size 74 x 108 x 4itn. 200/
250v. A.C. operation, Brand ‘New.

\ ‘.-.. > £12.19.6. Carr. 7/6.

TWO-WAY RADIOS | |y
3 Transistor Trans-
ceiver, Range up to
1 mile. £9.18.8 per
air complete.
Transistor Trans-

= ‘\lODEL TE-I
I 20.000 O.P.V. 0/.068/
i b13011201600/1 200/
3. 000 v. D.C.
0/6/30/120[/600/1 ,200

celver. Range up to 1 A /6!

5 miles. £25 per 60/600 mA. OIGK/

pair complete. Posr. {8 600K /6. Meg.IGO
S.A.E. for Meg. O F

full det.alls
VOLTAGE STABILIZER |
TRANSFORMERS

§ MFD. es’ 19.86.
& P. 3/8.

SILICON RECTIFIERS
Will stabilize
200 P 216
s M ‘ Ss%’,:.‘i 8 your mains :@ ‘\IODEL o
pousLE sEAM | Lo fema B e ivhecds [Tl MRLTE b
OSCILLOSCOPES .- Zamp 6 trial  equips ’gﬂnmmurmmmnﬂ B0 Pl o
Timebase 2 ofs.- | 15 L lema 1 B vlnp;;g | l‘°°’2°°’5°°’ims/
750 ko/s. Separate lemp 3/6 100540 v. Con i YO
Y1 and Y2 ampu- .. 3amp 5/ glant ouf u; 9] Dc oleoxl’é
fler: P to Post extra. 360 or 245' Nesreo Meg 2
Mcls calib. at.loo 250 watts £317.6 bost
ko/s. and 1 Mols o AMERICAN TAPE L tesaVEll0) ol Pam N
Gu{a.ranteed per ee gr;tgg gua&l:’%y Amelgcn&l Carr. 7/6. ull details.
i - pes. Br new guarantee
fect £27.10. Discoum:s for quantities. VARIABLE VOLTAGE e
Carr. 20/-. 2957t, L.P. acetate 4/- TRANSFORMERS 20,0000 VOLT
E: éln 60011 sb.g. mylar /. Brand New Guaranteed  Fully JLT !
o . Ll 131
MINE DETECTOR No. 4A |5in, 900ft. L.P pagetate 10/- ou€3§t%d23\§n PRty 50/60 o/% 0 I‘2E0
Will detect all types of metals. | 5in. ft mylar 15 1 Amp £4.10.0 | Uik ’g e
ully portable. Complete wn.h l 5 mylar 35/- 55 Amp £5.17. 300 s {mlo /
lnstruct.lons 39/8 each. OCarr, S!in. 1200ft, L.P. acetate 1218 5 CI 0160 Allg
10/-. Battery 8/8 extra. 15“’" 1800ft. D.P. mylar 29/8 Amp i DC. / DC ;
5in. 2400ft. T,P. mylar 45/ 10 a5 som%nM S
'l o 12001t. std. mylar 12/8 12 Amp £19.10.0. eg. A2
BEST BUY! 18001t, L P, acetate  15/- l %0
Send 1/- P.O, for full catalogne [ 71n, 1800ft. L.P. mylar 20/~ 20 Amp £32.10.0. pack. 2/6-
and llsts Trade supp led 2400ft. D.P. mylar 25/- 25 Amp Portable ) Stockists of Nombrex, Codar,

1 3600, T,P 58/6 with
| Postage 2/-. Over 23 pcst paid. Mecer Fuses etc. £9. 176

,@;@ E (RADIO) LIMITED

Sinclair, and all Electromic

Qpen 8 a.m, Every |
Equipment and Components.

to
day, Monday to Saturday.

Phone . GERRARD 8204 /9155
ables - SMITHER LESQUARE;

— €
==y USLE smgﬂ LONDON, WC2
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HE WHARFEDALE SOUND : stereo/mono

-

| TE
WHARFEDAL
I  so

e l
; i

f

The LINTON is another of the ‘new look’ loudspeakers developed by Wharfedale and styled by Robert Gutmann, F.SI.A. The
cabinet—made in high density man made timber for reduced panel rescnance is superkly veneered Back radiation is completely
eliminated by special internal treatment. A new 8” cast chassis bass unit has beea developed by Wharfedale for the Linten., It has a
12,000 oersteds magnet and is fitted with a flexiprene roll surround giving a fundamental apen. bafle resonznce of only 43 </s. The
linear performance is such that the bass distortion is extremely low. A special version of the world famous Super 3 tweeter fs combined
with a treble control to compliment the 87 bass unit giving an extremely smooth treble response up to wery high frequencies. The result
is a well balacced twin speaker system of high performance
capatde of being dciven by relatively small amplifiers to
provide adequate volume and fatigue free listening,

@ Treble control,

# Special Wharfedale
37 Tweeter unit.
@ Sound absorbent B.AF,

wadding completely
eliminates back radiation,

Frequency raage 40 ¢/s—15,000 ¢js.
Impedance 8-10 ohms.

Fawer handling capacity 10 watts
(20 waits peak) ‘

Size 197 x 10" % 107 Weight 18 I5,

wrtrcdreak ot £18,7.4
WHARFEDALE WIRELESS WORKS LTD

le IDLE, BRADFQRD, YORKSHIRE.
Free technical folder on the Linton from Dept. P. Tel. Idle 1235/6  Grams.*Wharjdel’ Bradford

87 bass unit with
Flexiprene rolf surround.

Cabinet of high density
man made timber for
reduced-panel resonance.
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REQUIEM FOR A SHOW

IF we had a flag, it would now be at half mast. For the radio and television industry has
stood by and doomed to oblivion the 1965 Radio Show, a venture that was hardly
allowed to get off the ground.

Since the 1920’s the Radio Show has flourished until in recent years it began to
flounder, and both public attendance and stand bookings began to decline. No single
factor can be pinpointed for the reasons are several, complex and partly intangible.

However, the snowball effect of company mergers progressively reduced the number
of potential exhibitors. The increasing cost of buying stand space and of fitting and
manning exhibits, also took its toll, and then the broadcasting authorities made less
spectacular provision for entertaining the public.

But the death knell for the old-type Radio Show clearly rang out when major exhibi-
tors began staging their own independent trade-only splinter shows. Now this year
with most of the big boys opting out, the 1965 Show had little chance.

Whatever the success of these private ventures, however, we do not think they are in
the industry’s long-term interest. The public may often prove tiresome and exhausting
at exhibitions but these are the people who buy the products and keep the manufac-
turers in business. .

Other major industries manufacturing highly competitive consumer goods continue
to run successful exhibitions catering for trade and public. The radio industry is the odd
man out—and surely it cannot afford to be so insular. Let it have the foresight to
organise something worthwhile for 1966.

The Radio Show is dead! Long live the Radio Show!
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Can Anyone Help

PLEASE can anyone help me?

I need a small internal switch for

a wireless set issued by R.A.P.

Ltd., London, 7634. Apart from

this component the set appears

to be in good condition. R.A.P.

appear to have discontinued this

model.

W. M. Stanley.

17 Denton Road,

Wokingham,

Berkshire.

C.W. Standards

As an ex-W.T. operator of 20
years’ standing | find after
months of listening on the
amateur bands that the standard
of British operators (c.w.) is fast
deteriorating  compared  with
other countries. Many of them
seem barely able to work at 10
w.p.m.

At a recent R.AE. examina-
tion centre 1 met a few of the
old ex-Service operators who are
all eager to do a spot of
operating. These men are excel-
lent operators and quite good
mechanics, capable of building

their own transmitting and
receiving equipment. But these
men failed the R.A.E. simply

because they were unable to
memorise a few formulae.
Several lads of about 16, how-
ever, passed the test, yet they
had not a clue how to operate.
Consequently they turn to phone
working—too scared to work

c.w.
If this state of affairs continues
there will be very few British
operators working on cw. in a
few years’ time.
F. Taylor. :
Plymouth,
Devon.

Octal Valves Again!

I pisaGreR with R. A. Packer’s
comments on 1.0. valves (May
issue). Manufacturers are all for
miniaturisation, as we all know,
but need constructors follow
blindly along the same path?

While 1.0. valves are obtain-
able ] consider that the saving
in odd shillings far outweighs
the sacrifice of that inch or so of
not so valuable space.

J. Hoet.
Canvey Island,
Essex.

NEWS AND..

404 LOUDSPEAKERS IN WEMBLEY P.A. SYSTEM

The largest public address system in Britain is that of the Wembley
Stadium where no less than 404 loudspeakers are installed. Sixty of
these are mounted on baffie boards and the remainder in 86 column
enclosures.

The p.a. system was recently installed by Rediffusion technicians in
time for the F.A. Cup Final in May, but only after they had solved the
formidable problem of the Stadium’s acoustics which, when it is empty
are very different from when it is packed to capacity.

NEW COMPUTER FOR THE MIDLANDS

Businessmen in and around Birmingham requiring computer services
can now make use of a new Honeywell 200 machine recently installed
by Midlands Computing Centre Ltd.

The new British-made computer is expected to find ready acceptance
by Midland-based firms too small to buy their own computer, yet
large enough to warrant the analysis of production, sales and costs
which modern equipment can provide.

LOW-COST PORTABLE MADE IN BRITAIN
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This portable receiver is British made and inexpensive. In fact
according to the makers, Philips Electrical Limited, it is the
lowest-priced British-made portable radio ever.

Known as the “Popmaster”, it has been introduced to combat
the ever-growing imports of Hong Kong-manufactured portables
into the UK and will sell at £7 19s. 6d.

Each set carries a six months guarantee covering spares and
labour and also a world-wide service guarantee valid for any
service department of Philips companies throughout the world.

The “Popmaster” covers long and medium wavebands and
measures just over 51in. x 3tin. x I{in. The é-transistor circuit
is powered by four U7 batteries housed in a sealed compartment
in the base of the cabinet. Also contained in the base is a fitted
earpiece attachment.
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L.COMMENT

OXFORD MOBILE RALLY

On July 11th the Oxford and District Radio Society will hold its tenth
anniversary mobile rally. The organisation of this event has been in
conjunction with the RSGB.

Talk-in stations on 160m, 80m, 4m and 2m will be operating at the
venue in the grounds of the College of Technology, Headington, Oxford.
Attractions planned for the day include morris dancing, films, demon-
strations, competitions, etc.

TRANSCEIVERS FOR NEW POLICE SQUAD

Radio communications is playing a
big part in London’s new [00-strong
police patrol group, which began
operations recently. The group has
been formed to counteract sudden
outbreaks of crime by saturating
trouble spots with uniformed police.

Contact between the group's
vehicles and Scotland Yard and the
P.C.s on foot, is by v.h.f. radio’
each constable in the group carrying
a light-weight transceiver.

There are just two women
P.C.s in the group; one of them is
seen here using one of the fully-
portable transceivers.

THE '65 SHOW CANCELLED

The '65 Show—this year's planned successor to the National
Televison and Radio Show—is off due to lack of support.

The organisers of the Show—Industrial and Trade Fairs Ltd.—
announced the complete cancellation of the venture after many
of the largest companies in the British radio industry had
decided not to take part. The commercial TV companies also
dropped out.

The exhibition was to have taken on a new appearance this
year, with all parts of the radio, television and home entertain-
ment industry represented. This year too, overseas participation
was expected for the first time.

GPO TO HAVE SEVEN COMPUTERS

The first of seven English-Electric LEO 326 computers ordered by the
GPO has been installed at Charles House, Kensington, London, where
it succeeds a LEO 3 machine which has been operating for mnearly
a year. The work of producing six million telephone bills a year,
calculating repayments of National Savings Certificates, preparing
experimental route schedules for mail vans and analysing stores and
equipment, which the old machine handled, will be carried on by the
LEO 326 at much faster speeds and still provide extra computer time
for further developments.

A second LEO 326 computer will be installed at Charles House later
this year and another two will go to the POs Savings Department at
Lytham St. Annes, Lancashire.-

When all seven are installed and operating, the GPO will be the
largest commercial computer use in Europe.

more News and Comment on

www.americanradiohistorv.com

Bottling Acid

SURELY Mr. Tan Gregory
(News and Comment, June,
1965) is a little antiquated in his
choice of containers for hydro-
fluoric acid. In this day and age
a polythene bottle would pro-
bably be cheaper and more
easily obtainable than one of
wax or gutta-percha and equally
effective.

1. M. Hutchings.
Rugby,
Warwickshire.

Correspondents

1 am 27 years of age and
studying radio and television
servicing with a correspondence
school.

I would like to correspond
with radio and tclevision service-
mien anywhere in the world.
Ernest Tchakanga.

P.O. Box 357,
Mufulira,
Zambia,
Cent. Africa.

1 wouLp like to correspond
with anyone in South Africa who
is interested in radio and motor-
yachts, I am 14 years old.

Ian Thornton.
13 Adshead Close,
Poundswick,
Manchester 23,
Lancs.

I am a regular subscriber to
Practical Wireless. In addition
to being interested in electronics
1 am a philatelist and would like
to correspond with people
England willing to exchange
Indian stamps and first-day-
covers for miniature electromg¢
components not available here.
G. H. D’Cruz.

Sugar Factory,
Shimoga,
South India.

The Solo Organ

I HAVE located a small error in
the transistor solo organ article
(April issue, page 1163). The
wire from top right-hand tuning
resistance tag showld go to the
lower arm of VR2 and not to the
middle aran;da;s shown.

G. W. H .
Poole,
Dorset.

page 330
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HIS is a receiver circuit using the minimum of

components, driving a hearing aid type ear-

picce. and having as its power supply a solar
cell. It requires no external aerial or earth. The
final circuit was developed from the somewhat
standard receiver circuit of Fig. 1, and it is
advisable to build this one up first to test recep-
tion conditions in your area. If you have already
experimented with one and two transistor
circuits of the regenerative and reflex types and
you know that vou arc in a good reception area
then the final version may be constructed imme-
diately. Otherwise build up the circuit of Fig. 1
eg. 1n a “bread-board” arrangement. This
circuit should easily, without external aerial or
earth, drive the earpiece on most m.w. stations—
the local Home (and possibly Light) should be
loud and continentals should be fair. If these
conditions are fulfilled then the final Mark 3
version is assured of some success. However, some
areas of the country, especially those in decep
valleys or below high cliffs, provide very low
signal levels (and even a standard six transistor

Angust, 1965

no single cell had been designed solely as a power
supply for an application like this, however it
appeared that most could provide sufficient current
in average light conditions, all of them appearing
to produce a voltage which remained constant at
about 0-5V. The type finally chosen was of large
(comparatively speaking) surface area: 0-75in. X
0-45in. (1-9cm. x 1-2em.), designed for both high
and low light levels—type MS2A and appears as
in Fig. 2.

The current provided by the cell depends on the
light intensity, from zero in darkness to about
20mA in bright sunlight on open circuit. Thus the
receiver had to be capable of operating from these
power conditions. The voltage supply for the
design of Fig. 1 was thus reduced to a single dry
cell, i.e. 1'5V, and RI1 was likewise reduced to
approx. 150kQ in order to keep the same current—
of the order of ImA—flowing in the transistor.
Suitable adjustment of TC1 and VR1 then resulted
in a fairly similar performance, at slightly reduced
volume, to that of the 9V circuit. At this stage the
solar cell was substituted for the dry cell, giving

GOVER
SUBJECT

SOLAR-
POWERED
POCKET

RECEIVER

by C. J. Waiton

superhet has difficulty in these areas) in which case
the circuit of Fig. 1 will receive little if anything
and the light powered circuit even less. Thus the
disappointment of building something doomed
from the start to failure is avoided (and the
expense of the solar cell is saved).

Trl can be any standard r.f. type for this cir-
cuit (in fact a number of accepted “low
frequency ” transistors will function here, e.g. odd
specimens of OC71, XB103, and even an occa-
sional ‘“‘rcd spot”—however the recommended
r.f. types are necessary for the final circuit) and
examples tested were: 0OC44, XA112, OC171,
AF114. Slight variation of R1 may be necessary
but the results of this reflexed-regenerative should
be good. The coil may nced a few turns adding
or removing 1o cover the entire m.w. depending on
the characteristics of the components used. 1t was
considered initially that this type of circuit, pro-
viding maximum gain at both r.f. and a.f. with
separate dctection by diodes, would be the most
efficient for a light powered receiver.

Then came the choice of a solar cell. Data was
obtained from Ferranti Ltd. (Gem Mill, Chadder-
ton, Oldham, Lancs.) and it became obvious that

Fig. I: The circuit of a simple one-transistor reflex

receiver which formed the basis of the final design. The

coil is wound on a 2in. length of %in. diameter ferrite rod
using 34s.w.g. d.c.c. wire.

www.americanradiohistorv.com
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the Mark 1 version of Fig. 3. At this stage it was
found that the alloy junction tvpe transistors were
not as effective as the alloy diffused types at these
low power levels, However the alloy diffused
types—OC171, AFl14. and a micro alloy type:
MAT 121. were all operating quite well. Volume
was down from the 13V circuit but in my area
(Sowerby Bridge near Halifux, in the West Riding
of Yorkshire) the Home and Light came through
quite well.

With the receiver not tuned to a station as the
cell was turned towards a window ot other light
source. a hissing could be heard in the earpiece
signifying that current was flowing in the circuit
(and in strong sunlight the hiss was louder than
with the 1-5V cell in circuit). Stations became
audible just before the hiss commenced. became
louder as more light was allowed to fall on the
cell, and finally regeneration in the form of
whistling was heard. Keeping the light intensity
constant and varying R1 the graph of Fig. 4
was obtained. No quantitative measurements were
possible. but it can be seen that for regeneration to
occur under fairly bright conditions. the optimum
value for R1 should be between 10k} and 150k
approx. A value of 47k} was therefore chosen.

Regeneration was. however. difficult to control.
occurring either at one end of the band or the

+ve

--ve

Metal
> strip
¢
g Metal
1.9 strip
1e2 cm. Acnve\as-a

~i

Fig. 3: The basic circuit of Fig. | with the solar cell
introduced to replace the power supply.

PRACTICAL WIRELESS 301

other and was vc’:ry critical. no matter what adjust-
ment was made to TC1 and VRI1 the circuit tended
to ~plop ™ in and out of oscillation. To try and
alier this unsatisfactory situation and as a further
experiment, it was decided to operate the circuit
as a regenerative detector, i.e. C2, D1, D2 were
removed. The results of this were interesting.
Output volume was reduced slightly but regenera-
tion was more easily controllable, far less feed-
back being required to achieve the same effect. In
fact the 30pF trimmer used for TC1 had a too
high value even at minimum capacitance (approx.
3pF). VRI1 and TC1 were thus removed and 2
length of insulated (plastic coated) wire was con-
nected to point X and another to point Y (see Fig.
3) and these were twisted together’ to act as a fine
trimmer. This is a very sensitive type of control,
the value changing at each twist by only a very
small amount.

Finally the effect of removing the r.f. choke (i.e.
allowing-the earpi€ce to act as its own choke) was
tried. Again there was a reduction in volume but
this time regeneration was much easier to control

Output (arbitrary units)

— Limit of audibiity

o ° I \ 1 \ I
SOk 100K 150K 200kQ 250k J

o0 Rt —=

M
Fig. 4: This graph illustrates the level of sound output
with various values of R, the light intensity kept constant.

and éxtended more evenly over the entire band
with medium light intensity, tailing off at the low
frequency end as the light was reduced. This was
the final Mark 3 version shown in Fig. 5. Note
that it only uses 8 components altogether. Omit-
ting R1 resulted in very weak reception of the
Home Service and nothing else.

Details of Components Used in Final Receiver

Transistors tested included OC171, AF114 (this
was the actual transistor used when built into a
case) and. MATI2I. VCl1, miniature solid
dialectric 300pF tuner.

A small, clear plastic case available from dealers
(or from T.S.L., Hudson House, 63 Goldhawk
Road. W.12) at 1s., size 2-2in. x 1-4in. x 0-9in. The
2in. length of ferrite rod used as aerial would just
fit into the case.

The earpiece used in all the versions is an
Ardente ER550. Any good quality magnetic (not
crystal) earpiece would be suitable provided its
impedance is > 1kQ. The chassis is a small piece
of perforated eyelet board (cut from a 44in. x 24in.
piece) which is available, including eyelets, from

wWwWw.americanradiohistorv.com
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CBPaCItOF‘

The final circuit of the
receiver.

Fig. 5:

Right: The finished receiver mounted
in its plastic case.

Home Radio (Mitcham), Ltd,,
187 London Road, Mitcham,
Surrey.  The ferrite rod is
wound with 32s.w.g. enamelled
or silkk covered wire. Other
details are given in Fig. 6.

PRACTICAL

WIRELESS August, 1955

as well as Athlone (Eire) and the northern Caro-
line. At night some form of artificial light must be
used. Any operated from the mains are found to
produce an annoying buzz of * mains hum ™ either
at one end of the band or at various points along
it as the cell is moved to and from the light source.
An ordinary torch is much better. whilst a
fluorescent light is useless, producing a continuous
buzz. [t was found that the set will operate. if
held close enough, from a cigarette lighter or even
a match. Note that as with all ferrite rod aerials
the set is very directional and sometimes a

—continued on page 338

The layout of the finished
receiver is given in Fig. 6. The
cell was stuck with Sellotape to .
the inside of the case (loss of
light through absorption in the
plastic is negligible) and its leads
sleeved, If an opaque or
coloured case is used the cell
obviously will have to be stuck
on the outside. Feedback was
set for dull daylight and if the
light intensity should become too
bigh,” ie. a lot of whistling
occurring, then the set must be
turned away from the light to
reduce current rather than
changing the feedback.

Fig. b: These two views of the com-
pleted receiver show clearly the con-
struction and wiring.

Ll—-——BOturns__,i urn So!ar cell
T ﬁ
” .m"mmmn AN

Twlsted wire
) capacitor

Further Details of Operation

The circuit does cover the
entire m.w. band but obviously
Yocal oconditions will determine
exactly what the performance
will be. In Leeds the Home,

ABCDEFGH

Light and Third are all at reason-
able volume and in the evening
the heterodyning whistles of most
of the Continentals are heard.
Careful tuning in quiet sur-
roundings has  brought in

PllllllllllllWﬂl
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&)
Ferrite rod aerlal’

)
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) To &
‘earpiece

Luxembourg, A.F.N. and Berlin
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TAPE TERMINOLOGY

TAPE
PART ONE

OWADAYS every branch of art and science
N carries around with it an enveloping cloak

of jargon. Although this may be understood
by the coterie of enthusiasts many of the terms
are’ quite incomprehensible to the outsider.

Not least among the “ specialist fields” is the
art (or science, if you insist) of tape recording.
Most readers of this magazine are quite aware of
the general idea of tape recording and can
interpret most of the terms in everyday use. But

now and again the need arises for a more precise.

definition.

We want to know what a “drop-out” is and-

how it is caused, not merely be told it exists.
More Iimportant, when weighing up a possible
bargain we want to know just what those
impressive specifications mean.

The following notes are compiled, more or less
alphabetically, to clear up a few of these vague
definitions. This is not a complete glossary of
tape terms—which would insult the average
readers’ intelligence—but an illustrated description
of some of the special aspects of tape recording.
Direction of

movement if
tape breaks

Guide

Tape

teeler |
pin Micro
switch

Torsion ®
spring
Deck plate

Tape guide (a)

by H. W. Hellyer

AUTOMATIC RECORDING LEVEL

The principle of automatic gain control for
radio and television is well known. In tape
recording there are special difficulties and special
circuits. A portion of the amplified signal is
sampled, amplified and fed back as bias to a
controlled stage whose gain varies with the applied
voltage.

The difficulty lies in the long time constant
needed with “audio frequency signals. The
sampling circuit must react quickly to a loud
sound, apply the bias and then retain a compara-
tive level of sounds for a reasonable period.

It is hoped to devote more space to a detailed
description of how this is done in a future numbe
of PRACTICAL WIRELESS. -

AUTOMATIC STOP

A method of halting the tape transport system
when (a) the tape breaks or (b) metal foil leader
tape, usually at the end of the reel, completes a
relay circuit.

The actual method of stopping
the spools varies from the simple
interrupter switch in the motor
supply to relay-operated solenoid
which disengages the head and
capstan pressure system, applies
the brakes and neutralises the
mechanism. Fig. 1 shows typical
systems.

AZIMUTH ADJUSTMENT

Setting of record, playback and
erase heads to bring the gap into
the right position at 90° to the
tape length.

Insufated
plate

Supply 00 o . o
Correct positioning is important
to allow tapes to be played on
different machines and to ensure
ol maximum gain and frequency
voits response. Incorrect azimuth
$—‘=Auto setting of the record/playback
stop head causes loss of high fre-
quencies (see Fig. 2).

(b) (¢)

Fig. 1(a): Micro-switch actuated (open-circuits motor supply) by feeler pin
if tape breaks; (b): auto-stop tape guide with separate electrode (alternative
may be split-insulated guide); (c): metal foil of tape leader short-circuits

contacts to activate relay.

Normal method of azimuth
adjustment is to replay a pre-
recorded signal of constant level
(see Test Tape) and adjust the
playback head for maximum

response.

77
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LALANCED INPUT AND OUTPUT

Method of connecting items of equipment by
transformer coupling with centre-tapped windings
which may be earthed.

Hum and noise are cancelled out to a greater
extent by this method and longer leads can thus
be used. Normally two-cored screened cable is
employed and matching is at low impedance.

BANDWIDTH

In hi-fi work this normally refers to the
frequency range covered by. the amplifying
equipment which is between two extremes that
occur where the output is 3dB below that of a
standard reference frequency. (Usual reference
for this purpose is lkc/s.)

Guide\ G ',

” Audio signal
" brought to

linear portions

of curve by
+IF bias

Fig. 2: Off-set guides (a) or head (b)
cause h.f. loss. j

WIRELESS August, 1965

Bias voltage depends upon the head and tape
characteristics and s usually adjustable by a
preset control for optimum conditions. Normal
adjustment is a little beyond that which produces
the maximum output, j.e. over the peak of the
curve (see Fig. 3b). -

CAPSTAN

Normal method of driving the tape to attain
constant speed is by pressing it against a revolving
spindle called the capstan. The capstan may be
mounted on a flywheel and driven by coupling
belts or intermediate wheels from the motor.

The flywheel tends to “iron out” minor speed
variations due to its inertia. On some single-motor
machines the capstan and flywheel are integra]
with the motor.

Method of keeping the tape in constant contact
with the capstan is by applying a spring-loaded
pressure roller or pinch wheel.

CASSETTE,

An enclosed spool of tape, usually adapted for
automatic loading, either in a complete magazine
or as a replacement for a single spool with a free
end of tape fed to the take-up spool.

* An endless cassette contains a long loop of tape
which is wound off the outside and back on the
inside of the spool for continuous playing.

C.C.LR.
See Standards.-

Remaining
signat /

Magnetisation

Fig. 3(a): Signal imposed on bias wave- T aay

form prevents distortion due to “‘kink’*
in magnetisation curve. Optimum bias /
setting (b) is at value which produces a i L
3d8 jrop in output beyond peak.

Where the two limit frequencies

Replay output (0B)

only are quoted the above stan-
dard is understood. (See also
Frequency Response.)

BIAS

The non-linear characteristics of the recording
medium are overcome by imposing the audio
signal on a high-frequency bias before applying
the combined waveform to the recording head (see
Fig. 3a).

The frequency of the bias should be as high as
possible, allowing for heating losses in the head
windings. Normally the bias frequency is about
four or five times that of the highest frequency to
be recorded; 45 to 70kc/s is the range used in
domestic tape recorders.

A bias frequency that is too low will cause
shriliness of reproduction of heavily modulated
signals.

> -
HF. bias (Volts)
Nbias l . q j
Qptimum bias
(a) (B)
CHANNEL

In stereo reproduction, one amplifier chain.

CHANNEL SEPARATION

The degree of interference between channels
must be reduced below 30dB for stereo systems,

A

Parallel track systems reguire more stringent
separation, greater than 50dB.
CROSSTALK

The above interference is known as crosstalk
and may be specified at certain frequencies. - It is
more noticeable at higher frequencies. Overall
separation at all frequencies for tape recording
systems should be better than 40dB.

wWwWw.americanradiohistorv.com
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CROSSTRACK

A method of mixing the output from one track
with the input to another by which a composite
signal can be built up without the need for
“ super-imposition . Modern tape recorders may
incorporate this under the specified terms
multiplay or sound-on-sound.

CUEING

Marking of particular places on the
visually or aurally. Special  controls
“inching " may be fitted to aid cueing.

Dictation machines may use a method of slow
wind when required to assist the finding of
particular places on the tape. (See also Tape
Position Indicator.)

DEFLUXING OR DEGAUSSING

Heads and ferrous metal parts such as supports
and guides tend to build up a residual magnetism
during use. This causes noisy reproduction when
it affects the modulated tape. Method of
removing this residual magnetism is to apply a
strong and varying field with a defluxer and
gradually remove this source so that the normal
< random ” disposition of magnetic “* domains ”in
the metallic parts is resumed.

"The construction of a defluxer is generally
based on a solenoid with a projecting pole, shaped
to be inserted in the tape path mechanism.
Regular defluxing should be carried out to reduce
background noise. A pronounced hiss is the usual
indication of head magnetisation.

Degaussing of the record/play head can be
effected by gradually removing the bias voltage.
One method 1s to switch to *“Record” and
interrupt the mains supply, allowing oscillations to
die away. Repeated several times this can keep a
recording head degaussed but will not demagnetise
other ferrous parts.

DISTORTION

The difference in waveform between input and
output of the amplifier as a whole. This is mainly
harmonic distortion and may be expressed as a
percentage at a specified frequency at full
modulation. (e.g. less than 59 at lkc/s, third
harmonic distortion at full modulation, may be
stated as =5%.)

The signal-to-noise figure may also be stated as
that obtained for a certain distortion factor (see
Signal-to-Noise).

DOUBLE GAP

Method of achieving more complete erasure by
applying the erase field at two successive places
along the tape path. Dimensions are such that the
delay from first to second gap is a few milli-
seconds.

DROP-OUT

Short-term loss of signal which may be caused
by discrepancies in tape coating’ or uneven
tracking of tape.

DUOPLAY

Name given to the system of feeding two
outputs from a tape recorder into a single channel
amplifying system.

tape,
for
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DYNAMIC RANGE

The separation, expressed in decibels. between
the smallest and the greatest signals the system can
handle with specified minimum distortion, The
limits are imposed by the loudest sounds received
at the input having to be recorded without over-
modulating, . while the quietest sounds are still
above the noise level and the balance between is
in proportion.

For a domestic machine the dynamic range may
be berween 40 and 60dB. In practical terms this
means that a lkc/s signal has a ratio of 10,000 or
1,000.000 to. 1.. Although the actual dynamic
range of a full orchestra may be as much as 70dB
the above range is adequate owing to the non-
linear relationship between loudness and sound
power.

DYNAMIC MICROPHONE
See Moving Coil Microphone.

DUBBING -

A term used, mainly in editing, to denote the
combining of two or more sound sources into a
single recording. Also, in ciné work, the adding
of a soundtrack to the film.

ECHO

A signal delay produced by feeding back a
replayed signal into the recording channel. The
time of delay is.determined by the physical
separation. of the heads and tape speed and may be
doubled on two-channel machines by using the
second channel as an intermediate stage.

An echo chamber can be either a device similar
to the above, to produce the echo effect, or an
acoustic method of achieving the same end. Note
that echo alone is not effective without reverbera-
tion for realistic simulation of original sounds.

EDITING

Altering of the signal by cutting and interposing
programme material. This can be done physically
(see Splicing) or by a form of dubbing, using two
machines with the first plaving back the original
programme, the second recording such parts as
are required to be used, and halted meanwhile, or
with interposed material recorded during the same
operation.

ELECTROSTATIC MICROPHONE OR LOUDSPEAKER

A device which depends on capacitor action for
its operation. Fig. 4a shows examples.

Basically a diaphragm is held between
perforated plates and charged by an external
voltage. Sound signals cause vibration and a
change in capacity in the former case and in the
latter case set up vibrations of the diaphragm to
produce the aural output.

The electrostatic loudspeaker is particularly
suited to high-frequency reproduction and is often
used as a ‘‘tweeter ”.

EQUALISATION

Compensation for the rising frequency response
of the tape system and for high-frequency loss
which occurs in the playback head. Circuits in
the playback amplifier ** shape ” the response to a
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www.americanradiohistory.com

5
"
<
2
®
a
|

spacers

!
¢ a cYMcwing

PRACTICAL WIRELESS

August, 1965

Table I. Equalisation Standards

Speeds (in./sec.)
IIS’ 7JI| 3-}; 1z

Diaphragm
‘J,laphragm setting screws CCIR 35 70 200
i : ,
Fixed | {old)
perforated '
electrodes - Perforated Time Constant NAB 50 | SO
inner ejectrode (miérd—secs.)
- DIN 35 70 | 140 | 280
| e ST CCIR | 45| 2.6 | 0-8
AC I 'aphragm ' ()
signaj | \3 '«\E ’ Turnover
- Outes _&} 2 ] Frequency NAB | 3-2 | 3.2
electrode M ; g (kefs)
————————“““——*T-mmi ST DIN | 451 261 131068
40 ~oT
(a) (b) S, Playback curve
35+ ‘,~
Fig. 4(a): Capacitor loudspeaker and | - R SN
microphone principle; (b): section of \ Se.
capacitor microphone capsule. & Curve at
i QD a5 higher
: speed
3 201
recognised standard. For a fuller 3 | '
explanation see Srandards’ and 8 1 AT CYRS i
Pre-emp has” s \
Equalisation is necessary to 1
enable interchange of tapes and st !
tape recorders. It is defined by ‘the
time constant of the attenuating o = == — SR G050

section of the circuit. Examples,
depending on the speed of the
replayed tape are given in Table 1,
which also shows the * turnover
frequency ”,

Equalisation standards were revised a year ago
and it will be noted that there are three distinct
sets of standards. the CCIR, DIN and NARTB.
Thp previous standard. generally accepted, for
3%in./sec. tape speed was 200 microseconds. now
revised to the DIN standard of 140 microseconds.
with a turnover frequency at the point where the
reactance of the capacitative arm of the attenuator
equals the resistance of 1'3kc/s and a low-
frequency roll-off of 3.180 microseconds (at 30c/s).

Fig. 5 shows typical equalisation curves. Low-
frequency  roll-off is  generally recognised
nowadays as machines in the domestic class rarely
reprodyce frequencies below this point.

Replaying tapes recorded to. one standard on a
machine equalised to another will require some
modification to the amplifier response to achieve a
“level ” output. Thus American tapes, recorded
to NARTB standards, replayed on European
machines, equalised to CCIR standards, will tend
to sound over-brilliant and with some bass
accentuation,

Conversely CCIR recorded tapes replayed on
machines with NARTB standards, having bass and
treble cut to compensate for the recording pre-
emphasis, will tend to sound weak in both treble
and bass. -

Frequency {(c/s)

Fig. 5: Recording and playback curves, showing effect of h.f. ioss in record-
ing which must be compensated by a boost during playback. At higher speed
the loss is less. 6dB octave curve is ideal response.

ERASE

One virtue of the tape recording medium is the
possibility of *cleaning off ™ a tape for re-use.
This is termed “erasure™ and consists of
destroying the pattern of magnetism on the tape
and reverting 10 the normal random disposition of
magnetic domains. )

Erasure is effected by the application of a
strong and varying field as the tape passes a point
prior to the recording head.

The method of applying erasure may be by
passing the tape across a permanent magnet. or
magnets, or by applying the field from the gap of
a d.c. or a.c. energised head. The last-mentioned
is preferable, as d.c. or permanent magnet erasure
tends to build up a unidirectional magnetism,
resulting in a hiss. '

The waveform should be syvmmetrical, and is
often derived from the common oscillator used to
provide the bias waveform.

Bulk erasure is a- method of removing the
modulation from a tape in one action by insert-
ing the complete spool in a strong field. = Special
apparatus for this purpose has been developed
and is widely used. The applied a.c. field is made
to .diminish regularly, to prevent residual
magnetism leaving a high background level.

PART TWO NEXT MONTH
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3 BAND
TRANSMITTER

by G30GR

HE 6146 will take an input of up to 60W and

the transmitter described here covers the
80, 40 and 20m bands. The building cost is not
very great and can be further reduced by
simplifications described later if required.
The transmitter itself is crystal controlled
but it can readily be used with a v.f.o.
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Fig. I. The transmitter circuit complete except for the power supply.
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Fig. 1 shows the transmitter circuit. A 6CHS6 is
used as an oscillator (V1) which gives high
harmonic output when wanted. so that 35Mc/s

crystals may be used for the 80. 40 and 20m
bands. Some 160m band crystals are also satisfac-
tory, especially for 80m.

L1 is the oscillator anode coil switched to cover
the 80. 40 and 20m bands and tuned by the 100pF
variable capacitor VC1. which also allows grid
drive to be adjusted to obtain suitable grid
current. It was found that more than sufficient
grid current was available on all bands, so this
capacitor is normally tuned somewhat off the
resonant point. This has no effect on oscillator

frequency.,
The 6146 (V2) runs with about 2mA to 2:5SmA
grid current, providing about 40-S0V bias

developed across the 22k} grid resistor R4. This
valve has three cathode and beam plate pins each
grounded for r.f. by a 2000pF capacitor to chassis
(C10-12).  For c.w. operation the key plug is
inserted in closed-circuit jack J1. the cathodes of
both stages being keyed. For ‘phone transmission
the plug is withdrawn or the key shorted.

L2 is the pi tank coil for three-band coverage
and this can work directly into many aerials. L5
is an anti-parasitic choke. Anode current is
checked with the anode meter M2. For a 600V
h.t. supply the anode current of the 6146 is listed
as 112mA, providing an input of 67W. It js,
however, probably as well to restrict the anode
current to 100mA. This would give an input of
60W at 600V or 50W at 500V and so on. Good
results have been obtained with a 275V h.t. supply
or input of 27-5W.

In order to avoid the necessity of -providing a
large modulator. screen grid modulation is used.
A single 6BW6 (V4 in the circuit diagram) will
easily supply enough audio power for this type of
modulation, excess being dissipated in the 4-7k)
resistor R1S5, .

When using ’phone it is necessary to reduce the
power amplifier (6146) input to about one-half
that which can be run on c.w. This is a general
rule with screen grid modulated systems.  The
transmitter thus has an input of up to about 30W
on ‘phone for average work and 60W on cw.,
which is adequate for much DX working.

The modulator section is very straightforward
and has enough gain for a crystal microphone of
reasonable output. Component values have been
chosen to give some treble and bass cut.

Full control switching is furnished by a four-
pole, five-way switch SI. the positions of which
are shown in Fig. 1. Each “standby ” position
switches off all circuits but leaves the heaters
runnieig, These positions are used while receiving.
The second standby position is merely to allow
the operator to switch from C.W. to Standby

without passing through the 'phone and net
positions.

With the switch at “ net” h.t. is applied to the
oscillator only, allowing tuning up for grid

current and netting the receiver on the transmitter
frequency. (With a v.f.o. this allows the v.f.o. 1o
be tuned to the receiver frequency also.)

With the switch set for *“’phone ” the modulator
s brought into use and ht. applied to the p.a.
anode. Choke modulation of the screen grid is by

1

August, 1965

the 6BW6. with the d.c. potential derived from the
modulator high-tension supply. )

When the switch is in the *c.w.” position the
V2 screen grid is supplied from the high-voltage
supply through a dropping resistor chosen to allow
full input.  This resistor can usually be 27kQ but
is selected as described later.

Metering

As grid and anode currents are very important
in setting up. two meters are included. A single
meter with grid/anode switching is sometimes
emploved but the use of separate meters avoids
the need for repeated switching from grid to anode
circuits and avoids errors such as looking for
anode current while the single meter is switched to
read grid current.

Two “surplus ™ meters were used and suitable
thermo-couple meters can be purchased at very
low cost.  When the thermo-couple is -removed
these instruments usually have a full-scale reading
of about 2mA to SmA. They are thus readily
shunted to allow suitable scales to be drawn. The
latter can be on thin card cemented to the old dial.

For grid current a SmA meter is suitable. . The
one used was 2mA full scale. shunted for 4mA
full scale. For anode a 100mA, 1S0mA or 200mA
instrument is suitable or a smaller meter shunted
to 150mA or 200mA full scale. :

L1..- 59 turns 26swg,. enamelled

t 35 turns
——

Fig. 2: Winding details of the oscillator anode coil, LI.

Oscillator Stage VI

The oscillator anode coil L1 is shown in Fig. 2
and is wound with 26s.w.g. enamelled wire on a
paxolin or similar former 1lin. in diameter and
24in. long. A space of about in. is left between
each section. All turns are in the same direction.

Ends A and D are anchored by passing them
through holes. Taps B and C are made by baring
and twisting the wire and soldering the loop.
Switching is so arranged that ten turns are in
circuit for 20m. 24 turns for 40m and the whole
59 turns for 80m. .
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Offer the Finest Yalue to

RADIO We consider our construction parcels to be the finest value on the home construcs

tor market. If on receipt you feel not competent to build the set, you may return
it as received within 7 days when the sum paid will be refunded less postage.

THE “SKYROVER” RANGE B T —— v | The “REALISTIC” Seven

% 7-transistor Superhet. % 350 milliwatt

ASKYS

GENERAL SPECIFICATION output into 4in. hieh flux speaker.
) % All components mounted on a single
7 transistor plus 2 diode superhet, 6 waveband portable printed circuit R
receiver, Operating trom four 1.5 v. torch batteries. board % Full med- 3% -

The SKYROVER and SKYROVER DE LUXE cover the
fuil Medium Waveband and Short Waveband 31-9¢4 M
and also 4 separate switched band-spread ranges, 13M.
16M, 19M and 25M, with Band Spread Tuning jor accu-
rate Station Selection. The coil pack and tuning heart
15 completely factory assembled. wired and tested.

cabinet with carry- Zusshessree
ing handle, size fmommmmoorey
I% 10 Shin Blue) e
Grey or all Grey.%‘

e -,

ium and longwave . 5
cover. % Plastlc-%
Bt

The remaining assembly can be completed in under * Socket for car Dl

three hours from our easy to follow stage by stage aerial. % 1F.s, . 5 RS

instructions, frequently 470 Kc/s. ’””"“’“ﬂa—«mw.“_* A
%  Ferrite rod o

 simple adaitional crcnre | NEW—The SKYROVER Mk |11 internal aerial. ~ Operates from PO or
provides coverage of the Now supplied with redesigned cabinet, edgewise | %)) ('ollls and LF.'s ete. fully w%u}xdpgead{-

1100/1950M. band (including | copgrols, bluck and chrome plastic cabinet. o : - . R
Ao | S D B S o b sty s Do
tailed contruction data. Can now be built for £8.19.6 rost 5/-. };g;‘t";xs"“il‘ for £50I9.6

st Torms: - del o q 2 b
Only 10/- extra Froe Hl: ll-"rliln:.ﬁg{l.g: D. and 11 months at 18/8. Total| , b pote w9 Data and Instructions
This conversion is suitable ° separately 2/6. Retunded il you purchase

for both models that have | The SKYROVER DE LUXE the parcel. All parts sold separately.
gizend JibeenficonstanGtad: To. Control Circuit is incorporated with separate ~Y . -
no ot ' separate | REALISTIC Seven DE LUXE

Control. In a wood cabinet, size 113 x 6} x 3i . .
Data for Receiver 2/6 extra. Wwith a washable material with plastic trim and carrytng With the same specification as standard

Refunded if you purchase the handle, Car aerlal socket fitted. - model-—PLUS a superior wood cabinet
parcel, Four U2 batteries 3/4 Can m/m- be builtfor £10) 19.6 ll.I;.‘Il«'rnllr:25/‘-‘2lglp- 10111 co?temp?rary styling with full vision
extra. All Components Avuilable Post5/-. . s anc mths a - rcular dial.
Separately. Total H.P.P.£12.5.0. onLy £1 ExTRA
We are pleased to announce the opening of our premises at PHE MICROS$ S
42 TOTTENHAM COURT ROAD, LONDON, W.|.§ |l contained pocket radlo,  size only
This branck will be devoted eccluxively to quality High Fidelity equipment— Tape Recordors, Record Completé with earphone and detailed
Reproducers, Radios, Tuners, ete. Custom built installations will provide balanced comparisons of the construction data. Can be built for only
bt in Hi-Fi {n ideal 2urroundings. Open all day Thursday, early closing Saturday. Tel. LAN )

59/6 Mercury cell 1/11 extra.
parts sold separately.

