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2@ HIGH-FIDELITY STEREQ pCKASE s

Four fully wired units ready to j AT%:{(:T&KE 2 * TA12 AMPLIFIER .
* SUPER 30 AMPLIFIER (15 + 15 Ui [ i AFRORMOSIA ! i g'S + 6'5 watt in veneered
watt) in veneered housing y NEERE. ousin,

Y% GARRARD SP25 MK III Tum-
table on Plinth with cover
Y% GOLDRING G850 Magnetic P.U.
cartridge with diamond stylus
* %AIR OF STANWAY II Speaker
its
Special Total Price £87'
Carr. £1-50
Terms: Deposn £13 and 9 monthly
payments £9-35 (Total £97-15).

% Super 30 Amplifier (15 + 15 watt)
in veneered housing

% Goldring GL69 II Transcription
Turntable on Plinth as illustrated

% Goldring Magnetic P.U, Cartridge.

% Pair of Stanway II Carr.
speaker units, 5 £1-50
Special Total Price

Terms: Deposit £15 and 9 monthly

payments £10-60 (Total £110-40).

Send S.A.E. for
coloured brochure
showing other money
saving offers.,

Matching as recommended for optimum performance.
Package prices apply providing all individual units are purchased
from any branch within 3 months. See leaflet.

‘YORK® HIGH-FIDELITY 3 SPEAKER SYSTEM

% Moderate size only 25 x 14 x 10in,
+ Response 30-20,000 c.p.s. COMPLETE KIT £23
Carr. 65p

Impedance 15 ohms
% Performance comparable with units costing considerably more.
Consists of (1) 12in. 15 watt Bass unit with cast chassis, Roll rubber cone
surround for ultra low resonance, and ceramic magnet. (2) 3-way quarter
section series cross-over system (3) 8 X 5in. high flux middle range speaker. (4) High
efficiency tweeter. (5) Appropriate quantity acoustic damping material. (6) Handsome
Teak veneered cabinet. (7) Circuit and full instructions. Terms: Dep. §4-60 and 9 monthly
payments £2-47 (Total £26-83).
DEMONSTRATIONS AT ALL BRANCHES

RSC GGB Ml 6+6 WATT high guality STEREQ AMPLIFIER

Individual Ganged Controls: Bass, Treble, Volume and Balapce. Printed cxrcuit con-
struction employing 10 Transistors plus Diodes. Output rating LH.F.M.

* GARRARD SP25 MK III Player
Y% GOLDRING CS890 Ceramic P.U
* Cartridge with diamond stylus
Loudspeaker Units
Special Total Price £59
9 monthly payments
£6-25 (Total £65-25). Carr. £1-25
PACKAGE AS ABOVE but with
Garrard 3000 Autochanger and Sono-
tridge in lieu of SP25
and CS90 Carr, £1-25
Or Deposit £8 and 9 monthly pay-
ments £5-58 (Total £58-22)
Cabinets latest style Satin Teak veneer. Acoustically lined or filled EE E
DORCHESTER (Illustrated) Size 16 X 11 X 9in. appr. Range 45-15,000
c.p.8. Rating 8-10 watts. Fitted High flux 13 x 8in. £9 o 9
STANWAY |l Size 20X 10 X 93in. approx. Rating 10 watts. Inc. 13X 8in. speaker
with highly flexible cone surround, long throw voice coil and 10,000 line magnet. High
8 ohms. Gi th listi d output. See ‘pack: fiers® f o
illgs:;‘:tionwes smooth realistic sound outpu package offers® for £|1 85
FULLY TRANSISTORISED, SOLID STATE CONSTRUCTION
HIGH FIDELITY OUTPUT OF 6-5 WATTS PER CHANKEL

unit on Plinth
% PAIR OF DORCHESTER
A Or Deposit £9 and
Trans. Plastic Cover £3:15 extra.
tone 9TA Ceramic Car- ] 75
.

Trans. Plastic cover £3:15 extra.
acoustic damping. Ported where appropriate. Credit terms available,
Dual Cone speaker. Imp. 3 or 15 ochms. * Carr. 40p. N -
flux tweeter. Handsome Scandinavian design cabinet. Range 35-20,000 c.p.s. Ymp.
R.S.C. TAI2 MKIll 6-51-6-5 WATT STEREO AMPLIFIER

d for opti performance with any crystal

range 20-20,000 ¢.p.s. Bass Control & 12db. Treble Control + 134b. Seiector “switch
for P.U. or Tape/Radio. For loudspeaker output
impedances of 3 to 15 ohms. For standard 200~
250v. A.C. mains operation., Attractive Black and
Silver finished metal facia plate and matching
control knobs.

COMPLETE KIT OF PARTS INCLUDING
FULLY WIRED PRINTED CIRCUIT and
comprehensive wiring Carr,
dlagram and instructions £ I I '50 40p

01‘ FACTORY BUILT IN TEAX VENEERED CABINET as illustrated £14-98 or
dep. £8-20 and 9 monthly payments £1-70 (Total £17-50).

or ceramic Gram. P.U. cartridge, Radio tuner, Tape
recorder etc. % 8 separate switched input sockets
on each channel % Separate Bass and Treble controls
+ 8lide Switch for mono use + Speaker Output
3-15 ohms v For 200-250v. A.C. mains v Frequency
Response 20-20,000 c.p.s. —2dB Y Harmeonic Distor- =
tion 089, at 1,000 c.p.s. Hum and Noise —70dB % Sensitivities (1) 50mV (2) 400mV
(3) 100mV. Output rating LH.F.M. % Handsome finish Facia plate & Knobs.
COMPLETE KIT OF PARTS WITH FULL £ I 5 SOCa.rr Factory built with £19.50
WIRING DIAGRAMS & INSTRUCTIONS. 40p. 12 mths. guaraniee ]
Deposit £3 and 9 mthly pymts £2-15 (Total £22-35). Or in Teak veneer housing £23
Dep. £8 & 9 mthly payments £2-55 (Total £25-95). Send S.A.B. for leaflet.

AUDIOTRINE HI-F! SPEAKER SYSTEMS
Consisting of matched 12in. 11,000 line 15 Watt 15 ohm
high quality speaker, cross-over unit and tweeter. Smooth
response and extended frequency range £5 9 Carr.
ensure surprisingly realistic reproduction.
£6-95 S
35p

OR SENIOR 15 WATT INCLUDING
AUDIOTRINE HIGH FIDELITY SPEAKERS

HF126 15,000 LINE SPEAKER
Heavy construction. Latest high efficiency ceramic magnets.

Treated Cone surround. ‘‘D” indicates Tweeter Cone providing
extended frequency range up to 15,000 c.p.s. Impedance 3 or
8-15 ohms. PLEASE STATE CHOICE. Exceptional periormance

at low cost.
HF808T 8’ 10W £2-88 HFI20D 12" 15W £47
HF102D 10 10W £3-40 HF126 127 15W £5:50
HF120 12" 15W £425 HFI26D 12" 15W £590

FANE 807 HIGH FIDELITY SPEAKER

A full range 8in. 10 watt unit for excellent sound quality, in suitable
enclosure. Cast chassis Roll P.V.C. cone surround and long throw voice
coil to achieve very low fundamental resonance of 30 c.p.s. Tweeter
cone is fitted to extend high note response. Frequency range 25 Hz to
15 KHz. Gauss 10,000. Tmpedance 3 or 8-15 Q. 8STATE £3 85

WHEN ORDERING

HI-FI SPEAKER ENCLOSURES MODERN DESIGN

Teak veneer finish. Acoustically lined. All sizes approx,
Carr. 30p. per enclosure.

JES Size 16X 11 X 9in. Pressurised.
Gives pleasing results with,

any 8in, Hi-Fi speaker. £5'35

SE8 For optimum performance

with any 8in. Hi-Fi

speaker. Size 22 X 15 X 9in £6'47
Ported.

SE12 For exclnt primene with 12in

results
with 10in. Hi-Fi spkr, Hi-Fi speaker and Tweeter.,
Size 24 X 15 X 10in. P’td. £6'74 Size 25 X 16 X 103in. £7.87

SE10 TFor outstanding

R.S.C. BATTERY/MAINS CONVERSION UNITS

. TYPE BML. An all-dry battery eliminator. Size 5% X 4% % 2in,
approx. Completely replaces batteries supplying 1-6v and 90v,
i to battery radio where A.C. mains 200/250v. 50c/s is available.
COMPLETE KIT ASSEMBLED READY

WITH DIAGRAM £3.25 PADY £3.75

FOR USE
R.S.C. TA6 6 Watt HI-FI AMPLIFIER
200-250v. AC mains ted Response 30-20,000 ¢.p.g. Qae [
--2dB. Harmonic Distortion 0- 3% at 1,000 c.p.s. Separate Bags and SlRL o

Treble ‘lift and cut’ controls. 3 input sockets for Mike, Gram, Radio
or Tape. Input selector switch. Qutput for 8-15 obm spkrs. Max. sensitivity SmV
Qutput rating I.H.F.M. Fully enclosed enamelled case, 9%X2%X5iin. Attractive
brushed silver finish facia plate 101X 3%in. and matching knobs.
Complete kit of parts with full wiring d.lagmms and instructions, £7 5 Carr.
OR FACTORY BUILT WITH 12 MONTHS’ GUARANTEE £9-75 40p.

R.S.C. MKIll SUPER 30 HIGH

A COMPLETELY NEW DESIGN
FURTHER IMPROVED IN BOTH
APPEARANCE and PERFORM-
ANCE. REPRESENTING VALUE
FAR HIGHER THAN THE
PRICES SUGGEST. £25
Only high grade components by

ieading manufacturers.

COMPLETE KIT OF PARTS

Or FACTORY BUILT with 12 months
guarantee. Dep. £5-75 and 9 monthly
payments £3- 50 (Total £37-25.)

Or FACTORY

£33 75 TWENTY SILICON
TRANSISTORS.
Y BUILT in cabinet as
illustrated. Dep and 9 monthly

. FOUR D 0 ES
£7 FOUR RECTIFIERS
payments £3-99 (Total £42-91)
TECHNICAL DETAILS (Applylnq to each channel where appropriate)}
CONTROLS: PUSH-BUTTON SELECTOR (1) Disc (2) Radio (3) Tape

(4) Mono L(5) Mono R (6) SPEAKER DIS. (7) Mains on/off.
Bass, Treble and Balance. Plus Ceramic Mag P.U. Switch.

REE wes i x

PRINTED CIRCUITR

FIDELITY STEREO AMPLIFIER

+% SATIN SILVER METAL FACIA with black letter-

lng Black edged knobs with bright silver centres.

PUSH-BUTTON SELECTOR SWITCHING
DICATOR

JACK SOCKET FOR HEADPHONES
CABINETED MODEL VENEERED I[N SATIN

b
SE WITH THE BEST ANCILLARY EQUIP-
MENT THAT CAN BE AFFORDED.

OUTPUT: 15 wa’rts R.M.S. (Continuous) into 8 ohms.

s R.M.S. (Continuous) into 15 ohms.
HUM & NOISE —75dB Min. Vol. —GSdB FuII Vol. HARMONIC DISTORTION
FREQUENCY RESPONSE: —3dB 7Hz to 70kHz 019 at 1000 Hz 10 Watts
TREBLE CONTROL: +16dB to —12dB at 14kHz
BASS CONTROL: +17dB to —16dB at 40Hz CROSS TALK —58dB
SENSITIVITIES: Disc Mag. 2-5 mV. Ceramic 35mV. Radio 120mV. Tape 120mV.
REAR PANEL SOCKETS ARE FOR 3 PAIRS OF INPUTS (1) P.U. (2) Radio.
()] Tap;elAmp Plus pair for tape recorder signal take off and 2 pairs for speaker
connections




50 WATT
SPEAKER

HEADPH
MICROPHONE
SEND S.A.E. FOR
DISCO LEAFLET

@D

100 WATT AMPLIFIER

SPEAKER

TWIN TURNTABLE
WITH PRE-AMP

ISCOTHEQUE EQUlPMENT‘

F.G.1/2 DISCO CONSOLE

Incorporating twin Garrard SP25
Mk.III turntables and Goldring

SAVINGS ON
PACKAGE OFFER
All units available separately
FAL FG1/2 Console.

100W Power Amplifier

(3) Pair High Quality Headphones CSSO Ceramie Cartndges with
(4) Matching Mi fitted to d stylii. Vol.
Headphones controls for ench turntable. Also

MONITORING FACILITLES, plus
Treble and Bass Controls. Separate
input for ‘mike’ with vol. cantrol
switch. Black Rexine covered

UNITS :::::)B”£]39.75 BB £69
FANE ULTRA HIGH POWER LOUDSPEAKERS

Pair 50W Speakers black
TOTAL COST OF
Terms: Deposit £30 and 18 monthly § Terms: Deposit 215 and ¢ monthly
All power ratings are R.M.8. continuous. 2 YEA.RS’ GUARANT EE

TYPE C48S 25-30 WATTS
Fitted four 8~ high
Overall size approx. 48 X 10 X §in
Terms: Dep
payments 28 (Total £21)

TYPE C4100 100 WATTS

Bensitivity 36

plete Kit of parts

Primarijes 200-250v. 50cls. Screened
MIDGET CL. MPED E 2§ X 2§ X 2}in,

250v., 60mA, 6-3v. 2a ... 9
250-0-250+v., 60mA 6 -3v 2 £1.05
FULLY SHROUDED UPRIGH G
250-0-250v. 60mA, 6-3v. 2a., 0-5-6-3v. 2a. £1-40
250-0-260v. 100m4, 6-3v. 4a., 0-5-6-3v. 3a. £2:20

300-0-300v. 100mA, 6-3v. 4a., 058 3v. 3
800-0-300v. 130mA, 6-3v. 4a. c.t., 6-

For Mullard 510 Amplifier
350 O 350v. 100mA, 6-3v. Ja.,

4?5 0 125y, EOOmA 6 3v. 4a.
. 200mA, 6

450-0-4!
TOP SHEOUDED DROP-THRO'
250-0-250v. 70mA, 6-3v. 2a., 0-5-6

250-0-250v. 100mA, 6-3v. 3-5a. £1-65
250-0-250v. 100mA, 6-3v, 2a., £1-80
350-0-350v. 80mA, 6-3v. 2a., 0-5-6-3 £1-65
250-0-250v. 100mA, §-3v. 4a., 0-5-6-3v. £2-20
300-0-300v. 100mA, 6-3v. 4a., 0-5-8.3v.

300-0-300v. 130mA, 6-3v. 4a., C.t. 6:3v.

Suitable for Mullard 610 Amplifier
350-0-350v. 100mA, 6-3v. 4a., 0-5-6-
850-0-350v. 150mA, 6-3v. 4a., 0-5-6-3v.

R.S.C. COLUMN SPEAKERS

All types 15 Ohms covered in Rexine and Vynair
TYPE C4100 I8 ALSO SUITABLE FOR BASS GUITAR OR ELECTRONIC ORGAN

flux 8.walt speakers

£8 and 9 mont.hly"£ I 7'75
Carr. 50p.
ine. four 12” §0 watt speakers for conserva~

tive rating. Extra heavy construction. Bize approx. 58 X 16 X 10” Acoustically
filled and pressurised, Terms: Dep. £11 and 8 mthly. pyts. £8.76 (Total £71.75). Carr. £1

RS.C. Al0 30 WATT ULTRA LINEAR
- HI-FI AMPLIFIER

+3dB 30-20,000 c/s. All high grade components. Valves EF86,
EF8S, ECCS83, 807, 807, GZ34. Separate Bass a.nd Treble Contrrols

For Cluba, Schools,
etc. For Electronic Organ, Guitar, String Bass, ete. Gram, Radio
or Tape. T'wo separate inputs with vol. controls permit such as "“mike’” and Plck-up ete. to be used
for mixing purposes, 200-250v. 60 c/s A.C. mains. For 3 and 15 ohm speakers, Com-

B;.h wiring diagram and instructions. Twin-handled perforated cover
£1-90. Or factory built with EL34 output valves and 12 months' guarantee for £18-75
TERMS: Deposit £4 and 9 monthly payments of £8-10 (Total 532 90). Send B.A.E. for leafiet.

R.S.C. TRANSFORMERS, L.F. CHOKES & RECTIFIERS

FULLY GUARANTEED. Impregnated and Interleaved where necessary.
FIL.

IDEAL FOR VOCALISTS
AND PUBLIC ADDRESS

TYPE C412S 50 WATTS
Fitted four 12”7 11,000 line 15 watt
speakers: Overall size approx. 56 X 14 X 9in
Terma: Dep. £4 and 9 monthly pay- £3 I
ments £3-37 (Total £34-88) Carr. 75p

£65

Highly sensitive. Push-Pull high
cutput, Hum level—70dB. Response

rexine covered Size approx.
ALL ILLUSTRATED
payments of £7-50 (Total £165) payments of £8-75 (Total £75-75)
High flux ceramic magnets. All cart.

‘POP” 100 | ‘POP’ 60 ‘POP’ 50
18” 100 Watt 15”7 60 Watt | 12”7 50 Watt
I4 000 gauss 14,000 gauss 13,000 gauss

yisn 153°£10.90

£22 95 £|2‘ Dep £2 and 9
Dep: £8 and 9 Dep. £3.30 and 9 monthly pay-
ments  £1:20

mthly payments monthly payments.
£2-20 (Total £25-80) ! £1-30 (Total £15).

FOR BASS GUITAR, ELECT. OBGAN, ETC.

(Total £12-80)
PAIR SUITABLE
ALL PURPOSES

FANE LOUDSPEAKERS ‘POP’ 25/2 12in. 25 WATT

Dual Cone 15 ) (for uses other than £6 75 Carr. or Dep. £1 and 9 mthiy
Bass Guitar or Electronic Organ). free p,:;%%u)ents 75p (Total

millivolts. For High T
Theatres, Dance Halls, Ontdoor Funehoul,

£15.7

Carr. 651)

AMENT or TRANSISTOR POWER PACK
Types 6-3v. 1-5a. 491;; 6-3v. 2a. 54p; 6-3v. 3a. 76p;
6-3v. 6a. £130; 1%v. la. 55]1, 12v. 3a. or 24v.
1-5a $1-35:0-9- ISV 1ia £1-10; 0-12-25-42v 2a£1-76:.
CHARGER TBANSFORMERS 0-9-15v. 11a. 99p;
24a. £1-10; 3a.£1-25; Ba.21-45; 6a.81-65; Ha. £2-00
AUTO (Btep UP[ltep DOWN) TRANSFOBDIEES
0-110/120v. 200-230-250v. 50-B0 watts £1-10,
160 watts, £1-80 250 watts £2-75; 500 watts £5-75
OUTPUT TRANSFORMERS
Btandard Pentode 5,000 Q or 7,000Q to 3Q  50p

Push-Pull 8 watts EL84 to 3 Q orls Q.. 83p
Push Pull 10 watts EVB ECLS6 to B 5,8or

BUQ s s e R - £1-37
Push Pull ELM to 8or 15 Q10-12 wntts £1-35

Push-Pull Ultra Linear for Mullard 510, ef,c4 £2-20
Push-Pull 15-18 watts, sectionally wound

616, KT66,etc., for3orls Q ........ £1-08
Push-Pull 20 watt high- quality sectionall

wound EL34, 616, KT66 etc. to 3 or 15 £3-30
SMOOTE[NG CHOKES 150mA, 7-10H. 250 Q
70p; 100mA, 10H, 200 Q 60p; 80mA, 10H,
350 Q 50p; 60mA, 10H, 400 Q 25p.

SELENIUM RECTIFIERS F. W. (Bridged)
All 8/12v. D.C. output. Max. A.C. input 18v.
1a. 85p. 2a. 35p. 3a. 50p. 4a. 66p. 6a. 80p.

GROUP/DISCO EQUIPMENT PACKAGE OFFERS

PHASE 50 MEK.III AMPLIFIER £84.75 PACKAGE PRICE
PR FAKE POP 25/8 25W L/SPEAEKERS £13-50 carr.
Terms: Deposit £28.5¢ and 2 monthly — £45 £1
payments of £4.72 (Total £48.88) £48-25
F.AL. PHASE 50 ME.III AMPLIFIER £3475 PACKAGE PRICE
PR. FANE POP 50 L/SPEAEERS £21-00
Terms: Deposit £1¢ and 9 monthly —— £5
payments of £5-26 (Total £67.25) £55-75
F.AL. PHASE 100 AMPLIFIER £61-95 PACEAGE PRICE
PR. L1256 50W L/8 in cabinets £67-00 cart.
Terms: Deposit £23 and 8 monthly £ I 23 £2-50
payments of £12.50 (Total £135-50) £128-85
FAL. PHASE 100 AMPLIFIER £61.95 PACKAGE PRICE
4 FANE POP 50 L/SPEAKERS £42-00 Carr
Terms: Deposit £16-85 and 9 monthly - £99 9
payments of £10-50 (Total £110-45) £103-95

LOW DEPOSIT CREDIT TERMS
INTEREST CHARGES REFUNDED

(Kits of parts cxcepte )

AVAILABLE ON PURCHASES over £8
ON CREDIT SALES settled in 8 months Or deposit £7-25 & 9 monthly payments £3-50. Total £88-75.

TWO TONE REXINE AND VYNAIR FIRISH
L125 50 WATT L12 12~ 25 WATT
Fibted pair of 12 50 watt | 10,000 lines 15
high fux speakers for °1. ds- %‘g sup- 8
conservative rating. Imped- plie a ca,enge
ance 815 oums. — £33.6() QoFereC e oD
O 00 . 7ap | 13 1378 10 Watk .
&It 10,000 lines 3 or 15 ohms. £5 25 carr,
payts. of £8-82. Total £37-08 | State impedance required. 40p
FALPHASE 50 Mkili AMPLIFIER 50W
Solid state 4 Separately controlled inputs
Plus master vol. control. Ind. Bass and Treble
Controls. Protective circnit to guard against
damage from accidental shorts. Qutput for
Speakerfa 3-30 ohms Bize 17’x1’x 71}"
200-250v. A.C. mains.Output 50 watts music ratin £34 7

75p

BIRMINGHAM

EDINBURGH '33 Leith St.
GLASGOW 326 Arayle St.

HULL 9| Paragon Street (Half-day Thurs.),

LEEDS 5-7 County (Mecca) Arcade,

Ha
L'VERPOOL 73 Dale S(treet (Haif- day
LONDON 238 Edgvﬁ_{re Road,

MIDDLESBROUGH 1% Newgere Ad.
NEWCASTLE YFoN 4

NOTTINGHAM
SHEFFIELD

el. 214

R.S.C. Branches listed below open all day Sats.

10 North Parade (Half-day Wed.}.
BRADFORD ploreh Parade e S
BLACKPOOL (Agent) = ;_Flt?}m?ch Street

30/31 Great Western Arcade,
Tel. 021-236 1279 (Half-day Wed)
DERBY 26 Osmasson Rd. The Spot (Half- d_?ylvxlegs)l

P If-day Wed.
DARLINGTON I8 Priestgate (Half- ayT f63043
(Half-day Wed.).
Half-da; Tl'lessi
u
i yTeI 248 4158

Tel.
LE' CESTER 32 High Street (Half-day Thurs

Briggat
ed) Tel 28252

236 3573
If-day Thurs) Tel 723 1629

MANCHESTER 60A Oldham Str

(Half-day W=d ) Tel 236 2778
(Half-day
Tel. 47096.
Blackett Street (opp.
TYNE Fenwicks Store)G(HaIf -day

Wed.).
I9/19A Market Street
Half-day Thurs.) Tel: 48068
13 Exchange Street (Castle Market
Bids.) (Half-day Thurs.), Tel. 20716

Anct

5766

20505 | (Half Day Thursday)

% 56420
d.)..

AUDIO HOUSE, HENCONKE!
Tel: Pudsey (09735) 77631.

quoted. '

Suppliers to vt,
Schools, Hospitals, H.M. Forces etc.

%a”chj 50 WATT AMPLIFIER

NOW OPEN AT
19/19A MARKET STREET

NOTTINGHAM

Tel: 48068

H1-FI CENTRES LTD.

MAIL ORDERS & EXPORT ENQUIRIES TO
R LANE, LEEDS, 13.

TERMS C.W.0. or C.0.D. No C.0.D. under £1.
Postage 25p exira under £2. 30p extra over £2 or &3

Trade supplied. 8.A.E. please with enquiries,
Depts. Education Authorities,

MAIL ORDERS MUST NOT BE SENT TO SHOPS

R.S.C. BASS REGENT

A powertful high quality all-purpose unit for
lead, rhythm, bass guitar, vocalists, gram,
radio, tape, Peak Output rating Loudspeaker
unit optiopal horizontal or vertical mounting.

% Two extra heavy duty 12in. Loudspeakers.

% Four Jack inputs and two Volume
pick-ups or “mikes"

Bass and Treble controls. Send S.A.E. for

leaflet.

£18 and 9 monthly

payments of £6-08 Carr, -

(Total £70-72) £1-50
For Guitar, Yocal or
Instrumental Group.

A 4 input, 2 vol. control Hi-Fi unit with

valves. Peak output rating. Strong Rexine

covered cabinet with handles. Attractive

black/gold P.V.C. facia. Neon indicator.

speakers, :

Send 8.A.E. for léaflet. Terms: Deposit £4-20

and 9 monthly payments of £2:10 (Total

Controis for mqtant uge of up to four
Credit Terms: Deposit
30 WATT HI-FI AMPLIFIER
Separate Bass and Treble controls. Current
For 200-250v. A.C. mains. For 3 or 16 ohm
£28-10).

£19-00c:

1041



A

ORGAN KITS

Build your own Electronic Organ, if you want
the best value for your money. Yes you really
save over 50% and get the best and up-to-date
designs. There are four models to choose from.

Y% Portable—4 octave keyboard with [0 voices,
3 pitches—vibrato, at £103-00, P/P £1-50.

Y% Console—5 octave keyboard with [0 voices,
3 pitches . Keyboard can be split into solo and
accompaniment. Yibratco buiit in amplifier and
50 wate 12”7 Goodmans speaker at £167-00,
P/P £5-00,

Y% Console—2 x 4 octave keyboards and 13 note pedal
board, 29 voices, Vibrate, Delay Vibrato, Sustain
Reverberataon Precussion, Wah Wah, etc. at £406-00.
Carr. paid on complete kit U.K. only.

Y% Console—2 x 5 octave keyboards and 32 note pedal
boards, 32 voices. Vibrato, Delay Vibrato, Sustain
Reverberation, Precussion, 3 Couplers, etc., at £572-55
carr. paid on complete kit U.K, only.

We regret H.P. facilities are not available, but components
can be bought separately. Trade and overseas enquiries
welcomed. Send [5p for latest catalogue.

Please call in for demonstration. Business hours: [0 a.m. to
7 p.m. Monday to Saturday. Thursday closed.

ELVINS ELECTRONIC
MUSICAL INSTRUMENTS

8, PUTNEY BRIDGE RD., LONDON
S.W.18 TEL: 01-870 4949

Bus numbers 37, 220, 225, 168 pass the door. East Putney
and Putney Bridge 10 mins. walk from Underground Station.

S A

TRANSISTORISED F.M. tuner The Unique

head. with. A.M. gang, slow motion MU LTI-MI N l ) Tw I N'VI ﬂE

drive. - 88—108Mcs, . with circuit
diagram. £2-10p.

‘B.F.W. 10 Fet. New (unmarked)
5 for £1:00p.

£1.25

o e
: S0l |yonr omonioa: SWITCHED JACK SOCKET
on problems wi A
4-Station Téenleiehr llmt.imonzl; syu:,elfn (]Zi m:lter u;g STER,ElO. Chrome/black with
3 Subs), in de-luxe plastic cabinets for desk or wi H
mouating: Gl sten from Master i Bubi 3nd white front washer. 30p each.
Subs to Master. Ideally suitable for Business, 8ur- . . < H .
gery, Bchools, Hospital, Office and Home. Operates All items post paid in
on one 9V battery. On/foft awitch, Volume control. GREAT BRITAIN .
Complete witn 3 connecting wires each 661t. and
other accessories. P, & P
P- BOARD not computer
MAINS INTERCOM C o ORRDS) { P
No batteries—no wh‘-eldJu:it 1glug in thei mcame pane S)-
b tant t- ay, loud and clear communication, . .
35'271 wwitoh and’ volume control. Price £12-40 1 off 6 transistors single wave band

1 off 4 transistor audio .
1 off 3 transistor - £1:50 the three

_Encapsulated bridge rectifier -(itt

usd 3 3mdh) 100 PIV 2 amps Anextra **Pair of hands”’ for
i 50p each i those tricky jobs
£3.35 ’ ] . . ASSEMBLY—SOLDERING—
Bame as 4- Station Tlcroom tor two-way instant E.M.l. Recording Tape in library GLUING—WIRING--DRILLING
communication. Ideal as Baby Alarm and Door pack_ . ETC.

Phone. Complete with 66ft. connecting wire.

Battery 14p. P. & P. £0.25. @INDEPENDENT ADJUSTMENT OF

1 off 3”7 175ft. THE TWO VICE HEADS TO ANY

1 off 4” 300ft. ANGLE WITH POSITIVE LOCKING.
1 off 5” 600ft. @JAWS WILL FIRMLY GRIP, ROUND,
a Single play. £1-25p the three R e i Bl HEMSGOINEE
N ol : TWIN VICE: £5.90 (24p P & P)
eiency:;it?i this ;ncre\hble De-luxe Telephone Ampli- s u RP c RoN I cs 1 ALSO AVAILABLE
Aot boldiag the handset A el oﬁile: aid On SINGLE VICE: £3.37} (20p P & P)
T Iteh, Vol Control. Batte extra,

B &' P 52p. Pl price refunded 1t not savisfied I : EAGRAVE ROAD, COVENTRY ”;"E;‘E“T coLTD.
daye URNSATERORD, EOVENTRY
WEST LONDON DIRECT SUPPLIES (PW.8) LUTON LU3 14D, BEDS. B

169 nxwismemx HIGH STREET, LOKDON, W.8. ’ ' CVS 6BU STD 0203-74363
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Private ear.

When you put on your stereo AKG’s its just
like having your own private programme.

Any time you like and any place.

Don’t worry about the neighbours.

Don’tworry about the TV.

Don’t worry about the children.

Just play your records and relax.You won’t
hear them and they won’t hear you.

AKG’sstart from only £10.00 and are made
with the same meticulous care as our renowned
professional microphones, and of course they’re
guaranteed. _

Find out for yourself how your favourites
sound better with AKG. Pop into any good Radio
or Hi-Fistore or write to us for our free brochure.

AT

Makes good listening better, quietly.

AXG Equipment Litd.182/4 Campden Hill Rd. London W8
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 COMPACT—
EASY TO ASSEMBLE

% LATEST SOLID-STATE ELECTRONICS

% MONOLITHIC POWER AMPLIFIERS

% BRITISH BUILT % FULLY GUARANTEED

% COMPREHENSIVE INSTRUCTIONS

% DIRECT FROM MANUFACTURERS

The Bi-kits “SYSTEM 12 STEREO"” is a kit form modular stereo
amplifier system of modern design, providing an output of 12 watts
peak (6 watts RMS minimum) from two remarkable amplifiers which
have a frequency response from 20 Hz to 50 KHz. Assembled
pre-amplifier and power supply module together with mains
transformer plus two 8” round twin-cone speakers matched to
the system are included in the kit which also contains all the
necessary connecting wire and such items as the silver anodised

front panel and 4 matching control knobs. Inputs for tuner or

tape recorder, ceramic or magnetic cartridges are provided.

Stereo balance better than 2dB, plus separate bass and

treble controls are typical of the “SYSTEM 12 STEREO”
specification.

P&P35p

. Plinths and covers, speaker
. cabinets and decks are easily
available and your finished stereo
. system (built by you) will look ®

like this. St

ORDER NOW !
enclosing M.O./P.O./Cheque value £ ......
to: Bl-KITS, Dept PW, 63a High Street,

Ware, Herts.
A Member of the BI-PAK Group

for fast, easy,
reliable soldering

Contains 5 cores of non-corrosive
flux, instantly cleaning heavily
oxidised surfaces. No extra flux

All fully coded, all from well-known manufacturers

and now available, while stocks last, at better than 5 CORE SOLDER |  required.

bulk-buyer’'s prices!-Cash with order only.

1N4148 Signal Diode 18for 50p SAVBIT ALLOY .| THIN GAUGE
(=1N914) , ALSO REDUCES SOLDER,

' IN5060 1 Amp Rectifier 400V " COPPER BIT WEAR. | ESSENTIAL FOR
(=Al14D) avalanche protected 7 for 50p Ecomically packed for soldering small components
2N2923 NPN Silicon Transistor general electrical | and thin wires. High tin

hfe 90 - 180 (25v) 7 for 50p and electronic content, low
2N2926 NPN Silicon Transistor soldering. 75it. melting point,
(Red) hfe 55-110 8 for 50p Iy 18 gauge on ) 7 60/40alley, 170ft.
2N3391A SiNPN Hi Gain (250--500) - g plastic reel, Y 22| gauge on
low noise transistor 3 for 50p reetaﬁmmeenue aet N g astic ree 9
2N3402 Medium power (driver) DRGSR - B etcﬁm".‘e”_,;
900mw.25v Hfe 75-225 6 for 50p Size 12 oo g retAN Price Op
ceu 21.6 aérgp general purpose - ‘ TP Size 10
5v SCR'in TO5 case 3 for 50p A RA
P ing . L ~ks. NGE OF {NVALUABLE FOR STRIPPING
b PoLr g, EReeor SR Apacke gpaiaier SOLDERS IN HANDY | FLEX, THE NEW AUTOMATIC
Order any quantity, till sold (but we regret packs DISPENSERS. OPENING BIB WIRE STRIPPER
cannot be subdivided). REF. ALLOY SWG g AND CUTTER, easily
. : o) adjustable for all
19A 60/40 18 18p* - 5 standard
Size 5 p diameters. Plastic
(ill- covered handles,
— ustra- Savbit 18 18p* can also be used
—_—— ted) b2 as wire cutter.
5w e Bl Cazamnses
P.0O. or Cheque payabte, *Recommended Price S
Jermyn Industries,

From Electrical and Hardware shops. If unobtainabie, write to:

Vestry Estate,
Sevenoaks, Kent.
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LATEST SHIPMENT (/(/6’74@/1/50’

RUSSIAN
WORLD
BEATER.

*COMPARE
ITS PERFORMANCE with

£34 RADIOS!

NOTJUSTARADIO-BUT
TECHNOLOGICAL MAGIC!

ECEPTION
THOUSANDS OF TRANSMISSIONS,
AND STATIONS THE WORLD OVER!

What everyunu's heen waiting ior—THF, LATEST MODEL SUPERSEDING ALL PRE-

VIOUS MODELS—THE FANTASTIC BRAND NEW RUSSIAN “MERIDIAN” 6-WAVE- -
BAND PORTABLE RADIO DESIGNED FOR WORLD-WIDE RECEPTION. So advanced '
. It’s far better than

it will probably make your present radio seem like a '‘crystal sev'”,
any 6-wave radio even they have produced! We're almost giving them away at £9-97
—a mere fraction of even today’s Russian miracle pricel We challenge you to compare
perinrniance and value with that of £34 radios. *You can’t lose. Instant refund it you
are not astounded! Purer and sweeter tone than ever! Much wider band spread than
hitherto for “‘pin-point” station selection! Ouce again the Russians have proved their
fantastic ability In the field of electronics—briliastly reflecting their advanced micro-
cireuitry techniques in the fleld of space communications. Yes, 8 separate wavebands,
including Stzndard Long, Medium and Short Waves to cover tha world. Unique side control
waveband—selection unit gives incredible ease of staticn tuningi Thoumsands of different
transmissions and stations at your fingertips and messages from all over the world !
Superb, sweet tone—controllest from a whisper to a roar that will All a hall. Genuine
push-pull output! Separate ON/OFF volume and Treble/Bass tone controls Take it
anywhere—runs economically on standard batteries. Internal ferrite rod aerial plus
built-in telescopic aerial extending to full 234" length. Ii’s also a Iabolous CAR RADIO,
any speed, requires no additional aerial. UNIQUE ! Elegant Black, White and Chrome
finish case. 81ZE 104" x 87 x 3}” overall approx. Made to give years of perfect service.
With WRITTEN GUARANTEE, manual with simple instructions and circuit diagram.
ONLY £9-87, POST ETC. 43p. Standard battervies 25p extra. Can also be used through exten-
sion amplifier, tape recorder or public address. Refund if not delighted. Send today or eall.

*WHY PAY £40 0r MORE?

THE VERY LATEST! SENSATIONAL!
sorrasie HIGH FIDELITY

PORTABLE
Special Transmissions & Radio Receiver
VHF WITH SPECIAL |35

% AIRCRAFT
AFC WAVEBAND

1512013513013 13 MRz

45 AIR108 12
7 T 8891 90 100 104 (06 108 MHZ
ﬁ AW 550 a% B 74 7o 1 "

Al Salic Strte

BUT WAIT!
SUPER DE LUXE

AC/DC MAINS
and BATTERY mode!
with Built-in MAINS

BATTERY BOOSTER
ONLY £1EXTRA IF REQUIRED

PICKS UP AIRCRAFT TRANSMISSIONS (control
ALSO GETS TAXIS, AMBULANCES, LOCAL RADIO STATIONS,
CONTINENTAL STATIONS, ALL BBC, VHF, AND MANY MORE,
including fascinating public service transmnssnons. A miracle of advanced
technology. An instrument that will bring a new dimension to your world of
sound! Frequency range: MW540-1600 KHz, FM 88-108 MHZ. Air 108-136 MHz.
Intermediate Frequency: MW 455 KHz, FM 107 MHz, Air 10-7 MHz. 18 SEMI
CONDUCTORS, Transistors |, Diodes 6 +Therm|ster' Automatic fre-
quency, control ‘locks-in’ ellmlnatmg drift. Pinpoint selection. Built-in adjust-
able B-section Telescopic Aerial over 30" approx. Lowest price ever ! Tre-
mendously strong leather-grained finish case with carry handle 104" x 64°
x 4" overall approx. Written guarantee. ONLY £8-99, post 38p. Also Super
De-Luxe model ONLY £9-99, post.38p (incorporating VHF, AM, FM & AFC
SPECIAL AIRCRAFT WAVEBAND) Runs off mains—AC 230-250v OR off
standard batteries. It’s got a built-in bartery booster, too! Just plug into
mains whenever you wish! *Compare them with sets costing £40 or more!
Refund guarantee. BONUS TO EVERY PURCHASER OF EITHER
MODEL : Shoutlder strap, earphone for personal listening and dry batteries
all for 31p ex. if req. NOTE.—The Ministry of Post & Telecommunications
inted out that a Licence (not generally available to the public) is
ed for the reception of transmissions by Fire Brigade, Aircraft,
etc.

etc.),

to_ aircraft,

FANTASTIC (even by our standards!) Brand new—the latest sensation
in the world of sound! First class makers! Not only a fabulous VHF AM/FM
. Radio AND Cassette Tape Recorder and Player combined, but it also
runs off standard battéries or mains (simply plug in 220/240V a.c. line cord).
Now you can record and play back anything, anywhere ! You can even
tape direct from the Radio as you listen ! RECOMMENDED RETAIL
PRICE GENUINELY £44 YET WE OFFER AT ALMOST HALF PRICE !
Just look at these wonuerful features:—*Press-button Keyboard Control
panel ! *New '‘pop-up” Cassette ejection system! **MAGIC EYE" Visual
Battery check/recording level indicator or built-in automatic leveller!
*Separate ON/OFF, and HI-LO volume controls! Heavy duty built-in
speaker! *Earphone (for personal listening or “monitoring*) and extension
speaker sockets! *Remote control microphone! *Built<in swivel
telescopic extension aerial (24in approx)! Magnificently made case, size
113inxX 94in X 3lin overall approx., with carry handle (DESIGNS VARY
SLIGHTLY). Takes standard 30, 60, 90 or 120 minute Philips Cassette Tapes
obtainable everywhere. But wait, the amazing built-in full circuit VHF
AM/FM Radio gives you superb clarity of tone and incredible station selection—
Unique rotating Station Selector Dial—get all local city and regional stations in
every part of the country plus BBC National VHF. Picks up dozens of foreign
stations. Also fabulous in your car! You could pay ££££'s more for a Car
Radio or Car Casette Player ALONE! ONLY £23:75, carr. etc. 35p.
Complete with simple instructions, remote control microphone with
on/off switch and microphone stand. WITH WRITTEN GUARANTEE.
BONUS OFFER—Standard Batteries and Cassette Tape 25p extra.
Refund guaranteed. Order by post to Uxbridge Road, or call ot rither store.

| LONDON WI28A&. (Thurs. |, Fri. 7). Also at 37/39 HIGH HOLBORN

CASSETTE
TAPERECORDER
& PLAYER

WITH REMOTE
CONTROL MICROPHONE

Dept. PW/17, 164 UXBRIDGE ROAD (facing Shepherds Bush Green),

(opposite Chancery Lane), LONDON W.C.l. (Thurs. 7 p.m.).
BOTH STORES OPEN FROM MONDAY TO SATURDAY 9 a.m.—6 p.m.
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Rec. Retail

STEREO AMPLIFIERS Price
ALBA UA 700 .....coooivininanann 34-50
ALPHA 212 By Highgate ........ 36:75

AMSTRAD Stereo 8000 Mk 2 27-95 o
.C. 4295 o
5900 .
2600 o
32:00 19
64:00 a
60-00 -95
GOODMANS Max 54-00 o
LEAK Delta 30 (cased) 65-00 o
LEAK Deolta 70 (cased) 79-50 .
METROSOUND ST20E 39-50 5
METROSOUND ST60 ...... 70-00 o
MICROSOUND Duplex 15 32:00 23-95
MICROSOUND Duplex 25 52:00 g
PHILIPS RH 591 .......... 79-00 9
PHILIPS RH 590 5200 b
PHILIPS RH 580 29°00 19-95
PIONEER SASODA 63-62 38'95
PIONEER SA600. 8375  59-95
PIONEER SA700 07-97 66-95
PIONEER SA800 10921 7595
PIONEER SA900 133-83 93-95
PIONEER SA1000 . 13756 9595
PIONEER Reverberation 202W 46-35 30°95
RANK Rotel 21 . .
RANK Rotel 310 . .
RANK Rotel 810 a .
ROGERS Ravensbo <50 o
ROGERS Ravensbourne (ca: 400 .
ROGERS Ravensbrook Mk. Il 47-50 34-50
ROGERS Ravensbrook (cased) MKl 52-50 38-50
SINCLAIR2000 ......00c0vueinaass 35-00 23-50
SINCLAIR Prolect 60/2 x Z30/PZ5 23:90 15-95
SINCLAIR PROJECT 60/2 x Z50/

PZB/trans. ........ccevviriianases 4-86 2325
SINCLAIR PROJECT 605 . 29:95  21-85
SINCLAIR AFU .......... .. 595 445
SINCLAIR Neoteric i 61-95 42-95
SINCLAIR 3000 ...... .. 4500 30-
TELETON SAQ 206 .. 3250 18-25
TELETON 307 .. o.enauiiinnnannas 30-00 1995

VOLTEX 100w. Stereo Dlscotheque‘

8 elecironically mixed I nputs.. 185-00 139:00
WHARFEDALE Linton Ampllﬂer 60-00 42-50
All take both ceramic ‘and magnetic cartridges.

TUNERS

*ARMSTRONG 523 AM/FM 54-22  4i-50
*ARMSTRONG 524 FM 42-17  32'50
RMSTRONG M8 Decode 9-50 7-5
*DULCI FMT g0 25:10 17-95
DULCI FMT.75 Stereo 33-79 24-95
GOODMANS Stereomax 80-07 4795

LEAK Ita FM ........ 75-00 58
LEAK Delta AM/FM 89:50 6895
PHILIPS RH 630 45-30 34-95
PHILIPS RH 691 ........ 85-80 69-95
IONEER TX500 AM/FM 66-09 53-95
Pl TX800 AM/FM 147-15 116-00
RANKROTEL 320 ........... .00, 54-9 39-95
ROGERS Ravensbourne chassis .. 59:63 45-50
ROGERS Ravensbourne Inteak case 64-45 48-95
ROGERS Ravensbrook.chassls .... 43:37 34'95
ROGERS Ravensbrook (cased) . 49:39 38-95
SINCLAIR 2000 . 4500 34-95
SINCL. 00 34-95

AIR 45.
SINCLAIR Proyect 60 tuner (stereo) 25-00 19-25
TELETON {10 oooMbaguonoongag 43- 30-
All abova Tuners are complete with MPX
Stereo Decoder except where starred.

TUNER/AMPLIFIERS

221-85 17350
137-34 2

-

526 105-
GOODMANS Module 80, 35w. RMS 91-50 g
GOODMANS Module 80 Compact 165-00 129-00
GOODMANS Module 110 FM/MW/
100W RMS

4 82-95
ROGERS Ravensbrook Chassis .. 99:39 81-95
ROGERS Ravensbrook (cased) .. 108:43 87-95

L RX150 69-90

50 .79 0
TELETON TFSSO LA MWILWIFM 86-64 61-95
TELETON CRS5! 12 61:
WHARFEDALE 100-1 cooovananns . 139-00 82-95

Rec. Retail Comet
Price  Price
All the above Tuners and Tuner/Amplifiers take
both ceramic and magnetlc cartridges except Teleton
F2000 which takes ceramic only. All inciude MPX
Stereo Decoder with the excephon of Armstrong
where decoder is extra as listed
CARTRIDGES

AUDIO TECHNICA LT66 6-47 450
GOLDRING G850 ... 6-27 3-95
GOLDRING G800 12:55 <5-95
GOLDRING G800E . 18:16  10-45
GOLDRING G800 Super E. . 2510 19-95
*GOLDRING CS90 Stereo . . 5-02 4:25
*GOLDRING CSO1E....... . 7-53 6:35
EMPIRE 1000ZE/X ... » 60-34 46-95
EMPIRE 999VE/X . 4300 95
EMPIRE 999TE/X 25-69 19-95
EMPIRE 999SE/X. 20-31  15-95
EMPIRE 999E/X . 15-89 12:30
EMPIRE 999/X ... 1255 885
EMPIRE 909E/X . 1237 960
EMPIRE 909/X ... 928 7-25
EMPIRE 90EE/X ..............0000 956 7-50
ORBIT Magnetic NM 22 ..., Special Price 2-90
ORTOFON SL15E .........00vuens 28-62 22-95
ORTOFON 2 X 15K Transformer .. 7-00  4-95
ORTOFON MISE ... . 2908 ,23-50
SHURE M3DM 716 4-49
SHURE M31E 11-63 8-69
SHURE M32E 10-73 8-00
SHURE Ma32-3 984 7-80
SHURE M44-5 10-73 7-25
SHURE Md4-7 9-84 670
SHURE M-44C 9-84 870
SHURE M44E . 11-63 71-95
SHURE MS5E ... 12-52 8-95
SHURE M756G ... 16-99 11-95
SHURE M756 ... 16-10 10-95
SHURE M75EJ 18-78 12-95
SHURE MT75E . 20~57 13-50
SHURE V15-11 21

39-35
Starred cartridges above are ceramic. All others are
magnetic,

PICKUP ARMS

GOLDRING Lenco 75 . 9:50
GOLDRING Lenco LéS . 6-50
SME 3009 with S2 Shell . 24°95
SME 3012 with S2 Shell 28-45
TURNTABLES

The foliowing Tt bles are | with

base, plinth, perspex cover and cartridge.
Fully wired and ready for use. All at speciai

GARRARD SP25 Mk 1l wnﬂl Goldring G. 300
al Price £18-90
GARRARD $P25 Mk 111 wlth Shure M.44/7
eclai Price £20-35
GARRARD SP25 Mk IIl wnth Shure M. 55E
Speclal Price £22-9
GARRARD AP76 with Goldring G800
. p-cinl Price £29-90
GARRARD AP76 with S s hure M55E
Special Price £33-95
GARRARD AP76 with Shure MT5EJ
Special Price £35°95
GARRARD 2025 with Sonotone 9TAHC
eclll Price £13-90
GOLDRING 705/P \mth Ga
cial Price £10:95
GOLDRING GL75 wﬂh G380l
Speclal Price £40-95
THORENS 150 AB complete in TX11 cover
Shure MSSE cartridge
Special Price £49-95,

GARRARD SP25 Mk (| RPN 15-85  9-95
GARRA Si65 B ..... ve. 20-48  13-45
GARRARD SL95 B ... 49-23  32-95
GARRARD 401 ..... . 3926 27°45
GARRARD SL72 - B 31°83 23-85

after-sales service
THROUGHOUT THE U.K.

Pictured, Service Dept.
at Clough Rd., Hull
also at Leeds,
Stockton, Goole,
Wakefield, Doncaster,
Bridlington, Birmingham
Edinburgh, Lelcester
dal

- Rec. Relail Comet
Price  Price

GARRARD Zero 100 56-25 42-95
GARRARD Zero 100S 51-75 41-95
GARRARD WB4 base

Zero 100 & Zero 1005 .. 6-40 495

SP25, SL55, SL65 B
RD 408 .

GARRA 10-9!
ARRARD AP76 . 27-85 18-85
OLDRING GL69 ME.Ii . 27-60 18-85

GOLDRING GL QP Mk i 36-21 26-95

GOLDRING 40-15  28-95

GOLDRING GL75P 4876 3595

GOLDRING Covers fér 69Pand 2P 448 3.5
Cover tor 75P Deluxe 5
GOLDRING Css—phnth and cover

for Go9 ....... 11-0s 97§
OLD ING G9 26-89 19-90
OLDRING G101P 28-68 22-95
OLDRING GL72 Chansw 28-68 22-95
OLDRING GL72P 37-29 29-95
OLDRING GLSS ... 62-74 47-95
OLDRING GL85P’ 72°78  55-95
OODMANS 3025 37-74  19-95
LEAK Dalta ... 69:50 5965
McDONALD Mi 15:20 10-70
McDONALD 610. 19:28 1459
McDONALD HT 21-22 1545
McDONALD HT70i 30-68 25

Base and Cover for MP 60 and’

GO rr e e e e T Special Price 4:25
PHILIPS 202 Electronic .......... 6:50 52-95
PHILIPSSOStranscnptlon unltcom-

lete with base and cover ...... 37-60 28-95
PIONEER PL12A wlth base& cover 48 34 36:25
HORENS TX25 852 §-60
THORENS TD125 ..... . 765:03 5945
THORENS TD125AB 115-57 93-9%
THORENS TD 150 Mk. 3467 28-73
ORENS 150A Mk. I 44-40 34-2!
THORENS TD150AB Mk. il 48:05 38-95
THORENS TX11 Cover 4:26 3-75

WHARFEDALE Linton with base
and cover and Shure M447 cartridge 35-00 27-95

SPEAKERS

ARENA HT 227 (pair) 42-00 2695
AKAI SW 1 5848 3905
Baw Model T 159°50 111-95
B&WDMS3... 63:00 47-
B. and W DM1 76-94 6095
CELESTION Ditton 120 (p. 5770 43
CELESTION Ditton 15 . 38-47 27-25
CELESTION Ditton 25 . 65:00 44-50

CELESTION Ditton 44 ... o
GOODMANS Minister (per palr) ..
GOODMANS Havant (per pair) .
GOODMANS Maglster .....
GOODMANS Double Maxim
GOODMANS Mezzo 3
GOODMANS M
GOODMANS Dimension 8
GOODMANS DIN 20NT kit
KELETRON KN400 2-speaker Sys-
tem (Pair) ......ccoiiiiariarian.
KNB0O 3-speaker System {pair)
KNBQO 3-speaker Syste
KN1100 4-speaker S ystem
KN1600 3-speaker System
KN2100 3-speaker System
LEAK 150 (per pair)
LEAK 250 {per pair)
LEAK 600 .........
METROSOUND HFS
PHILIPS RH 411 (palr)
PHILIPS RH 481 (pain).....
PHILIPS RH 482 (per pair) .
PHILIPS 496.............
SINCLAIR Q18 .
STE-MA 400...........
TANDBERG TAN 7
TANDBERG Tan 11 (per pair) ....
TANDBERG Tan 12 teak (pair) ....

%35?@8?3?8%&588853? RELRBRESY
8882823IBBRIILBBE8ES ¥R3382888
E
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OVER 1000 ITEMS
LWAYS IN STOCK

ALL FULLY GUARANTEED —
WITH AFTER-SALES SERVICE

All items offered are brand new, latest models in manutacturers’ sealed cartons

Rec. Retail

COMPLETE HI-FI
SYSTEMS

Completely wired mounted

and ready for use

Rec. Retall Comet

Price  Price
GOODMANS  AUDIO SUITE,
Goodmans Maxamp stereo ampll-
fier._Goodmans stereomax AM/
f_M Iuner with decoder. Pair of

p S,
Garrard AP78 turntable In base,
complete with cover and Gold-
ring G800 Cartridge. Beautifully
finished in walnut ............

THORENS TD 150AB Mk. 1l with
TX11 dust cover, SHURE MS55E
Cartridge, LEAK Delta 70 Ampli-

er, 2 Wharfedaie Dovedale 3
Speakers . .......iiiiiiiiinns

TELETON STP 801 Stereo 8 track
tape Audio system complete with
speakers ...........ciieiniinaen

GARRARD AP76 with base and
cover with Shure MS5E cartridge
Arena 2600 AM/FM andSW Tuner/
Amp and 2 Goodmans Mezzo I11
Speakers .................

GOLDRING GL75 complete with
base and cover, G800 Cartridge,
Wharfedale 100-1  Tuner/Amp
and 2 Wharfedale Dovedate Il
speakers

GOODMANS Module 80 Tuner/
Amplifier, Garrard AP76 Turn-
table with Goidring G800 Cart-
ridge and 2 Goodmans Mi
Speakers ..........ciiiiiiionn

GOLDRING 705P Turntable fully
wired, complete with Goldring
850 Cartridge, Amstrad stereo
8000 amplifier and 2 Metrosound
103 speakers. .........oc00unn

METROSOUND 448 8-track stereo
play-back unit complete with
2 HFS 103 Speakers ............

257-13 165-95

3 17595

47-00

229-43 14800

204-79 189-00

189-95 132-95

8100 4998

83-56 70-95

LINTON System with Wharfedale
Linton Amplifier, Linton Turntable
with Shure M47 Cartridge and pair
of Linton Mk il Speakers...... apoood

14490 107-95

ALBA UA 700 Amplifier Garrard
SP25 with G800 cartridge inciud-
ing base, plinth and cover and
pair of Arena speakers ... d

110-85 6795

AMSTRAD 8000 Mk. H Ampiifier,
Garrard SP25 with G800 cartridge

Complete Price List FREE on requestl

9-0 A-M. until—

5-30 P.M. MON.
1-0 P. =. TUES. (Dept. P.W.) Reservoir Rd., Clough Rd., Hull HUS 7QD Tel, 407906

(Dept. P.W.) 78 Armley Rd-, Leeds LSI2 ZEF Tel. 40551 (10 lmes)

Rec. Retail Comet Comet
Price  Price Price  Price
TANDBERG Tan 25 teak (palr) 68-00 58:95 AKA| CRBO 8-track stereo recorder 99:95 69-95
TANDBERG Tan 5 tea 65:00 49-95 X200 o 3-00
VOLTEX (Teak) p veecererrerre 20050 14:95 o o
WHARFEDALE Speakers A SD . .
Denton Mark Il (per pair}.... 39-90 29-95 AKAl GXC 40D Casseue Tape Deck 87:50 6795
Linton Mark Il {per pair) 49-00 37-95 AKA| GXC 40 Cassette recorder 105.00 79-95
Melton Mark I 35-00 24:45 BUSH Discassette DC70 ........ 21-19 16:95
Doveda.e 3 Mark II (new model) 45:00 30-50 BUSH TP60 Cassette taperecorder 28-38 23-95
Rosedale 65:00 44-95 BUSH T.P. 66 Batt./Malns Cassette
Triton (pair} 72-16  37-95 Recorder .......coiviiiiininan 28:95 22-7%
Unit 3 Speaker Kit 12-53 9:45 BUSH TP70 Cassette, battery/mains
Unit 4 Speaker Kit 18-00 2-25 e recorder ....... cirree. 2891 28-S0
Unit 5 Speaker Kit .......... veee  26°00  17°95 FERGUSON 3245 Twin (rack « 3670 2695
FERGUSON 3246 4-track .. 42:55 31-95
CHASSIS SPEAKERS FERGUSON 3247 4-track . 47-95 35-95
GOODMANS Twin-axiette 8 .... 8-84 695 FERGUSON 3248 4-track . §3-75 40-9§
GOODMANS Axiom 201.... . 14:45 10-95 FERGUSON 3252 4-track Joo-52  79-95
GOODMANS Axiom 401 . 17-86 1225 FERGUSON 3253 ..... 4355 33-50
GOODMANS Twin Axiom 10 9.86 125 FERGUSON 3258 4-track. 72:40 5595
5:35 3:95 FERROGRAPH 7022 iracktape deck 220-22 175-00
5-83 4-50 FERROGRAPH 704/W 4 track tape
12-37 9:25 deck ............. 9 a
20:00 14-75 FERROGRAPH 722 s o o
34-00 24-50 FERROGRAPH 3 o
4-50 3-20 GRUNDIG C200 De Luxe Cassette’ 3845 28-98
8-60 525 GRUNDIG TK 121 twin track ...... 57-90 40:95
6-50  4-95 GRUNDIG TK 141 4-track ..... .. 63:-90 46-95
12-95 $-95 GRUNDIG TK 146 4-frack Auto .. 6890 51-50
3-55 2-50 GRUNDIG TK 147 4-track Auto .. 9575 73:95
GRUNDIG C410 Cassette recorder 43-70 33-95
975 T8 PHILIPS 2202 cassette ........... 26-90 18-95
PHILIPS 2204 cassette, battery/mamn 3230 -50
7-40 4-95 . PHILIPS R.R. 302 MW/UHF Radio
Cassette Recorder........... . 49:95  37-50
2-65 1-85 PHILIPS 3302 cassette . 23-05 6-95
4-82 3:45 PHILIPS 4307 4-track ... 5 §0-00 -95
8-19 670 PHILIPS 4308 De luxe 4-track...... 58-40 42-50
11-20  16-50 PHILIPS 4404 2-track stereo recorder 91-70  67-95
WHARFEDALE WMT1 Matching PHILIPS 44074-track stereo recorder 111-50 83-95
Transformer ........... P d 0-84 0-70 PHILIPS 4500 4-track stereo tape
PHILIPS 4dds d-iiack storeo, 150 102,95
8 4-track stereo ...... P -95
ALEA UAges o oo, ??.'.“ P sww | PHILIPS S Canliie Surio
AMSTRAD Stereo 1000 .......... 48-00 34-95 [ _ftapedeck ~..................... 52:05 45-95
DANSETTE Concert Stereo 3374 29-05 PHILIPS 2400 stereo cassette less 8 &0
3522‘; B T e ous 21.32 PYE 9109 cassette . 2095 1895
DECCA Sound 1204 89-44 72-9% PYE 9116 Stereo cassette 68:00 5295
DECCA Compact 3 119-56 103-95 TANDBdERkG 1841 4-track slereo G8T00 _43Te5
B A T R TANDBERG 3021X twin frack stereo 107-00 82-95
ELIZABETHAN LZ161 .. . 5995 42-95 TANDBERG 3041X 4-track stereo.. 107-00 82-85
FERGUSON 3450 with radio . 7240 61-95 TANDBERG 4021X twin track stereo 174-00 139-00
FERGUSON 3451 with radio . . 99-50 79-95 TANDBERG 4041X 4-track stereo.. 174-00 139-00
FIDELITY UA2 Music Master .... 44-50 3495 TANDBERG 6041X 4-track stereo.. 188-00 149-00
FIDELITY UA1 Music Master with TANDBERG 6021X twin frack stereo  188-00 149-00
P T 107-00 81-95 TELETON TC110 cassette battery/ o 7o t8705
GOODMANS Moduls 80 Compact  J| MAINS . i 26- !
System FM/35W. R.M.S. (Iess LIS) 165 oo 129-00 WHARFEDALE' Dolby ‘DEd cas-
H.M.V. 2404/5/6 with radio 153.00 sette stereo tape deck .......... 11000 89:85
HMV 2452 . ........... . 65'65 51-95
ul\‘l\vgasﬂlznh stereo radio . 1%-20 12]];2
RCONI4452 ...... . A .
PHILCO Ford M1500 . 9993 68-S0 BASES AND COVERS
PHILIPS 808 . 9605 75-95 GARRARD WB1 Base .... 3-M 3-25
PHILIPS 580/481[105 . 7100 55-95 GARRARD WB4 Base .. 5-49 4-75
PHILIPS GF 823 .. . 47-80 35-95 GARRARD SPC1 Cover 3:60 295
. 6710 50-95 GARRARD SPC4 Cover .. 4-27 75
. 6710 51-95 Special offerof Base and Coverto fit
. 86-40 £5-95 GARRARD SP25, SL55, SL65B and 3500
PYE Black Box Unit Stereo 1022 93-45 69-95 Special Price 3-95
RIGANDA Party Time....... eene 2750 21-95 GARRARD WB4 base Mk 11Z to fit
STEEPLETONE Stereo gystem .... 4175 33-95 6 4-95
TELETON STP 8-t Stereo GOLDRING Plinth 75 .. 5 860 7-00
System ... cerrecaens 54:75 41-00 GOLDRING Plinth 69 . 860 700
ULTRA 6026 .. .. 37-10 3085 GOCLDRlz'IG Covers for 69P and 72P 4:48 g;s
.............. 5-02 -95
TAPE RECORDERS AND TAPE DECKS THORENS TX25 (for TD125AB) 8-52 6-95
AKAI 1720L 4-track Stereo ..... . 8373 5995 THORENS TX11 ox: 4-26 3-75
AKAI 4000D 4-track stereo deck .. 89-95 61-95 Base and Cover for TD 125 . 1504 12:45
AKAI CR80D 8-track stereo tape SME Plinth System 2 . 41-36 3380
deck 79-95 55-95 MOTORBOARDS only . o 5-22 328

COMET HIGH FIDELITY
DISCOUNT WAREHOUSES

and 407877

(Dept. P.W.) Teesway, Portrack Lane, North Teessid
TS18 2RH Tel. 66132 and 65215

(Dept. P.W.) Heeley Road, Selly Oak, Birmingham Tel. 021-472 181

§-30 P.M. SAT.

Customers are

e ing | (Devt. P-W.) 7, Newhaven Road, Edinbursh EH6 50X Tel. 554 8501

facilities (Dept. P.W.) Syston Street, Lelcester Tel. 52236

(Dept. P.W.) go;-ngr oIGWeIl th’ Lane and Queensway, Rochdale
el

Comet guarantees that all prices quoted are genuine. All items offered available at these prices
at the time this issue closed for press, Add 75p for postage, packing and insurance on all orders
(Cartridges 20p) or if Schricor delivery required add £1.75 only. Make cheques, Money
Orders payable to “COMET"

| Estate, Teessid

{Dept. P.W.) Tivoli Shopping Centre, 1570-1572 Coventry Road, Yardley, Birmingham
Tel. 021-706 0684

Free
Technical
Advisory

Service. If
in doubt,
ask us!

including base, plinth and cover and
pair of Voltex speakers ........... Z

PHILIPS 308 Transcription Turn-
table, complete with plinth, base
and cover and fitted with Empire
909E/X cartridge, Rank Rotel 310
Amplifier and pair of Wharfedale
Triton Speakers.......ccovveveer

82-45 49-95

169-63 10695

All in-stock items delivered by

SECURICOR
WITHIN 72 HOURS
(Add £1-75 only for Securicor delivery)
ALL GOODS FULLY INSURED AGAINST

LOSS OR DAMAGE WHILST IN TRANSIT
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exceptional value

% Individual Bass and Trebie Controls.

TECHNICAL DETAILS % Frequency Response =+ 1% dB
Bass Control & 12 dB at 40 Hz. 20 Hz to 65 KHz.
Treble Control + 12 dB at 14 KHz. % Outputs for Speaker impedances
‘Sensitivities Mag. P.U. 35 m.v. between 3 and 15 ohms.

Bl 35 ST ST | & Stereo/Mono Switch.
Amp. 100 m.v. into 100K. Radio % Input Selector Switch.

L‘::i;t:ﬁ? 5:‘:‘;_ Into 400K ohm, | 4 Solid State Circuitry. )
Hum and MNoise—75 dB min. % Attractive .silver finished metal facia
6 WATTS 1 vol.—65 dB max. vol. and matching control knobs.

Total Harmonic

0-200-230-250v. 50 Hz
A.C. mains operation. Recommended Retail Price Distortion 0-19; at Twatt

A i hms.
Inputs for magnetic or QP
3 o Output (per channel)
Ceramic Pickup, Tape or i z ! .so 645 watts 1.H.E.6.
Radio Tuner.

A modestly priced solid state unit.
The Silver Facia with black lettering enhanced by TECHNICAL DETAILS
matching control knobs, provides a high standard
of appearance.

Suitable for crystal or ceramic Gram. Pick-up

* %

Frequency Range 20 Hz to
20 KHz

q PO Output (per channel) 5 watts
cartridges, and Radio input. |:g:/| (per

*

% A wide range of tone variallt.io’n is plrov‘i‘ded E[)y ;the Bass Control & 12 dB at 60 Hz.
separate Bass'and Trel?le_llft and ‘cut’ con rots. e iy Recgmmended Retall Price

% A selector switch permits instantaneous selection | 14 yp,.

*

of Gram. or Radio. £I7.50 0-200-250v, 50 Hz A.C.
Speaker impedances between 3 and 15 ohms are pRINTED CIRCUIT CONSTRUCTION mains operation

suitable. EMPLOYING 10 TRANSISTORS
Wholesale and Retail enquiries to the Manufacturers ALL LINAR AMPLIFIERS GUARANTEED FOR 12 MONTHS

Newest, neatest
system ever de

L-O-C-K-I-N

0!

-N-F-E-R
S

2 preae®inl | PLASTIC STORAGE DRAWERS
/}. \(D(o :Prtnponer;’tscgt re- i / /// ~
(S} diodes, transis.

>
/eSS ent‘(\o tors, ete. Rigid

plastic units, in-
terlock together
in vertical and
horizontal _com-
binations. Trans-
parent plastic
drawers have label
stots | removable

space dividers, Build up
any size cabinet for wall, bench or table top.
SIN

GLE UNITS (5"x24*x 2}") £1.35 Dozen 1)
; . DOUBLE UNITS £2.25 Dozen 5 SIZES
The pocket size dimensions and versatility, of TREBLE (3D) £2.35 for 8 ALLINTERLOCK
the MINI MOLE Wrench, makes it ‘just the job’ DOUBLE TREBLE 2 draws in one outer case (§D2) £3-65

for8 extra large size (§D1) £3.30 for 8,

PLUS QUANTITY DISCOUNTS! Order £5and over Deduct 5% in the £. Order
£10and over Deduct 74% in the £. Order £20 and over Deduct 10% in the £.
The steel jaws lock-on with a positive grip, and Pack./Pgst./Carr.: Add 35p toall orders under £5. Orders over £5 P/P/C free,

a flick of the lever releases their grip instantly. Iya””i é?!g’.xDPa//“A)YIz:O%%%%EI\\;vV?I%D ‘
LIMITED 4 b

for intricate difficuit-to-get-at components
situated in awkward corners.

Available from Hardware and Mofor Accessory
0ps.

INDIVIDUAL POCKET DOSIMETERS LATEST GOVERNMENT RELEASE. Type 2A
and 3, 11,000 available individually wrapped in boxes of 50. Also 300 charging units No. 1
for the above Dosimeters individually boxed, both are absolutely Brand New, supplied
one box of 50 Dosimeters with one charger £14. Post/Packing £1, 25 and one charger £9.
Post/Packing £1. Single 50p, Post/Packing 10p. Chargers £2-50p Post/Packing 25p.
Probable Cost of one Dosimeter £10. Larger quantities by quotation. TRANS-RECEIVERS
due to Warehouse clearance, old atock, we have for disposal few only Trans-Receivers
(approx 40) No. 62 MK2. Made by Pye for the Navy and Army. Using a total of 11 Valves,
1 RF and 2 1.F. stages, A.V.C., BFO, covering 1-5 mc/s to 10 me/s (approx 200 to 30
metres) in two switched Bands. Can be used on RT or CW M.O. or Crystal. A very good
Internal ATU made of a rotating Bilver wire coil. Tuneable over the complete range,
suitable for Aerials 4t to 100ff, Internal P.U. for 12 volt DC. A meter is fitted for checking
voltages A.V.C. etc. Housed in a Metal Waterproof Case approx size 187 x 104" x 124",
Supplied in very good condition with Headphones & Mike, two gpare Valves, circuit boxed.
Few only at £12:50p. Carr. £1. Air Tested £1 extra. Also 20 only V.H.F, TX—RX B44
MK3 made by Murphy Radio for the Army, using 12 valves (BG7 Banes) covering 60-95
me/s in three preset ch ls. Crystal Tuning C is simply tuned to one
of three adjustable preset positions, RX & TX awitched independent. Internal large
Bpeaker and Power Unit for 12 volts DC. Panel Test Meter, Housed in an Alloy Waterproof
case size 144" x 124" x 7" approx. Supplied in new or as new condition with all six Crystals
£8-50p, Carr. £1-50p or slightly used no Crystals £6, Carr. £1:50p. CRYSTAL CALIBRATOR
Onl 80 p No, 10. Range 500 Kc/s to 10 mefs, np to 30 me/s on Harmonies. Size 7° x 73" x 47, Power

y 1 300 volts HT, 12 volts LT. The Calibratdr can plug into a Power Bocket on the 62 Trans-
Recsiver which it was. normally used with. Supplied in Good used condition with circuit
£8-75p, Post 50p or Brand New in Carton with operating Manual & Circuit Connectors
to set; £5-76p, Post 50p.

M. MOLE & SON LimiTED, NEwPORT, MoN. NPT 5x2. | JOHNS RADIOQ  D:pt, P 124 Bradiord Road,
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FANTASTIC
WHARFEDALE

SPEAKER BARGAINS
DENTON 2
SAVE £8.40

Sold in matched pairs for a
perfectly balanced stereo
system. Each Denton con-
tains an 8in.-bass unit with
3in. pressure unit, coupled
by a Wharfedale crossover
network. Rated input
I8 v.atts maximum. Fre-
quency response: 65-17,000
Hz. Impedance: 4/8 ohms.
Cabinet 93in. x 14in. x 8%in.

All speakers available in Teak or Walnut

= a ’
Lisc price LASKY?S £ 31 g 50 = a
£39-90 PRICE Per Pair £2.00
List Lasky’'s C List Lasky's C
Price  Price &P Price Price &P
LINTON 2 Pair £49 ‘90 £39-95 £2 ROSEDALE ea. £65:00 £50-00 £1
TRITON3 Pair £65-00 £5350 £2 UNIT 3 each £12-50 £9-70 50p

MELTON 2 each £35-00 £25-50 £1 UNIT 4 each £18-00 £12-50 50p
DOVEDALE 3 ea. £45-00 £33-00 £I UNIT 5 each £26-00 £18-50 50p

BSR McDONALD MP60O

ngh precision low-mass counterbalanced
pick-up arm, heavy balanced turntable,
simple to operate eontrols, ws::nus cueing
device, slide in cartridge carrier, 4 pole

motor,
LASKY'S PRICE £10'95 c &P sop
BSR McDONALD
UNITS & PACKAGES
A. Chassis only. B, Complete with Lasky’s plinth
and cover, . Complete with Lasky's plinth,
cover and AD76K cartridge. D. Comp. wired on
BSR linth with cover. E. As D plus AD76K car:r:dg
oBEL A B

10-95

15-90

14-50

12-10

975

MP.60 TPD2 Styrene base

GARRARD UNITS AND

PACKAGES
GARRARD SL 55B

lz?qur’s(p;g; autochanger

SKY’ caP
price. E1028 %
Now available ZERO 100S

£43.50, C & P £1-50
Carrard 2025TC with KS40A
Garrard SP25 Mk. il £11-50 paslsteiaiglees

GARRARD PACKAGE

Garrard AP76 with Micro M2100/e cart. and Lasky’s plinth and cover £31 50
Garrard AP76 with Shure M44E cart. and Lasky's plinth and cover  £33.7!
Garrard SP25 Mk. 111, AD755K cart, and Laskg s plm:h alnd cover.. £1

LASKY’S NEW I.OW NOISE
CASSETTES FROM THE USA

Tyga Singles 5 10 '5
C-60 3ip £1-45 £2-82 415
C-90 48p £2-26 £4-39 £6-48
C-120 66p £3-11 £6-07 £8-94

Carriage and packing : each 7p, 5-25p, [0-40p, 20-68p.

Garrard SL40B | .. £9-95
Garrard AP76 J £19-95
Garrard 3000 with 9TA cart. £10-50

Post on
packages 75p

Each cassette in-
dividually boxed
in - Philips typed
plastic library,

INTERNATIONAL

MAGNETIC RECORDING TAPE FROM THE U.S.A.
AT LASKY'S RECORD LOW PRICES

3in. RT.20 Message Tape 225ft.  19p | 53in. RY.25 Triple play, 2,400ft, £1:31
34in. RT.21 Triplie play, 600ft. 7in. RT.22 Standard play, (,200ft.

; Mylar 50p e i
Sin. RT.23 Double play, 1,200ft. 75p | 7in. RT.10 i‘ltandard play, 1,200ft.

5in. RT.I8 kcnz play, 500ft ol yla
cetate i
Sin. RT.I7 Standard play 600ft. 43p | ™ RT-12 h"’.‘g play, !,800ft.
52in. RT.15 Double play, 1,800ft. 7in
3in. RT.16 Long ) .
Sin. RT.16 Long play 1200fc. |7 st Long play, 1,800fc,
5%in. RT.24 Standard play 900fc. o Acetat P
V.C. 7in. "RT.19 Triple play, 3,600ft,
53in. RT.14 Long play [,200ft. Mylar £2-50
Mylar 3%in. RT.27 Quad piay, 1,100ft. £1.02
P. & P.5p extra per reel, 4 reels & over Post Free. Special quotes for guantities

OUT NOW! 1972

AUDIO TRONICS
NEW REVISED EDITION

The great new 1972 edition of Lasky s famous Audio-Tronics catalogue
is now available—FREE ori“request. The 44 newspaper size pages——
many in full colour—are packed with 1,000°s of items from the largest
stocks in Great Britain of everything for the Radio and Hi-Fi enthusiast,
E lectronics hobbyist, Serviceman and Communications Ham. Over
half the pages are devoted exclusively to every aspect of Hi-Fi {(including
Lasky’s budget Stereo Systems and Package Deals). Tape recording
and Audio accessories and don’t miss LASKY’S AUDIO TRONICS
CREDIT CARD SCH EME offering holders one months interest free
credit up to £50. Send your name and address and I5p for post and
inclusion on our regular mailing list.

DIGITAL CLOCK SCOOP

® MADE ESPECIALLY

p
RT.I3 Dnuble play, 2,400ft.
Mylar £1-28

MOUS MAKE
MAINS OPERATION
12-HOUR ALARM
AUTO *‘SLEEP”
SWITCH
HOURS, MINUTES
AND SECONDS
READ-OFF
FORWARD AND
BACKWARD TIME
ADJUSTMENT
EXCLUSIVELY SILENT OPERATION
FROM LASKY'S quNTCg'RONOUS
for you to mount into any housing.
Theyclm:k measures 4} V\zx 12 H x 33 D (overall ©® SHOCK Al

ND
from front of drum to back of swirch). SPEC.: VIBRATION PROOF
210/240V a.c., 50Hz operation; switch rt}mg [ ] BU".TE'l‘N ALARM

250V, 3A. Complete with instructions. H 1|
DREDS OF APPLICATIONS COMPLETE SPECIAL OUOTES FOR
KNOB QUANTIT,

WITH

LASKY‘S PRICE £6-50 °5’

BARGAIN
scooPrP!

PYE S.W. CAR RADIO CONVERTER

MODEL 2649 : .

High quality transistorised and ultra compact Shortwave Converter
for use with any suitable MW (AM) Car Radio. Self powered for use on
12V positive or negative earth systems. The model 2649 is simply
connected to the radio via the aerial socket and provides shortwave
covering in 9 push button selected band spread ranges (13, 16, 19, 25,
31, 41, 49, 60 & 90 M) combined with the normal radio tuning to give
full cover from 3-2MHz-21-75MHz. On/off switch and by-pass switch
for narmal M.W. radio use. Complete with mounting bracket fitting
and alignment instructions. Black hammer crackle finished case—size:
6(W) x H(H) x 34(D) in. C & P 20p.

Mad 1} LASKY'S
apapri;?zgo PRICE £8 75

ILasky's IRRadio Inimited

Branches
207 EDGWARE ROAD, LONDON. W.2 Tel: 01723 3271

33 TOTTENHAM (. RD.. LONDON. W1 Tel: 01-636 2605 -
Openali day.9 a.m.-6 p.m. Mondoy to Saturday

152/3 FLEET STREET, LONDON, ECA Tel: 01353 2833
Open all day Thursday. earlyclosing 1p.m. Saturday

The Home of High fidelity

42-45 TOTTENHAM CT.RD.. LONDON. W.1 Tel: 01-580 2573
Opan oll daiy. 9 -6 p.m. Mondoy to Soturday

NEW CITY BRANCH NOW OPEN

109 FLEET STREET. LONDON. ECA Tel: 01-353 5812

Open all day Thursday. early closing Tp m Saturday

ALL MAIL ORDERS AND CORRESPONDENCE T0: 3-15 CAVELL ST. TOWER HAMLETS, LONDON, E.1 Tel.: 01-790 4821
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i
ALL BRAND NEW
in manufacturer’'s sealed cartons.
GUARANTEED 12 MONTHS.

A v v f AR RO RO

f)PFFER £ I 8

Garrard SP25 Mk, {I!
Goldring G800H

otel 7
Rotel RA 601 . £49-80
Sinclair 2000 Mk. I £22-50
Sinclair 3000 £32-50
Sinclair PRO 60/2+2Z30 PZ5 £1578
Sinclair PRO 60/2+Z30 PZ& £17-75
Sinclair PRO 60/2

Teak plinth and tinted cover. PZ8/Trans £22-95

Ready wired for immediate use. Sinclair AFU £4-70

Please add £125 for post and Sinclair 605 (New Product) £20-50

packing. Goodmans Max, Am £37.95

Teleton SAQZOGB (New Prod.. ) 2%

5

[ TURNTABLES Wharfedale s

" Piease add p for P. & P. Sinclair IC12 integrated
Garrard SP25 Mk. Il £10-95 circuit amplifier

Garrard 1025T wn:h cartndge £5-97
Garrard 2025TC wit

Sonotone 9TAHC £920
Garrard Zero 100-Auto

Eagle TSA 149 7w RMS £24-95
Eagle TSA 151 |5w RMS £34-50

{New Product) £41-25 ) 3 =1l®
GaI;-'rlrc(lNZeroPIOg-Slrs gle £38.25
ay ew Product ¥ P . .
Gandy e £13.95 L le;n;sadd 10p for P. & P, S5pe
Garrard AP76 £2025 | Goldring G850 £3-65
Garrard 401 £2795 | Goldring GE0O £6-25
BSR MP&0 £10:00 | Goldring GBODE £10-50
Pioneer PLI2AC £36-00 | Goldring Gsooss £15-50
Thorens TD |25 £6250 | g 'AHC Di d £175
Thorens 150ABII £42-50 Shure Msp £4.50
G ollcrmz GL72/2 €21-75 | Shure M445/7/C £7-00
Gol GL72/P2 £27-20 | Shure M5SE £8-75
G 5 £27-95 | Shure M75E £12:75
G g GL78 P £35:95 | Shure V5 Type 2 £2775
Shure M44E' £7-28
Shure M3{E £8-50
Shure M32 £8:00

E

Please add 50p for P. & P. i i * d
,ﬁlpha Hllhlsiztle:FA‘Wdo) g:gg Audio Technica AT35 £6-95

rmstrong case: o -
Amstrad 8000 M HIfTl PLINTHS & COVERS
Amstrad ICZOOO

18 watts RMS £27-90
Dulci 207 £]15-95

Duici 207m £2]-00
Leak 30 Delta Range
(New Prod.) £51-00
Leak 70 Delta Range
New Prod.) £61-00
Metrosound ST20E £26-00
Philips RS80 £18:00
Pioneer SA600 New Prod £58-00
Pioneer SA700 £65-00 .
Pioneer SA900 £92-00
Rogers R'brook Chassis £35-50 g, s l""itratﬂd)
Rogers R'brook Cased £39.50 lus 35p post and packing
Rogers R’bourne Chassis £44.00 Finished in real teak veneer with
ieger; R’bourne Cased £48-50 tinted dust cover, Rea‘dy to use

e e b0 5 S50 | Lo At bl e

ripietone amp series 30 arrar ; H

Europhon 10410 £16-95 60; 2000: 5500' 3500; 5i00;
Goldring Lenco 15 watts £32.95 | 1025; B!

= All prices correct

at time of gomg

SL9SB; £4-20 plus 53p P, & P.
topress | Also finished im walnut to match
{E. & E.0)) and lapanese equipment—at no extra
-~ are subject to charge,
alterations

JBAL AUV
| | ] |

Dept.(pws) 174 Pentonville Road, Londan, N1. Telephone 01-278 1769
Or: 4 High View Parade, Redbridge Lane East, Woodford Avenue,
Iiford, Essex. Yel: 01-550 1086.

Open Monday to Saturday 9.30 a.m. to
p.m. LATE NIGHT FRIDAY 7 p.m.

MA“- ORDERS Order w:lh confidence. Send Postat Order. Cheque.
Money Order. Bank Draft, Giro or Cash by Registered
Mail. CALLERS: Please note that cheques can onty be accepted- together

with cheque cards (not Barclay Card).
2 minutes from KING'S CROSS, EUSTON & ST. PANCRAS
on main road leading to the East and West Country

1050

e’ll hand you «
ticket to Ille Big
Money Worid

of computers.
For life

J@? WS

Now for the first time,
anybody (no special
qualifications are
needed) can train
outside the computer
industry for an
exciting career as a
computer operator in
only 4 weeks—and
can earn £2,000 4 -+
p.a. How? We are B
the only commercial training =
organisation in the U.K.
permitted to use the famous
‘Eduputer’.

JOBS GALORE: 144,000 new
data preparation personnel

will be needed over the next
five years alone.

And the moment you qualify
our exclusive computer
appointments bureau introduces
you to computer users
everywhere.

Telephone (01) 734 2874

Or post the coupon today for
full details FREE and without
obligation.

London Computer Operators’

Training Centre, D99, Oxford House,
9/15 Oxford Street, London, W.1.
Telephone: (01) 734 2874

127/131 The Piazza, Dept. D99,
Piccadilly Plaza, Manchester 1
Telephone: (061) 236 2935

NAME i e
AdAress i e e e

B e S NN SIS NI IAE] Bramarsaasadaveteavaarentanrar

= N



Bl-PRE-PAK

TELEPHONE DIALS

Standard  Post Office type.
Guaranteed in working order.

onLY o0p

TYPE “A' PNP Silicon alloy, TO-5 can.
TYPE "B" PNP Silicon, plastic encapsulation.
TYPE “"E” PNP Germanium AF or RF.
TYPE "“F" NPN Silicon plastic encapsulation.

FULLY TESTED AND MARKED

SEMlCEONDU(.TORS
- P £p
COMPLETE TELEPONES EACH 22:21 Sk oS o2
EX-G.P.0. NORMAL N 5| ok o2
ACI76 0-25 | 2G301 0-13
HOUSEHOLD TYPE ACYI7 0-15 ' 26303 0-13
AF239 0:37 | aN714 0-50
AF186 0-50 | 2N1302-3 0-20
. AF139 0-37 | 2N1304-5 0-25
BCI54 0-25 | IN1306-7 0-30
NEW TESTED AND GUARANTEED PAKS BC107 0-13 1 2N1308.9 0-35
- - BCi08 0-13 ° 2N38I9FET 0-45
Photo Ceils, Sun Batteries. i
4 59 550, 0} o Gma, 50p tew S e
B79 TN4007 Sit. Rec. diodes. 151 Transistors
4 0PIV Tamp plaseic 50p pavel 0.5 OC20 0-50
B3I Reed Switches, mixed t 57, 92 |
L ety | B oo o=
B9 Mixed Capacitors. A G BsY27 013
200 "l Ceniery, A 50p sv7 SRS e
H4 2B( Mixed Resistors Approx. 5 BSY29 03 i Sog) 0-37
quantity counted by weight P BSY95A 015 T30 A
H? Wi d Resistors. Mixed oc4t 0-13 .
40 Yisaleser e 50p ocus Ry b
BY127 Sil, Recs. 13 i 2N30 0-50
M8 4 R . ptastic 50p ecn g3 2Nas
He 7}, OCRIlLight Sensitive 50 ocst 013 | AAva2 010
Fhoto Transistor P osol SR Oj
Hiz NKTI55/259 Germ. diodes, : :
M2 B0 D e seock wiearance S0P oce3 9:20 form o
Hi8 [ OC7LTS uncoded black cliss 50 0-17 1 INSI 14 o

type PNP Germ.

HI? ocsl/sBiD ded whit
10 DS oee G " 50p
©C200{1/2/3 PNP Sili
M 90 OTNNRELWn  50p M EET. PRICE
H1e 20 :oopé:z ﬁlé‘sgonded diodes SOP

BREAKTHROUGH !!

This field effect transistor is the P
2N3823 in a plastic encapsulation,
coded as 3823E. it is also an excel-
lent replacement for the 2N3819.

NEW UNMARKED UNTESTED PACKS
BS6 |G Germanium Diodes 50p

Min. glass type

B0 I R e S0P

- Ty T Data sheet supplied with device.
se4 100 e DiRsinoodn  50p 1-10 30p each, 10-50 25p each,
S0 et S0p [l 50+ 20p each

50 mrmamI S0p

2N706A, BSY95A, etc.

Bl 50 E:‘;r.n;nFil;r:dTﬁansistors 50P

Hé 250mW. Z Diad.
40 B35 2 G tome. 50p

HIi0 25 !F;:ega:otl;:.el* watt Zeners sop
17 20 ?"?xr:g.vsoi:;:on Stud Rectifiers, SOP

RIS 30 I s o S0P

BULK BUYING CORNER

NPN/PNP Silicon Planar Transistors, mixed, untested
similar to 2N706/6A/8, BSY26-29,BSY95A, BCY70, etc|
£4:25 per 500; £8 per 1,000

Siticon Planar NFN Plastic Transistors, untested, similar]
to ZN3707-11, etc., £4-25 per 500; £8 per 1,000.

Silicon Planar Diodes, DO-7 Giass, similar to OA200/202,

Hie g Exparimenters’ Pak of 50 BAY31-36, £4-50 per 1,000,
Integrated Circuits. Data P ' e I
supplied NPN/PNP Silicon Planar Transistors, Plastic TO-Ig,

similar_to BC113/4, BCI53 4, BFi53/160, etc., £4-25

H20 20 BY126/7 Type Silicon Rectifiers SOP Sar 500; £8 par 1,000

{ amp plastic. Mixed volts.

©C44, OCS55 Transistors fully marked and
500+ at 8p each; 1,000+ at 6p each.

tested,

QC7I| Transistors, fully marked and tested, 500+ at|
6p each; 1,000+ at 5p each.

MAKE A REV COUNTER
FOR YOUR CAR

The '‘TACHO BLOCK'. This
encapsulated block will turnany
0-1mA meter into a linear and
accurate rev. counter for any
car with normal coil ignition
system.

£1 each

3823E Field effect Transistors. This is the 2M3823 in
Plastic Case, 500+ §3p each; 1,000+ 10p each.

1 amp Miniature Plastic Diodes:

IN4001, 5004 at 4p each: 1.0004 at Jp each.
1IN 4004, 5004 at 5p each, 1,000+ at 5p each.
IN4006, 500 + ac 6p each, 1,000+ at 5p each.
1N4007. 500 + a¢ 8p each, 1,000+ at 7p cach.

FRE CATALOGUE
AND LISTS FOR
TRANSISTORS,
RECTIFIERS,
DIODES,
INTEGRATED
CIRCUITS,
FULL PRE-PAK
LISTS &
SUBSTITUTION
CHARTS

COLOUR T.Y. LINE OUTPUT
TRANSFORMERS
Designed to give 25kY when used with PL50%
and PY500 valves, As removed from colour
receivers at the factory.
NOW ONLY 50p each
post and packing 23p.

Quantity 1-10 10-50 504-
BB105 Varicap Diodes 10p 8p ép
OC71 or 72 Fully Tested

Unmarked 5p 5p 4p
Matched Sets 1-OC44 and

2-QCA45's. Per Set. 25p 20p I5p
Matched Sets of OC45's Ist

and 2nd IF I15p  12p  10p
QOAM47 Gold-Bonded Diodes,

Marked and Tested 3p 3p 2p

l-watt Zener Diodes 7-5,

24, 27, 30, 36, 43 Yolts 5p 4p 3p
10-watt Zener Diodes 5-1,

8-2, 11, 13, 16, 24, 30,

100 Yolts 20p i7p i5p
Micro Switches, S/P, C/O 25p 20p i5p
j-amp Bridge Rec's 25-volt 25p 22p 20p

INTEGRATED CIRCUITS

SL403D Audio Amp.,3- Watts 2-00 [-95 1-80
709C Linear Opp. Amp. 50p 40p 35p
Gates, Factory Marked and 3

Tested by A.E.1. 25p 22p 20p
]. K. Flip-Flops Factory,

Marked and Tested by

A.E.L 40p 35p 30p
SN7490 Decade Counter 50p 45p 40p
UL914 Dual 2 I/P Gate 40p 35p 30p

LOW COST DUAL INLINE 1.C.
SOCKETS

14 pin type at 15p each

16 pin type at 16p each.

BOOKS

We have a large selection of Reference and

Technical Books in stock.

These are just two of our popular lines:

B.P.l Transistor Equivalents and
Substitutes; 40p

This includes many thousands of British

U.S.A., European and C.V. equivalents.

The lliffe Radio Yalve & Transistor

Data Book 9th Edition; 75p

Characteristics of 3,000 vaives and tubes,

4,500 Transistors, Diodes, Rectifiers and

Integrated Circuits.

Send for lists of these English publications.

NAME oo ece ey oo et anenseben s n e e

CADDRESS e e e s et

PLL T T T 1 1
|
|

MINIMUM  ORDER 50p. CASH WITH ORDER
PLEASE. Add 10p post and packing per order

OVERSEAS ADD EXTRA FOR POSTAGE
‘ 1t 1 1 1 |

- K Tn DEPT. D, 222-224 WEST ROAD, WESTCLIFF-ON-SEA, ESSEX
B . L TELEPHONE: SOUTHEND (0702) 46344
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ecification sounds fine

he System sounds great
Viscount T Audio Sute complete £49

14 -+ I14W per channel 40Hz to
40kHz + 3dB Total distortion at 10
watts at tkHz —0-1%.

This is real value for money! We have
designed 3 systems and the heart of them
all is the Viscount Il amplifier. A unit of
great eye appeal with teak finished cabinet.
It is available in 2 versions — R100 for
ceramic cartridges, and R101 for magnetic
and ceramic. FET’s (Field effect transistors)
are incorporated on the input stages, just
like top priced units. FET’s give you more
of the signal you want and almost none of
the hiss you don’t. Both units have output
sockets for headphones and tape recorder.
Filters and tone controls give a wide range
of bass and treble adjustment.

For all systems we have chosen the famous
Garrard SP25 Mk. {ll deck which comes
complete with teak finished plinth and
perspex cover. :

The exclusive Duo loudspeaker systems
are incomparable for quality within their
price range. Large speakers in extremely
substantial cabinets. There’s a choice of the
Duo W’s for the smaller room or the big
Duo ill’s for real bass response.

PRICES

SYSTEM 1

Viscount HI RI0! amplifier £22-00+90p p&p
2 x Duo Type Il speakers £14-00+£2 p&p
Garrard SP25 Mk. HI with MAG.

cartridge plinth and cover £23-004-£1-50

——em— &P
£59-00

Total

Available complete
for only £52+£3-50 p&p

SYSTEM 2 <

Viscount R10I amplifier

2 x Duo Type Il speakers

Garrard SP25 Mk. HI with MAG.

cartridge, plinth and cover

£22-00+90p p&p
£32-00+£3 p&p

£23-004£1-50
e &P
£77-00

Total

Available complete
for only £69+£4 p&p

SYSTEM 3

Viscount Il Amplifier R100 £17-00+90p p&p
2 x Duo Type il speakers, pair £14-00+£2 p&p
Garrard SP25 Mk. lll with CER.
diamond cartridge, plinth

and cover £21-00-+£1-50
—— p&p
£52-00

Total

Available complete
for only £49+£3-50 p&p

SPEAKERS Duo Type 11

Size approx. 17”7 x 103" x 63". Drive unit 13" x 8"
with parasitic tweeter. Max. power |0 warts,
3 ohms. Simulated Teak cabinet.

£14 pair-+£2 p&p.

Duo Type Hl. Size approx. 234" x {1§" x 94",
Drive unit 134" x 8}” with H.F. speaker. Max.
power 20 watts at 3 ohms. Freq. range 20Hz to
20kHz. Teak veneer cabinet. £32 pair+£3 p&p.

SPECIFICATION RI101

14 watts per channel into 3 to 4 ohms. Total distor-
tion @ 10W @ lkHz 0-1%. P.U.] (for ceramic
cartridges) 150mV into 3 Meg. P.U.2 (for magnetic
cartridges) 4mV @ 1kHz into 47K. equalised within
4-1dB R.ILA.A. Radio I50mV into 220K, (Sensitivi-
ties given at full power). Tape out facilities: head-
phone socket, power out 250mW per channel.
Tone controls and filter characteristics. Bass: +12dB
to — 17dB @ 60Hz. Bass filter: 6dB per octave cut.
Treble control: treble +12dB to — 12dB @ 15kHz.
Treble filter: 12dB per octave. Signal to noise ratio:
(all controls at max) R101—P.U.1 and radio—65dB.
P.U.2 —58dB. RI00 same as R0l but P.U.2 (for
crystal cartridges) 450mV into 3 Meg. Cross talk
better than —35dB on all inputs. Overload charac~
teristics better than 26dB on all inputs. Size approx
133" x 9" x 33".

Goods not
despatched outside U.K.

R|IITV|IC

Radio and TV Components (Acton) Ltd.,
2lc High Street, Acton, London W3 6NG,
323 Edgware Road, London, W2. Mail orders
to Acton. Terms C.W.O. All enquiries S.A.E.
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SOUND 50

The Sound Fifty valve amplifier and speakers are sturdily
constructed with smart housings and thoroughly tested
electronics. They are designed to last—to withstand the
knocks and bumps of life on the road. Built for the small
and medium sized gig, they are easy to handle and quick
to set up and can be relied upon to come over with all
the quality and power you nced.

Output Power: 45 watts R.M.S. (Sine wave drive). Frequency response:
—3dB points 30Hz at 18KHz. Total distortion: less than 27 at rated
output. Signal to noise ratio: better than 60dB.

Speaker Impedance: 3,.8 or 15 ohms. Bass Control Range: = 13dB at
60Hz. Treble Control Range: = 12dB at 10KHz. Inputs: 4 inputs at
5mV into 470K. Each pair of inputs controlled by separate volume
control. 2 inputs at 200mV into 470K. i

To protect the output valves, the incorporated fail safe circuit will
enable the amplifier to be used at half power.

SPEAKERS! Size 20”7 x 20” x 10” incorporating 12”7 heavy duty
25 watt high flux, quality loudspeaker with cast frame. Cabinets
attractively finished in two tone colour scheme—Black and grey.

COMPLETE SYSTEM £50 W
P.&P.

Sound 50 amp and 2 speakers
Amplifier £28.50 plus £1.50 P, & P.
Speakers £12.50 each plus £225P. & P.

or available separately.

RELIANT mk.1v

Toums'l' MKS GAR RADIO

ALL TRANSISTOR 5

Beautifully designed to
blend with the interiors
of all cars. Permeability
tuning and long wave
loading coils ensure excellent
tracking, sensitivity and selec-
tivity on both wave bands. R.F. sensitivity at 1MHz is better
than 8 micro volts. Power output into 3 ohm speaker is 3 watts.
Pre-aligned I.F. module and tuner together with comprehensive
instructions guarantees success first time. 12 volts negative
or positive earth. Size 7in x 2in x 44in deep.

SET OF PARTS

Circuit diagram 13p. Free with parts
£6 30 plus P. & P. Speaker, haffle and fixing kit £1-25
= 50p. extra plus 25p. p. & p. Postage free

" cut out accidental tape damage. Efficient servo-action type braking.

CONTINENTAL

4 TRACK,
3 SPEED
TAPE DECK

with high impedance heads
R.C. 74 tape deck. Three /-
speeds—7%, 3% and 17 ips. g ==

4-track record/playback head. Plus 4-track erase head. Positive pressure
pad syslem. Takes any tape spool up to and including 7. The R.C. 74
is driven by a powerful 200/250V 50-cycle A.C. motor. A heavy, accur-
ately balanced, flywheel brings wow and fluiter levels down to approx.
0.3% total at 33 and 7% ips. Fast rewind in both directions.

Controls couldn’t be simpler! Just five push buttons that interlock to

Easy drop-in tape loading.

The R.C. 74 comes with an attractive moulded deck cover, which has

positions for tone and volume controls. The unit is built into a rigid

die-cast frame, and overall size of the whole unit is 12# X 113 X 6inches.

Every single deck fully tested before dispatch. Spools not supplied.
Price complete £15-00. Plus 75p P. & P.

DUETTO mk. 1l I.C.

STEREO AMPLIFIER

Provides a high standard of sound reproduction, with full
mixing facilities. Its versatility makes it suitable for:
Discotheque, P.A., Home Entertainment Applications, etc.

% Five Electronically Mixed Inputs
% Three Individual Mixing Controls

inputs
* Mixer employing F.E.T. (Field Effect Transistor)
* Solid State Circuitry * Attractive Styling

£9. 50 plus P. & P. 60p.

Tuner, Monitor, Organ, etc.). All 250mV sensitivity.

contral range *12db @ 15KHz. Separate ON/OFF Switch. Neon Indicator.
POWER OUTPUT:—12 Watts R.M.S. into 3 to 4 ohms speaker
SIGNAL/NOISE:—Betier than —60db on inputs 3, 4 and 5 & —50db on 1 & 2
SUPPLY:—220 - 250 AC Mains. SIZE:—123" x 6" x 3}"

* Separate base and treble controls common to all five

INPUTS:—1. Crystal Mic or Guitar 9mV. 2. Moving coil Mic or Guitar 8mV.
inputs 3, 4 & § are suitable for a wide range of medium output equipment (Gram.

CONTROLS:—3 Volume controls. Bass control range : 13db @ 60Hz. Treble

Sophisticated styling combined  with up-to-date electronics
means Hi-Fi. This is what the Duetto Mk.ll offers at a realistic
price. Mullard built stereo pre-amplifier/tone control module
and the highly efficient |.C. monolithic power chips ensure:
reliability, very low distortion at all power levels, correct opera-
tion in all ambient temperatures, full power over the audio
spectrum etc. .
Inputs : P.U. 150mV. @ 2-2 Meg (for cer. cartridge)
Auxiliary 100mV. @ 1 Meg (for radio, tape etc.)
Outputs : 5 watts rms per channel into 8-15() speakers.
Switched stereo headphone socket with power cor-
rection.
Controls : Mono/stereo switch, selector switch, treble, bass,
volume, balance and on/off switch. Neon indicator,
Tone Controls : Treble +14db @ 15KHz
Bass 114db @ 60Hz
Power Bandwidth : +2db 20Hz-25KHz

£10.50 | DawE

us P. . 60
plus &P P See opposite page for addresses
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FIND BURIED TREASURE!
Transistorised Treasure Locator
This fully portable transis-
torised metal locator detects
and tracks down buried metal
objects—it signals exact loca-
tion with loud audible sound
{no phones used)-—uses any
transistor radio which fits
inside—no connections needed.
FINDS GOLD, SILVER,
COINS, JEWELLERY,
ARCHAEOLOGICAYL PIECES
EYC. ETC. Exiremely sensi-
tive, will signal presence
of certain objects buried
several feel below
ground Noknow-
ledge of radio or elec-
tronics  required. Can be
Built with ease in one short evening by anybody
Jrom nine years of age upwards, with the
clear, easy to follow, step-by-step, fully
illustrated instructions—Uses standard PP3
battery. No soldering necessary. Kit
includes nputs, screws, wire, ete. ONLY
£2:37 + 27p p. & p. (Sectional handle as
illustrated 756p extra). Parts available
separately, Made up looks worth £15!

Eavesdrop on the exciting world
of Aircraft Communications
V.H.F. AIRCRAFT BAND ,ONLY

SHORTWAVE
TRANSISTOR
| RADIO

only

£2:25

Anyone from 9years
up can follow the
step-by-step, easy as
ABC fully" illustrated ins-

ELECTRONIC ORGAN

omx £2-79

Don’t confuse
with ordinary
- electronic organs that

2imply blow air over mouth-organ type reeds eic.
Fully transistorised. SELF CONTAIKED
LOUDSPEAKER. Fifteen separate keys span
two full octaves—play the “Yellow Rose of
Texan”, play “Silent Night”, play “Auld Lang
Syne” eic. etc. You have the thrill and
excitement of building it together with the

tructions. No nec: .
76 stations logged on rod aerial in 30 mins. —
Russia, Africa, USA, Switzerland, ete.
Experience thrills of world wide news, sport,
music, etc. Eavesdrop on unusual broad-
casts. Uses PP3 battery. Size only 3" x 43"
x 15" Only £2-25 + 17p p. & p. Kit includes
cabinet, screws, instructions, etc. (Parts
available separately).

INGENIOUS ELECTRONIC

SLEEP INDUCER
ONLY

£2:75

CAN'T SLEEP

AT NIGHTS ?

CONVERTOR £9:37
Listen in to AIR~

LINES, PRIVATE PLANES,
JETPLANES. Eavesdrop on
exciting cross talk between pilots,
ground approack conirol, air-
port tower, Hear for yourself
the discinlined voices hiding
tenseness on lalk downs. Be
with them when they have to take merve
ripping decisions in emergencies—Tune into
the int 1 distress freq y. Covers
the aircraft includi

UP
IN THE NIGHT AND CAN'T GET OFF
TO SLEEP AGAIN? WOULD YQU
LIFsT TO BE GENTLY SOOTHED OFF
TO SBATISFYING SLEEP EVERY NIGHT?
Then build this ingenious electronic sleep
inducer. It even stops by itself g0 you don’t
have to worry aboul it being on all night! The
loudspeaker produces scothing  audio-
frequency sounds, continuously repeated—
but as time goes on the sound gradually

of playing a real, live, portable
electronic organ, NO PREVIOUS ENOW-
LEDGE OF ELECTRONICS NEEDED. No
soldering necessary, Simple as ABC to make.
Anyons over nine years can build it casily in
one short evening following the fully ilustrated
slep-by-siep, simple instructions. ONLY £2-75
+ 23p p. & p. for kit, including ease, nuts,
screws, simple instructions, etc. Uses
standard battery (parts available separately),
Have all the pleasure of making it yourseld,
finish with an exciting gift for someone.

Find buried treasure with this
READY BUILT & TESTED

TREASURE LOCATOR
MODULE .