LAIMIANE

e - -

ELIZABETHAN Type LZ 507 STEREO TAPE RECORDER

High quality 4-track Stereophonle Tape Rec
4-track recording, mono or sterea, 4 or 2T

; . ; 2-trans
der with unigue “selid state’ transistor vircuit. Briet spec. | 13 ' 1gin. Micro alloy transistors on
replay : 3 specds—T3, 38, 11 i.p.s. faxt forsard and rewiud; printed clrcuit

b tape ~top! antput 2 watts per channel to two 7in. < 4 iu. speakers i detachable enclosures: frequency | CANTRE BUILT FOR 49/6

istor pocket radlo. Size only 2§ x

response §0/14,000 c.p.s. at 74 i.p.x. Tape position judicatur: 2 Vu record level meters; voluwe and tone
controls for each chanuel; input for 2 mikes and 2 radiv/pick-ups, Takes Tin. spocls. For 200/250 v. waind | 'HE NEW X20 AMPLIFIER

use. Overall size 22 2 15 2 74u. Brand pew and guaranteed. List Price 49 Gns. 20 watts P.W.M. amplifier and preampli«
] fnel. 2 erystal mies,, tape and spool, her built on single printed circuit size
LASKY’S PRICGE 33 Gns. Carriage & Packing 15/- extra. 81 x 3in.—welght only 4} ozs, built! Imp.

ldmlg fc}:]r 20 watts out. Qutput imp,
an ohmas.
PRICYE £7.1 9.6 Post Free

TEST METER ADAPTOR U.H.F. TUNERS

Type P.E. 220, Transistorised device which enables any 50 3 . D 0 . .
microamp A" Multmoeter to be used in place of a valve 0..‘1‘_\ e “‘;“l'lf‘m.f' ;‘““‘"';\!* i “;"'4 QR’“\U\ BUILT AND
7 . 8 e an i o e of » PORG atnl POXR valyes « + 10,0

volt meter. On the 1V, range an impedance of 1 megabm ith h alb 3 pot or vol.. bass and treble, 7/8 the 3

it offered which inereases on the 1000 V. range to loo | fegret no circuit or data is avail-

megohme., 7 ranges imediate connection to Avo § but | able. Kuobs meluded but not

switable for use with any other 50 Mictvamp meter. size | shown.

6x 6 xdin. New and boxed. List Price 7 Guos. LASKY’S PRICE 78/6. Fost 2 A.

LASKY'S PRICE 38/8, past 2/5. Net o1 batteries 715 extra. l 10 watt power amplitler fitted with
= integrated pre-amplifier. Requires only

COMMUNICATION RECEIVER KIT_MODEL KT 320 |im; lorsn ouwit of 10 watis. Only

supplied in sub-asemblies for ease huilding, Covers range from 540 Ke < (o 50 Mc /s, Ham Bawd s provided | KIT PRICE £5.19.6 PostFree
with a scale for direct reading and ean also be band spread. Facilities: A.N. AV e and MALCLQ Multiplier AVAILABLEREADYBUILT TESTED
alsy serves as B.F.O. H.F. stuge and two LF, stages ensure high sensitivity and selectivity. Valve line up ‘-\\’D U \‘i -\\'lli:TIH) £6.19.6 ‘PO;EFl'ée
BB A6, 2 BE V6, 1x6Q0 and HY R 2 Aerial Rockets, Btandby position fur use with a transmitter 2!;30t or Volume. Bass 'and Tfei)le 78 Lhé
R eter Atted, 50v. A.C. mains. Steel cabinet, grev erackle timsh, Size 15 8 %« J0in. Dial 12 x 40, Beu;a Mains power p;i('k i requlx'-ed 54/-.
All parts pew and fally guaranteed. Complete with mit cobstruetion data an<l operating manual, = = : h

LASKY’S PRICE 25 GNS. Ccarriage and Packiog FREE. RECORD PO
l NTE R NATIONA L TAPE Famons Amerijcan Brand—Fully Gnaranteed PLAY E RS

45 r.p.m, 6 volt

extra, mains power pack, If required
£4.19.6.

THE X10 AMPLIFIER

Mensage tape, 160it. ... 3 6 | 5lin. Long play, 1,200ft., Acetats base.. [ E
Mes-age tape. 22501 211 | 8iin standard play. 8507t.. PYC base | ¢ | Batt. operated. .
Me-sage tape, SUMU .. ... 778 | B&iin. Triple play, 2,3006t., Mylar base L AN o A ...l
. Triple play 6001t Mylar base 15 0 7in. Standard play, 1 0 M q

4l Tripte play. 000ft.. Mylar base ... 17 6 | 7in. Standard play. 8| crystal cartridge, e il il &2 0y

5in. Double pl 2001t., Mvlar base 0 Tin. Long play, 1,500 ] erfect, -

Sin. Long play, 9007 0 | 7Tin Double play, 2,400 o | ereet s adel 49/6 Post 2/6

nin. Standard play, 600ft,, PVC hase . 8 6 7in.  Long play, 1,00, A 0 aloto d

5in. Triple play, 1,800ft,, Mylar base .., . 35 0 7in. Triple play, 8.5001t,, ¥ 58 8 | 2-speed model for 33 and 59 6 Post

5%in. Double play, 1,800ft. Mytar buse .. 22 8 P. & P. 1/- extra pet reel; 4 rerls and over Post Nree. | 45 r.p.m. (as illustrated) / 216
207 ELGWARE ROAD, LONDON, W.2 33 TOTTENHAM COURT ROAD, W.I 152/3 FLEET STREET, LONDON, E.C.4

Near Praed St. PADDINGTON 3271/2 Nearest Stn., Goodge St. MUSEUM 2605 Telephone: Fleet Street 2833

BOTH OPEN ALL DAY SAT. Early closing Thurs., Mail Orders to Dept. X.W., 207 Edgware Rd, W.2.1Open all day Thursday. Early closing Sat.

LASKY'S FOR D.LY. CONSTRUCTION BARGAINS
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YOU NEED RADIONIC

YOU ARE A BEGINNER
YOU WISH TO EXPERIMENT
YOU TEACH RADIO OR ELECTRONICS

Unique and briliiantly simple. Hundreds of cduea.
tional establishments—Universities, Technical Col.
leges, Schools, the Armed Forces—are already using
Radionic for electronic instruction. Enthusiastic
owners range from 9 to 82 years of age.

Selected by the Council of Industrial Design for all
British Design Centres. Featured in Sound ana
Television broadcasts.

The system is beautifully engineered from top quality

British components, No soldering. No mains. No prior
knowledge needed. Simply arrange components on per-

August, 1965

: c RADIO & ELECTRONIC
RADIONI CONSTRUCTION SYSTEM

forated transparent panel, position brass connecting strip
undernesth, with 6BA nuts and circult works with full
efficlency. You can then dismantle and build another cir-
cuit. Your results are guaranteed by our Technical Depart-
ment and News Letter Service. All parts avallable
separately for conversion or expansion of sets.

No.1Set £518.8. 14 Circuits (Earphone)

No. 2 Set 56.18.8. 20 Circuits (Earphone)

No. 8Set £10.19.6. 22 :.:ll'(;l)llls (7 X {in. Loudspeaker
outpu

No. 4 Set £14.18.6. 26 (lin'ul!s (nclude € Trausistor
and refleX superhets)

Prices (Post Free)

Full details from:

RADIONIC PRODUCTS LIMITED
STEPHENSON WAY, THREE BRIDGES
CRAWLEY, SUSSEX
Tel.: CRAWLEY 28700 Trade Enquiries Invited Theoretical Circuit

Our new ‘E' Series of basic eiectronic clrouits fs also available separately

WEYRAD

TRANSISTOR COILS

Transistors Superhets:—

P50/1AC Oscillator Coil for 176 pF tuning ... 5/4 ea.
P50/2CC Ist & 2nd I.F. Transformers 517 ea.
P50/3CC 3rd I.F. Transformers . .. 6/- ea.

All mounted in individual cans :—},in-.“diam.”)'( %in..high.
RA2W Ferrite Rod Aerial 208 pF Tuning ... veo 1216 ea.
LFDT4 Driver Transformers ... 9/6 ea.

OPTIA Output Transformers w. 1076 ea.
PCAI Printed Circuit Panel ... 9'6 ea.
Constructor’s Booklet 2/- ea.

VALVE RECEIVER COILS

such a layout.
H Coils 3/9 each.

The P50 series remain the most popular and widely used components for Medium and Long-wave

Our individual “H'" type iron-cored coils are without equa! for the construction of a wide range oi
receivers. For the simplest T.R.F. sets covering one or more wave-bands the Aerial and H.F. Transformer
coils are ideal. The standard superhet circuit using the ever-popular triode-hexode frequency change
layout would employ the Aerial and Oscillator coils and the coverage can be selected from 7 different
bands ranging from 12.5 to 2,000 metres. For a really high-performance receiver an R.F. stage can be
added by using the Aerial, H.F. Transformer and Oscillator Coils and a circuit is provided illustrating

PLEASE NOTE OUR CHANGE OF NAME
WEYRAD (ELECTRONICS) LIMITED

REGENT FACTORY, SCHOOL STREET,

WEYMOUTH, DORSET
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Fig. 3: Winding details of L2, the p.a. tank coil, and
dimensions of a bracket to mount it in association with $3.

WIRELESS inm

The maximum effective capacitance across the
coil is SOpF and tuning should be correct with the
100pF capacitor nearly open for 20m and 40m and
about one-half closed for 80m. If 3:5Mc/s and
7Mc/s crystals are used it is not possible to tune
this circuit to unwanted harmonics. L3 is a 2-5mH
60mA r.f. choke.

P.A. Tank Coil L2

This is wound on an insulated tube 34in. long
and 1%in. diameter as shown in Fig. 3. Beginning
about #in. from one end, the 18 s.w.g. wire is
anchored in hole A and ten turns are wound at
eight turns per inch. The wire is secured at B.
A further ten turns are then wound and a small
loop made at C. After 14 more turns the wire is
fixed at D.

The aluminium bracket shown in Fig. 3 holds
the coil to the switch. It is cut and bent as shown
and fitted to the coil with 6BA bolts, S3 already
being in the central hole. Stout connections are
then soldered to S3. They are as short as possible.
S3 has two three-way sets of contacts and they are
used in parallel.

The completed tank coil assembly can be
attached to the panel by the securing nut of S3
and short connections taken from A to VCI1 and
D to VC3.

B6CHE

Grid meter

1 [ f [
[ | L ! Anchor tag |
1% I|
124 | |
(3417, ? v3 | |
— Bl EEGHE Sp [
) I| /
1" 1 =
e 24 Chassis

10x7x 2% deep

Aerial socket

o

i
- =t
+ _— F

Anode meter

% %=
Lt 0
Note: Tags marked MC are et 53 I ves
*earthing” connections to PA. Anode Bahdsviteh penal
chassis : tuning Loading

Fig. 4: Above chassis layout where most of the larger components are mounted.
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Above Chassis

The chassis measures about 10 x 7 x 2%in. and
the luyout is shown in Fig. 4. The crystal holder
can be for 4in. or #in. spacing crystals or both.
Valveholders can be Jocated from the dimensions
.given.

VC2 must have wide spacing to avoid sparking
over; a spacing of 0-05in. between plates is more
than adequate for 600V. For 40 and 20m 100pF
will suffice but 150pF is required for 80m and
200pF would be better.

VC3 is a receiver type capacitor and should
have a total of at least 1,000pF (two-gang 500pF
with sections in parallel). For low impedance
aerials on 80m 1,500pF is better (three-gang
capacitor) but 1,000pF is easily sufficient for the
20 and 40m bands.

Both capacitors are bolted to the chassis and
short earth returns provided for their rotor
contacts. A small plate carrying a coaxial socket
is bolted to the frame of VC3 and allows a coaxial
feeder from an aerial to be plugged in. The
socket outer sleeve is common to the chassis. This
socket is not placed on the rear of the chassis as
complete segregation of the p.a. anode and aerial
circuit from other wiring would then be difficult.

The front panel measures 104 x 74in. It can be
of hardboard or aluminium. Holes are required
for the meters, capacitors and S3. S1, S2 and VC1

To 6.3V

WIRELESS August, 1965

hold the panel to the chassis. 1.4 and C15 are
wired together and to VC2 (Fig. 4). The assembled
tank coil unit can then be fixed by S3 and a short
lead taken from A on the coil to VC?2 fixed plates.
D on the coil is connected to the fixed plates of
VC3. L4 is a 25mH rf. choke rated at
150mA d.c.

The anti-parasitic choke L5 consists of five
turns of 20 s.w.g. wire with an outside diameter « £
#in. and a total length of {in. When the choke
is made RS is placed inside it and connected to
choke and anode cap with the shortest possible
feads. ‘

Twin twisted leads from the anode current meter
pass through a hole nearly under S3 to C9 and
the switch. The grid meter is connected from
chassis to C8 as in Fig. 4. The lead from L4 goes
through the chassis to C9, which is immediately
below.

83 control knob should have band positions
marked. [t is convenient to use 0-100 or similar
dials for p.a. anode tuning and aerial loading (VC2
and VC3) but contro]l knobs without dials are
also perfectly satisfactory. Screening cans should
be provided for the 12AT7 and 6CH6.

Underside of Chassis

Positions of components and leads are shown
in Fig. 5 and the trunsmitter may conveniently be

Tags marked MC are
earthing connections
10 chassis

Fig. 5: Complete underchassis wiring, except for the switch, Si.
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wired in stages. For r.f. circuts 18 or 20 s.w.g.
wire is used. Heater and h.t. wiring should run
against the chassis and be adequately insulated.
1t will be helpful to use sleeving or insulated wire
of several colours, especially to identify meter,
h.t. and switch circuits. .

6CHé6 Oscillator

Coil L1 is left until wiring is otherwise finished
here. C4 and C6 are disc ceramic capacitors. L3
and R3 are anchored to an insulated tag near the
crystal holder. Points MC are tags bolted to the
chassis in the usual way.

Connections to C7 and C3 should be as short as
possible. L1 is held with a bracket bolted about
lin. from the lower edge of the chassis and 23in.
from the panel. 5

The oscillator may be tested, if desired, by
applying 63V a.c. to the heaters and about 250V
d.c. to point X (sec Fig. 1). With valve and
crystal in, current should drop to about 20mA as

32
To HT1
Choke L&
and ping
of 6BW6 )
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Fig. 6: Connections to the four poles of the function
switch, S1.

oscillation commences. The carrier may be
detected with a receiver or a tuned wavemeter with
bulb indicator will glow if near L1, with S2 and
VC1 adjusted for each band.

Power Amplifier

C10, C11, C12 and CI13 are disc capacitors
connected with very short leads. R4 is clear of
the chassis and anchored at a tag providing the
grid meter negative connecting point. C8 is a disc
capacitor. The meter leads run against the
chassis and anode meter leads are clear of the grid
meter connections and pass through a separate
hole near the function switch S1.

When no plug is inserted in the key jack, L3
and the p.a. cathode circuit are returned to chassis
by closing of the jack contacts. Efficient grounding
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for r.f. by C10, CI1 and C12, as shown, is
necessary to avoid unwanted oscillation,

Double Triode

C17 and C19 should be mica or of equal quality
as any slight leakage will upset bias on the second
triode section (V3B) or on the 6BW6 (V4). C18
is displaced in Fig. § to show connections but lies
over R16.

The microphone has the usual screened lead
terminating in a coaxial plug. The inexpensive
type of general purpose crystal mike should be
satisfactory. It may be necessary to keep the
microphone and its lead reasonably clear of the
acrial.

6BW6 Qutput

The 6BW6 audio output stage or modulator V4
is very straightforward, For the anode choke L6
a speaker output transformer is most suitable. The
tvpe intended for a mains pentode, rated at 60mA
or more and probably with a ratio of about 40:1,
is ideal. The secondary is not used.

The optimum load of the 6BW6 is about 5k§2,
but the modulating impedance of the screen grid
is much higher and not uniform throughout the
audio cycle. As more power is available than
required a 47k resistor R15 is thus added to
supply a stable load. The 6BW6 anode connection
runs near the back of chassis and tag strip, clear
of r.f. circuits, as in Fig. 5.

The modulator may be tested, if required, by
temporarily connecting a loudspeaker to the
transformer secondary. R15 may be disconnected.
Speech should be clear and distinct. The micro-
phone must be well away from the loudspcaker to
avoid feedback howling.

Function Switch S|

This is four-pole, five-way, but no circuits have
to be completed at either extreme position. Two
two-pole, four-way wafers were actually used,
assembled on a cut-down spindle from an old
switch, and with a stop removed so that a second
*“ off * position was obtained.

Fig. 6 shows the wiring for a new switch,
consisting of two wafers, each having two-poles
with five-ways. Lengths of coloured flex or other
insulated wire can be soldered on before mounting
the switch in the chassis.

Switching can be checked without supplies and
valves. High tension should reach the 6CH6
anode (pin 7) in all but *“ standby " positions. With
the switch at “’phone” h.t.+1 should be
connected to pin 8 of the 6BW6 holder and
through R17 to pin 3 of the 6146 holder. H.T.+2
also goes to 6146 anode. When the switch is at
“cw.” ht.+2 remains connected to the 6146
anode but pin 3 is now fed through R7 from
h.t.+2. In no circumstances must switching be
such that screen grid voltage is present on the 6146
when the anode voltage is absent.

Power Supplies

The heaters require 3-2A at 6.3V, so a 3}A or
4A secondary will do well. For hit.+1 a 250V
receiver type power pack is ideal. A supply of
about 220V to 270V at 60mA is sufficient.

The voltage applied at h.t.+2 depends on the
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power supplies which may be
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available and the input wanted. It
is a good plan to make an initial
test or tuning up with reduced
voltage, such as can be obtained
from a 250V supply, or by joining
h.t.+2 to h.t.+1.

About 100mA at 450V to 600V
falls easily within the rating of a

HI2

ca3 g

450V

transformer of moderate size and
@ suitable power supply is shown
in Fig. 7. R7 controls the screen
grid voltage when working on c.w.
and it may be reduced to 10k} or
less for a 300V supply. The screen
voltage of V2 should not exceed
250V or 400V with key open. A

o=
40pF
450V

:

0000 \
5H 150ma

R18
47k
2w

R19
47k
2w

screen voltage of about 150V is
geperally suitable for c.w. current,
being about 10mA. Screen dissipa-

3

tion (volts x current) should not HTA

exceed 3W.

If there is any doubt the best
solution is to begin with a high-
value screen grid resistor and
reduce this after checking the
screen grid voltage and current
with a meter. For ’phone the
screen voltage is much lower as
this is necessary for correct
modulation.

Tuning Up

C255
16pF

Commony

70000
5H 100mA
L8
T2

O,
onf
oy

—ve

made
A
be

First tests should be

with the switch at “ Net ™, 6.3V

63V 4A %

3:5Mc/s band crystal can
inserted and  adequate  grid
current should be found on
each band by adjusting VC1.
Grid  current  should not be
allowed to exceed 3-5mA and
should generally be between
2mA and 2:5mA. S2 is always
switched to the band upon which output is
wanted. so that the final amplifier is not used as
a doubler.

A 7Mc/s band crystal is useful to check 14Mc/s
tuning to make sure the third harmonic of 3-5Mc/s
(10-5Mc/s) is not selected by VCI in error. Or a
bulb indicator meter or receiver can be used. The
14Mc/s band should peak up with VCI nearly
open.

An initial test can be made with power delivered
into a 60W household lamp connected to the aerial
socket and chassis by a few feet of twin flex. With
S2 and S3 at 80 close VC2 and VC3 and tune for
grid current at “Net”. The function switch is
then turned to “’Phone ” and VC2 is immediately
adjusted to find the dip in anode current as shown
by the anode meter. The current is increased by
opening VC3 and retuning with VC2. VC2 is
always tuned for minimum anode current, corre-
sponding to maximum r.f. output.

Grid current is readjusted if necessary by VCI.
When the p.a. has been tuned to resonance the
switch can be turned to “‘c.w.” if wanted (key

i+

closed). ~ As loading progresses in the way
described the lamp will light with increasing
brilliance. For c.w. the anode current may run

up to 100maA.

L ——

AC.mains

Fig. 7: Circuit of a suitable power supply for the transmitter.

Loading the transmitter into an aerial follows
the same method. A coaxial-fed dipole can be fed
directly from the transmitter. Various end-fed
aerials can also be used in this way with a good
earth to transmitter chassis. For resonant end-fed
aerials some type of aerial tuner placed between
aerial and transmitter will be almost essential.

Crystal Frequencies

Crystals with fundamental and harmonics falling
within the band limits may be used on all three
bands but some crystal frequencies will not supply
harmonics within the bands. For 7Mc/s and
14Mc/s, 7Mc/s crystals may be used, while
3:5Mc/s crystals will do for 3'5, 7 and 14Mc/s.
Any 1.75 to 1'9Mc/s crystals will do for 3-5-
3-8Mc/s also.

’Phone Loading

For best speech quality with screen grid
modulation the p.a. must be heavily loaded. To
accomplish this the screen voltage of V2 is kept
low by RI17 and loading with the pi-tank s
continued until the dip in anode current on
rotating VC2 has become small. An input of about

—continued on page 32§
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- Short Waves

MONTHLY NEWS FOR DX LISTENERS

All times are in G.M.T.

All frequencies are in kc/s.

The Broadcast Bands—by John Guttridge

advance is Radio Moscow. Until the end of

August English for Europe is aired at 0700—
0730 on 11,830/9.710/9.600/9.480/7,240: 1200
—1300 on 15,490/11.930/11.830/11,700/9,780:
1900—1930 on 9.,710/9.480/7.340/6,050/1.,320,
2000—2030 on 9.710/9.480/7.160/7,340/6.050/
1,380; 2100-—2200 on 9,710/7.340/7.260/6,050/
1.490: 2200—2230 on 9,710/7.340/6.050/1,490/
1.380/1,320. In September/October the following
changes are made: 0700-—0730, 11.830 dropped:

ONE station getting its schedule out well in

1900—1930, 2000—2030, 7,280/6,170 replace
9.710/9,480; 2100—2230. 7,280 replaces 9,710.
Frequencies used for several English trans-

missions were changed by Radio Prague for its
summer schedule. Changes are: 0100—-0155, 0330
—0425 on 5,930/7.120/7,345/9.795/11.990: 0300
0355 on 15.285/15.448/17,825: 0800—0855 on
6.055/9,503/15.235/15.285/21,450. On its QSL,
says D. Hill, date. time and metre band are given.

T. Robinson, Liverpool, reports that Radio
Nederland (P.O.B. 222, Hilversum) has a DX pro-
gramme at 1600 on Fridays and a request
programme on Saturdays. In London 15.425 gives
better reception than 11.730 for the 2100—2150
English transmission but suffers from severe inter-
ference from A.F.R.T.S. New York on 15,430.

A. Waddelow, Norwich, has heard thc Bonaire
relay with Dutch at 2100 on 15290 giving
SINPO 33433. He reports full verification details
from Radio Denmark (Radio House, Copenhagen
V). Radio Andorra (Roc des Anelletes. Andorra-
la-Vielle, Andorra—return postage required),
Radio Berlin International (Berlin-Oberschone-
weide, Nalepastrasse 18-50, German Democratic
Republic), and Radio Belgrade.

The 1315—1400 English transmission to South-
East Asia from Emissova Nacional de Redio-
diffusao (Rua Sao Marcal. [A, Lisbon) is now on
21,495/17.895. The BBC now has an English
transmission to East Africa from 1800—1830 on
15.420.

D. Hill mentions two English transmissions from
Radio Bucharest (P.O.B. 111, Bucharest) from
19302030 on 9.570/9,510/7,225 and 2230—2300
on 7,195/6.190.

Middle Eastern stations reported this month are
Radio Ankara, Kol lsracl (Broadcasting House,
Jerusalem, Israel), Radio Buaghdad (Salihiya,
Baghdad). Radio Iran (Ministry of Information,
Mcydan Ark, Teheran), and Saudi Arabian Broad-

casting (Ministry of Information, Airport Road,
Jeddah). Paul Harris. Elgin, says that English
from Kol Israel is now from 2045—2115 on 9,009/
9.625/9.725. Ankara now has French at 1930—
1945 and German at 1800-—1815 on 15,160. A.
Waddelow reports English on this frequency at
2200—2230 (SINPO 44441).

E. Conduit, Wolverhampton, has had a QSL
with date and frequency only from Saudi Arabia
and with frequency only from Baghdad. although
W. Smith had a yellow card giving date and
frequency from Baghdad. Alex Bushby, Glasgow,
reports a letter giving no details from Iran.

Two African stations, Radiodiffusion de la
Republique Democratique du Congo (B.P. 3171,
l.copoldville) and thc Nigerian Broadcasting
Corporation” (Broadcasting House, lagos) are
reported by R. Howard, Stockport. The former
he -has heard between 2030-—2200 on 11.795.
Nigeria was logged in English between 2130—2205
on 11,900/15.255.

Cairo Radio (U.A.R. Broadcasting and TV,
Maspero) has changed the language segments for
its transmissions on 17.920 to East and Central
Africa. They are now Nianga 1545, Shona 1615,
Somali 1645 and English 1745—2030.

According to Paul Harris, Radiodiffusion Tele-
vision, Ivorienne (B.P. 2261, Abidjan, Ivory Coast),
has replaced its International Network frequency
of 11,820 by 6,015. He has heard this frequency
at 22002400 and presumes it carries the 1830—
1900 English transmissions on weekdays.

A. Wildsmith. Manchester. advises those who
have written to Radio Ghana (Broadcasting
House, P.O. Box 1633, Accra) and have not
received a reply not to despair. He has just
received a verification after five months.

Conflicting reports on the QSL of All India
Radio (P.O. Box 500, New Delhi) from E. Conduit
and D. Hill. The former’s card had the date only,
whilst the latter’s had all details.

Finally three reports on Radio Pyougyang
(Pyongyang, North Korea). Paul Harris has
heard English at 1800--1900 on 10,380 and 1900—
2000 on 6,540/7,379 with 7,580 being announced
as well. According to announcements, he says,
other transmissions are 1000—1100, 7.580: 1100—
1200. 9.750; 24000100, 17.520; 0300—0400,
9.570. M. Clark. Checltenham, has heard the
<ation on 6.500 at 1900 when it says it is using
7.389/7,595/8,333/10,381. A transmission from
1000—1200 on 6.061/7,353 was also announced.
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The Ainateur Bands—by David Gibson G3)JDG

NCE more unto the h.f. bands, dear friends,

and verily DX shall be thine. Unbelievers

should listen on 20m, where thousands of
stations from almost everywhere are battling it
out.

It is fair to reckon that all those not on 20 are
on 15 and this band seems more consistent these
days. It stays open for longer and although there
is often some QSB it’s on the up and up, certainly
as regards reliability.

Poor old 107 Not any more—half Europe gets
on at the weekends and the African continent
shows itself, too. Those with directional antennas
on this band should have very full logs.

TWENTY

Let’s start with a bang. Here is the pick of the
log from BRS26813, of Cheltenham. who uses an
$640 and HROS5T with a 90ft longwire. All c.w.:

AC4H (Tibet), CN8MH, CR4AF, 4BC: EL2AE,

2AM: ET3GO, 3USA: DUIOR (Philippines),
FG7XS (Guadeloupe), FM7WH (Martinigue),
HI4ARM, HK3RQ, HPIBR. HZ3TYQ (Saudi
Arabia), JAIBZR., IFHK, 1DU, 1ZZ. 7AB,

TARZ: JTIAG. KH6DSW, FLK. {J. TD, WU;
KM6DJ, KP4ARS, LA4EJ/P (Jan Meyen Island),
LU2DAW, B8EE. OA4EM, OY7ML (Faroes),
PYIBTX, 20N: PJ2CZ. SUIIM. UL7PY,
UNIBR, VE8CO, VK2EO. 200: VO2NA,
VPSBH/MM. 9EP: VU2GW. 2L1: WSIUW /VP9,
6JNX; XEIOE. YVIAD, 4MC, SAAQ. SACP,
5BHI: ZD8BC., ZESTT. ZPSLS. ZS6AJQ,
4UIITU. 4X4HK, MZ. QA: SA3TT. 5Z4DW,
6Y5SMI, XG: 7X2ARA. 7X3CT, 9J2G]J.

Which goes to show that if it emits r.f. then it
can, be found on 14Mc/s and BRS26813 will hear
it! 'Well done, Bob—when do you sleep?

Norman Ponsford (Devon) found these on his
t.r.f. CR45 with 60ft longwire, all on a.m.:
HBOVW. K3NHL, K2YLM, OE3CL, PY7GV,
SVOWBB., WA4I10. 4X4FA, 5Z4AQ, 5Z4ERR.
W. Langham (Somerset) got these on a domestic
receiver and 75ft longwire: 11BUG., LZ1KBD,
PAOPAN, UA9IKCF, UOSKBR, YU6BC, 4X40S,
all a.m.

Messrs. McWhirter and Weare are the ops at
Derby Schoo! Signals Platoon and pulled in these
on ‘an R107 with 200ft longwire: K2ZRK/P,
SP4AUQ, UA2KBD, VF4SA, W2RKV, WSHCP
(all. on a.m.), ET3USA, UAIKIB, UA9MX,
UNIBR, UW3FV(?) on c.w.

FIFTEEN

Stephen Beale (London), using the P.W. t.r.f.
(May, 1964) and.a 66ft. longwire, got these on
am.:- CR6BY, EASER. LA4EI. SVIDL, ZC4MO,
4X4QR, S5AITK, S5SASTE. 5N2KOB, 9GIMR,
9J2DT. 9L1IWN, 9Q5DL, 9X5RZ. '

D. F. Carrington (Derby) pulled in on his HE30
and 68ft longwire with 14ft vertical whip at far
end:"" "CT3AQ (Madeira). ELSCG, EA6GL,
PYINBA, PYTAGP. SVOWO, WIACU., ZC4KW,
4X4QR. SAITK, 9X5WTB and 9Q5's DL, US,
AWB. RB. AQ and AD.

Mike Silverstein (London), CR100 and 132ft
longwire, hooked. CR6BY, CR7FR, HI8BGA,

JAIGTN, KZ5BE, OA40S, PYIBYS, VP4LE,
VSYANR, ZE7JR, 9XS5RZ.

TEN

Back in circulation!
getting logs!

George Owen (Bristol), using a five-valve t.r.f.
and vertical joystick, leads the field with CE4FB,
CR4AO, BC: CTICN. MZ, ILX, IOF. LIM;
EA3PA, EL2L, F2SI. HB9FMA, 11SO. BIW. IYJ,
MTO. PAI. WRR: KC4CKC, OKIABN, ZD8IC,
ZE1J]), 5A4HR, 5Z4AA, 9Q5AA.

Why, we have even been

THE L.F. BANDS

Only the real stalwarts stick at it. On 7Mc/s
Bob Garvy (Gloucester) had these on his HRO
and 90ft longwire, all on c.w.: DJ3ZXA. EI9TF,
OK4ADX. PY7AOD, SM7ACR, UAIKAL,
VP2LZ. ZS6DF.

On 3-5Mc/s A, Rolfe (Halstead) got DISRS,
DL2UZ, DL6VU. F2WW. F3ZK. PAQPAIL,
SM3YF/MM using an R109 and 12ft whip. And
an unsigned log from Preston mentions DJ6QT,
DL6ME, EI4R, GC2AZ, OZ3IH, SM7WW,
VEIIE.

Top band almost abandoned and the only letter
we had was from W. Smith (Staffs) with a large
list of G stations heard. .

IN GENERAL

The coat-hanger and cuff-link gang are still at
it!  BRS26325 (Dundee) used  a fireguard on
21Mc/s for SAITK. CTILJ, 9M4LP. EASEH.
M. Carter (North Wales) used a ground-floor
window frame into an HRO for 14Mc/s -s.s.b.:
EP2DS, KH6BK, KR6AAC, MP4BCC, ODSBZ,
HVICN, HB@AFM. HLYPK, KP4CL, VE6TP.
W6VPY, WIMKI, ZS6XB. 5N2AAC, 9M2SR.
Anybody thought of the little strip of metal foil
around cellophane wrapped cigarettes? (Watch it,
they resonate at 947Mc/s!)

ZBI1 (Malta) is now 9H1 for sure. The Western
Carolines and Kure Islands are on and the calls
to listen for KC6 and KH6 respectively. 4U1ITU
is the headquarters station of the International
A.R.C. located in Geneva. Others rumoured to
be squirting r.f. about are South Georgia VPS8,
Christmas Island and Cocos Keeling both VK9,
ZD8 on Ascension Island. Crete SVOWGG high
end of 20 on s.s.b., Willis Island VK4 and Samoa
KS6. For Top-band addicts there is a beacon on
1.801Mc/s in South Africa signing ZE1AZD,
reports verv much appreciated.

What a lot of field days. British, American and
now Korean. The Korean effort will be July 3rd-
4th on 80. 40, 20 and 15m. Callsigns to listen for
are HM and HL. Other activities on in July are:
4th. 144Mc/s portable contests: 11th, three mobile
rallies, tenth anniversary rally. South Shields
rally and Torbay mobile rally: ~ 17th-18th,
1.296Mc/s tests (you've just got time to wind a
set of coils): 25th. 70Mc/s portable contest and
Cornish mobile rally. August 1st, SLADE D/F
qualifying event. Good hunting and don't forget
to drop me a line on what’s coming in at your

QTH. .
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HE lists of parts for constructional articles are those found
satisfactory in the prototypes and available at the time of
publication. Many queries which the editor receives show that
many beginners regard a published list of parts as being
strictly binding down to the last detail.

Whilst this may be true for special projects a considerable
latitude normally exists and the informed constructor can use

his discretion regarding substitution of components already in

Practical

his pssession or more readily available.

It is the aim of this article to help readers in making on-the-

spot substitute decisions if a dealer does not happen to have

Substitutes

the exact item desired in stock. The information given will
also serve many other useful practical purposes, such as the

selection of modern replacements for defective components

by M. L. Michaelis, M.A.

in obsolete equipment, or just to make better use of items

available in the junkbox instead of making new purchases.

RESISTOR AND CAPACITOR VALUES

A frequent type of enquiry concerns apparently
strange component values. such as " a capacitor of
0:0564F °.  Whilst the familiar sequence of pre-
ferred values is quite commonplace for resistors,
it is less familiar in Britain for capacitors. How-
ever, our example of a 0-056uF capacitor simply
bears the same relation to a more familiar 0-05uF
capacitor as does a 56K(Q resistor to an older-type
S0k() resistor. Such values are mutually intcr-
changeable unless very critical conditions arc
involved and which the author of an article would
point out. Unless otherwise stated, the constructor
may assumc that a +20° tolerancc is implied for
resistor and capacitor compeoncnt values. This
obviously permits mutual interchange of a 0-05pF
capacitor with a 0:047uF or 0-056uF preferred-
value capacitor. (The 0-05uF+209% could, of
course, be anything between 0-04—0-06F.)

If a preferred-value component is outside the
tolerance of a near old-type component, onc
should select a parallel combination of two
standard value capacitors to get closer to the
specified value. Thus, given +209% tolerance, the
correct substitute for a 0-68nF capacitor is a
parallel combination of a 0-5uF and a 0-2uF.

Similarly a 50k resistor can generally replace

a 47kQ or 56k resistor, but a 68k() resistor
requires either a 75k resistor as substitute, or

L e L e S e 4
m R3

various combinations of two resistors. such as
4 50k{) and a 20kQ component in series, or two
150K resistors in parallel.  Note that the indi-
vidual wattage ratings of series or parallel
combinations of two resistors can be halved only
if the individual values are equal or very nearly
cqual.

In cases where resistor or capacitor substitu-
tions of the kind discussed above lead to a resi-
dual discrepancy close to the tolerance limit, e.g.
when substituting a 0k} resistor for a 12kQ
resistor, it Is advisable to measure the actual
values. Jludicious selection can often lead to a
closer approach to the specified value and wil
avoid additive tolerance errors greater than the
tolerance limit. However, a large number of
cxperimental circuits remain uncritical even under
the latter circumstances.

The important thing to remember is that,

generally speaking, any value within the tolerance
of the specified value will be acceptable.

CRITICAL CAPACITOR AND RESISTOR
VALUES

Resistor values are frequently more critical when
they constitute parts of bleeder networks which
determine the operating point of a valve or
transistor, or when they are parts of calibrated
shunts, multipliers, attenuators or other measur-
ing circuits.

R2
1.1 .4
R=R1+R2+R3 cTotetes
R1
‘ Fig. |: i i
——"?:1_ g I Ser:es.andparallel comb‘lna-
o tions of resistors and capacitors
o AR o o— = o
R3
—i=
%:.l+_‘-+.L P
RVTR2 C=C1+C2+C3
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Capacitor values are critical in tuned r.f. and i.f.
circuits and in oscillator padding positions. Even
then, substitutions of combinations of two or even
more components in series or parallel to make up
the exact specified value are generally
permissible.

Note that capacitors in parallel and resistors in
series are added whereas capacitors in series and
resistors in parallel are equal to the reciprocal of
the sum of the individual reciprocals, see Fig. 1.

ELECTROLYTICS

It is normally permissible to substitute non-
electrolytic capacitors of the same value for speci-
fied electrolytics, if space permits, but electrolytic
capacitors cannot be substituted for paper or foil
capacitors when insulation  and  capacitance
stability are important {actors.

Thus it is usually unsatisfactory to substitute an
electrolytic for a paper or metallised foil com-
ponent in an anode-grid coupling circuit since
leakage of the electrolytic would lead to an
intolerable displucemcnt of the operating point of
the subsequent stage. Very large metallised foil
capacitors in long-period high-impedance timing
circuits (minutes or hours) cannot be replaced by
electrolytics.  However, low-impedance transis-
torised timing equipment does often use low-
voltage electrolytics. The accuracy of such cir-
cuits, or at least their long-term stability, neverthe-
less tends to be inferior.

Electrolytic capacitors are relatively coarse,
inaccurate components whose cuapacitance and
insulation may vary greatly during the uscful life-
time and according to the length of resting time
without applied voltage. Thus even if an electro-
lytic capacitor is found to function satisfactorily
in a critical circuit position at some particular
time, that circuit cannot in general be relied upon
to function satisfactorily with it at all subsequent
times. In valve circuitry, electrolytics should nor-
mally be confined to smoothing” and decoupling
functions.

Electrolytics are more widely usable in transis-
torised circuitry because impedances are generally
lower, so that insulation deficiencies are less
important. Therefore any slight leakage of electro-
Iytic coupling capacitors leads to much smaller
relative displacements of the transistor operating
points than in the case of valve circuits.

RF CAPACITORS

It may be unsatisfactory to substitute paper
capacitors for ceramic or mica capacitors in r.f.
circuits when the operating frequencies are high,
although this may not matter so much in long-
and medium-wave circuits. On the other hand,
ceramic or mica capacitors of adequate voltage
rating may be substituted for specified paper oncs.

In most r.f. applications it is immaterial whether
ceramic or mica types are used. Modern ceramic
materials have a greater capacitance in a smaller
space. but their voltage ratings are often more
limited. Paper capacitors generally have a lower
capacitance stability, so that even if they work in
local oscillator circuits they should nevertheless
be avoided in these stages, otherwise trouble is

August, 1965

likely to be encountered with drift. Mica or
ceramic components of good basic stability are
most desirable, especially for v.h.f. circuits.

Where an author specifies strange combinations
of odd-value capacitors with exact details of
manufacturer and type number, and with two or
more such capacitors connected in parallel at
each position, the intention is to achieve mutual
cancellation of the individual temperature co-
efficients. In such cases it is not possible to.make
straightforward substitutions of other capacitors
without impairing the frequency stability of the
circuit.

Forbidden resistor substitutions can arise in
circuits where the stray inductance of the resis-
tors plays a significant role. This often means
that wirewound resistors cannot be used in place
of specified carbon resistors in such circuits as the
signal amplifiers of oscilloscopes and wideband
4.c. valve voltmeters, or in the video stages of
television equipment. However, in these same
types of equipment wirewound resistors with a
definite inductance used as frequency-correcting
peaking inductance may sometimes be found.

If such resistors fail and have to be replaced,
simple substitution of a carbon resistor or wn
arbitrary-inductance wirewound resistor of the
same wattage and resistance value may lead to
unsatisfactory performance of the equipment

(generally reduced bandwidth at the high-
frequency end).
POWER SUPPLIES

Due to the lack of standardisation in mains

transformers. difficulty in obtaining the exact one
specified in an article is a common problem.

Other power supply problems concern rectifier
substitutions, in particular the conditions under
which valve, metal and silicon rectifiers may or
may not be mutually substituted. Finally, readers
often query possible interchanges of halfwave,
fullwave and bridge rectifier circuits if a specified
rectifier arrangement is not available.

There are standard rules of substitution which
can be applied to most power supply problems.

MAINS TRANSFORMER SUBSTITUTION

Space permitting, it is always possible to use
separate heater transformers, either to cater for
all heater requirements independently, or to aug-
ment the heater supplies available on the trans-
former which also carries the h.t. winding. If
more than one transformer is used, all primaries
should be connected in parallel. but never connect
secondaries of physically or electrically different
transformers in parallel.  Series connections of
secondaries are always permissible for any com-
bination of transformers, within the insulation
ratings, e.g. to obtain higher heater voltages.

If it is possible to obtain a transformer with all
the required windings as fur as voltages are con-
cerned, but the current ratings are too low, then
it is always permissible to wire two such identical
transformers in paraliel.

All primary and secondary connections should
be respectively connected in parallel. The current
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rating of cach composite winding is then twice that
of a single transformer. It must be stressed that
such connections are possible only for truly
identical transformers.

If. for example. an h.t. current rating of 150mA
is specified, there is no objection to using a trans-
former with a somewhat higher rating. é.8. a
200mA or even 250mA. However, overloading of
h.t. windings in the other direction should be
avoided, since it leads to severe overheating. Thus
if 150mA h.t. rating is required but only a 100mA
transformer type is available, two suc identical

transformers will have to be connected in
paraliel.

Fig. 2 shows such a transformer substitution. In
the example, a 250-0-250V 200mA transformer

with two separate 63V 2:5A heater windings has

250V
200mA, |
+
o -
Mains _l_ HT
output
250V T 200mA,
: —
g 63V, 2:5A
g 63V, 2:5A,

Fig. 2a: Normal full-wave rectifier circuit.

been specified (Fig. 2a). This may be replaced by
two smaller transformers. each having a simple
250V 100mA winding for halfwave rectification
and a single 6:3V 2:5A heater winding.

_ Provided that the two transformers are fully
identical, there is no objection to feeding the two
sections of a full-wave rectifier circuit from
separate transformers in the manner shown, and
the current rating of each transformer need only
be one half of the required rectified h.t. current.

But there is one rather important reservation.
The two separate transformers must be of a type
specifically intended for halfwave rectification at
their full rated current output. Halfwave rectifica-
tion always passes a d.c. current component
through the secondary winding of a transformer.
which magnetises the core and lowers the primary
inductance, The primary inductive current there-
with increases and the transformer gets much
hotter than it would otherwise do.

There is no net d.c. magnetisation of the core
when the type of full-wave rectification shown in
Fig. 2a is employed. with both rectifiers fed from
the conventional centre-tapped h.t. winding on a
single transformer.

If the two transformers of Fig. 2b are not
designed for halfwave rectification, it is better to
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change the rectifier arrangement too, using a single
transformer with a simple h.t, winding (now rated
for the full required h.t. current) feeding a bridge
rectifier as shown in Fig. 3.

Provided that the transformer voltages are the
same and the rectifier classes of Fig. 2a and Fig.
3 are the same (e.g. in both cases contact-cooled
selenium rectifiers. or all silicon diodes). the
respective circuits are generally completely inter-

changeable, whichever one an author should
happen to specify.
|
2 . 613V, 2:BA,
Mains é|
S ma
. 5
output
% 200mA,

Hg 6+3V,2:5A

Fig. 2b: Full-wave rectifier circuit with two half-wave
transformers.

Fig. 3: Bridge h.t. rectifier Circuit with simple trans-
former winding.

PROBLEMS WITH HEATER WINDINGS

Unless two or more transformers are absolutely
identical. heater windings should not be connected
in parallel. but any form of series connection for
obtaining higher voltages is permissible, It is
inadvisable to connect two heater windings on the
same transformer in paraliel. even if the current
ratings are identical.

If two or more heater windings are required to
meet the demands of all valves in a piece of
equipment, it is generally best to * common ” one
side of cach winding to chassis and to connect
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or contact cooled rectifiers ire
unavailable. Contact  cooled
selenium rectifiers use a coding
such as, for example,’

E250 C50=Halfwave (E),

250V a.c. input, d.c. current
) (C) 50mA

B450 C200= Bridge (B),

450V a.c. input, d.c. current
(C) 200mA.

Whilst the first example is very
common, the second example and
similar types often specified for
high-power electronic or amplifier
designs may be difficult to obtain.
Four simple 250V a.c. input
silicon h.t. rectifiers connected in a
bridge circuit represent a perfect
substitute for a B450 C200 and
are always easy to obtain.

It is fairly general to use the

Mains

Fig. 4: Surge voltages in electrolytics Cl, C2, C3 (see text).

respective groups of valve heaters independently
to the other ends. In most cases the specified
heater requirements may be redistributed in any
manner within reason.

If rectification of the output from a heater
winding is required, keep to fullwave or bridge
rectification unless the current drain on the d.c.
side is only a small fraction of the a.c. current
rating. Otherwise d.c. magnetisation of the trans-
former core can lead to severe overheating and
possible burnout,

Whereas h.t. windings may be fairly generously
overrated, e.g. there is little objection to loading
a 200mA winding with no more than SOmA
actual h.t. current drain, such severe underloading
is undesirable on heater windings since it can lead
to unduly high heater voltages which would
endanger valves.