FUL i
TRANSIS- _@-‘\.

ORISED PRIN- Ny
TED CIRCUIT ;
METAL DETEC.

TOR MODULE. Ready buil -
and ltested—just plug in a PP3 battery and

'phones and it’s working. Put it in a case,

screw a2 handle on and YOU HAVE A
PORTABLE TREASURE LOCATOR EASILY
WORTH ABOUT £20! Extremely sensitive

less and 1 til they

cease altogether, the effect it has on people
s amazingly very similar to hypnosis. A con-
trol is provided for adjusting the length of
times, etc., transistor, can be built by
anyone over 12 years of age in about two
hours. No knowledge of electronics or radio
needed. Extremely simple, easy-to-follow,
step-by-step, fully illustrated instructions
included. No soldering necessary. Works oft
standard batteries, extremely economical.
Size only 3” x 43" x 13"—take it anywhere.
Kit includes case, nuts, wire, screws, etc,
SEND 22-75 + 25p p. & p. (parts available
separately).

fi ban

HEATHROW, GATWICK, LUTON, RING.
WAY, PRESTWICK, ETC. ETC. CLEAR AS
A BELL. This fantastic tully transistorised
instrument car be built by anyone over nine
in under two hours. No soldering necessary.
Fully illustrated simple instructions take you
step-by-step. Uses standard PP3 battery.
All you do is extend rod aerial, place close
to any ordinary medium wave radio (even
tiny portables). NO CONNECTIONS WHAT-
EVER NEEDED. SEND ONLY £2-87 +
23p p. & p. for kit including case, nuts,
screws, wire, ete. ete. (parts available
separately).

CONCORD ELECTRONICS LTD.(PW11) 8 Westbourne Grove, London,

through earth, sand, rock,
water, etc.—~EASILY LOCATES COINS,
GOLD, SILVER, JEWELLERY, HISTORI-
CAL RELICS, BURIED PIPES, ETC.
Signals exact location by *‘beep”” pitch
increasing as you mnear buried metallic
objects. So sensitive it will deteet certwin
objects buried SEVERAL FEET BELOW
GROUND! GIVES CLEAR SIGNAL ON
ONE COIN ! £4-85 + 30p carr. etc.
(High quality Danish Stethoscope head-
phones £2-75 extra if required.)
EXAMINE AT HOME FOR 7 DAYS. YOUR
MONEY REFUNDED IN FULL IF NOT 1009/
DELIGHTED.

BUILD 5 RADIO AND
ELECTRONIC PROJECTS

oo £19]

Amazing Radio Construc-
tion set ! Become a radio

expert for £1-97. A com-

plete Home Radio Course.

o No experience needed.
| i ,%; Parts including
O simple instructions
?‘%Q %@ for each design, Tllus-

trated step-by-step plans,
all transistors, loudspeaker,
personal phone, knobs, serews,
etc. all you need. Presentation box
37p extra as illus. (if required) (parts available
¥) no solderi Send
£1-97 + 23p p. & p.

SOOTHE YOUR NERVES,
RELAX WITH THIS AMAZING

RELAXATRO

CUTR OUT NOISE POL- s
LUTION—BOOTHES YOUR [i:4,; by
NERVES | Don’t under- |7 :@ _,
estimate the uses of this fan- i = -
tastic new design — the
RELAXATRON is basically a
pink noise generator, Besides
being able to mask out
extraneous unwanted sounds,
it has other very interesting Only
properties.  For instance, 5
many people find a rainstorm

mysteriously relaxing, a large st
part of this feeling of well-being can be
directly traced to the sound of falling rain-
dropsl—a well known type of pink noise.
IF YOU WORK IN NOISY OR DIS-
TRACTING SURRQUNDINGS, IF YOU
HAVE TROUBLE CONCENTRATING, IF
YOU FEEL TENSED, UNABLE TO RE-
LAX—then build this fantastic Relaxatron,
Once used you will never want to be without
it—TAKE IT ANYWHERE. Uses stan-
dard PP3 batteries (current used so smali
that battery life is almost shelf-life). CAN
BE EASILY BUILT BY ANYOKE OVER 12
YEARS OF AGE using our unique, step-by-
step, fully illustrated plans. No soldering
necessary. All parts including case, 2 pair
of crystal phones. Components, nuts,
screws, wire, etc, no soldering.
£2.25+25p p. & p. Parts available separately

Y.

id

::\\_w'\.d

W.2. Callers welcome 9 a.m.~6 p.m. inc. Saturday

MW/LW TRANSISTOR RADIO

Complete set of parts for this MW/LW
Transistor Radio. Originally sold by
world-famous company as a set for more
than £17. Coverage 192-555m+ 1070-
1870m. 9 volt 6 transistor superhet
using 3 AF117 in RF and IF stages
powered by a two stage AF amplifier using
3xAC128. Output approx. 500MW.
Also  works off car-aerial. Full in-
struction book 18ip free with parts,
Red only, ply case, rexine covered,
Requires PP7 battery, price 221p extra.
33in high-quality speaker, Price £6 plus
40p P, & P. Bize 8}" x 6” x 3",

STEREO AMPLIFIER Type SHV—2 x 3 watts,
Fully built, Separate vol., base and treble controls
each channel; 12 x 4} X 6in high. EZR0, EC(83,
2 X ECL86 valves. O.P. trans. for 3-ohm speakers,
Double wound inains trans. Suitable for crystal,
magn. cartridge, tuner, ete. Fitted mono-stereo
switch. 200-250V a.c. mains. £7-25, 50p P. & P.

MONO GRAM CHASSIS 3 WATT

3 Wave band long-med-short. Grani., 200.250V A:C.
Ferrite aerial. Chassis 13 x 7 x 1bin. Dial 13 x 4in.
Double wound mains transformer 5 valves ECHSI,
EF89, EBC81, EL84, EZ80. Price £10-621.

(37ip p. & p.) Qutput trans, for 3-ohm speaker

MAINS TRANSFORMERS (240-250V input)
Postage in brackets
6-3V at 21A, 40p (15p),
250V at 50mA and 6-3V at 13A, 50p (20p).
29V at 14, 63V at 2A and 250V at 50mA, 75p (25p).
90V at 20mA and 1-4V at 250mA, 50p (15p).
Deduct 10 per cent from total bill for more than one transformer.

Miniature A.M. transistor tuning gang. 250' +
250pf ; 2 X 6b.a. fixings, size 1} X 1} X lin ;
gearing 3 : 1 to f%in dia. moulded bush. Plastic
dust cover ; Plessey.

25p post pd., less 109, for 6.

GLADSTONE RADIO

66 ELMS ROAD, ALDERSHOT. Hants
(2 mins. from Station and Buses). FULL GUARANTEE. Aldershot 22240
CLOSKD WEDNESDAY. S.A.E. for enquiries please, 5
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VA L V E S SAME DAY SERVICE
NEW! TESTED! GUARANTEED!

SETS 1R5, 185, 1T4, 384, 3V4, DAF91, DFS1, DK91, DL92, DL94,

Set of 4 for £1-02. DAF96, DF96, DK96, DL, 4 for $1.48,

1RG5 -28|30€1 -28|DY8202 -23/ELS00  .62|POLS2 32| UABCSO -32
185 -22130C15 -58| DY802 .38 EMS0 38/ PCL83 +57/UAF42 50
1T4 -18|30C17 .76/ EABCSO -32|EMS1 .38 |PCLS4 -34| UBC4L .52
384 -26130018 .81 EAF42 .50/ EMS4  .32/PCLS5 -38| UBFso .84
3v4 *37130F5 -84 EB91 -10{ EM87 -84\ PCL88 38| UBFgo .32
5U43  -81130FL1 .61 EBC3S -40|EY51  .33|PCLSS -65|UCCs4 .82
6VaG ~ -85/30FL12 -68|EBC4L .54\ EV86  -29|PCL800 -75|UCCS5 .35
GYSGT -28/30FL14 -68/EBCSO -22|EZ40  .43/PENA4 77| UCFs0 -39
5Z4G +85|30L1 -20(EBF80 .32|EZ41 43 PEN36C -70| UCH42 58
6/30L2  -54|30L15  -57 EBF89 -20/Ez80 .22 PFL200 -52|UCHSL .82
6ALS ~-11|30L17 -67/ECC81  .17|Ez81 -23 | PL36 -49iUCL82 .32
6AM6  -13/30P4 57)ECC82  .20(GZ30  -34|PL81 .44 UCLS3 -55
6AQs  -2230P12  .72|BCC83 -35/GZ32  -40|PLS1A .47\ UF4l .56
6AT6  .20(30P19  .57|BCC85 -34/GZ34  .43|PLs2  .81|UFss .30
6AUS «20|30PL1  -80{ECC804 -54|KT41 *77|PL83 33/ UL41 57
6BAG +20/30PL13 -89|ECF80 .31|KT61 55| PL84 +301 UL84 -30
SBEG  .21130PL14 .65 ECF82 .26/ KT66  -78/PL500 .88|UMsd .29
6BJE  -41|35L6GT -45/ECH35 .55|LN319 .63|PL564 .68|UY4L -45
6BW7 -52|35W4 25/ ECH42 .59|LN329 .72|PMBg4 -331UY8s 25
6Fla  .40|3524GT .25 ECHS1 .29,LN339 .-63/PX25 .95/ VP4B .77
6F23 +88 807 45| BCH83  -40{N78 .87 PY32  .55/wW77 48
6F25 *53/AC/VP2 .77/ ECHB4 .38\ PABCSO -34|P¥33  .55|z77 -22
637G 24 B349 -85, ECL80  .30|pCss -47| PY82 +25| Transistors
6K7G  .12|B729  -62|ECL82 .31|pcss  -47/PY83 .98 ACLO7 -1
8K8G -17|CCH35 .87|ECL86 35| PC9g -421 PY88 <381 AC127 .18
697G -35/CY31 -30| EF39 <881 PCO7 +38| PY800 .34(/AD146 .37
68N7GT .30/ DAF91 .23|EF41 -60 1 PCO00 31 |PY801 34| AFil5 -20
VG +28( DAF96 .38| EFs80 23| PCCB4  -29|R19 *30/ AF1i6 .29
6V6GT 28| DF33 -38| EF85 281 PCC85  -25| R20 <581 AF117 .20
6X4 23| DF91  .16|EF86 .30/ PCC8] .40 U25 84| AF118 .48
6X5GT .28/ DF96 -38{ EF89 26/ PCC89 ~ .45|U26 66| AF125 .17
10P13 .56\ DH77  .20/EF91  .18|PcC1se .48 U4r -84/ AF127 17
124717 .17 DK32  -33|EF92 .30/ PCCB05 .56 U4d .56/ 0C26 .25
12AU7 20 DEK91 28| EF98 *65 | PCF30  .28|U50 -2610C44 12
DK92 -38/ EF183 .98/ PCF82 .38|Ub2 +3110C45 12
12AX7 +22|DK9s 38/ EF184 .31|PCF86 .48[U78 «2410C71 .12
19BG6G .80 DL35 -40| BH90 -35 | PCF800 +58 U191 -5910C72 -12
20F2 67/DL92 .26 EL33  .55/poFso1 .28|U193  .42|0CT5 .12
20ps  77|DLs4  g7|BTAS -A8Iporses .ojusst .6 ey 3
20P4 92|DL96  .38iprgy  .pg|PCFS05 +61/U301 .28 0Cs2 .18
26L6GT .19{DY88 24 EL90 28| PCF806 56| U329 -868l0csaDp .18
25U4GT .87|DY87 24| EL95 -33{ PCF808 +88] U801 -80{0C170 .28

85 TORQUAY GARDENS, REDBRIDGE, ILFORD,

ESSEX. Tel. 01-550 7441,

Minimum post/packing on I valve 7p., on each additional valve,

(3p. per. valve extra)
Any parcel insured against damage in transit 3p extra,




DRILL
CONTROLLER
NEW IKW MODEL
Electronically changes
speed from approxi-
mately 10 revs. to
maximum. Full power at
all speeds by finger-tip
control. Kit includes all
parts, case, everything and
full instructions. £1-50 plus
13p post and insurance.
Made up model also avail-
able. £2-25 plus 13p post & p.

MAINS OPERATED CONTACTOR

200/240v. 50 cycle solenoid
with laminated core so very
silent in operation. Closes 4
circuits each rated at 10 amps.
Extremely well made by a
German Electrical Company.
Overall size 21 X 2 X 2in.
21 each.
NEED A SPECIAL SWITCH!?
Duuh]e Leaf Contact. Very slxght pressure closes
bof contacts. 6p
each, 60p doz. Plastic push-
rod suitable for operating
5p each, 45p doz.

AUTO—ELECTRIC CAR
AERIAL

with dashboard control switch —
fully extendable to 40in or fully
retractable. Suitable for 12v positive
or negative earth. Supplied complete
with fitting instructions and ready
wired dashboard ewitch. £5-756 plus
25p post and ins.

MICRO SWITCH

5 amp. changeover contacts, 8p
each, £1 doz. 15 amp. Model
10p each or £1-05 doz.

MINIATURE
WAFER SWITCHES

2 pole, 2 way—4 pole, 2 wav—
3 pole, 3 way—4 vole, 3 way—2
pole .4 way—3 pole, 4 way—2 pole
6 way—1 pole. 12 way. All at 20p
each, £1-80 for ten. your assoriment.

WATERPROOF HEATING
ELEMENT

26 yards length 70W. Self-regulating
temperature control. 50p post free.

BLANKET SWITCH
Double pole with neon let
into side so luminous in dark,
ideal for dark room light or for
use with waterproof element, new
plastic case 80p each. 3 heat model 40p,
CAR ELECTRIC PLUG
Fits in place of cigaretie lighter.
Useful method for making a quick
connection into the car electrical
sy<tem. 38p each or 10 for £3-42
TREASURE TRACER
Complete Kit (except wooden
battens) to make the metal
detector as the circuit in Practical
‘Wireless August issue. £2:95 plus
20p post and insurance.
QUICK CUPPA
Mini Tmmersion Heater, 350w.
200/240v. Boils full cup in about
two minutes. Use any socket or
lamp holder. Have at bedside
mr tea, baby’s food, ete. £1-25, post
insurance 14p. 12v. ear model
also available same price. Jug
heater £1-50 plus p. & p. 14p.
SNAP ACTION SLIDE SWITCH
Rated 5a. 240v. Made by Arrow. Type
fitted in the handles of electric drills,
yvacuums, etc. 5p each, 10 for 45p,
2y NUMICATOR TUBES

For digital instruments, counters,
timers, clocks, etc. Hi-vac XN. 3
Price 98p each, 10 for £9.

\é 12 WAY SUB-MINIATURE
MULTI-CORE CABLE

2;kW FAN HEATER

Three position switching to suit changes in the weather.
Switch up for full heater (24k'W), switch down for half
heat (13kW), switch central blows cold for summer cool-
ing, adjustable thermostat acts as auto control and
safety cutout. Complete kit £3 75. Post and ins. 38p.

THE FULL-FlI STEREO SIX
The ampiifier

sensation of the year
You will be amazed at the
fullness of reproduction and at
the added qualities your records
or tuner will reproduce. Built
into metal cbassis ready for
mounting on plinth this ampti-
iter nses solid state cireuitry with an out-
put power of 6W, R.M.8. split over the two channels. The amplifier is ideal for
use with normal pick-uvs and tuners, it has a double wound mains transformer
and ganged volume and tone controls—also switching for Mono to 8tereo,
tuner or pick-uj
UNREPFATABLE PRICE is £6-50 plus 33p post anl insurance. Simalated
teak cabinet ready to mount amplifier £1-95.

DISTRIBUTION PANELS

Just what you need for work bench or lab.
4 x 13 amp sockets in metal box to take
standard 13 amp fused plugs and onfoff switch wilh neon warning light. Suppled
comvlete with 6 feet of fiex cable, Wired up ready to work, £2-20 plus23p P. & I,

THIS MONTH’S SNIP e
MULLARD LF. AMPLIFIER

3 transistors, 10 tuned circuits, Mullard Ref. No. LP
L65289. Frequency not known but believed to be around
4f5, Mounted on printed eircuit board size approx. 3”7 x
14”. Enclosed and sealed in a metal ecase with tin copper
connecting leads. 7bp each. 10 tor £6-7H. 100 for £82-50p.

Smiths 24 hour 2 on/2 oft Time Switch This is the popular
model, as used in the Autoset and Morphy Richards time
switches. Only needs a case and an output socket. 230v
50 cycle. Contacts switch up to 13 smps. Price £2-75p

TANGENTIAL HEATER UNITS
Thizs heater unit is the very latest type, most
efficient, and quiet running. Is as fitted in Hoover
and blower heaters costing £15 and more. We have
a few only. Comprises motor, impeller, 2kW
element, and 1kW element allowing switehing 1,
2 and 8kW and with thermal safety cut-out. Can
be filted into any metal line cage or cabinet. Only
need control switch. £3-50. 2kW Model as above
except 2 kilowatts £2:50. Don’t mirg this,
Control Switch 85p. P. & P. 40p.

COMPUTER TAPE
2,4004t. of the Best Magnetic Tape money can buy—users claim
good results with Video and sound. lin wide £1-00 plus 33p post and
insurance, with cassette. 3in. wide £1-00 plus 30p post and insurance
with cassette. 3in, wide 85p plus 25p post and insurance with cassette.
Spare spools and cassettes —1in. ¥5p. }in. 75p each plas 20p post

and insurance,
POCKET CIRCUIT @@@\
TESTER [
Test continuity -for any low resistance circuit, house By
wiring, car electrics. Tests polarity of diodes and recti-
fiers. Also ideal size for conversion to signal injector (circuit supplied), 30p or

2 for 50p. Post paid.

RADIO STETHOSCOPE

Eu'iest way fo fault find—+iraces signal from aerial
to speaker—when signal stops you’ve found the

fault, Use it on Badio, TV

amplifier, anything — com-

plete kit comprises two special

transistors and all parts inclu-

ding probe tube and erystal

extra—post and ins. 20p.

TELEPHONE ANSWERING MACHINE
Simply have the G.P.0. change your telephone connection to plug in type—
then this machine will plug in—in place of your telephone and will take
messages whenever you wish it—briefly tbe machine comprises two tape
recorders, the first one has a very short hpe and it is ztax'ied by the impulse
which would ring the speakes a message telling the
ealler it is a mechanieal er and asklmt bim to speak his message—the end
of this short tape the lever which starts the main tape machine and
holds it on while caller manual switch permits pl&y back of

Veroboard. We are now stoekmg this in various

sizes. Prices as follows: 0-15
2% X 8% .. 00 22p 16p
2L X5 .. . .. 24 24p
3% x 5% oo oo 24p 14p
33 X5 .. .. 2m .
17 X 2% N I ip
17 % 3% bo .. 1loop oo 75p
17 X 5 (plain) . = 75D
17 X 3% (plain) . — 52ip
17 x 2} (plain).. .. = 37kp
2% x 5 (plain) .. . — . 17ip
24 x 3% (plain) - 15p
Pin intersection tool 47ip 47ip
f8pot face cutter .. 37ip 37ip
Pkt. 50 pins 20p 20p

FLUORESCENT CONTROL KITS
Fach kit comprises seven items—Choke, 2 tube
ends, starter, holder and 2 tube clips, with wiring
instructions. Suitable for normal fluorescent tubex
or the mew ‘‘Grolux” tubes for fsh tanks and
indoor plants. Chokes are super-silent. mostly
resin filled. Kit A—15-20 w. £1. Kit B—30-40 w
£1. Kit C—80 w. £1-20. Kit E—65 w. £1-70,
Kit F for &ft. 125 w. tube £1-75. Kit MF1 is for
6in.. 9in. and 12in. minjature tubes £1. Kit MF2
for 21lin. 13 w. miniature tube £1. Postage on
Kits A and B 23p for one or two kits then 23p for
each two kits ordered. Kits ¢, D and E 23 p on
first kit then 18p for each kit ordered. Kit F 33p
than 28p for each kit ordered. Kit MF1 18p on
first kit then 15p on each two Kits nrilered.
¢

0-8 AMMETER
2 in. square full vision for flush
mounting. Moving jron instrument.
Ideal for charger. Price 43p each.
10 for £3-80.

Box Sign for Window Display, at home. oitice or
shop, 2 ft. wide X 14 in. high X 5 in. deep. Thix
is an illuminated box sign made from sheet metail
hammer fiuish enamel with a clear plastic window.
You simply have your message printed or written
on poster board or thick card. (Or use stick down
letters available at most stationers). You wﬂ.l then
have a box sign 1y costing any g b
£10-£15, 1 jon is by a2 ft. t tube
with conirol gear enclosed. Message card can be
changed quite easily from hinged top back. Price
43 each, plus 65p post. etc. .

Motivated Mluminated Box Sign. A previous item
‘but with geared motor moving the message

it change eight times a minute. Very attention
arresting. To usze this for your own messagex
you would have to have each sign written on card
then cut this up in strips which could be glued to
the one supplied with the box sign. Price £4- 50
plus 65p post and service.

Geared Motor with take off socket. The gear train
is driven by normal type induction motor and
givesafinal speed of 6 r.p.m. The motor ismounted
‘behind a chrome plate through which tl\e take oft
drive protrades and was originally intended to
drive a spit for cooking, is aleo ideal for driving
models or for driving a colour changing disc for
the local dance hall, discothqeue, ete. Really well
made assembly. l’rice £1-75 plus 26p post ete.

Dry Film Lubricant. In aercsol can for easv appli
cation and for putting lubricant into p) W]
the normal oil can cannot reach. Home and every-
day uses, We have purchased a large quantity of
these from the Liquidator ana are able to offer
them to you at about half of the original ligt price.
per (8 0z.) can or 12 cans for £3 post paid.
The lubricant is 1.C.I. fluon L169.

-

REED SWITCHES
switches ] mag-
net—gold welded contacts, We un now offer 3

linhtm. 17 long X approximately }” diameter,
‘Will make and break up to }A ap to 300V. Price
18p each, £1-20 dozen.

Standard. 2° long X 4" diameter. This will break
currents of up to 1A, voltage up 10 250V. Price 10p
each, 80p per dozen.

Flat. Flat type, 2 long, just over ﬂ' thick”

speaks. Normal
message and rewinds tape for the next session. These

out, so that it can be fitted into & smalier

rented and would cost at least £200 each to make—but we hnve s quantity,
believed to be working but definitely repairable. Price £17-50 each plus £1
carriage and insurance.

CAPACITOR DISCHARGE CAR IGNITION

This system which has proved to be amazingly
efficient and reliable was first described in the
ELECTRONK; IGNITION W{nkn World about & year ago. We can mm:lyki:

parhforanimpmvedandevenmme
‘erslon. Pnce 5525 plus 30p post. When please state whether for

7+0076 copper cores, each core P.V.C. ted
and of different colour. P.V.C. covered overall and
Approx. 3/16in. thick. Price 20p per yard.

= LIGHT CELL
Almost zero resistant in sun-
light increases to 10 K Ohms
in dark or dull light, epoxy
resin sealed. Bize approx. lin. dia. by %in. t.hick.
Rated at 500 MW, wire ended. 43p with circuit.
Also ORP12 light cell 45p,

SOLDER
G

busy man, gives
C eat also illumi-
natés job. Dual heat 100/140 walt
23-75 plus post and ins. 20». BIG
JOB 250 watt model $4-95 plus
post and ins. 40p.

TYPE 25 RELAYS
These are miniature relays. Bize approx. 1 3{16th in.- high X
13}in. wide X #in. deep. 4
Contact rating lamp 100v. DG,Fiﬂedvlﬂlthsﬁcmvet Coil
operates approx. 250MW D.C. Available with the following

coils:

28chms for 1-25v. 45ohm for 4-75v 52hm for 4-9-6v
90ohm for 5-5-11-5v 130obm for 10-15v 530ohm for 17-36v
12500hm for 27-44v  25000hm for 81-65v 5800chm for 27-44v, 75p each, 10
for £8-75. Also one with 16,500chm coil but this has only 2 heavy duty change
over gold contacts. Price £1-45.

spmarnhtgetqmﬂtymybepmkedmmn
square solenoid. Rating TA 200V, Price 30p each,
48 per dozen.

mall i ta to operat
switches 8p each, m dozen.
Dry Reed Relays. id
within magnetic uhielda——yrlnbm efrcuit or panel
mounting.

these reed

1ded i

Ref Coit Ru‘mnw Reed Switches Price
1 normally open 25

81916 5 K 1 normally open
1 normally closed 75p
05003 4K 1 normaily open 25p
62040 1500 & 500 ohms 1 normally open 35p
Maltiple Reed Relay. Ref, Contains 13 nor-

53001,
open reeds within a solenoid. Operates on

mally
ohms. Price £1-9%

800 mW. Coil resistance 9K

lnlﬂple Reed Rehy. Ret. 031. 2 normally open
Iy closed 0 ohms. Price 75,

‘Where postage is not stated then orders
over £5 are post free, Below £5 add 20p.
Semi-conductors add 5p post. Over £1 post
free. 8.A.B. with enquiries please.

(Dept. P.

J. BIII.I. (ELECTRIGAL) LTD.

), 7 Park Street, Croydon CRO 1YD

th Road, Croydon.

to: 1023 T

1055
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The largest selection

~ NEW LOW PRICE TESTED S.C.R.’s

KING OF THE PAKS

Unequailed Value and Quality

PIV 1A 3A A 10A 164 80A
TO-5 }0-66 TO-66 g Tg-‘ls '1;0'4" SUPER PAK NEW BI-PAK UNTESTED
2 D D D D D
50 028 025 o047 050 058 115 SEMICONDUCTORS
0 03 083 o8y o@ o7 180 f
200 0 i i ! { p
400 043 047 067 095 0983 175 [ Satisfaction GUARANTEED in Every Pak. or money back.
600 053 057 0¥ 097 18
s00 063 070 080 120 150 400 [Tk FNo £
Ul 120 Glass sub-mm general purpose germanium diodes
SIL. RECTS. TESTED U2 60 Mixed -
PIV 300mA 750mA 1A 15A 8A 10A  80A U8 75 Germanium gold bonded diodes aim. 0A5, 0A4 0-50
2p £p £p £p £p £p £p U4 40 Germanium transistors like OC81, AC128. 0-50
50 040 005 005 007. 018 021 047 [T5 60 200mA sub-min. S, diodes ... -.......... 0-50
90 8:% 000 |08 bi1s [bas 0.2 $:%5 | U650 Sfiicon planar transistors NPN sim. BIY054, 2N706 050
400 008 013 007 020 027 087 125 {§U7 16 Silicon rectifiers Top-Hat 750mA up to 1,000V . 0-50
600 0-47 016 010 023 084 045 185 T8 50 Sil planar diodes 250mA, OAJ200/202 .. 0-50
S00910 017 013 025 087 QS5 290 | U9 %0 Mived volts I watt Zener diodes 050
1g00 A 033 s 038 057 075 — Ull 30 PNP silicon planar transistors TO-5 sim. "Nlla? pooamaoh 0-50
U138 30 PNP-NPN sil. transistors OC200 & 28104 [3
TRIACS LUCAS SILICON Ul4 150 Mixed silicon and germanlum diodes ............ .o ... -
GRomen  Ba oA RECTIFIERS Tl 95 NPN Bilicon planar transistors TO-5 sim. 2N697. ......... 050
TB 1 TO-66 TO-88 35 amp, 400111.3.:. st\;d U16 10 3-Amp silicon rectiflers stud type up to 1000 PIV . .. -
o "°% | type. "10p each. | G730 Ger PNP AF transistors TO-5 iike ACY 17-22
i & & DIACS T8 8 6-Amp silicon rectifiera BYZ13 type up (o 600 PIV..
100 30 50 76 Ui0 25 Bilicon NPN transistors like BOL08 .............
. FOR USE WITH
200 50 60 90 {7grAcs T30 12 15 Amp silicon rectifiers Top-Hat up to 1,000 PIV . ..
400 20 7 1-10 § BR100 (D32) 37p each U2l 39 A.F. germanium alloy transistors 2G300 series & OCT1 050
U23 30 Madt's like MAT series PNP transistors................ 0-50
2A POTTED BRIDGE RECTIFIERS 200V 50p U24 20 Germanlum 1-Amp rectifiers GIM up to 300 PIV........ 050
U25 25 300 Mcja NPN silicon transidtors 2N708, BEY27.... 050
JNLIUKCTION) JuMBO (38 30 Fast swilchiog silicon diodea ke TN914 micro-min 050
gg? TI%‘}:;L Bi:lfw?esﬁoé(?o' COMPONENT U29 10 1-Amp SCR's TO-5 can up to 600 PIV CRS1/25-600.. 160
27p , each, 25-99 25p PAKS U3l 20 Bil. Planar NPN trans. low noise amp 8N3707 ... 0-50
100 UP 20p. MIXED U32 25 Zener diodes 400mW D07 case mixed volts, 3-18. . .0-50
U33 &1 Plastic case 1 amp silicon rectiflers IN4000 series. 0-50
e siuicon PLaNaR| ELECTRONIC o5 5 iicy trans. TO-5 BOYDS, 353024 . o ooero 50
BOLOTI3/S, 109 cach; COM"O_NEN’TS U35 95 8il, planar trans, PNP TO-18 $N2908 050
30- th; ) (1‘83 oo EX"gW';"’ 4 U26_ 25 Bil. planar PP trans. TO-5 BFY50/51/52 0-50
P o’ Pullyotested O N - U37_30 SiL. alloy trans. BO-2 PNP, OC200 28322 - .. 050
and coded TO-18 case. F 138 20 Fast switching sil. trans. NPN, 400Mc/s 2N3011 ... .. 0-50
te, electrolyt d
Solls pius many other | U9 30 RE germ. PNP (rans. 2N1308 5 T05 ... . 050
FREE useful items. Approxi- } (740 10 Dual trans. 6 lead TO-5 2N2060. . . 0:50
mately 3lba in welght, | 531 25 R¥ gorm. trans. TO-1 OCAB NET75. 550
One 50p Pak of your | Price  inel. & <
own choice Iree with £1.50 only U42 10 VHF germ. PNP trans. TO-1 NKT667, AFllt ...0-50
orders valued £4 or over, | Pluz our satisfaction or { U3 25 Sil. trans. plastic TO-18 A.F. BC113/114 .. 050
money back guarantee. | T34 50 §il. trans. plastic TO-5 BCI15/116 ... . 050
§F23QE NPNP GERM, oF | U 7 SA SCE's T0-86 up to 600 Piv. 100
IEMENS VHF TRAN-
ZENER D!
S o X on | VOLTAGE  RANGE
MHZ. USE AS RE-[2-83V. 400mV (DO-7 ] Code Nos. mentioned above are given as a guide to the type of device in

PLACEMENT FOR
AF139-AF186 & 1007s
OF OTHER USES IN
VHF. OUR SPECIAL
LOW PRICE —1-24 37p
each, 25-99 34p each
100+ 30peach.

SPECIAL
OFFER
2N2026 (V) (0)

10 for 50 25 for £1
20,000 CLEAR

CADMIUM CELLS

ORPI2 48p
ORP60, ORPS1 40p each

Case) 18p ea. 13W (Top-
Hat) 18p ea. 10W (30-10
Stud) 25p ea. All fully
tested 5% tol. and
marked. State voltage
required.

the Pak. The devices themselves are normally unmarked.

52
Q53

. 4 Madt’s 2 MAT 100 & 2 MAT 120

20 Red spot trans. PNP AF..........

16 White spot R.F. trans. PNP .
4 OC77 type trans.
6 Matched trans. 0044)45/51/511) =
4 OC75 transistors .

4 0C72 transistors ...
4 ACi2% trans. PNP hlgh gam
4 AC126 trans. PNP
7 OCS81 type trans. .
7 OC71 type trans. 3
2 ACI127{128 comp. pa.u-s PNP/NPN
3 AF116 type trana. ... =
3 AF117 type trans.
3 OC171 H.F. type trans
5 2N2826 sil. epoxy trans.
2 GETS80 low noise germ.
3 NPN 18T141 & 28T140

8 Madt’s 2 MAT 101 & 1 MAT 121 ..
4 0C44 germ. trans. A.F. ool

t2 AC127 NPN germ. trans. .
0 NKT trans, A.F. R.F. coded
0 OA202 sil. diodes suh-min.

§ IN914 sil. diodes 75PIV 75maA ....
0A95 gernu. diodes sub-min. IN6S. .
2 10A 600PLV sil. rects, 1845R : ....
2 8il. power rects. BYZ13 ..........
\Sll trans, 2 x 2N696, 1 x 2N697,

1% QN6O8! . ..ot
il. switch trans. 2N706 PNP
11 vwntch trans. 2N708 NPN .

2 x

trans.
X 2N113"
il. NPN trans. 21711
1. NPN trans. 2N23 9,
P TO-5 2 x 2N2004 &

7

8

3 ail.
3

78

3 8l P

N
2N3053 NPN eil. trans
P%tmns 4 x 2N3703, 3 x 2N3702 0

N trans. 4 X 2N8704, 3 X 2N8705 ¢-
7 NPN amp. 4x2N3707, 3 X 3N3708. 0-

Plastio NPN TQ-18 2N3904...... s 0

BC107 NPN trans. [
NPN trans. 4 X BC108, 3 x BC109 0
BC113 NPN TO-18 trans 0

>
7
7
3
6 NPN trans. 2N5172
7
7
3
3

BC115 NPN TO-5 trans.  ........ 0-

6 NPN highgaln 8% BC167 3 x BC168 0
4 BCY70 NPN trans. TO-18 0
4 NPN trans. 2xX BFY51, 2XB
7 BBY28 NPN switch TO 18
7 BBY85A NPN trana.
8 BY100, type =il. rect.
25 8il. & germ.
marked new ............ PETTEEeh 1

NEW QUALITY TESTED PAKS

Pak Description

50
50
50
5

-5
50
50

50
50
50

PRINTED CIRCUITS—EX-COMPUTER

Packed with

Our price 10 boards,

BRAND NEW TEX.
GERM. TBANSIBTORS
Coded and Guaranteed
Pak No. Q
T1 8 uG3713 OC71
T2 8 D1374 0C76
T3 8 DI1916 OCS1D
T4 8 26G38IT OC81
T5 8 201382T 0C82
T6 & 20:344B. 0C44
T7 8 20:345B 0C45
T8 B 2G378 0CcT8
T9 8 2G399A 2N1302
T10 8 2G417 AF117

All 50p each pak

PHOTO TRANS.

OCP71 Type. 43p

SIL. G.P. DIODES £p
300mwW 30..0-50
40PIV(Min.} 100..1-50
Sub-Min, 500..5-00
Full Tested 1, 000. .9-00

= Ideal for Organ Builders.

2K2080 NPN SIL. DUAL
TRANS., CODE DI1699
'EXAS. Qur price 25p
each.

120 VGB MIXIE DBIVER
A RANSI;

B8X21 & C407 21\1H93
FULLY TESTED AND
CODED ND 120. 1-24
1?p each. TO.5 N.P.N.
25 up 15p each.

D13D1 Silicon 1
switch 50p eceh.

A 8ilicon Pianar, mono-

lithic integrated circuit

8il. trans. suitable for
P.E. Organ. Metal TO-18
Eqvt. ZTX300 5p each.
Any Qty.

ha.vlng thyrmtor elec-
trical teristics, but
with an anode gate and a
built-in  “Zener” dlode
between gate and
cathode. Full data and
application circuits avail-
able onreguest.

EX-EQUIPMENT
MULLARD
AF117 transistors, Large

can 4 leads type. Leads
cut short but atill usable,

real value at 15 for 50p.

and
10 boards givea glm.rsnteed 30 trans and 30 dlodes
50p Plus

10p P. & 100 Boards £8.
POWER TRANSISTOR BONANZA! PatiEaien
GENERAL PURPOSE GERM. PNP AD161 - NEW EDITION 1971
Coded GP100. BRAND NEW TO-3 CASE. POSS. NP TRANSISTOR  EQUIVALENTS
REPLACE.:—0C25-28-29-30-35-36. NKT 401-403- BOOK. A complefe cross reference
404-4065-406-430-451-452-453. TI3027-3028, 2N250A, AD I 62 PNP and equivalents book for European,
2Ni66A—457A—458A, 2Nb511 A & B. 2G220-222, ETC. - American and Japanese Transis-
VCB’? 80V VOEOQO 50V IC i10A PT. 30 WATTS Hie M/P COMP tors. Exclusive to BI-PAK 90p
30-170. each.
PRICE 1-24 25-99 100 up } GERM TRANS. X §
- 43_‘-, each 40p each 36p each { OUR LOWEST PRICE ! T's
Tooor T Yo B0 W[ paner |t i
-3 case. G.P. Switching & Amplifier N3055 oN389 .. .. .. »
Applications, Brand new Coded R 2400 2 | %on"m“xg‘?gg 2N3820 .. .. .. B0p
VCBO 250{VCEO 100/IC 6A/30 Watts. | BIP 18 NPN TO-3 2N3821 36p
Hll;g typeC%O[lT SMHZ. 115 WATT SIL Plastlc. 2g3828 ggh
OUR PRICE EACH : POWER 'NPN b 2N5458 p
1-24 26-99 100 up § gon macH BIF 20 PNF. Brand J onsase . 40p
S0p o E— A0 : yOBO 100ycEO 50/- § BEW 10 o
EX-S8TOCK TYPE EACH AS PRICED IC 10A. HFE type i)
0C20 50p OC28 40p AD149 43p BD131 70p BD139 75p | 100/it 3mHZ.
0C22 30p OC29- 40p AL102 85p BD132 80p BDi4085p ] OUR PRICE PER PHOTO TRANS
0C23 88p 0C35 §3p AL103 85p BD136 70p BD155,75D PAIR : i .
QC24 45p OC36 40p BD121 80p BD136 80p BUI05 £3 | 1-24 25-99 100 OCP71 Type. 43p
0C25 25p AD14040p BD123 75p BD137 70p 2N305446p prs. prs. Prs. ;
5
0C26 25p AD14240p BD124 70p BD138 30p 80p 55p 50p g{g‘%%%! TPOBOBTOIE TRAK-
-1 ng _end
GENERAL PURPOSE NPN SILICON SWITCHING TRANS. TO-18 §IM, TO 2N708/8, B
BSY27/28/95A. All usable devices no open or short cirbuits. ALSO AVAILABLE in gf{f{ﬁ;" T Q2L
PNP Bim. to 2N2906, BCY70. “;hen ordering plea.se state preference NPN or PNP. Fully
L0 Eon 78 Qt: 12425°09 100 u
20 For 050 500  For 750 o 3
50 For 100 1000 For _ 13.00 Pricjeach 45p 40p 35p
RTL MICROLOGIC CIRCUIYS Dual-in-Liné Low Profile Sockets
OUR ETOCKS of individual devices . 7 Pncegeach 14 and 16 Lead Sockets for use with
are now too numerous to mention in Epoxy TO-5 case 1-24 25-99 100 up Dual-in-Line Integrated Circuits
this Advertisement. Send 8.A.E. 33‘1)2 g“ﬂle; 85p 3% 27 p
for our lsting of over 1,000 ual 21/p asp 8% 27 Price each
Semjconductors. All available Ex~ uL923J “Kflipflop 5§0p 47 45p Order No. 1-24 25-99 100 up
Stock at very competitive prices. Date and Circuits Booklet for IC's TS8O 14 pin type 80p 27p 25p
Price 7p. T8O 16 pin type 35p 32 80p



-the lowest prices!

74 Series T.T.L. L.C’S
DOWN AGAIN IN PRICE

Check our 74 Series List before you buy any I.C’s. Our prices are
the lowest possible. All devices ex-stock. Full spec. guaranteed

BI-PAK Price and gty. prices BL-PAK Price and gty. prices
Order No. 1-24 25-99 100 up Order No. 1-24 25-99 100 up
£ £p £ &p £p £p
BP00=8N7400 015 014 Q12 BP86=SN7486 082 030 0-28
BP01--8N7401 0-15 14 0-12 BP0 =8N7490 0-87 064 0-58
BP02=8N7402 015 014 0l BP91=8N7491AN . 0-87 084 0-78
BP03>==BN7403 015 014 01 BP92=8N7492 9-67 064 0-58
BP04 =8N7404 015 014 012 BP93=8N7493 0-67 064 0-58
BPQ5 —SN7405 015 014 0l BPM=8N7404 077 074 068
BP07 =8N7407 018 017 01 BP9 =8BN7495 077 074 0-68
BPO8 =RN7108 018 017 0-L BP06—=8N7406 077 074 0-68
BP09 =BN7409 018 017 01 BP100=SN74100 1:76 165 156
BP10==8N7410 015 014 01 BP104 =3N74104 0-87 094 088
BP13=SN7413 029 026 © BP105=8N74105  0-97 084 088
BP16=8N7416 043 040 0 BP107=8N74107 9:40 038 0-36
BP17=8N7417 043 040 0- BP110=BN74110  0-55 053 0-50
BP20 =8N7420 015 014 0 BP111=8N74{111 1-25 1156 100
BP30—8N7430 015 014 0 BP118=8N74118 1-00 095 090
BP46=8N7440 015 014 01
BP41=8N7441 067 064 058 BP119=8N74119  1-85 1-25 110
BP42=BN7442 067 064 058 BP121=S8N74121 0-67 064 058
BP43=S8N74a3 195 185 175 BP145-8N74145 150 140 1.30
BP44=8N7444 195 185 1.7 BP150=SN74150 180 1.70 1-60
BP45=8N7445 195 186 1 BP161=8N74151 1-00 0-95 090
BP46 =8N7446 097 094 0- BP153=8N74153 120 110 085
BP47 =8N7447 097 094 0 BP154 =8N74164 1-80 170 1-80
BP48 =8N7448 087 094 0 BP155 =8N74165 1-40 1-30 1-20
BP50=8N7450 015 014 012 BP156 =8N74156 1-40 130 1-20
BP51=BN7451 015 014 012 BP160=8N74160 180 1-70 1-60
BP53=8N7453 015 014 012 BP161=8N74161 1-80 1.70 1-80
BPG4 =3N7454 015 14 012 BP164=SN74164 2-:00 190 1-80
BP165 =9N74165 200 190 180
BP60=8NT7460 015 014 012 BP181=8SN74181 275 260 240
BP70=8N7470 020 0-26 024 BP182 =8N74182 097 094 088
BP72=8N7472 020 026 0-24 BP100 =8N74190 850 825 8-00
BP73=8N7473 037 035 0-32 BP191=8N74181 850 325 800
BP74=8N7474 0-37 035 032 -BP192=S8N74192 210 195 17
BP75 =8N7475 047 045 042 BP193=SN74193 210 195 176
BP76=8N7476. 0-43 0-40 0-38 BP195=8N74195 110 1-.05 095
BP8G =8N7480 067 064 058 BP196=SN74198 180 170 1-60
BP81=8N7481 0-97 084 0-88 BP197 =8SN74197 180 170 1-60
BP82=8N7482 0-97 094 088 BP198=8N74198 550 500 4-00
BP83=8N7483 110 105 095 BP199=SN74199 550 500 4-00

PRICE-MIX. Devices may be mixed to qualify for quantity prices.

PRICES for quantities In excess of 500 pieces mixed, on application.

Owing to tbe ever increasing range of TTL 74 Series, please check with us for supplies
of any devices not listed above, as it is probably now in stock. WARE 3442.

NUMERICAL INDICATOR
TUBE Type MG-17G

Cold Cathode gas-filled side-viewing numerals (0-9) and
Decimal Point.
COLOUR : Neon Red.

DATA : Anode supply voltage 180 min Vdc.
Cathode current: 0-35 Nom mA dc.

W

ama’
Ideal for use in constructing Digital Clocks, Desk Calculators etc., and | ©
many products 4 ibed in this il Wer d use of BP47

to drive this tube,

Full data available on request. Al

UA
SIZE

ANOTHER BI-PAK FIRST!

THE NEW S.G.S. EA 1000 AUDIO
AMPLIFIER MODULE *GUARANTEED
NOT LESS THAN 3 WATTS RMS

Especially designed by 8.G.8. incorporating their
proven Linear I.C. Audio Amp. TA/621 providing
limited ications for the iast in the
construetion of radios, record players, Audio and
Stereo units. Also ideal for intercom systems, moni-

toring applications and phone answering

OTHER USES :
rails as low as BV are of prime imporlance.

@ Sensitivity 40 mV for 1 watt.
YOLTAGE GAIN 40dB but can be
varied up to 73dB for some applica-~
tions.

@ Bignal to Noise Ratic 86dB.

@ Frequency response betier than
50 Hz to 25 KHz for —3dB.

@ Normal supply Voltage 8-24V.
@ BSuitable for 8-16 OHM Loads.

portable applications where supply

machines.

@ Overall Size 27 x 3" x 3",

@ Typical Total Harmonic distortion
at 1 watt less than 19,

*Supply voltage (V) =24V 150hm load.

Module Tested and Guaranleed.

Quantity 1-9
Price each , £2.63
Larger quantities quoted on request.

1.C’s DTL 930 SERIES LOGIC
Type . Price
Ko. o Fanction 1-24 25-99 100 up
BP930 Expandable duel 4-input NAND .5 .. 18p 1lp 10p
BP932 Expandable dual 4-input NAND buffer .. .. 18p 12p 1lp
BP933 Dual 4-input expander . . . .. 18p 12p 1lp
BP935 Expandable Hex Inverter .. 13p 12p 11p
BPI36 Hex Inverter .. .. .. e .. 13p 12p 11p
BP944 Dual 4-input. NAND expandable buffer without
pull-up 7 - .. Ee e .. 18p 12p 1lp
BP945 Master-slave JK or RS . .. = 25p 24p 22p
RP946  Quad,2input NAND L - - 19p 1lp 10p
BP948 Master-elave JK or RS o . T 25p 24p 22p
BP951 Monostable .. - .. 85p 80p 56p
BP962 Triple 3 input NAND N L o o 12p 11p 10p
BP9093 Dual Maater-slave JK with separate clock «. 40p 38p 35p
BP9094  Dual Master-slave JK with separate clock 40p 38p 35p
BPY097  Dual Master-slave JK with Common Clock 40p 38p 35p
BPS099  Dual Master-slave JK Common Clock 40p 88p  3bp

PakNo, Pak No.

TUICI30 = 12 X 1A 930 50p UICO48 = 8 X ;A 948 50p
VUIC932 = 12 x ;24 932 50p UICH51L = 5 X A 951 50p
UICI33 = 12 x uA 9,3 50p UIC61 = 12 X pA 961

UICH35 = 12 x 12A 935 50p UICY093 = 5 X ;A 9093 50p
UIC938 == 12 x uA 936 50p UICI094 = 5 X A 9094 50p
UICH44 = 12 x uzA 944 50p UICH087 = 5 X uA 9097 50p
UICO45 = 8 X 2A 945 .. 50p UIC099 = 5 X 2A 9099 ..  50p
UIC946 = 12 X uA 946 .. 50p UIC x 925 Assorted 930 Series £15-50

Full hook-up diagrams and complete technical data supplied free with each module
or available separately at 10p each. -

NOTE THESE PRICES!

Devices may be mixed to qualify for quantity price. Larger quantity prices on
application. (DTL 930 Series only).

DTL & TTL INTEGRATED CIRCUITS

Manuifacturers’ ‘“Fall outs*—out of spec. devices including functional unite and part
function but clagsed as out of spec. from the manufacturers’ very rigid specifica-
tions. Ideal for learning about I.C’s and experimental work.

Packs cannot be split but 25 Assorted Pieces {our mix) is available as Pack UICX%
Data Booklet available for the BP930 8eries, PRICE 13p

PRICE I-5 £1-55. 6-25 £1-40

I

BRAND NEW LINEAR 1.C’s—FULL SPEC.

Tyve No,

BP 201C—8L201C
BP 701C—8L701C
BP 702C—S8L702C
BP 702—72702

BP 70072709
BP 709P—A709C
BP 710—72710
BP 711—pATH
BP 741—72741

LA 703C—uAT03C
TAA 263—

TAA293—
TAA 350

¥ paPag
S LoHON
SHE &

Leads
8

Price

Description 1-24 25-89 100 up
G.P. Amp 63p 53p 4Sp
OP Amp e3p 50p 4s5p
OP Amp Direct OP 43p 50p 45p

G.P. OP Amp Wide

Band) 53p 4A5p 40
High OP Amp 58 45p 40p
High Gain OP Amp 53p  4b5p 40p
Differential comparator §3p 45p 40p
Dual comparator 58y 50p 45
‘High Gain OP Amp

(Protected) p 60p 50p
R.F.—LF. Amp 43p a5p 27
A.F. Amp ap  56p
G.P. Amp 75p  70p
‘Wide band limiting

amplifier 170p 158p 150p

STOP PRESS! NOW OPEN

BI-PACKS NEW COMPONENT SHOP

A wide range of all types of electfonic components and equipment
available at competitive prices. Expert technical advice freely

given,
18, BALDOCK ST. (Al0),' WARE, HERTS. Tel.: 61593
OPEN 5.15—6 TUES. to SATS. FRIDAYS UNTIL 8 p.m.

UICH0=12x7400N 50p UIC46— 5x7446N 50p TUIC81= 5Xx7481N 50p
UIC01=12x740IN &§0p TUIC47= 5X7447N 50p TUIC82= 5x7482N 50p
UIC02=12x7402N 50p VUIXC48= 5x7448N 60p VUICB3= 6x7483N 50p
UIC03=12x7303N 50p UIC50=12x7450K 50p BX7486N  50p
VIC04=12x7404N 50p VIC51=12x7451N 50p 5XT490N 50p
UIC05=12x 7405N B60p VUIC53—12x7453N 50p 5x7491N  50p
UICI0=12x 7410N 50p TUIC54=12x7454N 50p 5 x7492N  50p
UICI8= 8x7413N 50p TUIC60=12x7460N &50p UICY 5x7493N  50p
UIC20=12x 7420N  50p C70= 8x7470N 50p TUICH4= 5X7494N 50p
UIC40=12x7440N 50p VUIC72= 8x7472N 50p TVUICI5= 5x7495N 50p
UIC4l= 5x7441AN 80p TVUIC73= 8X7473N 50p VUIC96= 5XT496N 50p
UIC42= 5x7442N 50p VUIC74= 8x7474N 5§0p VUICI121=5x7412IN b50p
UIC43= 5x7443N 50p UIC75= 8x7475N B50p UICX1=25x Aast’d
UIC44= 5x7444N §50p TVUICT76= 8x7476N 50p 74's 2150
UIC45= 5x7445N B50p VUIC80= 5x7480N B0p

All prices quoted in new pence

Please send all orders direct to warehouse and despatch department

I-PAXK

P.O.BOX 6, WARE - HERTS

Giro No. 388-7006

Postage and packing add 7p. Overseas add extra for airmail.
Minimum order 50p. Cash with order please.

Guaranteed Satisfaction or Money Back

1057



ELEGTRONIG VALVES

0A2 0-38 | 6F15 -85 | 20P19  0-80 | EOL85  0-55 | PCL84 -45
0A3 0-45 | 6F18 -45 | 30PL1  0-70 | ECLS6  0-40 | PCL85 -40
0B2 0-35 | 6F23 -80 | 30PL13 0-93 | ECLL800 150 | PCL86 -85
OB3 0-60 | 6F24 -75 | 30PL14 0-90 | EF37A 080 | PCL88 -80
0C3 0-38 | 6F25 -75 | 85A8 0-55 | EF39 0-40 | PCL800 098
0oD3 0-35 | 6F26 -85 | 35A6 0-75 | EF40 0-50 | PCL801  0-7¢
IB3GT 0-38 ; 6F28 -80 | 35B5 0-85 | EF4l 085 | PD500  1-50
ICP31 600 | 674 -50 | 3505 0-40 | EF42 0-70 | PF86 80
1LA 0-20 | 6J5GT -30 | 35D5 0-70 | EF80 0-25 | PF818

1R4 0-3b 7 -45 | 35L6GT 0-50 | EF83 0-55 | PFL200 70
1R5 0-35 | 6K6GT -85 | 35W4 0-30 | EF85 0-35 | PL33 -85
184 0-27 | 6K7 -35 | 35Z3 0-80 | EF86 0-30 | PL36 -55
185 -25 | 6K8G -85 | 35Z4G 0-30 | EF89 0-28 | PL81 -50
1T4 -25 | 6K25 -75 | 35Z5GT  0-40 | EFO1 0-33 | PL82 0-45
1U4 -27 | 6L6GT -45 | 50A5 0-70 | EF92 0-40 | PL83 0-45
1U5 -50 | 6L7 -40 | 50B5 0-45 | EF95 0-30 | PL84 -50
1ve 0-4b | 6118 -45 | 50C5 0-40 | EF97 0-85 | PL303 -80
1X2B 0-40 | 6LD20 -40 | 50CD6G  1-65 | EF98 0-85 | PL504 -80
2D21 0-35 | 6N7GT -40 | SOL6GT 0-50 | EF183 0-30 | PL508 -90
3A4 0-85 | 6P1 -80 | 85A2 0-40 | EF184 0-35 | PL509 1-30
3B28 -15 | 6725 125 | 90AG 240 | EFS00  1-00 | PL801  0-80
3BP1L 75 | 6P28 065 | 90AV 2-60 | EF804  1-25 | PMR4 0-50
304 40 | 6Q7 -40 | 90C1 060 | EK90 0-30 | PY31 0-80
394 35 | 68A7 -40 | 90CV 1-25 | EL33 1-25 | PY33 0-63
3v4 45 | 6307 -35 | 807 0-50 | EL34 0-50 | PY80 0-35
S5R4GY  0-80 | 6SK7 -35 | 813 8-75 | EL36 0-50 | PY81 -30
5Y4G -83 | SL7TGT 0-35 | 866A 0-75 | EL37 1-25 | PY82 -30
5U4GB  0-42 | 6SN7GT 0-85 | 5642 0-66 | EL41 0-55 | PY83 -38
5V4G -48 | 68Q7 -40 | 6080 1-50 | BL42 0-58 | PY88 -40
5Y3GT -82 | 68R7 -40 | 6146 1-50 | EL31 0-55 | PY500 1-00
523 -50 | 678 -35 | 6360 125 | EL83 0-42 | PY800  0-50
BZ4G -40 | 6U4GT -80 | 6870 2:50 | EL84 0-25 | PY801 0-50
6/30L2 -75 | 6USA -40 | 6939 215 | EL85 043 | PZ30 0-85
6AB4 -85 | 6V6GT -88 | 7199 095 | EL36 0-40 [ QQV2-6 215
6AW4A  0-50 | 6X4 -30 | 7360 1-80 | EL90 035 | QQV03-10
6AG7 -40 | 6X5GT  0-35 | 7586 126 | EL95 0-35 125
6AHS6 -50 | 6X8 -85 | 7895 1-25 | EL803 1-00 | QQV03-20A
6ATS -36 | BY6G -85 | 9002 0-85 | EL821  0-55 525
6AKS -80 | 7Y4 0-80 | 9003 -50 | BL822 090 | QQV06-4A
6AK6 -57 | 9BWE -50 | AZ1 -48 | ELL80 075 550
6AL3 -43 | 1002 -850 | AZ31 -55 | EMb4 0-90 | TT21 265
6AL5 -0 | 10D1 -50 | CBL1 -80 | BM71 0-75 | TT22 280
6AMS -32 | 10D2 -40 | CBL31 -90 | EM80 0-40 | U18/20 078
6AMS 0-33 | 10F1 -90 | CY31 -85 | EMS1 0-60 | U25 0-76
6AQ5 0-35 | 10F9 -50 | DAF96 -42 | EM84 0-35 | U26 075
6AQ8 0-55 | 10F18 -45 | DF98 -42 | EM85 1-00 | U31 0-45
6ARS 0-35 | 1oLl -45 | DK40 0-55 { EMBT7 0-85 | U37 1-50
6ARG 040 | 10LD11 08¢ { DK92  0-50 | EN91 035 | Us2 0-33
6ARI11 1-25 | 10P13 -58 | DK9R 042 [ EY51 0-40 | U78 0-30
B6AS5 035 | 10Pi4 -10 | DL96 0-42 | EY80 0-45 | U78 -80
6ARTG -80 | 12AB5 -60 | DM160 -85 | EY81 0-40 | U191 -78
6ATE -30 | 12AC6 -40 | DY86 38 | EY83 0-55 | U201 -38
6ATB -25 | 12AL5 -45 | DY87 -85 | EY86 0-40 | U281 -40
6AVE -30 | 12AQ5 -43 | DY802 -50 | BEY87 0-43 | U282 -40
6AWSA  0-55 | 12AT6 -80 | ESSCC -85 | EY88 043 | U301 -40
6BAG -25 | 12AT7 -33 | B180F -95 | EZ40 0-45 | U403 -50
6BEG -30 | 12AU6 -30 | ES10F -90 | EZ41 0-45 | U404 -40
6BF5 -80 | 12AU7 -80 | EABC80 0-35 | EZ80 0-25 | U801 -00
6BF6 -50 | 12AV6 -33 | EAF42 -55 | EZ81 0-28 | TABCSO 0-35
6BH5 -45 | 12AV7 -50 | EBC33 -50 | GY501 080 | TAF4l  0-50
6BJ6 -45 | 12AX7 -30 | EBC41 -55 | CZ30 0-40 [ TAF42  0-35
6BK7A  0-55 | 12477 -70 | EBC81 -80 | GZ31 088 | TBC4L -50
6BN5 -43 | 12B44A  0-55 | EBFR0 -40 | GZ32 0-48 | TBCSL -40
6BN6 -40 | 12BA6 0-35 | EBF83  0-40 | GZ33 0-70 | UBF80 -40
6BQ5 0-25 | 12BA7 0-35 [ EBF 89 080 | 3Z34 0-80 | UBF89 -38
6BR8 0-65 | 12BE6  0-35 | EC53 0-50 | HABC80 0-40 | UBL1 -50
6BS7 1-30 | 12BHY -40 | ECS6 -80 | HK90  0-35 | UBL21  0-60
6BW6  0-55 | 12BY7 -55 | BC8S -80 { K'T66 2-05 | UCY2 -85
6BW7  0-70 | 12K5 -§5 | EC90 -33 | XTss -00 | UCC85 -40
6BX6 0-25 | 12K7GT 0-85 | ECS1 -50 | N78 -45 | UCF8o -55
6BZ6 -85 | 12Q7G¢  0-30 | EC92 -85 | PABCS0 0-40 | UCH2L  0-60
604 -83 | 128R7 -85 | EC93 -50 | PCR6 -80 | TCH42 070
6C5GT -40 | 1487 -80 | EC8010  2-25 | PCss -60 | TCH43 075
6CB6 -80 | 20D1 -45 | ECCa0 -80 | PCY7 -§0 | UCHBL  0-38
6CD6GA 1-15 | 20L1 -10 | ECC81 -33 | PC90O -48 | UCL8L  0-80
6CG7 -50 | 20F1 0-50 | ECC82 -30 | PCC84 -40 | UCLS2 -85
6CHS -55 | 20P4 110 | ECC83 -30 | PCC85 -40 | UCLS83 -80
6CL6 -50 | 20P5 -20 | BCC84 -80 | PCC8S -55 | UF41 -80
8CW4 -83 | 2505 -50 | ECC85 -40 | PCC89 -50 | Ur42 -80
8CY5 -43 | 2516GT 0-45 | ECC88 -40 | PCC189 -55 | UF43 -80
60Y7 -85 | 2574G -30 | ECC89 -50 | PCCS05  0-85 | UT80 -85
6D3 -45 | 26Z6GT 085 | ECC91 -20 | POCS06  0-80 | UF85 -40
6DC6 -75 | 30A5 -45 | ECC18%  0-60 | PCF80  0-30 | UFse -85
6DK6 -48 | 30AE3 -40 | ECF80 -85 | PCF82 -85 | UL4L -85
6DQ6B  0-88 | 30C1 -30 | ECF82 -85 | PCF84 50 | UL84 -30
6DS4 0-75 | 30C15 -80 | ECF86 -85 | PCFS6 UM84 -20
6EA8 0-58 | 30C17 0-85 | ECF804 1-50 | PCFo7 UYIN -50
6EH7 030 [ 30C18  O-¥5 | ECH42 0-70 | PCFS01 0-50 | UY1l -85
SEJ7 -85 | 30F5 0-85 | ECHR1 -30 | PCF802 UY41 -45
6EWE -85 | 30FL1 -70 | ECIT®3 40 | PCF805  0-75 | UY82 -50
§F1 -70 | 30F1.12 -93 | ECHS4 45 | PCF806 70 | UYss -30
6F5 -50 | 30FL14  0-75 | ECL8o 40 | PCF808 0-75 | W729 -60
6F6G -30 | 30L1 -40 | ECLS1 PCH200 0 | Z759 188
6F11 -38 | 30115 -85 | ECLS2 85 | PCL8L 50 | Z803U  0-00
6F13 -38 | 30L17 -80 | ECL83 -85 | PCL82 -85

6F14 -85 | 30P12 0-80 ' ECL84 -55 ' PCL83 085

Terms cash with orders only.

Guarantee satisfaction or money refunded.

Post and Packing 10p on all orders.

Send S.A.E. for list of Transistors, CRT's, Cartridges, Stylii, Tapes etc.

STEPHENS ELEGTRONICS

Dept (PW),
165 BICESTER RD., AYLESBURY, BUCKS.

Telephone: Aylesbury 84619

SPEAKER SELECTION

611, Forest Road,
Walthamstow, London, E.17
Tel. 01-531 3117

SPEAKER SYSTEMS (Post Free)

CELESTION

Ditton 15 £60
Ditton 25 £91-50
GOODMANS

Havant £46-00
Magnum £61-00
Magister £89-50

RICHARD ALLAN

SPEAKER KITS (Post Free)

PEERLESS

20-2 £21-50
20-3 £30-00
430-12 £38-00
WHARFEDALE

Unit 3 £19-00
Unit 4 £25-50
Unit 5 £36-50

Chaconne £35
Flamenco £46
Pavanne £51
WHARFEDALE
Denton i £31:00
Linton H £39-50
Melton £49-00
RICHARD ALLAN
Twin Assy. £17:00
Triple Assy. £31:00
Triple 8 £26-00

Comprehensive
range of Hi-Fi
available. Please
write or ring for
quotation E. & O.E.

G. T. ELECTRONICS

FOR REAL SERVICE WITH THE LARGEST
SELECTION OF ELECTRONIC COMPONENTS
AND TEST EQUIPMENT YOU. MUST VISIT:—

C. T. ELECTRONICS

267 ACTON LANE, CHISWICK, LONDON W.4
8.30 a.m,—&.00 p.m. Mon.-Sat,
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ELEKON SPECIALS

Twin Power Supply Panels, contains 2 x Texas |B10J10 Slllcog Bridge

Rectiflers 100 P.I.V. at 1A; 1 x Mullard OAZ225 Zener Diode 7-

Vv 10W;

1 x LT.T. Zener Diode 5-1V 1W; 5 x Texas 15121 Silicon Diodes 150 P.1.V.

at 200mA. Elecirolytic Capacitors 2 x Plessey 1000uF 25V

2 x 50uF 50V;

2 x Mullard 250uF 25V; 2 x Mutlard 6401F 25V; Circuit D’etails supplied,

Our best ever bargain. £1-00,

post 10

Metal Panels with 2 McMurdo B11A Nylon Relay or Valve Bases; 1 x
McMurdo 8-way; 1 x 10 wav Edge Plugs and Sockets. 2 panels for 50p, post

10p.
Transformers, Primary 10-0-100-125-200-220-240V; Secondary 10-0-10V

g_t 15n1A, ‘1.-25V at 1 Amp 50p, post

Parcel

1_?p.

Plugs, Sockets,

9 it 1s.
Electrolytic Capacitors etc. 4lb nett w
4 6-8V at 10 Watts, 3 for 50

Mullard Zener Diodes. OAZ22.

i S,
eight £1, post 30p.

p.
Fibreglass Board. Double-sided Copper Laminated 12" x 12" x /32" 25p,

post 8p. Post on 4 20p.

ELEKON ENTERPRISES

12A TOTTENHAM STREET, LONDON WIP 9PQ
Telephone 01-580 7381

U IR T HEHHHTTHR G TR
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... practical
...visual
...exciting!

no previous knowledge
no unnecessary theory
no “maths’’

electromcs
reall
m Mastered

| ]

BUILD, SEE AND LEARN
step by step, we take you through all the fundamentals of
electronics and show how easily the subject can be mastered.
Write for the free brochure now which explains our system.

1/ BUILD AN
OSCILLOSCOPE

You learn how to build
an oscilloscope which
remains your property.
With it, you will become
familiar with all the
components used in

2/ READ, DRAW
AND UNDERSTAND
CIRCUIT DIAGRAMS
L

1. =

as used currently in the

40 EXPERIMENTS

‘| ON BASIC ELECTRONIC
CIRCUITS & SEE HOW
THEY WORK, including :

to electric circuit, computer circuit, basic
radio receiver, electronic switch, simpie
transmitter, a.c. experiments, d.c. experi-
ments, simple counter, time delay circuit,
servicing procedures.

RAPY electronics. various fields of electronics.
3/ CARRY OUT valve experiments, transistor experiments Thils| e dstyle course will enable anyone to
OVER amplifiers, oscillators, signal tracer, pho- really understand electronics by a modern,

practical and visual method——no maths, and
a minimum of theory—no previous knowledge
required. It'will also enable anyone to under-
stand how to test, service and maintain all
types of electronic equipment, radio and TV
receivers, etc.

—-_—_—_——-——-—_———-——————_—_—_—_————_—-
| POST NOW To: BRITISH NATIONAL RADIO & ELECTRONICS SCHOOL

| for P.O. Box 156, JERSEY. Please send your free brochure, without obligation, to:

I we do not employ representatives

I BROCHURE  nAME BLOCK CAPS

l or write if you prefer notto cutpage . ADDRESS PLEASE pPws
L]

| special free gift also to all our students
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ELECTRONICS !

— "
CADEMY STEREQ CASSETTE Jig) . ROC PRICE REALISTIC HI-F] 36-WATT STERED CONCERTMASTER
TAPE DECK. MODEL CS-2000D FM-AM RECEIVER SYSTEM, MODEL 12-694
Na hi-fi system is complete without ane Brilliantly d_zsigned lun_er/umpll_fier with two mu!:hmg speakers.
hook il up to any ROC or other good qual. A I including Alt three units in beautifully finished walnut cabinets with smart
ity amplitier, and the results are ‘ f i W“necnug_uadsﬁ 0 aluminium vertical ums. The tuning dial is fronted by unique
fantastic! The CS-20000 records [fi]iik i Normal Price £1 black glass. Figures %ight up behind it in green when the unit is
and plays back. A big featurs is its . . on. Separate_easy-to-opgrate Left and Right volume controls.
easy-to-usé piano-key controls. g> Microswitch for onfoff. Programme selector. Separate bass and treble can trols.
Easy-te-get-at mic inputs are on = Headphaone s_n_clge! on front panel for easy access. Single tuning knob for FM_an_d AM.
tep; line inputs and outputs at the rear. Built-in aerials, facilities for external FM aerial. l_llummuted dial. Stereo broadcast mdm'aior
Dual-channel recording level meter. Pop-up cassette ejection. light. Each speaker has 63~ bass and 3~ treble units. Output: 9 watts r.m.s, per r;h_anngl inte
Sterea/Mono butten. Tape counter, Pausa contral. Tape speed 8 ohms. Frequency respanse : 30 10-20.000 Hz. FM: trequency range 80-108 MHz. sensitivity 25,
*17 ips (4-75 cms). Frequency response 100-10,000 Hz Wow stereo separation 30dB, image re)e:un‘nlwdb. :
oll  and flutter beites than 0 3%. Rewind lime better than 60 AM: frequency range 530-1605 kHz, sensitivity 100pV
all sec with C60 cassatte. Engineered throughout to the Sizes: speakers 8. wide, 12. high and 93. deep: receiver

20
including Ma““ﬂ

m‘;;:x!gt“in\ﬂea“ highest eiectrical and mechanical standards. Sie 167 | 8 wida, 12" high and 93~ deep. And their sophisticated
+al Price £65 0 wide, 41" high and 8" deep. Walnut cahinet with satin ‘50 I appearance matches the excellence of the: specification.
e inium trims. 2 R e == 25-WATY 3-WAY CRYSLER

‘LIVING AUDIO"
SPEAKER CE-5b F
This high quaity speak- { 'RIC,
er has its awn built-in = £27 E
3-way sound response switch, -25
giving you the ideal frequency response for Normg) Prige
B-TRACK | hi-fi, natural or mood music listening. lts 39-95 each,
STERED CARTRIDGE | beautiful, heavy, oiled walnut cabinet i
TAPE DECK MODEL RP-1000ST |incorporates two sepaiate speaker units an 8” woofer, and a 5”
he popular Lear-Jet type recording unit is the heart of mid-range with 2" cancentric tweeter. Power handling

J& REALISTIC 30 WATT sTeReo |
AMPLIFIER MODEL SA-500
A superb hi-fi amplifier with ajl the fea- |
tures you've ever wanted - for under
£46-00. Saving over £10.08 on the normal
retail value. Up-to-the-minute sfider controls for bass and trebls. Separate
volume and balance controls. Headphone socket on front panel. Push-button
input controls - magnetic phono [high/low) turer, aux. mono, monitor.
Loudness push-button control for perfect sound at low output levels.
Left and right push-buston onfoff switches for speakers. Noise fiherfnq

and tape monitoring facilintes. Two auxiliary AC autlets. FreqUency response 20- the fantastic RP-1000ST, which has full record and play- capacily: 25 ‘watts r.m.s into § chms. Overall frequency res —
20,000 Hz + 1 db at full power. 15 watts rms per channal. Walnut cabinet with back facilities. Automatic track change with manual over- ponse : 35-20,000 Hz. Cabinet size: 108" x 737 » 83", Exactly
satin aluminium trims. Inputs: phone 2-5mV and SmV RIAA; tuner/aux 250mV. Hum ride. Press (o start button. Stereo headphone and Left and right for matching the most modern decor.

and noise: phono ~ 60db: tuner/aux — 65db. How's that for a soecification] Right Mic sockets on front panel. Dual recording [evel
Size 141" wide, 3} high, 101" deep. meter, and Left and Right volume controls. Built-in pre-
T OLSON RASI0 AW Em mpx| @mn. Tape speed 32 ips (95 cms). Frequency response: 3 Ji
g%gl?i’“o ?UN;I? LERLILLY playback Jﬂ-l‘ﬂ.DDU‘Hz; recording/glayback 30-8,000 Hz. £3 120 ‘f
q 3 Line output: fully variable 8-500mV. The RP-10008T in- al Price £42-00
This ROC Tuner is especially de- i " orm;
A corporates all the features you'd expect in a top quality
signed to match the Qlson AM-395 . o -1 . O —
Steraa Amplifier, I price and Can_ndgg Tape Deck. SI.ZE 16 que, 4” high, 9” deep. =
value, as well as it's good losk- Cabinet in walnut. Ingiuding connesting leads PALACE AM/FM/MPX STEREQ TUNER AMPLIFIER SSA-16
R pon) This is one of the fowest priced sterq tuner amplifiers on the.
ing design! But of course it’s also P p
| ideal for use with any other amplilier. The RA-31D costs £10-00 Jess than ;narkel. It covers the full range of both AM and FM broadeast
the normal retail vatue, and yet it is a highly sophisticated unit, incorpa- ',’5‘1“9"5'“- And when you're switched 1o FM. an indicator
rating the latest solid state technigues. Operation is drift iree for sup- ights up vyhen a stereo signal is received - th_al| s the h'me to
feme station-holding capability. You can connect this Tuner to a sterso switch ta “Stereo”| The SSA-16 has all the facilities you'd ex-
amplifier. to a tapa deck or a tape recorder. And of course it covers all pect to find on tuners costing twice as much - separate vol-
the stations in the AM and FM bands. FM: 87-108 MHz, AM: 525-1605 kHz. s bass, treble, batance and tuning controls. Selector switch
FM Sensitivites: FM. 3uV; AM. 250uV. Stereo separation 30dB at 1kHz, image rejection "”399; th"ﬂ- AM, FM, stereo. Jack socket on frant panel for
60dB. Size: 11-% “wide, 4~ high. 7}~ deep. stereo Frequency range: FM 88-108 MHz AM
8-TRACK HOME STEREO CARTRIDGE PLAYER 535-1605 kHz. Frequency response: 50-16.000 Hz + 3dB.
REALISTIC SA-1008 6-WATT MODEL £1 Power autput: 4 watts tota) music power into two 8 ohm
STEREO AMPLIFIER With this unit, you can play any standard 8-track cartridge | speakers, Size: 16" wide, 43 high, 8" deep.
Here's fabulous, exciting value in} un the market — at a fraction of the normal ratail value! =y
miniature! This high quality stereo | It gives you a total of 5 warts of power, to faed into twa ROC 7-WATT STERED AMP“"EE
amplifier measures only 8" wide x 37 | 8-ohm speakers. The frequency response is 50 ta 10,000 %H_Assrs SK-317
i high x 53 deep. And yet it has sepa- | Hz. giving you a fine tonal quality that can't he bettered at R "J‘;"'"""
o rate ganged volume, balance and tone ton- | anything near this price. The E1 has separate tone, ch Ster_eu
ROC PRICE trofs. Plus speaker infout. mono/steres, phono/ | balance and volume controls, giving you complela free- “IS 'l";s
£1 4 5“ twner and power onfoff slide switches. The ends are oiled walnut, with match- | dom to select the sound you want to hear. Tape speed is ::';"tp n:ni:a: "
L 1ng enametled metal top. The front panel is satin aluminium and walnut-brown | 33 ips, and wow and flutter are both less than 0-3%. Size: it m: [2-2!;al"e
Normal Price £21°00 enamel. Frequency response is 50 to 10,000 Hz £ 3dB. Output 3watss r.m.s. 114" wide, 57 high, 11" deep. S8 S
ot than the normal re-
per channel into 8 ohms. Inputs are 100mV for both phana and tuner,

- tail  valusl  The
REALISTIC TM-100 SK-317 s a really o,
AM/FM/MPX ‘.2 compact unit measuring only 5" wide, 137
STERED TUNER h high and 637 deep. It contains its own mains
Here’s another unit that gives power supply, and has a ganged tone control and separate
you fabulaas value in miniature! volume controls for each channel. Specification: frequency
Designed specifically to mateh response 40-17,000 Hz + 3dB; output 3-5 watts music power
the Realistic SA-100B in both per channel into 8 ohms; input, phono, 00MV;
appearance, siza and perform- k

signal-to-noise ratio better than 45dB.
ance, the TM-100 is superb value-for-maney. It gives you the full FM
and AM ranges - FM, 88-108 MHz. AM, 535-1605 kHz. Sensitivities Norm
FMSpV: AM 250pV. Image rejection 5048, a Frica £28-60
OLSON AM-395 R.446 3-WAY MATCHEQ SPEAKERS
- These will do justice to your amplifier — and to your Normal
40-WATT STEREQ O packet. At only £16-40 a pair, they are real value-for-money. Price £25- 10 g e
AMPLIFIER Each cabinet is heavily lagged and teak finished They OLSON AM-372 16-WATT STEREQ AMPLIFIER

An ideal unit for your new handie 16 watts rms {8 watts rms each). Each loudspeaker Here' m 4 amplfi
sterso separate system, contains a large dval cone base unit, plus a separate ||°7€ S @really goad 2mplifier at a really down-to-earth price - nearly £7

ft is more than £10-00 tweeter Frequency range: 40 to 19,000 Hz. Size 14" high, tess than the normal retail value | Just look at what the\A_M—37Z will do
below the normal retail 9" wide, 63 desp. for you — reproduce signals from ceramic or crystal cartridges, AM and

ROG PRICE

i
4

price ! Making the AM-385 FM tuners. and tape recordars. And it gives you outputs for two sats of
one of Britain's best-hi-fi speakers, headphones and tape recorders. Frequency response is 30 to
buys. It takes in signals from magnetic or ceramic pick-ups, | OLSON AM-357 4-WATT STEREQ AMPUFIERQ 20.000 Hz + 3dB.Dutput 8 watls r.m.s pes channel music power inta 8
tuners (see Dison RA-310) and tape decks. And it's got out- Here's marvelious value for someone ust starting to set them- ohm speakers. Phona input 200mV. Tuner input 200my.

0 puts for taping and for headphanes. There are separate hass selves up in audio! At ""IY. £10°50. you get a fine a"""iﬁg.' e
and treble controls, separate Left and Right channef valume | SCTatch resistant metal cabinet, with a smart brushad al
controls. And a loudness switch for boosting the bass and front panel Itincorporates separate tone and volume controls for
treble notes when listening at low output levels. Frequency each channel. Inputs are provided for turntable {ceramic car-
response: 20-20,000 Hz + 3dB. Output: 20 watls r.m.s. per channel | [1'@8€). tuner and tape deck or recorder. Frequency response: 70-
infe 8 ohms, Inpets: magnetic phana 3-0mV RIAA, crystal phono 100mV; 20,000 Hz + 3dB Dutput. 2 watts r.m.s. er Ehf""?' into § °h!"s'
tape 160mV, tuner 160mV. Size 117%" wide. 4 high, 73" deep. The | I"Buts: phono B0mV; tuner/aux 80mV. Size 8 wide, 24~ high,
specification reads well - sounds even better! 43" wide.

Size: 121" wide, 3} high, 74~ deep.
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units at lowest prices?.’.

- i
@pare our prices with any other unit on th N 8]* i r = “ r i

hi-fi market, and you'll find you won't beat ROC Y
unit prices. No matter where you live, London or [ [ [ -

Land’'s End! :

Take a good look at all these super audio equip- Every item shown here is the best of its kind within its price range. Buy them| yyoRENS To150A8 /1
ment bargains. They're all on demonstration at separately or at the same time as the other top-value audio products fisted.} Transcription Turntable.

Compiate with pick up arm.

EAGLE_ISE80_ISTUDID] plinth and caver. £562-31

STEREQ HEADPHONE
Here’s the uftimate in head-
phong, design! Apart from
J its fantastic ability to repro-
duce all the fre ies from 20
phones. The R.328 is ideal, ata o 20,000 Hl_q;’::USsE,gg has

our Shop from 9 to 6 p.m. Monday to Saturday,
late night Thursday untit 7 p.m. But don’t worry
if you can't get there yourself. Qur Mail Order
service is at your disposal. With the same ex-

. R you discover the need for a
clusive ROC equipment — and at the same &@ / pair of really good stereo head-

Y R 328 STERED HEADPHONE
If you're starting in hi-fi. and

Y R85 STERED HEAD-

super value-for-money prices !
FHONE JUNCTIDN BOX

When you invest in ROC equipment, you're price you can afford. They have Jimi f NCTID
q . ted the d fort d st
getting much more than an exclusive product. padded ear cushions, a 6-foot cord e we‘h W of & u !;;Iwa‘m i "r:‘:zr:zhzu?;::[
You're getting value for money that is literally | and jack plug. Frequency range 30-15,000 Hz.  gesign. £aglo have designed and prndnud ! ne problem. All you d
. . Impedance 8 shms per channel. solution to the problem. All you do is connect
unbeatable. ROC units are bought direct from o P a pair of headphones which breaks with 81t 5t 1 your speakers and amplitier. glug in your
the manufacturer, and ‘ALL the savings ROC ROCIERICEE2:06 pravious concepts. You hear all the sounds poagdanones- and you're ready to take over! At the
derive from this are passed on to you ! GIESESUATERED crisp and clear. In fact, the reproduction is ey of o slide switch, you can have headphones
At ROC Electronics, we take extra care to select | polnoins :t“’e‘?;“n‘:t lhx',;e'n‘sffe'“ﬁ.afss;:::ﬁ:asb,'!n:ﬂlh alone. or speakers alone. or both together.
only th.e best buys. We check This model is for the more Separate slider vofume control on each Inpu(:zﬂsullunlf .for' use.wnn aﬂpl}lh;r: reted
everything before you do — and ‘ discriminating listener. For 2 earpiece. Impedance: 8 ohm per chanael, ” ° - Watts: Size: 2437 37 "x 1",
it's fully guaranteed whether you start the Irequency range ex- ¢ ROC pR]cE £14 90 ROLC PRICE £1 50
buy at the shop or by Mail Order. tends from 30 to. 16,000 Kz. And you TEC HR-007 HEAD-
C can adjust the volume of each earpiece inde- R.151 STERED
exclusive unit pendently. There's also a mono/stereo switch. ¥ When you want to listen to 3 CAR SPEAKERS
/° For maximum comfort, the ear cushions are the radio all by yourself, Smart black. tough. plastic cases, each

covered in soft leathers. ROC PRICE £7-05

HERE'S A RANGE OF AUDIO SYSTEMS BUILT AROUND
EXCLUSIVE ROC AMPLIFIERS AND TUNERS

Then this will solve the containing a high flux 110mm diameter speaker
problem. Separate volume unit. Just what you nesd to go with the CS.8
and tuning controls with D:rzrlridge Player or any other car sterea system.
easy-to-use knabs. Frequency range is  Fitted with over three yards of connecting
535 1o 1605 kHz medium wave band. cable. Dimensions: 6H"> 58 "% 3%". Imped-
Maximum output is 300 mW. ance: 8 ochms per speaker, Rating: § watts max
Normal Price £9 45 ROC PRICE£Y -6 Per speaker. ROC PRICE£3-72

EAGLE ' p 153 STEREO CAR
8-TRACK  spEAKERS
CAR These sloping frant
STEREQ speakers match the CS.8 Cartridge Piayer ar any
R PLAYER' csja other car stereo system. Fitled with high flux
Drive to the sound of music - with 110mm diameter speaker unit. and over three
OLSON AM-357 SYSTEM :‘h'gsi:::“;::555;:;’3:‘0g:"a’;:ﬂeﬂz"{- yards of cornecting cable. Dimensions: §447x
e - {3 - B .
Olson AM-357 Stereo Amplifier, | AM-372 SYSTEM fill the car with stereo sound. pldsal for %ﬁm);?g ;,;;':f':::c;, Sp:::; pelspeaker;
Garrard 2025 T/C Autochanger | gison AM-372 Stereo Amplifier, use with R.1510rR.152 speakers. Com-  RC PRICE£4-96 5
with Stereo ceramic cartridge. | Garrard 2025 T/C Autochanger [ Plete with all mounting FAGLELC.05 STERED =
plinth and cover and a pair of ROC § with Stereo ceramic cartridge, f§ Fr negative sarth electrical systems MAGNETIC CARTRIDGE ’/7\?\
d
ROC PRICE £3670 Normal Price £68-18 . speed: 35 cm/sec. Channel selector; Y011 find it hard to beat.
ROC PRICE £51-53 automatic with manual over-ride. gz_mgm‘va;":;m:":‘y‘:gf' P{:; ety o
2 : ; 3 ry Bm : L uency range:
'Zwﬁ"”"‘"““gc g <% 30.18,000 Hz. Channel balance: +1 545,
_ cChannel separation: 204B. Recommended

stylus pressure: 2-4 grams. Compliance:
9:<10-6 cm/dyne. ROC PRICE £4 75

EAGLE LC.07 STERED
MOVING-MAGNET

Now run your eye over the prices,
select the System nearest to your
budget — and you've hit on the
best value that your money can
buy! Supplied with all necessary
leads and plugs, ready to use.

R.088 4 watt Speakers. N | only. Dutput: 25 watts per channel.
Normal Price EES‘ZB plinth and cover and a pair of Frequency range : 70-10,000 Hz Wow 'Of fabulous reproduc-
ROC R.446 Speakers. and flutter: less than 0-3%. Tape tion &t @ vary low price.

REALISTIC SA-100B SYSTEM

Realistic SA-100B Stereo Ampli-
fier, Garrard 2025TC  Auto-
changer with Stereo ceramic
cartridge, plinth and cover and a
pair of ROC R.446 Speakers.
Matching TM-100 Stereo Tuner | patACE SYSTEM

“WATTS"

RECORD CLEANERS
The original ~Dust Bug™|
Automatic  Record Cleaner’
keeps your records clean as

£23-25 extra if required. Palace SSA-16 Stereo Tuner they play. £1-20 Watts Disc Preener. Kesps CARTRIDGE

Normal Price £63-98 Amplifier, Garrard 2025 T/C auto- REALISTIC 12-694 SYSTEM new recards like new - HEFE'S your opportunity

ROC PRICE £47-60 changer with stereo ceramic cart- | Realistic 12-894 Stereo Tuner Jy— for perfect record repro- [ OWM.a transcription carmdne
Amplifier with matching speakers % duction. 35p far the price of a ceramic! Is specially de-

L ridge, plinth and cover and a pair —— signed to match top quality tone arms, and

(r;,

and Garrard SP25 Mk il with J§ B.307 TRANSISTOR-

of ROC R.446 Speakers. 3 1ZED STEREQ to get the very best fram your hi-ft amplifiar.
Normal Price £84-98 Eagle_ LC.07 _3‘9”39 Magnetic PRE-AMPLIFIER e g, 0-7 mil diamond stylus. Output: 7mV per
ROC PRICE £66-30 Cartridge ?nd plinth and cover. Now your amplifier > channel. Frequency range: 20-21,000 Hz.
e, Normal Price £144-05 that could only reproduce §” Channet balance: + 1d8. Channel separa-

ROC PRICE£124-50 ceramic or crystal pick-up cariridges, can o0’ 28¢B. Compliance: 12..10-6 cm/dyne.

accept signals from moving-magnet can- HOC PRICE£6-37

B : ridgest The R.307 steps up signals from [ 1 - R.088
o between 5-20mV to 200-800 mV. Input: i | MATCHED
\\s/// oLsSoN X \“ 5-20mV. Equalisation: RIAA. Qutp i STEREO
"/AM-385SVSTEM 200-800mV llat. Frequency range Loud-
Olson AM-395 Stereo Amplifier, 22.000 Hz. Dimensions: 33" x SPEAKERS
Garrard SP25 Mk Ili Record Player | REALISTIC '/SA 500 SYSTEM st Iy—‘—"—?: ::,[i,rn :TCE:E:,'C;;:PHONE i e

with Eaple LCO7 Stereo Magnetic | Realistic SA-500 Stereo Amplifier,
Cartridge, plinth and cover and a | Garrard SP25 Mk Ill Single Record | ROC E1 SYSTEM )
pair of Eagle DL.67 Speskers. | Player with Eagle LC.07 Stereo | ROC ET 8 track Stereo Cartridge
Matching RA.310 Stereo Tuner | Magnetic Cartridge. plinth and | Flayer complete with a pair of
£38 85 extra if required. cover and a pair of Crysfer CE-5b | FIOC R.088 4 watt Speakers.
Normal Price £106-65 Speakers. Normal Price £157-95 | Normal Price £59-10
ROC PRICE £92.60 ROC PRICE£124-60 ROC PRICE £49:45

iz ROGELEGTRONIGS LTD
mail order service. hearing - thts fantastic response comes from such a small size

?j‘;(" £:n)px:'|1';e53 M. JORY. Esq. 193 EDGWARE RD LUNDUN, w2 1ET.01 B VER YARY - only 10" 67> 611 The DL 67 is the end product of several years effort
(f ' °: Y -m ordersp inte the problems of full frequency response from small cabinets. The DL.67
orm&p . — has a dual cone high compliance bass mid range unit. and a horn tweeter, The speaker

l“de"—ﬂ!] CALLERS WELCOME AT THE SHOP Buyit withyour has a vaniable brilliance control to suit individual rooms - a feature normatly only found
HP terms availahle 9_6 MON To SAT on very expensive speaker systems. Power handling capacity: 10 watts rms. 20 watts
for-callers ’ peak. Frequancy range: 35-20,000 Hz. Flux density: 11,000 gauss. Impedance: 8 chms.

LATE N'GHT THURSDAY 7 PM Dimensions: 113" high x 8" wide x 63~ deep. Finish: ciled teak. ROC PRICE £18-80 each

EXTENSIDK CCGRD R.352 stereo spzlkers‘ Each unit comes
.. Fitted with heavy duty complete with 10-faot lead and phono plug.
= 3-circuit stereo plug at and fook really smart. Power handling per
une End nd 8 matching stereo socket at speaker: 4 watts rms, 8 walts psak.
the other. RGC PRICE £1.30 Frequency range: 40-16.000 Hz. Flux
STEREC HEADPHONE "Y' ADAPTOR density: 8,500 gauss. Impcdance
R.361 Enables you to vse two sets of Dimensions: 37 high, 53" wide, 4
stereo headphones from a single socket. Finish: oiled walnut
Fitted with male plug and two female ROC PRICE £9-50 pair
sockets. ROC PRICE £1-30

EAGLE DL.67 HIGH COMPLIANCE 3- WAY TEAK SPEAKER SYSTEM
from 3 rich, deep, 35 Hz bass to above the limit of human
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CN.240/2 Miniature soldering iron 15 watt 240 volts, fitted
with nickel plated 3/32‘' bit and packed in transparent
display box. Also available for 220 volts. Price £1.70

CN.240 Miniature soldering iron 15 watt 240 volts, fitted
with iron coated 3/32" bit. Up to 18 interchangeable spare
bits obtainable. This iron can also be supplied for 220,
110, 50 or 24 volts. Price £1.70

G.240 Miniature soldering iron 18 watt 240 volts
extensively used by H.M. Forces. Suitable for high speed
soldering and fitted with iron coated 3/32‘ bit. Also
available for 220 volts. Spare bits 1/8", 3/16’* and %'’ are
obtainable. Price £1.83.

CCN.240 New model 15 watt 240 volts miniature soldering
iron with ceramic shaft to ensure perfect insulation

(4,000 v A.C.). Will solder live transistors in perfect

safety: fitted with 3/32 iron coated bit. Spare bits 1/8"
3/16'" and %' available. Can also be supplied for 220 volts. .
Price £1.80

CCN.240/7 The same soldering iron fitted with our new
7-star high efficiency bit for very high speed soldering
The triple- coated bits are iron, nickel and chromium plated.

Price £1.95

E.240 " 20 watt 240 volts soldering iron fitted with
%' iron coated bit. Spare bits 3/32", 1/8' and 3/16"'
available. Can also be supplied for 220 and 110 volts.
Price £1.80. ’

ES.240 25 watt 240 volts soldering iron fitted with 1/8"
iron coated bit. Spare bits 3/32**, 3/16'* and %** available.
Can aiso be supplied for 220 and 110 volts. Price £1.83

SK.1

SOLDERING
KIT

The kit contains a
15 watt 240 volts
soldering iron
fitted with a 3/16" bit,
nickel plated spare bits of 5/32" and
3/32", areel of solder, heat sink,

3 cleaning pad, stand and booklet ““How
Price £2.75 to0Solder”. Also available for 220 volts, Jmes

| enclose cheque/P.0./Cash
(Giro No. 2581000)

Name
Address

SK. 2
SOLDERING KIT

This kit contains a

15 watt 240 volts
soldering iron fitted
with a 3/16" bit, nickel
plated spare bits of
5/32" and 3/32", a reel
-~ of solder, Heat Sink,
Price amp fuse and booklet
£2.40. “How to Sclder”

PW4

[] Please send the Antex
colour catalogue.

Please send the following:

MES. 12

A battery operated

12 volts 25 watt
soldering iron complete
with 15’ lead, two
crocodile clips for
connection to car
battery and a booklet
"How to Solder” packed
ina stro?{alastic wallet.

Price .95,

(AN

from electrical, radio or car accessory

shops or from Antex Ltd., Freepost
{no stamp required) Plymouth

~ PL1 1BR Telephone 0752 67377/8
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PRACTICAL VL 47 NO 12

WIRELESS ...

Something for everyone

FOR a long time now readers have been regaled with a
monthly offering of information on the latest integrated
circuits in the hope that they would find fun in playing
around with our practical suggestions for employing these
devices.

In last September’s issue we started publishing a design
for a Digital Frequency Counter/Timer that employed more
than a dozen i.c.'s besides the usual discrete devices.
Next month we shall be proudly introducing our “Texan”
stereo amplifier to you. This also uses a number of i.c.'s
in a highly developed circuit.

“All very clever” you say, “but what's all this about?”
Just this—we don’t want you to think that we have gone
i.c. mad. If we could possibly ballot our younger readers
they would no doubt plump for i.c.’s in every project, seeing
that they have been brought up on the things. But we do
have others who have been forking out the cover price of
PW for a couple of decades or more, some even since
our No. 1. We want to assure them that they are not
forgotten. We shall continue of course to provide them
with circuits and projects, even valve projects, suited to
their taste.

But whether we like it or not it can be safely concluded
that the transistor, and the avalanche of its derivatives, is
here to stay, at least until someone pulls the same trick
on the transistor as they did on the valve.

And the point of this homily? We don't want our sup-
porters divided into opposing camps on the subject of
i.c.’s. We want everyone, young and old, to understand
them and what makes them tick (Digital Clock . .. makes
them tick . .. ugh!) and to this end we shall be publishing
a series of articles on the subject. We shall also be pro-
viding plenty of information on faultfinding around i.c.’s
so that if the home constructor’s version of a circuit fails
to work he’ll know where to start the Sherlock Holmes
treatment.

After all, even if we turn our backs on them, all those
millions of danged i.c.'s aren't going to disappear over-
night into some bottomless pit, much as some of us would
like. As Pat Hawker remarked recently in Radio Communi-
cation "people are at last beginning to weigh up the pros
and cons of semiconductors a little more realistically than
in the rush to solid state of the ’sixties. What we want to
do is to encourage the use of semiconductor devices for
those applications for which they are really most suitable
—and in some other respects to thank goodness for the
good old valve”.

We aim to do just this in Practical Wireless.

W. N. STEVENS—Editor.
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NEWS...

Sonex 72

Sonex 72 will feature the new
products and trends. Exhibitors
will introduce their new models
at the Show—from all over the
world.

A special daily programme of
lectures and discussions by ex-
perts, technicians and personali-
ties will be featured. .

Sonex 72 will contain the latest
equipment in specialist Hi-Fi,
Tape Recorders, v.h.f. Radic and

Stereo, to name but a few
categories.

Accessories will also be
featured.

The dates are March 22 and 23
(Trade only) and March 24, 25
and 26 (Trade and Public). Venue
is Skyway Hotel, Bath Road,
Hayes, Middlesex. Entrance
tickets may be obtained from your
local audio dealer. ’

Tuner and Amp.

Bryan Amplifiers inform us that .’

their model 9000/50 amplifier and
model 1500 f.e.t. tuner are now
available.

~ Power output of the 9000/50 is
25W r.am.s. per channel into 80
or 150 at 1kHz and 10kHz. Signal
to noise ratio for a magnetid P.U.
is better than 70dB. Total har-
monic distortion at 6W r.m.s. is
0-1%. Frequency response is
+1dB (40Hz to 20kHz).

Aerial input impedance of the
1500 tuner is 750 and the tuning
range is 87-5MHz to 108MHz.
Sensitivity is 2-5.V for 30dB
signal/noise ratio and 5.V for
full limiting. L.F. rejection is 80dB
and image rejection, 70dB. A.F.C.
pull in range is 300kHz. Total
harmonic distortion is 0-5% at
100% modulation at 1kHz and
frequency response is +1dB (40Hz
to 14kHz).

Cabinet sizes of both units are:
1384 X 514 X 10%;in. Each unit has a
two-year guarantee and prices are
£66 for the amplifier and £72-40
for the tuner. Chassis without
cabinets’ are £61 and £67-57 re-
spectively. Bryan Amplifiers Limi-
ted, 18 Greenacres Road, Oldham,
Lancashire.
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NEWS...

Highgate Acoustics announce their
poly planar range of speakers.
There are three models in the
range—P5B, P40 and RP8. Being
very flat they can be mounted in
a variety of positions ie. into
walls, flush doors, or in car doors.
They can be obtained either in
cabinets as shown or as basic units
for mounting in the method the
purchaser may choose.

The Poly-Planar loudspeaker
functions basically in a similar
manner as that of the cone loud-
speaker system. There is a mag-
netic structure which produces a
radial field within a closely spaced
gap. A voice coil is immersed in
the gap and electrical signals
applied to the coil produce motor
action with resulting acoustical
output. In place of the conven-
tional paper cone, however, is a
flat plastic panel which is only a
fraction of the depth of the
equivalent cone structure. This
panel is made rigid by the choice
of plastic materials in conjunction
with a special surface skin treat-
ment. The material used is ex-
panded polystyrene in a com-
pacted bead structure. Since the
beads are largely air, the mass
is extremely low.

To obtain the desired acoustic
properties the panel incorporates
a combination of circular grooves
in conjunction with special acous-

NEWS...

tic fill materials. This combination
provides the proper balance of
compliances and damping for
wide response characteristics.
With a flat rectangular panel a
larger piston area is also available
and hence the length and width
dimensions can be made smaller
than the cone speaker.

Model P40 (shown) has peak
output of 40W (25W r.m.s.) Fre-
quency range is 30Hz-20kHz. In-
put impedance is 8. Price of
P40 speaker unit without cabinet
is £5-75 and speakers in teak
cabinets as shown in the picture
cost £9-75 each. Highgate Acous-
tics, 184 Great Portland Street,
London, W.1. (01-636 2901).

1500 tuner

9000 /50

White Rose Rally

The above rally will be held at
Lawnswood High School, Leeds
on 2nd April, at the junction of
the A660 Leeds-Otley and A6120
Leeds Ring Road. Ample car-
parking space will be provided
and refreshments will be avail-
able. There will be a raffie and
trade stands with bring and buy
stalls. The whole family will be
catered for.

Talk-in will be on 160m and 2m
with the callsign G3XEP/A. For
further information contact R.
Short, G3YEE (Tel Bradford
664220) or E. Lawley, GS8EHV
(QTHR).

This rally is organised by the
White Rose Radio Society,
G3XEP, 83 Armley Town Street,
Leeds 12, Yorkshire.
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‘Typica/ installation circuit.

L. Vale (Products) Limited in-
form us that they stock a com-
plete range of anti-burglar devices
from magnetic window catches to
pressure mats that make an elec-
trical contact when trodden on.

They manufacture and supply
an efficient and reliable burglar
alarm system which consists of
an “open” and “closed” circuit
control unit (Security Key Oper-
ated), a loud internal bell, and an
external bell housed in an
approved weather proof - cover.
The external bell unit is made of
steel plate and has the wording
“BURGLAR ALARM” imprinted
thereon. The finish of the unit is
in royal blue.

Working in conjuction with the
above equipment are the main
accessories, i.e. door and window
contacts, pressure mats for con-

" cealing under lino or carpets, and
vibrator -switches for the protec-
tion of plate glass windows.

Door and window contacts
operate on a closed circuit system
—this means that when the alarm
control unit is set, a minute
amount of current flows through
each of the contacts. The current
is supplied by a heavy duty 12V
battery housed in the control unit
together with the “Electronic
Transistorised Printed Circuit
Panel.”

The closed circuit contacts are
so designed that the opening of
a protected door or window will
instantly cause the bell or bells
to sound, and even if the door or
window is immediately closed the
alarm continues to sound.

The cutting of wires on this
circuit produces the same effect.
L. Vale (Products) Lid., 288
Bishopsgate, London, E.C.2. (01-
247 8087 and 01-588 1341).

New from R.C.S.

RCS Products, (Radio) Limited
announce their new “Universal”
battery eliminator unit. It is a
small power unit that is capable
of supplying either 6V, 7-5V or
9V. There is a common positive
on the unit with press stud “bat-
tery type” fixing with terminals
for the three voltages (see photo-
graph). Price is £2-50 plus 15p
postage and packing.

The Company also announces
the “Plus-3 Mk 2" power supply
which is an up-to-date version of
the earlier power unit that gives
a switched output of 6V, 7-5V and
9V. A neon indicator is fitted to
show when the unit is switched
on. The price is £3-25 plus 15p.

Both of these units are ideal
for operating cassette tape re-
corders where battery drain is
quite high if they are used for
any length of time, but the volt-
ages they supply make them ideal
for use with portable radios, slide
viewers or any device normally
working from batteries supplying
the same voltages as the unit.

RCS Products (Radio) Limited,

31 Oliver Road, Walthamstow,
London, E.17.

The "“Universal”

e

The “Plus-3 Mk2"

Rvo 1972

Avo (Thorn Group) announce a
completely new Avometer, the
Model 72. 1t is the company’s first
pocket-sized multimeter with a
sensitivity of 20,0000V d.c., an
accuracy of + 2% on all d.c.
voltage, a.c. voltage and d.c. cur-
rent ranges, a frequency response
up to 30kHz and the ability to
measure up to 20 megohms.

A single scale calibrated 0-100
and 0-250 covers all voltage and
current readings. A further scale
covers resistance measurements.
Only two input sockets are re-
guired for all measurements,
which cover d.c. voltage from
150mV to 1000V f.s.d., a.c. voltage
from 10V to 1000V f.s.d., d.c cur-
rent from S50pA to 1A f.sd. and
resistance from 10 to 20MQ.

The Avometer Model 72 is sup-
plied complete with moulded test
leads, interchangeable prods and
clips and a comprehensive instruc-
tion book. Avo Limited Avocet
House, Dover, Kent.
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conductors the average constructor accumiu:

lates. First there are those you buy in the
ordinary way, then there are those salvaged from
other equipment, from computer panels, etc., and
finally there are the very cheap surplus types that
have flooded the market in recent years.

For all these, apart from the those newly bought
as guaranteed devices, a transistor tester is very
useful. Even with new devices, the gain spreads of
so many devices are wide and for certain circuits it
is often necessary to select one with a particular
gain. Transistors can also be matched using this
circuit.

The Transistor Tester which is the subject of this
article was designed to perform all the important
tests and in addition the gain of the device can be
directly read off. The unusual aspect of this parti-
cular circuit is that an inexpensive meter is used.
This item is by far the largest cost in circuits of
this type—it will often account for well over half
the cost..If we are realistic, useful though a tester
is when required, it hardly warrants large expendi-
ture. The meter used in the prototype is of the
cheapest type of moving coil meter available—the
recording level meter. These come in various shapes
and sizes, the majority are similar to the one illus-
trated but other miniature types are also available;
the one used here has an edgewise scale.

The Transistor Tester gives an indication of the
leakage of the transistor under test for both NPN
and PNP transistors of all types as well as diodes.
The gain of the transistor is measured at 1lmA
collector current. Nearly all these level meters
have a sensitivity of around 150uA but they do vary,
in any case it is not actually necessary to know the
sensitivity of the meter or its d.c. resistance.

Meters of the type described are widely available
at prices varying between 50p and £1, much less of
course than any other types.

OVER the years it is amazing how many semi-

THE CIRCUIT

The circuit of the prototype is shown in Fig. 1.
SW1 alters the polarity of the battery applied to the
transistor to accommodate PNP and NPN types but
the meter with its associated components is wired
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permanently in the positive arm of the supply mean-
ing that it does not have to be switched. SW2 simply
applies the shunt resistor across the meter to alter
it from its basic sensitivity to 1mA at the point
marked on the meter. The choice of R2 must be
made for the actual meter used and it may be
considerably different from the value used in the
prototype. It is of course necessary to switch only
one side of this resistor and readers may be puzzled
by switching both sides; this is only because com-
structing it in this way is easier and neater and
has nothing to do with the electrical characteristics.

With the meter on its basic sensitivity with SW2
open and with a transistor connected up to the
circuit it will be seen that the meter will read the
current flowing through the device. If the base
circuit is open, as it should be, this reading will
indicate the leakage of the device. By definition
the leakage of a device is that current passing
through it with no bias applied.

With a good device only a small reading or none
at all will be registered on the meter. With a tran-
sistor with heavy leakage the reading will be con-

- siderable.