-Check with a multimeter and if necessary insert
a low-value series resistor (e.g. a coiled length of
stout resistance wire determined by experiment or
calculation). Adjust for correct voltage reading at
he?ter pins of valves. Alternatively, connect the
primary to a higher voltage tap than the prevailing
mains voltage. Slight resulting loss of h.t. output
voltage is generally tolerable, o

RECTIFIER SUBSTITUTIONS

There is little to choose between conventional
metal rectifiers, contact-cooled (““flat”) selenium
rectifiers and silicon rectifiers as far as normal
performance in h.t. circuits is concerned, although

the efficiency improves in the order given and the’

heat dissipations decrease
accordingly.

The modern silicon h.t. rectifier is undoubtedly
the best component in the semiconductor class of
h.t. rectifiers and it can serve as a versatile substi-

tute in most cases where specified meta] rectifiers

and physical- sizes

1 ubiquitous silicon mains rectifier

2 if any other specified semi-
& conductor rectifier is unobtain-
able. If the a.c. input does not
exceed 250V for non-bridge
circuits or 450V for bridge circuits, use a single
silicon mains rectifier for each diode section of
the substituted rectifier. Otherwise use two silicon
rectifiers in series for each diode section if the
a.c. input voltage lies between 250V and 500V for
non-bridge circuits or between 450V and 900V
for bridge circuits.

The silicon mains rectifier has the further
advantage that it is generally equally suitable for
rectifying low wvoltages, e.g. heater voltages,
although cheaper types with lower inverse voltage
ratings are available.

VALVE RECTIFIERS

Whilst it is generally possible to substitute a
valve rectifier for a semiconductor h.t. rectifier, if
one is willing to go to the trouble of introducing
a rectifier heater supply, the converse is not neces-
sarily true. Equipment for which a valve rectifier
is specified may well be damaged if a metal recti-
fier is substituted without due consideration.

Consider the circuit Fig. 4, in which a full-wave
valve rectifier circuit feeds a two-stage. audio
amplifier. If V1 is indirectly heated as shown (e.g.
type EZ80), it will not pass any current into the
reservoir capacitor C1 until .the audio output
valve V2b has also warmed up and is able to draw
full h.t. output current from C2. The voltage
developed across C1 and C2 thus does not rise
much above the r.m.s. (a.c.) input voltage from the
transformer if the loading is correct.

If a semiconductor rectifier is now substituted
for V1. the h.t. voltage builds up immediately
across C1 and C2 at switch-on, but there 15 no
output current drain until V2 has warmed up.

The voltage build-up across C1 and C2 will thus
initially rise to the peak a.c. input voliage, which
is about 1'4 times the r.m.s. input voltage.
Electrolytics of correspondingly higher voltage
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ratings are then required for C1 and Cc2.

If the valve rectifier is directly heated (e.g.. type
SY3G). it will deliver h.t, voltage before many of
the other valves in the equipment have fully
warmed up and are able to draw full h.t. current.
The initial h.t. voltage excess will then be less
than in the case of semiconductor rectifier circuits.
and certainly of shorter duration. but it will often
still be significant. Thus beware even of substi-
tuting a directly heated rectifier valve for a speci-
fied indirectly heated one.

Note that some indirectly heated rectifier valves,
e.g. the EZ80. will tolerate the full h.t. output
voltage between cathode and heater. so that the
rectifier heater may be connected in parallel with
the heaters of the other valves, with one side con-
nected to chassis. Other rectifier valves, and of
course all directlv heated types. will not tolerate
this and require a separate rectifier heater winding
floating at h.t. voltage on th: mains transformer.

If the transformer h.t. winding delivers 250V a.c.
or less to the rectifier. a common figure for small
amplifiers and receivers. standard 350/380V
electrolytics will always be satisfactory for any
type of rectifier, whether valve or semiconductor,
since this voltage rating withstands the maximum
peak voltage which could arise under such condi-
tions. In such equipment there is generally no
objection to straightforward substitution of a
metal rectifier for a specified valve rectifier.

PRACTICAL WIRELESS V3

The same applies for equipment which derives
h.t. voltage by direct rectification of the mains
input without a transformer, since the a.c. input
voltage is then also below 250V.

Whenever transformer voltages higher than
250V are emploved (as in high-power amplifiers
and oscilloscopes) care must be exercised 1If it is
desired to replace a specified indirectly heated
valve rectifier by a metal rectifier or silicon diode
combination.

If any such changes are undertaken. the reser-
voir (C1) and smoothing (C2) electrolytics, as well
as al] decoupling electrolytics for individual
stages, must be replaced by components of higher
voltage rating equal to 1'5 times the a.c. input
voltage applied to the rectifier.

The operating voltage across C3 is much lower
than that across C1 and C2. because of the large
voltage drop across R2 due to anode current of
V2a. But until V2 is warm. there is no anode
current, so that even C3 charges to th full peak
voltage. This will also require replacement.

Apart from such replacements of electrolytics
where necessary. a careful check of the complete
circuit diagram should be made to see if any other
components could be damaged by the higher
surge voltages which arise when a metal rectifier
is substituted.

PART TWO NEXT MONTH

3 BAND TRANSMITTER
—continued from page 314

50mA should be suitable. If loading is too small
speech quality will deteriorate. Excessive loading
will reduce r.f. output.

When working with the full anode voltage the
p.a. should always be tuned up initially on phone,
even when c.w. is required, as this helps keep oft-
tune anode current down. The p.a. stage must not
be left operating off tune or without grid current.
v.F.O.

The voltage stabilised v.f.o. originally described
for the 160/80m ’phone transmitter is satisfac-
tory*. This v.f.o. operates on 1-75Mc/s. The
160m anode coil is replaced by a slug-tuned coil
broadly resonant in the 80m band. Tuning may

be done by observing grid current, then leaving the
coil alone.

It is necessary to short L3 and C1 may be
disconnected. Drive to the 6CH6 is on 3:-5Mc/s.
for all bands. Any other ordinary v.f.0. is likely
to be satisfactory.

Simplifications

If *phone working only is wanted, R3, CS, C10,
C11 and C12 may be omitted, the cathode circuit
going directly to chassis. R7 is not wanted, nor
the " c.w.” switch position. For c.w. only the
whole modulator and associated circuits can be
omitted. It is also possible to use an 807 as the
p.a. with useful results and this type of valve is
very inexpensive.
* PracTicaL WIRELESS, March, 1965.
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TWO-BAND DIPOLES

CONFIGURATED COAX-FED AERIALS
by F. G. Rayer

HALF-WAVE dipole, centre fed with a

coaxial or twin line, is one of the simplest

aerials which can be used successfully
without trouble. Most ready-made, kit and
home-built transmitters have a pi-output circuit
which allows the transmitter to be loaded directly
into a 750 or similar coaxial line. This method
of working is accordingly very convenient,

An ordinary dipole of this type has two
disadvantages which sometimes prevent its use.
First it needs to be of particular length and
enough space may not be available. Secondly the
aerial is generally suitable for one band only,
which rather limits operating unless another aerial
is also available. Both these difficulties can be
overcome to a useful extent.

Dipole Length
Requirements for a single band dipole can best

August, 1965

If particular interest lies at the c.w. end of a
band, or any other frequency, length can be
adjusted to suit.

A 75Q coaxial feeder is generally used and can
be of any length. It may run against roof, walls
or elsewhere and is thus easily brought back to the
transmitter.

Practical Construction

A suitable method of making the aerial is
shown in Fig. 2. A ceramic dipole “T” piece is
most convenient at the middle and the overall
length is measured as indicated. Hard-drawn
14s.w.g. wire is most suitable but 7/26 aerial wire
is lighter and cheaper. The 14s.w.g. wire can be
tightly twisted at insulators but the 7/26 needs
knotting, soldering or binding.

The coaxial cable outer braiding is separated
with a pointed tool and twisted into a pigtail. This
1s soldered to one aerial wire. The inner lead is
soldered to the other wire. Tape holds the feeder
to the " T" piece. If moisture enters the coaxial
cable this will upset working. Some spacing
material can be melted with the soldering iron to
seal the end. Or a sealing compound can be used.
Ribbed insulators are generally used. For
supporting, polythene line is excellént. :

If the aerial is not too long, and supports are
rigid, the wire can be drawn taut from the ends.
But if the aerial is long (say for 80m) an additional
pole or other support at or near the centre is
useful to help take the weight of the coaxial cable.
The latter should run away at right-angles from
the aerial.

Current—m, _o=="""" --"‘~-\
- SO
;” o \\\
750 feeder
any length
e
o
receiver

be noted first. An aerial of this kind is shown in . . 3 .
Fig. 1. The total length is a half-wave at the Fig- 1: The usual form for a half-wave dipole.
- operating frequency. This can be found from:
468 } Length )
Length in feet= L j
MC/S. B ———— e
It is usual to cut the aerial for Dipole 14 ' Ribb /s /
about the middle of the band so “T"piece g lnslulaetgr ‘::po""%"t
that actual coverage includes 756 wire
most of the band. On this basis Soldered T .
typical lengths are: Soldered
Coaxial
80 metre band ... 128ft. l;adX_'?n
0 o 66ft. 4in.
20, » ... 33ft Inner / Outer To
15 . » .. 226t —- recetver
o, o 16ft. 3in. Fig. 2: A practical arrangement for a dipole complete with coaxial feeder.
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Two-band Aerial

Distribution of current in the aerial is as shown
in Fig. 1 and current is large and impedance low
at the centre. This is why the 75Q feeder is
satisfactory.

On any even multiple a high-impedance point
will be found near the centre, so the 75( feeder
is then unsuitable. But on odd harmonics an
uneven number of half-waves exist on the aerial,
so that the centre is again low impedance. This is
shown for three half-waves in Fig. 3.

As a result a 7Mc/s dipole can be used on

21Mc/s. The actual calculated length for three
half-waves is:
492 x 295
Length in feet=
Mc/s.

It will be found that three half-waves for the
21Mc/s band result in an aerial of about 68ft.
Despite this quite good results can be obtained.
No other two amateur bands
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completely practical, though it is clear that the
aerial is not one offering any gain in signal
strength but merely allowing immediate operating
on either of two bands.

1t is apparent that if L1 or L2 is operated in the
way described for Fig. 3 three-band working is
possible. That is, coverage is given for 7TM¢/
21Mc/s and one other band. ?

Bent Dipoles

Since the aerial has to be a half-wave this may
require a clear span greater than available. This
can often be overcome by using some other con-
figuration for the dipole.

Tests show that the conventional arrangement
of elements in line can be varied considerably,
without much loss of efficiency. A dipole with its
two wires at about right angles has almost no
directivity. Lengthy tests with such an aerial
showed no obvious loss at all, compared withﬂe

can be covered with a single !
wire in this way.

Length L1

Length L2

.

Fig. 4: This dipole errangement will
work for any two chosen bands.

Low impedance
feeder e

' Three ’/z-waves *"_ rec.{ebiver
H ” - ‘~\\‘ t
‘~~~~~ ”’/ ‘\\~ _'__”,/
Current ~” straight dipole. The apex and feeder were suppor-

Low impedance
teeder g

Fig. 3: A dipole working on
the third harmonic.

Double Dipole

A dipole for any two chosen bands can be made
as in Fig. 4. Length L1 is for the lower frequency
band and L2 is for the chosen higher band. One
half of L1 is high impedance at even harmonics, sO
has little effect on the band covered by 12.

In an aerial of this kind made for 3.5Mc/s (80m)
and 14Mc/s (20m) bands it was found convenient
to suspend the smaller dipole by 6in. ceramic
spreaders as used for open-wire lines. L1 was
120ft and 1.2 33ft. Three spreaders were used each
side the centre “ T ™ piece.

On the first day of testing this two-band dipole
the best signal report received was strength 8 to 9
from K4QVK. using 120W am. Subsequent
results in general seemed about the same as those
from a single band dipole cut for 20m. On 80m
no change in signal strength compared with an
80m dipole could be found.

From these results it appears that the system is

L‘ ¢
L. r'eceower the

ted at the house. A
Experiments were made by letting several feet
at one end of the horizontal wires drop vertically.
This further reduces the space needed, and seems
to have little effect on radiation.
lt may also be possible to have one half of
aerial in a roof or attic space, with
the other half suspended over a short
garden. Sloping dipoles were also tried, the angle
being from about 30° from vertical to 45°
so that 15m and 20m band aerials could run from
a single pole down to an anchor point a few feet
from the ground. These all gave good results.

Length Adjustment

When making tests with practical dipoles which
were in part near earth or walls, etc., it became
apparent that the theoretical length as calculated in
the way described was not always best. As 2
result, it was found that some aerials would load
the transmitter in a satisfactory manner near the
low-frequency end of the band, but not near the
HF end.

This is cured. if necessary, by pruning the outer
ends of the aerial. With a 80m aerial, ‘there will
probably be no harm in cutting off 2ft. at each
end to begin. But with the higher frequency bands,
pruning should be correspondingly less, say about
2 per cent of the total, at a time.
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PHOTOC

"YOUR circuits are described, starting with a
]j simple design using the photocell in series with
a relay and supply and concluding with a more
advanced device using two cells and a transistor
logic circuit.

There are several different types of device which
are called collectively * photocells*, This article
is concerned only with one type: the photocon-
ductive cell, which is compact, fairly cheap and
suitable for most switching applications, The
photoconductive cell is essentially a resistance
which changes its value according to the intensity
of the light falling on it. Cells are available which
give a very large change of resistance with light
intensity; a typical change might be from 10M{}
to 3002 when the cell is exposed to bright,
unfocused daylight after being in complete dark-
ness. From this it can be seen that a simple
switching circuit need be no more complicated
than that shown in Fig. 1.

Relay
[1 5000

Photoconductive
cell

O
-9V

Fig. I : Asimple switching
circuit employing a
photocell.

+ve
e}

With the values given the current in the -relay
when the cell is illuminated will be a little more
than 10mA and this should be sufficient to operate
many surplus relays.

The values are given simply as an example and
are not critical. For instance, the supply voltage
could easily be increased to 12V'if required. The
range over which the supply voltage and relay
resistance can be changed is limitcd - by. three
considerations : 2

(1) The current required in the relay for it to
operate. This is determined by the mechanical
construction of the relay and.will fix ar upper
limit to the relay resistance for any. given supply
voltage.

(2) The maximum voltage which the cell can
sustain across it. If the voltage across the cell

exceeds a certain value it will “ break down ” and
become permanently damaged. This maximum
permissible voltage is usually about 100V or
above. :

(3) The power dissipated in the cell. This is
measured in the normal way by the product of
the voltage dropped across the cell and the current
flowing through it. Photoconductive cells are not
usually capable of dissipating much power and
this places an upper limit to supply voltages and
a lower limit to relay resistance. The maximum
power which a cell can dissipate varies according
to the type. For the Mullard ORPI12 (which is
the cell for which Fig. 1 was designed) the value
is 200mW. The circuit must be designed so that
this value is not exceeded for any inrensity of
illumination. The cell is not necessarily dissipating
the most power when it is fully illuminated and
the current js.at a maximum, nor when it is in the
dark and the voltage across it is at a maximum.
The most power is dissipated when the current
flowing is half the value it would have if the cell
were short-circuited and the relay placed -straight
across the supply.

Suppose a circuit is required to operate a 1,0000
relay which needs 20mA to actuate jt. Assuming
a maximum cell resistance when illuminated of
20042 then:

Supply voltage=20 x (1,000 + 200)=24V,

Dissipation in cell=80mW at 20mA current and
=144mW at 12mA (with relay alone 1=24mA).
Since these values are within the maximum ratings
for the cell (ORPI12) the circuit will be satisfac-
tory.

The photoconductive cell is not sensitive to the
polarity of any voltage across it. Consequently
in the simple circuit of Fig. 1 it is not necessary to
use a d.c. supply; a.c. is equally satisfactory. It
should, however, be remembered that the values
given for a.c. voltages are usually r.m.s.; it is
important to consider whether the peak supply
voltage (r.m.s. X +/2) is going to cause the cell ta
exceed its maximum voltage rating.

If it is desired to make the sensitivity of the
circuit adjustable a variable resistance can be put
in series with the other components. As the relay -
is held on when the cell is illuminated it is best
to use a relay with changeover contacts,so that the
circuit is suitable for such applications as auto-
matic garage door opening by the headlights as
well as detecting intruders or counting people
passing through doorways. :
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The circuit of Fig. 1, whilst it has the merit of
being -extremely simple and compact, nevertheless
has some disadvantages. If the cell is used so that
it is normally illuminated the relay will be held
on all the time and -battery drain will be high.
Also the power limitations of the cell mean that
relays.requiring currents above 30mA or so cannot
be used.

CIRCUIT ONE

' Fig. 2 shows a circuit which overcomes these
disadvantages and uses an OCB83 transistor as a
current switch operated by the cell. In this circuit
the photocell forms part of a potential divider to
which the base of the transistor is tapped. When
the cell is illuminated the transistor will be cut off
.and the total battery drain will be substantially
equal to the current flowing in the potential

N
=75V
447k
Ny
ORP12
g +ve
-0

Fig. 2: In this switching circuit the photocell operates the
transistor as a current switch.

divider. This is less than 2mA and so photocells
with a low power rating can be used provided they
give a suitable’change in resistance.

- The magmitude of the collector current is
determined by the supply voltage, the relay
resistance. the current gain of the transistor («)
and the base current. With the values given in the
figure and assuming «=90 we have:

lc=e« X Ib, Ib=1-5mA approximately.
o 1e=90 X 1-5=135mA.
However. sintce the maximum voltage across the
relay is 7-5V and it has a resistance of 60(} the
current is limited to 7-5/60=125mA. Any relay

that will operate at this current or below will do
and the coil resistance need not be exactly 6012,
If a relay with a different coil resistance is used
the 4-7k() resistor should be changed accordingly
to give a suitable base current. The OC83 can
carry a maximum collector current of 500mA but
for power dissipation reasons it is necessary {0
limit the current to a maximum value of consider-
ably less. Currents up to about 200mA should be
O.K. The OA81 diode is placed across the relay
to short-circuit any induced e.m.f. set up across
the relay windings when the transistor switches
off. If the diode were not present any induced
e.m.f. due to the relay inductance would give rise
to a large voltage across the transistor at a time
when it is still conducting quite heavily. In other
words, the transistor would be called upon to
dissipate too much power.

CIRCUIT TWO

Fig. 3 shows a circuit with variable sensitivity
using a 10002 20mA relay. The circuit can be
adjusted to respond to any desired intensity of
light above a certain minimum. It will work
equally well with a bright focused beam and with

the light from a 60mA pea bulb underrun at
40mA from a supply chopped at 10c/s. The
557

+ve

—

Fig. 3: This circuit, which incorporates a sensitivity control,
was found to work well even with an underrun 60mA bulb
as the light source.

circuit has been run under these latter conditions
for five hours in daylight with the cell unshielded
and placed a few centimetres from the flashing
bulb. The rclay oscillated in sympathy with the
light for the whole period in spite of the changing
ambient light level. Since the transistor was
continually being switched on and off during this
time this trial serves as a good test of power
stability. The transistor did not heat up at all.

There is much scope for experiment in the
circuits of Figs. 2 and 3. Almost any relay to
hand may be tried (with due attention to the
power handling capacity of the OC83) and the
potential divider adjusted to suit any special
requirement. Additional sensitivity to dim light
may be achieved by connecting point A to a third
supply line, positive with respect 10 the OV line.
(+1-5V. OV and —75V supplies can readily be
obtained from a 9V grid bias battery). Different
types of screening, lattice windows and coloured
filters can also be tried. Photoconductive cells
will respond to most of the visible spectrum and
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Parallel beams
/ of light

u (cevn f—e>q ras

Fig. 4: An arrangement for a device to determine the direction of a body

passing two cells.

August, 1965

through the beams in the direc-
tion of the arrow and that we call
the output of the cells *“ 0 when
they are illuminated and “1”
when the beam is interrupted. The
pulse generator in this circuit is a
device that only emits a short out-
put pulse when its input goes 1/0.
The gate has output 0 only when
both its inputs are 1. Fig. 5 is the
practical circuit and 1 indicates a
potential of OV and 0 a poten-
tial of —7:5V when related to this
circuit.

Beam A will be blocked first

and the o/p of cell A (Tr3) goes

0/1. The o/p of gate A is
unchanged. since its other i/p
(from P.G.B.) is at 0. The pulse
generator A is unaffected since it
does not respond to 0/1 voltage
steps but only to negative going
steps (1/0). Then beam B is
broken and cell B (Trl) goes 0/1.
Gate B is not affected since its
other i/p (from P.G.A., Tr4) is
still 0. P.G.B. is unaffected. A
little later the body moves out of
beam A and cell A (Tr3) goes 1/0.
Gate A does not respond since its
ov, other input (from P.G.B.) is at 0.

0
=75V

1Sk(L

Tr4
oCs1

P.G.A. (Tr4) now produces a short

+1.5\:/) pulse 0/1/0. Since beam B is still

Cell A

Gate B
Fig. 5: A practical circuit for the arrangement of Fig. 4.

Celi B

also to infra-red rays which cannot be seen by the
human eye. This is useful for burglar alarms.

CIRCUIT THREE

Fig. 4 is a schematic diagram of a device which
uses two parallel beams of light across an entrance
with two cells and is capable of determining the
direction in which any body interrupting the
beams is going. Suppose something is travelling

0
=75V

Monostable2 Approx
or bistableS 15k

OAB1

oV

+15V
0

Fig. 6: A relay drive circuit.

Pulse gen, A

blocked one i/p to gate B (Tr2) is
already at 1 and the gate there-
fore gives a short output pulse
1/0/1 as P.G.A. goes 0/1/0. When
the body moves out of beam B, P.G.B. gives a
short pulse, but as cell A (Tr3) is at 0 gate A is
unaffected.

As the circuit (Fig. 4) is symmetrical gate A will
produce a pulse when something passes through
the beams in the opposite direction. If a body
only passes through one beam, or is too thin to
interrupt both beams simultaneously, the device
gives no output. This may be used to discriminate
between persons and arms where it is necessary to
prevent people from interfering with a counter by
moving their arms through the beams or between
pedestrians and vehicles. If it is required to detect
objects moving in one direction only, half of the
circuit can be removed (i.e. to detect objects
moving in the direction of the arrow P.G.B. and
gate A can be discarded). Fig. § gives the circuit
of such a unidirectional device; for bidirectional
detection Tr3 and Tr4 should be duplicated with
associated components.

The width of the output pulse is determined by
the time constant CR and will be less than ImS
with the values given. Such a short pulse cannot
be detected on a meter and, unless the device is
feeding into further electronic equipment, it is
necessary to connect the output to some prolong-
ing circuit such as a monostable. In the case of a
unidirectional circuit and if the operation initiated

—continued on page 338
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LIGHT PROGRAMME
EXTENSION s @ @68

by V. E. Holley

HE design to be described is essentially a

_simple inexpensive fixed-tuned Light Pro-
L gramme receiver which is fitted into an
extension speaker cabinet. By a system of simple
switching either the programme on your main
receiver, or on this receiver may be selected at the
extension position. Construction is simple and
there are no problems of alignment or stability: the
less experienced constructor may therefore attempt
it with confidence.

Circuit Description

Fig. 1 shows the circuit of the prototype. The
ferrite rod aerial fitted with a long wave coil L1, is
fixed-tuned by C1 to 200kc/s. V1, an EF91 high
gain r.f. pentode, is a most versatile and inexpen-
sive valve. The arrangement of V1 is conventional,

and the stage gain is high and selectivity ample for
reception at 200kc/s.

Further r.f. amplification is provided by a second
EF91, V2. It must be explained at this stage. that
“the prototype unit is in service in a locality where
the Light Programme is not very well received. In
many areas V2 and its associated components will
not be required and the amplified signal from V1
may be passed through capacitor C4. direct to the
-diode detector DI. With only one r.f. stage, the
decoupling components R2 and C2 can also be dis-
pensed with. These modifications simplify the
receiver considerably. As a guide, the single stage
version worked very well in the North-west f.ondon
area but V2 had to be added for satisfactory
results in South-west England.

A GEX34. crystal diode. is used as a detector,
and the rectified signal passes via the filter network
C7. R8 and C8, and thence to the volume control
VRI1.

A.F. amplification and output are provided by
an ECL82 triode-pentode. Bias for the triode
<ection is obtained through the 10MQ grid resistor
R9. and the cathode can therefore be returned
direct to chassis. R10 is the anode load resistor,
and C10 couples the audio signal to the grid of the
pentode section. R11 and C11 are audio decoupling
components. The usual biasing components are
included in the pentode cathode circuit, while in
the anode circuit. a filter network, comprising R14
and C13 give tone correction. The optimum load
for the ECL82 is 90000 and the output transfor-
mer should therefore have ratio of about 55:1 for
a 30 speaker or 25:1 if the speaker is of 150
impedance. There will be a voltage drop across the
primary winding of the output transformer and
resistor R13 ensures that the voltage at the screen
grid shall not exceed that at the anode.

Power Supply

The total h.t. current requirement with two r.f.
stages is 60mA at 230V, while the valve heaters
need 2A at 6:3V. This is providea by a miaiature

WA
m MT
4 Sic 519 ‘
R13 Y o
o 202K 6X

R1
220K0% o o
OO1F.
HD 00
):)
- T2
fn | L
ity
I U o 4
S | Ve
Jvaa | JEcLe2
1ECLE2 Sp1n
et 2470k

c

251-'T 63002

R17 W

° man

LS i 470 recever
sla S1b

Fig. 1: The Light Programme receiving circuit.
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to main
receiver

Connection—

r

© 00 w®

10

r

L3

Fig 2: The underchassis wiring of the unit.

mains transformer and a 6X4 valve rectifier. Any
other arrangement which provides these currents
and voltages will be quite suitable, however, if
half-wave rectification is used, it will be necessary
to double the value of the reservoir capacitor C15,
Smoothing is provided by resistor R16 and
capacitor C14. Depending on whether there are one
or two r.f. stages and upon the transformer-rectifier
combination employed, the value of R16 may need
alteration to bring the h.t. line voltage within the
range 230—250V. A 63V 0-3A pilot light is fitted
in any convenient position on the front of 'the
speaker cabinet.

Connection to Main Receiver

Switches S1 a, b, ¢ and d, are the poles of a
4-pole, 3-way switch. This is arranged so that, from
a central OFF position, rotation in one diréction
connects the speaker to the main receiver and in
the other, to the internal receiver, at the same time
switching the power supply as necessary, Switch
S1b introduces a dummy resistive load at the posi-
tions where the speaker is not connected to the
main receiver, so that the loading of the main out-
put stage will not be upset by operations at the
extension. If the extension speaker is of 150
impedance, the value of R17 should be increased to

Resistors: ’

Rl 150¢2 RIC  220k(2
*R2 k42 RII 22k
*R3 47k() RI2  470k(2
*R4 1kQ RI3  2:2k(2
*RS 4.7kL) RI4 4.7k
*Ré 150€2 RI5  680Q)

R7 47kS) R16 1k, SW

R8 47k RI7 4.7Q

R9 10M)

All 10% $W carbon, unless otherwise stated

VRI 470k} potentiometer
Yalves:
Vi EF91 V3 ECL8:
*y2 EF9I V4 6X4
Indyctors:
Li . Dual-wave ferrite rod aerial (Denco
FRA2)
RFCI  R.F. choke (De¢nco RFCTA)
Tl Output transformer. 55:} ratio for 302
. speaker; 25:1 ratio for 15 2 speaker
T2 Mains transformer. Secondaries: 250-0-

250V, 60mA; 6-3V, 2A

COMPONENTS LIST

Capacitors:
. 330pF silver mica 350V

*C2  0-0iuF paper 350V
C3  0.014F paper 350V
C4 330pF silver mica or ceramic 350V

*C5  0-0luF paper 350V

*Cé  330pF ceramic 350V
C7  330pF ceramic 350V
C8  330pF ceramic 350V
C9  0-0luF paper 350V
Cl0  0:01uF ceramic 350V
Cll  8uF electrolytic 350V
C12  25uF electrolytic 25V
CI3  0-014F paper 350V
Ci4  32uF electrolytic 350V
CIS  8uF electrolytic 350v

Miscellaneous:

SI  4-pole, 3-way rotary switch
Dt GEX-34 or similar diode
. kPl 6-3v, 0:3A pilot lamp

Three B7G and- one B9A valveholders.
Lampholder. Tinned copper wire, sleeving,
grommets, etc,
*These components are not required if there is
to be only one r.f. stage,
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about 220, The connection to the extension line is
made by way of a non-reversible plug and socket
as shown in Fig. 2. the “earthy ” side of the line
being taken to the larger of the plug pins.

Construction

This is not at all critical and the size and shape
of the chassis can be varied to suit the cabinet into
which it is to be fitted. For the prototype, an 8in.
speaker in a cabinet 12 x 12in. offered a narrow
space at the bottom and a chassis 10 x 3 x 14in. of
18s.w.g. sheet aluminium was used. Because of the
proximity of the aerial, V1 and V2 must be
screened and RFC1 must also be enclosed in a
screening can. A satisfactory mounting for the
aerial can be made from sheet aluminium, cut to
shape shown 1n Fig. 3 and bolted to the rear chassis
runner. Fit rubber grommets into the two din.
holes and pass the aerial rod through them as
shown in the illustration.

R

¥Kdia
|

diia
|

\ Gap Gap i
! : 1 1
| L

31

Fig. 2: A suggested addition to the chassis for mounting
the ferrite rod aerial.

Fig. 3 shows all the wiring and the approximate
positions of the components on the chassis. Tinned
copper wire of 22s.w.g. covered with sleeving, is
suitable for all the wiring. Work can proceed in
any desired order, but it is convenient to deal with
the power, output and a.f. stages first and to fit the
-aerial last, one lead from L1 being earthed at a con-
venient point above chassis. The ratings for resis-
tors and capacitors arc given in the components
list. No special components are required but it is
convenient to use a disc ceramic for C10.

Testing and Alignment

When all the wiring is complete. check with a
meter between C15 and chassis to see that there are
no shorts in the h.t. circuits. Now connect the
power supply and after allowing a minute or so for
warming up, advance the volume control and slide
1.1 along the ferrite rod until the programme is
heard. Accurate tuning is obtained by connecting
a high resistance - voltmeter, positive to chassis.
across VR1 and adjusting the position of L1 care-
fullv for maximum indication. Alternatively. the
adjustment can be done by ear at very low
volume. When the best position for L1 has been
found, fix it in position with a little beeswax. Wl
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NEXT MONTH IN
PRACTICAL

THE ‘RECORDIO’
RADIO TUNER

Designed to be built into a tape
recorder for straight-through radio via
the recorder amplifier, or the recording
of radio programmes.

BAND EDGE MARKER

Crystal controlled unit, using a single
transistor, giving band edge markers for
80, 40, 20, 15 and 10 metre bands.

THE VERSATILE EF50

Still available for a shilling or two on the
surplus market, this valve can be used for a
wide number of applications.

TRANSISTOR TWO

Constructional details for a 2-transistor,
four-stage reflex receiver for beginners.

SEPTEMBER NUMBER
on sale August Sth

ORDER YOUR COPY NOW!
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Wonderful Response

You will, I am sure, be pleased
to know that my letter, printed
in the May issue of Practical
Wireless, has more than served
its purpose.

I have received a complete <et
of transformers from a student
in Bridlington and a set of slugs
from a Londoner. I also received
a rather bald request for “the
h.f. coil” with no mention of
slugs at all! Even then I would
have replied, - of course, if he had
had the goodness to include a
s.a.e.

Perhaps the most pleasant
result of your publication was a
brief note asking me if I was a
person the writer knew years ago
in ... 1 am indeed, so you
have found an old friend for
me!

Again many thanks and my
best wishes for the continued
success of P.W,

G. H. Scholey, G3CDR.
Dartford,
Kent.

Like Practical Television

[ aM a keen reader of Practical
Wireless and Practical © Tele-
vision. I think that they are both
excellent magazines but [ would
like to see a Test Case relating
to radio in Practical Wireless. 1
would also like to see a monthly
section on Servicing Radio
Receivers set on similar lines to
Servicing Television Receivers
as in Practical Television.

Wm. G. Hall
Billingham,
Co. Durham.

I would be interested to hear
what other readers may have to
say on the above subject.—
Editor.

Competent Constructors

WiITH reference to Mr. R. A,
Packer’s letter (News and Com-
ment, May issue). In my view. a
competent constructor is one
who makes the best possible use
of components he already has in
stock. Or to put it another way.
no sensible person would go and
buy a new Mini if there was a
perfectly good and reliable large
car of somewhat older vintage
already in the garage.

H. T, Kitchen.
Nuneaton,
Warwicks.

NEWS AND.

SEMICONDUCTOR SUPERMARKET

For the first time in the UK, semiconductor components will soon
be available on a self-service basis in a number of centres throughout
the country.

Pre-packaged components complete with technical data and infor-
mation booklets will be displayed in selected retail shops where con-
structors will be able to help themselves to a range of solar cells,
transistors, rectifier diodes, zener diodes, silicon controlled rectifiers,
selenium photocells, etc. :

The manufacturers of all the products are Ipternational Rectifier of
Oxted, Surrey, and the first semi-conductor centre opened at Stern-
Clyne Ltd. in Holloway Road, London, during May.

All these components have guaranteed performance figures and in
the case of such items as transistors, hundreds of American and European
equivalents are listed in accompanying literature.

HONG KONG IMPORTS BRITISH RESISTORS

A British electronics firm—Morganite Resistors—is exporting a
quarter of a million resistors to Hong Kong every week.
According to a recent announcement this is because Japan—a
major component supplier to the Hong Kong radio industry—
cannot make resistors of the same accuracy within the price
range, with a tolerance of better than 109,

The resistors are mainly used in low-cost transistor receivers.

MINIATURE 18W SOLDERING IRON

R o S E

i = 'E:. ““:‘j. e : “i:& wf%E e Ei s
This new |8W miniature soldering iron—model “'G"—was gnnounced
recently by Antex Limited of Grosvenor House, Croydon,

As in all Antex irons, the heat-source of this model is placed inside the
actual bit, which is split to prevent “freezing” to the iron. Extra heat
storage capacity is achieved with this particular iron in the heavy shank of all
the bits designed to fit it. In fact there is a range of four bits (from <%in. to
zin.) available for the model “G”.

Complete with bit the iron weighs between two and three ounces (according
to the bit used) and costs 32s. 6d. R

RADIOTELEPHONES FOR TANKER FLEET
The installation of a v.h.f. am./f.m. radiotelephone in the S.S. British
Holly this year brings the number of Redifon v.h.f. equipments now in
use aboard B.P.’s fleet of tankers up to one hundred. A similar instal-
lation was also made in the 100,000 ton British Admiral—the largest
tanker ever built in Europe.

Redifon supply two types of v.h.f. radiotelephone—the GR.286 Mk.2
and the GR.289 Mk.2—for use in vessels of all classes. The GR.286 Mk.2
provides complete coverage of all allocated f.m. channels in the Inter-
national Maritime band of 156-162Mc/s.

The GR.289 Mk.2 radiotelephone provides || f.m. channels and covers
international distress and safety, inter-ship, port control and radar
advice services while also providing public correspondence and private

band ship-to-shore channels.
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IMPROVED WIRE STRIPPERS

[ = & e i U e AR

A wire stripper and cutter, more sophisticated than previous models,
has been introduced by Multicore Solders Limited (Maylands Avenue,
Hemel Hempstead, Herts.). '

The tool is in the form of a pair of pliers and is shown in the photo-
graph above. A rotating gauge on the side selects the depth to which
the stripper blades cut forany Standard Wire Gauge between 12 and 26,
while the blades will also cut through any wire or flex if required.
The price is 7s. 6d.

ELECTRICAL ENGINEERS EXHIBITION 1966

Over 30,000 sq. ft. of extra floor space will be available to exhibitors
at next year’s Electrical Engineers Exhibition.

Already the dates for the Exhibition, to be held once again at Earls
Court, London, have been fixed as 23rd to 30th March. Increased over-
seas participation is expected at the larger show.

RADIO/TV LICENCES TOP 13} MILLION

The total number of combined sound and television recetving licences in the
UK now stands at over 134 million. The actual figures for April just issued,
show an increase during the month of 42,722 to 13,295,767.

The number of sound only licences continues to decrease, the April total
being 2,788,405, including 630.191 for sets in cars.

TELEGRAMS ViA EARLY BIRD

During June American telegraph companies and selected customers in
Great Britain exchanged pictures and data, telex calls and public
telegraph messages via the Early Bird satellite. (Before this Early Bird
had been used to relay trans-Atlantic television exchanges).

The telegraph messages transmitted, were ones selected at random
from normal “traffic’”’, and were transmitted both by trans-Atlantic
cable and by the satellite. Recipients of these received two copies of
the telegrams, one clearly marked “Via Early Bird".

wWwWw.americanradiohistorv.com
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BECAUSE OF THE LARGE NUMBER
OF OUTSTANDING “SELL OR
LOAN" REQUESTS NOW HELD BY
US, WE REGRET THAT FOR THE
NEXT FEW MONTHS WE WILL
NOT BE ABLE TO ACCEPT ANY
LETTERS FOR THIS COLUMN.

Sir, + wouid be grateful if any
reader could sell or loan me . . .

. aircuit diagram andfor any informa-
tion regarding the Holland-made radio Type
KYS841E “Nr 3731'. | do not know the
orand but there i1s a symbol showing an
orchestra conductor on the cabinet.—Lee
soon Eng, 147 Sunger Korok. Alor Star,
Kedah, Malaya.

... any details for making a bass guitar.
The main points | wish to know are; the
space measurements between the fret wires
and the distance from the junction of head
and stem o bridge.—G. Braddock, 36
liardy's Road, Cleethorpes, Lincs.

" modificacion details {2m) for 19
L set.—). H. Dresner, Paul’s Hill, Leigh,
Nr. Tonbridge, Kenc

. manual or any miormation about
Geloso G209 Recewver.—C, R. Dcherty.
5, Bedford Street North Liverpool 7

a carcuit diagram andior informa-
tion about the valves used 1n the "Packurd™
AQ0914 four valve superhet m.w receiver.—
E. Jones, 13 Curie Way, Meadowbridge,
Cape, South Atrica.

_information on the connections to.
or any othar data on, the c.r.t. type
CVIi526.—A. F. Young, 56 Church Road
Kearsley, Boiton, Lancashire.

. the details for a s.s.b. adaptor and 2
circuit diagram and data of a 60W v.f.o.
type transmicter and modulator.

Also, could the reager who very kindly
lent me the manual lor >X2¢ please let me
have his address.—S. L Anand, 207 LI.T.
Quarters, Kahianpour. Kanpur U P

_..any imormation on  the G.P
receiver R1116A, rei. 100/1522, serial No.
~888.—P. Hogarth, 16 Blackett Ave., Nor-
ton. Stockton-on-Tees, Co. Durham.

...any information on the crystal
controlled oscillator section of the Elico
v.h.i. receiver unit AP61357—62H, No.
1597, including the type and frequency of -~
crystal required.—F. Neeson, 34 Bangor
Road, Holywood, Co. Down, N. iretand.

.. circuit diagram and information re
Hallicraiters Communications  Recewver
model $40; Irequency range ‘55Mc/s to
44Mc/s.—Nimal Ratnayake, Royai Ceylon
Awr Force. China bay, Ceylon.

...any 'nformation a all on unit *
R-3/ARR-2X andjor Indicator umit type
Z6.—D. Bartle, Runnymede, 35 Oaklano
Avenue, West Hartlepool

. the handbook or circuit diagram
for the wireless set (Canadian) 58 Mk.l.—
M. Brereton, 38 Burma Road, Stoke New-
ington, London, N.16.

.. a circuit of an o.cilloscope using
the "Etel 4EP7'' tube.—Jjames P. F. Windle,
57 Victoria Rise, London. £ W.4,

...the handbook for the R220.—)
Ereer, B3 West tnd, Kirbymoorside, York.

.". . the handbook for the Globe Scout
model 65, by World Radio. Also information
as to where a stockist for this company
exists n Britain.—Denis McCann, 23
Ochilview, Cowie, Stirlingshire, Scotland,

... a service sheet or circuit diagram
tor Smuth's Radiomobile model 4100 .or
4200 car radio.—J. Carpenter, 7 Hawkdene,
Chingford, London, E.4.

. the circuit and servicing manual of
the Walter Metropolitan tape recorder.—
|3 Grange Avenue, Leicester Forest East,
Leicester. .

.. any information on the army ser No,
19,——B. Kitcher, Il Scarborough Road.
Blackburn, Lancashire.
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10. CRYSTAL OSCILLATORS; FREQUENCY MUL-

TIPLIERS; POWER AMPLIFIERS; TRANSMITTER

KEYING; AMPLITUDE MODULATING A TRANS-
MITTER

S

dHL Y

10.1 R.F. Oscillator Stability

ARTOUS oscillator circuits were dealt with in
i/ a previous article (R.A.E., May, 1965. P.W))

and in each case the frequency of oscillation
was determined by an inductance and capacitance
combination forming a tuned circuit. (Types of
oscillators mentioned included the Tuned “Anode-
tuned Grid (T.A.T.G.), Colpitts and Hartley.)

In any of these circuits a change in the value of
any component in the tuned circuit will result in
a8 change in frequency of the oscillator. For
example, if the oscillator valve generates sufficient
heat to slightly alter the size of the inductance a
gradual frequency drift will occur. Changes in
voltages applied to the valve electrodes may also
cause frequency changes as different voltages will
cause different amounts of heat to be generated.
Mechanical vibrations in an oscillator may also
cause frequency changes—and can even modulate
the oscillator frequency.

An extremely stable oscillator can, however. be
constructed which does not use the familiar
inductance/capacitance in the grid circuit but
instead uses a quartz crystal.

10.2 Crystal Controlled Oscillators

The frequency of an oscillator can be main-
tained at a constant level by using a quartz crystal
as the tuned circuit. The crystal is resonant at a
particular fixed frequency and this is determined
almost completely by the dimensions of the
crystal. In fact the thickness of the crystal is the

RFC

Power
output

-L ca
¢c2 2R
T
7

Fig. 88: The Pierce crystal controlled oscillator

August, 1965

main controlling factor. In order to make .a
quartz crystal oscillate, however, feedback from
the anode to the grid must be facilitated in much
the same way as in other types of oscillator
mentioned.

When a crystal oscillator is operating. a small
current passes through the crystal, this being
determined primarily by the amount of feedback
applied. If this current becomes too large,
heating of the crystal will occur and slight
frequency changes will result. It is important to
use as low a crystal current as possible—consistent
with easily maintained oscillation.

It can be seen that the power output of a crystal
controlled oscillator should preferably be kept
low and in this respect it is inferior to the
inductance /capacitance controiled oscillator.

10.3 Typical Crystal Controlled Oscillator Circuits

In Fig. 88 is shown a very simple crystal
controlled oscillator circuit—this is, in fact, a
Pierce oscillator.

In Fig. 88 the amount of feedback is controlled
by the ratio of the values of C1 and C2. If the
circuit is studied carefully it can be seen that C|
is in parallel with the anode/cathode interelectrode
capacitance of the valve and that C2 is in parallel
with the grid/cathode interelectrode capacitance
of the valve. In order to obtain feedback the
interelectrode capacitances of the wvalve are
effectively increased. R is a grid leak and may
have a value of 20-100.0000). R.F.C. is a radio
frequency choke and this prevents r.f, power from
the oscillator being dissipated in the power supply
or from being passed to another circuit through
the power supply circuits.

Shown in Fig. 89 is an oscillator circuit which
is basically the same as the tuned anode-tuned
grid- oscillator dealt with previously. In this case
the inductance/capacitance in the grid circuit has
simply been replaced by a quartz crystal,

; 100pF

) Power
F- output
| 1000pF
— 100k Q2
I HT—

/7/%/,

Fig. 89: A grid plate crystal controlled oscillator.

10.4 Frequency Multiplier Circuits

Up to quite recently crystals were only reliable
up to a frequency of about 20-30Mc/s, crystals
for higher frequencies being verv thin and able to
operate at very low powers only. Therefore it was
found to be comparatively casy to multiply the
frequency of operation of a crystal. Frequency
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your career . . .
hobby . . .
own business . . .

The demand for good Electronic Engineers is increasing
almost daily throughout the world. Electronics is now
the most rapidly expanding of all industries with its
applications reaching into almost every sphere of human
activity. If you are%ooking for a new career with new
opportunities, then now is the time to choose—
Electronics. If you are already employed in this field—
then now is the moment to seek high qualifications
to' secure the top jobs which are waiting to be filled.
Most of all, the great potential of electronic develop-
ment means uniimited scope for the future and will
ensure a secure occupation for you—unlikely to be affec.
ted by possibie future recessions in other industries.

The British National Radio School has had 25 years’
experience of HOME STUDY coaching for students
wishing to master the fascinating subjects of Elec-
tronics—whether the object be career or as a hobby or
new interest. The School is entirely independent and
specialises ONLY in the teaching of electronic subjects.
It employs only fully qualified staff to conduct and
supervise each individual course taken by a student
and it is this close and personal contact between Tutor
and Student which we believe makes possible the suc-
cessful completion of a course of study.

A special feature of our system is that ali courses
start right from the beginning and no previous knows-
!edge or experience is necessary or expected. Training
is carried out in easy step-by-step stages using the most
modern methods of tuition. The great advantage of
the home study method is that it provides a complete
seif-contained course giving everything needed for the
subject concerned and enabling work to be done in the
comfort of one’s own home and over any period of time
desired.

?