SW3 and VR1 are a log potentiometer with
switch wired in series. When SW3 is closed, base
bias is applied and the current passed through the
device should rise considerably (if it is a good
transistor).

R1 !
4-7k SW1a

M1
1 +
!
SW3 ~ 1
\ Transistor | Sw2a Sw2b
yunder |
N ; test } Lo !
|
{
|
|

220
SWib

Fig. 1: The circuit of the transistor tester. SW1 alters the polarity

for either NPN or PNP devices; SW2 changes the sensitivity from

basic to 1mA; SW3 is combined with VR1 and applies bias to the
base for gain readings.



TRANSISTOR GAIN MEASUREMENTS

Now the gain of a transistor is the collector
current divided by the base current. We know what
the collector current is if the meter reading is at
a certain level, ImA. Now the voltage at the col-
lector will be very slightly less than that at the
battery positive due to the d.c. resistance of the
meter but as this resistance does not vary and
since we are always going to take gain measure-
ments at 1mA the voltage drop across the meter
will be constant. In fact the voltage drop is only
about 0°2V but this does represent about 15 per
cent of the total supply (a 1-5V battery is used).

The voltage at the base will be about 0-3V for
germanium types and 0-6V for silicon types, so for
each type the voltage between the collector and the
base will be constant: For silicon it will be 1-5V
—0-6V —0-2V=0-7V and for germanium a similar
sum would show that there will be 1V. Since this
voltage is always the same, the base current will
depend on the value of resistor in the circuit.

What we do is to vary the base bias resistor until
the correct level is shown on the meter. The setting
of this will directly indicate the gain.

A IMQ pot is used with a 4-7kQ safety resistor
in series so that at the maximum resistance value
for germanium types a 1lmA reading on the meter
would indicate a gain of 1,000 while for silicon this
reading would indicate a gain of about 1,500. At
minimum setting the gain would be about 5 for
germanium and 7 for silicon. If there are transistors
with gains outside this range the author has never
heard of them.

It will mean that two scales for the gain will have
to be marked, one for germanium and the other for
silicon. An alternative would be to mark the gain
_scale for only one type (presumably silicon as these
are far more common nowadays) and remember that
a constant conversion factor is needed for germa-
nium, that is divide the reading by 0-7.

Note that this tester is not really suitable for
power transistors as the gain varies with the col-
lector current and power transistors are designed
for very much higher collector currents than the
ImA used here.

Another disadvantage is that a true gain reading
is not possible if the leakage is high, though the
circuit will at least show if the device is usable
and in any case a transistor with high leakage is
not likely to be of much use anyway.

TESTING DIODES

Diodes are tested by connecting between the
emitter and collector sockets and changing over the
PNP-NPN switch. In one position a small reading
should be indicated (or none at all), the other way
around the meter should be hard against the back
stop. These meters are very hardy and will stand
a considerable amount of overloading of this type.

CALIBRATION

The gain scale can be calibrated by doing a series
of calculations by measuring the resistance of Rl
plus VRI1 in several places but in practice only three
or four points need be marked. A gain of 20 is
equivalent to a resistance reading 14kQ; for 50, 35kQ;
for 100, 70kQ and for 500, 350kQ. These can be
checked on a multimeter and the scale calibrated

accordingly. These readings are for silicon and the
conversion factor should be applied to germanium.

In practice the scale is hardly needed as one gets
a very good idea very quickly as to the sort of read-
ings one should get to indicate a good device.

CONSTRUCTION

The prototype was built into a small aluminium
case which is available from the suppliers men-
tioned in the components list. This is a very con-
venient housing for the Transistor Tester and is
strongly recommended but of course any suitable
case, either metal or plastic can be employed.

SW1 and SW2 are slide switches which are
mounted either side at one end. Just a note of
caution; even though slide switches are of simple
construction, some cheap imported ones are very
poorly made and will pack up quickly. This is men-
tioned through bitter experience; it is well worth
while buying decent quality ones.

The drilling and cutting for the lid of the recom-
mended case is shown in Fig. 2. The size of the cut
out for the meter will depend on its actual dimen-
sions and so no size is shown. The pot is mounted
in the middle, leaving enough room around it to
mark the scale. )

Fig. 2: The melalwork details. If the recommended case is used
all drilling is done on the Iid.

The transistor mounting sockets can take a variety
of forms. Miniature sockets made by R.S. Com-
ponents (the old Radiospares) are good and can
be mounted along the bottom. These are small
enough to take the leads of the transistors directly
but they will also take small plugs (which match
the sockets) which can be fitted with leads and croc
clips to test tramsistors in situ. A conventional tran-
sistor mounting socket can be fitted between the
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two slide switches; this can be wired either for the
conventional eb,c, arrangement as shown in the
drawing but what may even be more useful is to
wire it for those transistors which can only be
tested by twisting the leads out of shape such as
the 2N2926, etc., in this case wiring the socket e,c,b,
may be preferred.

Fig. 3: The wiring details.

The battery can be small 1-5V, type U16, which
can be held in place by glueing it to the lid.

METER SHUNTING

To obtain a meter reading of 1mA it will be
necessary to shunt it. Sometimes d.c. resistances are
marked on the meters themselves and if both the
sensitivity and d.c. resistance are known, the resis-
tance value can be calculated. However if this is
done, check the final result as the author has some-
times found such data unreliable.

To find the correct shunt resistor temporarily wire
a variable resistor (1kQ) should be sufficient) in
parallel with the meter and wire this combination
in series with a multimeter set to read 1mA, a
1-5V battery and a variable resistor of about 5k(}.

Before connecting up this arrangement ensure that-

both meters are connected with the right polarity
and that the 1k{} potentiometer is set to minimum

% components list

R1  4-7kQ W, 5%

R2 220Q—see text

VR1 1MQ log. pot with switch

SW1, SW2 2 pole, 2 way slide switches
M1 Recording level meter—see text
U16 1-5V battery

Miscellarieous
Transistor socket; Miniature sockets (see text);
Case available from H. L. Smith and Co. Ltd., 287/9
Edgware Road, London W2 1BE: Type K with PP
base, size: 4 x 21 x 1%in. Price 45p including postage.
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An internal view of the prototype.
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resistance. Now set the value of the 5k resistor
until the multimeter reads 1mA and then increase
the value of the 1kl pot until the meter reads the
correct level. A slight readjustment may be neces-
sary to both controls but once the multimeter is
reading 1mA and the meter is at the correct level
it is only necessary to measure the value of the
resistance track on the 1kQ pot, select a resistor
of that value and wire it into the circuit.

BATTERY TEST

With this circuit it is a simple matter to test the
battery. With the meter in the “high sensitivity”
position and a bridging wire between the e and b
terminals, a setting will be found on the pot which
will give the standard meter reading. If this is done
with a new battery the position can be marked, as
soon as such a test requires a lower resistance
reading the battery should be changed. The bat-
tery should last a considerable time as it is drawing
a maximum of 1mA when actually in use, for the
rest of the time no current is drawn and the life
of the battery will therefore approach the “shelf
life” of at least a year.

Note that although transistors can sometimes be
tested in situ, readings may be very unreliable due
to other components in the circuit. A very convenient
way to test these is to take two readings using the
voltage. range of a multimeter; (a) to see if there is
a voltage drop across the load (usually a resistor
but sometimes an inductor)-and (b) see if there is a
reading across the emitter and collector. If there
are voltages across both the transistor and the load,
however low, it’s a pretty good bet that the device
is O.K.
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DESIGN CONSIDERATIONS
FC.Judd

OTAL harmonic distortion in modern audio

l amplifiers is often as low as 0-1 per cent and in

exceptional cases lower. Accurate measurement
of THD down to even 0-1 per cent calls for a pretty
expensive intrument and one with a built-in audio
volt/millivolt meter and filters could cost over £200.
The function of a THD meter is to remove all trace
of the fundamental frequency of the test signal and
leave only the harmonics produced by the amplifier
under test, the amplitude of these being measured
as an r.m.s. voltage which is then related to the r.m.s.
voltage delivered by the amplifier to the input of the
THD meter. It is very important therefore, that the
audio signal generator used for THD measurement
provides an almost distortion free signal otherwise
any harmonics in the test signal will be added to
those generated by the amplifier.

If reasonable accuracy is to be achieved then the
audio signal generator must have a harmonic dis-
tortion factor of not greater than 0-05 per cent or
preferably less, or must be coupled to the amplifier
under test via a low pass filter so as to reduce har-
monics from the test signal to 0-05 per cent or lower.
Equally, 50Hz hum from either the audio signal
generator, or the amplifier under test, can give false
THD readings and it is usual to insert a high pass
filter at the input to the THD bridge.

A typical set up for THD measurement would be

Amplifier
dummy
Audio signal LELRNS
generator

test

L filter o___j—

&% 1

as shown in Fig. 1. The low pass filter at the
generator output would not be necessary with a
generator having less than about 0-05 per cent har-
monic content.

THE THD BRIDGE

The basis of all THD meters is the bridge used to
remove the fundamental of the test signal. The cir-
cuit given in Fig. 2 is a typical arrangement and
covers the frequency range 15 to 30000Hz. The input
attenuator may be an ordinary log carbon track
potentiometer and is necessary to prevent overload-
ing the bridge input Trl which is a combination emit-
ter follower and amplifier. The input signal may well
be quite large, e.g. that from a typical amplifier run-
ning at 20W r.m.s. output would be over 12V r.m.s.
With an audio voltmeter connected at the outpyt of
the THD bridge, the input attenuator (VR1) must be
used to reduce the input signal so as to obtain a
reference reading of say 1V (1000mV) r.m.s. The
overload point of the THD bridge input with VR1 at
maximum is 5V r.m.s. and the absolutée maximum
reference signal should never be greater than 2V
r.m.s. .
If the bridge is carefully constructed its own hHum

st

The THD meter constructed by the author and based upon the circuits
in this article,

and noise level should not exceed 2004V. Distortion
voltages down to approximately 0-5mV can be ob-
tained from a 1V reference signal which represents
0-05 per cent. A distortion factor of 0-1 per cent
would be represented by a
reading of 1mV to a refer-
ence of 1V or 0-1 per cent
which is 60dB below the
reference

The signal from Trl is fed
via S1A either to the bridge,
from both the emitter and

High pass

—T°  fiter o™
?
Arﬁ lifier under |_
Low pass Lo P o Lo THD Ot

collector (via S1B), or directly
{via S1A) to the base of the
bridge amplifier Tr2. The in-
put signal can therefore, be
\ switched through for refer-
encing or to the bridge for

bridge

Fig. 1: Arrangement of equipment for
measuring total harmonic distortion.

©

Lo

meter

Aucio voit/millivoit

- nulling. The bridge circuit
may look a little complex but
is simply a Wien bridge with
fine control over frequency
and balance, both of which
are absolutely essential as
the point of null at any fre-
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+24v

(Stabilised)
R16
%RB §R11 > 10k
>120k k
tc 10k
3 I 4 + 6
=250 OOluE  S2a / Lin c1
-_ C6 25
"4 o5 Main | c13
C7 5y 2200pF frequendy g
Input —] P controf ¢ {1 Oscilloscope
\I—' 10pF monitor
O
Tr2 L5
Z h%\{gf B8C109
C8 gqg 1HF -
"_‘l Lin
c1 B
R1 CO g g 0-22uF +|c1s
[ S — 2 R7 %529'( : _.—_;:.3.5 Output
47k 10 109 0" 047 4F 2:7k F L_5)to audio
uF 1 voltmeter
1y O OlE 520
.|R2 R4 I_}D4 5
250K 6'81% %1-5k 5 th C1alt <rio R13 SRIS
Log C12yg2200pF o0 2k 2k 12k
— VR6 Tk Ln u
Fine frequency
\ \ N : N . =
77 [ l 1 Via bridge [ 4 4 ! >
7 . 4s 1000pF
= s1b (2: Direct to output :!. st
3 7500w J
. - Z v -
: 555
5. 7000— 3oooosz Fig. 2: The bridge circuit, used to remove the fundamental component of the audio CKGOO6

quency is extremely sharp. Negative feedback is
included between the output of Tr2 and the base
of Trl to ensure appropriate gain and a linear fre-
quency response. (The system frequency response
straight through, should be within +1dB from 10Hz
to 100kHz) The output to either an external audio
voltmeter or a builtin meter is taken from the
collector of the final amplifier Tr3.

THE VOLT/MILLIVOLT METER

The circuit shown in Fig. 3 was used in the THD
meter shown in the photograph and was found

signal.

accurate enough for obtaining distortion readings to
less than 0-1 per cent. The lowest range should be
adjusted for ImV full scale deflection and the remain-
der of the ranges for either 3, 10, 30, 100, 300mV
and 1V, 10V or 3, 5, 10, 50, 100mV and 1V, 10V. The
highest, 10V range, is worth including as a check on
input overload.

No values have been given for the attenuator net-
work as these will depend on the selected millivolt
and volt ranges. The basic attenuator impedance
should be around 12k() to match the output from the
bridge.

The impedance of the meter circuit input at Trl is

input from RO R17
THD bridge +20V 4-7k 100 +24v
__ _ Screened y >
(Stabilised)
Attenuator  R2 RS r2 R8
(see text) 470k 22k BC109 1001
Tr1
BC109
C1 c4
- — -
O-IuF 10uF
R1 +]c3
— %SOk o 1000
2 g
sty
c2
\ L
10pF
1087 i OA81
Ali OA
R3 R. RS R7 e
>180k 22k >27k >12k
Initial mput R12 VR1
R=12K for Screened 33 %'S_O’\ A A
mV range /,
7 Fig. 3: The volt/millivolt meter used in conjunction with the bridge of Fig. 2. CKGOO8
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over 3M{) and the output from the emitter follower
Tr2 about 250Q. The overall frequency response from
input to the meter itself is flat from 10Hz to 100kHz.
The meter amplifier comprises Tr3 and Tr4 which
feed a bridge rectifier employing silicon diodes. Feed-
back from the bridge to the emitter circuit of Tr3
ensures linearity.

Initial setting up can be carried out by injecting a
1mYV sine wave signal to C1 at the input to Trl with a
12k resistor between Cl and earth. The feedback
potentiometer VR1 should now be set to obtain full
scale deflection on the meter. Other ranges are
adjusted by the input attenuator networks accord-
ingly. The meter used in the original was a 250uA
f.s.d. large scale instrument but a 2000A movement
could be used as there is sufficient range of control
in the feedback potentiometer VR1.

POWER SUPPLY

The power supply must be stabilised but a simple
zener diode control was found adequate. The supply
rail must be adjusted to exactly 24V. The circuit for
the power supply is shown in Fig. 4 and, in the
original, employed a transformer and rectifier to
deliver an initial supply of 30V. Any suitable zener
for 24V at a current drain of approximately 12mA
can be used.

1-5k(approx) +24V
: I 'fi‘QE;_OO ‘f"___ISCf)__OO
! T o) 3
i "Msov "Tosv
j wkg wkg
,\j I >
230V | S
t
rg= 21
| Ay

Fig. 4: Suggested power supply circuit for the THD meter.

It is most important that no hum is induced by the
transformer into the circuit through mutual coupling,
via connecting wires etc., and that hum is not intro-
duced into the circuitry via hum loops.

OPERATION

As already mentioned the THD bridge can be used
with an external audio volt/millivolt meter having a
lowest range of 1mV f.s.d. If the built-in audio volt-
meter is used this must be very accurately calibrated.

The normal procedure for THD measurement is to
adjust the output of the amplifier under test to the
power level at which distortion is to be measured,
making sure that the input signal to the amplifier is
within the specified limit. The signal from the ampli-
fier is now fed to the bridge input and the attenuator
adjusted to obtain a reference signal of say 1V r.m.s.
The signal from the bridge should be displayed on an
oscilloscope. The bridge circuit is now switched to
“null” and the main frequency control set to the
frequency of the test signal. Set the main balance
control fully anti-clockwise and then turn slowly
clockwise at the same time moving the frequency

control a little either way until a noticeable dip is
obtained on the audio volimeter and oscilloscope dis-
play. Adjust each control for the largest possible dip
and then obtain the final nulling with the “fine” con-
trols. Watch the ’scope to see that all trace of the
fundamental is removed. Most of the “distortion”
signal left will probably be second harmonic so the
signal on the ’scope should have the appearance of
double the original frequency like that shown in
Fig. 5.

Fig. 5. The upper trace shows the 1000Hz output of an audio generator
at 1V r.m.s. The lower trace shows the distortion, mainly second
harmonic, at 18mV r.m.s. or 1-8%,

The reading now remaining on the audio voltmeter
will be the r.m.s. amplitude of all the harmonics and
this is simply related to the reference signal as a per-
centage. Remember that a distortion level of 0-1 per
cent is 60dB down or 1000 times lower than the
reference signal level, hence the reason for ensuring
an extremely low hum and noise level in the THD
bridge amplifier. If the meter is carefully built it is
possible to read to 0-05 per cent from a 2V reference
but as the initial signal and hence the reference
signal falls below 1V so the lowest percentage read-
able will increase.

For example, 0-1 per cent is just possible with a
S00mV signal but at less than 500mV a THD of 0-1
per cent would be down to the noise level of the
bridge amplifier. In practice THD readings of less
than 0-1 per cent from a 1V reference are quite diffi-
cut to obtain. Remember that the amplifier noise level

—continued on page 1078

Internal view of the THD meter showing method of construction
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HIS circuit provides intermittent operation of
“self-parking” type windscreen wipers, with-

out impairing their normal operation. The

wipers can be made to operate at intervals np to

20 seconds for one sweep of the windscreen and -

it is suitable for cars with either positive or negative
earth systems.

It is extremely useful in sleet or spotty rain condi-
tions (typical British weather conditions!) as it
stops the wipers simply smearing the windscreen,
making vision virtually impossible.

THE CIRCUIT

The circuit is a simple iwo-transistor unit using
the charging capacitor method of timing. The
capacitor Cl charges at a rate determined by the
value of R1 and VRI, consequently the base of Trl
gradually becomes more negative with respect to
its emitter. When C1 is fully charged Trl will then
conduct, consuming current through R2. The poten-
tial difference across R3 will cause Tr2 to switch
“on”. C2 will charge and relay “A” will operate.
When relay “A” is operated contacts la short out
C1 causing it to immediately discharge, thus Trl
and Tr2 cease to conduct.

C2 discharges holding the relay closed for about
half a second after Tr2 ceases to
conduct-—it is in this half second
that the wiper motor drives on to
its “self-park” mechanism, which
takes over operation of the wind-

by the valie of RI which can lay between 33k and

™MQ,

* There are no “specials” in the circuit thus all
components should be readily available from any
radio components store. A Post Office type relay
was used in the prototype as it was readily avail-
able although any 3000, 12V relay with two sets of
make contacts can be employed. As most wiper
motors are-rated at approximately SA it is impor-
tant that the relay contacts operating the motor
be the heavy-duty tvpe.

CONSTRUCTION

The method of construction is by ne means critical,
literally any form of construction can be adopted
which is convenient. As most cars offer very little
space behind the dash-board for added extras. a
method of mounting the completed circuit in the
car should be considered in conjunction with the
mode of construction.

However, the prototype was constructed on Vero-
board and mounted behind the car’s dashboard. If
a Post Office type relay is used then it can be
mounted as shown in the photograph. The circuit
side of the choke is wired to positive or negative
according to the car’s earth system.

To wiper ON/OFF switch

screen wipers for one sweep of the
windscreen. When C2 has dis-
charged, the relay releases and
thus Cl1 begins to charge once
again.

‘With the component values given
the sweep rate can be continuously
-adjusted between 2 and 20 seconds,
however, this range can be adjusted

Ve

To car
battery

Fig: 1. The circuit of the wiper delay unit

H.R.STEPHENS
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% components list

Resistors - S
RT 100K {see text)

. R2- 38R -

AN AW, 109 types

TR se o
VR 1MQ Hin, pet. -

Capacitors = o
€12 1,000uF 12V C2. 1,0004F 2% - ]
‘Semiconductors .
Tri. OC4d -
Tre AL1Z8

"Dt OAd

Miscellaneous ‘ e ’
“RLT Coll 300€ (approx.).. 2 sets of make contacts
theavy duty). FS1.1 Amp fuse, Printed circuit type
fgse holder to suit Verobeard 80mm. x 50mm. -~
Switeh, wite ete. L1 2A Television supressor choke
. {Radiospares) o . : : et

"If the car has a positive earth system the wiring
of the circuit to the car is similar to the circuit.
For a negative earth system the fuse and choke (L1
should be wired in series with the positive circuit
polarity.

The second set of relay contacts should be wired
in parallel with the contacts on the wiper motor
on/off switch. Thus the circuit will operate when
switched on by an auxiliary dashboard switch. Whilst
the circuit is in operation the wiper switch should
be turned off. . |

Sror! 10T

¢

TRANSISTOR OSCILLOSCOPE. February and-
March issues

- The 2N3906 transistors specified for_the circuit are
> not suitable as they are PNP types. They should be.
- ZNg706 types. 0n o

CAR REV COUNTER. February lssue
As many réaders have pointed out, there are oniy iwo
sparks per engite. revolution and not four as stated,
- However, due fo the waveshape of fhe spark some
. cars, including the authoP’s, cari be cafibrated using
_the method given. A sitnpler method of calibration is
‘by using the speedometer. The figures of m.p.h. per
1,000 revs in top gear for individual cars are available
~from Main Dealers. For the most popular cars these -
s are: . .

Mini 850 “14-8 Ford Zodiac Mk.1Y 201
- BLMC 1100 148 Hillman'imp 151
BLMC 1300 168 Hiliman Avengst 1250 155

- Austin AB0 . © 166 Hillman Hunter DL = 175
Triumph Herald - 157  Vauxball Viva - 158
Ford Escort. 16-6  Vauxhall Victor FD. o ‘

Cortina Mk. Ul
Thus for.a Mini 860, when the car is doing 206 m.p.h.,
the Rev Counter should be calibrated at 2,000 r.p.rv. .

2000 - . o
146 Vauxhalt Cresta PC 209 .

CHARLES MOLLOY

11ledium

Ww ave Column

THE new Radio Popular Las Palmas in the Canary

Islands is now a strong signal on 836kHz. It

can be heard from 2300hr up to 0100hr GMT
mixed with Radio Peninsular de Huelva, Spain on
the same channel. From nearby Santa Cruz de
Tenerife, the government owned outlet on 620kHz
is a powerful signal that is best heard after 0030hr
when Batra, Egypt on the same frequency has left
the air.

Mike Barraclough of Whitby reports a new
Algerian on 155kHz on the long waves. This is the
second North African to appear recently on this
band. Azilal, Morocco on 209kHz is audible through-
out the evening with some interference from Kiev.
It can be found on the h.f. side of Droitwich 200kHz.
Ain Beida, Algeria has moved from 529kHz to
533kHz. It is now clear of interference and is a con-
spicuous signal from sunset until sign-off at midnight.

Riyadh, Saudi Arabia has a second outlet on
1183kHz which appears as a weakish signal between
Horby, Sweden 1178kHz and Hungary 1187kHz. It has
been logged by M. Snow of Doncaster at 2144hr using .
his Eddystone 870A and 130ft longwire antenna.
Baghdad, Iraq 760kHz is another in this area that
can be heard in the space between European
channels; tune between West Germany on 755kHz
and Sottens, Switzerland on 764kHz. The Holy Koran
station at Beni Suef, Egypt operates on 1155kHz until
2100hr GMT; it can be located between BBC R4 on
1151kHz and Strasbourg on 1160kHz.

Further information about Commonwealth Reply
Coupons is now available. Canada, Trinidad. Lesotho,
Ceylon and Australia no longer offer reduced rates
for letters to the UK. DXers should send an Inter-
national Reply Coupon, available from main post
offices, to these countries to ensure that sufficient
postage is obtained to cover the cost of a reply.

There are now two low power Greek stations
operating out-of-band at the high frequency end of
the medium waves. Radio Ierapetra, the weaker of
the two, is on 1609kHz while Radio Fokis, Amphissa
transmits on 1614kHz. Both are audible in the UK
after dark; Amphissa signing-off at 2100hr and
Ierapetra one hour later. Radio Ierapetra is particu-
larly interesting as it is located on the island of Crete,
which is generally regarded as a separate DX
country. Alan Thompson of Neath, Glamorgan has
received a verification in English from this 250watt
local broadcaster in a rare DX country and he gives
the address for reception reports as “The Eastern
Crete Broadcasting Station, Ierapetra, Crete, Greece.”
The station identification is Radhiofonikos Stathmos
Anatolikis Kritis.

Send logs and information-about the Medium
Waves to the writer at 132 Segars Lane,
Southport, PR8 3JG.
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l E ' T E n s W™ BN W The Editor does not necessarily endorse the views expressed by correspondents

All in the mind

In your letter (p. 918, Feb.
1972) the correspondent raises the
interesting question of whether
there is such a thing as “Tele-

pathy”, the use of radio equip-

ment for this purpose, etc, etc.
He also asks for authoritative
statements.

The first statements I have
been able to find in the literature

are by Prof. Albert Einstein. The

ones I know of (there may be
others) are mentioned on p. 111
of the book Einstein by Antonina
Vallentin. Here he was ques-
tioned by a theoretical physicist
(I am not sure who it was) as to
whether he believed in telepathy.
He replied with some delicacy,
saying only “This has probably
more relation to physics than
to psychology.” One wants to read
the words, here, really, io see
exactly what happened.

Then, on p. 157 in the book
Albert Einstein by Carl Seelig,
Einstein is quoted again; he
recounts experiences he had in
Berlin during World War 1. Again
there is some delicacy, but I
personally think the meaning is
fairly clear. It is eight lines long.

In 1968 the Americans circula-
ted a television film containing
shots of Einstein, his room in
Oxford (1932), the Curies, and
Walter Zinn, who may have been
the theoretical physicist referred
to above—I don’t know. I saw
this on TV in Melbourne in 1968-
69.

One should also read parts of
Einstein’s  beautifully . written
autobiography—translated, ‘it can
be found in P. A. Schipp’s book
Albert Einstein — Philosopher —
Scientist. This is in the series
The Library of Living Philoso-
phers.

The rest of this letter consists
of my own direct experiences
with telepathy. In April 1971
some people in Oxford came on
the air with a powerful trans-
mitter (range of the order of 5
miles) which enabled me, without
any transmitter, as far as I know,
to communicate with them by
thought sequences. I was in a
hired car, so I can’t be quite
certain of what was in it.

I personally think that the
brain stores memories for pro-
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duction on demand by our
consciousness in the form of
electro-chemical tensions, and that
a graph(s) of voltage versus time
could be made. This, in the case
of sound sequences, would look
like a d.c. oscilloscope trace con-
taining multiple sine waves (of
different frequencies) superim-
posed on each other. I assume
that there is a “Tabula Rasa” or
blank space-—which may be three
dimensional—in the nerve net-
work which exists in the brain,
and that e versus t graphs across
it accompany our (sound) thought
sequences.

It would be interesting to hear
about the information and ex-
perience of others.—J. N. White-
ley, (Ozxford).

* * *

With reference to V. D.
Butler’s letter in the February
edition; I too have heard and
read of people who were able to
hear radio stations without any
equipment.

One explanation of this, heard
I think, on the Home Service
programme “New Worlds”, a
year or so ago, is that occasion-
ally, due to its physical con-
struction and chemical reaction
with the saliva a tooth filling
may act like a crude diode. In
areas of strong r.f. field the

detected current somehow causes

the tooth filling to vibrate like a
miniature loudspeaker. The
sound then travels up the jaw-
bone inte the ear.

I doubt that the signal is
detected in the brain for two
reasons (1) Thoughts consist moere
of on-off impulses than the more
regular flow of electricity of
sound. (2) If one part of the
brain is affected by the radio-
signal then other parts of the
brain would be as well, causing
such effects as flashing lights to
be seen, strange tastes in the
mouth etc:—J. Rowley, (Bristol).

* * *

Your correspondent V. D.
Butler raises a very interesting
topic. The human_ body has an
ohmic resistance which can be
readily measured by a person
grasping, one in each hand, the
prods of a sensitive test meter or
galvanometer and it - seems
reasonable to suppose that a
potential difference therefore

exists between the two points.

The human brain can be
likened to a very intricate IC and
it can be assumed that the human
skull is no more a barrier to high
frequency waves than the walls
of a building. It may therefore
be possible to discover how the
mechanism of the brain may be
utilised to rectify radio waves
and make them audible in the
human ear. Such a phenomenum
would doubtless be the basis of
telepathy  whilst of course
changing body resistance makes
possible the lie detector.

No doubt once the technique
was discovered it would not be
long before mind over matter
would enable a sensitive listener
to concentrate his mind on a
certain programme or station and
all this without the antenna
usually depicted on the cranium
of the little green men from
Mars.—R. J. Hall, (Cornwall).

Ban the transistor!

On page 830, of January 1972
edition of P.W., D. L. O. Smith
wonders if he is a dying breed,
using valves. I can tell him he is
not. I am 22 years old, and
certainly not an old hand at the
game, but I do not use transistors
for any serious project.

My main interest is Audio, and
I have heard the best laboratory

- transistor and valve amplifiers,

and although the technical speci-
fications are often identical, my
ears tell a different story! I can-
not listen to a transistor amplifier
without getting a headache! (I
am of course assuming good
speakers, pickup etc.) Another
point is the reliability of valves.
A valve generally dies slowly of
old age, (I have some in good
emissive working order from
1928 though). But transistors just
appear to go, suddenly when they
feel like it, and in some of the
equipment I design, like 600W
amplifiers, that could be disas-
trous! I have found that valve
equipment can, if properly made,
be ‘thrown all over the place’
without complaining and my
mobile discotheque has never
broken down in six years, and
that’s capable of 750W rm.s. —
P. Rostgaard, (Herts).



Youd have ajobtobuyabetter s
Yet it costsjust £198.
And a couple of enjoyable weekends

This meticulously integrated system does {ull justicé to the most
demanding composition.
The AR-2000 Tuner/Amplifier provides 40 watts output power rms ata
distortion‘level of less than 0:25%- and receives FM'stereo plus Long, Medium
& Short wavebands with unrivalled andio response.
The Garrard AP76-deck with its Shure cartridge is of the same superb quality.
And of the Ambassador speakers, Hi Fi News said particularly impressive
and doing full justice to large scale choral and orchestral music . . .-this model
should receive serious attention from those wanting a bigger system:”
Only the Heathkit home construction system gives you this quality at this
price. And our step-by-step instructions and full factory backing mean that
you can't go wrong. Even if you gef completely stuck, our experts wlll
find-and rectify the trouble. This we guarantee.
And think. If you assemble this system in an average ‘time,
your labours will have been worth about £1.50 per hour.
Which makes 1t a profitable hobby

r/Amplifier: Heathkit AR-2000

: 3 4 Bl i
AR}4 Stereo Tuner/Amp. 20 watts 11s,, . AD27Steréo Compact, FM stereo tuner. * * AR17 Stereo Tuner/Amp: 10watts yms, . TRENT Cbinpact Speaker10wattsxms:
of superb reproduction. Kit price £53: - :20 waits rms.amp. Quality deck and car- - output power; Kit pnce £36,50 (less 10"x°19”% 84" Xit price £18+ Bo(mc cabinet);
(less cabinet) _ tridge. Kit price £86 (inc. cabinet)

Name

Address
Heath (Cloucests PWO4/T2




GET SET

FAMOUS BC.221
FREQUENCY METER
125 KHz—20 MHz, Complete
with valves, crystal and charts.

ONLY $15-00. Carr. £1-50.
No.22 TM/RC, 2.8 Mc/s. Com-
plete with 12V. D.C. P.8.U. head-
phones, mike and all cables £22-50.
Carr. £2-50.

CRYSTAL CALIBRATOR

No. 10 Crystal controlled hetero-
dyne wave-meter covering 500K Hz—10 MHz (Harmonics
up to 80 MHz). Power required 300V. D.C. 15mA. 12V,
¢-3A D.C. Test eqmpment for 62TM/RC. SPECIAL
OFFER £2-50. P. 50p.
FEW ONLY-—No. 82 TM/BG 1-5-10 MHz 217-50.
Carr. £2.

R.200 ME II COMMUNICATION
REOEIVmS. 11 vaive. Covers 1-20
Mcfs. 4 bands. AM/FM. CW. BFO.
12V DC. Internal Power Supply.
As New. Tested. £18-50. Carr. £1- 50,

MARCONI 801A SIGNAL GENERATOR
10—3810 MHz. In original transit case. £45. Carr. £2-50

AERIAL MAST
EQUIPMENT

20’ TELESCOPIC MASTS
£3-75. Carr. £1.

5’ 2" Extension Sections to
fit bottom of above mast to
increase height. £1-85 each
{any number supplied).

85’ MAST (7—5’ 2" inter-
locking sections) with base
plate and 12 nylon guys with
semi-aute tensioner.

£19 - 50, Carr. £1-50.

70" MAST. Ditto.16 guys, block
and tackle.£37-50. Carr. £2-50. vl W

AERIAL RODS 3ft. screw-in 1~ dm. _sections. Brand
New, green finish. Suitable for many other uses. 10 for £2.
Carr, 50p. 25 for £5. Carr. Paid.

R.F. ANTENNA TUNER (A.T.U.)

for t\ming most a.erials for
| increased signal strength. A must
for serious operators for RC or
TM. Full instructions.
ONLY £1-75. P. & p. 25p.

R.F. ANTENNA TUNER (A.T.U.) OPEN
TYPE Mounter, on ceramic former and feet. ‘‘Roller
Coaster*’ design 16 G silver or
silver plated wheel traversing
on wire on ceramic former. Will
handle considerable R.F.

In original packing. As used
with No. 53 Transmitter.
ONLY £2-50. P. & P. 60p.
No. 19 SET TRANSMITTER
RECEIVER Rebuilt. Complete station
with P8U, Cables, Mic, Aerial, etc.
£22-50, Carr. £3.

No, 19 SET 500uA METERS
Scaled 0600 and 0-15V. Brand new,
Qboxed £1-25 Post Paid. (Quantity
7 prices on request.)

- ] R.F. AMPLIFIER. To increase
"\ output of No. 19 Bet.
j- ONLY £875. Carr. £1-25.
’J Instruction Bock for RF Amp.
-, 87ip Post Paid.

ALL No. 19 SPARES
IN STOCK

Complete instruction book
with circuits for No. 19
Equipment. 874p Post Paid.

HEAVY DUTY
BATTERIES

New in metal cases with
carrying handles.

6V. 100/125AM, 15"x11"x7” £5-25. Carr. £1-25.
6V. 170AH. 154"x13"x7" £6'25. Carr. £1-25.
LIQUID PRISMATIC
COMPASSES

2” diameter £7-50, p. & p. 25p
FAMOUS TELE ‘F’
FIELD TELEPHONES
Suitable for Farms, Building
Sites etc. Communication up
to 5 miles or more. Rug;
construction, will last a lifetime.
ONLY 2625 PAIR. Carr. £1.25
(Twin telephone wire for above available—ask for price.)
Many other Ex-Govt. Surplus Eguipment ilems in stock,
Recetvers ete. in small quantities too numerous lo mention.
Enguiries invited. LIST 2Bp Post Paid. (Refundable
against purchases over £3.)

C.W.0. Carriage charges apply to Mainland only.
Minimum Export Order £50.

Surplus FlectronicTrading
DRIVERS END LANE, CODICOTE,

HITCHIN, HERTS, SG4 8TP

Hours of business: 8-5 Mon.~Fri., 812 Sat.
Telephone : Codicote 242 for appointment
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EROBOARDS GVEA PROFEGSIONAL
TIHISH 10" YOUR WOAK

0.0 and 015 pitch, plain and copper
HET] umvmal '[:tr{:u huards.

The BATTERIES That
Won't Let You Down!
REGHARGEABLE

Mallory Cells

in U2, U11 and
Penlite U7 sizes,
Kestral Battery
Charging Unit

h
Uses : TR
Tape recorders, Portable

radio and TV, Radio ¢ ontrolled model

alrcraft and boats, Cine cameras, Flashguns,
Cordless shavers and other battery appliances.

Whenever you must have § PRICES
utterly dependable battery | Batteries U2
power—then these new § eauiv. £4-25
Alkaline-Manganese re- | Penlite U7
chargeable cells will pro- [ eauiv. 50p
vide it. The cells can be § utt equiv.
recharged many times, a [ £103
simple job with the Kestrel § chargi
Charging Unit which has ul_xi:'gs'!gﬁ
been specially designed for ‘l',";g‘e:,"'
these new type batteries. holder

Send fo:

275 WEST END LANE

LONDON, N.W.6
e i Y 01794 st
BudcMewsmar

i i TR S NPT Wl

FEW 8in. SPEAKERS 15 ohms 75p, p. & p. 10p,

BARGAIN PARCELS 141b at £1-45 plus 82¢p p.p.; 28ib at
42-75 plus 524p p.p.; 56Ib at £4-50 plus £1-25 p.p. Contain
pots, Res, Vaolves, Diodes, Tagboards, Chassis, Valve-
holders, etc. Good value save £££s. Lucky Dip Service.

FANTASTIC BARGAIN. New 6 inch tubes. E450 4/B/16
4VH, medium Persistance, green. Ideal scope tube, List
price £5. Our price £1-40 carriage paid.

500 ;; AMP METERS. Approx. 13" on panel with plug
and switch ex new equip. 75p p. & p. pmd.

NEW HEAVY COAX CABLE dia. 3" 70 ohms approx
50(:‘. lex;%ths £1-40, p. & p. 30p. 100 it. lengths £2-70,
P. & p. b0p.

VHP AERIAL TUNING UNITH consisting of the following:
1-1§* 500 microfampmeter. 1 small 2-gang 75 PF
eapacitor. 1 various large wattage reaistors for dummy
losd. Palr gears B.N.C. type sockets. Will tune 10 mtrs
with 25/30 watts R.F. input. 8ize only 83" X 43" x 5
Bealed. Price £1-87} p.p. 25p

CRYSTALS AS NEW: Hc 6u, 5,345; 5,030; 5,005; 4,945;
4,878, 4,840; 4,795; 4,580; 4,660; 4,520; 4,510; 2,300;
2,295 Kcfs. 8§0p each plus 8p. p.p.

30001’ PURCHASE OF BRAKD XEW CARBOX RESIS.

. 10% tolerance # & } watt. Preferred values in
packets of 10. Our price 50p per 100, 85p per 200, £1-85 per
300, 500 at 82-12}. Our selection. p.p. 8p per 100 and 2¢p
per extra 100,

‘TRIMMER BARGAINS. These are 10PF sub-min, air.

spaced triminers on board with min. wire ended Xtal,
Brand new. No details: Contents 12 trimniers, some
ceramic caps. Xtal frequency 3RD overtone 249 mcje-
250 Mc/s, 255 Mcfs. No choice.
Trimmers without Xtal-—80p per doz. plus 17§p p.p.
Trimmers with Xtal—75p per doz. plus 17}p p.p.

AXY HEIGHT AERIAL TUBULAR SECTIONS " dis
x 8 ft. long. Brass screw in ends, copper coated and
pn‘ilnteldd Good condition. 20p, p. & p. 5p each. Mimimam
order 10.

BRAND NEW HARTLEY OSCILLOSCOPES CT316 in
original packing. Band width up to 5 Mc/s. Mains supply.
Price £40, p. & p. £1-50p.

AERIALS NEW CONDITION. Whip type 4ft. 25p, 1114
76p. 141t. 87%p, Used conrlition 4ft 20p. 14ft. 75p, Al
coliapsible type. P. & p. 4ft. 10p, rest at 17ip. New

bases on adjustable clamp (or above 6210 p. & . 251)1
INew matching unit coax connection for above 80p p. p. 5p,

Huge release of valves for the 62 set TX/RX, in original
rubber packing consisting of QV04/7 X S1IM, ARP12 etc
10 valves in all at the bargain price as seen

874p plus 17¢{p p.p:

R209. 8et of valves 821p. p.p. 26p.

NEW AERIAL WIRE OK BOARDS 7/22 UNKCOVERED
751t. 40p, 90ft. 47%p, 100%t. 5bp, 180ft. 856p. p. & P. 20p.

MUIRHFAD DECADE A.F. SIGNAL GENERATOR.

This precision instrument can be used:

1. To Meagure Gain up to 50 dbs.

2. 'To Measure Loss up to 45 dbs.

8. 'To compare Power levels (A.F.).

4. As an Andio Frequency Generater covering 100 Ha
to 41 kHz. With a dial setting accuracy of +0-5 Hz.
Output : 1 M/W into 600 8L. Complete with maine

power unit. Tested. Good Condition. £12, p & p. 76p.

AERTAL MAST POLES approx. Gft high 2" dia. Inter-
locking ends. Minimum order three. New condition.
21 each sectio.. Carriage 35p each section.

$” 75 ohms Coax in 50i¢ colls with BNC plngs good
condition, price 1 + 30p. p.p.

NEW BOXED AMP METERS 1}* 20-0-20 dc. 65p,
p. & p. 5p.

AS NEW UNUSED REJECTOR TUKITS for rejecting
unwanted signals. Four ranges 1-2-10 Mc/s. £1-50
p. & p. 20p each.

AS NEW UHUSED AERIAL AVRIOMETER. Cylinder
design 10° X 4%, suitable for tuning most aerials for
signal strength. £1-50 p. & p. 25p

NEW HEADPHOKES AND MIKE RUBBER muft type
low impedance 874p p. & p. 174p. Also DLR number §,
low impedance used condition 82%p p. & p. 17¢p.

TF1449 SXGNAL QENERATORS. Good condition £12
p. & p. £1

C.W.0. CARRIAGE CHARGES MAINLAND ONLY

WOULD CUSTOMERS PLEASE ENSURE THAT ALL
ORDERS ABE PRINTED IN BLOCK CAPITALS AND
INCLUDE YOUR ADDRESS.

A. H. THACKER,

Radio Dept.,
HIGH STREET, CHESLYN HAY,
Nr. Walsall. Stafis.



UNIVERSAL

T has long been asserted that Man is so stupid
I that he will never take the necessary measures

to curb the population explosion and that one
day he will join the lemmings in their -headlong
rush to the sea. The Universal Baby Alarm has been
designed to assist our nation in controlling its growth
in the hope that our example will eventually be
followed by others.

The UBA is simple to construct, easy to install
and cheap to run. The basic Detector Unit is carried
in an ex-Army haversack slung high up on the
back of the lady wearer. An interconnecting harness
joins the haversack to the simple battery Power Unit
carried in two Bren gun ammunition pouches on a
waist belt. The all-important Alarm Unit is located in
yet another piece of surplus equipment, namely a
gasmask carrying pack which is also connected to
the back pack by a cable harness.

All three units are carried on a standard set of
Army webbing so that the complete UBA can be
easily fitted in a moment.

Ladies may well prefer some form of fancy
buckle on the beit rather than the standard Army
buckle which is meant to be practical rather than
ornamental but this is a matter of discussion between
the constructor and his lady friend.

Fuinciple of Openation
The Sensing Unit comprises two gold plated elec-

trodes, each six inches in diameter, one mounted on
each hip, thus constituting a simple capacitor with

the body as the dielectric. Each electrode has a thin
screened wire which is plugged into the back pack.

It is a well known medical fact that when a lady
becomes with child she immediately undergoes
certain body changes and thus the dielectric constant
of the body also changes thus altering the effective
value of the capacitor.

e. it

The Detector Unit contains a crystal controlled
oscillator on about 100kMc plus a second oscillator
using the popular Whottle circuit also operating
close to 100kMc. It is into the second oscillator
circuit that the Sensing electrodes are plugged. The
only control on the Detector Unit consists of a small
balancing variable capacitor of 10sF which is
combined with the on-off-on-off switch.

The Power Unit in the two pouches on the belt is
formed from approximately four thousand type
BAT1X67X89 rechargeable cells wired in series,
Since the capacity of these cells is limited, about 2uF,
the design incorporates an arrangement for recharg-
ing the cells from the mains supply. NOTE:—The
cells must not be recharged while the UBA is being
worn. An undetected leakage in the system could
have disastrous results.

Construction

The two oscillators are contained within a single
integrated circuit, type K9P no indiscrete components
being needed outside the i.c. The i.c. is mounted on
a wooden frame made to fit inside the haversack.
The mounting, consisting of nine helical springs, also
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Abridged circuit of the Universal Baby Alarm.

joins the nine leads of the i.c. to terminal tags on
the wooden frame thereby protecting the i.c. from
shock as it is presumed that the lady will don the
UBA in the privacy of her bedroom. Two five-ampere
sockets are fitted to accommodate the electrode leads.

The Alarm Unit mainly consists of an alarm bell
of the type fitted above pawnbroker’s premises and
generally painted red. If the normal gasmask carry-
ing case proves too small get a bigger one or sew
two together. The assembly of the Power Supply is
perhaps the most time consuming. The wiring in
series of the four thousand cells is best done on a
production line system. Con some friends home for a
drink and get them to assist. Twenty friends will only
need to wire two hundred cells each but if two
hundred friends can be accommodated the whole job
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can be disposed of in a tenth of the time.

The string of cells is fed into a plastic tube which
is then coiled into the two pouches.

The interconnecting harness can be made up of any
odd lengths of wire preferably 36 s.w.g. bare ename
for lightness. .

(djustment

After switching on the UBA a few days must be
allowed for the oscillators to settle down after which
time an audible signal will be heard from the Alarm
Unit mounted on the chest. A slight adjustment to
the balancing control will reduce the tone to zero
kMec. Needless to say the electrodes must be attached
and the webbing carrying the three units also
properly fitted for maximum comfort before the
balancing operation can be carried out.

From that point onwards any changes in the body’s
dielectric constant, for reasons previously mentioned,
will upset the balance between the two oscillators
and a piercing, shrieking, strident signal will be
emitted from the Alarm Unit thus acquainting the
lady with her new condition.

Nates

Details of the preliminary adjustments have
already been given. Should the alarm ever ring it
may be switched off by the lady operating the on-off
switch high up on the back of the back pack, if she
can reach it. If this should happen in a crowded
street it will have the most salutory effect upon the
wearer of the UBA. n

calcalcalcalcalcal cal

INFORMATION WANTED

...instruction manuai_and/or any gen regarding Air Ministry surplus recelver
R3673.—R. Winson, 62 Stephen’s Firs, Mortimer, Reading, RG7 3UY.

...typical circuitry for making demonatration model of faser using English Electric
laser Tube XL607 ar X1.609.—Simco Meters Limited, Meter Factory Road, Post Box
No. 46, Tiruchirapalli 1, India.

...servicing data on Stellophone tape recorder 2084/HSW/3103/274/0104 4-track
2-speed.—T. Brook, 16 Dakin Avenue, Fairfield, Buxton, Derbyshire,

-..any information_ on my old set. Built 1930-1940, fong medium and short waves
and valves ECH81, EF41, EBC41, EL84 and EZ40.~R. Cox, 127 Bermuda Mansions,
Yew Tree Estate, Walsall.

-..where can | get a replacement speaker for Pilot Radio Limited, "Llttle Maestro’'—
H. W. Hudson, Rosemary Cottage, Dartington Road, Basingstoke, Hants,

...information on the ex-W.D. No. 19 set. | am studying for the R.A.E. and would
like to know some of this set's details and timitations, as | wouid like to use it when |
%b‘t;llr;gmy license.—P. Herbert, 5 Castlecombe Drive, Princes Way, Wimbledon,

-..any gen on the Omron Subminy Timer, Type STP 240V a.c. It says ““do not remove
case”, on the exterior.—Peter Neal, 65a The Rid y, Enfield, Middl

-..8upply of power unit for CR150/2 and cable socket for the seven connecting pins
at the rear of the set. Also at the rear is a four leg socket, could anyone please say
what this is for and where | could obtain a P/P socket —Charles Mumford, **The
Hurst'" 124 Hoadswood Road, Hastings, Sussex.

...handbook wanted on foan for Aiwa TP1012 stereo tape recorder.—R. McGowen,
32 Hilbert Road, North Cheam, Sutton.

...info. please on the following: Rx R1082 ref. 1008415, Controller Electric type
4 ref 104/22, Training sets W.T. Mk. Ill, H.E.C.L. Cat. No. ZA21137, Receiver type
R3003 ref. 10Db/2, Wireless Remote Control Unit 'F"’ No. 1 ZA12642 —dJohn Hutcheon,
The Manse, Borgue, Kirkudbright, Kirkudbrightshire.
|:’..,m?nual for w.s. 22.—S. Glen, Bennetts Cottage, Puxey, Sturminster Newton,

orse

«.manual or handbook on Mutual Conductance Tube Tester 1-777 (U.S.A.)—
R. A. Garnham, 22 Sornel Close, !pswich, Suffolk.

-..any information on radio direction finder working on 200/400kHz using marine
radio beacons.—L. Griffiths, 37 Moore Road, Upper Norwood, London, S.E.19.

-..conversion details or manual for PCR 2 Rx.~I. Browne, School House, Monkton
Combe School, Nr. Bath, Somerset,

-..modes to the 3673 Rx also buy or loan P.W. July 1960 for mods to the 1382 Rx.—
W. J. Waldron, 104 Porthmanwr Road, Cwnbran, Mon.

...any data on the ex-govt. double-tetrode type VT118 {832).—R. Knight, Lincoln's
Imp, Roedowns Road, Medstead, Alton, Hants,

...handbook on the Rx (Admiralty pattern) No. 100339 made by Rees and Mace In
1953. This is badly needed by several elderly DXers in this district.—W., Pickering,
B.E.M., 43 Seaview Drive, Great Wakering, Southend, Essex.

...circuit and instructions for Mullard tape recorder amplifier using Marrlott heads
x/RPS/18 and erase X/ES/11.—N. Hammond, 46 Cresswell Road, NE28 8QE,

...circuit diagram and/or handbook for Zenith Transoceanic s.w. Rx. model 8G005
YTZt.—J. H. Lloyd, 70 Heath Drive, Ware, Herfs.

...any info on a.m, receiver R1224A especlally valves (these are missing).—L. Moyse,
1683 Pershore Road, Kings Norton, B'Ham, B30 3DT.

...the Strand amplifier blueprint issued with P.W. October 1962.—84 Lansbury
Drive, Hayes, Middlesex.

-..manual and/or circuit of Honor Corporation TE-20 signal generator believed same
as Lafayette TE20. Aiso issues wanted Jan, Mar, Apl, May and July 1968 P.W., for the
Clubman series. Will buy or borrow.—P, J. Brent, 4 Coch Place, Hel gh,
Dunbartonshire, Scotfand.
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—continued from page 1071

could be higher than its distortion factor.

The THD bridge shown in the photograph, which
uses the circuits given in this article, works to a limit
of about 0-08 per cent for a 1V reference when used
in conjunction with an audio generator and filter
delivering a signal with less than 0-01 per cent dis-
tortion.

HUM FILTER

A circuit for a suitable high pass (hum) filter is
given in Fig. 6A. This can be built in and switched in
or out at the bridge input as shown. Its response

Sl

§ 100k 100k 100k <100k
@

7

0r
5 -
10
15 |-
dB 20+
25
30+
35
40

1 1 1
o] 100 1000 10000 Hz

Fig. 6A: Hum filter for the THD bridge input and, Fig. 6B, the filter
response curye,

should be checked of course and should be approxi-
mately 30dB down at 50Hz reference to 0dB at
1000Hz (see Fig. 6B). The insertion loss is about 2dB
at 1000Hz.

CONSTRUCTION

The THD meter constructed by the writer is shown
in the accompanying photographs. It was built into a
case 17in. wide and 9in. high with a sloping front
panel. The case depth at the base is 6in. and 2in. at
the top. The circuit beards for the bridge and audio
voltmeter etc., were assembled on s.r.b.p. boards,
these being mounted on stand-off brackets on the
rear of the front panel. .

The coarse frequency and balance controls may be
wirewound potentiometers but the fine frequency
and balance controls must be good quality carbon
track potentiometers.

Whilst not wishing to put readers off building an
instrument of this nature it must be stressed that
other accurate test equipment such as an audio volt/
millivolt meter, oscilloscope and audio signal
generator are essential for testing and calibrating and
that the utmost care must be taken to ensure that the
instrument has a uniform frequency response and a
hum and noise level of 2004V or less. Accurate cali-
bration of the audio volt/millivolt meter is also vital
and the meter scale should preferably be as large as
possible.
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deluxe’receiver

fOI’ The SWI_ PART 1

R.H.LONGDEN

ANY receivers used on the short wave bands
M suffer from two particular limitations; lack

of sufficient adjacent channel selectivity and
the appearance of second-channel interference on
the higher frequencies. These defects have com-
pletely different causes so it is helpful to note
briefly how they arise.

Second-Channel Interference. Because of the way
in which a superhet operates, the i.f. stages can pass
and amplify signals which are twice the i.f. from the
wanted signal. With an intermediate frequency of
470kHz, the second channel is 940kHz from the
wanted signal. On low frequencies the aerial and
mixer tuned circuits prevent such signals reaching
the mixer. But on the higher frequency bands the
aerial and mixer circuits become less effective so
that second channel interference becomes trouble-
some. Even with an r.f. stage, such interference can
be serious on frequencies from about 14-30MHz.

To avoid the complication of more r.f. stages, a
higher intermediate frequency may be adopted. With
the receiver described here the i.f. is 1-6MHz, so
that second channel signals are 3-2MHz from the
wanted transmission and are thus much more
adequately discriminated against by the aerial and
mixer tuned circuits.

Adjacent Channel Selectivity. This is the ability of
a receiver to select the wanted signal and reject
signals which are near to it. A 1-6MHz i.f. amplifier
has much less adjacent channel selectivity than a
470kHz amplifier. So a 1-6MHz if. may reduce
second channel interference, but only at the cost of
troublesome adjacent channel interference on con-
gested bands. *

In this receiver, this is overcome by using three
double-tuned and one singletuned i.f.t., providing
seven tuned circuits in this section. In addition a

1-6MHz crystal filter can be switched in giving a
high degree of selectivity.

When constructed for general shorf wave reception
of am. signals, the receiver has nine transistors,
built in four sub-assemblies, as in Fig. 1:— (1) RF
and mixer, (2) Crystal filter with if. amplifier, (3)
2-stage i.f. amplifier with diode demodulator, (4) AF,
driver and push-pull output. After completion, these
units are fitted to the common chassis.

When reception of ew. and s.s.b. signals is
required, section (5) is added, making twelve tran-
sitors in all. One transistor operates as a beat
frequency/carrier oscillator and the other two as
product detector.

RF AND MIXER CIRCUIT

This is shown in Fig. 2. L1, L2 and L3 are the
aerial, mixer and oscillator coils, tuned by the 3-gang
capacitor VC1, VC2 and VC3. To obtain optimum
efficiency throughout each range, with any aerial,

Fig. 1. Diagram of stages comprising receiver. The crystal filter and b.f.o.[product detector are optional.
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Fig. 2. Circuit of the r.f. and mixer stages, the output feeding the crystal filter or i.f. amplifier.

small panel trimmers VC4 and VC5 are provided
for L1 and L2. The oscillator trimmer TC1 is set at
about half capacitance and will probably need no
adjustment.

To avoid bandswitching, while allowing full
coverage, miniature plug-in coils are used. A set of
three coils is required for each band. They are
coded “Blue” for L1, “Yellow” for L2, and “White”
for L3. Coverage, with the maker’s range numbers,
is approximately as follows:

Range3 1-7-5-3MHz

Range4 5-15MHz

Range 5 10-30MHz.
VR1 -ve

Though the receiver is not particularly intended for
medium wave reception, Range 2 coils may be used
for this band.

Each oscillator coil L3 requires a different value of
padder capacitor. The coils use a different pin for
each range, so the padder is automatically correct
for any coil plugged in.

The emitter bias circuit of Trl is brought out so
that it can be connected to the r.f./i.f. gain control
VRI1.

Construction. This assembly consists of an open
flanged box, carrying the coil holders at a convenient
height, with a plain Veroboard (or paxolin) panel
for resistors and capacitors.

The box is readily made from a
“universal chassis” member 8 X 2in.
The member has flanges both sides
and at the ends. The side flanges

r!“l" Ry JEN .

R A {R}fk rhy edy
JiCB it 11&“ beital iC1 R
JCEHRHC RT3 g gl
Pl e o
topd TV ] et T

are both cut away by snipping out
a 90° section 1lzin. from the end.
The 8X2in. member is then bent
to form a box 5X2X1lin. high.
After drilling and punching holes
for the coil holders, the 5X1%in.
panel is attached to the flanges
with bolts.

¥ a1
5'x1%

Wiring is shown in Fig. 3. All
connections should be quite short
and direct. Resistors and capacitors
are on the outside of the panel, and
wiring inside. The transistors, C3,

5" 2'x 1% and the padders are wired directly
to the coil holder pins, as shown.

Run R3 and R7 to a pin or black

lead, which is later used as the

e 1T negative circuit. Take R4 to a pin

or coloured lead, for VRI1.
Take a coloured lead from pin 8

viz vC3
Ve, E2 vC5 7¢7

to L1. This runs through the chassis
to the aerial socket. A coloured
lead is provided from pin 8 of the
holder for L3, to go to the if.
amplifier.

Fig. 3. Wiring details of the r.f. and mixer stages with the circuit board (top)

separated from the metal chassis (below) for clarity.
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BSR LATEST
STEREO AND MONO

Plays 127, 10" or 7" records.

Auto or Manual. A high

quality unit backed by BSR

reliability with 12 months’

gnarantee AC 200/250v.

Size 18} x 11iin.

Above motor bonrd 3%in,

below motor board 21in.

with STEREO and MONO XTAL £7 75 ggu
P

SUPERSLIM

R.C.S. STABILISED POWER PACK KITS
All parts and instructions with Zener Diode, Printed Circuit,
Bridge Rectifiers and Donble Wound Mains Transtormer
input 200/240y. AC. Output voltages avmlable 8 or 9 or
12 or 16 or 18 or 20v, DC at 100mA or less.

PLEASE STATE VOL’I‘AGE REQUIRED £2 POST
Detaile S.A.E. Size 8§ X 1} X 1fin, FRER

GENERAL PURPOSE TRANSISTOR
PRE - AMPLIFIER BRITISH MADE
Ideal for Mike, Tape, P.U., Guitar, Can_be used with
Battery 9-12v or H.T. line 200-300v_D.C. operation.
Size 1”7 x 11" x 3. Response 25 c. p.s. to 25 Ke/s. 26db gain.
For use with- valve or transistor equipment. 90 Post

P 1o

RCS DE-LUXE 3 WATT AMPLIFIER. Ready made
with 2-stage triode pentode valve, 8 watis output. Tone
and volume controls. Isolated mains transformer, Knobs,
With high performance Loudspeaker,

Response 50-12,000 cps. Sensitivity 200mV. Post 25p.

R.C.S. PORTABLE PLAYER CABINET

=

Really smart appearance with space for R.C.S. Amplxﬁers
and mosi modern autochangers. Size 18 X 15 8in.
Metal flitings. Carrying handle. Two-tone £4 Post
rexine covered. Popular colours, 25p.

GARRARD SINGLE PLAY TA MK II
Ideal Discotheqne or Hi-Fi. Stereo/Mono

GARRARD PLAYERS with Sonotone 9TA Carfridges
Mono SP25 Mk III £18.

Ster
Model 3500 stereo and Mono Autochanger £14. Post 25p.

BSR JUNIOR SINGLE PLAYER £4.5°
Turntable, 4-speed motor and separate pick-up

EMI PICK-UP ARM with mono xtal and stylus £1-25,
HI-FI PICK-UP CARTRIDGES. Dismond LP/Stereo
Stereo/Mono 9TA £250; GP94 £2-50; GP93 £200;
Sapphire Mono GP91 £1- 50 ACOS LP 50p.

E M WOOFER AND
sH Fele TWEETER KIT

£5 75 Post 25p

Compriging a fine example of a Woofer
103 x 6iin, with a massive Ceramic
Msgnet, 440z, Gauss 13,000 lines.
Aluminium Cone centre to improve
middle and fop response. Also the E.M.I,
Tweeter 31in, square has a special light-

weight paper cone and magnet flux : ’
10,000 lines,

ITmpedance Standard ........ 8 ohms

Maximum Power.......... 12 walts

Usetul Response . 85 to 18,000 cps

Base Resonance ............ 45 cps

WEYRAD P50—TRANS|STOR COIiLs
RAZW Ferrite Aerial.. 85p [ Spars Cores
Qsc. P50/1AC.. . 80p Driver Trans. LFD'
L. P50/2CC 47 . 83p Printed Circuit, PCAL . 50p
8rd LF. P50/3CC 33p I1.B, Tuning Gang.

85p
P51/1 or P51/2 33p Weyrad Booklet 10p
P50/3V ... 33p OPTI ...... . B5p
Mullard Fer: X 3in. 20p, 8 X {in,

800nm Coax 4» ya
BRITISH AERIA

VOLUME CONTROLS
Long spindles. Midget Size
8 K. ohms fo 2 Meg. LOG or | AERAXIAL-AIR SPACED
LIN, I/8 15p, D.P. 25p. | 40 yd. £1-40; 60 yd. £2.
STEREO L/S 55p. D.P. 76p. ! FRINGE LOWLOSSI o
Edge 5K. S.P. Transistor 25p | Ydeal 625 and colour.] YP yd.

WIRE-WOUND 3-WATT POTS.
-Small type with small knob.
Values 10Q to 25 K., 25
Carbon 30 K to 1 meg. P

VEROBOARD 0-15 MATRIX

2% X bin. 28p. 24 % 3%in. 17p. 3% x 8%in.26p. 32 X 5in. 30p.

EDGE CONNECTORS 16 way 25p; 24 way 38p.

PINS 38 per packet 21p. FACE CUTTERS 38p.
S.R.B.P. Board 0-15 MATRIX 24in. wide 3p per lin.,
3%in. wide 4p per 1 in.; 5in. side 5p per lin. (up to 17in.).
§.R.B.P. undrilled in, "Board 10 x Sin. 15p.

BLANK ALUMINIUM CHASSIS 18 s.w.g. 2in. sides. 7 X 4in,
4bp; 9 x 7in, 80p; 114X Vin, 70p; 13 x %in. 90p; 14 X 1llin.
95p, 15 X 14in. QDp, 11 ‘X 3in. 50p.

ALUMINIUM PANELS 18 s,w.g. 8 X 4in. 8p; 8 X 8in. 15p;
14 x 8in. 18p; 10 X 7in. 18p; 12 X 5in.20p; 12 X 8in, 28p;
18 x 8in. 28p; 14 x 9in. 34p; 12 X 12in 40p.

1% inch DIAMETER WAVE-CHANGE SWITCHES 25p.

2p. 2-way, or 2p. G‘way or 3 p 4-way 25p each. 1 p. 12-way,
or 4 p. 2-way, or 4 p. 3.

SILICON REC. 40—LUCAS 2Ds500 Bridge 70V 5 amp £1.
RECTIFIERS CONTACT COOLED i wave 680mA 38p;
85mA 48p. SILICON BYZ13 80p; BY100 30p; BY127 30p.
TOGGLE SWITCHES, sp. 14p; dp. 18p; dp. dt. 23p.

“THE INSTANT” BULK TAPE g
ERASER & HEAD DEMAGNETISER

200/250v. A.C. P
Leaiiet SAE. £2-35 133'

HI-FI STOCKISTS

gWIRE-WOUN D3-WATT

List3p.  Written guarantee with every purchase.

Fulli Details 8.A.E,

NEW TUBULAR ELECTROLY’I‘ICS J CAN TYPES
2/350V .. 1ldp | 250/25V 14p | 50+50/350V .. 35p
4/350v .. 14p | 500/25V .. 20p | 60+100/350V.. 58p
8/450V .. 14p I 1000/25V.. 35p | 82+32/250V .. 18p
18/450V  1bp | 1000/50V.. 47 32/ P

8+16/450V  20p | 32+32+82/350V 43p
ap 16-+16/450V 25p | 100+ 50+ 50/350V48p
100/25V  10p | 324 32/350V 25p

LOW VOLTAGE ELECTROLYTICS

1, 2, 4, 5, 8, 16, 25, 30, 50, 100, 200mF. 15V, 10p.

50‘ ml". 12V. 15p ; 25V, 20p ; 50V, 30p,

1000mF, 12V, 17p; 25V. 85p ; 50V 471) ; 100V, 70p.
2000mF, 8V. 26p ; 25V. 42p; 50V,
2500m¥F. 50V, 62p : 3000mF. 25V, 47p " 50V, 851,
5000m¥. 6V. 25p; 12V. 42p; 25V. 75p; 35V, 85p; 50V. 95p

324-32/450V .. 33
8-+8/450V  18p ’350+50/325V 50p

CERAMIC 1pF to 0-01 mF, 4p. Silver Mica 2 to 5000pF, 4p.
PAPER 350V-0'1 4p, 0-5 13p; lmF 15p; 2mF 150V 15p.
500V-0-001 to 0-05 4p; 0-1 Sp; 0-25 8p; 047 25p.
SILVER MICA, Close tolerance 1% 2-2-500pF 8p; 500-2-200
pF 10p; 2,700-5,600pF 20p; 0,800»1"—0 01, mfd 30p; each.
TWIN GANG, “0-0” 208pF 1 176pF, 85p; Slow motion drive
365+ 865 with 25+ 25pF, 50p 500pF slow motion, standard
45p;3mall 3-zang 500pF £1-60.

SHORT WAVE, SINGLE. 10pF 30p; 25pF 55p: 50pF 55p.
CHROME TELESCOPIC AERIAL, swivel base, 23in. 20p.
NEON PANEL INDICATORS 250V AC/DC Red or Amber 20p.
RESISTORS, 1 w.,  w., 20% 1p; 2 w. 5p 10 ohms to 10 meg
HIGH STABILITY %+ w. 2% 10 ohms to 1 meg., 10p.

Ditto 59 Preferred values 10 ohms to 10 meg., 4p.
WIRE-WOUND RESISTORS 5 watt, 10 watf, 15 watt,
10 ohms io 100K, 10p each; 2} watt, 1 ohm to 8-2 ohms 10p,

scoop! METAL PLINTH AND

PLASTIC COVER
Cut out ready for Garrard or

B.S.R. Will play with cover in £5'50

position. Latest design.
Post 25p

Covered in black leatherette.
Antimagnetic. 12 X 14% X Txin.

RETURN OF POST DESPATCH

RADIO COMPONENT SPECIALISTS

MAINS TRANSFORMERS *3%%r

250-0-250 80 mA. 83 v. damp. ... ..0.innn £1-50
250-0-25080mA. 6-3v.352.63v.1a orbv.2a. £2-50
350-0-35 SOmA 83v.352.83v.1a.0r5v.2a. £3-00
800-0-300 v, 120 mA,,6-3v.44a.C.T.;8.3v.21a... £3-25
MINIATURE 200v 20mA..ﬁ 8v 1a.2 x84 x%in.  75p

5 mA., 2 a. 2 x 24 % 2in. 80p
0v, 100mA. 1% X 13 x Hin...... 50p
HEATER TRANS. 6-3v. 3 a. 60p
Ditto tapped sec. 1.4v.,2,8,4,5,68v.11a 80p
GENERAL PURPOSE LOW VOLTAGE. ’l‘apped Outputs
at 2 amy. 8, 4, 5, 8, 8, 9, 10, 12, 15, 18, 24 and 30 v. £2-25
1amp., §, 8 10, 12, 16 18, 20, 24, 80, 88 40, 48, 60, £2.25
10,12, 16, 18; 20, 24, 30, 36, 40, 48, 80, £3.25
5 amp. 6,8, 3 18, 18, 20, 24, 30, 38, 40, 48,60.£8-75
AYUTO TRANSFORMERS 115v, to 230v. or 230v. to 115v,
1b0w. £2-25; 500w. £6- 750w £10; 1000w, £14,
CHARGER TRANSFORMERS. Input 200/250v.

for 6 or 12v., 11 amp., £1-60; 2 amp £1-50; 4 amp. £2-50.
FULL WAVE BRIDGE CHARGER RECTIFIERS:

8 or 12v. outputs, 1} amp. 40p; 2 amp. £1-80: 4 amp, £2-25

ALL MODELS “BAKER SPEAKERS” IN STOCK

BAKER 12in. MAJOR £9

30-14,500 c.p.s,, 12in,
double cone, woofer and
tweeter cone together

with a BAKER ceramic
magnet assembly baving
a flux density of 14,000
gauss and 2 total flux of
145,000 Maxwells. Bass
resonsnce 40 c.p.s. Rated
20 watts, Voice coils
3 or 8 or 15 ohms, Post Free

Module kif, 30-17,000 c.p.s.

with tweeter,  crossover,

baffle and

instructions. £' I '50

BAKER “BIG—SOUND” SPEAKERS

‘Group 25’ fGroup 35’ * Group 50"
12 inch 12 inch 15 inch
25 watt £7 85 watt £9 50 watt £ I 9
3or8ur15chm | 3or 8oy 16 ghm! Sor 15 ohm

TEAK HI-FI SPEAKER CABINETS. Fluted wood front
For 12in. or 10in. dia. speaker 20 X 13 > 9in, £9. Post 25p
For 13 x 8in. or 8in. speaker 16 X10x 9in.
For 10X 8in. or Gin, speaker 16 x 8 x 8in.

LOUDSPEAKER CABINET WADDING 18in. wide. 15p 1t.

GOODMANS 6} in. HI-FI WOOFER
8 ohm, 10 watt Large eernmlc magoet,
8pecial
response 30— 12.000 cps. IdealP.. A Columns,
Hi-Fi Enclosures Systems, efc.

ELAC CONE TWEETER
The moving coil diaphragm wives & good
radiation pattern to the higher frequencies
and a smooth extension of total response
from 1,000 cps to 18,000 cps. Size 3% x
8% x 2in, deep. Rating 10 watts. 3 ohm
or 15 ohm models, £ I d

[ Post 10p.

Horn Tweeters 2-16ke/s, 10W 8 ohm or 15 ohm £1-50.
De Luxe Horn Tweeters 2-18 Kc/s, 15W, 15 ohm £3.
TWO-WAY 3000cps CROSSOVERS 3 or 8 or 15 ohm 95p,
SPECIAL OFFER! 80 ohm, 2%in. dia.; 35 ohm, 2in.; 8in
2% dla s 3in. dia.; 8 X 4in.; 8% 5in. £| EACH

TYPE

L ;7x4m.; 8x bin.
3 ohm, 2§1n 3m 5in. §X3in. 7x
LOUDSPEAKERS P.M. 3 OHMS. 81in. £1 108 x bin. £1-25;
8in. £1.75: 10 X 8in. £1.90.

Sin, WOOFER 8 watts max.20-10,000 cps, 8 or 15 chm. £1-80.
ELAC 10in. 10W. De Luxe Ceramic. 8 ohm, £4,

RICHARD ALLAN TWIN CONE LOUDSPEAKERS.
8in. dis. 4 watt; 10in. dia. 5 watt; 12in. dia. 6 walt
3 or 8 or 15 ohm models £2.00 each. Post 15p.

OUTPUT TRANS. EL84 etc, 25p; MIKE ’].‘RANS 50:1 25p.
SPEAKER COVERING MATERIALS. Samples Large S.A.E.
GOODMAN’S OUTPUT TRANSFORMER 5 WATT MULTI-
RATIO EL84 etc., 3, 8 and 15 ohms 80p. Post 20p.

BAKER 100 WATT
ALL PURPOSE
POWER
AMPLIFIER

4 inputs speech and
music. Mixing facilities.
Response 10-30,000 cps.

Matches

8il loudspeakers. A.C. R200/250V. Post
Separate Treble and Bass controls. Free
Guaranteed. Details S.A.E.
BARGAIN AM TUNER Medium Wave,

§ t. Ferrite aerial. 8 volt. £4-50

BARGAIN 4 CHANNEL TRANSISTOR MONO MIXER
Add musical highlights and sound effects to recordings.
Will mix Microphone, records, tape and tnner £3.50

with separate controls into single output 8 volt.
STEREO VERSION OF ABOVE £4-25.
BARGAIN FM TUNER 88-108 Mc/g Six Transistor. § volt

Printed Circuit. Calibrated slide dial tuning.

Walnut Cabinet. Size 7 x 5 x 4dinch £12.50
BARGAIN FM TUNER as above less cabinet £8'85
BARGAIN 3 WATT AMPLIFIER. 4 Transistor £3 .50

Push-Pull Ready built, with volume control. 8v.

COAXIAL PLUG 6p., PANEL SOCEETS 6p. LINE 18p,
OUTLET BOXES, SURFACE OR FLUSH 25p.

BALANCED TWIN FEEDERS 5p yd. 80 ohms or 300 ohms.
JACK SOCEET Std. open-circuit 14p, closed circuit 23p;
Chrome Lead Socket 45p. Phono Plugs 5p. Phono Socket Sp.
JACK PLUGS 8td. Chrome 15p; 3-5mm Chrome 14p. DIN
SOCKETS Chassis 3-pin 10p; 5-pin 10p. DIN SOCKETS Lead
3-pin 18p; 5-pin 25p. DIN PLUGS 3-pin 18p; 5-pin 25p.

VALVE HOLDERS, 5p; CERAMIC 8p; CANS 5p.

All transformers Postage 25p extra.
E.M L. 13} X 8in.
With twin tweeters
and crossover, 10 watt. £4
State 3 or 8 or 15 ohm,
(Ag illustrated) Post 15p
With iéarfg tw::ter cone and ceramic
magnel watts.
Bass res. 45-00 cps. °
Flux 10,000 g £2 25
State 8 or 8 or 15 ohm, Post 15p
Recommended Teak Cabinei £5
Size 16 x 10 x %in. Post 25p
LO UDSPEAKER KIT post 25
Triple speaker system combining on ready cui baffle.
% in. chipboard 15 in. x 8% in. Separate Bass, Middle
and Treble loudspeakers and The
heavy duty 5 in. Bass Wooler unit has a low resonance
cone. The mid-Range unit is specially designed to add
drive to the middle register and the tweeter recreates the
top_end of fhe musical spectrwm. Total response
20 15,000 cps. ¥ull instructions for 8 ohm matching.
VENEERED BOOKSHELF ENCLOSURE.
0 X 10. X 8in. Modern design with ‘ 5
fluted wood tront. Highly recommended. Post 25p
MINIMUM POST AND PACKING 15p

(Export: Remit cash and extra postage.)

CUSTOMERS FREE CAR PARK
337 WHITEHORSE ROAD, CROYDON

Open 9-6 p.m.(Wednesdays 9-1 p.m., Saturdays -5 p.m.}
Buses 50, 68, 159 pass door.

E.M.l. TAPE MOTORSPost 15p.
120v. or 240v. 1,200 r.p.m. 4 pole
185mA. Spindie 0 187)(0 76in.
Size 81 X 21 x 21in. (illustrated).
BALFOUR GRAM MOTORS
120v. or 240v. A.C. 1,200 r.p.z ~ pole
50mA. Spindle £ x 8/20. Six :’:s
25 x 25, X 1fin, Post 15p P

CALLERS WELCOME

.

Rail Sethurst Tel. 01-684-1665
1083
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MARCH ISSUE FEATURES

‘EASY’ 2 METRE RECEIVER
By F. G. Rayer, Assoc.l.LE.R.E., G30GR

An excellent project for the newcomer to 2 metre
reception—employs a super-regenerative detector,
this 3 valve receiver offers no alignment problems.

D.C. VOLTMETER

By A. Russell

MARKER UNIT

This voltmeter uses a readily obtainable integrated
circuit—has a sensitivity of 100k() per volt—provides
ranges from 0-100mV to 0-100V.

CRYSTAL TRANSISTOR

By P. Cairns, M.LLP.R.E., R.Tech.Eng., G3ISP

Accepts crystais between 50 and 500kHz—provides
high level calibration ‘pips’ up to higher than 30MHz.

ON SALE NOW—PRIGE 20p

THE ‘EASY’' 2 METRE RECEIVER

% MORE CONSTRUCTIONAL

PROJECTS

%* SHORT WAVE NEWS

% SUPPORTING FEATURES '
* NEWS COVERAGE
% DATA SHEET 60

Copies may also be obtained direct from the Publishers,
24p. including postage. Published by Data Publications Ltd.,
57 Maida Vale, London W.9.

PRAGTICAL WIRELESS
ELEGTRONIC IGNITION
SYSTEM

This Capacitor-discharge Eiectronic ignition
system was recently described in Practical
Wireless and has proved extremely popular.
We are able to offer the kit in two forms; the
Standard kit containing the electronic com-
ponents only, enabling the customer to tailor
these to his own layout, or the De-luxe version
containing a ready-drilied roiler-trimmed
printed circuit board and fully machined
die-cast case with efectrical connection block.
Each kit is supplied with a custom wound
transformer, first-grade components and full
construction details, Suitable for 12V. systems
only, pos. or neg. earth. All components
available separately. Case size 43" x x 27
Complete assembly and wiring manual 25p.
refundable on purchase of kit.
Price : Standard kit £7-25 post free
De-fuxe .. 5 £8-75 post free
Trade enquiries mvnted Mail order only.

State pos. or neg. earth when ordering.

DABAR
ELEGTRONIC
PRODUCTS

88a, LICHFIELD STREET,
WALSALL, STAFFS. WS1 1UZ
Tel. Walsall 34365

UHF.T.V. AERIALS

SUITABLE FOR COLOUR AND MONO-
CHROME

RECEPTION
All UHLF, aeri-
als now fitted
with tilting brac-
ket and 4 ele-
ment reflector.
LOFT MOUNTING ARRAYS
7 element 2-25. 11 element 2-75.
14 element 3-25. 18 clement 3.75.
ALL MO NG c/w
WALL ARM & BRACKET
7 element 3-25, 11 clement 3-75. 14 element
4-25.18 element 4-75. CHIMNEY MOUNT-
ING ARRAYS c/w MAST & LASHING
KIT. 7 element 4:00. 11 elemgnt 4-50.
14 elemcnt 4-75. 18 element 5-25. MAST
UNTING arrays only. 7 element 2-25.
11 element 2-75. 14 element 3-25. 18 ele-
ment 3-75. Complete assembly instructions
with every aerial. LOW LOSS coaxial cable
9np yd. KING TELEBOQOSTERS from 3-75.
LABGEAR all band VH.F—~UH.F.—F.M.
radio mains operated pre-amps 7-50. State
clearly channel number required on all
orders, P.p. on all aerials 50np. Accs. 15np
C.W.0. Min. C.0.D. charge 25np.

BBC—ITV—FM AERIALS
BBC (band 1) Wall $/D 2-00. LOFT mverted
‘T' 1 EXTE NAL ‘H’ array only 3-00.
v (band 3) 5 element loft array 2-50.
7 element 3-00. COMBINED BBC—HITV,

+9 0
14+7+14 5-00. .M. RADIO ioft S/D 1-00
3 element 3-25. 4 element 3-50. Standard
coaxial plugs 9mp. Coaxial cable Snp vd.
Outlet box 30mp. P.p. all aerials 50np.
Accs. 30np. C.W.0. Min. C.Q.D. charge
25np. Send 5np for fully illustrated lists.
CALLERS WELCOMED
OPEN ALL DAY SATURDAY

K.V.A. ELECTRONICS

40-41 MONARCH PARADE, LONDON
ROAD, MITCHAM, SURREY
Telenhone 01-648 4884
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LOUDSPEAKER
BARGAINS

Fane Pop 100 watt 18” 8415 ohm .. £1950

Fane Pop 60 watt 15” 8/15 ohm .. .. £1115
Fane Pop 50 watt 12” 8/15 ohm .. .. £928
Top 20 127 25 watt 8 or 15 ohm.. .. £675
Top 10 10” 10 watt 8 or 15 ohm £3-25
Baker Group 25 12”25 watt 3, 8 or 15 ohm  £6-55
EMI 13 x 8, 3, 8 or 15 ohm . £2:25
EMI 13 x 8 with tweeter 3,80r150hm .. £2:95
EMI 13 x 8 twin tweeter 3, 8 or 15 ohm £3-60
Handsome teak finish cablnet17”x10” 6"

for above 13 x 8 units (p & p. 35p) .. £500
Celestion 8” Round 15 ohm 5 .. £2:05
Celestion PS8 for Unilex .. .. £2-55
Richard Allan 87 Round 8 ohm . .. £E275

Fane 8” dual cone 8 ohm . £2-85
Hand teakfinish cabinet 177x 107 x 6

to suit all above 8” units (p. & p. 35p) £500
Efac or Goodmans 8” x 5” 3, 8 or 15 ohm  £2'15
Handsome teak finish cabinet 12” x 8" x 6”

for above 8 x 5 units (p. & p. 25p) .. £345
ELAC 6%” dual cone 8 ohm 00 .. £2:45
E.M.I, x6 3 8 or 15 ohm .. o £245
Fane 7 x 4, 3 or & ohm £1-50
Richard AIIan 12” round 3 or 15 ohm., £250
2” or 2% 80 ohm ‘65
PHILIPS Hi-Fi 20 watt type EL7032 Dual

Cone 12~ 35-17000Hz £8-50

All units guaranteed new and perfect.
Prompt despatch p. & p. 25p per speaker.
Send Op stamps for our fabulous discount

catalogue of radios, tape recorders, HiFi, etc.
(illustrated).

WILMSLOW
AUDIO0, m. 0. pept.

10 Swan St., Wilmslow,
Cheshire




Fig. 4. Circuit of the two-stage 1'6MHz if.
amplifier. Gain control VR1 for the r.f. and i.f.

R2
8-2k

stages is mounted on the front panel.

out the band. If VC4 or VC5 is
fully open, screw down TCI a little.
Lock L3 core with a nut, and if
necessary re-adjust L1 and L2
cores so that least movement of
VC4 and VC5 is required through-
out the band. Repeat for the other

ranges.

If ‘“squegging” arises, causing
oscillation and whistles towards
the h.f. end of a band, L3 core may
be too far in, or a resistor of about
1002 to 1kQ may be placed ‘be-

tween Tr2 collector and pin 9, or

%/A

Solder on three insulated leads, to run to the
front, middle and back sections, VC1, VC2 and VC3,
of the ganged capacitor. Also take from the chassis
tags the lead marked VC, El1 and that marked VC,
E2.

The assembled unit is fixed about l,in. from the
ganged capacitor by bolts through its flanges and
the chassis. Lead VC, E1 is taken under the capacitor,
cut to length, and soldered to the front rotor (moving
plates) tag. Lead VC, E2 is similarly taken to the
rotor tag which is towards the rear of the capacitor.
These leads provide direct earth-returns between the
coils and capacitor.

Cut and solder leads VCI1, VC2 and VC3 to the
sections of the capacitor. At the same time solder
a lead to VC3 to bring up to TC1, which is fixed to a
small bracket bolted to the back plate of the
capacitor.

The capacitor can now be screwed to the chassis,
with a washer under each foot (to
clear VC, E1 and E2 leads). If
necessary, the r.f. and mixer
assembly can be unbolted and put
on its side without disconnecting

the winding to pin 9 can be un-
soldered, and one turn removed.
Place the coil in a holder while
soldering. 5

THE IF AMPLIFIER

The circuit of this is shown in Fig. 4. It is a fixed
tuned amplifier operating at 1-6MHz having five
tuned circuits. There are two adjustable cores in
i.f.t.1, two in i.f.t.2, and a single core in i.f.t.3.

Emitter bias circuit resistors R3 and R6 are
brought out to a lead which is later connected to
the gain control VR1. This allows manual control of
gain, to avoid overloading on strong signals.

The detector diode D1 provides an audio output for
the a.f. gain control VR2, and also a.g.c. bias for
Trl.

Construction. Resistors and capacitors are mounted
on a plain Veroboard panel 5X1%in., Fig. 5. This also
takes pins or flying leads for VRI, VR2 and the
negative supply line. The positive or chassis return is
completed through the tags MC and receiver chassis.

any of the leads to the ganged
capacitor, to trace wiring or other
faults.

Alignment. Coil cores are un-
screwed and TCl is half closed
with VC4 and VC5 about one-
quarter closed. With the ganged
capacitor closed, adjust the core

H
5%1%

of L3 for a suitable band-end
frequency (say 1700kHz, for Range

3). Tune a little away from the

extreme end of the band, and
adjust the cores of L1 and L2 for
best volume. VC4 and VC5 should
now peak for best volume through-

5% 1% x1"

Fig. 8. Component layout for the i.f. amplifier.
Again the board is shown separated from the
chassis.

L3,pin8
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The 8 X 1in. flanged ‘“universal chassis” member is
first drilled for the i.f.ts. Drilling positions can be
found by pressing the pins on paper, placing the
paper on the metal, and marking through with a
sharply pointed tool. Remember to include holes for
a trimming tool, so that the lower cores can be
reached.

A 90° section is snipped or sawn from each runner,
11zin. from the end. The member is then given two
right-angled bends, forming a flanged part 5in. long,
lin. wide, and 1%;in. high. The Veroboard is fixed to
the flanges with bolts which also secure the MC
tags.

Insulated sleeving is put on the transistor leads,
and the transistors are soldered on, the wires being
cut shorter as necessary. A lead is soldered to pin 2

% components list

1086

General view of completed receiver with the r.f./mixer unit at the top
and the if. unit immediately below the ganged tuning capacitor.

of i.f.t.1 which will later run either to pin 8 on L3,
or to the crystal unit collector.

Alignment. The i.f. amplifier can be checked before
fitting it in place. Temporarily join the VR1 lead to
MC. Connect a 4-7kQ resistor or the 5k0 volume
control from VR2 to MC, and take the af. output
to phones or an audio amplifier as convenient. Con-
nect the battery positive to MC, and negative to
negative.

The modulated signal from a generator tuned to
1-6MHz can be loosely coupled to the lead from pin
2 of if.t.1. The tone should be heard and all the i.f.t.
cores rotated for best volume.

The signal from the generator should be kept low,
so that adjustment of the cores is not masked by the
a.g.c. action. A correctly shaped tool, such as the
Dence TTS5, should be used since a wedge-shaped
blade may easily break the cores. .

Should cores have been moved far from their pr
aligned settings, no signal may be heard. If so, inject
the signal at Tr2 base, and adjust the core of i.f.t.3.
Then inject at Trl base, and adjust both cores of
i.£.t.2. Finally, adjust i.f.t.1 with the signal at pin 2.

If no signal generator is available, tune in. .any
station and adjust all the i.f.t. cores for best results.

Two bolts through the end flanges mount the
assembly a little clear of the variable capacitor, with
if.t.3 at the front. Holes are required in the chassis
of the receiver, so that the lower i.f.t. cores can be
readjusted if necessary.

A lead is run from the pin forming the connecting
point for R3 and R6, through the receiver chassis to
the r.f. gain control. VR2 and negative are similarly
connected to the appropriate points.

It will be observed that these sections of the
receiver can be tested before adding the crystal
filter stage, the lead from pin 2, if.tl in Fig. 4,
running directly to pin 8 of the oscillator coil L3.

Next month we shall give full details of the
crystal filter, audio stages and the optional BFOQ/
product detector unit.
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... True Hi Fi at a remarkably low cost. It has all the
features you could want—20W r.m.s. per channel—
less than 0-1 per cent distortion at tkHz—scratch
and rumble filters—and so much more . .. and it
couldn't be easier to build. Six i.c.'s take care of the
earlier stages while the printed circuit board,
metalwork and the special low field mains trans-
former will all be laid on for P.W. readers, especially
for this project.

The Texan has a beautiful appearance and beauti-
ful performance and has been designed for P.W.
by Richard Mann of Texas Instruments.

PLUS MANY OTHER CONSTRUCTIONAL ARTICLES
AND ALL THE REGULAR FEATURES. BE CERTAIN

NOT TO MISS THE NEXT ISSUE. PRICE 20p

ALL IN THE MAY ISSUE
ON SALE 7th APRIL

ESDec:aHy

Untangfeg nfgm
All the impor,
Currently availa
OWD requireme

Supplement

"0\’4)/ available,

€ common

an work out yoy

Remember the Treasure
Tracer (August '7T1)? As
a feature it hit the jack-
pot. Development has
continued, taking note of
readers comments and we
now bring you the Trea-
sure Tracer MKkIl. This
has been designed to en-
able the original builders
to update their models, as
wellasforminga complete
feature by itself. Although
the cost is even lower
than that of the original
the performance has been
improved.




give a digital time display is not new; indeed
several designs exist already to provide such a
display using TTL elements for the logic circuitry.

This article sets out to simplify the construction
of a twenty-four hour digital clock in order to make it
a practical proposition for the home constructor. The
main simplification in construction results from the
use of readily available printed circuit boards (the
‘Decade PCB’ supplied by RS Components Ltd).*

The mains frequency is used as the prime timing
source, thus reducing the circuit complexity while
maintaining sufficient accuracy for most needs.

Only two types of integrated circuits are used
throughout; the 7480 TTL Decade Counter and the
7441 TTL B.C.D. to Decimal Decoder/Driver.

Although a zero reset facility is not included a
sxmple method is shown for setting the clock initially
using two push buttons.

Either a light-emitting diode (lLe.d.) or a small
filament lamp may be used to provide a combined
decimal point and flashing seconds display.

The power supply is much simplified by the use of
a monolithic voltage regulator for the 5V regulated
supply needed for the mtegrated circuits.

For simplicity the design is separated into three
distinct units, the power supply, the countdown
board (which also includes initial seiting) and the
seconds flasher. The circuit diagrams for these units
are shown in the article.

THE idea of using numerical indicator tubes to

CHOICE OF COMPONENTS

The use of TTL modules for the counting and dis-
play decoding functions is decided on grounds of
cost. TTL families such as the 7400 series are so
popular and have sold in such volume that the cur-
rent prices are ridiculously low. In fact the modules
used have operational capabilities far in excess of
those needed for this particular application, using

SwW1
(press to set hours)

o r"ﬁo"&ﬁw b2

i B,
e R
_ﬁfﬁ‘ éﬁl . A,
& £ k' N
e il

K
N/

PART 1

* Reference to the components list indicates that
a number of items are manufactured by RS
Components Ltd. These items may be ordered
through radio and electronic component dealers.
RS Components will not supply these items direct
to the general public.

sw2
(press to set minutes)

&nd., ~ Gnd.
+5v | +5v -+5v ! +5v
M”r. b Hr Wil —mnm—
i1 IC2 IC3 IC4
7_¢:1 fi)é) [« 74+ 950 [« 74+ glag q 74 90 q
fJULIJ o puss lflLlLIJ agugsf au o
LIJ Gnd. Gnd. T LIJ
L 3

+5v

L1
B50Hz input Light emitting diode

or
filament lamp

D3
1N40O1
Gnd.

Fig. 1: Details of the “countdown module including the selting switches and the decimal point circuitry. Output to the display module is taken
from the arrowed connection (top left).
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circuitry ‘just good enough’ would be prohibitively
expensive.

Several different types of numerical indicator
tubes may be used in place of those specified in the
components list. Since the tube connections are
clearly annotated on the printed circuit board almost
any cold cathode tube with or without decimal
points may be used provided that the wire leads are
at least 1lin. in length. Tubes with a red lacquer
coating are preferable from the point of view of
contrast and clarity, but clear tubes may be used
behind a red screen. The red filter is necessary to
block the blue portion of the spectrum contained in
the tube discharge to give sharply defined numerals.

The use of a monolithic voltage regulator for the
5V power supply gives good performance together
with considerable circuit simplification. The regulator
used has high noise immunity, internal overload and
short circuit protection.

For the decimal point and

% components list

Resistors

R1 16kQ (on each PC board)
R2 1-2kQ

R3 33kQ

R4 1800

All 10% 3W

Capacitors
C1 4700uF 10V electrolytic
C2 10uF 10V electrolytic
C3 0-01uF 250V polyester
C4 32uF 450V electrolytic

Semiconductors

D1 ‘Bridge Rectifier Rec 41A’ (RS Components)
D2 ‘Rectifier Rec 53A’ (RS Components)
D3 1N4001
MVR ‘Monolithic Voltage Regulator MRV5V' (RS
Components)
21 BZY88 Zener
Tr BC108
Switches

SW1 \ Push to changeover switch. Min. Push co
SW2 [ (RS Components)

Integrated Circuits
IC1-IC8 7490 TTL (RS Components) or Texas
SN7490N
1C9-1C12 7441 TTL (RS Components) or Texas
SN74141

Miscelianeous

T1 ‘Midget mains transformer 250V’
0-250V at 25mA 6-3V at 1-2A (RS
Components)
L1 Light emitting diode (or filament lamp

without 180Q resistor)

DC1-DC4 Printed Circuit Board ‘Cecade PCB' (RS -
Components)

Numicator tube ‘RS Num Tube' (RS
Components) or Hivac XN series (see
text)

Escutcheon plate (for front panel—optional) ‘Flush

meter kit' (RS Components)

Complete metalwork in 16s.w.g. aluminium alloy,
undrilled, but with front panel punched for read-out
is available from H. L. Smith & Co., 289 Edgware Rd.,
London, W.2, at £1-20--24p on orders by post.

N1-N4

NOTE
RS Components, mentioned in this list used to be
known by the name ““Radiospares’’.

seconds indicator a light
emitting diode was used in
the prototype to provide a
clear light source with a

®
50Mz input

+5V to all IC's
-®

low current consumption
but since a driving transis-
tor is used a small 5V or
6V 40mA filament indicator L
may be used. 240v
AC
N
240V
AC

Gnd. to all IC's

Approx. 180V to tube anodes

Fig. 2: Complete P.8.U. including the
5V rail, earth to all ICs and 180V
numicator tube supply.

T ®
= REC53A Tow
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A NC A D Gnd B C
14 13 12 1 10 9 8
1 — ]
> |
, S e ] | T_R s
- Pirection of viewing' © Direction of viewing A M B
T Dme, point «=qcP —TacP —acp 9P
©.., Decpoint et 6 & 5
i .i‘iai_#«, N R ) K K K - S
T ? 1 ? [*] ? L*J T
| 1 1 1
' 6
7490
Lol [2] [T T4 [s] [e] [7]
BD R NC V. R R
‘ \ A ot 00 Fo@ ec ot Ro@
XN1Z type RS, Num, tube
S o o 16 15 14 [13 12 1 10 9
L= 1
Fig. 3. (above) B i i
g. 3. ase connections for the numicator tubes. > S 8 © 5 4 6
) . . BCD-te-decimal
Fig. 4: (right) The pin connections for the integrated circuits. The top decoder/driver
view of the dual in-line package is shown. A ) L
F;Q,-_5 H( bE/OW)b7I'h§ ‘c;dircuitdiagram of the display module. This consists 24 I
of four assembled decade counter boards—marked DC1
and DCA s L L] o] a7 ] [T 2T L&
(39
! : : 1 ]
; Dca i DC.3 > DC.2 ; DC1 -
1 1 i 1 1
] | § +5V
Gnd.  +5V ‘l‘ Gnd, _ +6V rI’ rL Gnd.  +5V ‘J.‘ Gnd. ‘-L Gnd.
7 1 7 1 1 7 1
IC6 ICS
Ics IC7
7490 - 7490 9 s 9 o §
U 14 BJ ) L' 14 8 14 8 g 1?
TTIo R end | VLV EL TTLo
Gnd. Gnd. (] Gnd. Gnd.
» Display
ICO+IC7+24 X module input
+5V +5v +5V +5V ]
8 1 8 1 8 1 8 1
IC9 IC10 IcNn IC12
7441 q 7441 q 7441 q 7441 q
Tens hours Units hours Tens minutes Units minutes
] 16 9 16 9 LIJ 16
Gnd. Gnd. Gnd.
T
| R1 § N2 rtl N3 ml N4
s 1Bk 16k 18k 2
180V 1/2w b3 1/2 b3 1/2w-: 1/2w <
D
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The decoder counter board shown

from the front and rear. Below

left: two views of the completed
digital clock.

Fig. 6 (below) Details of the
modification that has to be made
to the decade boards.

O Unmodified board O -
- Board DC1

Modified board -
O Boards DC2, 3, 4. O

Link

The 250V a.c. secondary of the transformer is used
in conjunction with a single capacitor and rectifier to
supply the tubes with the necessary voltage via a
current limiting series resistor. .

The 6-°3V secondary provides both the timing
source and the 5V power supply as will be seen from
reference to Fig. 2. The S0Hz timing signal is simply
half wave rectified 6-3V which is clipped with a-
4-7V zener diode to provide an input signal which
approximates to a square wave.

The 6-3V secondary is also connected to a bridge
rectifier and a smoothing capacitor which forms the
supply for the monolithic voltage regulator the out-
put of the regulator is fed to the integrated circuits
via a 10p4F electrolytic and a 0-01.F polyester capa-
citor to cope with any spikes generated on the
integrated circuts d.c. supply line.

—continued on page 1114
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F.M. RADIO SERVICING HAMDBOOK
By Gordon J. King

Published by Newnes-Butterworth

206 pages, 9% x 6 inches. Hard covers

= Price £2

S INCE the first edition of this handbook came out

in 1957 it has been reprinted four times so it is

fair to assume that it has proved very popular.
What I do not understand is why it is called a
“servicing” handbook! The first eight chapters pro-
vide a wonderful discourse ranging from a discussion
of the basic f.m. signal through detailed description
of the various stages of an f.m. receiver to aerials
for f.m. and v.h.f. propagation.

While all this knowledge may be highly interesting
it is not until Chapter 9 that we reach “F.M. receiver
alignment”, a measly twelve and a half pages. The
meat, such as it is, is in the following chapter
“Servicing the F.M. Receiver”, just thirteen pages
which include three full page circuit diagrams.
Chapter 11 gives the desirable specifications for
f.m. receivers and systems and quotes extracts from
the DIN 45-500 standards. And that is that.

I thoroughly enjoyed reading the book but then
I don’t service f.m. receivers for a living. If I was a
serviceman seeking practical information I'd have to
look elsewhere for guidance.—AED.

PICKUPS AND LOUDSPEAKERS
By John Earl

Published by Fountain Press Ltd.,
46, Chancery Lane, London WC2.
240pp. 8 X 5in. Price: £3.00.

IN the technical bibliography, there are handbooks

and viewbooks. The first category is a large one:

books from which one seeks a reference., In the
latter category we find those whose facts are as
impeccable, whose sources as well-researched, whose
theses are as convincingly marshalled, but whose
roughage of information is flavoured by the spice of
a well-informed personal opinion.

Such are the series of ‘Choose and Use’ books from
Fountain, companion volumes: Tuners and Amplifiers,
by the same author and Tape Recorders by H. W.
Hellyer. Their excellent presentation makes them
easy reading, and a proud addition to the bookshelf.
Between the three volumes, the whole domestic
audio scene is covered.

John Earl as a regular equipment reviewer,
trenchant and perceptive, is peculiarly qualified to
be able to take a broad, yet penetrating, view of his
subject. The main approach in Pickups and Loud-
speakers is essentially practical, with sufficient theory
to underline the facts one needs in order to compare
and evaluate. At the prices one can nowadays buy
pickup arms, cariridges and loudspeakers, such
guidance is vitally necessary.
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Books reviewed on this
page are normally obtain-
able through any retail book-
shop. In this instance, the
information printed in heavy
type should be quoted.

His introductory chapter is a brief run-through of
basic principles, but manages to include an interest-
ing exposition on disc manufacture. Chapter 2 digs
more deeply into the mechanical construction and
operation, and the electrical properties of pickups.
That is—cartridges and arm. I am very happy to note -
that this author at least regards the two items as a
combined factor in hi-fi.

Progressing, Chapter 3 advises on matching and
loading, the next on choice. Between them, these two
chapters answer many of the questions a prospective
buyer may want (and be too shy?) to ask.

Three more chapters deal in the same way with
the loudspeaker. Here there is an area of controversy,
and not all authorities will agree with the author’s
conclusions and some of the information must be
assimilated in conjunction with Tuners and Ampli-
fiers. 1 was very glad to see, in this section, some
sensible notes on efficiency and power. Too many
misconceptions - exist and Mr. Earl’s gift of lucid
exposition is refreshing. A chapter on turntable
units and another on headphones complete the
book. .

This is a helpful and entertaining addition to the
audio bookshelves. Even at a relatively high price of
three pounds Pickups and Loudspeakers is good
value and heartily recommended, HWH.

1972 WORLD RADIO-TV HANDBOOK
Published by Billboard Publications Inc. and
available from Fountain Press.

384 pages, 9<6in. Price £2.80.

F you’re interested in DX and don’t have a copy of

the World Radio-TV Handbook, you don’t know
what you are missing. This is the “Bible” which
can be consulted for all kinds of information. Take
an obscure country such as the Ivory Coast; we can
find a list of all the radio stations, seven of them,
their frequencies, their hours of operation, the net-
work that they belong to, where to find out programme
details, the languages used, the announcements
used, the interval signal used and so much more.

Turning to the TV section we can see that the ser-
vice is Government owned but is also commercial,
how many stations there are, their channels and
powers, the hours of operation and the number of
TV sets. Even the names and addresses of the chief
personalities are given.

Comprehensive? I should say it is. The above in-
formation is for a small country—imagine what it’s
like for a large one! The formula of presentation has
not changed over the years but each edition |is
different, largely because of the continued growth of
broadcasting. The complete anarchy on the Short
Waves (and Medium Waves if that is your “thing”
has made life more and more difficult for the DXer
but the WRTH will enable you to do the best you
can—without it you are_lost. HWM.,
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AND TO SPECIFIGATION

No surplus, clearance lines or

manufacturers’ seconds.

Electronic Component
Specialists

Add good appearance to your building

SIEMENS
CAPACITORS

These electrolyte capacitors are all in the
same style and colour and greatly enhance
the appearance of the fuished article when
Lbuilt. With axial leads aud clearly marked
polarity.
0-47ukd 106V,
470 F/18V.,
1ou0/16V.,

220100V,
44uF/muv

47/100Y.—7p : 1

220/36V., 100/63V., 470/25V., 12p: 220/60V.,
463V, 100/100V., 18p : 1000/25V., 470/50V., 22p
O[IUOV 27p : 4700/16V., 39p. (Page 34 of catalogue
for full 1ist. of mure than 60 values,

0/100V., 8p :

22/100V., 9p:

DISGOUNTS

109% discount is allowed on orders
for £5 to £15 in value, .

153 discount allowed on orders
over £15. Nn discount on items
marked NETT. Prices subjecl to
alteration without notive. Terms of
buriness—C.W.0. as in Elsctio-
value Ca’abgme

CATALOGUE

The latest Electrovalue catalogue
(1971-20d  edition) containg 64
pages packed with hundreds of
items and valuable iflustrated
information. Post free 10p.

FREE with orders over £1-25.°

SIEMENS TTL [.Cs-- wide range in stock at an ali time low in prices.

'RESISTORS 10% — 5% —

2%,

Code Puwer ‘Polerance Range Values 1to9 10 to 99 100 up
in ohms (see note below)
c 1/20W 3v, 82-220K El12 9 8 7
g l;SW 59, 4-7-470K E24 1 0-8 0-7
1/4W  10°, i - 08 07
[ 12w 59, 1-2 i 09
S(O IL)ZW 5““ 2-5 2 19
; 38 3
wWW W 10" £1/20Q 7 7 6
WW 3w 10K 7 7 6
wWW TW a" 12-10K  El12 9 9 8

Codes : ¢ = carbon fil Ligh stability low noise
MO = metal oxide Eilectrosil TR5 ultra low noise
WW - wire wound Plessey

Values :

E12 denotes series: 10, 14, 15, 18, 22, 87, 33, 39, 47, 56, 68, 82 and their decades
E24: ag B4 plus 11, 13, 16, 20, 24, 30, 36, 43, 51, 62, 72, 91 and their decades,
Prices are in pence vach for same ohmic value and power rating, NO T mixred values.