EXAMINATION COURSES

@ CITY & GUILDS TELECOM. TECHNICIANS CERT.
@ CITY & GUILDS FULL TECHNOLOGICAL CERT.
@ A.M.Brit.I.R.E. EXAMINATION

@ RADIO AMATEURS LICENCE EXAMINATION

@ P.M.G. CERTIFICATES FOR RADIO OPERATORS
@ R.T.E.B. SERVICING CERTIFICATES

OTHER COURSES
@ MATHEMATICS
@ TELEVISION
@ TRANSISTORS

@ SERVO-MECHANISMS

@® COMPUTERS

@ RADAR & NAVIGATIONAL
AIDS

L POSTIN

[) 1Y | J S

ADDRESS ;.

! am interested in,

TO: BRITISH NATIONAL RADIO SCHOOL, RA
Please send me your free Brochure, giving detarls of your

LEARN - THE
PRACTICAL
WAY ...

Learn — by boflding — a=
international receiver in
the top quality class . ..
nine ﬂmin%rl oo LW

FM . ., incorporates every
modern

receiver  design

que.

£0,000 chm/volt
modern multi-

N

range test meter. .

Transistorised
signal generator
of new design and
wide trequenoy
SOVErage ...

Catbode ray oscilloscope
to show how cireuits
work . ..

| Complete picture way

+ library of theory books and
i|| M L' practical manuals
deibior NO MATHEMATICS!

BUILD AND EXPERIMENT WITH ALL
THE ABOVE—AS—YOU—LEARN . ..

This is 2 new comblete experimental course comprising a
mixture of theory and practical work using a very fuil
range of electronic components and apparatus. Starting
right from the beginning—or at a later stage if needed—the
cour~e enables the student to build up all the hasie elec-
tronie circuits—amplifier: oscillator; rectifiers detector;
ete.—and finally to the design, construction, testing an
sorvicing of  latest design fully transistorised receiver
u~ing nine transistors and covering long and medium wave
and TWO SHORT WAVEBANDS plus VIIF/FM reception.
It is of real luxury quality throughout—operates from a 9v,
bhattery and can be used anywhere in the world. Every pre-
sent-day technigue in circuitry is covered and the course
al=0 includes multisrange test meter: signal generator and
o~cilloscope, By the end of the course the stndent will be
able to deal with any type of servieinz work with confi-
denee and will also have a very useful worhshop of equip-
ment.  Nearld 180 interesting and abs rbing BEXPERI-
MENTS are carpied out during this comprehensive course
enabling anyone to gain full mastery of clectronics.

ow.- 1. r A v A ¥ VA

DIO HOUSE, READING, BERKS.
Courses, without any obligation, to —

............. eneeLbisese fab i AR |

.courses above
PW 8/65

Biock Caps
Piease
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HI+

Fx
234o0r5

y

37&:% 2:2kQ
To oscillator anode .
(trequency F..Mc/s)

I 1000pF
T

M1

n ¥

£ e %’%%0

= c;'- Kk

7

Fig. 901 A frequency multiplier circuit.

multipliers are alse of use to enable a single
crystal of,  say, 3-SMc/s to be used to obtain
output frequencies of 3-5, 7 and 14Mc/s, etc.

In a simple form a frequency multiplier could
be as represented in Fig. 90. The tuned circuit in
the grid of the valve is resonant at the same
frequency as the crystal oscillator and the tuned
circuit in the anode may be resonant at two, three,
four or five times this frequency. The power
output from a frequency multiplier can never be
as great as when the stage is used as a straight
amplifier. Consequently the greater the number
of times the frequency is muitiplied the less the
power output from the multiplier. Bearing this
in mind it is not general to use frequency multi-
pliers which multiply the frequency more than five
times,

A simpler frequency multiplier does not use a
tuned circuit in the grid but is connetced directly
to the oscillator anode. This circuit is shown in

Fig. 91.
HI+
47k0 2.2k
To oscillator
. aFnode (f)requency
~..Mc/s EOu:t:p u:t
Fx
100pF 234 o0r5
[ \
l 4
i
= 1000
47kQ:E BF
) HT—

w7

Sig. 911 A simpler.frequency multiplier in which the tuned
circuit in the grid of Fig. 90 is eliminated.

August, 1965

10.5 R.F. Power Amplifler Circuits

In order to radiate considerable power from a
transmitter the signal generated by the oscillator
has to be amplified to a very great extent. The
function of a power amplifier is, as mentioned, to
generate high r.f. powers, but it must also be
efficient in respect that harmonic radiation is low.
In order to minimise harmonic radiation the Q of
the tuned circuits used in a Power Amplifier (p.a.)
is made very high.

A simple p.a. is shown in Fig. 92 and L2 may
be connected to the aerial or to the next amplifier
stage. The load resistance at which the valve
operates must be matched to the transmission
cable which carries the power to the aerial. For
example, the transmission line or feeder may be
of, say, 3000 impedance and, as the p.a. load
resistance is usually much higher, L1—L2 consti-
tute a step-down matching transformer.

HI+
SG+
L2
To driver To next
stage stage
or aerial
C -
l
'I
RFC
(g‘rld v
ias o
_-l!_.+ HT~-

W

tig. 92: The circuit of a simple r.f. power amplifier.

In Fig. 92 the r.f.c. is to prevent the power from
the driver stage being dissipated in the low
impedance bias supply. R.F. power amplifiers are
generally operated under Class C or AB condi-
tions. Output circuits will be dealt with further
when aerials are discussed.

10.6 Keying a Transmitter

In order to radiate carrier wave (c.w.) signals,
using the Morse Code, the output of the trans-
mitter must be reduced to zero after each “dot”
and “dash”. This is simply a way of saying that
in_fact the transmitter must be switched on and
off in order to radiate the desired signal. This is
usually accomplished by using a key. In the
interests of safety it is desirable to key the trans-
mitter at a point where high voltages are not
present. The key is often placed in the cathdde
circuit of a crystal controlled oscillator or in the
cathode circuit of a buffer amplifier (a buffer
amplifier is an amplifier which is used to isolate
an oscillator from any higher power amplifier
which may follow and it usually operates at the
same frequency as the oscillator). Jn a v.fo.
(variable frequency oscillator) it would be
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DESPATCH-TODA

Autochange 2-tonp
Cabinets 17 x 15
84,  High flux
loudspeaker, 3 watt
2 walve 2 stage
amplifier ready built.
Quality output. Volume
and tone controls. All
items
together
perfectly
Special in-
structions
enable ass-
embly 1n
30 minutes,
only 5 wires
to join, 12
months’ guarantee.,
AUTOCHANGE KITS
B.8.R. Superslim ....
Garrard Autoslim . ...
Garrard AT5 .. £12.10,
OR SEPARATELY
Cabinet with board 14 x 13in. ., £3.9.
Amplifier with speaker £2.12.
AUTOCHANGERS (Stereo/Mono 15/- ext
B.S.R. UA25 Supershm. ..... .1
Garrard Autoshm Mono
Garr: . £8.10,0;
SINGLE PLAYERS
Garrard SRP10 auto stop
E.M.I Aunto Stop Model N
B.S.R.Janior. .. .....ueeeniae

Q MAX CHASSIS CUTTER

DE LUXE RECORD PLAYER KITS

above.
.P. 5/-
. /-
. 5/-

Complete—ay
... £10.10.

(5]
Jad
o
[
©
bode )
o

ATE .. £14.15.

omo

® oy
L]

3/6
3/8

iy

bl
QN R®D
E]
-y
Rl

...  £6,10.
AT6, £10.10.0,

. £4.17.6
.1

o
R o

Complete die punch Allen screw and key.
. 1416 lgin. /e 13in. 2216
in. 146 Iz, 18l 2in. 343
in. I15/6 ljin. 1876 2%in. 3719
in. 159 2in. 20/ 25in. 4479
in. 18/ 1tin, 206 lin.sq. 3176

CRYSTAL MIKE INSERTS
131n. dia. x {in. 6/6; BM3 1 x iin. 7/6
ACOS MIC, nsert 13in. dia. x Lin. 8/6
TANNOY CARBON MIKE. Complete 5/6

Y?'PHON E'R'c's' = LOUDSPEAKERS

NEW ELECTROLYTICS FAMOUS MAKES

TUBULAR TUBULAR | CAN TYPES
1/350V  2/-|100/25V 2/-8/800V 8/~
2/350V 2/3‘250/25\/ 2/6]16/600V 12/-
4/350V  2/3,500/15V 2/6‘16+IB)5007 78
8/450V  2/3|1.000,15V  2/6,32-+ 32/350V 5/6
16/450V  3/-|8-+8/450V  3/6|32+ 32/450V 8/-
32/450v  3/9|8-+16/450V_3/8|50-+50/350V i~
25/25V 1/9/16+ 16/450V 4/3 |84 + 120/350V  11/8
50/50V  2/-132+32/350V 4/6/100 +200/275V 12/-

PAPER TUBULARS
350v. 0.1 8d.; .5 1/8. 1 mFu. 3/~
500v. 0.001 to 0.03 8d.; 0.1 1)-; 5 1/6; 0.5 2/8.
1,000v. 0.00L, 0002 0.0 0.01, .02, 1/6; 0.05,

0.1, 2f-3 0123, 1.5 3f-,

2,000y, 0.005, 0.01, 0.02 2/8; 0.05 3/6.
Sub-Min. .001, 005, .01, .02, .04, .05, 0.1, 1nOv.
1/- ea. 1, 2, 4, B, 16, 5, 30. 50, 100, 500
1,000 mFd, 15 volt, 2/8.

SILVER MICA (tolerance lpk). 2.2 to 47pF, 1/}
ditto 1% 30 to .0lmtd, 1/-; 1.000 to 5,000 pF, 1/9.
Ceramics 500V, 1pF to 0.01 mfd., 9d. each.

TWIN GANG. "0-0” 208 pF + 176 pF, 10/8; 365
pF minature. 10/-, 500 pF standard with trimmers
9/6; midget with trimmers, 8/-; 500 pF slaw motion,
standard. 9/-; smali 3-gang 500 p)¥. 19/9. Singte
“o* 365 pF. 7/¢ SHORT WAVE. Single 10 pF.
25 pF, 50 pF. 75 pF, 100 pF. 150 pF. 5/6 each.
Can be ganged together. Couplers 9d. each.
TUNING AND REACTION. 100 pF, 300 pF.
500 pF, 8/8 each. sohd dielectnic. TRIMMERS
Compression ceramic, 30, 50, 70 pF. 8d.; 100 pF,
150 pF, 1{3; 205 pF, 1/8; 600 pF, 750 pF, 119,
Trimmer with knob 1000 p¥. 2/-.

0.P. Transtormer De Luxe, 30w, 90/-; OT/ML Ultra
Linear 10w. 49/6; Standard Pentode 5/8; 10w.
Push Pull 18/6.
—

TRANSISTOR MAINS
ELIMINATOR PPl-6v. PPo-uv. 2976,
DOUBLES. 42/6. PP1+PP1, PP9+PP3, PP11
{4+ 41 Rame size as batterics.

WEYRAD P50 COILS
Ferrite aerial 12/8: Osc. P50/LAC 5/6; 15t
amd 2nd 1.F. P50/2CC_5/7 each; 3rd LF.
P50/3CC 8/-2 Driver Trans—IL.FDT4 8/6:
Printed Circuit 9/8: 35 ohm Speakers, 5in.
17/6: 6 x 4in. 21/-: Book 2/-.

Coils Weartte “P”, 4/-: Osmor Q" from 4/-,
Rep. DRR2 LM, with reaction. 4/6.
Ferrite Acrials Vaive, M. 8/9; M.L.. 12/6.
5° Ferrite Rod Aerials, L. M. tor
transistor circuits, 10/- each.

Ferrite Rod. 8x §in., 6x 2in., 6 x%/,¢in., 3/- ea.
H.F. Chokes, 2/8. Osmor QC1, 6/9
Test Prods. 2/9. Sect Trim Tools, 3/-.
Neon Mains Tester Serewdriver, 5/-.
Multicore Solder. 8d. yd. Dispenser, 2/8.

ATURE PANEL METERS

h
Size 12 in. =q. Precision jewelled 2%

tmA .. 27/6 0L .-

smA .. 27.8 AL, ..o 29
300V 2718 S Meter 32/8
MOVING COIL MULTIMETER TK 20a

0-1000v. A.C./D.C., ohms 0 to 100k, etc., 49/6.
VALVE HOLDERS. int. Oet. or Mazda Oct., 6d,
B7G, BRA, BRG, B9A, 9d4.; B7G BUA, with can 1/8.
Ceramic EF50, B7G, B9A, 1/-. Valve plugs 2/3.

1965 RADIOGRAM CHASS!IS

Three Wavebands. Five Valves ECHS81.
Long, Med.. Short. EF89, EBC81. EL84, E280.
12-months guaraniee. A.C. 200/250 v. Ferrite
Aerial, 5 watts, 3 ohm. 13}in. x 7in. high x Sin.
deep. Dial size 13 x din, horizontal working.
Aligned, calibrated. Chassis isolated from mains.

BRAND NEW £9.15.6 Carr. 4/8.
Matohed speakers Bin. 17/8; 10in. 25/-; 12in. 30/-.

VHF-FM RADIOGRAM CHASSIS £16.10
With Long and Med. Wavebands. 15in. x 7in. x 9in.

NEW MULLARD TRANSISTORS
Holders 1/3; 0C71, 8/-; 0C72. 7/6: 0A210, 9/6;
0Cst, 7/6; AF115, 10/6; AF114, 11/-; OC44. 8/-3
0C45, 8/-; OC171, 9/-; OCL70, 8/8; AF117
9/6; 8, 12/8; BY100, 10/,
Mip Condensers 0.1 mFd, 30 v 1/3; 1, 2. 4, 5, 8,
16, 25. 30, 50, 100, 500, 1.000 mFd, 15 volt. 2/6.

MAINS TRANSFORMERS PFoatage 2/- each.
STANDARD 250-0 B0mA. 6.3 v. 3.5 A
5

tapped 4 v. 4 a. Rectitier 5.3 v. 1 ov.
2a. or 4 v. 2 a., 22/8, hitto 350+ 0 .. 20/8
MINIATURE 200 v. 20 mA, 3 10/6
MIDGET, 220 v. 45 mA. 6.3 v. .. 158
300-0-300, 70 mA. 6 .. 19/8
. 6.3v Hja 17/6
.. 10/

Ditto, tapped 1.4, , 4,5, 63 v, 1} a. ..
GENERAL PURPOSE LOW VOLTAGE 2 amp.
3, 4. 5, 6, 8, 9, 10, 12. 15, 18. 24. 30 v. 22/6

1 amp. version, taps up to 60 v. .. .. 29/8
AUTOTRANSFORMERS, 150 w. .. 22/8
0.115, 200, 230, 240 v. 500 w. .. .. 82/8
MULLARD “510” Mains Transformer .. 33/8
TRANSISTOR, 0v. 30mA, 1} x 1} x lin. ,. 7/8

BEST BRITISH P.V.C.
RECORDING TAPES

LP 5in. 900ft. 11/6: DP 1200ft. 18/6
LP 5in. 1200ft. 14/6: DP 1800ft. 24/6
TP Zin. InMMt, 19/6:  DP 2400ft. 26/6
. ohm
VYolume Controls | 80 C:BLEGOAX
Linear or Log Tracks, | Semi-air spaced  }in
Long epindles, Midget | 40 yds. 17/8. d.
T e 2 M. | 60 vas. 25)-. 6d. yd.
1.8 3/- D.P. 418 | jyeal 625 lines. U.HLF.

Steren L9 10/8; BP.14/8 | Low loss 5d 1

e e o, 716 | 10011, 500 Meps 6 Yde
TELESCOPIC CHROME AERIALS, L2 to 33in.. 8/6.
TRIPLEXERS Bands 1. II. TII, 12/6, COAX PLUGS 1/-
LEAD SOCKETS, 2/-; PANEL SOCKETS, /-,
OUTLET BOXES (Rurface or ttunty, 4/- each.
BALANCED TWIN FEEDER .. 6., k0 or 300 ohms
TWIN SCREENED per veb. 1f=, 80 ohms only.

THE “INSTANT" BULK TAPE
ERASER AND RECORD HEAD
DEMAGNETIZER. 200/230 v. A" 35/=

RETURN OF POST DESPATCH

p.p. Charge 116 Fuli List 1=, C.0.D. 276 extra.

RADIO COMPONENT SPECIALISTS

BAKER'S SELHURST

12in. 15w, Stalwart, 8 or 15
obms, 45-13,000 0.p.8.s
12,000 lines .. bgns
12in. 25 watt Guitar Model
15 ohm, 20-10,000 c.p.s.
Bass Res. 80 c.p.s. bgns. |,
12in. Standard H.D. 20w.
40-14,500 c.p.s. 7 gns.
12in. 35w. Guitar .. 8 g0s.
12in, De Luze 15w, 25-
17,000 ¢.p.s. Foam 9 gans.
12in. Bass 25w. 20.18,000
c.p.s. 17,000 lines, 12 gns.
15, Auditorium, 36w., 20 c.p.s. to 12 ke/s. 18 gns.
1510, 50W Guitar Model, 20-10 ke's. 18 gns.

CR.T. BOOSTER TRANSFORMERS
for heater cathode short clrcuit, or
tubes with tailing emissions. Fuli
nstructions supplied, mains Input.
Optional 23% and 505 boost.

2y, 6.3 12.6v. State voltage

v v, or
required, PRICF 15/6.

LOUDSPEAKERS, P.M. 3 OHM FAMOUS MAKES.
24n., 3in., din., bin., 7 x 4in. 15/8 each: 8in., 17/8;
6410., 16/8; l0n.,- 30/-; 12in. 30/« (15 ohms, 35/-);
10 x 6in., 22/8; ¥ x 3in., 21/=; 9 x 6in.. 21/-.
EMI 13 1 8in. 10W. ceramic, double cone. 45/-.
WAVE-CHANGE SWITCHES. 2 p. 2-way or 2 p.
G-way; 3 p. 4-way or 1 p. 12-way: 4 p. 2-way or 4 P
3-way, 3/8 ea.; 8 p. 4-way, 2 waler, 6/8.
WAVE-CHANGE “MAKITS™ avaitable: 1 p. 12-way,
2 p. B-way 3 p. 4-way 4 p. 3-way 6 p. 2-way. Kit Prices
1 wafer 8/8; 2 wafer 12/8; 3 wafer 16/-. Extra wafers
3/8 each, extra long shafts 2/- extra.

TOGGLE SWITCHES, a.p. 2/-; d.p.. 8/8; d.p.t., 4/-

BOOKS Please add postage
Transistor Audio Amplifier Manual 8/-
shortwave Transistor Receivers ...
Beginners’ Modern Transistor Scts, 7/6
sub-miniatnre Transistor Receivers 5/-
Boys® Book of Crystal Sets .. 2/8

34, W.” Radio Valve Data .. .. 718
1igh Fidelity Speaker Enclosure .. 51—
TV Fault Finding.. oo o .. 6-
Mullard Amplitier Manual o .. 8/6
Radio Valve Guide, Books 1, 2, 3,

4or5 .. .. o og .. bl-each
Practical Radio Inside Out .. .. 3/8
“Fransistor Communication Sets .. 6/~
‘Iransistor Controlled Models .. 78
International Radio Stations .. 2/6

JACKS Standard open-uireuit 28, closed circuit 4/6
Grundig type 3-pin 1/3; Btandard Lead Type 8/=
Phono Plugs 1/-, Sovket 1/- Banana Plugs 1f-
JACK PLUS, Screened 3/-. Grundig 3-pin_ 3/6
BULGIN NON-REV PLUGS and SOCKETS Pi4.
9-pin 4/3; P73 3-pin 4/6; P104.6-pin 8/8; P66 12/8
RESISTORS. Preierred values. 10 ohms to 10 meg.
}ow., § w., 1w, 20% 4d.3 1} w.. 8d; 2 w. lfe
HIGH STABILITY } w.. 1%, £/-. Preferred value,
10 ohms to 10meg. Ditto 5%. 10 ohms to 22 meg., ad.
5 watt 0.5 to 8.2 ohm 3 W. 1/8
10 watt} WIRE-WOUND RESISTORS 1/9
15 watt 10 ohms—6.,800 ohms 2/-
10 K., 15 K., 25 K., 10 w. 8/-
MAINS DROPPERS Midget. With sliders. 0.3a,
1 K. 0.2a., 1.2 K., 0.15 a. 1.5 K, 0.1 a.. 2 K., 8/-
each. Line Cord 100 ohms ft. 3-way, 1/- ft.
Wirewound Ext. Speaker Controls 100 8/-; 250 8/8.
WIRE-WOUND POTS 3 WATT. Preset Min.. TV
Types. All values 10 ohms to 25 K., 3/- each. 30K..
4/-, (Carbon 30K to 2 meg., 3/-). .
WIRE-WOUND POTS 4 WATTS. Long Spindle.
Value 50 ohms to 50 K. 8/6; 100 K., 8. .
SPEAKER FRET Tygan various colours. 52in. wide,
from-10/- ft.; 26in. wide from 5/- it. Samples 8.A.E.
EXPANDED METAL Gold 12 x 12, 8/-.
ARDENTE TRANSISTOR TRANSFORMERS

D3035 7.3 CT.1 Push-pull to 3 cbms output 11/=
D3034 1.5:1 C.T. Push-pull Driver 1/-
D3058 11.5:1 Cutput 3 ohms, 11/-; D1001, 12/-
D239 4.5:1 Driver: D240, 8.5:1 Driver 11/6
TRANSISTOR POTS 5 K Switched VC1545 5/3
SUB-MIN EARPIECE Xtal or magnetic 78

SUB-MIN JACK AND PLUG 2.5 or 3.5 mm., 3/8 pr.

B.F.H. TAPLE MOTORS 115 v, AL,
28 w. 12/6_pair, for 200/250 v. (in series).

Chassiss 18 s.w.e,

Rlank Aluminiwm
4 sides, riveted corners, lattice - ng
holes. 23in. sides, 7 x 4in.. 5/6: 9 x Tin.
6/6: 11 x 7in., 7/8: 13 x 9in., 9/61 14 x 11in,
12/6; 15 x 14in., 15/-: 11 x 3in. 6/6.

CALLERS WELCOME
337 WHITEHORSE ROAD

WEST CROYDON 7558 %es

Written guarantee with every purchase Export: Send remittance and extra postage no C.0.D, Buses 133, 68 pass door. 5.R. Stn. Selhurst
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TEGHNICAL
TRAINING

In radio tele wl'ffon
and electronics

Whether you are a newcomer to radio and electronics,
or are engaged in the industry and wish to prepare
for a recognized examination, ICS can further your
technical knowledge and provide the specialized

training so essential to success.

ICS have helped

thousands of ambitious men to move up into higher
paid jobs—they can help you too! Why not fill in
the coupon below and find out how!?

Many diploma and examination courses available,
including expert coaching for:

Institution of Electronics & Radio Engineers

(Brit.I.LR.E.)

C. & G. Telecommunication Techns’ Certs.
C. & G. Supplementary Studies

R.T.E.B. Radio/T.V. Servicing Certificate
Radio Amateurs’ Examination

P.M.G. Certs in Radiotelegraphy

General Certificate of Education, etc.

Examination Students Coached until Successful

NEW seLr-suiLD RADIO cOURSES

Learn as you build. You can learn both the theory
and practice of valve and transistor circuits, and
servicing work while building your own 5-valve
receiver, transistor portable, signal generator and
multi-test meter—all under expert tuition. Transistor
" portable available as separate course

POST THIS COUPON TODAY

for full details of ICS courses in Radio, T.V. and
Electronics.

t

INTERNATIONAL CORRESPONDENCE SCHOOLS |
Dept. 171, Intertext House, Parkgate Road, London, I
S.W. I ]

Please send me the ICS prospectus-=free and without I
- obligation. |
(state Subject-or Exam,) |
: 1

NAME :
ADDRESS I
8.65 '

INTERNATIONAL CORRESPONDENCE SCHOOLS

wWwWw.americanradiohistorv.com
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BRAND NEW AM/FM (V.H.F.) RADIO GRAM
CHASSIS AT £13,13.0 (Carriage Paid)

Chaassis size 15 x 63 x 53in. high. New manufacture. Dlal 14} x 4in. in two
colours, predominantly cream. 200-250v. A.C. only.

Pick-up, Kxt. Speaker. Ae., F., and Dipole Bockets. Five pushbuttons—
OFF, L.W., M.W., F.M., and Gram. Aligned and teated O.P. Trans-
forwer, Tone control. 1000-1900 M.: 200-550 M.; 88-98 Mc/s. Valves
EZ80 rect.; ECHS81, EF89, EABLS0, EL¥4, ECC83, 3-obm speaker
required.

10 x fin. ELLIPTICAL SPEAKER 25/ to purchasers of this chaseis.
TERMS: (Chassia) £3.10.0 down and 6 monthly payments of £2,4.0.
Cheap Room Dipole for V.H.F., 12/8, Feeder 8d. per yard.
ALTERNATIVE DESIGN. L.W. 1000-1900 M.: S.W. (8-15 Mc/s); MW,
190-475 M.; V.H.F. 87-100 Mc/s.: Gram position. Otherwise gimilar to
above chassis. Price 215.15.0 (carr. paid), TERMS: £3.10.0 down and 6
monthiy payments of 22.4.0. Total H.P. price £16.14.0. Circuit
diagram 2/6.

AMERICAR BRAND TAPE
FULLY GUARANTEED AT RECORD LOW PRICES
MYLAR BASE

7in. Stand. piay, 1,200it, . 12/6
7in. Long play, 1,8001t, . 18/6
5in. Double play. 1.2001t. 18/~
3%in. Double piay. 1,800£t. . 22/8
7in. Double fly 2,4006t. ., ., 25/-
3ln. Triple play. 450(t. (Plain white boxen) ., 12/8
3Hin. Tripie play. 800ft. (Plain white boxes) . 14/~
4in. Triple play, 900¢t, (Plain white boxes) ,, . 22/8
5in. Triple play, 1,800ft. (Plain white boxes) .. 42/8
7in. TrBIC play, 3,600/t (UDBOXCE) 4uunvs.unsrnonssvnrernnn s 76/~
ACBTATE BASE

Sin. Stand. piay, 600ft.. ... 8/-  MESSAGE TAPES

7lo. 8tand. play, 1,200t ., 11/- 3in. Stand. play. 150ft. ., 3/8
5in, Long play, 900ft. ... 10/- din. Long play, 225ft. .., . 4/11
38in. Long play, 1,200t .. 12/6 3in. Doublc play, 300ft. ., 7/8
7in. Long play, 1,800it. . 15/- 3in. Triple play, 4501t. .... 12/6

Postage 1/- per reel (4 or more post free)

SELF-POWERED V. H.F, TUNER CHABSSIS,
Covering 88-95 Mc/s. Mullard permc.
ability tuner, Dims. 8 x 6 x 6in. high.
Valves ECC85 and 2-EF89%s plus @
diodes with EZ80 rectifier. Maina trans.
former. Fully wired and tested ONLY
£8.17.8 (carr. paid), Room dipole 12/8.
Feeder 8d. per yard,

HIGH GAIN PUSH-PULL OUTFUT
AMPLIFIER £5.4.6 (6/- post)

Valves EZ80. ECU83 and 2-ECL
82 giving 8 watts, Chasais 12 x
3} x 3jin. With O.P. Trans. for
3 and 15-ohm speaker. Ysolated
chassis. Bass and treble out.
Mike, guitar, radlo and crystal
pick-up input. Facilities for
mixing mike and radio ete.
Front panel fixed,

Also available as straight 10-
watt amplifier with bass, treble
and volume controls at £5.5.0. (6/- post). Front panel may be removed

on this amp.

4 TRANSISTOR MINI-
.ATURE PUSH-PULL
AUDIO AMPLIFIER

e HIGH IMPEDANCE
PRINTED CIRCUIT, 4in. x “jin. x 14in. over transformers. Output for
3-ohmn speaker. Buitable for microphone, recard player and Intercom.
9 valt battery required. Frequency range 100 cps. to 25 Keps. Push-puli
output class B. Instruction sheet provided. Fully wired ready for use.
Three types, 200mW, 35/-; 500mW 41/-; 1.2W 57/6. (P. & P. 2/6 each).

CM21 CRYSTAL MICROPHONE
With 3.5 mm. Jack plug, 1216 (Poat 1/6).
4 TRANSIST BABY ALARM, Attractive walout veneer speaker
oabinet 13} x 8in. front. Ear piece as mike sensitive at 20ft. X 601t. Ext.
Lead. (P.P.8 battery required)—will last for hundreds of hours. Volume
Control and On/Oft. Price 23.19.6. (P. & P, 5/-),

GLADSTONE RADIO

66 ELMS ROAD, ALDERSHOT, Hants,

{3 mins, from Btatisn and Buses.) Aldershot 22340
CLOSED WEDNESDAY AFTERNOON
CATALOGUE éd.

Regrot averseas arders cannot ba gxscuted.
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preferable to key the buffer amplifier rather than
the oscillator in order to ensure that the signal
does not become ** chirpy . A chirpy note results
when the keying of the transmitter either directly
or indirectly alters the frequency of the oscillator.

When the transmitter key is closed a spark may
result; this will generate an r.f. signal but this will
only be heard in the immediate vicinity of the
transmitter.

When key clicks can be detected on a receiver
many miles away they are formed in a different
way. When the transmitter is Keyed and the
carrier wave is interrupted almost instantaneously
a key click will result. In order to eliminate the
key click the components in the keying circuit
must be arranged so that the carrier wave is not
interrupted instantaneously but fairly gradually.
(The time taken for the signal to reach its peak
value is, of course, only measurable in micro-
seconds—uS.)

To cathode
. RFC
Fig. 93: A typical keying
circuit. The r.f. choke and
capacitor eliminates key clicks.
Key C
Fdidh

A simple keying circuit which could be used in
the cathode circuit of a buffer amplitier is shown
in Fig. 93, The radio frequency choke and the
capacitor act as a filter to eliminate r.f. clicks.

10.6 Amplitude Modulating Transmitter

Modulation is the superimposing of one type of
signal- on to another, in fact in the cases to be
discussed it is the superimposing of an a.f. signal
on an r.f. signal.

In Fig. 94a an r.f. signal is represented and in
Fig. 94b an a.f. signal is represented. (Scales are
not, of course, correct.) "If 94a is modulated by
94b the maodulated wave will be of the type shown
in Fig. 95. The line AB on Fig. 95 represents the
mean value of the modulating signal and the ratio
of x to y enables the percentage modulation to be
calculated, 1.e. percentage modulation

X
= — X 100%.

y
Obviously if x equals y the modulation must be
100%,. A carrier modulated to 1009 is shown in
Fig. 96.

If modulation exceeds 100%, distortion will
occur as the signal envelope is no longer the same
shape as the modulating signal.

When a carrier is modulated the signal which is
transmitted does in fact consist of three
components, a carrier, an upper sideband and a
lower sideband. If a carrier of 100kc/s is
modulated by an a.f. signal of 10kc/s the trans-
mitted signal would consist 'of three components—
100kc/s (the carrier), 100kc/s-+10kc/s (the upper

PRACTICAL WIRELESS
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sideband) and 100kc/s—10kc/ (the lower side-

band). The modulating signal is carried by the

sidebands. :
. i

10.7 Anode Modulating a Transmitter

A very common method of amplitude modulat-
ing a transmitter is anode modulation. The
output from an audio amplifier (class A or B and
generally push-pull) is passed, via a modulation
transformer, to the anode voltage supply of the
r.f. power amplifier valve. The modulation of the
r.f. amplifier will be 1009% when the output of the
audio amplifier is such that the voltage appearing
at the r.f. amplifier anode varies between 0 and
2009 of its d.c. operating voltage.

In order to obtain 1009 modulation the cime
wave audio power output from the modulator

I Wﬂu S~
| .\/

Fig. 94(a): The r.f. signal; (b): the a.f. signal.

Fig. 97: Modulation in-excess of 100%.
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must be at least half of the d.c.
the r.f. amplifier.

Readers. are advised to study also control grid
modulation,. screen grid modulation and cathode
modulation,

power input to

Fig. 98: A typical superhet circuit which would fulfil the
requirements of last month’s question. It should be
remembered however that there could be many variations
to this circuit and therefore many correct solutions.

Question~—Draw diagrams of the type shown
in Figs. 95, 96 and 97 to show a carrier wave
modulated to—

(a) 50%—Ilet x be denoted by 50.
(b) 75%)_” PIIN ] » » 75-
(C) 150%_” ”» ”» ”» 150.

Last Month’s Question—A typical answer to
this question is as shown in Fig. 98,

PART It NEXT MONTH

SOLAR-POWERED POCKET RECEIVER
—continued from page 302

compromise between the signal direction and the
- light direction has to be made.

The, total cost of the final receiver was about
£3, but this may be reduced considerably by using
arsl International Rectifier B2M solar cell, price
15s,

The effect of adding a second transistor was
negligible but further experiments -may prove

fruitful. The final circuit appears so simple that
to many it would appear inconceivable that it
works, yet it does. Surely in this circuit the
transistor is operating to its capabilities (as they
should in all circuits). The field of light operatéd
transistor circuits appears to be almost untouched
by experimenters, both amateur and professional
(what about Sinclair Radionics Ltd. and others?).
The writer would be very interested in receiving
details of similar experiments carried out by
readers. B

PHOTOCELL.- CIRCUITS
—continued from page 326

by the device has a definite ending (e.g. garage
door opening, gate opening, etc.) the output from
the gate can be made to set a bistable which
controls the opening motor., A limit switch can
then be used to reset the bistable when the doors
have opened.

No particular transistor is specified for the bulk
of the circuit as almost any .type will do except
surface barrier types. :

Fig. 6 shows a suitable relay drive circuit which
may be tacked on to.any bistable or monostable
designed for these supply voltages and' with a
collector resistance -of around 1-5kQ.

For simple on/off applications the photocell
should be mounted in a lightproof box painted
matt black inside. A simple lens system using two
converging lenses with the cell and,lamp filament
at the foci will do, The cell lens-should be
shiclded by a tube.painted matt black.inside.so

that light can only enter from sources along the
axis of the tube.

The constructor who has some old glass
encapsulated transistors which are lightproofed
with black paint might like to try making his own
photocell by scraping off the paint. The paint can
easily be scraped off with a penknife ‘and ‘should
be removed from the rounded top end and for
about 2mm down the side. The capsule will be
filled with blue, white, greyish or transparent
grease. Obviously the transparent grease types are
best and the blue and white types are no good at
all; it is best to repaint them for future use. The
scraped transistor will function as a photoconduc-
tive cell (emitter -+ve) with the base open circuit,
but for best results try a resistance between base
and emitter. The value will be between 5 and
100kQ and can be found experimentally. Photo-
cells made in this way will not be as sensitive as
proper .ones but can be made to work perfectly
well by the use of a suitable transistor.amplifier
stage. ’ |
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NOT BUILD ONE OFOUR
PORTABLE TRANSISTOR
RADIOS...

BACKED BY OUR SUPER AFTER SALES

ROAMER SEVEN Mkl

5 WAVEBAND PORTABLE OR CAR RADIO

Amazing performance and specification JcNow with PHILCO MICRO-ALLOY R.F. TRANSISTORS
9 stages—7 transistors and 2 diodes

Covers Medium and Long Waves, Trawler Band and two Short Waves to approx. 15 metres.
Push-pull output for room flling volume from rich toned heavy ‘‘Celestion” speaker. Alr spaced
ganged tuning condenser. Ferrite rod aerial for M & L waves and telescopic aerial for § Waves
Real leather-look case with gilt trim and shoulder and hand straps. Size 9 x 7 X 4in. approx.
‘The perfect portabie and the ideal ear radio. (Uses PP7 battery available anywhere,

Total cost of parts now only £5. I9- o M ELO DY
SIX

SERVICE =

oo volume and
performance . . . has really come
up to my expectations.’
S. G. Stockton-on-Tees.

Parts Price List and easy build plans 3/- 56 . amazed al

TRANSONA 5
or POCKET 5

w 7 stages—S$
diodes

@ 8 stages—6 transistors
and 1 diodes

Our latest completely port-
able transistor radio covering
medium and long waves.
Incorporates pre-tagged cir-
cuit board. 3in. heavy duty
speaker, top grade transist-
ors, volume control, tuning

transistors and 2

Covers M, and L.
Waves and Traw-
ler Bands. & fea-

“Transona Five'' ture usually condenser. wave change slide

size 6t x 4t x l¥in. approz. found in only the switch, sensitive 6in. ferrite
most  expensive rod aerlal. Pusn-guu output.”

radios. On test Home, Light, 208, and many wonderful reception of B.B.C. Home and Light, 208 an

Continental stations were received loud and

1 many Continental stations. Handsome leather-look pocket
ciear, Designed round supersensitive Ferrite

size case, only 61 x 3 x liin, approx. with gilt speaker grille

Rod Aerial and new type fine tone super dyna- ““Pocket Five" and supplied with hand and shoulder straps. .
mic 2iin. speaker, attractive plastic cases Stze 3t x 14 X 341 pares Price List and  Total cost of all £3 9 6 P. &P
with red grille. easy build plans 2'- parts now only e s 316

Total cost of all parts for 42/ P. & P. 3/6
either type onow only . {State type required.
Parts Price list an” easy buwld plans 2/-.

TRANSONA SIX ROAMER SIX NEW!!

NOW WITH PHILCO MICRO-ALLOY R.F. TRANSISTORS
@ & WAVEBAND ! !

@® 8 stages—bé transistors and 2
diodes

This is a EOP periormance receiver
covering full Medium and Long
Waves and Trawler Band. High-grade
approx. 3in, speaker makes lstening
a pleasure. Ferrite rod aerial.
_ Many stations listed in one evening
including Luxembourg loud and clear.
Attractive case in grey with red grille.
Size 6 x 44 x 1in. (Uses PP4 batlery

available anywhere,) Carrying strap
P.&P

Lf- extra.
59/6 i

Total cost of ail
Parts Price List and easy build plans |16

SUPER SEVEN

@ 9 stages—7 transistors and 2
diodes

Covers Medium and Long Waves
and Trawler Band. The ideal radio for
home, car, or can fisted with
carrying strap for outdoor use. Com-
pletely Fortable—-has built-in Ferrite
rod gerial for wonderful reception.
Special circult incorporating 2 R.F. Stages. push-pull output.
3in. speaker (will drive large speaker). Size 74 x 5} x liin. (Uses 9v
battery, available anywhere.)

P. & P. Parts Price List and easy

Totat cost of all £3. |9.6 o Rl

parts now only
All components used in aur receivers may be purchased
separately if desired. Parts price lists and easy build plans
available separately at fixed prices stated. Overseas post 10/-

RADIO EXCHANGE CO.

61, HIGH STREET, BEDFORD.

@ 8 stages—6 transistors
and 2 diodes

waveband .portable.
able on Medium and lLong
waves. Trawler band and
two Short Waves. Sensitive
territe rod aerial and tele-
scoplc aerial for short
waves, Top grade transist-
ors, 3-Inch speaker, hand-
some case with gllt fittings.
Size 7t x bt x liin. Carryinz
strap 1/6 extra.

R TUNING OF LUX,, ETC.

£3.19.6 "

S EXTRA BAND FOR EASIE

Parts Price List and Total cost of all
easy build plans 2!+ parts now only

SPECIAL COMPONENT BARGAINS!

TRANSISTORS, PHILCO MADT (Micro Alloy Diffused).
'I\I/‘Iy?e 2N503. Maximum irequency of osclilation overI%O’O
Cis o

1EADPHONES, High Fidelity minlature magnetic ear-
pieces (2) on slim band with lead and plug. Easily con-
verted to stereo. American manufacture. 100 ohms im-
pedance, Transformers supplied free for higher imped-
ances..,...... oo 13/16. P. & P. l/6.

TUNING CONDENSE Air spaced fine quality
German manufacture with slow motion drive. 0.0006
with oscillator section ... 5/~ Po8t 1/e.
CYLDON PERMEABILITY TUNERS. Full M.W.
coverage. Fitted coupling cofl. osclllator coil ferrite
zlugs ang slow motion tuning with cursor. etc. GIVE
AWAY PRICE ...... 000900 . 10/- P. & P. 1.

RS,

Callers side entrance
Barratts Shoe Shop
am.,

Open 95
Sats, 10~12.30 p.m.

Ph_una: 2367
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o
\L¥ :

ity )
LT

IVE

cES' This is a hand that can’t be beaten. Five
N models from our tremendous range of soldering
instruments. Superb performance. Amazingly
compact. Developed to simplify YOUR soldering.

Copper bits for greatest speed.
Permatip bits for long life. May we deal you in?

Brochure P.W.10 post free on request

LIGHT SOLDERING DEVELOPMENTS LTD., 28, Sydenham Road, Croydon, Surrey
Telephone: CROydon 8589

NOW ADD F.M. RADIO to your MARTIN
o= AUDIOKIT SET-UP

with only 3 easy-to-assemble
prefabricated units

The unique and ou‘standingly successful system
developed by Martin Electronics whereby pre-
fabricated transistorised units can be assembled
to make your own choice of hi-fi now brings
3 further Units, No. 15, 16 and 17 to enable you
@ Sensitivity—20 micro-V to build a modern F.M. Tuner of exceptionally

for  20dB  signalnoise good design and performance. intended primarily

ratio: 5 micro-Y for 40d8. for those who have chosen an Audiokit hi-fi
set-up, the Tuner may also be used with other

® AF.C. — ensures easy  5o0d amplifiers if desired. With a few simple
accurate tuning. connections, you will have a tuner of excellent
® Tuning—88 to 108 Mc/s. appearance to please the most critical ear, yet it

@ Audio  Response—Flat is surprisingly inexpensive,
from 30 to 15,000 c/s. A whole range of Audiokit Units is available which
Controls—Tuning, d you can assemble to your own choice with ease and
b on/off with swi:ch%hro:rglh complete success. Ask for the Audiokit leaflet.

stage for recording, etc.

P e e e e ey oy o S o e

View above shows Units 15, 16 and 17 assembled. 1 'MART"" ELECTRONIC.S I
Below, the attractive escutcheon. I 154 High Street, Brentford, Middlesex I
éJp':”T I: IUFN/|\T t6 rquN|T I7d I F.M. Tuner Le_t]zﬂe': [ ] Audsakit Leaflet @ I
.M. Hea .F.Amp. ounting drive ick as require:
& tuning £5-] 2-6 £5.7.6 escutcheon & £] -] 7.6 I I
condenser controls, (NEIE3  aoononoononcnoconenonononnanacnaacaooaaaeanconos covenanne
SUPERB QUALITY FOR VERY MODECT OUTLAY lAddress l
From Radio and Hi<Fi Stockists Trade enquiries invited i L PN cocoanaD ey
154/5 High Street, Brentford, [ = sotosesosmmmeerimiiiinirineiesee, I
MARTIN ELECTRONICS LTD. {545, tish screes rentors, | S
---------------
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<A COMMENTARY BY HENRY

“PRACTICALLY

 WIRELESS

’I‘HE Radio and Electronic

Component Show was held
at Olympia from May 18th to
210st.

The old joke about disposable
sets—you know, throw it away
when the battery runs out—is
coming uncomfortably close to
reality.

Of the 300 firms exhibiting.
more than twenty were making a
thing of micro-miniaturisation.
Despite the off-hand attitude of
one  demonstrator. “* Needn't
hother us, old boy. Thing of :he
future, whar? " 1 was impressed
by the strides recently made by
some of the firms we have always
regarded as  stick-in-the-mud

reactionaries. Tiny  switches,
banks of printed-foil circuits.
combination components, and
everywhere that with-it word
Integration. [If u circuit is not
integrated  nowadays. nobody
wants to know.

The wultimate seems to be
achieved when our old friends

Mullard come up with a three-
stuge amplifier about the size of
a soldered joint. A< one critic

satd: U What's the point if the
picce  of equipment s smaller
than the hnob whicl is being

used 10 control i1?"

Whatever the PRO boys may
tell  you. quoting reliability.
efticiency.  weight-cost  factor.
serviceability. ete.. it boils down
to one essential: is the tiny
fellow going to be cheaper to

Who makes these things?

produce. in quantity than the
hand-assembled juggernaut it
transplaces? And the answer
appears to be Yes. Modern
methods have found ways of
whittling down capacitors and
reducing resistors to strips of
etching.

So far. the problem of reduc-
ing inductors physically has
proved difficult, but the bright
lads at Manchester University
have been playing about with
that one. They have already
used computer control on a thin
film micro-circuit to prove what
can be packed into its 1 square
millimetre area and come up
with the amazing answer of 100
passive  elements. That s
equivalent, to save you reach-
ing for the slide rule. to 70.000

per square inch. So. in the
space taken up by that coil you
can make up practically any
R-C combination yon wish to

supersede it.

Certainly. the modules shown
by Frie had quite a few identifi-
able bits packed into them. and

the sub-miniature switches by
Flcom and Arrow made one
want to hide one’s  clumsy
fingers.

Who makes these things? we
wanted to Kknow. How the
dickens are they assembled?
And the answer. as we might
have expected. is that magic
word ‘“ automation . Cassandra

Henry has already commented

on the machine that is more
reliable than the circuit
designer. Here, at Olympia. we
saw machines ten times more
reliable at fault tracing than
any engineer.