AMPLIFIERS

30 WATT BAILEY PARTS
Transistors and PCB for
channel £8-48

Capacitorg, resistors (metal Oxide),
and transistors, one channel. £8-41
Complete unregulated power
supply pack. £475

Suitable heatsink 10DN400C. 55p

one

MAINLINE
70W. roain amplifier meodule kit
£12-60 nett.

Power supply kit £8-00 nett
Suitable pre.amp kit £6-25 neit
(less chassis & panel)

Above tor mono only.

STEREO PACK OF MAINLINE
UNITS for building into your own

SEMI-GONDUGTORS
All power types with
free insulating sets
1N914 5p| AC142H 25p | BD13}
1N916 10p | ACI42HK 29p [ BD132
1N1763A 24p| AC163K 22p | BD135
1N3754 20p| AC176 16p [ BD136
1N5399 21p; AC176K 17p | BDY20
1N5402 28p| ACI87K 17p [BF11H
1834 9p| ACY17 31p | BF167
18940 5p({ ACY18 19p |BF173
aN6o6 17p| ACY19: 23p | BF177
2N697 18p| ACY20 20p {BF194
2N706 12p| ACY21 21p | BF195
2N930 23p| ACY22 21p { BF254
2N1132 29p| ACY 39 63p | BF255
2N1302 10p| ACY40 17p i BFX29
2N1303 19p| ACY41 18p {BFX 84
2N1304 26p| ACY44 31p | BFXSH
2N1305 26p | AD142 50p | BFX87
2N1306 33p|AD149 58p | BFX 88
2N1307 33p| AD150 50p | BFY50
2N1309 36p ADIbl/ADlG“’ BFY5t
2N1613 23p | matched pair 60p | BFYbu
2N1711 26p| AF114 24p | BSX 20,
IN1893 G4p| AF116 24p | BY164
2N2147 95p| AF116 22p | BY238
aN2918 34p| AF117 29p | BYX38-300
2N2218A 44p| AF118 82p [BYX35- 300}{38};
232219 38p| AF124 24p | C407 17p
2N2270 62p| AF125 24p|1C762 18p
2N2369A 19p | AF126 22p | EA403 10p
2N2483 35p|AF127 22p [EB383 10p
2N2484 42p | AF139 33p | EC401 18p
2N2646 47p| AF239 36p | EC402 17p
2N2904 38p| ABY26 27p | NKT2I1 25p
2N2905 44p | ASY27 36p | NKT21 25p
2N2005A 47p| ASY28 27p [NKT213 26p
2N2924 20p| ASY29 36p | NET214 23p
2N2925 22p| AU111 97p | NKT217 &0p
2N2926 11p NKTu81 2lp
2N3053 27p NKT271 18p
2N3054 60p NET274 18p
2N370 13p NKT403 65p
2N3703 13p NKT405 790
2N3704 13p NKT813F  $0p
2N3705 13p NKTG74F  24p
2N 3706 13p 0A47 8p
2N3708 10p 0A90 6p
2N8709 11p 0ASI 5p
2N3710 13p 0A%5 6p
aN3711 13p 0A200 op
ON3794 15p 0A202 10p
9N3819 23p ocy 50p
2N'3820 83p QC25 42p
2N 3904 35p oc2y 76D
2N 3906 35p 0035 60p
254036 55p 0C3s 65p
2N 4058 13p 0041 42p
2N4059 10p 0C44 42p
2N4060 1ip 0c70 21p
2N4061 iip 0C71
IN4124 18p 075
2N4126 27p 0cCs1
2N4284 24p OCBID
2N 4286 15p 0C83
3N4289 15p oCB4
2N4291 15p P346A
ZN¢410 24p 82CN1
2N4951 62p |D1 10p
2N5062 61p SD4 12p
2N5457 49p V763 28p
2N5459 49p WI106B1 45p
40250 1lp Wo2 40p
40251 89p WP 9p
40361 95p ZTX300 dp
40362 68p ZTX 301 T6p
40602 52p ZTX 302 22p
AC107 46p TX 99
AC126 20p Z,&ggi =
AC127 20p Z D
AC128 20p ZTX 330 23p
AC141H 34p ZTX331 27p
AC141HK  37p{BD130 50p {ZTX 500 18p
10W/I15Q BAXANDALL SPEAKER
As designed by P. J. Baxandall and originally
described in “Wireless World”. Counplete kit jncluding
speaker unit, equalising network and special cabinet
(18”7 x 12" x 10" when assembled) supplied cut to
gize. 10 watts{15 ohms. Carr. free mm U.K.

xett £13.90

(Ignore fractivns of 1p on total value of resistor order).

cabinet—2 power amps, pre-amp
control unit, power supply umit

VEROBOARD ; SWITCHES ; INDICATOR LIGHTS ; DIN CONNECTORS.etc_

and matched controls, nett £38-40

MULLARD polyester C280 series

950V 209 0-01: 0-022: 0-033, 0-047 3p ea. 0-068;
01, 0-15 dp, 0-22 5 m% 033 7p, 0-47 $p, 0-68 1lp,
1uF 14p.1-5uF 21p, 2-2uF

ZENER DIODES

5% full range E24 values; 400mW: 2-7V to 30V 15p each
1W: 8:8V to 82V 27p each 1-5W: 4-7V to 75V 80p each
Clip to i 1:'5W rating to 3 watts (type 266F) 4p.

MULLARD SUB-MIN ELECTROLYTIC
0428 range axial lead 8p each
Values (pF/V 3 1-6/25; 2 5[16 2- 5/64 4/10;
2 g 8/40; 1! 5;10/16; 10/64;

/2 3 ’U/IG j64; 25/6-4; 25/"5 32[4 32/10;
3"/40 32/64: 40‘16 40/2-5; 50/6-4; 50/25; 50/40; 64/4;
64/10: &§0/2-5 HUIIS 80/"5 100/64 128/4; 125/10;
5 ‘700/6'4' 200/10; 250/4; 320/2:5; 320/6-4:

LARGE CAPACITORS

High ripple current typeu 1000/25 28p; 1600/50 4lp;
10007100 82p; 2000/5 87p: 2000/50 57p; 2000/100 £1-44;
2600/64 77p; 2600/70 9811, 5000/26 62p; 5000/50 £1- 10'
5000/100 £2-91.

CARBON TRACK
POTENTIOMETERS, long spindles

Double wiper ensures minimum noise level.

Single gang linear 100 {2, to 2-2M Q 12p
Single gang log 47K Q to 2:2MQ 12p
Dual gang linear 47K Q to 22MQ 42p
Dual gang log 47K Q to 2:2M Q 42p
Log/antilog 10K, 47K, IM Q only 42p
Any type with 2A D.P, m&ins switeh, extra 12p

Please note: only decades of 10, 22 and 47 are available

within ranges quoted.

SIEMENS' 5% TOLERANCE

POLYCARBONATE CAPICITORS
250V up to 0-1mF, 100V 0-1mF and above.

0-01, 0-1%, 0-015, 0-018, 0-02%, 0-027 5p

H 0047 000().006! 0-081, 0-01, 0-1, 012, 0-15,

30,

0 33 0-34, 9p. o 47, 10p, 0-58, 18p, 0-68, 15p.

‘DUAL CONCENTRIC
In any combination of above values, less switch 60p
with switch 72p

Handbook of Transistor Equivalent and Substitutes 40p
Handbook of Tested Transistor Circuits 40p
Colour Cude Wall Chart 15p
(P{P on above ordered separately, add 3p).

CARBON SKELETON PRE-SETS

Small high quality, type PR, linear only 1000, 220 Q
470 Q. 1K, 2K?2, 4K7, 10K, 22K, 47K, 100K, 220K, 470K,
1M, 2M2, 5M, 10M Q Vertical or horizontal mounting 5p
each.

S-DeCS

Manujacturer’s prives increase roughly by 209, on these on
pagex 51, 52 and 53 since prirding owr calalogue. S-DeC
£1-44, Four pack £5-10, DeUSTOR pack £2-88, T-Dec,
may be temperature-cycled (208 points), £3-88. uDecA,
£3-18, uDecB, £5-84. Also 1.C. carriers.

POSTAGE AND PACKING

Free on orders over £2. Please add 10p if orders under £2.
Overseas orders welcome ; carriage and insurance are
charged at cost.

U.S.A. CUSTOMERS are invited to contact ELECTRO-
VALUE AMERICA, P.0, Box 27, Swarthmore, PA 19081
for special prices

(Dept. P.W. 472) 28 ST. JUDES ROAD., ENGLEFIELD GREEN, EGHAM, SURREY, TW20 OHB
Hours: 9—5.30: Sat. 1 p.m. Tel.: Egham 5533 & 4757 (STD 0784-3)
ELECTROVALUE—AK INDEPENDENT COMPANY SINCE ITS ESTABLISHMENT IN 1965

Telex 264475
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Discoscene

EFFECTS LIGHTING EQUIPMENT

DISCOTHEQUE EOUIPMENT
PA SOUND & LIGHTING

Wheel and Cassette Projectors
Moire — Liquid — Graphic — Polaraid
Strobes - Kaleidoscope Lenses — Lamps
and Fittings — Spot Banks
Your enquiries welcomed

EFFECTS PROJECTORS

DISCO IMP, 150 watt

LIQUIMATIC MINI, 50 watt QI with
6” whee!

DISCOWHEEL, 50 watt QI with
quick change Cassette

GNOME 150, 150 watt Q1 with
Cassette . "

LiQUIMATIC' E5 0ty QI IS DISCO SUPER. Two high quality turntables, pre-amp. cross-fade between decks, pre-fade and listen faciliti_es,r_nic
wheel | with over-ride, aux inr:ulsi iuu'ccgtrhols for aIl_{ucllItieks.tdeoch‘in&u:wl::‘rtesalr(-ﬁcsksbﬁnadotlli\l‘kmeltlersfg;:‘l’n‘fl mzm{o{;:ﬂ

P Cassette and 6 wheal 1+ O M frecporaitd (152 aviiais DISEO-PLINTH, BISCOIME, BISCOMiND DIaC AN BARS, AoTL Ut

ess Lig| it. watts r.m.s.

IHlustrated above :

TUTOR-2, with Liquisplode Tank DISCO SUPREME, 3 turntable version of ‘Super’, 100 watts r.m.s. Power output can be increased in multiples
KALEIDQSCOPE LENS (for Tutor-2) of 100 watts to suit customers’ requirements.
6” Liquid Wheel and Crystal Wheel DJ DISCO AMPLIFIER, 100 watts r.m.s. with all facilities
Liquid Cassette and Moire (24 ShOUNP CSNTROIIELED"P'SY&)ICHEDELIC LIGHT UNIT DJ 40L Mk. Il 1,000 watts per channel over three
3 channels— bass. mid. and treble

different types to choose from) PSYCHEDELIC SOUND TO LIGHT CONTROL UNIT DJ 30L Mk. Il 1,000 watts per channel over three channels

Portable Hi-Power Strobes — bass, mid, and treble
TRADE & RETAIL SUPPLIED HOWATT P.A. MIXER-AMP DJ 70S. One of the finest available — 30-20,000 Hz + 3db

CONSORT SPEAKER, 2 x 12” 100 watt system
MICROPHONES STANDS & BOOMS EFFECTS PRO-

JECTORS SPARES & ACCESSORIES STROBES PACKAGE
COLOUR DISPLAYS MIXERS AMPLIFIERS AND ALL DEAL PRICES

P.A. DISCOTHEQUE GEAR - DESIGNED AND ESPECIALLY
MADE TO GET THE BEST FROM YOUR MOBILE OR
PERMANENT INSTALLATION.

CREDIT TERMS
FOR CALLERS

o

OPEN 6 DAYS A WEEK WITH VALUE-FOR-
MONEY PRICES—12 MONTHS' GUARANTEE
CREDIT TERMS AVAILABLE FOR CALLERS

SEEHEAR AND SELECT FROM A COMPLETE RANGE OF SOUND AND LIGHT-
ING EQUIPMENT AT ANY OF THESE DISCO CENTRES. LITERATURE AND
QUOTATIONS ON REQUEST.

21.800809119 | DI.SC’OSGZIIZL{ Merry's Disea Cantre

536 Sutton Rd: Southend, Essex.| 122 Balls Pond Rd. London, N.1 309 Edgware Kd. London, W.2.
- Southend 0702 611577. 01-254 5779. '01-7236963 -

NEW DISCO STUDIO NOW OPEN AT: DISCOSOUND (Birmingham) Ltd. 494, Bristol Rd., Selly Oak, B’HAM Tel. (021) 472-1141

g - ]
6 or 12 Watt QUALITY AMPLIFIERS BAKER Izln G
Go Solid State Stereo at a very reason- ®

able cost

This powerful range of Stereo Amplifiers, ' An_inexpensive unit for the beginner in <.
currently being used in O.E.M’s production high fidelity and for general purposes. May

equipments, are genuine high quality low be used to advantage with any Radio,

distortion (averaging 0.2%) units using Amplifier or Telavision receiver.

high grade components, based on the weil proven Plessey integrated i R
circuit amplifiers. Each is fully tested ana assembled on a silk screened Maximum Power 15 watts
printed circuit board with tone control pre-amp section and power Bass Resonance 45 c.p.s.
amplifiers. The circuit features printed circuit mounted controls for Flux Density 12, 000 gauss
volume, balance and tone, together with bridge rectifier and smoothing Voice Coil impedance .
capacitor and only needs extra; 13 to I5v A.C. from any transformer 3 or 8 or 15 ohm models
rated at about IA (2A for I2wartt models). Input sensitivity (100mV at

full gain) and impedance are chosen to suit erystal pick-ups and tuners Useful response
to provide a level frequency response from 50 to |15KHz. X 45-13,000 c.p.s. POST
601 Ampiifier, 3+ 3watts r.m.s.’for 8Q load, with treble control, Nett weight 5 Ibs. FREE

Size: Front 83” x 23”h x 24”d Price £5-95 s
602 Amplifier, 3 +3watts r.m.s:i for 8Q load, with separate bass and g‘ﬁ:&?.:?,gDEL “GROUP 25 ’ £1

treble controls, size: Front 5i” x I13"h x 6%7d. Price £7-49 . .
1202 Amplifier, 6 +6watts r.m.s. for i‘SQ load, with separate bass and . Latest catal gue 5p with I e plans.

treble controls, size: Front 54 x 21”h x 64"d. Price £13-14
Baker Reproducers Ltd

Mains transformers : for use with 600 series amplifiers. Price £1-20
Bensham Manor Road Passage, Thornton Heath, Surrey. 01-684-1665

i for use with 1200 series amplifiars, Price £1-90
Also available in KIT form for price of amplifier less 12-5%,.
Chegues, P.O.s, plus 12p post and packing, to
. THE AUTOTRON COMPANY, HIXON, STAFFORD
Discountquotationsfor quantity orders, 5to }1000. Trade enquiriesinvited.
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Continued from the March issue

Layout and wiring

The component layout of each preamplifier is
shown in Fig. 14. A standard 5in. (along tracks) X
33,in. piece of 0-15in. matrix Veroboard is used for
each, with the rear 2in. approx. of the boards left
unused to provide a handgrip. The numbers along
the top of the board in Fig. 14 correspond with the
edge connector pin numbers in the circuit, Fig. 6; the
lettering of horizontal rows of holes is just arbitrary.

Before fitting the components, make the 38 breaks
in the tracks, preferably with the proper Vero tool.
Then check the fit of the board in an edge connector
—it will probably be necessary to file away the sides
slightly. Then solder in the components and links
taking special care with the lead identification of
electrolytic capacitors and transistors. A miniature
soldering iron is essential. Note that the unused
portions of all the tracks are strapped together and
are connected to earth via pin 1. Make a final check
that no tracks have been shorted together by stray
blobs of solder and that the bare metal iransistor
cases do not touch other wiring as they are not
isolated but connected to the transistor collectors.

The wiring of the front panel and edge connectors
is shown in Fig. 15. Keep all wiring between the con-
nectors and the controls close to the panel and as
short as possible, using screened cable where indi-
cated. Note that all earth connections and cable
screen connections are made to one point—the body
of the volume control. A good hot soldering iron
is needed to flow solder on to the back of the con-
trol’s case and prolonged heating should be avoided.
Some components are carried by S1, S2 and the
headphone socket. Those on S1 are anchored at one
end only and should have the shortest possible leads. -
A cylindrical screen (cut from a tin can) surrounds
the whole of S1 and its components and this can
easily be bent into a shape that will clip into position,
or can be soldered in place. .

A warning about soldering to the edge connector
pins: the plastic connector body softens readily with
heat and an almost imperceptible resulting movement
of a pin can give contact trouble later. The rule there-

fore is to solder to the edge connectors only with a
board plugged in (to keep the pins located) and with
quick application of ‘a hot iron.

The general arrangement of the plinth electronics
is shown in Fig. 16. The power supply components are
positioned in this case to give clearance for the turn-
table motor at rear left; for a different arrangement
the only requirement is to keep them as far as pos-
sible from the preamplifier boards and signal wiring.
A piece of paxolin supported by two scrap aluminium
brackets carries the bridge diodes D1-4 and a tagstrip
carries some other components. A metal strap secures
C17 and C18.

Plinth completion

With the preamplifiers plugged in but FS1 and FS2
not present, connect the mains supply and swiich on.
Check that the panel neon lights and that the follow-
ing voltages (within 10% ) are present:

C17/C18 positive 45V
C16 positive 30V
If the latter reading is incorrect investigate why

Underside view

of plinth showing wiring details.
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Fig. 14 (above): Component layout of identical left and right pre-
amplifier boards, wired from track side of Veroboard.
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Fig. 15(below): Wiring of front panel and preamplifier edge connectors.
Note the volume control earthing points.

C16 ~ve-—y _ Separate wires from common earth
C17/C18 —ve # L™~ point on VR1 body
L audio — From R
}from 21 Rear panel (phono socke.’c outers) S a— tuner
R audio pin 3 T1 screen, mains earth s output input 4
from Z2 Turntable Chassis sockets | Stift copper
pin 3 r VR2(R) ! wire to support
..... Pickup arm body #—g L —_." ... —~ i screen around
oz ! S1 (see text)
To R To L (To = } FromR
speaker speaker via panel) f p:c/kup From L
terminal terminal

Mains to

T, turntable

y preamplifier pin 6
|
%
-Mains from From R
F$1,C20 HT from C16 M%ve aux input

the preamplifiers are not drawing correct current,
using the typical voltages and currents given as a
guide in Fig. 6. The transistor collector voltages are
easiest to measure as they are present on the transis-
tor cases.

If this much is satisfactory switch off, wait a
minute, connect a pair of inexpensive loudspeakers
to the output terminals, switch to DISC and switch
to SPEAKERS. With VOLUME fully clockwise and
both VR2s midway, play a record or tap the pickup

1096

preamplifier  {
/ From L
From L [ PlkWP
tuner input

shell to see if the system is working. If either chan-
nel is dead, the signal chain can quickly be checked
by touching the following points in order, which
should produce hum from one speaker:

VOLUME control (VR1) slider: Z1 or Z2 pin 6:

Tr2 case (collector): Tr4 case (collector):

Sla or Slc wiper: TREBLE control (VR4) slider:
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Fig. 16 Plinth layout with turntable board lifted clear—check diodes D1-D4 for polarity before fitting.

Assuming a record can now be played connect the
proper loudspeakers. The system should always be
switched off when changing speaker connections
because of the possibility of inadvertently shorting
the terminals. If the speaker cables have to be more
than a few feet long, use heavy gauge mains flex to
minimise power loss in the cable resistance.

Set the VR2s so the maximum volume likely to
be required is obtained with VOLUME fully clock-
wise, and the balance is correct with BALANCE
midway. Experiment with BASS, TREBLE and BRIL-
LIANCE and with enclosure positioning until good
stereo is obtained. If sounds are not well located
" the speaker phasing is wrong; cure this by inter-
changing the connections at the back of one
enclosure only. )

The author covered the control panel with Contact
plastic film in a grey grained pattern to contrast with
the teak veneer. The control knobs are Eagle type
PK2 (pointer) and NK2 (numbered 0-10). Their
functions are shown in abbreviated form (thus: VHF-

DISC-AUX V T B BAL EAR OFF-EAR-SPKS) by
Letraset characters on a thin strip of aluminium
above, held to the panel by Araldite.

The veneer used on the enclosures and plinth may
benefit from wax polishing. If the large area of fret
used on the enclosures tends to sag, it can be
tightened up by very carefully bringing an electric
bar heater to bear, applying the absolute minimum
heat.

The perspex lid must be treated carefully or it will
gather scratches. Dust is best stroked off with a
barely damp sponge or cloth. A “Dust Bug” is a
useful accessory for keeping records and stylus clean.

Fuses

Standard 500mA fuses are adequate for ¥FS1 and
FS2 instead of the 1A specified for all normal listen-
ing volumes, and give worthwhile extra protection to
the power amplifiers.
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PART 7

hee again

Last month’s circuit suffered from one defect that
was mentioned at the time, but this is not so bother-
some that it seriously affects circuit building—
although, to read some of the letters on Page 1017,
evoked by Mr. Smith’s ‘Dying Breed’ letter in the
January issue, any use of transistors is “so bother-
some” . . . efc.

Using two separate transistors in a Darlington
circuit, as we did, has the drawback that there can
be variations in hyg, d.c. current gain. These varia-
tions can be from 200 to 800, a ratio of 4:1.

We noted that the d.c. gain of the complete circuit
is the product of the hyy of both transistors. Taking
the most extreme cases, this can lead to a variation
of far too great a magnitude for us to be able to
build small circuits confidently, unless, of course, we
have recourse to the appropriate measuring gear
to check every result as we go along. Even though we
are not in mass production, where variations have
to be limited to the utmost minimum, it is reassuring

to know that our small circuit, when built, will per- _

form reasonably near expectations. . . .

Take, for example, the case when both transistors
have a typical hyg of 400. The overall gain then is
400 X 400=160,000 times. If the hgg of each transistor
in the discrete Darlington pair was at our previously
stated typical lower limit, then 200X200=40,000
would be our expected d.c. current gain. On the
other hand, if both were blessed with an hgg of 800,
then the gain would shoot up to 640,000. In other
words, the hgy variation of 4:1 has become a d.c.
current gain possible variation of 16:1.

How does this come about? Referring back to
Part 6, we can see that the change from the ‘level
pegging’ case, of 160,000 in a downward direction
(to 40,000) will cause a change in the emitter cur-
rent of the second transistor, altering the emitter
voltage. So the maximum a.c. voltage swing avail-
able from the emitter, that is the output signal,
is altered. Downwards in this case, upwards in the
case of our 800X 800 pair.

Of course, things are not as bad as the foregoing
examples have depicted. Budding transistor enthu-
siasts, be reassured. It may be as well to remind
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our pro-valve friends at this point that for similar
gain figures valves bought across the counter would
have provided us not only with even wilder variations
but also with a few other possible discrepancies to
make to constructor’s life more interesting.

Not that we are entirely anti-‘bottleising’ as Mr.
Watton of Hull has so beautifully coined it; merely

that, having transistors, we are interested in doing
something useful with them, just for fun!

In practice

One way of making sure these tremendous swings
in gain do not occur in practice is to choose one’s
transistors carefully. I do not necessarily mean vet-
ting each one with a home-made tester, although
that’s not bad practice either. The manufacturer
very kindly does a lot of work for us by ‘gain-group-
ing’ his transistors. So, if you buy a BC109B, you know,
or you should if you have taken the trouble to look it
up, that this semiconductor in gain group B will have
an hyy ‘spread’ of around 2:1.

We have mentioned ‘spread’ before and this little
exercise in d.c. gain differences underlines the fact

‘that transistors, made in their millions, are grouped

so that differences fall between usable close limits.
Nevertheless, there are variations, and we must
always take them into account.

The a.c. changes matter too. Here, the most
important factor may be the change in input resis- -
tance of the first transistor, of the pair. But, as we
saw last month, this can be modified by alteration

.of the base bias transistors. In fact, to repeat our

rule: stage input resistance is primarily controlled
by the base bias transistors.

Darlington Pair Transistor

An even better way of overcoming the problem
of spread, as any middle-aged man will tell you (and
he speaks with feeling!—Mike), is strict control from
the outset. So if a manufacturer can not only choose
the pairs of transistors for us, but also put them into
one package, we are halfway towards building re-
liable circuitry.

This is precisely what transistor makers have done



with the ‘Darlington’ transistors. This is a relatively
new device to us, although it has been available to
industry for some while. Nowadays, the price makes
a Darlington Pair Device comparable with dlscrete
and similar components.

I realise that the Darlington Pair Transistor, or
the Darlington Transistor as it is beginning to be
called, quite wrongly, for it might give future Riches
and Dow historian types wrong ideas about its evolu-
tion, is leading us along the dangerous path decried
by some correspondents, to whom an integrated cir-
cuit is the ultimate in effete indulgence. But here
we are struggling for efficiency. I beg leave to intro-
duce the Darlington Transistor at this point, using a
Motorola device purchased from Jermyn Industries
Ltd., Vestry Estate, Sevenoaks, Kent.

It is, in effect, a very simple type of integrated
circuit, as our Fig. 33 shows. Two transistors are
contained within the one package, the internal con-
nections being as shown, and is, in fact, the Darling-
ton Pair with which we should already have become
familiar. Three lead-out wires are provided. These
are, as shown, named Base, Collector and Emitter,
even though we are fully aware that the base is
that of the first transistor, the collector is a common
electrode and the emitter is that of the second tran-
sistor.

In manufacture, the first transistor is so made
that it can operate at a low collector current without
serious loss of gain. Remember, last month we were
forced to increase, quite deliberately, the emitter
current? This was done with the aid of an external
resistor Rg;, and the object was to get a reasonable
gain in the first transistor.

Symbolism

If we simply showed Fig. 33 in the complete circuit,
there would be no telling if we had chosen transistors
at random from the spares box or ordered them with
fine limits from their makers. One way out would
be to circle the pair around, as in Fig. 34, but as
drawing offices love simplifying, an alternative to
depict the composite device is needed.

Collector

Base®— b

Emitter ¢

Y

Lf"‘l

L

Fig. 33 (Top left): The basic configuration of two transistors in the

Darlington circuit.

Fig. 34 (Top right). The conventional method of containing the actual
circuit within a circle.

Fig. 35 (bottom) : The recommended method of depicting a Darlington

transistor.

One such method has been described by J. L.
Linsley Hood in an article in the September 1971
Wireless World, in which he depicts the Darlington
transistor as a glorified ‘D’, with its appropriate
three-wire connection. This way, it is easy to remem-
ber, and as John was the first to bring this device
to our attention and trigger off some experimentation

on our part, we shall honour him by continuing to
depict the Darlington transistor by the overblown
‘D’ with double line at the straight side, as in Fig. 35.

Similarly, as this is the component we used for
initial experiments, we are concerned here with the
Darlington transistor that J.L.L.H. recommended, the
Motorola MPS-A14. There are others, and this is no
place to do a Babani. Any reader who has followed us
thus far can dig out his own alternatives, we feel
sure.

The MPS-Al4 is a composite pair, and all data is
given for the ‘complete’ high-gain transistor. We shall
treat it, in other words, as if it were indeed a single
device.

-

Single-double stage

Over to Fig. 36, where we see the Darlington
transistor as the heart of an amplifying stage. This
innocent ‘D’ is, as we know. a ‘double-device’, and we
must ask readers to remember that the aim of this
series of articles is to lead beginners gently (by the
nose? Ed.) into the subject. So we will revert to the
same line voltage, a 9-volt battery, similar decoupling,
Rse. and Cgee, and allow Cy, and C,, to perform their
usual functions. No sophistication, at this point. My
hand do not leave my arms, ladies and gentlemen,
watch closely!

8v R dec
. AN N==0 +9V
1k

ebc

Cout
1OuF

ol i

Fig. 36 Basic circuit of the 'high-to-low’ preamplifier. See text for )

details.

We assume the collector volis to be 8, giving us
a l-volt drop across Ry, with Cg.. performing its
usual function. To obtain maximum output voltage,
the emitter voltage should be about half the supply,
i.e. around 4 volts. This lets the a.c. signal swing
the emitter close up to 8V on its positive-going half-
cycle, and down near 0V on its negative-going half-
cycle.

This swing of nearly 8 volis peak-to-peak works
out to 4 volts peak, which is 4X0-707 or 2828 volts
r.m.s.

We have already determined our emitter voltage
as 4 volts. Collector current we can make 1mA, and
this then gives us a value for emitter resistance:

4 (volts)
Rg = ——— = 4,000 (4kQ)
1 (mA)
If we use a 3-9kQ resistor of 5% tolerance, that

should do us nicely.
Base current is calculated from the formula:

and from the manufacturers’ data sheets, the hy;
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is around 4,800. So we can say:
1 (mA)

4,800
or approximately 2 micro-amperes.

The foregoing may have underlined one important
point that needs mentioning here. When relating
formulae, always get your units to the common value.
In the first of the above two formulae, we were divid-
ing volts by milliamps, so had to multiply the top line
by 1,000 to keep things right: in the second, we were
dividing milliamps by a figure, not a measured quan-
tity, so needed no such normalisation. Watch that
word, we shall be referring later-to normalising!

Bevertmg to our base current, we can see that,
from manufacturer’s published data again, we get
around a volt between base and emitter. If we add
this to the emitter voltage we get 5 volts.

Remember what we said last month about
stability? We shall aim for a current through the
potential divider of about five times the base current.
This now allows us to calculate the value of R;.

5 (volts) 5 5 x 106
R;= = = =5 megohms (5MQ)
5% I, 5x0-02(uA) 1 '

Again, we shall be quite near enough with a
4-TMQ component at 5% tolerance.

Resistor R: has the 5XI, current of R: plus the
current of the transistor flowing in it, making a total
of 1-2pA. The voltage across R; is the supply voltage
(8V at this point) minus the base voltage (5V),
which gives us 3V.

3 3 x 106

= 2:5MQ

R, = =
1-2 (uA) 1-2

The nearest 5% component is 2-4MQ but if this
component is not to hand, a pair of 1:-2MQ resistors
in series should not be to difficult to acquire.

Stage Input Resistance

Since no figure is given in the manufacturer’s data
sheets for tramsister input resistance, nor for hfe,
our calculation of input resistance has to be approxi-
mate. As stage input resistance depends so much on
the shunting effect of R; and R, as we showed
earlier, the degree of inaccuracy should not be great.
Stage input resistance Ry, (to an approximation),
can be calculated from:

Rl X Rz
Ry, = =
Ry + R, 4-TMQ + 2-4MQ
or, around 1-58M(. This is quite high enough for
all normal purposes, as we have seen before.

4-TMQ x 2-4MQ

Decoupling

We must not forget the decoupling components,
and here Ry, drops 1 volt. The collector current of
the transistor flows through it. But also, the current
of six times I}, flows through this. Nevertheless:

Ttosar =T+ (6 X Ip) =ImA +1-2uA.
and this is not significantly different from 1mA, so

Rgeo can be effectively, l_lrr:% or 1kQ.

This is a standard 5% component, so no problem of
choice is raised. The capacitors for decoupling and
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input and output coupling can be the same as in
last month’s exercise, and for the same reasons.

* Values: 1004F, 0+ 22uF, 104F.

Output Impedance

As we do not have a specified h;, (a.c. current
gain), we cannot easily calculate the output resist-
ance R, of this stage. But of one thing we can be
certain, again with reference to previous notes, it
cannot be greater than the emitter resistor; Rg.

If we make up a prototype with the values already
determined, as we have, we can take some measure-
ments and make calculations.

Using a definite 9 volts supply, we find that there
are some very small discrepancies between nominal
and actual values, as follows:

Calculated Measured
Vg 4V 4-1V
poues) Mo | 1-emo
. . .
Rol:n — 60 ohms (approx.)

This very low output impedance means that a very
long line can be used. A very long cable (a couple
of miles of microphone lead, for example!) can be
employed if we use such a buffer stage. Seriously,
even though Vivian Capel may not have recom-
mended such extreme measures in his recent Public
Address Handbook, such a device as this simple
buffer can usefully extend one’s microphone lines
by several hundred yards. A very large value of cable
capacity will be needed before there is any serious

“ loss in h.f. response.

Normalising

One more point must be made. As Mike pointed
out to me, many of the things we take for granted,
working with transistors every day, are unfathomable
mysteries to the beginner.

Taking an example from the work done in this
article we publish, Fig. 37, a replica of the d.c.
current gain curve published by Motorola, relating to
the transistor we have recommended—that is, the
MPS-Al4. But this is a ‘normalised’ curve, and we see
that the vertical axis is scaled in fractions of one,
with the unity line about seven-eighths of the way up.
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Fig. 37: Normalised d.c. current gain graph (Motorola).
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Fig. 38 Practical layout on Veroboard of the circuit shown in Fig. 36.
Components on top, foil strips underneath.

Now, we know that this vertical axis, representing
hgg, should be in hundreds, not just fractions of one.
So what’s to do?

The idea is that one can use the same curve for
several transistors, by relating to the unity line as
a datum. For example, if we relate the given curve
to the transistor we are using, we note first that the
hrz=1 line, relates to an I, of around 100mA.

If we take our actual I, to the intersection of ihe
curve, then carry it across, we find the factor by
~7hich the quoted hyy can be multiplied.

For example, our I, is 1mA, which gives us around
0-24, so we multiply the quoted minimum hgg at
100mA I, 20,000, by 0-25, getting 5,000. Accurately
plotting the graph gives us the 4,800 previously
quoted.

Construction

The amplifier was constructed (again in the
ubiquitous 2-oz. tobacco tin) from Veroboard, Fig. 38.
This has the outer three lines joined, so that there
are a number of foil strips linking three holes, with
insulated board between. Cutting and drilling details
are exactly as we showed in Part 5. Links, output,
input and battery connections are similar, too.

It is important that the board is housed in a
screened box, that there is a really short length of
wire from the negative to the metal box, and it is
preferable that the battery be contained within the
box. This limits battery size, but considerably cuts
down hum pick up. An input and output selector and
an on/off switch are refinements that can be added
quite easily.

The important thing to remember is that the buffer
circuit is the link between microphone and input.
Normally, a crystal microphone is supplied with a
couple of yards, no more, of cable. Keep this as short
as possible and you can lengthen the lead between
buffer and recorder across a field if you like. But
mind that bull!

TO BE CONTINUED G

tovd R FAST EASY
WAY TO LEARN BASIC
RADIO & ELECTRONICS

Build as you learn with the exciting
new TECHNATRON Outfit! No mathe-
matics. No soldering—you learn the
practical way.

Learn basic Radio and Electronics at home—the fast, modern way.

Give yourself essential technical ‘“know-how"-—like reading circuits,
assembling standard components, experimenting, building—quickly and

without effort, and enjoy every

moment.

B.1.E.T.’s Simplified Study

Method and the remarxable TECHNATRON Self-Build Outfit take the
mystery out of the subject, making learning easy and interesting.

Even if you don't know the first thing about Radio now:;
you'll build your own Radio set within a month or so!

. . . and what’s more, you will
understand exactly what you are
doing. The TECHNATRON Outiit
contains everything you need, from
tools to transistors—ceven a versatile
Multimeter which we teach you to
use. All you need give is a little of
your spare time and the surprisingly
low fee, payable monthly if you
wish, And the equipment remains
yours, so you can use it again and
again.

You LEARN-but it's as
fascinating as a hobby
Among many other interesting
experiments, the Radio set you
build—and it’s a good one—is really
a bonus. This is first and last a
teaching course, but the training is
as fascinating as any hobby and it
could be the spring-board for a
career inf Radio and Electronics.

FREE

BRITISH INSTITUTE
OF ENGINEERING
TECHNOLOGY

A 14-year-old could understand and
benefit from this Course—but it
teaches the real thing. The easy to
understand, practical projects—
from a burglar-alarm to a sophisti-
cated Radio set—help you master
basic Radio and Electronics—even
if you are a “‘non-technical” type.
And, if you want to make it a
career, B.LE.T. has a fine range of
Courses up to City and Guilds
standards.

New Specialist Booklet

If you wish to make a career in
Electronics, send for your FREE
cepy of “OPPORTUNITIES IN
TELECOMMUNICATIONS / TV
AND RADIO”. This brand new
booklet—just out—tells you all
about TECHNATRON and
B.LE.T.’s full range of courses.

Ao A T 8

Dept. B8, ALDERMASTON COURT, READING RG7 4PF

'obligation.

NAME

¥Lo B.LET. Dept. BS Aldermaston Court, Reading RG7 4PF
ﬁPlease send book and full information — FREE and without

AGE

ADDRESS

BLOCK CAPITALS PLEASE

Subj. of interest

EBRITISH INSTITUTE OF ENGINEERING TECHNOLOGY I
L Accredited by the C.A.C.C. q
LR N N F F N FUE NN F NN §F F ¥
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commentary by HENRY

No. 88

From the
Donkey’s
Mouth

to deliver a lecture on “The

Mystery of Radio” to the
Ladies Sewing Circle of the
Lesser Sodbury Women’s Insti-
tute, believe me you haven’t
lived.

Slave away at invention and
development in the tin huts of
Malvern or the turrets of Caven-
dish, publish learned papers in
the journals of esoteric societies,
submit pages of démonstration,
bedecked with graphs and
adorned with hieroglyphics, to
those glossy monthlies devoted to
your subject and your neighbours
only know you as “that chap down
the road with the birdcage on his
roof.”

But only let the gossip
columnist of your local rag insert
a para about your paper on “Hi-Fi
parameters” and every gramo-
phone society, tape coven, music
association, women’s guild or gar-
dening club for miles around
beats a path to your door.

Radio lectures, like icebergs,
are mainly below the surface. One
spends weeks mugging up the de-
tails, buried in tomes like a don
at the Bodliean, compressing an
encyclopaedic assortment of facts
into the visible tip of a narative.

One button-holes colleagues and
bores them with one’s best lines.
The ear is attuned to the apposite
joke. Its facets polished, it can be
judiciously inserted like a salted
nugget in a vein of Fool’'s Gold.

IF you have never been invited

One buttonholes colieagues with one’s best
lines
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Foolish or not, the discourse is
gilded, the timing rehearsed,
slides sorted, numbered and cued,
niotes impeccably annotated. . . .

On the night of the junket,
having overcome the drawbacks
of wrong-sized power points, lack
of chalk and the obtrusive com-
mittee member who simply wants
to talk we reach the point when
the middle rows of chairs are

cccupied and the Chairman is -

clearing his throat.

In his introduction 'he will
always get our name or our title
wrong and our carefully proposed
introduction will be lost in a
clatter of latecomers. We grow

- flustered, mix our cues, flash up

the cliff-edge at Poldhu when we
meant to talk about Goonhilly.

If you get launched into your
subject with enthusiasm, Question
Time can sometimes be curtailed.
But when it comes the worst few
moments are the first. Jocular,
then quizzical, then plainly
anxious, the Chairman appeals for
questions. The Hall is as silent as
when Lady Uptight committed
an indecent Spoonerism.

Mind you, lectures to the learned
societies are not so easily handled.
Always, inevitably, there sits that
eagle-eyed invigilator in the front
row. He has mugged up the de-
tails of your subject. He has read,
especially the controversial corre-
spondence in the intellectual
monthlies. He knows the several
sides of every technically unre-
solvable argument. His question,
inserted quietly, like the stiletto
between the ribs, is designed to
impale the lecturer on the horns
of a dilemma. It always, every
time, carries a supplementary.
Whichever way the poor fish on
the platform flounders he is going
to be gaffed by the subsequent:
“Ah, but —.”

Henry has learned to recognise
this menace. He now counters by
a challenge. “Our friend has ob-
viously read up Professor Oblono-
sky’s Theory. Perhaps he would
care to refresh our memories
before we continue. . . .”

The chap with the birdcage on his roof.

Never, never try to crush him.
After all, he has done you the
honour of some preliminary
study. Unlike the menace who has
only come in out of the cold,
yawns and nods while you explain
the principle of the superhet, and
rivets the eye as you try to re-
member whether transfilters are
an advantage or not.

Transport is one problem,
security another, as yeour scribe
found when turning up mid-
morning at Olympia during the
last Audio Fair. In the boot, on
the back seats, in glove-pockets
and map-shelves, even hanging on
the seat straps of Jemima, I had
around a thousand quid’s worth
of filchable equipment. I dared
not leave the car unattended.

But if bribing gatekeepers and
tipping lift attendants to get gear
in was a problem, how much more
a trying effect was the exercise of
getting it out!

You would have thought the
great Audio Fair Robbery was
being planned to see the way poor
Rex (Baldock not Hassan) was
chivvied by blue uniforms. By the
soothing urbanity of Donald
Aldous we eventually got loaded,
with one policeman standing
guard on the theatre door,
another at the lift and the security
chief himself ushering us out of
the car-park. . . .

Ah, they order things very
differently at the Lesser Sodbury
Ladies Sewing Circle.
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2N3055 6%p 28502 35p BC160 621p BFY90 67ip NXT240 27jp TI 22ip “SCORPIO” CAP Log. or Lin., with switch, 25p
2N3133  30p 28503 274p BCl67  1lp BFWS5B 27lp NKT241 27ip TIS61 98 DISCHARGE IGNITION Wire-wound Pots (3W), 38p
2N3134 . 80p 3N83 40p BC168B 10p BFW59 2ip NKT242 20p TIS62 27ip SYSTEM Twin Ganged Stereo Pots, Log.
2N3135  25p 3N128 70p BCL68C 1lp BFW6E0 25p NKT243 62)p TIP29A  50p As published in P and Lin. 40p.
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2N3402 22ip 40251  82ip BCIE BSX26  4bp NKT274 20p TIP36A 4368 watt 5%, 1p E24 Series THERMISTORS
2N3403 221p 40309  32ip BCI84 1lp BSX97 47ip NKT275 20p watt, 5%, 14p R53 (STC) §1.274  VAS705 96p
Post & Packing 13p per order. Europe 25p, Commonwealth (Air) 65p (MIN.) watt 29, M/O 4p K151 (k) 12p VA1077 20p

Matching charge (audio transistors only) 15p extra per pair.
Prices subject to alteration without prior notice.

watt 109%, Sp W & {W
2 watt 10%, 6p E12 Series.

Mullard  Thermistors
stock, Please enquire.

also in

Tel. 01-452 0161/2/3
Telex 21492

A. MARSHALL & SON
28 CRICKLEWOOD BROADWAY, LONDON, N.W.2 HRS S ke R

Send 15p for Comprehensive price lists

CALLERS WELCOME
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WICKS

FOR

BARGAINS

SPEAKER
CABINETS

Attractively veneered
in afrormosia, black
front, Size approx.
104”W x 97D x 164"H.
Ready cut to take

8" x 5” speaker,
£2-50. P. & P. 25p.

TWO FOR £5 Post Free

ELAC
SPEAKERS
8N 8” Round
£3-50. P. & P. 25p.
TW4/16 3" Tweeter
£1-00. P. & P. 20p.

E.A. STEREO AMPLIFIER:

All transistor, 5 watts per channel; In attractive
teak veneered sleeve. Frequency response
40-20,000 Hz :I:adB Controls On off volume:
Bass: Treble: B: ,
dJack, Ceramic or Magnetic PU. Radio and
Tape Inputs: Tape output and 8 ohm speaker
output. Fully guaranteed 12 months
months free service. Size 14*"W X Qi”D x 43"H

£|6 50 Inc post.
2WAY SPEAKER SYSTEM:

Ideal for use with above amplifler. 8” twin cone
Bass speaker and 3” tweeter, fitted in extremely
elegant teak veneered cabinet. Size: 163"H x
104”W x 8”D. 8 ohms handle 10 watts.

£7-50 each Inc. Carr,

STEREO PACKAGE DEAL
E A, SIereo Ampllf‘er with pair of 2-way

Special Offer!
Grundig GDM312
Dynamic Micro-
phones. List £7.35
OUR PRICE £3.
P & P 30p

Hi-Fi Stereo
Headphones

{Value £5-00}
Only £2-25 inc. post.

Speaker Cloth

Best quality, Width
36”. Under half price at
55p per yd. Black with
silver fleck, will blend
with any room setting.
End of stock line, yds
and yds must go.

Send S.A.E, for
other samples.

Plugs, Sockets
and Leads.

Phono plugs; 3p each
30p per dozen.

2 pin Din spkr. plugs
10p each.

3 pin Din plugs.

15p each

5 pin D|n plugs.

13p each

5 pin Din sockets
{chassis) Tp each.
Stereo Jack Sockets
c¢/ect. 13p each.
Phono sockets
(chassis) 2 way 3p; 8
way 4p; 4 way 5p.
61t. stereo lead 5 pin
Din to open end. 45p
6ft. stereo lead 2
phono to open end. 37p
12ft. spkr. lead 2 pin
Din to open end. 40p.
Piease add P & P 5p.

100 Mixed
Resistors

+ watt 10% all best
quality {no ex govern-
ment) 40p.

Pots

100K x 100K lins & Loas.
stereo. 35p inc. post.
100K DP switch stereo,
log. 45p inc. post,

50K single Balance.

15p inc. post.

4 B.A. brass nuts
50 for 25p inc. post.

® All

(detailed above) plus Garrard
2025TC wlth stereo cartrldge, teak plinth and
cover and all leads and plugs.

ONLY £44-00. CARR. PAID.

GARRARD OFFERS

Garrard SP23 Mk 111 (Rec Price £15-85)

Our Price £11-25 Carr, 50

Garrard SP25 Mk itl rendy wired in beautiful

teak plinth with tinted perspex cover. (Fitted

with 5-pin DIN plug or phono plugs—state

choice). (Rec. Price £23-19). Our Price £16.

Carr, 75p,

Or with cholca of fitted cartridges.

S$P25 Mk lil/Sonotane 9TAHC (Rec. Price
£27:29) Our Price £18. Carr. 75p.

$P25 Mk H1/Shure M3DM (Rec. Price £31:02)

Our Price £20. Carr. 75p.

SP25 Mk III/GoIdrIng GBW (Rec. Price £36:19)

Our Price £21. Carr. 7

SP25 Mk I1l/Shure MSSE (Rec Price £36-16)

Our Price £21. Carr. & Ins.

Note/ Garrard SL65B (Automallc Changer

version of SP25 Mk 111) alternatively supplied—

please add £3 to above prices.

Garrard AP76 (Rec, Price £27-85)

Our Price £19-85. Carr. & Ins. 50p,

Garrard AP76 ready wired in beautiful teak

plinth with perspax cover (fitted with 5 pin

DIN or Phono plugs). Please state cholce.

(Rec. Pnce £39-85). Our Price £25-94

Carr. & Ins. 75p.

OR WITH CHOICE OF FITTED
CARTRIDGES.

Garrard AP76/Shure M:D {Rec. Price £47-26)
Our Price £29-94, Carr. & Ins. 75p.

Garrard AP76/Shure M55E (Rec Prlce £52-82).
Our Price £32-35. Carr. & Ins, 7

Garrard AP76/Goldring Gm (Rec Price £52-82)
Our Price £32-35. Carr. & Ins.

Garrard 2025TC fitted with stereo/mono

cartridge. £8-99. Carr, Paid
TEAKPLINTH&PERSPEXCOVER

Ready cut to take 2025TC, SP251il, SL65B
available at £4-99. Carr. & Ins. 35p.

STEREO DIAMOND
CARTRIDGES

SHURE M3DM £5- 00 M44 7 £6-97; M44E £7-50;
MSS5E £9-50; M75EJ £16-00

SONOTONE 9TAHCD £1-99

GOLDRING 850 £5-50; 800 £9-00; 800E £12-50;
800 SUPER E £168-65.

P. & P. 18p any type.

SPECIAL PURCHASE!
GRUNDIG HI-FI TAPE IN LIBRARY
BOXES !

GL15. 53" LP 1200 ft.
- (Rec. Price £1-97)

OUR PRICE £1-25, Post 10p
(3 or more post iree)

® Guaranteed all brand new
best quality goods.
enquiries SAE please.

M. X B. COMPONENTS (LEEDS) LTD,

(INCORPORATING M. & B. RADIO)
PO Box 125, 38 BRIDGE END, LEEDS 1 Telephone 0532-35649

PYE AM25B VANGUARDS. [2v Boot mounting radjo-telephones.

20 watts RF output from QQV03/20A. High band and low band in

stock. Ideal for 2 or 4 metre mobile operation. Less mike and control
Box and Speaker £20 each plus 90p carr. UK.

MARCONI DIVERSITY TELEGRAPH RECEIV ER TYPE R217
As new in 7' rack. ONLY £150 delivery arranged UK.
BRAND NEW SIFAM 2} sq 25-0-25 uA meters

ONLY 95p each plus 10p carr. UK,

WALKIE TALKIES TYPE 88. 4 crystal controlied channels. Un-
tested. Less handset. In clean condition with circuit,
ONLY £4-75 or £8 for 2 inc. carr.UK.

RCA POWER TRANSISTORS TYPE 2N3773 on hefty heat sink.
{deal for hlgh power Amps.
60p each or £1 a pair plus 10p carr. UK,

9 TRANSISTOR 455 Kc/s IF STRIPS. ldeal basis for Receiver.
ONLY £1:20 inc. carr. UK.

TRANSISTOR TRANSMITTER PANELS. 4 watt output on
68-88 MHZ. FM modulated. Needs external 2 transistor mike pre amp.
Brand New Ex-Pye. with circuit. ONLY £4.75 inc. carr. UK.

EX-GPO DESK TELEPHONES. Used but in working condition
Ideal for intercoms. TWO for £2 inc. carr UK,
Q QVO3-10 Ex equipment THREE for £1 plus 10p carr. UK.
BRAND NEW CR300 RECEIVERS at £25 each.

EDDYSTONE 770U Mk |Ii RECEIVER as new £120.

Send SAE for full list with many bargains of general interest.

AERIAL BOOSTERS 19” TV £6-50
We make four types of Aerial Boosters. 19" 405 Slimline Televisions in good
145 625 U.H.F, L12 V.HF, TV, working order, with complete set of
L11 V.H.F. Radio, L10 M/W & 8/W. spare valves,
Price 145, L12 & L11 £2-95, L10 £2-45, Price £8-50, Carriage £1-50.

VALVE BARGAINS
Any 5=45p, 10=70p:
ECC82, ECL80, EFS0, EF85, EF183,
EFls4, BBFso, EB%I, EY86, PCOSA,
PCC8Y, PC97, PCF80, PCFS6, PCL8Y,
PCL83, PCL84, PCL85, PL36, PY33, 500MFD CAPACITORS
PY82, PY800, PY801, 30L15, 30C15, | 500mfd-25v/w Brand New Blectrolytic
6.30L2. with long leads. 11p each.

PRINTED CIRCUIT BOARD
2-8 in8 by 4 ins boards complete with
etching compound and instructions-40p.

POST & PACKING under 81-5p Over £1-10p. S.A.E. for leaflets on all items. Money
back tee if not y satisfied

VELGO ELEGTRONIGS

62A Bridge Street, Ramsbottom, Bury, Lancs.

D. T. WICKS & CO. 49 North Station Rd,

Colchester, Essex.

CALLERS WEI.COME—-—Monday-Saturday—o a.m. to 1 p.m., 2.15 p.m. te
6 p.m., Thursdays, 9 a.m. to 1 p

Tel: (0206) 78807

SURPLUS

THOUSANDS OF VARIETIES IN ELECTRONIC
COMPONENTS AT THROWAWAY PRICES.

SAVE £££££££££££E HERE.

EEC PRODUCT AC/DC CONVERTER
Input 240 AC, Output 3V, 4-5V, 6V, 7-5V, 9V and 12V.
Max, Current 500MA. Price £3-90 postage paid

TRADE ENQUIRIES WELCOME

EDGWARE
ELEGTRONIG CENTRE

194 EDGWARE ROAD, LONDON, W.2
PHONE 723-1465

1104




A.BIRDS

HIS is really a novelty safe made from

| aluminium, but if it was manufactured for

commercial use and built into a strong box, it
would be virtually impregnable.