Elliott-Automation had an
automatic circuit tester that

monitors up to 1,000 contact
points for continuity and insula-
tion at a rate of ten tests a
second. Faster than our appren-

tice as clocking-oft time
approaches. )
More threatening still. from

Solartron we hear of a machine
which is programmed to allow
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No. 12
Little
Bittery

The machine brevents him

the operator to carry out a
sequence of tests. or make con-
nections. But if he makes a
wrong  connection in  the
sequence, the machine prevenis
him from making the next
move. | was afraid to ask how!

Flexible printed -circuits—no,
not those from certain portable
radios which the makers really
intended .to be rigid — but
genuinely  flappable  boards,
copper-clad laminate that could
be bent and shaped without
cracks in the foil appearing.
That's another thing oo the way
—us Formica and Electroprints
L.td. showed us. This seems to
promise much fun in the work-
shop.

Yet another aspect of the
modern trend is the increasing
use of ‘ precious metals”.
There are firms specialising in the
plating of switch contacts with
not only silver and platinum, but
gold, rhodium and palladium.

With memories of the old
days. when  circuits  Wwere
laboriously screwed together by
hand. when scraping off a
resistor was the accepted method
of  modification, when the
nearest approach to integration
were those horrible * blocks ” of
components covered with shiny
black pitch, Henry is not at all
sure whether he will be able to
bring himself to throw away his
radio each time the sun goes in
and his solar cell runs down.
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A DIRECTION
FINDER for

Small Craft
|- e e
by F. C. Judd

PART TWO

ULL constructional details of this receiver
Fwere given in Part 1, together with calibration

procedure and notes on the Radio Information
Charts which are essential when using the long
wave marine radiobeacons. This part deals with
a suitable mounting for the receiver and gives
further notes on calibration and testing, etc.

Receiver Mounting

‘The receiver is much easier to handle if it can
be rotated through 360° by mounting it on a heavy
base as shown in Fig. 8. The base could be made
of wood, preferably loaded with brass or lead or.
better still, made entirely of brass. A cast-iron

Brass
flange

Bearing
scale

Fig. 8: A suitable mounting arrangement for rotating
the receiver on a heavy base.

August, 1965.

base could also be used, in fact the one shown in
the photograph in Part 1 is cast-iron. In this case,
however, careful checks must be carried out to
ensure that it does not interfere with the compass.
A 360° protractor, obtainable from most large
stationers, should be screwed to the top of the
base, for this is most useful when working against
the heading of a vessel or when there is no
alteration in position, i.e. when the vessel is at
anchor. A small pointer is attached to the bottom
of the receiver case for use with the bearing scale.

The receiver could, of course, be permanently
mounted in a vessel providing it (the receiver) can
be rotated through 360°. In this case a compass
need not be fixed to the receiver but the bearing
scale would have to be used in conjunction with
the compass on the vessel.

Calibration of the Tuning Dials

The tuning dials, which are small Data Panel
Signs (100° type), require pointers which can be
attached to the flanges of the Jackson epicyclic
ball drives. These pointers can be cut from thin
perspex or stout celluloid and shaped and drilled
as in Fig. 9. The tuning control knobs can be left
to the discretion of the constructor.

The actual calibration of the tuning dials has
already been dealt with but as a further guide the
diagram in Fig. 10 may prove useful. It is, however,
very important that the exact tuning point of each
radiobeacon group frequency is known. As it is
difficult to mark the actual spot frequencies on the
r.f./oscillator dial it is suggested that a separate
calibration chart is compiled, this being mounted
on stiff card and protected by a celluloid cover.

Perspex
or

celiuloid

pointer

Fig. 9: Two of these
perspex tuning dial
pointers are required.

Hole large

= enough
to fit

epicyclic
drive

Testing the Receiver

Preliminary tests and approximate tuning, etc.,
can be carried out with a long aerial loosely
coupled to the ferrite aerial coil via a small series
capacitor. This will allow the radiobeacons to
come in quite strongly, but as soon as initial
alignment has been completed, close calibration,
etc., should be carried out with the band switch in
position 3 (d.f.) and any other aerial disconnected.
Remember, you may not hear a particular radio-
beacon if the ferrite aerial happens to be end on
(in the null position) to that particular station.
When listening for different stations in different
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TECHNICAL DETAILS
SENSITIVITY FOR 30 WATTS

Gram,—350 millivolts
Mic. 1—5 millivoits
Mic. 2—150 microvolts

FREQUENCY RESPONS:
+2dB, 30 ¢.p.s.-20,000 c.p.
BASS CONTROL

+15 dB to —15 dB at 50 ..

TREBLE CONTROL
+12 dB to —12 dB at 10 Ke.»

THE LINEAR ‘SUPER 30’ HIGH FIDELITY
PUBLIC ADDRESS AMPLIFIER

oy
§ e
GuEE AR R et
PR e e e
M e R N et
T e LT

————— A HIGHLY
LA EFFICIENT
s 30 WATT GENERAL

PURPOSE PUBLIC
ADDRESS UNIT
With input mixing
facilities and outputs
for 3-7.5-15 and
330 ohms (100v line)

A special feature of the

HUM AND NOISE
—60 dB.

HARMONIC DISTORTION

0.59% for 30 watts
YALVES
EL34, EL34, GZ34.

NEGATIVE FEEDBACK
o 20 dB.

Muliard ECC83, ECC83, ECC84,

e 33 GNSe

Send S.A.E. for leaflet.

standard
110/120v. models

For operation on 200-250v.,
50 c.p.s., A.C. mains.

available for export.

*SUPER 30’ is its high
degree of stability, en-
suring that the longest
output leads can be
used without fear of the
usual ‘troubles associ-
ated with instability.

Trade and export enquiries invited.

Three high sensitivity standard
jack inputs with provision for high
and low impedance microphones.

DAMPING FACTOR

12,

LINEAR PRODUCTS LTD.

ELECTRON WORKS, ARMLEY, LEEDS

JUST ARRIVED !!

NEW EDITION of the famous
Home Radio Catalogue

Yes . . . just off the press—Reprint No. |1 of our popular Components Catalogue. It’s
the biggest edition yet . . . an extra 17 pages, listing literally hundreds of new items, -
plus a supplement! It's better than ever too—as you will certainly agree when you .
examine it. The prices are listed in the separate supplement. Your catalogue will
automatically be kept up to date and will thereby have a much longer life than
previous editions.

Due to the greatly increased size of this new

edition, plus increased costs of printing and : Please write your name and address in block capitals |
paper, we have regretfully had to raise the price

—————_————————————ﬂ

atittle. It now costs 7/6, plus 11-for postage and : NAME.......cooov — !
packing . ..but we are retaining the popular I
feature of including 5 Coupons in the catalogue, 1 ADDRESS... .ccoooniriniiininininnenens rreseeeet I
each worth | /- when used as directed. Send off the | I
attached COUPOH today, enclosing )’OUr cheque I ........................... P Y T L LR TR R LT PR I
or P.O. for 8/6. | |

I ubﬁé'ﬁ'A'b'n'b'L'T'b'.','b;};é.'éi&'.:'u'éi'iéiiﬁi{&}i&'.{ﬁ}'&i%'c}ilri_:
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August, 1965

WIRECOMP’S BARGAIN STORE

48 Tottenham Court Road, London, W.I
Thousands of bargains: Transistor Radios—Record Players
—Tape Recorders—Radiograms—Rock Bottom Prices

5 S o=

FAMOUS MAKE TRANSISTOR RADIO
THE “STELLA”

7 transistor portable radio. Long,
Med. and Short wavebands. Fitted ¥
tone switch and sockets for per- &
sonal earphone and external
aerial; chrome telescopic aerlal.
Uses four 1.5 v. torch batts.
Pls.stlc cabinet in beige and red, Mm«m%
size 4 x 7 x 1}in. Excellent tone, R
3in. p.m. speaker. Comp. with shoulder strap and external acrla.l
Full guarantee. List price 17 Gos. £9 19 6

WIRECOMP'S PRICE 19 P. & P. 5/-

NEW SUPER MINIATURE POCKET RADIOS
THE SINCL AIR MICRO-6. Self-contained pocket radio. Size
only 13, x 1%,, x #in. Complete with earphone and detailed con-
struction data. €an be built for only
Mercury cell 1/11 extra (2 required).

THE SINCLAIR SLIMLINE. The new 2- transistor pocket radio
size only 2¢ x 14 x 18in. Micro alloy transistorised and printed
circuit. All components available separately. Easy to 49/6

assemble. Can be buiit for
INTERNATIONAL BRAND TAPE—Fully Guaranteed
ACETATLE BASE

MYLAR BASE

3iin. Triple play, 600ft. 15/-  3in.—150ft............... 3/6
4in. Triple play, 900ft. 17/6  3in.—225ft. " 4/11
5in. Double play, 1,.200ft. 15/- 3in.—300ft. a0 7/8
5in. Triple play. 1,800ft. 35/- 5in. Long play 9001t 10/-
5iin. Double play, 1,800{t. 28/6  S5in. Long play, 1,200ft. 12/6
5in. Triple play. 2,400ft.  45/- 7in. Stand. play, 1.200ft. 10/-
7ia. Stand play, 1.200ft. 12/6 7in. Long play, 1,800ft.  15/-
7in. Long play, 1,800ft. 19/6 P.V.C. BASE
7in. Double play, 2.400ft,  25/- 5in. Stand. play. 600ft. 8/8

Triple play, 3,600ft. 58/8  5iin. Stand, play, 840ft.
P, & P. 1/- extra per reel. 4 reels and over Post Free,

| THE “SKYROVER”

RANGE J B ;

7 transistor plus 2 diode super-
het, 6 waveband portable
recéiver. Operating from four

1.5 v. torch batteries. Cover
r,he full Medium Waveband
and Short Waveband 31-94 M
and also 4 separale switched
band-spread rangers, 13M,
16M, 19M and 25M. with Band
Spread Tuning for accurate
Station selection.

NEW—-THE “SKYROVER"” Mk Il
Now subblied with redesigned cabinet, edgwise controls.
black and ehrome blastie L-lhlllel. Size 10 x 6 x 3% in.

Can now be 9 6 5/-.

butiit for =0 ll I’ Terms: 20/- dep. and 11 months
4l 16/6, Total H.P. Price £12.1.6.

THE “SKYROVER" DE LU XE

Tone Control Circuit is incorporated with separate Control. In a
wood cabinet. size 113 x 6} x 3in.. covered in a washable material,
fitted carrying handle.

Can now be £10 19 6 Post 5/-. .P. Terms: 25/- dep. and 11
built for v _mins at 20/-. Total H.P.P. £12 5.0.

A simple additional circult provides coverage of the ONL
1100/1950M. band. This conversion is suitable for 10/-
both models that have aiready been constructed. ExTRA

Data for Receiver 2/6 extra. Refunded if you purchase the par-
cel. Four U2 batter: s 3/4 extra. Al components available separately

PAMPHONIC HI-F1 EQUIPMENT

TYPE 3001 Integrated Btereo Amp. List price £38.10.0. WIRECOMP'S
PRICE 23 Gns. C. & P. 10/6.

TYPE 1002A Contro! Unit. WIRECOMP'S PRICE £4.19.6. C. & P. 2/6.
TYPE 1002B Contro! Unit/Pre-Amp. List Price £25.4.0. WIRECOMP'S
PRICE £8.19.8. C. & P. 2/6.

TYPE 2001A Pre-Amplifier. WIRECOMP'S PRICE £5.19.6. C. & P 3/6.
TYPE 732A Switched Radio Tuner. WIRECOMP'S PRICE £5 19 6.C. & P. 76
All fully described in our sdvertisement in “P,W.” April }

323 EDGWARE RD., LONDON, W.2, AMBassador

All Branches open all day Saturday Early closing Thursday

378 HARROW RD., LONDON, W.9. CUningham

Mail Orders to the above address for prompt servnce

N OM BREX INSTRUMENTATION

TRANSISTORISED AUDIO GENERATOR
Model 63 £17.0.9

¥ Laboratory Specification 10 C/s to 100 Kc/s.

% Direct Calibration. ¥ Sine and square output.

Also available:
Y% INDUCTANCE BRIDGE 66 £18. 5.9
Y POWER SUPPLY UNIT 6l £6.13.6
+% C.R. BRIDGE 62 ... £8.10.9
Y% R.F. SIGNAL GENERATOR 27 £9.15.9
All Prices include Battery, Post and Packing.
Prompt delivery

S.A.E. for Technical
Leaflets

NOMBREX LTD. _

Estuary House, Camperdown Ter., Exmouth, Devon

Trade and Export
enquiries invited

Phone:

Any holes in
your knowledge of

TRANSISTORS ?

Whatever your interest in fransistor
circuitry, you will find the Mullard * Reference
Manual of Transistor Circuits" and * Transistor
Radios, Circuitry and Servicing Book",
valuable sources of reference.

The former describes more than sixty
circuits for hoth domestic and industrial
applications.

The latter is an introduction to the sub-
ject and describes the basic properties of
semiconductors, their function, elementary
circuitry and servicing,

REFERENCE TRANSISTOR

MANUAL OF RADIOS

TRANSISTOR Gircuitry and

GIRGUITS Servicing
U.K. PRICE

U.K. PRICE
12/6

Post extra 1/« Post exfra,8d,
Get your copies from your radio dealer, or send

=
remittance with order to:

MULLARD LTD* MULLARD HOUSE - TORRINGTON PLACE-LONDON WCL
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Aerial tuning

100°scale

RFE oscillator

>
<
2 O/’\ (6’
5 :‘3( \ \‘
™ \ .1-. .
LW b ,Nj\f-“' 88
only\o;g‘,/’-’.::
Beacons =" o80rel o
&:‘)—-—--—I---.-—-Tl"'-"i|3
100°scale L-""—l'

Fig. 10: The qerial and r.f. oscillator tuning dials dfter
calibration. :

groups. etc.. it is essential to-work with the Radio
{nformation Charts, a compass and a protractor.
so that whilst calibration .is being carried out
maximum signals can be maintained with the
ferrite aerial broadside 1o the station.

Use of the telescopic aerial.will alter the tuning
of the ferrite aeria] slightly, but remember, this
aerial is only an aid to finding weaker signals and
must not be used when direction finding.

The final calibration of the dials or the making
of a calibration chart requires infinite patience.
since it may be necessary to wait for each
particular group to operate. It-is. of course. only
necessary to identify one station in a group
working on a particular frequency and it does hot
follow that all the 'stations in a group will be
heard. These stations use quite low power (10 1o
20W) and a good deal depends on propagation
conditions as to whether they will be received
inland.

D.F. and Compass Checks

On no account should d.f. checks be carried out
at night as errors may occur through so-called
“ night conditions” which cause the signals to
arrive by difterent paths. When, and only when.
vou are satisfied with the calibration, d.f. and
compass checks should the receiver be used under

Useful References teo Radic Navigation etc.
Admiralty list of Radio Signals and R.D.F. Statioas and Beacons
Yol.

3. 6d.
Motor Boat and Yachting Manual [7th Edition 21s.
! " Temple Press Books

PRACTICAL

WIRELESS 345

working conditions. On mo account should one
blindly rely on a radiobeacon d.f. receiver whether
made commercially or home constructed. Radio
direction finding is a navigation aid, not a method
of navigaion. Like other navigation aids a df.
receiver is used mainly to confirm position ' as
otherwise plotted by compass and charts.

[t is interesting to note that whilst we were carry-
ing out d.f. checks with this receiver in the North
Sea and in thick fog at that (see last month’s cover),
two other small cruisers hailed us to enquire as to
where they were. They also requested direction to
a particular position on the mainland. This infor-
mation, confirmed also by our own d.f. fixes, depth
finder readings and compdss and chart ‘navigation,
we were able to give. To our great surprise, how-
ever, both cruiser skippers then admitted rhar
neither had even a compass !/ We pointed into the
fog and they went thataway! !

The Radio Information Charts

Details of these charts were given earlier. and it *
must be emphasised that they are not suitable for
navigation of any kind. The charts: merely show
the positions of the radiobeacons on a large scale.
The exact position in latitude and longitude of all
the radiobeacons is. however. given in the tables
printed on the charts. These should be used in con-
junétion with standard navigation charts. The
Radio Information charts also give precise details
of frequencies, groups and sequences as well as
radiotelephone, British Coastal radio stations and
Aircraft beacons. The latter can be received with
thé d.f. receiver but should be used with caution
as most of them are inland which may result in
serious bearing errors.

Finally, when using a d.f. receiver. it is necessary
to be aware of the various reasons for bearing
errors. These can be due to (a) night effects when
signals arrive at the receiving -aerial by two
difterent propagation paths. (b) reflection from
high land.such as cliff faces, (c) reflection from
other aeripls or stay wires or even from metal
structures on the vessel.

Errors in plotting can also occur. especially
when converting magnetic to true bearing or vice
versa and in taking into account the heading of the
vessel which is usually from’ magnetic compass.
Remember the d.f. aerial will indicate a true
bearing and the difference between this and a
magnetic compass reading is approximately seven
degrees. Up to date navigation charts will show the
exact deviation. .

Radio on Yachts and Cruisers

. The ordinary broadcast receiving licence
authorises the reception of programmes sent only
from authorised broadcasting stations for general
reception. It does nor permit the reception of
messages from coast stations, ship stations, special
service stations and radio navigation stations. If
reception of messages etc., from these stations is
desired (this includes marine radiobeacons) a
special “ship ™ receiving licence is required. This
does. however, cover broadcast station reception
as well and can be obtained from the Radio
Services Department. W.T.S. G.P.O., London.
E.C.1. The licence costs £1 per year. |
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'BOORS REVIEWED

AMATEUR RADIO CIRCUITS BOOK, compiled by

G. R. Jessop, A.M.LE.R.E., G6JP.

Published by the Radio Society of Great Britain.

96 pages. Size 9}in. x 7{in. Price 8s. 6d. post paid.

F you were asked to find the circuits of a
3:5Mc/s transistor transmitter, a Q-multiplier,
a cathode modulator and an electronic T/R
switch, it is highly probable that you would have
to search through a number of books and sort
issues of magazines in order to find them.

Amateur Radio Circuits Book is a collection of
some 150 circuits liable to prove useful to the
average ham. Transmitters, front ends, oscillators,
power supplies, noise limiters, and a host of other
items. There are circuit diagrams only, for the
person who needs just this and values.

At first sight this appears a most excellent book,
but a second more detailed reading brings
disappointments. For although the drawings score
full marks many details are omitted.

The first page depicts an A.T.U. We are shown
how the coils are mounted, informed that thé dia-
meter should be 24 and 3 inches and that 14s.w.g.
is suitable. But not told how many turns, or even
the inductance.

It is this lack of odd bits of information which
spoils the ship. A 15W transistor transmitter has
all the information except the transistor types. A
d.c. amplifier has no transistor type or voltages
specified for the two batteries. And so on.

The idea of having all those useful circuits
together in one volume is excellent, but it is to be
hoped that when second edition time comes around
the editor will have filled in the few remaining
details.—F.H.S.

[y

THE OSCILLOSCOPE, by George Zwick.
Published by Gernsback Library Inc.,, New York, N.Y.
224 pp. 84in. x 54in., paper back. Price 28s.

ANY books have been written about the uses
and applications of the oscilloscope. 1t is a
great pity that these are studied only by the

committed reader, the experimenter, would-be
constructor, student, etc. The man with his
cobwebbed ’scope, past its first intriguing
fascination, hidden in a corner of his den. seldom
finds the book to suit him. And the technician

? LT

who brings his workshop instrument into
occasional use often has no idea of its
potentialities.

This book does much to remedy the defect. It
first appeared in February, 1963, and has already
in March, 1964, come out with a healthy reprint,
Its virtue is the method of presentation, rather like
an amplified operating manual. As such it should
appeal both to the inquiring experimenter and the
man at the service bench.

The first four chapters are descriptive. Chapter 1
discusses waveforms, laying the ground for later
works. Chapters 2 and 3 cover the theory of the
cathode ray tube and the principle of sweep

systems. In Chapter 4 a more practical approach
is introduced. Detailed descriptions of both
general purpose and laboratory type oscilloscopes
are given with 21 diagrams of the vital portions of
circuitry.

From this point we enter the field of application.
Chapter § is a long one, dealing with alignment.
Although it is obvious that precise instructions
cannot be given because of variations of circuit
design a valiant attempt has been made to cover
the many possibilities. Chapter 6, on Oscilloscope
Techniques, underlines this practice and could
profitably have been juxtaposed. There is much
useful information in these 24 pages.

More applications are to be found in the next
chapter, dealing with tests and measurements.
Audio experimenters and students of electronics
would find several points of interest; the
*“ hooking-up ” details, so often ignored in more
technical works, are meticulously outlined. Values
of network components, too, are not ignored.

In the final chapter this is carried a step farther
by the explicit instruction in 16 useful experiments.
We should like to have seen the *“hook-up”
diagram continued in this chapter but by the time
this stage is reached the student should be able to
cope. .
Both as general reading and as a bench-side
reference this book is to be recommended.—
H.W.H.
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ELECTRONICS

SIMPLE ANALOGUE COMPUTER )
TRANSISTOR AND DIODE |
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ON SALE JULY 15
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BASIKIT

YOURKEY TO THE FASCINATING
WORLD OF ELECTRONICS

All circuits are designed around top
quality components, not near equivalents.
Full size printed circuits with every com-
ponent position marked. Makes construc-
tion extraordinarily simple. No fiddling with
microscopic  connections—no inspired
guesswork called for. A lavish instruction
manual not only tells you how to construct
your BasiKit but also advises you on its use
and explains exactly how yourBasikit works.

PRACTICAL WIRELESS

“HERE GOMES THE BIG BREAKTHROUGH
_INEDUCATIONAL ELECTRONICS -

AND THIS 1S BRSIRIT No. 1

A brilliantly devised radio kit that can be
put together with ease.

% VOLUME CONTROL
% PRECISE TUNING
% PULLS IN A HOST OF STATIONS
s MORE THAN TWENTY FULL SIZE
HIGH QUALITY COMPONENTS
59/- complete for your biggest and best ever
opportunity to learn as you build!

ALSO AVAILABLE: The BasiKit mains battery Power
Unit which powersalIBaS|K|ts Yoursfor42/6.
The BasiKit Amplifier that brings real full:
voiced power to your BasiKit No. 1 Radio.
57/6 complete.

Watch out for more BasiKits.

orper YOUR BHSIEIT oN THIS COUPON:

=lllllllllllllllllllllllllllll.llllllllllllllnl!lgllllllﬁlllllli=
g T0: BASIKITS DIVISION, K.L.B. ELECTRIC LTD. 335 WHITEHORSE RD, CROYDON =
s Please supply BK1 Radio @ 59/~ s
: BK2 Audio amplifier @ 57/6 H
- BK3 Power unit @ 42/6 1
= tilustrated leaflet on BasiKits (enclose stamped addressed envelope) =
] From: NAME e — =
- ADDRESS P.O. ~
= B S CHEQUE P.w.=
=

IIIIIIIIIIIIIIIIHIIIEIIIIIIIIIIIIIIIIIIIIIIEblIIIIE‘IEIIIIHE..IIIl
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NEW! TESTED! GUARANTEED!
SETS !RS5, 185, 1T4, 384, 3V4, DAFOL, DF8I, DK91, ULO2, DLO4.

det of 4 for 15/-. DAI96, DF96, DK96, DLYG. 4 for 24/6.
LATGT - 7/85X50T 813, DARIL a/m-"'mo 10/9; \wu 5f U47 818
TH5GT  7(8 7Bi 19.AFYS  §/-'E / 5/8 1 1 9/8
INSGT  8f- TB7 791 DC YO BIB‘ELHJ 2 5/3
R 4/9 705 2/9,DE33 8/~ ECHNL 4/8
184 49,704 816 Dol llBthLau 8/8
L35 3/917U7 5/9'DFN6  g/-IECLNY 3/8
BRAND NEW 171 1/917v4 8/DHTB  8/61FCLI6 10/-
zr 1976 oL D12 7I8/DHIT  4/-'EF3Y 8/8
2Ab 6/91 1247 /9| DIKL  12/6|EK4L 8/9 U291 9.
§i# C.W.0. or C.O.D. FREE DELIVERY 303 5/8[124U5  5/6|DK32 8/~ KFN0 7/9) 301 um
within 14 days. N. Scotland, Ireland, 34 4/9 12407 4/8/DK9L  4/8|EFS5  5/-|PCFRG6  B/B|UR0L  15/9
LUM.., 10% oxtra. V4 ‘ N7 4/9/DK92  8/-|EFE6  7/-IPUFRO5 9/8 UABCSO 5/9
R s G 4/6\1" T 4/3|DKYS  8/6/EFSe  4/3'PCLsz 6/11|UAF4L 79
7lin. high x 34in. SYSGT  §/3]12 8/9|DL33  Y/RIEFSL  2/6]PCLE3  9/-{UBC4l 8/6
/ wide 1Zin. deep BZAG/GT 8/-12Q7GT 4/3|DL35  5/8'EFe2  2/8iP(Lss  8/3[UB(8L 7/
{E = with & shelves /30 L2 sls Losug 8/9{ D192 8 1'C 8/8|UBFS0 6/~
GALS L1 12131 Diad 7/6[PEN A4 8/8,UBFSY  6/9
s illustrated. GAMG 2/s 0P+ 13[8 DL -[EL33  8/6{PEN383 9/6 UCCR4  8)-
6AQS 20P5  11/9|LMT0 4/1LIEL3S  11/B{PEN4VA  JUCCHS 6;9
Fach shelf will hold over 3 cwt. BATH L6GT 4/9'DYRS  8/8|KL4l 7le 12/6: UCFR0  8/6
e Shelves adjustable every 2 in. Stove 6B A 923U 4GTL0/61VYST  8/-IELK4 5/~ PE)36(‘15I- UCH42 7/8
!' enamelled Jdark green. White enamel 6BEG 4930018 9[3"‘3.\81‘80 6/-| KLY 5/6| 8/9!‘“ H81 7/
5 LIS 309 extra. GBUAG 12/813015 /6| EAF42 8/ 8/8 I’Lxl 7[-"UCLE2  7/6
6RHA  5/-I30FLI 19;2 EB4L  4f-[F s;g PLE2 slle (UCL33 9/
. . . S1J6  5/8130L15 10/3|EBYI 2/ EA 7/3'PL83 B/~ UF4l 73
No. of Price each  Extra SBW6  7/9(90P4  13/6|EBG33 5/~ E 6/3 PLS4  8/3| U412 4/16
Height Width Depth shelves  Price 3 ormore shelves 8F13 3/6|s0r19 13/6|EBU41 73 PX /9| Urss 8/8
71 in. 34 in. 9 in. 6 63/~ 61/~ - 6F14 9/~ 30PL1 9/8|EBKSO 8- 9/-|UFs9 /3
71 in. 24 in. 12 in, M 65/~ 63/- 8/- 6K7¢:  1/630PL13 10/9| ERI'N3  7/6 5/6iPY .13 9/-|UL4l /6
T A 15 M al ol /6 SKAG  4/3130PLI1 11/6|KBFAS 6/6 710 6/9/PYS0  5/8/UL44 15/
Ui s Gl 9 [ih > o G20 6K4GT 7/6135L¢‘.GT 6/3|EBL21 10/6KZ41  6/6|PY8l  5/9|UL46  8/6
71 in. 334 in.  181n. 6 86/- 84/« 11/8 SP2%  9/6133W4  4/9|RCC40  8/9|EZ30  4/- PYS2  5/-|ULs4  5/9
85 in. 34in. 12 in. 8 73/= 714- 8/- 6Q7G  4/9{35Z4GT 5/8/15CC81  3/8|EZ81  4/6|PYS3  5/8|UY4l  4/9
85 in. 42 in. 12 in, G 91/= 89/= 114- 6Q7GT  7/8153KU  8/6IECCE2  4/9|FW4/5008/3(PY’8 U3UYRS  5/8
63L7GT 49 AC/VP212IG|E CC83  7/-|G%33 14/8|PYS00 6/6|VP4B 12/6
Contractars to B.M. Govt. and United Kingdom Atomic Energy 69N7GT g;g Bi63 3}3 :{(‘gé g;'.; 10271-.171 g;g ;gil}(j g;g (W7 g;g

8Y6G (L3 SO T6 233 wi7
Authority. Exparters of Bteel Shelving. 6V6GT 8/6/CYL  12/8/FCK80 7/8[KT76  8/a|U2 8/8[\{79 28/-
6X4 3/81DAC32  7/8'EC¥FS2  6/8ME1400 15/-'U26 8/91277 2/8

Buy direct from the manufacturers R E u D E Rs R DI :
uGHDALE META"QPFI_O u‘;ﬂ;ﬁzg 24 COLBERG PLACE, and at 85 TORQUAY GARDSNS
WATERFOOT — 3 STAMFORD HILL REDBRIDGE, ILFORD

Dept. P.W. Pt x ‘R rndale 3_-,.9“3 LONDON, N.l6. STA 4587 ESSEX. CRE 7441

none Rosse & e Poatage on 1 valve 9d. extra. On 2 valves or more postage 6d. per valve extra.

Any Parcel [nsured against Damage in Transit 6d. extra.

MINIATURE
METALLIZED
POLYESTER
~as> CAPACITORS

Ideally suitable for printed wiring panels and
transistorised circuits.

Incorporating a new dielectric material and of unique
construction, they are of small physical size and meet
the requirements of H.5 D.E.F, 5011 Specification.
The windings are virtually non-inductive and the wire
terminations are soldered direct to the metal electrodes
eliminating contact resistance and ensuring the mini-

Insulation Resistance
10,000 megohms or
2,000 ohm farad which-
ever is less.

Cap Tolerance
+20%

Voltage Ratings:

Ranges available 63,250,

and 400 volts D.C. erminations:

mum possible inductance.

Power Factor:

22 s.w.g. solder-coated

<0.0l at | Kefs at parallel wires for ver-
Typical 250 volt range - +20°C. tical mounting.
Dimensions | T.C.C. B = Temperature Rating: ginich.

c;g- T = Tree Sug;olzl_'e for.'v:‘orkmgdat Insulated—special non-
=| +85°C.  without de- cracking heat resisting
0.0l |4 9mm { % 5.5mm | PM XI : rating. thermosetting com-
0.022 | 34" Smm | 71 5.5mm | PM X2 ;.13‘}— f Detai_/s of'the full range pound providing good
~ - < o are given in T.C.C. Bulle- insulation and good pro-
0.047 | ##”9mm | #5.5mm | PMX3 tin 93, available on tection against the in-

o1 % Himm| 3 72mm | PMX4 or request. gress of moisture.

Electronics Division * NORTH ACTON * LONDON - W.3 * Tel:

THE

TELEGRAPH CONDENSER CO. LTD.

also at CHESSINGTON, SURREY and BATHGATE, SCOTLAND

i
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A BASIC
MOULLIN .
VOLTMETER Meeten

for r.f. resonance indication

HE instrument to be described was intended for It was stated above that the change of anode
use as an indicator of resonance while making r.f.  current, which will be called Als, was equal
measurements. Its range is 01 to 1V peak, a
approximately, with a high input impedance. 1t was  to - Vpk?, assuming parabolic Vg—Ia characteristics.
felt advantageous to use a circuit giving a known scale 2
law so that no calibration of the movement would be In practice there is a best value of Vp for a maximum
necessary, also making the instrument generally more  Al, as the graph of Fig. 3 shows. It was drawn using
useful. To fulfil these conditions the Moullin or
anode-bend circuit was chosen. In this simple, well-
known circuit a triode is biassed almost to cut-off,
and if the Vg-Ia characteristic of the valve is non-
linear in this region, partial rectification takes place
as shown in Fig. 1.

In particular, if the characteristic can be represented
by the relation la=aVg*+bVg+c, where a, b, ¢ are Ledlbooonoan pogammmeen
constant for a particular value of the anode potential,
then analysis shows that when the input e.m.f. to the
grid is of the form v="Vpk Sin wt, the mean value of

Ia

d
:
[}
1}
)
1

a ' ]

. . . . i

the increase in anode current is — Vpi?, where Vpi IS comepPommosmooass $o-doccocozas AV
]
2 :
1
]
1

the peak e.m.f. Hence a square-law scale can be
produced. This means that true r.m.s. values can be
read, independent of the input waveform.

-._.~~

CHOOSING A VALVE Pa

The following valves were measured (all pentodes ! Input
and tetrodes being connected as triodes) to determine ’
the form of the Vg—Ia curve when using 9 volts  Fig. I: Partial rectification occuring in the non-linear
anode potential. 1T4, EF91, 12AT7, 354, CK503AX. section of a triode characteristic.

The 354 and CKS03AX gave the most promising

dla

[ —. N

results when plotting against Vg, which should

g

be a straight line if the Vg—1I5 curve is of the required
form. The CKS03AX is a miniature wire-ended output
tetrode. It was decided to use the 354 (a battery
powered output tetrode) since it is more readily
obtainable. The 3S4 filament is tapped and, except
where stated, half the filament is unused, the valve
taking S0mA at 1-4V.

WORKING POINTS

The basiccircuit, shown in Fig. 2, is self-explanatory. .
The potentiometer across the filament cnsures Fig. 2: The basic circuit. A conducting source of e.m.f. is
that Vp is the true bias on the grid. assumed.
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Anode current (pA)

°
4 o2 03 o4 oOs

Gnput EME)
Flg. 3: lllustrating variation of sensitivity and linearity with

3 bias (Vb).

Fig. 4 (right)t The complete circuit. Backing-off current
is taken from the heater supply cell.

the circuit of Fig. 2 with Vp variable and a source
frequency of 50 ¢/s.

. It can be seen from Fig. 3 that although the square-
law is true approximately for a range of Vb, it is best
when Vyp=1-5V or greater, but the sensitivity falls
as Vy increases. A bias of —1-5V is a good com-
promise between sensitivity and linearity and is also
the e.m.f. of a single dry cell. A mercury cell could be
used with a little loss of linearity and negligible
current is drawn.

It was found that if all the filament of the 354 was
used i.e. 0:1A at 14V, then Alj for
any given V) was approximately
doubled, but a greater non-
square linearity was also incur-
red. Since the use of dry cells

Q-6 o 07 03] 09 Ly’ " 1%
VK :

was contemplated the 50mA
consumption will be used hence-

forth.
The complete circuit is shown
in Fig. 4. The meter movement

is backed off with an equal and
opposite current to the standing

anode current with no signal

which was approximately 80uA.
-~ The values of the resistors
and capacitors are not at all

/

critical. The following are the
components used in the original:

Anode current (pa)
o35 22885288

Grid~ve =— |+ Grid +ve during part of cycle)
. ! ] ] | ]

Fig. 5: Large signal characteristics
showing the effect of driving the grid
o pasitive.

Y ¥

+*0 20 390 ¢Q
(nput peak EMF)? vpi®
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EX-RENTAL TELEVISIONS

14 in. 17 in.
£7.10.0 £11.10.0

Coloured FREE LIST
Demonstration daily from our
farge selection
12 months’ written guarantee
Channels for all areas
Personal collection advised, or in-
sured Carr., | 4in. 20/~; 17in. 30/-

e e —— o — — ——— — o — 1 o o,

RERIALS BDC/ITA combined Loft and room aerials—from B/~

BBCO2/UHF and colour aerials—from 29/6. S8END FOKR FREE LIST.
EX-MAINTENANCE TESTED TUBES

17in.—35/- Most makes and types available. 14in.—15/-
Guaranteed good picture. Carriage 5/- extra.

ONE YEAR GUARANTEED TUBES

. . 100 %, REGUNNED
21in. 99/6 ™ Add 107- or old tube.

= All 110°-=9976 plus
17in. 79/6 ) 30/- refundable on
15 14! old tube., Carr. 1076.
3 59/6 l4in. Slimline 17 &
= 19 in, — overseas
12in. postage 30/-,
VALVES 9d. each. 1.000’s available. dend for List. TELEPHONE
CONDENSERS, 100—10/-, New. Assorted electro- | HANDSETS
Iytics and pFs. P. & P, /8,
V/CONTROLS. 20—10/~, A selection of types and .
sizes. P, & P. 2/6.
SPEAKERS. 7/9, 6in. 8in.. 7 x 4in. and 8 x 3in, 1516
Ex. mid, Salvage. P, & P, 2/3
RESISTANCES. 100, 10/-. Mostly "High Staba™. |
Assorted. P, & P. 2/- (Overseas, P. & P, 3/6). pair

DUKE & CO. (LONDON) LTD. |55k wiiuer:
621/3 Romford Road, Manor Park, E.12 Garage,LntenOmce'.
Liverpool St.-—Manor Pk.—0 mins.

ete,
Phone: ILFord 6001/2/3, Stamp for Free List :‘Zf{:‘ryf'{,_‘:’},’_“:?éi

I RADIO DATA
= gNC
e REFERENCE
3 B
: BOOK
:
: @ Compiled by
G. R. JESSOP, AM.LE.R.E.
o*
’,‘»"f Formulae, charts and tables
4 that cannot usually be readily
found have been collated into 116
L pages of this book for the radio design;.r,
radio

engineer, and especially for the
amateur. The subjects encompassed range from
Ohm's Law to transmission lines, filters, wideband
couplers, aerials, transmitter p.a’s, rectifiers
and noise generators. Listed at the rear of the
book are numerous tables, amongst which infor-
mation on FT241 crystal frequencies, insulating
materials, units, wire and even the self-resonant
frequencies of capacitors may be found.

Price 12s. 6d. from leading booksellers,
or 14s. including postage direct from:

R.5.G.B. PUBLICATIONS

Dept. PW, 28 Littie Russell Street,
London, W.C.A. HOLborn 7373, 2444.
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An
integrated
hi-fi furntable
unit from only T1gns?

~YES!

Only Goldring’s 60 years of experience of making
gramophone turntables ard pick-ups could lead to
a unit like this ... the ideal integrated turntable, arm
and pick-up for do-it-yourself hi-fi aspirants. .. at
such a modest price. Just ook at the features of this
remarkable G.66 unit:

Silent, specially made Swiss mains motor, Pressed
steelturntable on precision bearings evens out mains
current fluctuations. Die-cast lightalloy armwith fult
stylus pressure adjustment. Plug-in head shell, wired
for mono and stereo, takas alternative pick-up cart-
ridges. Eddy-currentspeed control (asfitted on some
professional units) varies the four standard speeds
by + 10%. Pick-up raising/lowering device coupled
to onjoff switch and idler-wheel disengagement
mechanism. Deck size 123" x 10”.

See the Goldring G.66 at your dealers—or write for
descriptive leaflet.

THE GOLDRING G.66

G.66/MX.2 £9.18. 8 + £1.124 P.T. £11.11.0
G.66/CS.80 £10.10. 0 + £1,142P.T. £12, 4.2
G.66/CS.90 £12.12.10 + £2. 1.2 P.T. £14.14.0

Goldring Marnutacturing Co. (GB) ttd..
486-488 High Road, Leytonstone, London E.11
Telephone : Leytonstone 8343
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7 VALVE AM/FM RADIOGRAM CHASSIS

NEW 1965 MODEL NOW o
AVAILABLE =T

Valve line-up ECC85, ECHS1, EPS9,
EABCS80, EL84, EMS1, EZ80.

Three Waveband and Switched Gram
positions.  Med, 200-550 m. TLong
1,000-2,000 m. VHF/FM 88.95 Mc/s
Phillips permeability tuning Insert
on FM and combined AM/FM IF
transformers. Latest circuitry includ-
ing AVC and Neg. Feedback. Three
watt output. Sensitivity and reproduc-
tion of a very high standard. Chassis

v. operation. Magic-eye tuning. Circuit dlagram now available.

Aligned and Lested ready for use "3 . '9 . 6 Ca:;'éklnl.
7

R
37/6: 12in. R.A. with conc. Tweeter, 42/6. Carriage 8.

size 13§ x 6{In. Height 7¢in. Edge iluminated glase dial 114 x 3}in. Vertical
pointer. Horizontal station names. Gold on brown background. A.C. 200/250

Comple'te with Tape o/p Socket, ext. spk'r. & p/u Sockets, indoor F.M. serlal
and 4 knobs—walnut or ivory to choice. 3 ohm ™ M. Bpeaker only required.
Quality Speakers 10in. R.A., 27/6; 12 ¥ 8in. E.M.L.. “Fidelity™

6 VALVE AM/FM TUNER UNIT

Med. and VHF 120 M-550 M, 85 Me/s-103 Mc/s, 6 valves and metal rectifier. Selt
contained power unit. AC 200-250 v. operation. Magic eye indicator, 3 push-button
controls on/off. Med., VHF diode and high output sockets with gain control,
Tluminated 2.col. perspex dial 11§ x 4in. (*hassis 114 x 4 x 5fIn. A recommended
Fidelity Unit for use with Muliard 3/3 5-10 amplifiers. Avallable only at present as
built up units, sligned and tested ready for use. Bargain price £12.10.0, carr. 5/-.

We hope to produce thie popular unlt in kit form very shortly.

NEW BRITISH RECORDING TAPE

Unconditlonal guarantee. Fitt:d Leader and Btop Foils (except 3in).

Sin. 150it.  3/9 225ft.  4/9 300ft.

Sin. 6001t 11/8 0001t 15/ 1200ft, 25/
54in. 830ft. 14/6 - 1200ft. 17/6 =~ 1800ft. 32/6
7in. 1200{t. 17/¢ 1R00fL.  22/6 2400ft.  42/6

Post and Packing—3in. Reels, 6d, Each additional feel 3d.

4in. (o Tin. Reels, 1/-. Each additional Reel. 6d.
EMPTY TAPE REELS (Plastio): Sin., 1/3; 4In., 2/-; bin., 2/
PLASTIC REEL CONTAINERS (Casesttes): 3in., 1/3; bin., 1/

Famous Manut Bulk hase, genuine r d Tape Bargaln.
Standard (PVC base) Long Play (PVC base) D’ble Play (Mylar bage)
6/6

fin.. 2/-; 7in., 2/3
in., 2/-; 7., 2/3

JASON FM TUNER UNITS JTV Mercary, 10 goa. 3 valves, 22/6.
Designer-approved kits available, JTVE 213.19.6. 4 valves, 28/6.
FMTL, 5 gns. 4 valves, 20/~ NEW JASON F.M. HANDBOOK 2/6
FMTE, 27.10.0 5 valves, 85/~ Prompt Alignment Services 7/6 pius 2/6.

DE-LUXE RECORD PLAYER

Incorporating 4 Sp. Garrard Auto- KIT
SHm unit and Mullard latest

watt printed circult ampllfier (ECL 86 and
EZ 80), vol., bass and treble controls, with
8 x Bin. 10,000 line speaker.

Contemporary styled 2-tone cabinet, charcoal-
grey and off-white with matching
blue relief. Bize 174 x 16 x 8in,
A stylish unit capable of quality
reproduction. Clreuit uhd
construction details 2/6 (free with
kit

MPLETE .
ggrr. anEdTimi‘II’%/-. £13-1 9-6

Llumipated perspex comntrol panel
escutcheon, 7/8 extra. Ready
wired 80/ extra. Four contemporary
mounting legs (6 or 13in.) 12/8 per set.

CONDENSEhS—Silver Mica. All vaiues,
F.,

2 pF. to 1,000 pF., each. Ditto |New Reduced
ceramics 9d. Tib. 450v. T.C.C. ete. 001 {Boxed VALVES Bargain
mid., .01 and 1/550v. 9d, .02-1/500v., oo, Prices
1f-, .25 Hunts. 1/8. .5 T.C.C. 1/9, etc. [1T4 3/6 EY8S 9/-
RESISTORS—Modern ratinks full range [1RS. 185  8/- 1781 7/~
10 ohms to 10 megohms. 209 i-}w. Sd. 4554,3\ [ (:{,R? /8
ca. ditto 1w, 8d, ea., 2w. 9d. ea,, 109 j-iw. [ECCX! L, | Pocsd 8/-
4d. ca., 3% Hi-stab. }-iw, 8d. ea. (below F%LK:B'I - }(:]' RO B/~
100 ohms and over | meg. 9d. ca.). 1% Hi- | ECC83 | PCLR3 10/8

stab,, dw. 1/8 ea. (below 100 ohms 2/eea.). ECLA0 8/- | PCL34 lo/-
VOLUME CONTROLS—5K —2 Meg. ohms,. |ECIL&2  10/- ' PCLSs  11/8
din. SPINDLES MORGANITE MIDGET |ECLS3  10/6 PL34 10/8
TYPF.  l4n. dia. Guar. 1 vear. LOG RFSO /6 PLSL 9/8
or LIN. ratios, less 8w. 3/-. D.P. sw. 4/6, ] Li86

Twin 8tereo less 3w. 8/6. Bome values with 12/8 PY3s 10/8
DP sw. 9/8. A 12/6 PYs: i~
ENAMELLED COPPER WIRE—iIb. reels 7/~ us 10/6
lag-20g. 3/-; 22g-28g. 3/6: sug-34g, 4/3; 8/- 1 ULs4 8/-

36g-38g. 4/9: 39g-40g, 5/- etc.
Hend for detafled bargaln liste, 34, atamp.
We manufacture all types Radio Mains
‘Transf, Chokes, Quality O/P Trapa. etc
Enquiries invited for Specials, Prototypes for
small production rups. Quotation by return

RADIO COMPONENT SPECIALISTS
70 Brigstock Road, Thornton Heath, Burrey.
THO 2188, Hours: 9 a.m.~6 p.m. 1 pm. Wed.
Terms C.W.0. or €.0.D. Post and Packind
up to | b 9d., 1 b 1/3. 3 1b. 23, 5 1b. 2/9,
f1h. 3/6.

o ELECTRONICS s 1o
BULD DB st

including :

@ MINIATURE CATHODE RAY OCSILLOSCOPE
@ VALYE EXPERIMENTS TRANSISTOR EXPERIMENTS
@ BASIC AMPLIFIER BASIC OSCILLATOR

@ BASIC RECTIFIER @ ELECTRONIC SWITCH

@ SIGNAL TRACER
® ::‘°ET‘I’)EELL:YCTC':LCCS:T“‘“” @ BASIC COMPUTER CIRCUIT
@ TIM @ BASIC RADIO RECEIVER

@ SQUARE WAYE GENERATOR @ MORSE CODE OSCILLATOR
@ SIMPLE TRANSMITTER ETC. ETC.

This complete practical course will teach you all the basic facts
of electronics by making experiments and building aPparatus.
You learn how to recognise and handle all types of components
—thelr symbols and how to read & circuit diagram. You see how
circuits are built and how they work BY USING THE OS-
CILLOSCOPE PROVIDED. Applicatione of all the main
electronic circuits are demonstrated—radio reception and
transmission; photo-electrics; computer basics: timers; con-
trol circuits, etc; Includlns servicing techniques. NO MATIES
USED OR NEEDED. NO THEORY NEEDED. PRE-
VIOUS KNOWLEDGE 01 EXPERIENCE NEE. D. Tutor
service available. No extras needed—tools provided. Send now
for FREE DETAILS without obligation, to address below

T0: LERNAKIT, Dept. K 10, RADIO HOUSE, 40 RUSSELL
STREET, READING

=)

Please send free details—

NUW ADDRESS .,

RETURN-OF-1"OST|
ON CASH OR C.0.D. ORDERS
@ AMPLIFIER KITS

We have full atocks of all components for the Mullard 510, Mullard 3-3.
Mullard 2 and 3 Valve Pre-amp. Mullard Stereo, Mullard Mixer. Fully
detatled list on any of these sent upon request. Instruction Manual: All
Mull ardAudio Circuita in “Cireuits for Audio Amplifiers” 9/5 Poyt Free.
Credit Terms  Total
® LATEST TEST METERS TR e
Cash Ptice  Deposit Paymenty Price

AVO Model 8 Mark III .. £24, 0. 0 £4.16. 0 1201 35/2 £25.18. 0
AVO Model 7 Mark IT .. £22.5,0 24,80 120732/9 £24. 1,0
AVO Multiminor Matk 4 ;. £9.10. 0 £1.18. 0 12 of 14/4 £10.10, 0
TMKTPI0 ., oa £3.19. 6 £1. 3. 8 fof22/- 24,9, 6
T MK TP5S .. . £6.19. 8 £1.15. 8 dof31/4 £8. 9. 8
TMEK 500 .. . .. £8.19. 68 £115 6 120f18/8 £8.18. 8
TAYLOR Model 127A .. £10.10. 0 £2, 2. 0 120f15/3 £11.10..0
TAYLOR Model 88B .. £23.10. 0 £4.14. 0 1201 84/6 £25 8. 0

® GRAMOPHONE EQUIPMENT

Credit Terms  Total

ALL LATEST MODELS. ALL POST FREE Monthly Credit
GARRARD CHANGERS . Cash Price Deposit  Payments Price
AUTOSLIM Moua ., .. £610. 0 £1.15. 0 6 of 20/~ £7.

5.0
12 of 16/11 £12, 9. 0
12 0f 18/~ £13. 5, 4

12 0f 18/4 £18.15. 0

12 of 40/- £20, 9. 8
12 of 24/5 £17.19. 8
8

6 of 20/-  £7.14,

fof 82/8  £8.14. 8
6 of 20/-  £7.14. 8
6 of 22/8  £8.14. 6

AUTOSLIM AT6 Mono .. £11. 9.
AUTOSLIM AT6 Sterco/Mono £12, 5. 4
3000 LM
Stereo/Mono . .. £12.15. 0
A70 (with Deram
Stereo or Mono Cart) . £27, 5. 6
4HF PLAYER UNIT Mouo.. £16.12. 8
8
8
8
8

0

B.S.R. CHANGERS

UA1l5 Mono .. ..
DALD Stereo/Mono |
UA256 Mono . . .
UAZ5 Stereo/Mono

.. 2719, 6 £119. 8
See our Gramophone List for details of Reecord Players and Transcription
Units.

® ILLUSTRATED LISTS

Hlustrated lists are avaimble on LOUDSPEAKERS, TAPE DECKS,
TEST GEAR, GRAMOPHONE EQUIPMENT. AMPLIFIERS. Any will
be <ent iree pon request.

WATTS RADIO () LTD
54 CHURCH STREET, WEYBRIDGE, SURREY

Telephoue: Weybridge 47556
Please note: Postal bueiness only from this address
Callers welcome by appointment

e CLOSED FOR ANNUAL HOLIDAYS: AUGUST 7th to 3o0th ____]
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N Fig. 6 (left): lllustrating the
200 - ==dao variation of input resistance
Sl with input e.m.f.
‘5
L)
0y
“
A )
A\ )
s \
g h
! \
.5.; 1001= \\
]
& AN
Ll ~\
g ..
. = e
Steeeecloo. Fig. 7: The input capacitance
(dotted) in parallel with the
. 0 potential divider arm.
() 071 Peak 14 22
0S5 RMS. 10 5
Input EMF at 50¢/s
R1 500  wire-wound . nected to the same source by a high resistance R,
R2 7Q  wire-wound with filament on/off ohms, then it can be shown that:
switch. . R
R3 100k Q carbon R= - v
C1 0-1uF paper _1)2 IR 2C2
C2 0:001uF ceramic viE-1)*+ 'R ]
Meter 0-75ua, 7152 movement,. where R and C are defined above, « is the angular

If a muiti-range instrument is used for the detector
it should be of roughly constant input resistance from
one range to the next or the sensitivity, i.e. the slope
of the Vpix®— Al, graph will vary.

SQUARE-LAW LINEARITY

The degree of square-law linearity and the effect of
bias upon it is shown in Fig. 3. The effect of driving
the grid positive is shown in Fig. 5. The grid is made
positive when the peak input signal exceeds the
standing bias. When the grid is positive, grid current
flows, which is equivalent to saying that not all the
electrons from the cathode reach the anode. Hence a
lowering of anode current change and sensitivity as
Fig. 5 shows. The over-all increase in anode current
can be explained by the positive grid now attracting
more electrons from the cathode than were formerly
emitted. It can be seen that the square-law is not
quite true for large input e.m.f. even when the grid
is negative.

INPUT IMPEDANCE

If the input of the voltmeter can be assumed to
consist of an input resistance R in parallel with an
input capacitance C then simple measurements can
be made, to arrive at an estimate of R if C is known
(or vice-versa). If Alg, is the current change when
the voltmeter is fed from a low impedance source, and
Al,, is the reading .when the voltmeter grid is con-

Alay
source frequency and n*=

lag

C includes the capacitance of the wiring in the grid
circuit and between the grid and other electrodes.
An average value is about 15pF. A graph of input
resistance R with input e.m.f, is shown in Fig. 6, in
which C=15pF is assumed. The decrease of input
resistance is due to the increasing number of electrons
reaching the grid as it becomes more positive. The
input resistance is however still greater than 30M Q2
when the grid is being driven positive during part of
the input cycle.

CALIBRATION

1t should be stressed that permanent calibration of
the instrument is not readily obtainable without
voltage stabilisation of the supply power. The square
law however is valid over a fairly wide range of battery
ageing and for many purposes only the ratio of two
e.m.f.’s need be known.

FREQUENCY RANGE

The original instrument was used at all frequencies
between 25¢c/s and 25Mc/s; beyond these limits it was

not tested. The Moullin instrument of the ’twenties
was stated to be useful up to about 30Mc/s.

—continued on page 354
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BRADFORD RADIO SOCIETY
Hon. Sec.: J. D. Midgley, G3SA O, 77 Brantwood Road, Brade
ford 9, Yorkshire.

Meetings are now held in the Bradford Technical College. and
the callsign G3NN has been issued for the Club station, G30TO.

There was an '‘inquest’” on the N.F.D. on 22nd June.
COVENTRY AMATEUR RAD!O SOCIETY
Hon. Sec.: A. ). Wilkes, G3P@QQ, 141 Overslade Crescent,
Coundon, Coventry.

The Society will be taking part in the N.F.D. event again after
an absence of many years.

DERBY AND DISTRICT AMATEUR RADIO SOCIETY
Hon, Sec.: F. C. Ward, G2CVV, § Uplands Avenue,
Littleover, Derby.

Raymond F. Street gave a lecture entitled “Introduction to
Cotour Television™ on 23rd June, and on the 30th G. D. Kelsey,
B.Sc., discussed the problems of Effluent and i1ts Treatment.

On 3rd—4th July, the 144 Mc/s (portable event) was held. and
on 17th July there will be a Garden Party and Exhibition at Heanor
Aldecar Secondary School.

HALIFAX AND DISTRICT AMATEUR RADIO SOCIETY
Hon. Sec.: |, Ingham, G3RMQ, Lambert House, Greetland,
Halifax, Yorkshire.

On 27th July, G. Drake, G3SJG, will give a talk on Transmitters,
and on 24th August, there will be a lecture by F. Nicholls, G3IMAX
and & visit from the Huddersfield Radio Society.
HUDDERSFIELD AMATEUR RADIO SOCIETY
Hon. Sec.: R. Higton, 5 Brian Avenue, Dalton, Hudders-
field, Yorkshire.

Recently the Society held a lecture and demonstration on Oscillo-
scopes. The Society operating QTH has proved very good with
G DX in mind, using a 250ft. dipole.

MID-WARWICKSHIRE AMATEUR RADIO SOCIETY
Hon. Sec.: H. C. Loxley, 5 Guy Street, Warwick.

There will be an open meeting on 12th July, when membars will
be able to discuss a range of subjects.

Meetings are now held on the top floor of 7 Regent Grove,
Leamington Spa. These premises are well situated in the centre o
the town, close to main bus routes and with ample car-parking
accommaodation, .

NORTHERN HEIGHTS AMATEUR RADIO SOCIETY
Hon. Sec.: A. Robinson, GIMDW, Candy Cabin, Ogden,
Halifax, Yorkshirc.

Recent activities of the Club have been a recorded lecture by the
late G25U who was a founder-member; angd the first oi this year's
demonstrations when the Club callsign wa st used,

A novel innovation this year was a mobile car in the Warley Gala
procession which was able to report back to the fixed station on the
progress of the parade.

Some future events will include, on 2ist July a Ragchew and on
4th August, 2 lecture on D.F. Equipment by G3LGN.

READMNG AMATEUR RADIO CLUB
Hon. Wc.: N. C. Taylor, G3TO@, 83 Stoneham Close, Tile-
hurst, Reading, Berkshire.

The first Mobile Picnic of the season was held on 20th June, and
a good time was had by all. Talk-in stations were operated by
G3TOQ on 2 metres and G3EJA on 160 metres,

SALTASH AND DISTRICT AMATEUR RADIO CLUB
Hon. Sec.: D.Bowers, BRS 26760, 95 Grenfell Avenue, Saltash,
Cornwall.

A ""Mobile Rally” was held at Calstock on Whit Monday, 7th June,
and on the I8th, there was a tape and slide lecture which was kindly
loaned by Northern Heigiits A.R.S.

An R.S.G.B. Tape Lecture on Receivers was heard on 2nd July.
There will be a Treasure Hunt on 16th July.

SOUTH BIRMINGHAM RADIO SOCIETY
Hon. Sec.: ). Rawley, G3ITQO, 195 Castle Lane, Solihuil.

On 17th June there was a demonstration and display of Heathkit
Products and transmicters, receivers and test gear were on show
for members to see.

SOUTHGATE, FINCHLEY AND DISTRICT GROUP OF
THE R.S.G.B.

‘Hon. Sec.: R. Wilkinson, G3ITXA, 23 Ashridge Gardens,
Palmers Green, London, N.13.

The May lecture was given by G3OLE, who spoke about his
“hybrid”’ mobile transmitter. The next meeting will be on 8th July.

SOSTH SHIELDS AND DISTRICT AMATEUR RADIO
CLUB

Hon. Sec.: D. Forster, G3IKZZ, 4|
South Shields.

The Club is making preparations for its 6th Mobile Rally which
is to be held on Sunday, |lth july at the Bents Park Recreation
Ground, Coast Road, South Shields.

Meetings are held weekly on Friday evenings at 7.30 p.m., in
Trinity House Sacial Centre, Laygate Lane, South Shields.

SPEN VALLEY AMATEUR RADIO SOCIETY
Hon. Sec.: N. Pride, 100 Raikes Lane, Birstall, Nr. Leeds.

On 24th June there was an Open and Final Meeting of the season,
The A.G.M. of the New Session will be heid on 8th July,

3 Meetings are held at 7.30 p.m. at Heckmondwike Grammar
chool.

WEST KENT AMATEUR RADIO SOCIETY

Hon. Sec.: H. F. Richards, 17 Reynoids Lane, Tunbridge
Wells, Kent.

On 9th July, John Gould will give a talk entitled “Seventy
C.M.5.", which is aimed at getting all the Club members on
430 Me/s.

WIRRAL AMATEUR RADIO SOCIETY
Hon. Sec.: A. Seed, G3FOO, 3| Withert Avenue, Bebington,
Wirral, Cheshire,

A Tape Lecture was given on 7th July. Meetings are held at
Scout 11.Q., Harding House, Park Road West, Claughton, Birken-
head, at 7.45 p.m. on the first and third Wednesdays in each month.

Mariborough Street,

A BASIC MOULLIN YOLTMETER
—continued from previous page

CONSTRUCTION

No special construction is needed and the con-
structor may adopt any layout. The only wire that is
at all critical is the grid lead. It should be short and
well spaced from any other wires to minimise the
input capacitance, and very well insulated. The input
terminals should be well apart on a panel of insulating
material and a ceramic valve-holder should be used.
A high input resistance will not be obtained if the
above is disregarded although of course the instru-
ment will still work.

RANGE EXTENSION

Although a range of 0-1 to 1V peak is ample
for radio-frequency measurements, i.e. measuring
Q or self-capacitance of coils, an extension of range
would make the instrument more versatile. It is
however very difficult to do at high frequencies due
to input capacitance. At low frequencies, when the
reactance of the input capacitance is considerably
less than the resistance of the potential divider in
parallel with it, (see Fig. 7) it can be done.

r
The e.m.f. at the grid is then — of the applied
R+r

e.m.f. 1f a non-contributory source of e.m.f. is being
used then the grid must be given a d.c. path to earth.
This can be done with a high resistance, M £ being
a suitable value. The input resistance then drops to
slightly below 5M €, but which is high enough for
most purposes. [ ]
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B
EQUIPMENT CABINETS
OF DISTINCTION

I
Imperial

Tllustrated in this advertisement are
two fine cabinets {rom the Lewls
Radic Range.

® These Cabinets are just two of a
really extensive range.

Each one carefully made by British
Craftsmen and soundly constructed
from the best materials available.
Fill tn coupon below to obtaln FREE
catalogue showing this wonderful
range of cablnets.

Lowflex 8

IS I S SED I SIS S MEn SN D

THE NEW LEWIS |
FEEE

RADIO CATALOGUE |

Designed to assist your cholos of |
Cabinet.

The New Lewls Radio Cabinet Cata- l
logue—the most comprehensive everl
prepared. Sent absolutely FREE!

Please send your FREE 24 page cabinet |
catalogue.

NAME

ADDRESS

(Dept. PBES)

e —

Capitals please

LEWIS

100 Chase Side. Southgate, London 1
N.14. Tel: Palmers Green 3733/9666 |

[ ———— T T

e s Gee S e e g

= -

PRACTICAL WIRELESS

g 8nlve your communication

problems with this latest
4.Station Transistor Intercom system (1 Master and
8 Subs). in de-luxe plastic cabinets for desk or wall
monnting. Call/talk/listen from Master to Subs and
Subs to Master. Operates on onc swnall 9V battery.
On/off switch. Volume control. Tdeally suitable to
modernize Office. VFactory Workshop, Warehouse,
Hospital, Shop etc. for instant juter-departmental
contacts. Cotaplete with loug connecting wires and
other accessories. Nothing else to buy. P. & . 3/

L e 1

Modermze your Oftice, Shop. Warehouse, Waorkahop,
surgery. Nursery and Home with this latest twn-way
Transistor Intercom, con~isting of two umts. Master
and Sub, 10 strong plastic cahinets with chromium
stande. Elegantiy (esigned tonse as two-way instant
communicatiyn <stem cail/talk/listen, between two
persons anywhere 1ndoors of outdoors. Roth unmits
operate on one 9V bhattery.  Fully transistorised.
Complete with accessories, Ready to operate.
P.& P26, .

BATTERY ELIMINATOR & CHARGER, 27/6
Use your Transistor Radio or (ntercom from domestie
A.C. mame and dry batters PP3 9V thus hoosts
hattery's life, Unbeatable valne, Save you pounds
on batteries. P. & P.2/6. Cowmplete with Plug. Lead
awl Snap rord.

Full price refunded if not satisfied in seven days.

WEST LONDON DIRECT SUPPLIES (PW/ll)

6 Chignell Place. West Ealing, London. Ww.13.

PUANCH
5 you need !

HOLE PUNCHES
Instant Type

2~ diameter e 610 ea.
Screw-up Type

13” diameter Toggle switch 86
i @ 8'6
2" " B7G 9-
Fol . BBA,BYA... 96 .,
3 . 10’2,
F ® aoo ... 1o'g8
[N o ... M8,
1" diameter Int. Octal... . 134
13" D .. 162,
137 . .80 .
14" . BSG ..oo21'8
13 . L. 24’4,
2457 oD Meter ... . 332,

Complete Set £9.3.6,

No extra charge for postage and packing
in the UK.

Now supplied by:

TOMPKINS & LONGMAN LTD.

237 GIPSY ROAD
WEST NORWOOD, S.E.27
Tel. Gipsy Hill 5000

www.americanradiohistorv.com
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NOW ANYONE
CAN AFFORD TO
TRAIN TO BE
AN EXPERT IN
RADIO. and
ELECTRONICS

1t’s the most exciting news of the year! Just
imagine. You can get 35 large, fact-packed
lessons for little more than 1/- per lessonl
The lessons are crystal clear, practical,
easy to master and use. Early lessons make
fundamentals clear even to the beginner,
while other lessons will give you the
practical “‘know-how’ of an expert.

Comparee iavourabiy with some courses costing tem
{imies as much. You save because you receive all the
lessons at one time and are not required to purchass
equiptnent you do not need.

This is a real home-study course that has been bound
intn one giant 8 x 11n. 216 page manual. Each page
is divided wto two columns. A wide column features
the text white a narrow column at the eide has ths
instructor's comments. heipful suggestiona and
additional pictures to simplify the difficalt parta.
Everyone can benefit from this practical eourse. No
old fashioned (or pseudn modern) methods used here.
just &traight forward, easy to understand explapations
to heip you make more money in electronics.

The pricet Only 38/6 plus postage 116,
Termst Why of course! See Coupom

OTHER COURSES AVAILABLE
RADIO COURSE (22 lessous, price 36/=)
TELEVISION COURSE (price 36/-)

UNCONDITIONALLY GUARANTEED TO
GIVE COMPLETE SATISFACTION i

¥ ou must be convinced that this is the best value yom
bave ever seen in Electronics, Radio or T.V. Training,
otherwise you can return the course (or have your
money refunded if sent with order) after yon bave
examined it in your own home for & full seven days.
IF YOU SEND CASH WITH ORDER WE WILL
INCLUDE A FREE BOOK VALUED 6/-. Tick on the
coupon one book for each course ordered with full
carh. These free hooks are authoritative, and loaded
with iniorination, Would cost at least 5/- each it
bought separatel¥—by sending cash you reduce
book-keeping and other costs which savings we pass
back to you.

— — FREE TRIAL OFFER = —

Pay only 5/ per Week if yon wiah. Clip coupon right
now for this special offer.
To: Sim-Tech Techuical Books, Dept, ETVS, Gater’s
Mill, West End, Southampton, Hants.
Flease send the following courses for & full seven dayw’
trial.
[} No. 1. RADIO COURSE,
3718, inol. postage. B
[ No. 2. RADIO & ELECTROKICS COURSR,
41/-, incl. postage,
{C} No. 3. TELEVISION COURSE,
3718, incl. postage.
(Free trial customers tick one only please).
If not delighted, I may return the course post-pald
without further obligation on my part. che.rvin 1
will pay cash price or 5/ weekly until paid.
{1 Tick here if enclosing full purchase price.
Please send me
(7] FREE TRANSISTOR CIRCUTTS BOOK.
) FREE OSCILLOSCOPE BOOK.
Amount enclosed £. . ..
I understand that you will refund this money in full :
if T am not 100% satisfied. Overseas custommars plesas !
send full amount (including irelandn

NAME o, s.renusasssesssasssonsstacessecscsctns

Address ....ceuncnasssssanses PRYT=

. sassmsasesansscssiecten

COUDBEY s s unenroeetoom

Clt¥essassrsanannsoacese

o
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U WATTS RS

SIZE 81//x 31!'x1/!

YEARS AHEAD OF ALL
OTHER AUDIO SYSTEMS

The Sinclair X-20 enables you to enjoy, for the
first time ever the advantages of using & high power,
high fdelity sudie amplifier truly in step with
to~day’s space age efectronics. No longer does power
mean problems of heat and size, for the X-20
requires neither heatsink noe special ventilation.
It measures only 8{° x 34° x I, waighs 44 oxs. and
wilf deliver up to 20 watts R.M.S. into a 7{-8 ohms
foudspeaker—40 watts sutput by U.S.A. standards]
A 3-stage pre-amplifier of exceptional efficiency is
included within the above dimensione to ensure an
overall frequency from 20 to 20,000 c/s well within
+ 1dB from fnput to output. With greatly improved
transient response, thare is corresponding improve-
ment in the results obtained from other equipment
used with the X-20 which itself has an energy
conversion factor of better than 95% at the oytput
stage. At no point In the cirguitry of the
X+20 are components over-run, so that the instry-
ment iy both stable and assured of indefinite working
life—and it is easier to build and install than any
amplifier you have ever owned. Best of all it
costs far less.

& ’

SINCIAIR

Cemplete- kit of parts  inc.

transistors and X-20 Manud/ ke £

n sealed carton 2

8uilt and tested X-20 Power. Pack

with X-20 Manual 29-] 9-6 sufficient to drive {4-] 9-6
in “secled carton two X-20's
SINGLAIR RADIONICS LTD.

Telephone

COMBERTO N’ CAMBRIDGE COMBERTON

www americanradiohistorv. com
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IHlustration shows in block diagram form, the princi-
pal stages used in the Sinclair X-20 Puise Width
Modulated Amplifier. Use of the latest types of
transistors and high quality components combined
with unique circuitry achieve outstanding perfor-
mance whilst retaining all the operational features
of conventional quality amplifier design.

ONLY: IN THE X-20 WILL YOU FIND ALL
THESE IMPORTANT FEATURES

% 15 watts R.M.S. music power or
12 watts R.M.S. continuous
power into 15 ochms

For use with any type of pick-up,
microphone, radio tuner, tape

SQUARE WAVE
+ GENERATOR

FEED BACK
INTEGRATOR

CuRRENT
ADDER

NPYY

THRER STAGE
PRE AMP

% Easily built in an evening.

% No. of transistors—I2 .

% Output transistors—Silicon epi-
taxial planars

*
% Pulse repetition frequency—é5

to 75 ke/s pre-amp. etc
% Energy conversion factor at o Built-in low pass filter cutting
output—better than 95% off above 20 Kc/s makes the X-20
20 to 20,000 widely tolerant of the load

Freg yr
c/s + | dB
% Total harmonic distortion at 10
watts R.M.5.—0.1%,
% Input sensitivity—l mV into 5-K

connected to it
+ ldeal for stereo and P.A.
% lIdeal as a guitar amplifier, etc

ohms +* Power required—36Y d.c. at

Signal ise ratio—better 700mA

than 70 4B % Superb quality and reliability
% 20 watts R.M.S. music power or % The opportunity to connect your

15 watts R.M.S, continuous own choice of tone control

power into 7.5 chms system

SINCLAIR X-10 P.W.M. SYSTEM

This superb Sinclair integrated P.W.M
amplifier and pre-amp gives you all the
advantages of quality and efficiency which
makes these Sinclair designs so outstanding
in every way, but it has less power than.
the X-20, and is suited to less spacious
listening conditions. Prices are particularly
attractive. For 12-15V operation. Tone control
system is added to choice.

Complete

£5.19.6
Resdy £6.19.6

built
X-10 power £ 140

supply unic

integrated 20 watt
P.W.M. Amplifier and
Pre-amplifier

Eull service facilities available at all times to all Sinclair customers

GUA

Please send me

d

L—--———————————————————;————————
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THE WORLD'S SMALLEST
MOST PERSONAL RADIO

SINCLAIR

MICRO-6

Build it now for outdoor days

Smaller than a matchbox, this world-famous
receiver brings in stations all over the
medium wave band with fantastically good
quality and volume. It performs with amaz-
ing efficiency in cars, buses, trains and steel-
framed buildings, yet measures only |in. x
13/,4in. x }in. complete with self-contained
aerial and batteries. The highly stable six-
stage circuit has A.G.C. and band-spread for
Luxembourg. Building this wonderful set is
enjoyable for expert and beginner alike.
case, lightweight earpiece 59 6
and instructions come to

MALLORY MERCURY CELL ZM.312(2
required), each t/l11. Pack of six, 1016,

AND A POWER AMPLIFIER
Callly g

Ail parts inc. transistors,

SINCLAIR

TR750

With built-in switch and volume control.
Output 750mW for feeding into standard
25 to 35 ohm speaker. Input 10mV into 2kQ,
Operates from 9V d.c. Designed principally
for use with the Micro-6, with which it will
make a car, portable or indoor domestic
loudspeaker set, this amplifier will also make
a mono or stereo record player, an inter-
com system, baby alarm, etc.

45-

All parts and / Ready built
instructions 39 6 and tested

Huarantee

Should you not be completély
satisfied with your purchase
when you receive it from us,
your money will be refunded
in full and at once without
question. Please quote PW.8
should you prefer to write
your order instead of cutting
out this coupon.

~~x & _N _§ N N _N__J

www americanradiohistorv com
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RECEIVERS & COMPONENTS

PRACTICAL WIRELESS CLASSIFIED ADVERTISEMENTS

RATES: 7/3 per line or part
thereof. average five words to finc,

TRANSISTORS, UNMARKED, UN-I
TESTED, 40 for 10/, p. and p. 1/-,
4 packets post free. Relays, thousands
of types, special catalogue free.
General catalogue of Mechanical and

2 lines. Box No, /- extra,
Advertisements must be prepaid and
addressed to Advertisement
Manager, *'Practical Wireless'",
Tower House, Southampton St.,
London wW.C.2.

Hleotrical Gear, Tools, etc., 5,000 |
liems free. K. R. WHISTON (D
PRW), New Mills, Stockport.

*HEATHKITS " ¢an now be seen in

London and purchased on easy
. Free brochure. D TV
REPLACEM,; LTD., Dept, PW17/9,

ENTS
126 Hamilton Road, West Norwood,
S.E.27. GIPsy Hill 6166.

SPECIAL OFFER—465ke/s I.P. Strips,
7 Transistors, 5 Diodes, Famous
make. Circult, tested and aligned.
62/8, post paid. JAMBS, “Shalimar’.
m Office Road. Frettenham, Nor-
0]

GUARANTEED NEW & TRANSISTORS
Money returned if not satifled. XA101, 102, 103,
11, 112, XB108S, 1/9 each. XA116, XB102, XCl21,
181, 3/9 each. X A191, 192, XB113, 5/6 each. X A701,
703, 703, GET 8, 4/9 each. XBI104, XC101, 101A,
OC189. 8/- each. XC141, B/- each. OC42, 43, ¢4, 45,

P. & P. on

printed crcuit 1/9,
speaker 8/8. Ferrite block 1/-, Edge volume
D.PSE. 1/8. T. P. and Osc. cofls (set of 4

8 tranai

8/8 avt. Blide switch D.P.D.T. 1/, Ganged condensar
8/~ P.P. output transformer 7/8. Driver transformer
7/8. Otrouit 1/6.

AD the sbove mads and ready for assembiy
38 post free. Any item supplied separately
Add 1/6 P, & P. when order lees than 10/~

ENGINEERING (0..

ELECTRICAL
Bank Chambers, Poulton is PyMe, Lanes.

SPEAKER REPAIRS, cones fitted.
Satisfaction €uaranteed. L. 3.
REPATRS, Pluckiey, Ashford, Kent.

RESISTORS! You can’t resist these!
1,000 assorted wattage

Cannot be repeated at £2/10/-
1,000. G, F. MILWARD, 17 Peel Close,
Drayton Basset, Stafls.

TRANSISTORS AT GIVE - AWAY
PRIGE! NKT 124/5 Switehing tran-
sistors. Also capable of being used in
all stages of a superhe:, 6 for 10/..
OC?l equivalent 1/- each. 25 for £1
or £3 100. Miniature earphones
with puf and lead 5/-. Transistor
electrolytics 1/6 each. Brand new 4in.
Speakers 10/-. Goods under 10/- add
6d. postage please. G. F. MILWARD,
17 Peel Close, Drayton Bassett, Stafls,

R & R RADIO & TV SERVICE

Dept. P.W.
STREET, BACUP, LANCS.
Telephone 465

sl for local Aolidays July 28rd—August 5th, 1065
BALVAGE VALVES Tested before despatch

SF13  4/6 10P14 5/- PL82 8/6 20P4 6/8
6L18  4/8 20P5 6/8 USOL 7/6 30P16 5/~
EF80 1/ 30P4 7/- 10F1 1/6 PCCB4 4/-
ECC82 3/- 6F16  5/- 20F2 5/3 PCL8§ b6/-
ECLS 8/8 EB91 1/- 30FL1L b/~ PYB1 8/8
30F6  b/- BF8S &/- PY32 6/- U301 8/
PL38 8/~ 6/3018 4/- 6U4QGT 5/- 10P13 5/6
 POF30 4/- 20P3 6/ 6F1 2/6 20D1 2/
'PLBL  §/- 30PIR @&/~ 2/ 30P13 5/-
[®z30 & 8/- EY86 4/~ PY8s §-
U9 &/ PCL32 §/-

Spoakers. Kx-TV, 5in. reund, ¢ x &, 3/6; Sin.
round, 8/-; post 3/-.

Line Ouiput Transtormers svaflsble, State oot
model No.

Terret Turners, 8/-, post 2/-.

Soan Ooils, eto, Quote st model No. with all en-
quiries and BAR. for prompt repiy. All goods
sabjech to aadi o money refund:

RECEIVERS & COMPONENTS

(continued)

A1 POST FREE BARGAINS: Guaran-
teed set tested Valves, EF80, EB91, 9d.
each; ECL80, PY31. 2/- each;

2,
PZ30, PY82, 2/8 each; PY80, 2/6:
PL83, PL82, PCF80, 3/- each: 20P1.
EBF80. PL33, 4/- each; N37, 4/3;

10P13,'5/-. S.A.E. for list or enquiries.
Al RADIO COMPONENTS, 14 The
Borough, Canterbury, Kent,

MARCONI CANADIAN RECEIVER
NO.52

8bipping
Amateur,
& Broad-
cagt, Mag-
nificent 10+
valve re.
ceiver in
three awit-
ched wave-
bands cove
ering 1.74-

L eali-

vy i
brator employing dual tal to provide marker
check at 10-100-1000 kc/s. One RF and two IF
stages. Other refinements: valve, HT, and Bignal
check moter. Internal Sin. speaker and two H/
Phone outputs with switched control. RF-AF
Gain, Noise Limiter, Filter, BFO, Heterodyne pitch
control, Wide and Narrow Bandwidth, Man or
AVC on CW & RT. Fast and Slow tuning with lock.
Additional O8C Tuning (plus & minus).
requirements HT 160v. 60mA; LT 12v. 1§ amps.
size 15 x 14 x I2in. Fully teated and working.
ONLY £9.19.8, Carr. 15/6 or complete with Power
supply unit suitable for 115/230v. AC maina and
12v. DC, 812.10.6. Carr. 20/-;

Powcr

August, 1965

RECEIVERS & COMPONENTS
feontinyed)

DIRECT TV REPLACEMENTS LTD,
largest stockists of TV Oomponents
in the UK. Line Output Transfor-
mers, Frame Output Transformers,
Deflector Coils for most makes.
Official sole suppliers for many set
makers. Same Day Dispatch Service.
Terms C.O.D. or C.W.O. Send S.A.E
for quotes. Day and Night Telephone
GIPsy Hill 6166, 126 Hamilton Road,
Wust Norwood, S.E.27.

50 TRANSISTORS, all tested, marked
and gBuaranteed. AF, , . Silicon
and P.N.P. Unobtainable elsewhere
at this low p:rice of 35/, plus p &

1/-. . & W. LTD, 224 West Road,
Westeliff-on-Sea, Essex.

GUARANTEED BRAND NEW, IN
ORIGINAL WOOD PACKING CASE,
CANADIAN
MARCONI 52 RECEIVERS

FEW ONLY £10.10s.0d.

Mains Power Unit £2, supplied with
outer case and Handbook. circuit
set has crystal e(::llbrnbor. speaker,

Range 1.75—16Mols.
J.T. SUPPLY cO.

3% Meadow Lane, Loodw 11.
Yorkshire.

TRANSISTORISED SIGNAL INJEC-
TOR. Complete kit of components
and circuit of injector for testing
amplifier or radio, 10/. only. Post
free. G. F. MILWARD, 17 Peel Olose,
Drayton Basset, Staffs,

No. 52 GROUND-STATION Recetver,
Transmitter and 1¢v. D.C. Power Unit. £27.10.0.
Carr, £2.10.0. (Mainland only.)

4 VALVE 4 WATT AMPLIFIER

C" Core transformers
l
® e EEO

A.C. Mains 116/230 volts
600 ohtma of high imped-

ance input. Output 3 or

600 obms (state choice)

Controls: On/Of switch.

Gain control. Indicator

light. Valve inspection panel. 19 x 7 x 7in. Brand
New in maker's carton. 79/6, Carr. 10/-,
TELESCOPIC AERIAL MASTS, Tubular steel
copperised, spray finish, ring cam locking on each
section provides for full or any height requlred.
Buitable all fxings and base Jopations. Bottom
section 13in. diameter. 20ft. (4 gection) Closed 5ft.
9in. Weight 161b, §5/~, Carr. 5/- 34ft. (8 section).
Closed 6ft. 8in. Weight 20lbs. 75/, Carr. 6/

HOLLY ELECTRONICS. F,M. Tun

Units. 18 only of these units, chassis, AL,

34x2ix1i#in. Permeability tuned, }in. ssindle.
\{ CcO85, LF. 10,7 M.

b

checked 17/ each. PP, Micro Sw. size
1 z ¢ x { in. S.P, C/O, first class make, 4/9.
Midget Mains Trans., PRI 230V, SEC 10V,
200mA, size 1 x 1 x I in,, 5/-. Transistors
G.E.T. 103, squiv. 0C72, §/- ea., new. Elce-
trolytics, 1000mF 15V wkg, 1{ x 1 1n. tag
ended, sleeved, 1/9. 33 + 32mF 275V, wkg.,
1} x 2 in.. clip type, 3/- Volume Controls.
1M, SP, long sdpindle. dia. 11 In., 2/8. Ali
items new and P.P.' Ele

June issue can still supply. Holly Elec-
tronics, Holly House, Ford End, Chelms-
ford, Essex.

Further height by adding 3-4tt. Whip sections 13/8.
Carr. 4/-, B8pecial price for quantitles.

WAVEMETER CLASS D

Freq. band 1,900
Kc/s. t0 8,000 Kcfs.
(168-37.5 metres)
in two ranges. 1,900
Ke/s, 4,000 Ko/a.
also 4,000 Kcja.
8,000 Xcfs. Bupply
6 v. D.C, input.
Complete with twin
crystal. new.
PRICE 6p/6.

P. & P. 5/

7B Used oondition,

CREED TELEPRINTERS,
Price from £15. Carr. 30/-.
MOVING COIL HEADPHONES, (BRAND NEW).
Chamois padded, complete with jack ping, 15/8,

Post 2/-, alac avallable with ma;
Microphone, 198/8, post 2/-,

All No. 19 Bet parts available.
Mony other bargains! S.A.Z. of anqrsirios,

A.J. THOMPSON (Dept P.W.)
g G LODGE”

HEILIN
© ODICOTE, HITCHIN, WERTS,
Phone: GODICOTE 948

moving coil

www americanradiohistorv. com

CANADIAN MARCONI 52 RECEIVERS
Superhet Receiver covering 1.75 to 16 Mc/s
in 3 bands, 13 valves, crystael callbsxbacok

meter, etc. Requires 130 volts D.C,

m
and 12.6 yolts D.C. or A.C. Complete with
steel outer case. In new condition, packed
in original Ministry crates. £10.10.0.
Carriage 25/-. Reprinted handbook with Cir-
cults’ etc., 5/-. Send S.A.E. for leafiet.
Transistorised Magnetic Broadcast Re-
ceivers, vest pocket size. Battery operated.
Fixed frequency. Epoxy resin block
struction. i x 4iin. Ferrite Rod Aerlal.
No other information. Used, good condition.
5/-. Post 2/9. (Carriage charges apply to
England and Wales only)
Telephone: Worthing %097

;-.'-1"'.'1-- 4042 PORTLAND
= ROAD. WORTHING



www.americanradiohistory.com

August, 1965 PRACTICAL WIRELESS CLASSIFIED ADVERTISEMENTS 359

FOR SALE

HAMMER FINISH PAINT. The
modern finish for electronics, Can be
brushed or sprayed. Blue or Silver
230z, tins 3/6, post 8d.. ) mnt 7 &
post 1/9: 1 pint 15/-, post 2/9 Orders
aver 30/- post free. Retailers supplied.
Write for details. Amazing resul.s!
Return of posl service. FINNIGAN
SPECIALITY PAINTS (PW), Mickiey
Square. Stocksfield. Northumberland.

M ORSE ™ADE |

EASY

The famous RHYTHM RECORDED
COURSE cuts the practice time down
to _an absolute minimum.

One student., aged 20. took only 13
DAYS. and another. aged 71, took
only 6 WEEKS to obtnin a GPO
pass certificate, If you wish to read
Morse easily and naturally please
enclose 8d. in stamps or two :nter-
national reply coupons for full
explanatory booklet.

To G3CHS,
45 GREEN LANE, PURLEY, SURREY

FIVE-TON FACTORY CLEARANCE:
Radio.” TV Electrical Components in
mixed parcels. Example: 28lb. mixed
parcel £1, p.p. 7/6. Speakers, grilles,
valves. bases. i.f.5. covers. condensers,
etc. Hundred other items S.A.E. list
and postal orders to P. NEWTON.
16 Shalcross Crescent, Hatfleld, Herts.

CONDENSER BARGAIN! Miniature
Paper Condensers $in. x jin. Ideal
for transisior sets. .0001. .001. .002.
.005, .02, 4.F. also small 500..F and
2 24uF Condensers. All 7/6 per 100.
£3 per 1,000 G F MILWARD. 17
Peel Close, Drayton Bassert, Stafls

NOW
READY!, .... ..

nstrument
case assembly using our “Die Scrip”.
The strip has been specially made for us at
Bnrmungham on qty preduction, for low
price to the public. It is made of high
strength alloy and will enable anyone to
assemble an instrument case or cabinet
in minutes. Fuil details of these products
will be sent free. Please send large
envelope self addressed.

88 set transmitter/receiver. Chassis less
vaives, 20/- each. Post paid.

Copper Laminate Board, single or double
sided, 5/- per square foot panels either
type 3ft. by 4ft., 33/-.

H|gh Stab Resnstors. 5%, 6d.; 2%, 9d.;
o U1+, Every six packed in 7-compartment
Iinen finish component box.

Speakers 3 ohm P.M. Sin., §/-, 6in., 6/,
7 x 4in., 7!-, 8in., 8/, 10in., 12/6.

Please send S.A.E. for full Lists of other goods
on offer.

U.K. ONLY

E. R. NICHOLLS

Mail Order and Retail Shop
46 LOWEIELD ROAD
offt SHAW HEATH, STOCKPORT
CHESHIRE

FOR SALE FOR SALE

(contimued) (continued)

RAOIO Amateur Packing Up. Books.

TRANS'STURS Rud 0s, Televisions, elc. Dead cheap
or given away. 185 Hewlett Road,

Cheltenham, Gins, Tel. 21069,

11- each. Red or White Spots.

2!- each. XAI0I, XA102, XB103, WANTED
0OA90, XAIll, XAli2, OC430.
v10/IS. WE BUY New Valves for cash, large

or small quantities, old types or the

latest. Send detais Quaotations
31- each. OC44, OC45, OCT0, || oy ™ feiurn  WALTONS WIRELESS
OC71, OC8l, OC8tD, XAISI, STORES, 15 Church Street, Wolver-

XB104, XEILt, XCI01A, hampton,

OCi69, OC200. WE BUY New Valves and Transistors,

41 each AFTI4, AFITS, AFTT6, || &TRL0ecs, Short-wave Recgivess and
AFI17, OCI70, OCI71, XAI03, TURING ©O. 116 Alfreton Road,

XAI16, XB102, XBI105, XCI2l, | | Nottingham.
XU6I!.
5l. each. OCI39, OCI40, WANTED
OC204, ORP60, XAT0I, XAT03,

GET7, GET8, GET9. XCl4l, VALVES ONLY

BY 100, OA2I11.
Must be new and boxed
10/- each. OCI|9, OC22, OC25, Payment by return

OC26, OC28, OC35, 25013, WILLIAM CARVIS LTD.
ZENNER DIODES 103 North Street, Leeds 7

4.7v. to 30v., +w. 376, |.5w. 5/,

7w. 6!~ each.

- URGENTLY WANTED, new modera
Plus many fmlore. Sgnd (:d'.1 in Valves. Transistors, Radios, %?‘"@ﬁa&
tamps for full list and eq. chart Tape Recorders and Tapes, Watches,
S P q Tools. any quaatity. S. N. WILLETTS,

B.W.CURSONS || sluad™ e 555s Vot Promoien

A PROMPT CASH OFFER for your

78 BROAD STREET surplusmbrand snew VallvesHO:::
Transistors. R.H.S., Beverley

CANTERBURY, KENT | | Mannville Terrace, Bradford 1. .

MISCELLANEOUS
240"“ELECTRIG POWER qrmares CONVERT ANY TV SET iwto an

&m{rom 12« CAR BATTERY | | Oscilloscope. Iél.str\lctxons and dia-

grams _12/8. EDMOND, 43
i ™ AMERICAN DYNAMCTOR UNIT Close, Portslade, Sussex.
#‘-.u—-.

frin i) | —ELECTRONIC MUSIC?

Pertect I8r TELEVISION POWER TOOIS and "'
Then how about making yourself an

| Rererssl AC/DC LICTRICAL $QUIPMENT ghvas
o :'P"'? wontertul results Pruce ONIY £ 8 + v catrage
(LI 50 stamped envelope for fll iResiratad datails
B MEIEER W scIONTIRC PROBUCTS, CLEvELYS. Lanss electric organ? Constructidnal data

available—full circuits, drawings and

notes! It has 5 octaves, 2 manuals and
pedals with 24 stops—uses 41 valves.
With its variable au.ack you can play
Classics and Swin,

Write NOW for rree leaflet and further
details to C. & 8., 20 Maude Street,
Darlington, Durbam. Send 2¢d. stamp.

NEW Nombrex Signal Generator,
mode} 27, £6: Miniature Cathode Ray
Oscilloscope with case, 14in. screen,
£12. HULME, 139 Green Lane,
Vicars Cross, Chester.

ELECTRIC SOLDERING-IRON

METAL WORK

METAL WORK. All types cabinets,
chassis racks, ete., to your specifica-
tions. PHILPOTTS METAL WORKS
LTD., Chapman St., Loughborough.

FANTASTIC
BARGAIN OFFER

nghcweight Pistol Grip handle
40w 240/250v.A.C.  Solid

CABINETS e CASES
CHASSIS

Anything in metal. “ One-offs” a pleasure
Send your drawing for quote

copper bit.” Detachable handle
forms cov: er for iron when not in
use, With 4ift. Safety 3-core
flex. lndlspensable tor
every home handy- ONLY
man. A boon to model
makers and a necessity
tor every wireless en-

Stove enamelled in any professional finish
thusiast. Offered to P& P
you at this new amaz- 1/

MOSS, WATSON
ing price.

40 Mount Pleasant Street, Oldham
C. H. SERVICE (Dept. P.W.)
Lusted Hail Lane, Tatsfield, Keat. | LL2mcs A NIS:A00 EoVYVE]

www americanradiohistorv. com


www.americanradiohistory.com

360

EDUCATIONAL

RADIO OFFICERS see the world.
Seagoing and shore appointments.
Our many recent successes provide
additional trainee vacancies during
1965/66. Grants available. Day and
boarding students. S(t;cx-)mp for pros-

pectus. LLEGE, Col-
wyn Bay.

THE INGORPORATED PRACT!-
TIONERS IN RADIO AND ELEC-

TRONICS (1.P.R:E.) LTD. Member-
ship Conditions booklet 1/., Sample
copy of IPR.E, Official Journal 2/-
post free. Secretar Dep:. B, 32
Infei-gkrn;ore Road, a.versha.m Reading,

TRAIN FOR SUCCESS

WITH ICS

Study at home for a progressive
post in Radio, TV and Electro-
nics, Expert tuition for LLE.R.E.,
City & Guilds (Telecoms and
Radio Amateurs’) R.T.E.B.,
etc. Many unique diploma
courses inc. Colour TV, Elec-
tronics, Telemetry & Com-
puters. Also self-build kit
courses—valve and transistor.
Write for FREE prospectus and find out

ICS cam help you in your career

XS DEPT. 54), PARKGATE ROAD,
LONDON, s.W. 11,

® TECHNICALLY QUALI-
your spare time. Guaran-

Drip:
Courses in Radio, TV Servicing and
Maintenance. R.T.EB., City and
Guilds, etc, y informative 120-
page QGuide. —

PRACTICAL WIRELESS CLASSIFIED ADVERTISEMENTS

‘EDUCATIONAL

(continued)

CITY & GUILDS (electrical, ete), on
- Satisfaction or refund of fee™
terms. Thousands of passes. For
deta:ls of modern courses in all
branches of electrical
electron:.ecs, radio, T.V., auiomation,
etc., send for 156-page Handbook—
FREE. B.IET. (Dep:.. 242A), 29
Wright's Lane, London, W.8.

RADIO OFFICERS training courses.
Write: Principal, Newport and Mon-
mouthshire College of Technology.

SITUATIONS VACANT

RADI0O AND TV Exam. and Courses
by Britain's finest Hom&stu% School.
Coaching for Brit.I.R.E. ity and
Guild’s Amateur's Licence, R.T.E.B,,
P.M.G. Cert.,, etc. FREE brochure
from BRITISH NATIONAL RADIO
SCHOOL, Russell Street, Reading.

TV & RADIO — AM.ILER.E, City &

Guilds, R.T.E.B., Cert. etc.,, on
¢ Satisfaction or refund of fee™
terms. Thousands of passes. For

details of Exams and Home-training
Courses (including practical appara-
tus}) in adl branches of radio, TV
and electronics. write for 156-page
handbook — FREE. B.I.E.T. (Dept.
242G), 29 Wright's Lane, Londoan,
Ww.8.

A.M.l.MechE.,, AMIER.E, City &
Guilds, G.C.E, ete. Become a Tech-
nician or Technologis: for high pay
and security. Thousands of passes.
For detalls of Exams and Courses in
all branches of Engineering, Bulld-
ing, Electronics, etc.. write for 156-
Dage handbook—FREE. BILET.
(Dept. 242B), Londom, W.8.

TV ENGlNEERS for _ Broadmead
branches at Tunbridge Wells, Maid-
stone and Chatham. Very attractive
offers made in salary. Phoae:
Maidstone 52300.

City and County of Bristol Education Committee

BRISTOL TECHNICAL COLLEGE
CAREERS IN RADIO AND RADAR

Marine Radio Officers
2.year, full-time course for young
men aged |16 upwards; leading to
Ist and 2nd Class P.M.G. Certifi-
cates and B.O.T. Radar Mainten-
ance Certificate.

Conversion Course (2nd Class to

st Class).

R.T.Courses (for Full or Restrict-
Licence).

Licensed Aircraft Radio
Engineers

2-year, full-time course for
A.R.M.E. Licences, categories A &
B, and 6 months’ courses for
Radar Rating in association with
above.

Training given on the latest types of Marine and Aircraft Equipment
in the newly equipped Laboratories at

THE SCHOOL OF MARINE RADIO AND RADAR

For details write to!

THE REGISTRAR
BRISTOL TECHNICAL COLLEGE
ASHLEY DOWN, BRISTOL 7

WwWWwWWw.americanradiohistorv.com
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SOUND RECORDINGS

A UNIQUE BUY. Recording tape, top
brand, Tin., 2,400ft., D.P., 25/+; 53in.,
1 200{t., 19/6. P. and p. 1,6 per spool.
Bargains in all sizes. S.A.E. for list.
We repair, buy and sell Recorders.
E. C. KINGSLEY & CO. LTD., 132
Tottenham Court Road, London,

SERVICE SHEETS

SERVICE SHEETS, Radio and Tele-
vision, 3/6 post paid. VEST AND
EMERY, 17 Hollgarth St., Durham.

SERVICE SHEETS, Radio, TV, 5,000
models. List 1/-. S.A.E. Inquiries.
TELRAY, 11 Maudland Bank, Preston.

SERVICE SHEETS for all makes of
Radio and TV, 1925-1965. Prices from
1/+ with free fault-finding euide.
S.A.E. inquiries. Catalogue of 6,000
models 1/6, Valves, modern and
obsoleze. Radio/TV_ Books, S.AE,
lists. HAMILTON RADIO, Western
Road. St Leonards, Sussex.

SERVICE SHEETS (75,000) 4/- each.
Callers welcome. Always open. 5§
South Street, Oakenshaw, Bradford.

SERVICE SHEETS

4/- ea. plus postage

We have the largest display of Ser-
vice Sheets for afl makes and types
of Radios, Televisions, Tape Record-
ers, etc, in the country. Speedy
service,

To obtain the Service Sheet you
require please complete the at-
tached coupon.

From:
Name:

Address:

00sss0tsscacesetsstteastosarenane
L R T S P P ST PR T PR R Py T

To: S.P. DISTRIBUTORS
44 Old Bond St., London, W.I
Please supply Service Sheets for the
following:
Make: .......
Model No..
Make: .....
Model No...
Make:
Model No.: .
| also require list of Service Sheets
at 1/6.
(please delete items not applicable)
I enclose remittance of.....cceeeereesse

MAIL ORDERS ONLY Au. PW

Radlo/TV

essteesssessetasssctsssssnetce

Radlo/TV
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EXPRESS ELECTROFIICS

32 SOUTH END, CROYDON, SURREY ,
Telephone: Croydon 9186

FOR THE FOLLOWING BRAND NEW UNITS

AMPLIFIERS
TRIPLETONE HI-FI MAJOR 12 wartt oo . £15.0
TRIPLETONE CONVERTIBLE S watt £6.19.
TRIPLETONE GEMINI STEREO 5 watt ® o £S5
LINEAR . . 3 wate £6.
LINEAR DIATONIC 12 watt £12.1

o-Pnmesrlens®
C--T-N-X-X F-¥-F-¥-3 ¥ 3§

LINEAR CONCHORD 30 watt £16.4
ADASTRA 3-3 4 watt £4.1
LEAK TLI2 .. 14 wate £18.1
LEAK VARISLOPE PRE AMP . £15.1
LEAK LS50 . 50 wate 000 £33.1
Qu 15 watt e £22
QUAD STEREO/MONO PRE-AMP oo . £25. 0.
LOUDSPEAKERS
GOODMANS AXIETTE 8in. 6 watt £5. 5.0
GOODMANS AXIOM 10in. 10 watt . 6.
GOODMANS AXIOM 201 1S watt

BAKERS 'SELHURST' 3 or is ohm

JUNIOR 8in. 8 watt foam . 0oo £5. 5.0
STALWART |2in. ... 15 watt £5. 5.0
BASS GUITAR 12in. 25 watt e e £5. 5.0
STANDARD Heavy Duty 12in. 20 wate o £7. 7.0
BASS Heavy Duty 12in. 25 wagt o0 . £12.12.0
AUDITORIUM i5in. . 35 watt £18.18.0
RECORD PLAYERS
GARRARD SRPI0 4-speed . o0 £4.19.6
GARRARD AUTOSLIM 4. spud £6. 7.6
GARRARD ATé TRANSCRIPTION a0 a0 oo £9.17.6
GARRARD 4HF TRANSCRIPTION ... e £14.17.6

GARRARD A LAB SERIES ... ... .. £17.10.0

GARRARD 301 LAB SERIES ... ... .. .. £W.50
DECCADEC WITH DERAM HEAD ... ... £14.15.0
BSR TAPE-DECKS PD2 Twin Track 9

De-luxe record players with excellent sound
incorporating the latest BSR 4-speed P
tone and volume controls, high quallty speaker. Not in kic form
but factory made and tesced. Finished in thost attractive two-tone
cabinets In bluo-;rcy. red/grey or charcoal/grey with gilt trim.
200-280v.  AC, 2.12,0.

Dellvertd free UK. S.A.E. enquiries.

oo £7. 9.
reproduction
ind. d ¢
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AMPLIFIERS
TREMOLO

GUITAR
WITH

bive jack sock-
el inputs, four
with  separate
tixing voluwe
controls,  and

through'™. Al
inputs are of
very high sensi-
tivity omnly 10
willivoits fnput
is required for
full outpnut,
- making them
“suitable for all
types of gnitars
and micro-
phones. Sep-
arate Bass and
‘I'Teble controls
giving a wide
range of lift
and cat. Separale Mmastet gain coutrol. Tremolo speed and depth controls.
Jack socket for remote tiemolo switching Outpots {or 3 and 15 ohms
speakera. Valves used In the 30 watt and 50 watt ampliier ECC83, ECC83,
EL34, FL34, GZ34. In the 15 watt atplifier ECCH8 EOC83. EVS4, EL84,
EZE1. An extra valve RCCS3 is used in the tremolo cireult, The chassls

in cutuplete with baseplate and is solidly made of 18 gauge steel, finished

silver grey bammer. Size 12 x % x G} inches high.

PRICES

50 watt with tremolo

50 watt less tremolo ..,

30 watt with tremolo .

30 watt less tremolo

13 watt with tremolo

1% watt Iess tretnolo .,
Add oarriage 10/ an:

CREDIT TERMS ARRAKGED Export inquiries invited.

STROUD AUDIO

CASHES GREEN ROAD, STROUD, GLOS,

Send

TRANSISTOR
TRANSMITTERS
"FOR THE AMATEUR

Complete decalls, including  circult
descriptions, con:trumon technigques,
pares lists, and oplra:mg instructions
for 12 usaful transistor devices.

by D. L. Stoner

24/~ Postage 1/-

INTRODUCTION TO ELEC-
TRONICS, Burnu U.S. Naval
Personnel. (-. K é

WORLD RAD OTV H NDBOOK

1965. 26
DESIE N AN consrnu:non
n 'rm\N;lston SUPERHET
Warrm 17/6. Postage l/-.
HAGNETI 2 CORDING FOR

VYV VYV VVVV VV VP VYV VYV VVVVvVVFVPYYVY

THE HOIBYIST by A. Zucker-

mon, 20/-. Postage |/-.
PRINCIPLES OF TRANSISTOI

CIRCUITS by S. W. Amos. 25/-.

Postige |/-.

THE RADIO AMATEUR'S HAND-
BOOK 1965. AR.R.L. 40/-.
Postage 2/6.

lADlO & TELEVISION SERVIC-
ING. Spacial Answers to Inter.
Papers, 1961/64 by F. O. M. Benne-
witz. 8/6d. Postage 6d.

COMPLETE CATALOGUE |/-

THE MODERN BOOK CO.

1921 PRAED STREET
LONDON, wW.2
: \ Phone: PADdington 4185
Open 6 doys 9-6 p.m.

N

Fully Guaranteed for one year!

This magnificent radiogram chassis, complete with 10in. elliptical loudspeaker plus
4 speed auto-changer. At only 23 gns. this is the bargain of the year, Write away for
the “Empress” Radiogram today.

@ Easily fitted. @ No soldering or technical knowledge necessary. @ Fits
almost any cabinet with minimum trouble. @ Modernises your old radiogram.
@ Built-in Ferrite rod aerial. @ Piano key switching. Luxembourg and
Caroline received at full strength. @ Listen to U.S.A., Russia, Africa, Canada
and even Australia. @ Unique Lewis Radio 365 day guaramee, even on all the
valves. @ All British make.

SPECIAL terms available of £3.12.6 deposit followad by |8 monthly payments of £1.6.7

(cotal H.P. £27.11.0) plus postage and packing |5/- extra.

INDIVIDUAL CABINETS SUPPLIED ON REQUEST

LEWIS RADIO, J00,CHASE SIDE, SOUTHGATE

LONDON, N.14. Talephone: PAL 3733/ 9666

www americanradiohistorv. com
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10/i4 WATT HI-FI

A stylish

AMPLIFIER KIT

finished
mopaural
amplifier
with an
output  of
14 watts
from 2
EL8¥3 in
push-pull
super rep-
roduction
of both
music and
speech
with negli-
gible hum,
Heparate inputs for mike and gram. allow records
and announcements to folloew each other. Fully
shrouded section wound output transformer to
match 3-15( speaker and independent volume
controls and separate bass and treble cuntrols are
provided giving good lift and cut. Valve line-up
2 EL84's ECCs3 EFs6 and EZBO rectifier. Bimple
instruction booklet 1/6. {(Free with parts). Pap

Al parts sold separately. 0NLY£6'1 9- 8f6

Also avallable ready built and tested complete with

standard input sockets. £8,150. P. & P. §/6.
Carrying Case for above 28/6. P. & P. 7/6.

SPECIAL HARVERSON OFFER ! ! !
BRAND NEW HEAVY DUTY 12in, SPEAKERS.
Response 45 ¢/s-13 Ke/s. 1iin. voice coil. Available
in 3 or 15 ohms. Guaranteed fuil 15 watts British
rating. Heavy cast aluminjum frame. These are
current production by world famous maker and as
they are oftered well below list price we are not
permitted to disclose the name. LIMITED NUM-
BER ONLY. UNREPEATABLE AT 89/6. P.
Also 26 watt Guitar Model available

HIGH GAIN 4-TRANSISTOR
PRINTED CIRCUIT AMPLIFIER KIT
Type TAI

@ Peak output In excess of [4 watts. @ Al standard
Britisb compouents. @ Built on printed circuit
panel size 6 x 3in. @ Generous size Driver and Qutput
formers. @ Output transforwmer tapped for 3
ohm and 15 vhm speakers. @ Transistors (GET 114)
or 81 Mullard OCS1D and matched pair of QU1 o/p
@® 9 volt operation. @ Everything suppiied wire
battery clips solder etc. @ Compreheusive easy
to follow instruction and circuit diagram 14,
(Free with Kit). All parts sold separateiy.
SPECIAL PRICE 45/« & P. 3/-.
Also ready bullt and tested 52/8. P. & P, 3/~
A pair of TAL's are ideal for stereo,

HARVERSON’S F.M. TUNER Mk I.

> FM.
taning
head by
famouy
maker.

quency coverage
83-100 Mcjs
@ Balanced diode output. @ Two I.. ¥, stages and
discriminator. @ Attractive maroon and goid
dial (7 x 3in, glass). @ Belf-powered using a good
quality mains transformer and valve rectifier.
@® Valves used ECC85 two EFS80's and EZ80
(rectifier). @ Fully drilled chassis. @ Size of com-
Ppleted tuner 8 x 6 x 5§in. @ All parts sold separately
Bet of if purchased at one time £5.19.6.
plus 8/6 P, & P, and ins. Circuit diagram and in-
structions 1/6 post free. Mark II Version as above
but complete with magic eye front panel and
brackets £6.12.8. P. & P. 8/6.
Mark III Version a9 Mark 1 but with output stage.
(ECL32) and tone control £7.7.0. P. & P, 8/6.
!hndlome Metal Cabinets. Lhoice of Black or
Green. To fit Mark I, 2b/=, P. & P. /-
Mark IO, 17/8, P. & P. 3/-.

SPECIAL PURCHASE TURRET TUNERS
By famous maker. Brand new and unused, Complete
with PCC84 and PCF80 valves 34-38 Mc/s LF.
Biscnite for Channels 1 to 5 and 8 and 9. Circuit
diagram supplied. ONLY 25/~ each. P. & P, 8/9.
GORLER F.M. TUNER HEAD
85100 lc/l 10.7 Mcln. I.F. 16{-, plus - P, & P.
§(BOCSS valve, 8/6

To fit

Ive,

4-SPEED PLAYER UNIT BARGAINS
All Brand New in Maker’s Original Packing

SINGLE PLAYERS

GARRARD SRP10 .......... £5.9.11, Carr. 5/6

B.S.R. GU7 with uunit mounted pick.up arm.

£41.8.8., Carr. 5/6

AUTO CHANGERS

LATEST BS.R. UA25 Super Slim mono. £6.2.8

BS.R. UAl5 £6.19.6; B.S.R, UAl8 £6,19.6

LATEST GARRARD ATS ..£8.8.0

A .£6.10.
GARRARD ATS6, .. £10.10.0. Curr. 6/6 on each.
All the above units are complele with t/o mono
bead and sapphire stylii or can be supplied with
compatible stereo head for 12/6 cxtra.

SPECIAL OFFER!
Limited number of
E.M.l. 4-SPEED SINGLE
RECORD PLAYER DECKS
with unit mounted pick-ups. Incorporating
the following special features: Heavy 8%in,
wetal turntable. Low flutter performance
shaded pole motor for 200/250V. A.C. with
G0V tap. Latest uitra lightweight pick-up
(5 grainmes tracklug weight). High output
mutiv ceramic cartridge. Autostop. Overall
motorplate gize, 12 x 10 x 2§in. below and

A HER LE OFFER AT
N EATABLE

carr. 5/6 89I6
-THE NEW HARYERSON KIT FOR THE HOME
CONSTRUCTOR
A really excellent
all  purpose  A.C.
mains 200/240v.
AMPLIFIER  KIT
TYPE HSL ‘FQUR’
8 VALVE 4 WATT
USING ECC83,
EIAaﬁtl EZ80,

Speoml lantm‘u in-
clude:

@® Heavy duty doubleswound mains transformer
with electrostatic screen. @ BSeparate Bass, Treble
and Volume controls, giving fully variable boost
and cut with minimum insertion loss. @ Heavy
uegative feedback loop over 2 stages ensure high
output at excellent quality with very low distors
tion factor. @ Suitable for use with guitar, micro-
phone or record player. @ Provision for remote
mountiug of controls or direct on chassis, @ All
this builds onto a chassis size only 74in. wide x 4in.
deep. Overall height 4}in. @ All components and
valves are brand new. @ Very clear and concise
istructions enable even the inexperienced ama-
teur to construct with 100Y% success. @ Supplied
complete with valves, outout transformer (3 ohms
only) screened lead, wire, nuts, bolts, sulder ete,
(No extras lo buy). P, &b,

RICE 6/-

(‘omprehenshe circuit dtagram, practical layout
and parts list 2/6. (Free with Kits).

QUALITY RECORD PLAYER AMPLIFIER
A top-quality record player Bize

TWO VALVE GRAM AMPLIFIER

ON PRINTED CIRCUIT BOARD
(UY33, ULB4}, Can be used with
80 v, tap off wmotor. O.P. Trans,
volume and tone control. Size 64in
wide x2in,
deeprx
3%in. bigh
oV erall.

39/6 P.
& P, 2/6.
Mains
dropper
res. for
tilaments
if required. 2/8 extra.

NEW CARTRIDGE BARGAINS
ACOS 71-5 single sided crystal cartridge for Stereo
and L.P. records. Coimnplete with diamond stylus
and unijversal mountmg bracket. List price £2.6.4.
Our price 18/8. P. & 1=

RONETTE STEREO 105 CARTRIDGE. 8tereo/LP/
78, Complete with two sapphires. Original list
price 67/9. OUR PRICE 24/-. P. & P. /-,
GARRARD GC2 Mono complete. List price 24/1L
OUR PRICE 12/6. P. & P. 1/~

STEREO AMPLIFIERS
Incorporating 2 ECL82's and 1 EZ80 heavy daty
double-wound mains transformer. Output 4 watu
per channel. Full tone and volume controla,
lutely complete.

BARGAIN PRIC!;
£4.19.6% ™

SUPER DE LUXE version of above incorporating
ECLKX6 valves separate bass and treble controls
and full negative feed back. 8 gns. P. & P. 6/6.

6 TRANSISTOR AND DIODE
. SUPERHET

A first-class 2 waveband transistor superhet.
@ Printed circuit panel (size 8} x 2}in.). @ 3 pre-
aligned L.¥. transformers. @ High-gain Ferrite Rod
Aerial. @ All First-grade transistors. @ Car aerial
winding. @ Push-pull output. @ All parts supplied
with simple instructions. All parts sold separately
Set of parts if purchayed at one time ONLY £4.5,0.

P, 28, Circuit diagram 2/s (free with set of

pu’ts).
35 OHM SPEAKERS
Sultable /m uae with sbove. 2in. Goodmans, Ideal

7in. w. x 24in. d. x 5¢iu. h. This amplifier (which is
used in a 29 gn record player) employs heavy dut;
double wound mains transiormer, BCCS3, EL&4,
EZ20 valves. Beparate bass, treble and volume
controls. Complete with output transformer
matched for 5 ohm speaker. Ready built and tested
PRICE 69/6 P, & P, 419
ALSO AVAILABLE. Mounted on board with
output transivriuer and 6in. speaker ready to
fit into cabinet beluw. PRICE 89/ P. & P, 5/9

QUALITY PORTABLE R/PLAYER CABINET
Uncut motor board. Will take above amplitier and
B.B.R. or GARRARD Autochanger or single
Record Player |'nit. Size 18 x 14 x 84in.

PRICE £3.9.6. Carr. 7/6.

LATEST MODEL B.S.R. TU/I2
4-SPEED PLAYER
AND PICK-UP
ONLY Carr.

* 69/6
7in. metal turntable
Low flutter periorms
ance. | 200/250 v,
shaded pole motor
with 90 v, tap for
valve heaters. High
gain crystal picke
up with turnover .
LP/78 head complete with sapphire stylil.

or most pocket portables 8/8, 3%in.
12/8; m.l7l8 7 X 4in.. £1/-. P. & P. 2/. per apeaker.

Portable CABINET
Size approx. 94 x 63 x 3fin. ﬂmtable for above
using 3}in. speaker 26/.. P, & P, ¢

COIL AND TRANSFORMER SET
FOR TRANSISTOR SUPERHET

3 LF. traosformers one oscillator coil one driver

transformer and wound Ferrite aerial (med. long

and car aerial coupling) 32/8 complete post 2/-.

6 transistor printed circuit board to match 8/6.

Post 1/, Circuit diagram 1/6 extra.

SPECIAL BRAND NEW
TRANSISTOR BARGAINS
GET 15 (Matched Pair) 15/-; V15/10p. 10/~;
. OCT6 8/-; AFli7 7/8; ORPI2 10/6.
Set of Mullard 6 transistors OC44.  2-0C45
OC81D matched pair OC81 26/, ORP12 Cadmium
Buiphide Cell, 10/6.

EDISWAN MAZDA
PXAlOl 8/6; XAIOS 8/8.
Pack Mirer; 2—PXA1%)06

R.F.1 —PXAl02
I F. Amp. (Eqmv. 0C44and OC45)..........
R.F. 2 Pack: 2—PXA101 LF. 1—-PXA102 Osc.:
1°-PX A102 Mixer, 12
L.F.6 Pack: Consisti
pair PX171 mounted complete with hen nnk.s
(Equiv. OC81D and OC81) (]
ALL TRANSIBTORS PUST FREE.

Open all day Saturday

PLEASE
ORDERS C \GED EXTRA,

HARVERSON SURPLUS CO. LTD.

170 HIGH ST., MERTON, S.W.19
Early closing Wed. | p.m.
A few minutes from South Wimbledon Tube Station
: P. & P. CHARGES QUOTED APPLY TO U.K. ONLY P. & P. ON OVERSEAS

CHErrywood 3985

(Please write clearly)

SEND STAMPED ADDRESSED ENVELOPE WITH ALL ENQUIRIES
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3.VALVE AUDIO AMPLIFIER
MODEL HA3M4
Desigued for Hi-Fi
reproduction o
records A.U. Mains
uperation, Heady
buile  om  plated

heavy gauge metal
chassis  size THin.
w. X 4in. d. x 4iio. b,
Incorporates ECCR3,
ELs4, EZB0 valves,
beavy duty double-
wound Inains transformer and output transforuler
matched for 3 ohm speaker, separate Bass, Treble
and volume cootrols. Ncgative feedback llne,
Qutput 44 watts. Front panei can be detached
and leads extended for remote mounting of con-
trols. The HA34 bas been specially deslgned for us
and our quantity order enables us to offer them
complete with knobs, valves, £4 5 o P.& P
e¥c. wired and tested for anly 8-

BRAND NEW LOUDSPEAKERS
bin., 12/8; 8jin., 15/=; 8in., 21/.; 10in., 25/«;
12in., 27/6; (12in. 15 ohm, 30/-) 10in. x 6in., 28/-.
EM1I 184 x 8in. with high flux ceramic maguet,
42/-; 15 ohm, 45/-,
4in, HIGH FLUX TWEETER. 3 ohm or 15 ohm
imp. Fawmous Britlsh make, 12/~ P, & P. 4 and
5in. 2/-; 64 and 8in. 2/6; 10 and 12ip. 3/6 per
speaker.

TAPE DECKS
COLLARO STUDIO DECK. 3 motors, 3 apeeds,
push button control. Up to 7in. spools, 31010 0
P. & P.7/6.
B.8.R. MONARDECK. Bingle speed, 3!in. per
sec., simple contro] uses 5}in. spools, £6 15 0 pias
7/6 carr, and ina. Tapes extra oo both.

BARGAIN OFFER CORNER

MAINS TRANSFORMERS
shro

Yo 85
!hakl!uﬂxﬁ{xlnn.l’mm 12/6 - & P. 3/6.

ALSO seml-shrouded drop thro’ type. Prl. 200,
220, MOV. Bec. 250v. § wave at 70mA and 6.3v. at
4 amp. c/t. Btack slze 3 x 24 x 1}in,

PRICE 11 I_ P. & P. 3/=.

PRECISION 6 MINUTE DELAY ACTION SWITCH
Clockwork actuated. Made by Smiths, Beparate
switching actions at Intervals vp to € mins.
Each switch action designed for current loading
up to 186 ampe at 250 volts, Buitable for photo-
graphlc timer, awitching ete.,
etc. Brand new and unused unlta offered at a
fraction of their true value, OUR PRICE ONLY
10/~ each. P. & P. 1/6 (3 or more post free). Special
quotationa for quantity.
HEAVY DUTY NON INDUCTIVE D/P MICRO
SWITCH. Conservatively rated 10 amps at 250v.
HBtandard one-hole fixing. Body aize 1§ x } x lin.
deep, ioc. terminals, 8/~ each. P. & P. 1/- (6 or
wore post free).
ROLA CELESTION. Approx. 9 x 6in. 3 ohm
Middle register speaker, 10/6 P. & P. 3/s.
VYNAIR AND REXINE SPEAKER AND CABI-
NET FABRICS. Approx. &4in. wide, Usually
38/~ yud. OUR PRICE 13/8 per yard length.
P. & P, 2/6 (min. one yd.) B.A.E. for sampies.
ACOS CRYSTAL MIKES. High im For desk
or hand ase. HIgh sensitivity, 18/6 P & P, 1/6.
TSL CRYSTAL STICK MIKE. Listed at &6/
Qur price 18/8 P. & P. 1/6.
T.c.c. SUPPRESSOR CONDENSERS. 250v. A.C.
+ ,005 x .1. In tubular can liin. long x
ﬂn dia. 2 for 3f~ Post free.
TRANSISTOR DRIVER and O/F TRANSFORM-
ERS. (Tapped 3 ohms and 15 ohrus output).
Plus 4 suitable Transistors giving approx. 1 watt
output, 25/- P. & P. 26,
2-GANG -0005 TUNING CONDENSERS. 2jin. h. x
2tin, d. x 13in. w. with bullt-in trimmer, 4/6
P. & P. 2/~
MATCHED PAIR OF 2 WATT TRANSISTOR
DRIVER AND OUTPUT TRANSFORMERS.
Stack size 1} x 1} x 3in. Output trans. tapped for
3 and 15 ohm output, 10/~ pair. P. & P, 2/-.
BRAND NEW PLESSEY I2v. 4 pin. uom-sync.
vibrators. Type 12 1.48D. ONLY 8/6 P. & P
1;6 each.
1WIN TELESCOPIC AERIAL. (omprising two
J-section heaviiy chrowed rods. Closed 12in. each
extending to 32in. each. Completely adjustable
from vertical to horizontal., Supplicd complete
with universal mounting bracket. coax lead and
plug. Buitable for F.M. or T.V. 12/6 P. & . 2/
4-WAY NON-TANGLE TELEPHONE CABLE.
Latest epring back coil type, extends 12in, to 5ft.
Complete with rubber bushes, 4/6 each. P. & P. 1/6

4 Harverson Surplus Co. Ltd.

PRACTICAL WIRELESS

NEW VALVES!
Guaranteed Set Tested
24-HOUR SERVICE
1R5, lS‘) 1T4. 384, 3V4, DAF91, DiY1, DKSI,

DLS2, DL94. SET OF 4, 14/,
DAF98, DFo6, DKI6, DL%. SET OF 4, 23/6.
1R5 4/~ EBCi4l 8/ PCclsds  7/9
185 3/3 EBF 3/ PL36 8/6
1T /9 EBF89 5/1 PL8L 6/9
354 4/3 ECCH1 3/ PL82 5i-
Ve 5/~ ECC82 4/ PL83 5/11
8AMSE /8 ECC83 &/ PL84 6/3
6K7G ! ECC81 81/ PY3 86
6K8G / ECC85 5/ PY3 876
6Q1G / ECF& 7/ PY80 4/9
V6C 1 ECF82 6/~ PYB) 513
12K8GT 8/l CH35 5/9 PY82 4/11
20P4 13/ CH42 7/9 PY83 5/6
20P5 11/ ECH81 6/3 PY800 5/11
30FL1 / ECL80 5/11 U25 8/~
30L15 10/ ECL82 7/6 U268 8i8
30PL13 10/ ECL86 8/- U181 9/6
3BLEGT 6/ F39 3/ U301 11/-
85A2 1! EF41 5/ Usol 154~
CL33 1 £180 4/ UABC 5/
DAC32 1 85 4/ UAF42 6/11
DAFS1 I Fge 71 UBC41 /-
DAF96 5/1 Fgg 4/ UBF80 56
DF33 71 ol 2/ UBF89 5/9
DF9 1/ 141 7/~ UCC84 711
DF9% 5/11 ELB4 4/ uces 8/-
DK32 T EY51 511 UCF#! 8/3
DK91 4/~ EY86 5/ UCH42 8/9
DK92 8/ 7,40 8/ UCH81 6/9
DKS6 8/ (7,80 3/ UCLB2 7/3
DL33 8/ £Z81 4/ UCL83  8/9
DL35 4/ PCC84 5/ UFral 68/3
DL92 4/ PCC89 8/ UF89 519
DL 5 PCF80 6/ UL41 -
DL%  5/L PCF82 L84 5/3
DY86 6/ PCF#05 9/- Uy4l 3/11
DYB87 ki PCL82 6/11 UY#5 /11
EABC80 5/ CL83 8/ 277 2/6

Postage’on 1 valve 9d. extra. On 2 valves or
more. postage 6d. per valve extra. Any
parcel insured agains st damage in transic

ra
Office address, no callers.

GERALD BERNARD

83 OSBALDESTON ROAD
STOKE NEWINGTON
LONDON, N.i6.

FAMOUS FOR THIRTY YEARS for
SHORT-WAVE EQUIPMENT of QUALITY

H A (: SHORT-WAVE
[ [ [ KITS

H.A.(, were the original suppliers of 8bort-
Wave Receiver Kits for the amateur con-
structor. Over 10,000 satisfled customers—
including Technical Colleges, Hospitals.
Public Bchools. R.A.F., Army, Haws, ete.

IMPROVED 186856 RANGE
1.Valve model “CX", complete kit, Price 34/6
Customers say: 'Definitely the best one-
valve B.W. kit avallable at any price’. This
kit contalna alli genuine Rhort-Wave com-
ponents, a drilled chussis, accessories and rull
instructions. Ready to assemble and, of
course, as all our products, fully guaranteed.
FULL RANGE of other kits still available
including the famous model ‘K', price 77/-.
Before ordering call and inspect a demon-
stration receiver or send for a descriptive
catslogue and order form toi—

“H.A.C." SHORT-WAVE PRODUCTS
(Dept. T.H.;, 44 Old Bond S§t. Londou W.l

363

TEST METERS

20,000 O.P.V, MODU.. TP 58. Reads voitage up to

1,000 104 0 ohms per volt apd A.C, at
14,000 0. P, Current (o 500wA: Resistatice
to 10 Megs.

2,000 0.P.¥». MODEL 'I'P 10. Reads ALt
’ LuOy, Du current to 500mA;

Volts up g

Resistanc&Pro | Meg.: Capacitaaee ta gl

Decibeis in —20 to +36; Cutput jack fur

Audio Mefourements. Bize 4§ x 5 x  lfin,
8.

and D.C.

30,000 OHMs PEKR VOLT MODLCL 500. Reads
voltages up to 1,00h L.C. at 30 000 vhms per voll
and A.C. at 15000 OV Due carrent o 12
amps. Resistance 10 60 Megs.: Decitiels trom —20
to +36: fueorporates ihternal buzzer for andlble
marulng of direct <horts ahd bloeking covdenver
for A.F. outpnt measurements. Size 8%, xG8/
£8.

TRANSISTORISED TEST EQUIPHENT FuLh
guasranteed, brand opew. By NUMBRE

Kc/a.—360 Mc/s. BSignal ‘Generator, £B 100
Resistance-Capacitance Bridge, £8.5.0. 1-15 vults
D.C. Power Supply, £6.10.0. Audio Gemeratir
10/10(3000 efs.. £16.15.0. Inductance Bridge,

SPECIAL OFFER OF AMERICAN VALVE VOLT-

METERS. 11 Megu loput. 4 D.C. Voltage
ranges to 1,000. 5 A.C, voltage rapges to 1,000,
G Resistance raske fo LU0 Megohma.  din.
200 microamp. meter. For 110/230 volte A.C.
operation. With test prods and operaling instruc-
tions, Maouisctured by RCA and Eleetronic
Designs. ONLY £7.18.8 (Post ete. 3/8).

LINEAR AMPLIFIERS, LG34, 4 watts, size 34 »
44 x 2iin. high, £8.5.0. 1454 5 watle, size
7 x 7 X bin. high, £5.19.6. Protuctive cover 12/,
1.5/65 b watts stereophonle, size 104 x .8 x 6in.,
£12.12.0, cover with carrylug han 25/,
“Diatonic™ 10 watts Hi-Ft Ultra Linea Lsh- -puly
nize ¥ x 7 x #jin, high, £12,12.0 CWr wn.h
carrying handles, 19/6. L1/16 10 watis Hi-¥i
Cltra Linear mize 9 x 7 = 3in. l,uz(hv £13.13.0,
Uover with carrying bandles, 18/8. “Conchord
30 watts HieFy iatra Linear size 124 x 8 x 7{in.
high. £16.16.0. Cover wilh catrying handles, 85f-.
L3050 walts Hi-t'l Ulta Linear. size 14 x 10 x
win. high, £28.2,0. Cover with carrying haudles,

32/6. All awplificrs for normal AU, wains. aud
L] ex stock. Details on request.
“Tripletona’ Convertible Amplifier. Size 10 x

3 x 4iiu. bigh. 4 watts outpyt wmatched for 2.3
ohins, OR 2 amplifiers can be coupled together for
STEREO, £6.19.8 each.

ipletone” F.M, Tuner, size 11 x 6 X 3in. high,
Coverage s6-104 Mc/s, £13,19.8, (unpowered), or
£15.14.8 (sell-powered). Details on request.
MICROPHONES. Crystai Types. Guwtar, 12/8.
Desk, with built-@ stand, 15/- Acos 39/1 Stick,
and Table Stand 32/8. Super Stick, with heavy
Oesk Stand 49/8. Moving Coil Types. Btick with
heavy Desk dtaund, 59/8. ‘Shimline™ Stick, H0K
inpedance, with switch, 75/=. Ompi-directional
chrome plated dic-cast .rame, 50K with switeh,

HARRIS ELECTRONICS
(London) LTD.

138 GRAY'S INN ROAD,
LONDON, W.C.1

Trlephong: TERminus 7937
Please include carriage cost on A L L itemns
Trading hours § a,m,—6 p.m.. Mondey—Friday.
Closed Saturday. We are 2 mins. from High Hol~
dorn (Chancery Lane Station) and 5 muns, by bus
| trom King's Cross.

3
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Mon.—Sat. 9 am.

R.S.T. VALVE MAIL ORDER CO. weizesin " "gm.

Open Daily to Callers

21la STREATHAM ROAD, MITCHAM, SURREY Tel. MiTcham 6202 and 6771
0A2 G- | BAG 4/9 | 6KTM bfe | 10C1 94~ | 25Y3G 9/- | 954 4/-| DY86 7/-]1 EF86 6/6 | ETW61 4/8) PY33 8/6| UCHS1 6¢/8
0c3 5/- | 6BES 4/9 | 6K7G 1/3 | 1603 12/~ | 2674 6/3 | 1625 5/-| Y87 7/9| EF89 4/-| KTZ41 b&/-| PYS81 b/6| U 79

CL82
1A7 79 | 6BHS 7/- | 6K7GT 4/6 | 10F1 12/8 | 2525 7/- | 5763  10/6| ES8CC 14/-1 EF9L 3/8 | ML4 19/-| PY82  5/6| UCL8SS 8/9
1D5 6/- | 6BJG 6/6 [ 6KBM  8/6 | 10LD11 10/~ | 2576 8/8 | 7193 1/8( E180F 15/-| EF95 4/6 | M16 5/-| PY83 8/-| UF4L -
1H5 718 | 6BQ7A 7/8 | 6KBG  3/- | 10P18 12/ | 28D7 b/« | 9004 2{8| EABUSO 6/8 EF98 10/-| MR300 17/6| PY800 5/9( UF89 6/-
1LD3 5/- | SBR7 10/6 | 6KRGT 8/3 | 12AH8 10/6 | 30C15  9/6 | 90AV 15/-| EAF42 7/6| EFI183 6/6|MUl4  4/- R2 4/-| UL41  6/9
IN5UT 8/- | 6BR8  7/6 | 6K25 20/- | 12AT6 4/8 | 30F5 9/- | 90CG  20/-) EB9L 3/-| EF134 6/8| N73 15/-| R19 7/-| ULB4  5/8
1R5 5f- | 6887 15/- | 6L1 9/6 [ 12AT7 3/8 | 30FL1 10/6 { 90CV 17/8] EBC33 6/-| EL32 8/-| N108  15/-| RG6/500 UMso  7/-

184 b/- | 6BWE6  8/6 | 6LEG /- | 124U6  5/8 | 30L15 12/- | 90C1 EBC4l 6/8( EL33 17/8| NGT1 10/~ 40/-|UY21  7/8
1835 3/3 | ABWT 8/ | 6L18 7/6 | 124U7  5/- | 30117 12/6 | ATP4 1/9) EBF80 5/-| EL34  8/8 | NGT7 85/-|8130 10/-| UY4L 4/6
1T4 2/8 | 60 1/8 | 6Q7G  5/6 | 12AX7 4/8 | 30P12 10/- | ATP5  7/-| EBF83 7/3| EL4l 713 | PC86  10/-| SP4l 1/8| UY85 4/9
246 §f- | 6C5G 4/- | 6Q7GT 9/- | 12BA6 6/~ 30P19 14/- | ATP7 4/8| EBF89 5/9| E1l42  7/6 [ PC88 9/8| 8P61 1/=| VRI05/30 6/~
2X2 2/6 | 6CH 3/9 | 69A7 7/- | 12BE6 4/8 | 30PL1 11/- | AU2  80/-| EBL]1 17/8| EL50 8/-| PCO7 7/-] T4l 8/-| VRI50/305(=
3A4 316 | 6CSG 8/~ | 63C7 6/6 | 12BH7 5/8 | 30PL13 12/6 | AUS 8/-| EBL21 10/6| EL54  4/6 | PCC84 5/6| TDD4  7/-| VT25 12/8

63G7 4/- | 12E1_ 19/8 | 30PL14 12/6 | AZ1 7/8| ECC81  3/8) EL90 6/-| PCC89  8/6| TH41 20/-| VT31 60/-
69H7 2/6 | 1236GT 2/3 | 35A5 17/- | AZ31 18/6| ECC82 5/-| EL91 2/8 | PCC189 10{~| U14 7/=| VT120 10/~
6857 &/~ | 12J7GT 7/3 | 35L6 5/9 | CBL1 12/6| ECC33 4/6] EM34 9/-| PCF80 6/6| U19 27/6( VU111 @/-
6SK7GT 4/9 | 12K7GT 8/~ | 36W4  4/9 | CK502 §/-| ECC34 5/6| EM80 6/~ | PCF32 8/-| U25 18/-| VU120 10/-
68L7GT 4/9 | 12KRGT 9/~ | 35623 10/~ { CL33 12/6| ECC35 5/9[ EMS1 7/-| PCF84 8/~ U26 10/=| VU508 20/~

GINTGT 4/~ | 12Q7GT 8/- | 35Z4GT 8/9 | CY31 10/-| ECC88 8/9| EM84  6/- | PCFR6  8/8| U50 4/-| W8IM /-
68Q7  6/- | 128A7 6/6 | 35456  5/8 | DAC32 7/6| ECF80 8/6 ESUI5025I— PCF801 9/9) U76 3/9 Ms 26/6
6U4GT 10/~ | 123G7  3/8 | 37 3/- | DAF91 3/3] ECF82 8/-| EY51  6/6 | PCF302 9/8! U191 11/-| X79  25/-
BUSG 7i6 | 129H7  2/9 | 42 4/8 | DAFS6  6/-| ECH21 18/~ EYRt‘y 6/3 | PCF80510/8} U251 11/6] XH1-5 5/=
6V6M 8/~ | 123J7  8/9 [ 50B5 6/6 | DCCY0 7/~ ECH35 18/~| EZ35 4/9 | PCF806 12/-1 U301 12/~ x P15 5/
6V6G /8 | 128K7  2/9 | 50C5  6/3 | DFa3  8)-| ECH42 8/-| EZ40  6/6 | PCF80812/8| U403  6/5| XaG1-510/-
6VBGT 7/~ | 129R7 5/~ | 50CDAG24/9 | DFIL  2/8| ECHB1 5/6 EZ41 6/~ | PCL82  6/6{ US0l 18/ VCR9T 27/6
6X4 8/6 | 13D3 8/~ | 50L6GT 6/- | D92 2/6| ECH83 6/6| EZ80  5/8 | PCL#3  8/-| UABCS0 576 VCRO7 2%/
] 4/9

75 5/- | Dr96  8/-| ECL80 8/-| EZ81 8/ { PCL34 7/-| UAF42 7| VCRS17B

6X5GT 7/ 78 4/8 | D32 7/l ECL82 6/8| GZ30  8/6 | PCLs5 7/3| UBU4L 6/6 30/-

787 - N0 5/- | DK91 §/=| ECLR3 8/=| GZ32 9/- | PCL36 8/9| URC81 7/-] VCR517C
its  10/- 85 15/- | DK92  7/9| ECL8S 8/6| GZ3¢ 8/9 | PEN45 6/-| UBFN0 5/9 30/~
6 6f~ 85A2 8/8 | K96 6/8| EF3s 3/-| H63 5/-| PEN46 2/9{ UBF39 8/3]| 3EG1 40/~
705 8/- 15082 11/8 | DL92  4/9| EF37A 9/6| HABCS0 8/- | PL36  9/6] UBL21 10/8| 5pp7  go/n
7H7 &= 150c4  12/6 | DL93 38/8] EF39 &/-| KT36 22/6 | PL8L Ti-| UCCB4  8/8 P 2716

7R7 12)- w01 5/- | DL94  8/-| EF41  6/6| KT66 12/ | PL32  5/-| UCCNs 8/ 3CF1 !
787 27/8 | 25A6 8/8 | 807 7/9 | DL95  8/8| EF50  2/-| KT76 7/6 | PL83  8j-| UCF30 86| CU1526 40/-

Y4 5/~ | 25L6GT 4/8 | 837 8/6 | DL96  8/-| EFS0  4/8| KT81 10/- | PLx4  8/3 UCH21 7/9| ACR13
9BW6 8/- | 25Y5  6/- 1866  10/- | DM70 6/-| EF85 4/6l KT88 20/- | PL500 14/8| UCH42 7)- £3.0.0
SETS OF VALVES
SPECIAL 24 HOUR SERVICE Special 24 Hour DAF9l, DF91, DK9l, DL92. DLS4 .. .. Set of 4, 17/-
YPES A SPECIALITY DAF9, DF9, DK9, DL95 Set of 4, 25/~
OBSOLETE TYPES A SPECIAL Express Mail BRAND New TRANSISTORS

QUOTATIONS FOR ANY VALVE NOT LISTED )\ "e e iF oo HE I
Postage 6d. per Valve. CW.O. No C.O.D, rder Service  oce - OCsimipr /8 oG 8-

BARGAINS FROM

BROADWAY ELECTRONICS

GARRARD A.T.¢ Hi-F! Autochanger G.C.8 mono cartridge—

£9.19.8, post free.

GARRARD AUTOSLIM 4 speed changer—£6.10.0, post free;

12in, AL l‘HAVl \PE ~\I\ER with built in tweeter 3 ochm or 15 ohm

7.000 G Magn, nly 29/8, bostage 3/6.

HAY DO’\' (,ABI\EI‘ (17 x 15 x 8in.) designed to take a 12in. Heavy

Duty Speaker. 50/-, postage 7/6.

The Famous B.M.3 XTAL MICROPHONE with neck lanyard

30/-. table stand for above 9/8 extra. Xtal insert 7/3.

GUITAR PICK-UP complete with clip and screened lead—12/8.

3-WAY PUSH BUTTON UNITS. Each button operates a 4-pole

2-way switch—4/6.

B ‘\RGAI\S IN TRANSISTORS. Mullard RF Packs OC44 two

2/6: AF Packs OC81D two OC81, 8/ s OCYH4, 3/8; 3/-3

C71, 2/6. OCT72, 3/- OAB8I diode 2/3; OC170, 6/6‘ AF 117, 6/6. 03?12-

llght, cell, 7/8; OC29, 12/8: OC35, 12/6.

TRANSISTOR ELECTROLY Tl(s 1, 2, 4,5, 8, 10 16, 32, 50, 100
Mifd. all at 15 volts—1/3 each.

McMICHAEL TELESCOPIC TV AERIAL 23in. extends to 45in.,

Fitted with coax plug. will suit any set. Only 7/6.

" IDEAL FOR POWER TOOLS < RTINS L Tald e S T et

Fits 13 Amp fused, IS5 Amp
or 5 Amp, 2 and 3-pin
sockets.

Costs . . .,

ONLY 12/6

Whm Get one now from any

good electrical or radio
dealer, hardware store,
etc.,, or if in difficuity
write to:

FITTALL PLUGS
Coastguard Rd., Larne, N.Ire.

Ronette Stereo with mounting bracket, 25/-.

EARPIECES with cord and 3.5mm plu 8 ohm magnetic 3/-;
250 ohm, 4/-; 180 ohm magnetic with cup 6/6. Xtal 4/-; 3.5mm plugs
with nice long shank complete with jack,

i/smm plugs with nice long shank complete with Jack SCREENED,
TOGGLE SWITCHES. Single pole with on/off plate, 2/8.
NEON PANEL LIGHTS. 240v. A.C. Arcolectric, 2/8.

TERMS: C.W.0, OR C.0.1),

BROADWAY ELECTRONICS
92 MITCHAM ROAD, TOOTING, S.W.17

Phone: BALham 3984
(four minutes from Tooting Broadway Undergound Station)
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Technical Aids to help you earn more!

Make your choice—

You can exa

) mine one of these sets,

by post, FREE for a week.

1 NEWNES COMPLETE

Lathework

This lavishly-illustrated set provides atl the
essential information for operating CENTRE,
CAPSTAN, TURRET and AUTOMATIC
LATHES. It is designed to help you become
highly skilied and fully conversant with various
types in present-day use.
Contents include: Differential Threading.
Floating-blade reamers. Trepan boring. Back
facing. Deep-hole boring. Boring bar cutters.
Tool design, muiti-cut. Turning universal-joint
flange. Camshafts, machining. Gear cutting on
lathe. Right-angle lathes. Proiile turning.
Grinding carbide tools.  Chip
breakers.  Turning compound
tapers.  Acme threads. Norion
quick-change gearbox. End-
train.  Eccentric wrning. High-
speed screw-cutting.  Designing
cams. ¢iC.. elc. SPECIAL
FEATURES: In addition to the
weaith of information on setting up
and operation, considerable space
is devoted to—Lathe Tools, Typi-
cal Tooling Arrangements, Multi-
cut Lathes, Thread Chasing and
Thread Rolling.
2 VOLUMES 560 PAGES
660 PHOTOS, DRAWINGS

AND DIAGRAMS,
OPERATING DATA, ETC.

PLUS CASE O:
16 DATA CHARTS

2 NEWNES COMPLETE

Welder

Written by leading experts it gives you the
speciahised knowledge that would normally take
years to acquire—this means money to you. It
explains the theory, methods and techniques used
both in repair work and construction

Electric Welding and Cutting: Equipment,
Transformers, Generators, Electrodes, Metal-
arc Welding Procedures, Hard Facing, Carbon
Arc Welding, Atomic Hydrogen Arc Welding,
Inert-gas Arc Welding, Automatic Arc Welding,
Stud Welding, Testing Welds, Gas Welding and
Cutting Processes, Oxy-Acetylene Welding
Equipment and Practice, Welding
Iren, Cast Iron, Cast Steel and
Alloy Steels, Tube Welding, Hard
Facing Processes, Aluminium and
Magnesium Welding, Welding
Copper and Alloys, Bronze Weld-
ing, Flame Brazing, Lead Welding,
Oxygen Cutting, Oxy-Acetylene
Hand Cutting, Oxygen Cutting by
Machine, Tables and Data, Quali-
fication Tests, ¢tc.

2 VOLUMES 544 PAGES
614 PHOTOS AND
DHRAWINGS
139 DIAGRAMS AND TABLES

PLUS CASE OF
i4 DATA CHARTS

Easy no-interest terms if kept
after Free trial

P ————————— W ettt e g

: o i Without obligation to  Geo. Newnes Ltd. 15-17 Long Acre London W.C.2. 1
£ our - - purchase, please send: N \i under 21 your father must fill up thix conpon.
; V L e e Complete LatheworkT]  Afrs, b ......o.oovsseoeessee e !
- ; . Mis
1 "ce he-r Gas & Arc Welding (] 5 J !
c o.' il (Tick your choice) Address B AR
Tick ¥ where applicable
! - If you accept this ... .......eevevennieenens The address on left ls— |.
P 2 % x application 1 will post
; ; o AT My Property !
o 10s. deposit 8 days afrer Occupation . o
r receipt of the set. then 0 trttreemmorrroeres Rented unfurnished |
10/- 'hmomh_ly ]{)%r 9 Signature. . Parents’ Home i
3 ST months, paying 100s. in I R T
”ﬂ‘ ﬂﬂsf ‘”ﬂ‘ ﬂbﬁ‘g‘a‘ﬁon all—or verurn ihe set. (‘_\Ir.. Mrs., Miss) lfumlxhcd Acnfim:___l |
el e Cash in 8 days 100s.  (CLIGA)68:67/1475 Temporary Adress | | \

www.americanradiohistorv.com
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Astonishing Radio Bargains from CONCORD

MAKE 5 DIFFERENT TRANSISTOR
RADIOS FOR

35/-

\0V FXPFR-

ESSA

No Solderlng,
Only 8 con-
nections  for

ee P first radlo to work.
Just look, you get

.B.C. Plans. Cabinet,

Loudspeaker (alone 17/6).  Earphone.
Semi-conductors, Colls, Condensers,
Resistors, Tuner, Switch. Screws, etc.

YFS — EVERYTHING! Loud clear
English and Foreign reception. As sup-
plied to Educational Authorities, H.M.
Forces, etc. TESTIMONIALS GALORE.
Mr. R. 0'D. of Londonderry, writes:—

. I received your components and I must
say that I am very satisfied wtth them. I ha
it already set up! ... COM LETL HO\IE
RADIO COURSE, Originally £ SEND

ONLY 35/- plus 3/¢ Post, ete.

NEW RADIO

ANYONE
CAN BUILD

1 9/ cb ;

EVEN THE OLDER CHILDREN
BUILD THEM! . . . no soldering—only
16 connections! then hear it reach out
bringing in station after station, loud and
clear. Palm-of-hand size 4i X 2i x 1iin.
Many Testimonials: M.H. of Bradford,
writes: I have just completed one of
your sets successfully, it i3 the first time I
have ever tackled anything like a radio, and
1 must state here and now, I am amazed how
easy it is to a layman like me, Your instruc-
tions and plan have obviously been very care-
fully thought out so that even the most dim
can follow them Direet from
Manufacturers 1o You. Send 19/6
plus 2/6 post, ete.

PARTS AVAILABLE SEPARATELY

. |our bulging testimonial file. Mr. D.B.

AMAZING EIGARETTE
RADIO!

ONLY

186

Yes, a perfectly ordinary packet of
cigarettes! — but watch your friends
astonishment on hearing it fetch in
station after station, loud and clear!
Still holds 10 Cigarettes—yet cleverly
conceals highly sensitive, fully transistor-
ised circuit (lncluding tiny battery).
Even a young boy can assemble it in under
2 hours. No soldering. No experlence
necessary. Only 16 connections to make.
Ideal for taking to work with you. From

of
Hudderstield, writes: I have fitted
the parts in and it_is_working wonder-
fully . ALL PARTS including Semi-
Conducr.ors. A.B.C. Plans. etc. ONLY
18/6 plus 2/6 post ete,
PARTS AVAILABLE SEPARATELY

RC of HARRINGAY writes LS. of LONDON W.B writes
Received with thanks Skyroma . . . given it a good try out
« « « Yery pleased. Working and . am very pleased with
well. the results.

S.B. of SOMERSET
. . . delighted with this radio
« + « glad if you could send ens
more.,

writes T.F,
BM. of HARROGATE writes
e+ o | would like to thank
you . .. It is @ real bargain.

pleased
radio.

READ WHAT SATISFIED CUSTOMERS SAY

D.R. of GLASGOW writes
.. . it is a lovely little thing
and as clear as a bell.

of STEVENAGE writes
| would just like to say how
my som is with this

JLW. of BRIGHTOM writes
. . . | have recommended your
radio to many of my friends.

W.H. of MIDDLESEX writes
Thank you for my dear lite
radio. It is e real tressure-
to me.

CONGORD ELEGTRONIGS LTD. (Dept. P.W.23) 9 Western Road, Hove, Sussex

RADIO CLEARANCE LTD.

27 TOTTENHAM COURT ROAD, LONDON W.l. Telephone: MUSeum 9188
Trade enquiries invited. The oldest component specialists in the trade. Est. 35 yrs

LOUDSPEAKER BARGAINS STILL AVAILABLE

Enormous purchases of Brand New and Guaranteed Plessey loudspeakers
enable us to offer these units at THE LOWEST PRICLS F\ER' Don’t miss this
golden Opportunity to obtain a first-grade permanen t LOUDSPEAKER
off the production line at LESS THAN THE MA‘\'UF A(TURFR’S COST! Read
carefully the prepared list below and choose just the right speaker for the job—

COMPARE THE PRICES ANYWHERE ! SELLING FAST—STOCKS CHANGING
RAPIDLY.
Bize Gawuse Imped sm Gouss Imped. B8iz¢ Gawss Imped.

fn. in. in. in. in in .

inches  lines ehms  Price hu:hu lines ol.ml Prics | fnches  lines ohms  Price
2 7000 80 8/~ 3% 9500 3 10/8 4 9500 25 11/
23 7000 35 8/6 33 9500 8 10/6 5 6000 3 8/-
2t 7000 50 8/6 ay 7000 35 8/@ 5 7000 3 8/6
2% 7000 80 8)-| 33 9500 50 10/8 5 7500 3 9/-
3 8500 3 10/- | 4 7000 25 11/8 3 8500 3 9/6
3 6000 5 8/e | 4 /000 35 10/8 5 9500 3 10/8
3 7000 5 8/-| 4 7000 35 11/« 5 8500 15 1g/8
3 7000 35 8/ 4 7500 3 9/8 5 8500 25 10/8
3 6500 80 9/61 4 9000 50 11/6 5 9500 3 11/8
3% 8000 15 10/~ 4 9500 35 11/6 64 6000 3 11/-
34 7000 3 9/861 4 9500 It -1 8 6000 15 13/6

5x3 6000 83 l‘g//s ; x gg 7003 3 1853 8 x 28 9500 3 10/-

5x3 9000 5 -7 x 9501 3

5x3 7000 3 8/- |7 x 3§ 9300 M u//e 8 x5 8500 s 1y

5x3 9000 3 8/6|7 x4 w500 3 11/-

5x3 e I AR 13;3 OR6 JMED 8 &

6 x 4 500 3 7 x 4 10000 3 X

6 x4 9500 3 10/ |8 x 21 6000 3 gg |06 11000 8 £

6 x4 8500 85 18/- 18 x 22 7000 5 9/- 110 x 6 11000 5 22/8

ALLOW 2I6 each Speaker for postage and packing and handling charge and please
specify the exact requirements—the nearest avaUable will be sent.

SELECTED BARGAIN!

Beautifu.lly geared AM/FM 2 gang Condensers, 4/8: AMIFM IFT’S 465 ke/s and 10.7 Mc/s
4/8 pair; Magnavox Crystal Tape Recorder Mikes, 12/68: 3 watt Stereo Amplifiers,
complete. ready to switch on, 79/6. Sent,erceu rectifiers R3/2D-D3-2-1-Y, 2/6 each.
DIODES—0AT79, OA! CG46H, GD10, 2/-
TRANSISTORS: 0045 4/6, PXA101, 3/9, AF115 "4/6. Sub. min. Germanium diode 1/3,

1 diode 6d. each. Slllcon diodes, 200 p.1.v. 200 mA, 1/- each, 400 p.1.v., 330mA. 2/ each,
please send STAMPED and ADDRESSED envelope with any enqmry
catalogue—our stocks move too quickly! Kindly make provision for additional postage
and 9?8}(389 charge to avoid delay. Terms: Cash With Order or C.0.D. on Orders
over 10/-.

We regret no

www.americanradiohistorv.com

10 WATT MONQ AMPLIFIER, Complete with built
in pre-amplifier in meta cage, plastic veneer covered
6 inputs, 3 each level. With equalisation each input.
1 input switch selected each level with separate vol,
control for mixing. Wide range tone controls. Separ-
ate Bass and Treble. For use on 220-250v. A.C. malna.
Case isolated from matns, ECL86 valves in output for
low distortion. Suitable all high impedance Micro-
Phoues and plck-ups. Rize overall including plastic
azet: Height 4§in.,;ﬂd£h 1lin., Depth 94in.

EADY BUILT AND TESTED

POBT and PACKING 5/~ £1 4-1 °l°

3W-+8W STEREO AMPLIFIER. As above amplifier
but 2 sepnrnte nmpllﬂers glvmg full 3 watts each
2 Balance, 3 Left
Val 4 Right Vol., 5 Bm 6 Treble, Input and output
;togkets at :;ar. :ﬁ}bmh;s.glo-?aw. Case isolated.
ADY BUILT TESTED
POST and PACKING 5/- £1 411 5l°

RADIOGRAM CHASSIS. Latest styie 3 waveband
chassis. Tandem controls through vertical glass dial
6 x 13¢in. Printed Gold on Black. Controls;: 1 Wave-
band. LW., MW., SW., GRAM., 2 Tuning, 3 Vol.,
4 Tone oo/off. Ferrite Rod Aerial. A.V.C. negative
feedback. Full 3 watts output for 32 speaker, Pilot
Lamp, 220-250v. A.C. mains, Chassis isolated.
Overall size: Height l.'!}h:.‘. Depth 9in., Width 8in,

Compiete with knoba, Di:
£9.15.0

Aligned and Tested.

POST and PACEING 5/-

TERMS: C.W.0. or C.0.D. 3/8 extra, 7-Day

Monsy Back Guarantes. Mail Order address only.
ROITONE (Dept. P.W.)

61 HIGH STREET, CINDERFORD, GLOUCESTER
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Your complete basic guide

devoid of mathematics
and circuitry

BEGINNER’S
GUIDE TO
COLOUR
TELEVISION

by Terence L. Squires,
A.M.Brit.l.R.E.

Explains fully how the signals
are created in the television
studios, how they are trans-

mitted and the techniques
used to receive and display
them. Covers: Historical Out-
line - The Colour Signal - The
Chrominance Signal - Colour
Transmission - Receiving the
Colour Signal - Domestic
Aerial Systems - The Receiver
Block Diagram - The SECAM
Receiver etc.

128 pages, 58 diagrams
only I5s. net

from all booksellers

...or, in case of difficulty, 16s 3d by post
from George Newnes Ltd., Tower House,
Southampton Street, London W.C.2.

NEWNES

PRACTICAL WIRELESS

PADGETTS RADIO STORES
Dept. P.W., OLD TOWN HALL

LIVERSEDGE, YORKSHIRE
Telephone: Cleckheaton 2866

USA Bomb Computers o originai transt case. full of
gears, wotors, vidor counter, gyro, etce. 3V,
carriage 10/-,

PCR. 12 volt Vibrator pack, in original packing case,
26/«, carriage 8/-.

RAPF Sighting Heads. Complete with lamp, lens, ete.
No detsils. Packed in original metal case, 15/-,
carriage 10/-.

Single Phase 240 voit. 1,400 r.p.m., } h.p. motor
with pulley, 26/-, less pulley. 24/-, fully guarauteed.
ex washing machine. Carriage #/6.

Oue Sixth H.P. Motor, 240 voits 15/-, post #/9.

New Indicator Unit CRT 100, complete with two
tubes, type VCRX393 and VCRX26H, plus 21 sinall
valves, relays removed, B7/-, or iess valves, 32/-,
oarriage 10/-. Sorry no Jetails ob the unit.

New 12in. Speskers with built-in tweeter 3 or 15.
ohms, 28/6, post paid.

P.M. Speakers. all 4 ohms, ex TV sets. 6iu. round
6 x 4in. and 5in., 8/-, post 2/-, 6 jor 20/-, poat paid.
8in. round. 8f-, post 2/-. 7 x 4in., bf=, post 2/-.

VALVE LIST
Ex i 3 mouths §
EL91 1/8 | 20P4 8/8 | PCFBO 4/-
ECLS0 2f- | U801 8/6 | PCCS4 4/-
ECCE?2 3/- | U281 5/- | PCL2 8/~
EYal 2/6 | Uuse 5/- | PCLas 5/«
EYH6 5(- | us2e 5/- | PL35 5/
EBF30  4/8 | KTss 50« | U2 5/-
EBIL 9d. | 5U4 4f | 12477 34-
EL3% 5/~ | BVEGT 4/- | 6CHS 1/6
EF91 8d. | 8Xo 4j- | ARPIZ /6
6F1 1fs | 6K25 5/~ | 807 5/~
6F14 6/- | 6P25 3/8 | EF50 1/~
BE15 5/~ | 8U4 5/- 8/-
10¢2 8/~ | PY38 8/- | EF80 116
10F1 1/- | PY80 8/ oz, 10/~
10P13 5/- 1 PY8L 8/. | 6K7 1/8
10P14 5/~ | PLSL 4/- 0z, 10/~
D1 2/. | PLB2 8)- | 6V6 1/8
20L1 5/~ | PLE3 3/~ oz. 18/~
20P3 4/- | PL33 8/- | 6K8 1/8
20P1 4/- | PY82 3/- Doz. 18/-

doz., post paid. Jack Socket, 1f=, post 6d.. doz. 10/-
post paid., Jack 1/6, post 6d. Toggle Switch. metal,
6d., post 6d., doz. 7/B, post paid. Relay type 3000,
1/9, post 1/9, doz. 20/-, post paid. Any other spare
send 2/- plus post to cover.

Reclaimed Tubes. 6 montha guarantee. 14in. Mullard
and Magds, 17/, carr. 10/-. 17in., 30/, carr. 10/-,

“GLOBE-KING"”

Amateur Short-Wave Radio

For over twenty vears the famous in-
compatrable “‘Globe-King’' single-valve
kits have been used by enthusiasts in
almost every country in the world
where low cost but high precision
standard equipment was essential and
demanded, e now take pleasure in
announcing the new transistor version.
Model TR2—just two transistors giving
a tremendous performance. Send s.a.e.
today for interesting free literature on
this and other equipment. Overseas
enthusiasts note: we despatch to all
parts of the world via International
Postal Services.

JOHNSONS (RADIO)
ST. MARTIN’S GATE
WORCESTER

Please mention
“Practical Wireless”
when replying to
Advertisements
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AMPLIFIERS AND SPEAKERS
NORTHCOURT “FIVE” AMPLIFIER

. Suitable for guit-
ars, grams and
radios. The 5
watt output amp-
lifier incorpora-
tes separate vol-
ume, treble and
bass controls.

Two jack
socket inputs
are fitted. Twin
speakers give
exceptionally
realistic repro-
duction and are
built into an attractive cabinet. Size:
Length i%in. Height (13in. Depth 54in.
Finished in mottle grey with the front
covered in Yynair, Mains Voltage 200/250,
S0 K/c. |deal for home use with any giicar.
Retail £9.17.6.

P.A. EXTENSION SPEAKER
Suitabie for radio
and Record Play-
ers. Size: Length
10in. Height 7in.
Depth Sin. Fitted
in durable indus-
trial tinished -
wood  cabinet,
atrractively fin-
ished in mottied
grey. Speaker '
front covered in Yynair. Price 29/9 Retail.
As above fitted with volume control.  35/%
Retail.

P.A. TWIN EXTENSION SPEAKER
Suitable for all radio and record players
(incorporating two speakers 6 x 4in.). Size:
Length i2in. Height 73in. Depth Siin.
Fitted in durable industrial finished woed
cabinet, attractively finished in mottied
grey. Speaker front covered in Vynair.
Price 396 Retail. As above fitted with
volume control, 43’6 Retail.

FULLY SHROUDED
TRANSFORMERS -
350-0-350 (00mA 6.3v. 4A C.T. O-5v. & 3
amp. 2976 Retail.

300-0-300 100mA 6.3v. 4A C.T. O-5v. at 3
amp. 29/6 Retail.

250-0-250 100mA 6.3v. 4A C.T. 0-5v. a¢ 3
amp. 29/6 Retail.

All products guaranteed 12 months. Trade
supplied. For name of nearest stockist and
full accessory brochure, write to:

NORTHCOURT (Electrical Bfd.)
LIMITED

Transformer and Coil Manufacturers
Dept. P.W. SOUTH PARK MILLS.
PUDSEY, Yorks.

NSRS

UPRIGHT

Aerisl

C L3 one A u
THE i‘"mw “‘";-Q-‘//;.-‘-/ J =
': ///{ZFJ s ;;ivf'
Dewtron' -7
o BOOST to at. app. for

P
to ANY transistor portable radio.

396

AVE
gives BOOST
% IN CAR replaces car aerlal;

reduces fading.

% IN HOME boosts distant and
PIRATE stations. P. &P

% ON HOLIDAY Improves recep- o/ °X%™
tion in remote areas. A MUST for caravanners.
Artaches to any window,

Supplied complete with PP3 battery and instruc-

tions. Money-back gusrantee.

D.E.W. Ltd., DEePT.P.w.

RINGWOOD-ROAD; FERNDOWN, Dorssd
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Head Ofice and Warehouse: { N A N NN N :;:?6;;.?}?
EA.I URT ROAD
et 0mee and Worenowe: I | ALRQO SERVICES LTD., stformnauc
LONDON W2 Please send all correspondence and Mail Orders to the Head Office Tel.: LANzlum 8403

Tel.: PARK 5641/2/8

‘When sending cash with order, please include 2/6 in £ for postage and handling
MINIMUM CHARUE 2/

No C.0.D. orders accepted

Please write for Catalogue of
valves and semiconductors,

WE HAVE SOLVED your aerial problem for
WORLD-WIDE RECEPTION-—NO MATTER
WHERE YOU LIVE § ! !
World Expert Radio Amateur WIBB
(U.S.A. clnims the °*°JOYSTICK"
or to read i than with
hu massive 520° VEE aerial 70" high 1 1 |
ZL4GA, who is probably NEW ZEA-
LAND’S best known Radio Amateur,
has scrapped his outstanding 300" 45’
high aerial and has WORKED ALL
CONTINENTS on the * JOYSTICK" in
under 12 hours! !l
“C the Radio Amateur’s journal
claims * JOYSTICK®® better for recep-
tion than the world popular DIPOLE
(four different receivers used to confirm
this decision!)
YOU CAN BE THE PROUD OWNER OF THE
WORLD’S MOST VERSATILE & COMPACT
“JOYSTICK"” COMPLETE RECEIVING SYSTEM
FOR AS LITTLE AS
£6.6.6 (Standard system) p. & p. included
or the De Luxe systam for £7.7.6 p. & p.
included.

Money Back if not Delighted
Not convinced? Then send for
brochure and showers of testimonials
to:—

PARTRII]GE ELECTRONICS LTD

“CAISTER HOUSE nr PROSPECI' ROAD
mmsmns. KENT

two O's, The machine will then play O in
the bottom right hand corner. Play what
you will, the machine wins at the next move.
This is Just one of the games played on our
Noughts and Crosses _machine. As Brian
Trueman of Granada TV said, after demon-
strating the machine on television on
April 12th. *“I'm glad I wasn’t playing it
for money”’.
One machine that was playing for money,
at 3d. a go, refunded for a drawn game,
raised £3 In three hours for charity.
Full circuit, wiring diagram and instruc-
tions, 3!641. post free.
ANET INSTRUMENT CO.
25(\V) DOMINION AVE., LEEDS 7

A.R.R.L. RADIO AMATEURS
HANDBOOK 1965

New Edition 40/-, Postage 3/3
101 Ways to Use your Oscilloscope by
Middleton. 21/-. P. 1/~
Electronics Data Handbook by Clifford.
16/-. P. & P, 1/-,
Practical 'lage Recording by Guy.

New

ed. P, 9d.

Prnctlcal ()scl]loscope Handbook by

Rufus Turner. 25/-. P. & P. 1/-.

R.S.G.B. Radio Amateur Call Book 1965,

5/-. P. & P. 8d.

Semlcomluetor Circuit Design by Leed-
6. P. & P, 8d.

l;nush ‘Transistor Directory by Bradley.

8/6. P. & P. 8d.

gadkf)’ Control for Models by Judd. 15/-

"UNIVERSAL BOOK CO.
12 Littla Newport Street,London, W.C.2
(adjoining Lisle Street)

042 8/~6ANS 10/-pKs lg;.uzogi ] z. ng[:: 4 ﬁlls usia ag;- Ebwo 10/ N7y ;21."{":‘. 15 35/~ TRANSISTORS
0B2 8/-16AQ8 /-G L1 -190 ~{30PLIS 45 (B3 -1 0CP” ~TT2L 82| - - 2
OB3 ef. GALRS 6/-BLOGT 7/620P5 55 ORPI2 12/-TT2  3%/- 2301014 n 13; 0 O S/
0oCs 8/-|6A37G zzlelsma 8/-[25A60 1 JORPAU 10/-1U5 11702 - OC24 22/8 OCT8D 7/
oD3 5/-{6AT6  4/-'6P25 12[6 s 11/-|AF115  8/8 0C26 8/~ OCSIM 7/-
1A5GT 5/-/6AU6 e/-mng PC;.; 12/’§|A“w 8/- 0C28 17/6 OC81DM 7/-
JA7GT B/-IHAVE  6/-6Q7G ¢ AF117 78 0OC29 17/8 OC83 -
1G6GT  3/-6AX5 12/8) '68A7 Z6GT PUCB4 18/- AF118 1758 0035 15’0 gcmg 13;
1H3GT 7/-|6BT  5J-'88CT 30015 PCC85 W-6uri4 58 O s
INSGT B/-|6BxG  2/6i68G7  6/- sciT pecws 12/U30L 197G ETHA 7;“ ngg 185/’- 3((1311_43 1*;/I°
1Q5GT 8/-I6BAB  4/9|63J 8/-30C1 Al Jlusos  7p-| - - OC17 -
% %msm 5’1? BSL7GT 5;. 40K : : 9/ EF183 g-lTCOME ﬁf U0l 18;-GET116 15/- 0C44 8/- OCI71  9/-
IRS  5/-0BUG  7)-USN7GT ;/e Foren ié;- SOLGGT g,g f}'ﬁ'ﬂmw/. Rt 185' FORS0 U400 VB GETS7E 20/- 0045 6f- 0C200 10/8
184 6/-l6BJ6  8/-/6U8 Gk - , - P -
18 eehpia Brlve  BoioPis lopfsos 9/-ICL33 38 1708 hcras G |UAF §/-|oET8TS 8/- OCT0 5)- 0C201 20/~
1T, J6BNG SI6VeQT 7/630P19  1a/-IxL1 20/-1CY31L [6EL4L  8/=pCiegg JlUBesl  7)-|GETS80 13/6 OC71 5/- 0C202 15/~
W YeEns, dmixaeT Thiloria Weitht  SormDhcue Wleide el P UBCAL 7/9TX4A 8- OCT2 8/~ OC203 14
105 6/-|6BR7 11/8 ixsaT BeporLls 11/-ls66a 14/ lDAF91 4jaELsl  8/8[LCE0L WiGRpno 6/6.0TX4B 8/ OCTS 11/- OC204 20/
1X2B  7/6BR8  5/-[7BS 11/ ELB&  S/-ipopnoq 13/-| U BF8Y 7I-[MATION 8/6 OCTS /- 0C205 22/8
2CW4  12/-10BST  18/-7B7 8- FIRST QUALITY B180  Bripcrsi o/-UBl2 1M-imATi2) 8/8 0C76 /- OC206 2276
DL ‘ﬂ: ggxg g;- ;ég lg;: . LLUSSO 2';//_ roLse TGRS 75: T1166  8/- OCT7 8/- 2N697 17/6
3A5 7/-16BZ6  8/-718 71 ELS2L  8/- ;:fﬁ:: 8’ 3_‘LU 80 9/8
3D6 4/-|6BZ7  10/-]7TR7 18- M1 10/-|polas 91 UCH21 8/8/SEMICONDUCTOR RECTIFIERS
3E29  80f-|6C4 2/6(9BW6 7/~ EM3L  5/-|bOlad 9; JCH4Z §/-[8T102A 7/ 18004  7/- DDO58 12/
3Q4 8/6/6C31  12/-(L0LDI1 10/-| EM34  8/6|pp 54 UCH81 7/-[BYZ13 10/~ BY100 7/- BYZ10 7/6
3Q5GT 6/8/6CB6  6/-|10P13 12/ EM30  6/8|pras ig{: UCL%2 8/-1p10006 6/8 0A211 9/8
o el hAND N SR s a0
-1 EM34 [«PLE2  8/-|U o4y ZENNER DIODES
4THA 10/-l6CHS  6/-12AHS 11/ EM8F  Bpoois2 Ur42 8-
SR4GY 8/-|6CL6  9/-|12AL5 7/ M B/B|(Ing  g/6|0AZ200 15/- DAZ2I0 B/- VR4TS 68
BUAG  B/-(60W4 12/-12AT6 5/-DAF92 8- Epcss 7/-|ECFsz 7/g BNSL 10/-PL8i = @/6Ukss 7). OAZ201 9/6 OAZILL b/ VR375  6/6
SUAGB @/6oDB4 15/|12AT7  4/DAFSS /-|KBGAL 7/ kOrse 20/-EY0L  ZiPL3oo 13/-Ures 10/2]0AZ202 8/~ 0AZ2I2 /6 VRTE 88
5V4G_ 8/6lGEA8  8/-12AUS 6/-Dr91  8/-/EBCSL /8| ECIiz1 10/-EY 3L B/-PYSL  7/-lUFBY  6/-|OAZ203 7/- OAZ213 6/8 VR“E s’
5YSGT G5/-8F8  §/-(12AU7 5-DF96  6/- EBFS0 6/6|ECHiz 8/~ Lyss SIGPYSS  o-Ural  8/.)0AZ304 6/6 KS44B  Bro YRIOA B/
BZ4G  7/-l6KF7 §/-124X7 8/-lDK9l  5/-|[EBFS3 7/6|BCHSL 6/ 6PY8L  6/-ULst  6/6/0A 233 6/- VE426 6/6 VEL /-
€/30L2 10/-\8F8G  5/-12BA6 6/-|DK92 7/8|EBFss 69| 1CLS0 6/6|F480  B/6lpysz  @/-|UMB0  7/-'OAZ208 /-
6A8 8/-l6F11  8/-[12BE6 &5/-DK98 7/6|EC53 12/6|ECL82 7/6(EZ8l1  4/8/pys3  §/-|UUy 7=
who gois gol SObLe ol Wik Wiod oih fivh diwaes o seary
:‘ng %’,‘i gg; 3/’6 12J7GT 2'(7)//(; Biﬁgé ://5 %gggl %’/? g%gs 250 HL133DD QQVOS 10/ UY4l 8;: Recoiver” ting In the
SAHS 10/-|6F24 11/-[12K7GT _7/-DM70 5§/-/ECC33 4/-|EF37A 8/~ 10/-) 35/-|UY85  5/6 range of 7.3 to 9.0 Mc/a. Roquires 150
6AJ5  9/-[6F26 11/-l12K8 10/-\DY80 7/-{ECCS5 7/-(EF39  5/-|[KT66 15/-|QQV06-40 |[WSIM 6/~ v. H.T. and 12 v. L.T. batterles. Trane=
SAKS 5/66K28 10/-]12Q7GT 5/-{DYS8  8/-|ECC#0 9/-|[EF30  9/-|KT88 20/ 70/-|X65 5/ mit-Receive Relay. Perfect condition,
6AKS  7/-|674 9/-[19AQ5 5/-|ES8CC 14/-|ECC84 6/6|EFil  7/6|ME140340/-{8130 12/6(X66  8/- valved-up, untested, 12/6 each, 20/-
6ALS  3/-|6J5GT 4/6/20F3 15/-E180F 15/-|[ECCS5 6/8|EF42  6/-ML4  8/-|SU2160A |X78  20/-per pair. A.F. Amplifier and 12 v-
GAMS  $/6/6J7GT 7/6/20LI  14/-[EABCS0 7/-|EOCS8 10/-|EF64  6/-MEPENT 10/-|X79 20[--Power Bupply Uit for the above, £5/-
GAMS -l6K7  8/~120P1 14/-\EAFM2 8/6!ECFS0 7/6/RFSS 8/ 10/-'THQ  10/-Z759  22/-le
= [-)
g z ol | BBC2 (625 LINE) TV AERIALS
§ LISTEN *¢ 5
<
3 : &do \
& AND ENJOY THE * e
~ WORLD’S RADIO AMATEUR - L4
: AND BROADCAST STATIONS WITH g 0
g THE GREATEST OF EASE 1! 1 Q No doubt you will put your X between the

Mast Mounting Arrays, 9 element 45/-;
wide spaced high gain, 11 element §5/-; 14
element 62/6. Wall Mounting with
Cranked Arm,Qelemen eol- wide spaced
high gain 7/68; 14

75/-. thmney A.rra)s (omplete. 9 ele-
ment 72/-; wide spaced high gain, 11 ele-
ment 80/-; 14 element 87/6. Loft Arrays,
7 element 32/6; wide spaced high gain, 11
element, with Tilting Arm, 62/6; 14 ele-
ment 70/-- All high gain units have
special Multi-rod Reflector. Low loss
co-axial cable 1/6 per vard. VHF tran-
sistor pre-amps from 75/

BBC * ITV * F.M. AERIALS

B.B.C. (Band 1), Tele-
scopic loft 21/-. External
S/D_30/-.

L.T.V. (Band 3). 3 Ele-

ment loft array 85/-, &
element35/-. Wallmount-
ing. 3 element 35/~ 6
element 45/-,

Combined B.B,

Wall mounting 1+3, 66/3;
145, 83/9; Chimney 1+3,
83/9. 1+5, 71/8.
llF transistor pre-
30/=

m 75/=,
F.M. (Band 2). Loft S/D 12/6. o,
3 element, 52/6, Fxternal units available.
Co-ax cable 8d. yd., Co-ax plugs. 1/3.
Qutlet boxes 4/8. Diplexer Crossover,
Boxes, 12/8. C.W.0.or C.0.D. P. & P. 4/,
Send 6d. stamps for illustrated lists,

K.V_.A. ELECTRONICS (Dept P.W.)
3b Godstone Road, Kenley, Surrey
CRO 2527
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blueprints

o

MOST of these blueprints are drawn full-size and although the issues containing descriptions of
these sets are now out of print, constructional details are available free with each blueprint
except for those marked thus (*).

Send (preferably) a postal order to cover the cost of the Blueprint (stamps over 6d. unacceptable) to
PRACTICAL WIRELESS, Blueprint Dept., George Newnes, Ltd., Tower House, Southampton Street,
London W.C.2.

DOUBLE-SIDED BLUEPRINTS RECEIVERS

The Strand Amplifier ... } ~ 51 The Tutor* ... 3
The PW Signal Generator ... The Citizen * ... 5l
The Savoy VHF Tuner ... } * 5.  Dual-Wave Crystal Diode PW9s 216
The Mayfair Pre-amplifier o Modern One-v);lver o PW96 216
The Berkeley Loudspeaker Enclosure = 5l
The Luxembourg Tuner All-dry Three ... o0 one o PW97 376
The PW Troubadour ... } 7% Modern Two-valver ... ... Pw9s 316
The PW Everest Tuner A.C. Band-pass Three ... .. PW99 4.
The PW Britannic 'l_'wo } . - A.C. Coronet-4 ... PWI00 4l
Ihe Px :‘”C‘"Y S o0 e o AC./DC.Coronet ... .. .. PWIOl 4k

he P egency
The PW International Short Wave Two} * Sl The PW Pocket Superhet ... st-
Beginner's Short Wave Two ... o 51
S.W. Listener’s Guide ... -
Beginner’s 10-watt Transmitter ol a 5!
Transmitting and Aerial Data... . - MISCELLANEOUS
P.W. “Sixteen’’ Multirange Meter ...
Test Meter Applications Chart } * 5-  The PW 3-speed Autogram ... 8l-
The Celeste 7-transistor Portable Radio | 51 The PW Monophonic Electric Organ 8-
The Spinette Record Player ... .. = The PT Band Ill TV converter 176
The P.W. 35-watt Guitar Amplifier ... * 5. The Mini-amp * 5.
Transistor Radio Mains Unit ... } - 51 The PT Olympic * 716
7 Mc/s Transceiver ... ... .. The PT Multimeter * ... ... .. .. 18

PLEASE NOTE that we can supply no blueprints other than those shown in the above list. Nor are
we able to supply service sheets for commercial radio, TV or audio equipment.

QUERY SERVICE

The P.W. Query Service is designed primarily to
answer queries on articles published in the magazine
and to deal with problems which cannot easily be
solved by reference to standard text books. In order
to prevent unnecessary disappointment, prospective
users of the service should note that:

(0) We cannot undertake to design equipment or
to supply wiring diagrams or circuits, to individual
requirements.

(b) We cannot undertake to supply detailed
information for converting war surplus equipment,
or to supply circuitry.

(c) It is usually impossible to supply information on
imported domestic equipment owing to the lack of
details available.

(d) We regret we are unable to answer technical
queries over the telephone.

() It helps us if queries are clear and concise.

(f) We cannot guarantee to answer any query
not accompanied by the current query coupon
and a stamped addressed envelope.

QUERY COUPON

This coupon is available until 5th August, 1965
and must accompany all queries in accordance with
the rules of our Query Service.

PRACTICAL WIRELESS, AUGUST, 1965

Published on the 7th of each month by GEORGE NEWNES LIMITED. Tower House, Southampton Street. London, W.C.2, and grlnted
in England by WATMOUGHS LIMITED, Idle, Bradford; and London. Sole Agents for Australla and New Zealand: GORDON & OTCH

(A/sia) Ltd. South Africa: CEN’ NEWS AGENCY LTD.

Rhodesla. Malawl and Zambia: KINGSTONS LTD. East Africa:

TRAL
STATIONERY & OFFICE SUPPLIES LTD. Subscription rate including postage for one year: To any part of the World £1.8.0.
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HENRY’S RADIO LTD.
303EDGWARERD., LONDON W2

Open Mor. to Sat. 9-6. Thurs. | p.m.

PADdington 1008/9

Open all day Saturday

PROVED and TESTED DESIGNS

FULL AFTER SALES SERV
UNBEATABLE FOR PERFORMANGE AND VALUE

DETAILED
LEAFLETS
FREE ON

CE AND GUARANTEE
REQUEST

I

!

[ VHF FM TUNER TO BUILD
. Y 5-transistors, 4-diodes.
% Printed circuit superhet.

% RF stage and double tuned
IFT'S—9 volt 9 mA oper-
ated.

% All parts sold separately.

Y Qutput up to | volt.
* Size 4 x 3} x 24 in.

A COST 2'6 (comp]ete with front |
panel) Cabinet Assembl
TO BUILD £6 |9 6 X

20/- extra.
@® MW/LW POCKET SUPERHET RADIO
TO BUILD
% 6-transistor plus diode.
% Push-pull speakar output.
% Easy printed circuit.
% Slow geared tuning.
% Full MED and long waves.

P.P. 2!- (Battery 26, Phone 5'-)
Amazing sensitivity and
selectivity.

TOTAL COST

TO BUILD 85/"

& TWO WAVEBAND ALL TRANSISTOR
CAR RADIO TO ASSEMBLE

TOTAL COST
TO BUILD

P.P. 376.

Supplied as factory built assemblies—just interconnect.
6-transistor push-pull design—double tuned IFT'S.
Push-button wavechange—full tuning range.

Size 7 x 4 x 2 in.—fits any car-——chromed front dial.
Units available separately.

Guaranteed high performance and quality.

® PUSH-BUTTON TRANSISTOR
PORTABLE TO BUILD

*
*
*
*
*
*

% 6-transistor superhet
design.

% Easy to build printed
circuit

Y% 8 in. ferrite aerial, and
D/T IFTS.

Y Push-button wavechange.

% Full Med./LW geared
tuning.

Y Attractive sturdy cabinet.
Size 1C x 7 x 34 in.

Y All parts sold separately.

y SENSITIVE
TOTAL COST P.P. 316 SUPERHET
TO BUILD £7' l 9'6 {Batteries 6/-} PORTABLE

@® VHF FM TUNER TO ASSEMBLE
) * Supplied as

a3 aligned units plus
work just interconnect.
+ 88 to 108 Mc/s. FM tuning.
100 mV to [00Kohm
output.

% 6-transistor printed circuit.
Superhet design.

W @
9% x 33 x 4 in.

£ I 2 |7 6 (A|I umts available separately).

TOTAL COST

| @ ALL TRANSISTOR PRE-BUILT
% Tuning range 87 to 105 Mc/s [

{

| output.

| (Mains units Mono 59/6 Stereo 69/6)

% Moulded cabinet 5 x 3 x 14} in. |

|

| Unit 3.
| funcuon preamplifier.

£3.19.6

prebuiit and | % Four Track deck £13.19.6. P.P. 5/-. Amplifier 1Z gns. P.P. 3/6.
meta! !Cablnet and speaker 5 gns. P.P. 3/6.

Unit 2. For 3 to 5 ohms. 24 volt

| 10 WATT AND 20 WATT AMFLIFIERS |§ a

AND TESTED UNITS

% POWER
AMPLIFIERS
| 10 watts RMS
music  power
20
watts peak.
| é-transistor |
designs. Re-
sponse 40 /s
to 20 ks, [
100 mV sensi-
tivity.

;
7
ISk

',:\\ Unit | and 2
!
A

B

For
12/150hm

1
k 40 vol | PRICE
speakers, volt supply. i £5 |9 6

PRICE
BUILT

2’6

£5.10.0 !

% PREAMPLIFIERS—MONO AND STEREQ VERSIONS,

8 inputs, I{ mV to
300 mV at X two
500 Kohm. Response
30 ¢/s to 20 ko/s.
Complete range of
controls.

“VOLUME 4 3
— L

£5.10.0

Mano full

Unit
PRICE
BUILT

Size 9% x 2§ x 2in.
(Bromeold front panel, 86).
Unit 4. Simplified version
of Unit 3. Price built 65/- P.P. |6
Unit 5. Stereo preamplifier for use with two power amplifiers.
S|1e9x3lx§|n e

tUiT£10.19.6
P.P. 3'6.
{brown/Gold
1276).

panei

@ LOW NOISE—
LOW DISTOR-
TION QUALITY
DESIGNS

Enables complete Mono or Stereo equipment to be assembled
at a fraction of the cost of a commercial comparable design.
Simple to interconnect, outstanding quality.

TG U T

©$ TWO AND FOUR TRACK PORTABLE
TAPE RECORDERS TO ASSEMBLE

Prebuilt equipment—é6 valves—
Collaro  studio decks—portable
cabinets—8 x 5 in. speakers.
Complete recording and playback.

% Two track deck 10 gns. P.P. 5/-
Amplifier 1l gns. P.P. 3/6
Cabinet with speaker, 5 gns. P.P. 3/6.
or SPECIAL PRICE £26

P.P. 86 TWO TRACK

or sPeciaL PRICE £30 P.P.8%6 FOUR TRACK {

- i
-

4 WATT AND 1} WATT!
PACKAGE AMPLIFIERS

“ 6-transistor push-pull

circuit designs.

printed

¢ L ! Y Peak output 8 watt and 3 watt.

4 | &5 ¢ Y% Size only 23 x 2 x |4 in.

¢ | Let us quote Fully detailed and illustrated q‘ Q@ * 4 watt, 12/18 volt; I3 watt, 9/12 volt.
for Parts for catalogue. Now 96 pages. All ‘% g % Output for 3 to 5 ohm speakers.
your circuit. types of components and < S Fny, 05 || Kot B0 /sn 06v 5 R A
Send a list for equlpment at competitive oRIcE Ry e AT =

ick reply. prices. Price 2/6 post paid. E - P.P. /
x e a BUILT 65 e 79 6 1’6
” A
S B

2
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