The Theory

Basically it consists of five transistors, each acting
as a switch and placed in series with the others. The
operation is as follows. Five light-dependent resistors
(LDR’s) are strategically placed in recesses on a
metal plate, opposite which is a bright light. A card
is then inserted which closes a micro-switch and
activates the light. The light shines through three
holes punched in the card. You may ask, “Why only
three holes, when there are five LDR’s?” The answer
is that three holes will allow current to flow through
three transistors when light falls on them, and the
other two when in darkness. The reason for this is
that if they all respond to light, all that would be
needed o open the safe would be a rod to operate
the micro-switch, hence lighting the bulb and opening
the safe. If two switch only in the dark, then current
will only flow if the predetermined light conditions
are present. Only then will the current flow allowing
the relay to close which in turn activates the solenoid,
opening the safe.

The Gircuit

As can be seen from Fig. 1, the circuit consists of
five transistors, each acting as a switch. The transis-
tors used were all type AC126. They will ‘handle’
about 500mW which is well over the power drain of
this circuit and meets our requirements admirably.

Trl, Tr2 and Tr3 obtain their base bias voltage
through LDR1, 2 and 3. When these are in the dark
their resistance is high thus there is virtually no
bias on these transistors and they will not conduct.
In the light the resistance is low so the transistors are
biased and allow current to flow.

The other two transistors and LDR’s do almost
exactly the opposite. They are biased through resis-
tors R1 and R2. When LDR4 and 5 are in the dark

operated safe

their resistance is high and Tr4 and Tr5 receive their
bias via R1 and R2 but when light falls on these their
resistance drops and so a voltage is applied to the
base of the transistors. This is of opposite polarity
to that of the bias voltage required, therefore it can-
cels it and transistors four and five no longer conduct.

All the transistors are connected in series so that
any break in this circuit, i.e. any transistors not

% components list

Ri-2 10k $W, 10%

LDR%-S ORPi2

Tri-6 . AC1Z8 -

D1 ALl |

c1 50uF, 50V :

SW1 9-pole, onfoff toggle switch - .
Sw2 Onjoff microswitch, suitable for 250

. . ac.

RL1 . Low voltage relay, Henry's Radio

N15748B (3-5V, 32()

Solenoid Miniature type with actuator, 18V, 55Q
T (Henry's Radio) )
Transformer 250V primary, 18V secondary 0-5A
: (or 9-0-9V secondary}

Rectifier

Bridge type, silicon, BY164 or simiiar

SW1
-l
™ Sw2
OA91

| sotenoid

Fig. 1: The circuit of the card operated safe. For further details see the components list above.
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switched on, will not allow the relay to be activated.
Such a break would obviously be caused by light
falling on LDR4 or 5 or darkness on LDRI1, 2 or 3.
When the light falls on the correct LDR’s, the relay
activates and closes the circuit to activate the
solenoid so unlocking the door.

T _solenoid

Fig. 3: A skelch based on
the prototype. Operating
SW1 will have no effect
unless used with the cor-
rectly coded card.

Power Supply

The power supply is straightforward enough, and
consists of a miniature transformer and a small
silicon bridge rectifier. The current is smoothed by a
capacitor across the output from the rectifier. This
then is the supply for the electronics and the solenoid.

Operation

The mechanical operation is as follows. The code
plate, that is one which fits between the light source
and the LDR’s, has three holes cut out to line up with
those LDR’s which require light for switching on. This
arrangement is shown in F1g 2. When the card is
inserted in the cut out shown in Fig. 3, the back edge
of the card touches against a microswitch (SW2)
which activates the light source, LP1.

The mechanical construction of the safe is largely
up to the reader but it is clear that siting of the
solenoid should be chosen with care. |
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It seems strange that some people should appear to
be born with so many talents. Take William Herschel
for example, who began adult life as a professional
musician. Many would have been happy to spend
their days amongst the semiquavers but not
Herschel. In 1781 he discovered the planet Uranus
which brought him great fame in the realms of
astronomy-—truly he was a star. George III was so
impressed that he endowed Herschel with a civil
list pension. Enough for any man, surely. But not so
for our William who immediately turned his atten-
tion to solar spectroscopy. It was he who discovered
that, if a thermometer was held just beyond the
end of the spectrum visible to the eye, an increase
in temperature was apparent. Because this end of the
spectrum was past the visible red, Herschel named it
the infra-red and thus a new name was born.

The apparatus used was crude by modern stan-
dards, and the liquid thermometers slow to respond,
but Herschel showed that the effect was there and
that the radiation, just like that of visible light,
could be refracted and reflected.

These first, simple experiments early in the nine-
teenth century have passed from the realms of
novelty into an exacting science.

Infra-red cameras can give an indication of certain
forms of cancer which are virtually undetectable by
other means and thus these instruments are now
employed in many hospitals.

Special infra-red cameras are also employed in
aircraft. In military applications they can detect a
whole army even though there is no visible light
and no moon either since all bodies (and especially
vehicles, such as tanks) give off radiation. Aerial
surveys are useful to show, for example, exactly
where the waste (and warmer) water travels to
when it is pumped into the sea from nuclear power
stations. It can also be used to plot infra-red “maps”
of the terrain below.

Trouble with the cameras was that the sensing
element had to be kept very, very cold, and it was
common to enclose it in liquid gas. ThlS in turn
spelt bulky refrigeration equipment plus a rotating/
revolving mirror system to form the scan.

Then someone found that a crystal-like material
called triglycine sulphate (referred to as TGS) res-
ponded to changes in temperature but with an impor-
tant advantage; it could be used at room tempera-
tures and thus did not require liquid air cooling.

Tiny integrated circuit arrays are now manufac-
tured which can be strobed electronically (thus
getting rid of the rotating mirrors) and thus an
infra-red television camera of very small proportions
becomes a reality.




LOWE ELEGTRONICS

119 CAVENDISH ROAD, MATLOCK,
DERBYSHIRE. DE4 3HE

TEL. MATLOCK 2817 or 2430 9 a.m.—9 p.m.
G3UBO & G3MME

For the few who have learnt the rather bitter lesson that ‘“fantastic
and fabulous bargains'’ usually carry a built-in catch, that for junk
prices you usually get junk, and that the nice dealer isn’t really
giving you something for nothing. To those few who feel that if
they get what they pay for they haven’t done too badly, we would
like to mention that in the field of Amateur Communications and
allied equipment, our name is top of the list.

We are the actual importers of Yaesu Musen Amateur Band
Receivers, Transmitters and Transceivers, along with a wide range
of accessories such as Aerials (beams, verticals, mobile whips),
Filters (mechanical, crystal, high pass, low pass), Digital Voltmeters,
Digital clocks, Digital frequency meters, Headsets, Morse keys,
Electronic keyers, Microphones, Valves, R.F. wattmeter/dummy
loads to mention just a few. We have a very good second-hand
selection of the best Amateur equipment and can service your
communications equipment for you. Everything we sell carries a
full money-back guarantee.

To mention just one specific piece of equipment that we feel is
unbeatable:—Yaesu YC-305 Counter. A frequency meter counting
to over 30 MHz and reading to cycles, mains or battery, 5 digit
readout. A professional piece of laboratory equipment at a very
iow price. Brand new £97-50.

SEND us 2 LARGE s.a.e. and we'll fill it with guff on all our gear.
For Amateur Radio products of high quality at fair prices—you
want us., Psst!! You want earth shattering bargains? Free gifts?
Enormous discounts? Try further down the road, sir.

Hours: Tuesday to Saturday 9-5.30 (closed for lunch 1-2 and all day
Monday).

FELSTEAD ELECTRONICS (PW 55)
LONGLEY LANE, GATLEY, CHEADLE, CHES. SK8 4EE

Selection from our List, sent free for stamped addressed envelope. (Free overseas). Cash
with Order ouly—No C.0.D. or Caller service. Charges (Min. 6p) in brackets after all itemns
apply to G.B. & Eire only. Regret Orders under 25p plue charges unacceptable. S.A.E.,
please, for enquiries or cannot be replied to. Overseas Orders welcomed.

RECORDING TAPE: Finest quality/value British Mylar available: STANDARD 5° 6001t.
36p: 53~ 000ft. 50p: 77 1200ft. 58p: LONG PLAY 5" 900ft. 50p: 53%12001t. 56p: 7~ 18001t
90p. (74p on 5~ and 53~, 9p on 7°). Other sizes, Casettes and acceasories in List.
CARTRIDGES. sll with standard 8ttings and stylii. Stereo-compatible Mono GP#1/8C
£1-10; STEREQ GPH3 £1-40; Stereo Ceramic GP94 21-85. (All at 6p each,) Compara-
tives shown In List, with more types incl. Sonotone 8TAHC, Goldring etc. at lowest, price,
DIAMOND STYLII: Single tip types: Acos GP27, GP5Y, GP65/A7, GP71, BRR TC8/LP/3IT;
COLLARO O, P and DC284. GARRARD GC2, GCS, GC8/10, GCE{12. RONETTE RF40,
O, P and T. PHILIPS 3501 (3060, 3066, 3392, 3304), R010/12/13/18. SONOTONE
19T/20T ALL AT 40p each (6p). BAPPHIRE 17ip (6p). Double-tip turn-over types (78
sap. on other side). For ACO8 GP73, GPI1 (for cartridges GP93, ;P04 etc.). (FPOIRC
(for stereo-compat. tvpes) GPl04, BSR ST4 (ST3, 8T5), BTP (8T8), ST12/14/15,
BONOTONE 8TA, 9Ta, 9TAHC. PHILIPS 3305 (8310, 3224, 3228/22, GP280).
GARRARD GCM31, 22, GC823, GK825 and 26, GCM21IT and 22T, CKM24T, GCS23t,
GKBI5TB, & 26T, GCM31, GC38, GCY33, GCI3S, K8404, KS41B ETC. ALL AT 75p (6p).
BAPPHIRE 85p (8p). DOUBLE DYAMOND STYLII: (San:e dia. tip each side: no 78) Ail
types £1-50 (Ap). BAPPHIRE DOUBLE ST/LP, TIPPED 40p (6p). PICK-UP WIRE:
Super thin twin flex sereened, sheathed, 8p per vard {Up to 6 yda., 6p over charges paid).
MICROPHOKRES: CRYSTAL: LAPEL 1§*, clip/hand, lead 3-5mm jack plug 82ip (6p).
CM20 Cream Plastic hand 52jp: CM21 Grey Plastic Hand/Desk 82{p: both have 3-6mm
jack plug and lead (9p either). “STICK" 60 £1-02: CM70 "PLANET" Metal, tapered, with
neck cord, adaptor for stand $1-474: "MIC 91" hand/desk 81p: “MIQ 45" Curved metal
hand grip £1:00. ALL with leads iall 9p). MICROPHONE INSERTS: 0-9* 2%p
(Up to 6§ for 6p). DYNAMIC: 208 Cardioid Ball. 50K/600 Q built-in volume eontrol,
onfoff gwitch, special 20ft. lead, the best value anywhere at £6:80; UD130, uni-dir.
mesh ball 50K/600 Q jack plug, cable, adaptor, £4:80: DM160, omni-dir. Ball mesh, 50K,
cable adaptor jack plug £3-87} (274p each). SPEAKER,, Still very popular 12” ROUND,
fitted tweeter, 3 or 15 ohms (state which) £1-87} (27%p)—or pair for stereo £4-25, charges
paid: SMALL 24" 3Q or B(Q), (state which) 37}p (6p). More speakera in List, BEAD-
PHONES: High resistance 2000 Q adjustable: 82ip (71p). EARPIECES. With lead and
min. 2-6mm or 3:5mm (state which) jack plug, MAGNETIC 9p. CRYSTAL (3-5mm plug
only) 24p (Up to 3 for 6p any type). SOLDERING IRON, Slim, modern, British high apeed,
837, all parts replaceable, highest quality fully guaranteed £1-17% (10p). TRANSFORMERS:
Sub.min 11 % 11x 12mm, OUTPUT (3 3 for 0C72, ete.) 14p or DRIVER 15p (Up to 12 for
6p). CONNECTING WIRE. Packs of 5 coils, each coil 5 yds. ssstd, cols, SOLID CORE
14p. FLEXIBLE or SUUPER THIN for transistor wiring, etc. either 18p (Any pack 6p),
RETRACTABLE FLEXIBLE LEADS. (CURLIES): With phono plug, each end, 61t 23p.
121t 39p.-With phono plugfphono socket other end 6ff. 25p. 121t. 42%p (6p lead any type).
YIBRATORS. 12v/4 pin non-synch 121HD4, 23" ex. pins, 271p. BAME but 31" ex pins,
USA, 20p. 12+v/7 pin, synch. (138R7) 2§” ex pins, 62}p (6}D any type). TRANSISTORS, etc.
AC/126 121p, AF115 20p, AFL16 15p, AF117 20p, 0A5 10p, OALO 10p, OAS1 10p, 0C44d
14p, 0C45, OC71, OC72, OC75, OCSID, OC82D, all at 121p each, OCB1 15p, OCL70 20p,
OC171 12}p, BY100/800 piv 14p, Many more incl. power types, thyristors, ete. in List,
MAINS NEONS, fiy leads 10p. NEON SCREWDRIVER (pocket testor) 174p (6p elther)
MAINS BATTERY ELIMINATOR. Input 240v-AC, Ontput 3, 6, 74 and 9v-DC hy switch
selector, On/off switch, pilot lamp, leads, plug, adaptor to suit most transistor sets and
cassette recorders. Suitable for model use: £3-15 (24p).

OUR CURRENT LIST (see heading) includes more details of all above plus cartridge replace-
ment table, many unrepeatable Special Offers, and cable, croc. clips, Volume controls
Din pluge. Co-Ax, standard, miniature, phono plugs, sockets and adaptors, Tape Recording
and Record Player accessories; panel and Test meters and equipment, Muitimeters, min,
motors, test prods, switches-rotary, toggle, slide, cabinet, lamp, etc., elsctrolytics, terminals,
Veroboard, valve holders, extending aerials for cars and portable sets, ind. lamps and bulbs,
dials, mikes, felephone amplifiers and pick-ups, drive cord, inter-coms, condenser and
resistance testers, Stereo Headphones etc. etc,

LIST SENT FREE WITH ALL ORDERS IF REQUESTED.

THE SIMPLEST HI-Fl
OUDSPEAKER KIT IN
THE WORLD/

T
JUST ONE FULL RANGE
JORDAN-WATTS DRIVING UNIT—
20 Hz—20.000 Hz 12 watts
HERE FOR ONLY £13 IS RICH FULL
BASS AND SPARKLING CLARITY
THROUGHOUT —AT LESS COST
THAN A TWEETER ASSEMBLY

Send for Constructor’s Brochure free from your

Hi-fi Dealer or

BOOSEY & HAWKES (Sales) LTD
Deansbrook Road,
Edgwa‘te. Middx.

JORDAN-WATTS LTD
Benlow Works,
Silverdale Road,

Haves, Middx.’

' PLEASE
SEND DETAILED LITERATURE
NAME ... e
ADDRESS

LOUDSPEAKERS
THE VOICE OF HIGH FIDELITY
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EF86 .29 HL41DD.98 | PEN45 .40 {UAF42 .49 | W76 .34 1 BA130 .10 0A70 .15
B EF89 .23 | HL42DD.50 | PEN4SDD [ UBC41 .45 W107 50| BA153 15| OA73 .15
EF91 .17 | HN309 1-40 <75 | UBC81 .40 W729 .60 | BC107 .13 0QA79 .09
R PO R ATI O N LTD EF92 .35 HVR2 .53| PEN46 .20| UBFS0 .30 | X4l .50 BCI108 .13|OASL .09
. EF97 gg HVR2A gg PEI‘T&E.’?D?3 UBF89 .30 | Transistors Bgll.’i %g OABS .Og
: EF98 5 XTS 5 . UBL2L .55 | & Diodes BC115 . 0A90 1
38 CHALCOT ROAD, CHALK FARM, LONDON, N.W.l |gpigs 98I KT8 1.7 PENDD- | UC92 .35 | ouszg .50 | BC116 .25| 0A91 .09
THE VALVE SPECIALISTS Telephone 01-722-9090 |EF184 .29 KT44 1.00] 4020 .88!UCCS84 .33|AA119 .15|BCli8 .23| 0A95 9
S EH90 .38 KT66 80 | PFL200 .52{UCCS5 .84} AA120 .15|BCY10 .45|0A200 .09
0OA2 .30,6BW7 .54 )68A7M .35,128H7 .15,50EH5 .55;EAF42 .48]|EL32 .18 | KT81 2.00 | PL33 -38 | UCF80 .33 AA129 .15|BCY12 .50|0A202 .10
oB2 .30 6BZ6 .81{6SC7GT .33|128J7 .23|50L6GT .45 EB34 .20{EL34 .44 | KTW61 .63 | PL36 -47 | UCH21 .80| AAZ13 .18 | BCY33 .20 0C22 .38
0z4 .25/6CB6A .28{6SG7GT .38{128K7 .24(85A2 .43 | EBO1 -10/EL35 1.00] KTW62 .63 | PL38 90| UCH42 .60 | AC107 .15 BCY38 .23|0C23 .38
1ATGT .33|6C4 *28168H7  .53/128Q7GT _ |90CL .69|EBC41 .48 EL37 .74 | KTW63 .50 | PL81 .44 | UCHSI .30|4C113 .25|BCZI1l .38/ 0C24 .38
1RSGT .85]6C9 .73/68J7 .35 .50{150B2 58/ EBCSI .29 \EL41 .53 | MHLD6 .75 PL81A .48|UCLS2 .38|ACI27 .17 |BF158 .29|0C25 .38
1HBGT .83|6CD6G 1.08|68K7GT .23|14H7  .48(807 .59 EBC91 .28 EL42 .53 |N78  2.05| PL82 .80 |UCLS3 .48 AC128 .20 | BFI59 .25|0C26 .24
114 1316CG8A 50| 68SQ7GT .38 1487 7515702 -80{ EBF80 .30|ELS1 50 | N308 95| PL83 .32 UK41 .50 AC154 .25|BFI63 .20]0C28 .80
IN5G 87{6CH6 .88/6U4GT .60/19AQ5 .24!15763 .50| EBF83 .38 EL83 .38 § X339 44 | PL34 -80 | UF42 .80 1 ACI56 .20 BF173 .38 0C29 .63
1R 26| 6CL8 .4316V6G .17/19BG6G .85 | AC2/PEN EBF89 .27|ELS84 .22 | P61 4 | PL504/500 | UF80 .35 AC157 .25 | BF180 .30| OC35 .32
184 2216CM7  -BO{6VEGT .30{19G6 .50 .98  EBL21 .60|EL85 .40 | PABCS0 .83 62 | UF85  .34| 40165 .25 BFISL .40|0C36 .43
1U4 2016CT5  ,B0|6X4 .20120D4 1-05| AC2/PEN/ |EC86 .59|EL86 .38|PCss 47 PL505 1.30 | UF86 .63 | ACI66 .25 B¥185 .40|0C42 .63
105 48/60W4  .B3{6X5GT .25|2012 .85 DD .93|ECs8 .59 BLI1 23 | PC38 47 | PL508 .90 | UF89 .27 | AC168 .38 | BFY50 .23 | 0Cd4 .10
2021 35{6DE7 .50|7A7 +88120L1 .98/ AC6PEN. 33 | EC92 .34 | EL95 PCo5 53 | PL509 1.30 | UL41 -84 | AC176 .55 | BFY31 .18 0C45 W1
206K3 50{6DT6A .50 7TB6 .58120P1 .50 AC/PEN(7) |ECC32 1.50/EL360 .49 | PC97 38 | PL802 .75|UL84 .81|ACLl77 .28 |BFY52 .20| 0046 .15
344 2516EW6 (581787 .32|20P3 79 -98|ECC33 1.50| ELL80 .75 PC900 .32 | PM84 .84 | UMSO .83|ACY17 .25|BY100 .18|0C70 .13
3086 F1 .59(7C6 30 |20P4 .891AC/THI .50| ECC40 .60/ EM80 .38 PCC84 .29 | PX4 1.16{TY41 .38/ ACYIR .20 | BY105 .18 OC71 .11
4 38| 6F6 .63[7H7 .28(20P5 1.00{AC/TP .98 ECCS81 .16/EMS1 .33 PCC85 .26 PX25 .88 1UY85 .25| ACY19 .19 |BYIl4 .18|0C72 11
3Q5GT .85|6F6CG .26 | 7TR7 .8525A6G .29] ALGO 73| ECCB2 .19/EM83 .75 PCC88 41| PY33/2 .50] Ul 45 ACY20 .18 | BY126 .15 0C74 .23
4 25|6F12 88774 .80(25L6G  .20/ATP2 .12 FCC83 .22/ EMS4 .31| PCC89 .45(PY80 .33 Ui2/i14 .38 ACY21 .19 |BY127 .18 0C75 .11
3v4 32| 6F14 421774 .50(25Y5 .8381A71 .40|ECC84 -28{EMS85 1.00| PCC189 .48 | PY8L .24 | U18/20 .75 | ACY22 .15|BYZ10 .25|0CT76 .15
20DB8 501 6F18 45907 78[25Y5G 481 AZ31 .46 | ECC85 .24 | EM87 .35| POF80 .28| PY82 .24 U19 1.73| ACY28 .18 ! BYZ11 .25|0C77 .27
5CG8 50 | 6123 .88/10C32 .4912524G .28 AZ41 .53 |ECC86 .40 |EY51 33 | PCF82 .30 PY83 28 | U22 .89 AD140 .36 | BYZ12 .25|0C78 .15
5V4G 34| 6124 881 10DE? .50 |25Z5 .40,CL33 .90/ ECC88 .35|EYS1 35| PCF84 .40 | PY88 32,025 64| AD149 .50 | BYZ13 .25|0C78D .15
5Y3G! 26| 6F25 54|10F1 -75|25Z6G  .48|CV63 .83 ECC189 .48|EY83 54| PCF86 .44 | PY500 .85 | U26 56 | AD161 .45 | CGI2E .20 0C81 .11
bZ4G 34|6F28 .60/ 10F9 -4530A5 441CY1IC 53| ECC804 .55 EY84 .50 | PCF200 .67!PY800 .33 | U45 781 AD162 .45 | FSY11A .23 | 0C81D .11
6/30L2 .55|6F32 .15{10F18 .385{30C1 .28|CY31 81 ECC8071.70|EY87/6 .30| PCF801 .29 |PYS01 .33 |U47 64 | ADT140 .83 | FSY414, 23 | 0C82 W11
SABG .33[6GH8A .50/10LD11 .53(30C15 .80 |DAF91 .20 ECF80 .27|EY8S .40 PCF802 .40 | PZ30 48 | U191 581 AF106 .50 | GDg .20 0C82D .11
BACT .1516GK5 -50/10P13 .54 30C17 .77/ DAF96 .33/ECF82 .26/EY91l .53 PCF805 .80 | QQV03/10 U251 65| AF1l4 .25 { GET113 .20 | 0C83 .20
BAGS 25| 6GU7 .50{10P14 1.08,30C18 .80!DFS1 14 ECF86 .84 EZ40 .40 | PCF806 .57 1.20 | U281 40| AF115 15! GET118 .20 ! 0084 .24
6AK6 ,30{6H6GT .15/1246  .B63130F5 .86 DIF96 34| ECF8042.10/ EZ41 .42 | PCFS808 .68 | Q895/10 .49 | U2se 40{ AF117 .19 |GET119 .20 OC123 .23
6AMBA .50]675G .19112AC6 .40{30FL1 .B80;DH76 28 { ECH21 .63|EzZ80 21| PCH200 .62 | QV04/7 .83 | U301 40 | AF121 .30 | GET573 .38 ! 0C139 23
BANS 4916J5GT .29|12AD6 .40;30FL2 .80/DK40 .53 ECH4Z .60|EZ81 22| PCL82 .32 R10 75| U403 .83 | AF194 .85 | GET587 .43 | 0C140 .95
8AQ5 221636 .18 |12AE6 .48{30FL12 .88{DK92 35| BCHS1 .27| EZ90 .20 | PCL83 .58 | R11 .98 | U404 .38 | AF126 .18 | GET873 .15 0C169 23
6AR5  -30/6J7G  .24|12ATS .23|30FL14 .68 DK96 .35 ECHS3 .30|FW4/500.75 |PCL84 .84|R16 1.75|Us0l .93 | AF139 .65 | GETS87 .83 | OCL72 .85
6ATE J18/637GT .38112AT7 .16{30L1 .28 DLY6 35/ ECH84 .84|FW4/800.75 | PCL805/85 | R17 .88 1 U4020 .38 | AF178 .88 | GET897 .23 | 00200 .22
6AU6  .2016JUBA -50{12AU6 .21{30L15 .58 DM70 .30|ECL80 .30|GZ30 .84 g R19 .30 | VP23 .40 | AF180 .48 | GET898 23] 0C201 .38
6AVE  .2816K7G  .10112AU7 .18{30L17 .67|DM71 .38/ ECL82 .30|GZ32 .41 | PCL86 .38 | SP42 W78 | VP4L 38| AF186 .56 | M1 .15! 0C202 .43
6AWSA .54|6K7GT .23|12AV6 .28/30P4MR .95(DY87/6 .28/ ECL83 .52|GZ33 .70 PCL88 .85 | 8P61 .33 | VT61A .35| AF239 .38 | M3 .15: 00203 .30
AX4 .39|6KBG 18 (124X7 .22130P12 69, DY802 .35/ECL84 .54{GZ34 -48 | PD500 1.44 | TH4B .50 | VU111 .44 | BA102 .45| OA5 .28[ 0c204 .30
6B8G 131611 98| 12BA6 .30|30P19/ E8CF 1.20{ECL85 .54{GZ37 .67 | PEN4DD TH233 .98 | VU120 .60 | BA1l5 .14|CA9 .13{0C205 .43
6BAG .20 6L6GT .39112BE6 .30| 30P4 .58(E83F 1.20{ECL86 .35|HABCS0.44 1.38 | TP2620 .98 [ VUI20A .60 | BA116 .25 | OALO .43, ORP12 .53
6BC8 -50|6L7GT .38(12BH7 .27|30PL1 .58 F88CC .B0!EF22 .63 | HL23DD.40 | PEN36C .75 | UABCS0.30 | VU133 .35|BA129 131 0A47 .10l .
6BES6 .21 6L18 44112J5GT ,30|30PL13 .75|B92CC .40| EF40 .49
6BG6G 1.05|6L19 1.38(12J7GT .38{30PL14*.65|E180F .90(EP41 .58 All valves are unused, boxed, and subject to the standard 90 day guarantee. Terms of business —
6BH6 .43|6LD20 .48|12K5 .50{30PL15 .87|E182CC1.00| EF42 .83 | Cash or cheque with order only. Post/packing 3p. per itern, subject to a minimum of 9p. per order.
6BJ6 .89|6N7GT .40]12K7GT .34|35A3 .48/E1148 .53 EF54  .98|Orders over £5.00 post/packing free. Same day despatch by first class mail. Any parcel insured
6BQ7A .38|6Q7 48 | 128A7GT 35L6GT .42 EAS0 JI81EF73 75| against damage in transit for only 3p. extra per order. Complete catalogue with conditions of sale
8BRT7 .78{6Q7G .27 .40/35W4 23| EAT6 .88 | EF80 22 price 7p. post paid. Business hours Mon.-Fri. 9-5,30 p.m, Sats. 9-1 p.m.
6BRS 83/ 6R7 .55 128C7 .8513524GT .24 EABC80.30| EF83 48 We do not handle seconds nor rejects, which are often deseribed as “New and Tested”” but have a
BW! .72|16R7G  .85|128G7 .23!35Z5GT .30| EAC9l .38 EFS5 26 limited and unreliable life, No enquiries answered unless S.A,E, is enclosed for reply,

GAPAGITOR DISGHARGE
IGNITION KIT

JUNE 1971

A comprehensive
kit of parts

with detailed
constructional
details, ready
drilled diecast
case, sCrews,
ieads, terminals
etc.

Available in both 6 and 12v versions. State
whether positive or negative earth.
£8-75 incl. p. & p.

De-coupling kit for impuise tachometer and
interference suppression.  £1-00 incl. p. & p.

All our kits use guaranteed quality components
and have been approved by the Author.

MAGTOR LTD.

68 DALE ST., MANCHESTER, M1 2HS.

for the
amateur and
craftsman alike

PRACTICAL

The invaluable magazine for detailed
how-to-do-it features covering every
aspect of working with woed from . . .

% MAKING NEW FURNITURE TO MODERNISING OLD
% BUILDING A SUMMERHOUSE TO PANELLING A ROOM
% TURNING A CHAIRLEG TO BUILDING A BOAT

% STREAMLINING A KITCHEN TO CONSTRUCTING
A BABY'S PLAYPEN

Place a regular order now
Out every month
only 20p
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ON THE

NEWS FOR
DX LISTENERS

this month so I will start straight away with
one from John Adams of Stocksbridge who has
an Eddystone EC10 and a Joystick antenna:
6540 R. Pyongyang, Korea, news at 1910.
9545 R. Ghana, English news at 2130.
9570 R. Australia, Sports news at 0835.
9695 RSA, South Africa, French at 2000.
9745 R. Baghdad, Iraq, English at 1940.
11765 R. Australia, News in English at 0900.
11920 Ivory Coast Radio, English at 1835.
11940 R. Kuwait, News at 1835.
15155 R. Havana, Cuba, English at 2012.
15175 RSA, South Africa, English at 1900.
17720 WINB, Red Lion, English at 1945.
21545 R. Ghana in English at 1515. )
James Haigh of Huddersfield used his R209 re-
ceiver and Joystick antenna to log the following:
7120 R. Kiev, Ukraine in English at 1930.
7310 R. Vilnius, Lithuania, English at 2230.
9530 VOA, Liberia sign-off at 2230.
9600 Radio Tashkent in English at 1400.
11710 RAE, Argentina in English at 2300.
11795 WINB, Red Lion in English at 2000.
11820 BBC, Ascension Island relay at 2115.
11970 Windward Is. B.S., English at 2000.

Alpert Gavin of Wallasey has a Marconi CR100/5
receiver and a 100 foot long-wire antenna enabling
him to hear:

11780 HCJB, Quito, Ecuador, English at 0405.
11850 TWR, Bonaire in French at 2200.

11950 FEBA, Seychelles in English at 1745.
15170 ELWA, Liberia in Arabic at 2255.

17835 XERMX, Mexico in Spanish at 1830.
17840 R. Nac. Venezuela, Portuguese at 2145.
25790 R.S.A., South Africa in English at 1430.

Ian Howes of Lowestoft has a Teleton TF181 re-

ceiver and his log included :
4835 R. Maliin French at 2215.
9515 R. Ankara, English news at 2200.
9525 AIR, Delhi, sign-on at 2215.
9720 R. Ceylon, relay of BBC news 0200.
9745 R. Baghdad, English news at 1930.
11745 HCJB, Quito, Ecuador, English at 0000.
11900 R. Tunisic in Arabic at 2000.
11950 FEBA, Arabic at 1800.
11920 Abidjan, local music at 2330.
15280 4VEH, Haiti in English at 0015.
21545 R. Ghana in English at 1515.

Julian Moss of Rayleigh has used his Meridian 10
transistor receiver and 60 foot long-wire to log the
following stations: ’

6235 R. Pakistan in English at 2005.

7120 R. Kiev, Ukraine in English at 1955.

9545 R. Ghana, Accra in English at 2150.

9605 R. Athens, Greece, news in English at 1945.
9745 R. Baghdad, Iraq in English at 1945.

SRECORD number of reports have been received
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11705 R. Lebanon, Beirut in English at 1900.

11795 ETLF, Addis Ababa in French at 0530.
11820 BBC, Ascension Is. relay in English at 2015.
11835 R. Omdurman, Sudan in Arabic at 0515.
11875 R. Pakistan, news in English at 1910.

11910 ETLF, Addis Ababa in English at 1930.
11950 FEBA, Seychelles in English at 1730.

Jeff W. Jones of Huyton, Liverpool used his PCR

receiver and 150 foot loft antenna to log:
7160 R. Kiev, Ukraine at 0100.
7240 R. Pakistan at 2145.
9460 R. Hanoi in Vietnamese at 1459.
9615 HCJB, Quito, Ecuador at 0230.
9630 R. Nacional de Columbia at 0034.

Hugh Cocks of Mayfield, Sussex sent in a report

which included the following stations:
6055 R. Australia, Darwin at 1500.
9515 R. Ankara, Turkey in English at 2200.
9545 R. Ghana in English at 2200.
9560 NHK, Japan noted at 1200.
9715 La Voix de la Revolution Congolaise in French
at 1930.
11735 R. Morocco in English at 1700.
11850 R. Ghana in English at 2030.
11920 Ivory Coast in French at 2200.
11950 FEBA, Seychelles at 1700.
21570 NHK, Japan in English at 0830.

The Radio Club of Bredinghurst School, London
S.E.15, sent in the following log which they compiled
using a French 18 valve, double conversion superhet:

6070 Radio Sofia, Bulgaria at 1930.
7270 Radio Warsaw, Poland at 1945.
11755 Finnish B.C. at 1815.
11925 Kuwait Broadcasting Service at 1845.
15130 WNYW, Radio New York Worldwide at 1945.
25790 R.S.A., South Africa at 1100.

Austin M. Guest of Cannock sent in the following
report:

6010 RAI, Rome with news in English at 0100.

7120 R. Kiev, Ukraine, news in English at 0030.

9525 R.S.A., South Africa in English at 0030.

9670 R. Baghdad, Iraq, in English at 1945.
11720 CBC, Canada in French at 2045.

Reports should arrive by the 15th of the month and
be addressed to me at 5 Ranelagh Gardens, Cran-
brook, Ilford, Essex.

_HELP US TO HELP YOU
IT would help us to help youy if when sending
in your “CQ” for inclusion in the “CQ Column”,
you could follow the style we use and write
it on a post card. In this way, we can speed
things up and present readers with a more
efficient service.
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- TELL bless my soul (no ene ever does, but
W that’s life) what ever happened to all those
h.f. lovers? This past month has seen a
deluge of logs all extolling the virtues of either eighty
metres or, surprise surprise, the dreaded forty. One
letter even bore the slogan, “Help stamp out twenty
metre d.x.” now there’s a thought. L
.Here is another. The Wolverhampton Amateur
Radio Society is celebrating its 50th anniversary in
March. Great plans are afoot which include a 40-page
history of the club. If you live around that area, why
not drop the chairman a line at 4 Grafton Place,
Bilston, Staffs WV14 6LH. Name is W. Moorwood,
G3CAQ. Scalp hunters will be pleased to hear that
this Society is also issuing a “Worked all Black
Country Award”. All gen from G3CAQ.

An excellent scheme for the Radio Amateur Invalid
Bedfast Club is in operation. Idea is to create a
valve store for the benefit of members and sup-
porters. If you are a converted solid state type, or
if you have any valves in that junk box, how about
a donation of some bottles? Go on, you'll never use
them, will you? Action to take is to drop a line, with
a list of bottles, to John Moxham, 40 Roman Way,
Glastonbury, Somerset.

John was in bed for a month and this, plus a
Drake 2B receiver and a half-wave inverted “V”
brought in some fantastic goodies on 3-5MHz. The
" log includes: DU1FH, EASEX, FL8MM, JY1, JY1B,
K8HD, KP4DLW, PY7BLV, TAIlSK/4X, TF5TP,
VA2UN, VBIMSA, VEIFO, VE2WM, VE3BCB,
V02GD , VP2AA, VP2VAM, VPIBK, VS6DO,
WA4YBV, WAGKRA, WBOFFG/TF, W6LWH, XE1KB,
ZC4BJ, ZL1AGO, ZL2BT, ZL3LE, ZL4KE, 5A1GM,
5Z4MO, TPBAZ, 9Y4T—all of which makes ’3JDG
very unhappy and determined to put up a better
antenna.

D. Lawley (Kent), CR7T0A, 101ft end fed plus a
quarter wave wire for an earth, bagged these on
1-8MHz; EI9J, GMS3YCB, GW3UPK, HB9ICM,
HBINL, OK1ADO, OKIATP, OK2PDN, OL1AOH,
OLS5ANJ, PAORTR, all c.w. except the GW (s.s.b.).

R. Kell (Northumberland), modified R109, 33ft
vertical is learning to read c.w. Best s.s.b. on
3-5MHz; CT1JH, CTILT. EA9BK, PJ2M, PJ5KB,
TI2CBK.

Best from the eighty metre log of W. Hamilton
(Hereford) were: CT1SQ, EA3JE, EAIIO, K2BT,

"K2ETB, VE3ON, VE3PT. All on a Heathkit GC-1U |

with a television v.h.f./u.h.f. antenna.

“How about some SSTV (slow scan television)
logs?” asks J. Iredale (Llandudno) who has logged
I1CAM and I5CG who use a.m. for sound. Anyone
got any gear for receiving the video? Fregquency
quoted is 14-255MHz with other calls to QRX for—
G5ZT and PAOCAM.

Letter with pretty stamps on from Karl Muller
in the land of 3D6 which is Swaziland for those who
haven't yet got a countries list (shame on you, it's
only 9p from the R.S.G.B.). Receivers are a Philips
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domestic BC type and a newly-acquired Barlow-

“Wadley XCR-30 which appears to be a multiple con-

version beast of rare ability.

Karl finds 3:-5MHz pretty useless but enthuses
about 7TMHz. His log for this band reads: CX1RY,
F8EX, JAINLX, JAI1OHV, JATJRC, JA9CNI, K3JH,
JH6AQ, LUGJAK, VK2KM, 4STAB, 5H3LV, 7Q7RF,
9J2X7Z, 9USAC, all on c.w. Just shows what’s about
on forty or are we all missing something in the U.K.?

D. Storrs (Yorkshire) claims: “I can only read
about two w.p.m. c.w.”. Never mind, great trees from
little acorns etc. (OK, OK, so who’s heard of an

" oak tree reading c.w.?). Gear includes an AR88D

and a 132ft end fed. The all band log includes things
heard on 3-5MHz like: CT, FL8, JAl, JY, MP4, OD,
OHO0, PY7, VE, VO, VP2 VS6, ZC4, ZD3, ZL1, 4X4,
5X5 and 9H1.

Up on 14MHz Dave’s log reads: FR7ZG, HRIRS,
KS1, JA1IARM, K60ONI, KH6BB, KV4AD, PY2XU,
VE3UP, VE4BW, VE5BW, VE6AYU, VETIC, VK2ID,
VK3WM, VK4IW, VK6GF, VQIR, W6RTZ, WTKT,
WTGKF, ZL2MCX, ZS1JP, ZS5JG, 5H3LC, 5Z4AB,
6YSPB/P, 9M2DK (presume these all s.s.b.).

Another s.w.l. with success on 7TMHz is D. Parkin
(Yorkshire). Receivers are a 52 set and a BC342;
antenna, 60ft end fed. A sniff around this 100kHz
brought in: AC4BBF, AP4KJ, BVISHM, CM5AQ,
CN6PL, CN7THP, CR6MX, CX2CQ, EA6DU, EASCL,
EL6AD, AP3ZU/A, ET3UZ/A, FYTAE, JY6AM,
KP4WA, KZ5MB, MP4BNC, OA2LS, OXIBLQ,
OX3BN, PYOLG, PY2ERS, PY4AEN, SVO0IA, TF2GJ,
TI2ABN, TU2AZ, VE3KE, VK2LT, VK3LY, VK9AC,
VP2KLC, VPSMA, VQIMC, VRICV, VU2AE, XE1I1J,
YI8YIK, ZL2XZ, 3V8BJ, 4X4DK, 474JZ, 5B4LK,
9K2YP, 9X5AA.

Contests for March include: 4-5, 2 metre and 70cm
open contest; 11-12, BERU; April 9, 3-5MHz low
power contest (well worth a listen); April 9, 4 metre
contest. .

Eric Dowdeswell G4AR (Ex-ST2AR) of PW’s tech-
nical staff is highly delighted at working W1BB/1
on Top Band c.w. for his “first time across”. Ten
watts to a 5763 and a half wave inverted Vee at
50 feet did the- trick. Eric wonders how many of
the G’s who seem to regularly work into the U.S. can
put their hand on their heart and swear that they
don’t exceed the legal limit of ten watts?

Logs, in alphabetical order please, to arrive
by the 15th of the month to:

12 Cross Way, Harpenden, Herts.

MOBILE RELLIES
APRIL 16—North Midlands, Drayton Manor
Park, Near Tamworth, Staffordshire.
MAY 7—Spalding “Tulip Time”, Lincolnshire.
JUNE 25—Bristol City and County RSGB
Group, Longleat, Warminster, Wiltshire.
JULY 2—South Shields and District Amateur
Radio Club.




SUPERSOUND 13 HI-FI
MONO AMPLIFIER

A superb solid
state audio
amplifier. Brand
new components
throughout. 5
silicon transistors
plus 2 power out-
put transistors in
push-pull. Full
wave rectifica-
tion. Output
approx. 13 watts
r.m.s. into 8 ohm. Frequency response 12Hz—30KHz
+ 3db. Fully integrated pre-amplifier stage with separate
Volume, Bass boost and Treble cut controls, Suitable for
8-15 chm speakers. Input for ceramic or crystal cartridge.
Bensitivity approx. 40mV for full output. Supplied ready
built and tested, with knobs, escutcheon panel, input and
output plugs. Overall size 37 high x 6” wide x 73" deep.
AC 200/250V.

PRICE £10-50. P. & P. 25p.

DE LUXE STEREO AMPLIFIER )
e A.C. mains
200-240 v.
Using
heavyduty
tfully isola-
ted mains
transform-
er with full’
wave recti-
fication
giving ade-
quate
smoothing
with negli-
gihle hum.
Valve line up:—2 x ECL86 Triode Pentodes. 1 x EZ80
as rectifier. Two duai potentiometers are provided for
bass and treble control, giving bass and treble boost and
cut. A dual volume control is used. Balance of tbe left and
right hand channels can be adjusted by ineans of a sepa-
rate ‘Balance’ control fitted at the rear of the chassis.
Input rensitivity iv approximately 300m/v for full peak
output ot 4 watts per channel (8 watts mono), into 3 ohm
speakers. Full negative feedback in a carefully calculated
circuit, allows high volume levels to be used with negligible
distortion. Supplied complete with knobs, chassis size
117w x 4”d. Overall height including valves 57, Ready
built & tested to a high standard, PRICE £8-82 P.&P. 45p.

SPECIAL PURCHASE OF MANUFACTURERS SURPLUS!
All Transistor F.M tuner head with twin AM. Gang
incorporated. Beautifully engineered with precision
geared reduction drive. FM RF Transistor, oscillator/Mixer
and first LF. stage (10.7 Mec/s out-
put) with optional AFC connection.
Built on printed circuit panel and
fully screened. Exiremely stable
over range 88-108Mc/s, Brand new
and pre-aligned. Bize 23”h x 14w
= 24"d. For 6v D.C. at 2.8mA.
AM. Gang fitted with trimmers
which can be connected to standard
AM. aerial and oscillator cireunits
if required. LIMITED NUMBER.
Only £2.25 post free. Connection
details supplied.

BLACK ANODISED 16z. ALUMINIUM EEAT SINKS.
'or TO3, complete with mica’s and bushes. Size 2§* X
8" approx. 25p pair. P. & P. 5p.

HIGHE GRADE COPPER LAMINATE BOARDS.
8 x 6 x #in. FIVE for 50p. P. & P. 13p.

TELESCOPIC AERIALS WITH SWIVEL JOINT. Can
be angled and rotated in any direction. 6 section Lacquered
Brass. BExtends from 6in. to 22}n. approx. Maximum
diameter 2in, 26p each. P. & P. 5p. .

BRAND NEW MULTI-RATIO MAINS TRANSFOR-
MERS. Giving 13 alternatives. Primary: 0-210-240v.

dary binations 0~5-10-15-20—25-30—35—-40-60v,
half wave at 1 amp. or 10-0-10, 20-0-20, 30-0-30v. at
2 amps full wave. Size 3in. long X 3%in, wide x 3in. deep.
Price £1-75 P. & P. 30p.

4.SPEED RECORD PLAYER BARGAINS
Mains models. All brand new in maker’s packing.
LATEST B.S.R. €109/0128 4-SPEED AUTOCHANGER.
With latest mono compatible cartridge £8-87 Carr. 50p.
‘With stereo cartridge £7-97 Carr. 50p.
LATEST GARRARD MODELS. 8.A.E. for latest Prices !

PRECISION ENGINEERED PLINTHS

Beautifully constructed in heavy gauge ‘‘Colorcoat’
plastic coated steel. Resonance free. Designed to take
Garrard 1025, 2000, 2025TC, 2500, 3060, 3500, 5100,
8P25 II and III, SL66B, AT60 etc. or B.8.R. C109,
€129, A21 etc, Choice of Black leatherette or Teak
grain finish. Size 12}” x 14}” x 33" high (approx. 73"
high, including rigid smoked acrylic cover).

PRICE £5-50, P. & P. 60p.

LATEST ACOS GP91/1SC mono compatible cartridge with
t/o stylus for LP/EP/78. Universal mounting bracket.
£1.50 P. & P. 8p.

SONOTONE §TAHC COMPATIBLE STEREQ CARTRIDGE
T}O stylus Diamond Stereo LP and fapphire 78.

ONLY £2-56 P. & P. 10p. Also available fitted with twin
Diamond T/O stylus for Stereo LP. £3. P. & P. 10p.
LATEST RONETTE T/O STEREQ/COMPATIBLE
CARTRIDGE for EP/LP/Stereo/78. £1.63 P. & P, 10p,
LATEST RONETTE T/0 MONO COMPATIBLE CART-
RIDGE for playing EP/LP/78 mono or siereo records
on mono equipment. Only £1.50 P. & P. 10p.

QUALITY RECORD PLAYER AMPLIFIER MK I
A top qualily record player amplifier employing heavy
duty double wound mains transformer, ECC83, ELS4,
and rectifier, Separate Bass, Treble and Volume controls.
Complete with output transformer matched for 8 ohm
speaker, Size 7in, wide x 8in. deep x 6in. high. Ready
bujlt and tested. PRICE £8.75 P. & P. 40p

_ALSO AVAILABLE mounted on board with output

transformer and speaker ready to fit into cabinet below.
PRICE £4.88 P. & P. 50p.

DELUXE QUALITY PORTABLE R/P CABINET MK IL
Uncut motor board size 144 X 12in. clearance 2in. below,
B3in. above. Will take above amplifier and any B.8.R. or

GARRARD changer or Single Player (except AT60 and

8P25). Rize 18 x 15 X 8in. PRICE £4.75, P. & P. 50p.

SPECIAL OFFER !
HI-FI LOUDSPEAKER SYSTEMS

Beautifully made teak finish enclosure with most
attractive Tygan- Vynair front. Size 164" high x 103"
wide x 54” deep. Fitted with E.M.1. Ceramic Magnet
13“ x 8” bass unit, two H.F. tweeter units and
crossover. Power handling 10 watts. Available 3 or
8 or 15 ohms impedance.

OUR PR'CE £8.40 Carr. 65p

Cabinet Available Separately £4-50 Carr 60p

Also available in 8 ohms with EMI 13~ x 8” bass
speaker with parasitic tweeter £6-50 Carr. 65p

LOUDSPEAKER BARGAINS ) )
5in. 3 ohm 80p, P. & P. 15p. 7 X 4in. 3 ohm £1.05, P. & P.
20p, 10 x Bin. 3 or 15 ohm £1-90, P & P. 30p, EM.I.
8 X 5in. 3 chm with high flax magnet £1.62, P. & P. 20p
E.M.I. 13% x 8in. 3 ohm with high flux ceramic magnet
£2-10 (15 obm £2.25), P. & P, 30p. EM.1. 13 x 8in. 3, 8
or 15 ohm with two inbuilt tweeters and crossover net-
work £4.20,P. & P. 30p. EM.I. 13 x 8in, twin cone
{parasitic tweeter) 8 ohm £2-25, P. & P. 30p.
BRAND NEW. 12in. 15w. H/D Speakers, 3 or 15 ohms,
Current production by well-known British maker. Now
with Hiflux ceramic ferrobar magnet assembly £5.50,
Guitar models: 25w. £6-50, 35w. £8-50. P. & F. 38p
E.M.I 38jin. HEAVY DUTY TWEETERS. Powerful
ceramic magnet. Available in 3 or 8 or 15 ohms 93p
each. P, & P. 13p.
1gin, “RA” TWIN CONE LOUDSPEAKER, 10 watts
peak handling. 3, 8 or 15 ohm £2-20, P. & P. 30p.
35 ohm SPEAKERS 3in. only 63p P. & P. 13p. .
«POLY PLANAR” WAFER-TYPE;~ WIDE RANGE
ELECTRO-DYNAMIC SPEAKER
Size 113" x 148" x 1%” deep. Weight 180z. Power
handling 20W r.m.s. (40W peak). Impedance 8 ohm only.
Response 40Hz-20kHz. Can be mounted on ceilings,
walls, doors, under tables, etc., and used with or without
baffle. Send 8.A.E. for full detafls. Only 8576 each.
P. & P. 25p.
VYKAIR & REXINE SPEAKERS & CABINET FABRICS
app. 54 in, wide. Usually £1-75 yd., our price 76p yd.

HARVERSONIC SUPER SOUND
10 -~ 10 STEREO AMPLIFIER KIT

NEW FURTHER IMPROVED MODEL WITH
HIGHER OUTPUT AND INCORPORATING HIGH
QUALITY READY DRILLED FIBRE GLASS
PRINTED CIRCUIT BOARD WITH COMPONENT
IDENTIFICATION CLEARLY MARKED FOR EVEN
EASIER CONSTRUCTION

A really first-class Hi-Fi Stereo Amplifier Kit. Uses 14
transistors including Silicon Transistors in the first five
stages on each channel resulting in even lower noise
leve! with itnproved sensitivity. Integrated pre-amp with
Bass, Treble and two Volume Controls. Suitable for use
with Ceramic or Crystal cartridges. Output stage for any
speakers from 5 to 15 ohms. Compact design, all parts
supplied including drilled metal work, high quality
ready drilled printed circuit board, attractive front panel,
knobs, wire, solder, nuts, bolts—no estras to buy.
Simple step by step instructions enable any constructor
to build an amplifier to be proud of. Brief specification;
Power output: 14 watts r.m.s, per channel into 5 ohms.
Frequency response -+£3dB 12-30,000 Hz Sensitivity:
better than 80mV into 1M . Full power bandwidth:
4.3dB 12-15,000 Hz, Bass boost approx. to +12dB.
Treble cut approx. to — 16dB. Negative feedback 18dB
over main amp. Power requirements 35v. at 1.0 amp.
Overall Size 12"w. x 8”d. x 23"h.
Fully detailed 7 page construction manual and parts *
list free with kit or send 18p plus large $.A.E.
PRICES
AMPLIFIER KIT .. £10-50 P. & P. 15p
POWER PACK KIT £3-00 P. & P. 30p
CABINET oo .. £3-00 P. & P. 30p

(Post Free if all units purchased at same time

'ull after sales service

Also available ready built and tested £20-50. Post Free.
Note: The above amplifier is suilable for feeding two mono
sources info inpuls (e.g. mike, radio, lwin record decks, ete.)
and will then provide mixing and fading facilities for med-
fum powered Hi Fi Discotheque use, etc.

3-VALVE AUDIO

AMPLIFIER HA34 MK IL
Designed for Hi-Fi reproduc-
tion oi records. A.C. Mains
operation. Ready built on
plated heavy gauge metal
chassis, size 73" w. X 4”7 d. x
42” h. Incorporates ECC83,
1KL84, EZ80 valves. Heavy
duty, double wound mains
transformer and output trans-
- former matched for 3 ohm
speaker. Separate vulume control and now with improved
wide range tone controls giving bass and treble lift and
cut. Negative feedback line. Output 4% watts. Front
panel can be detached and leads extended for remote
mounting of controls. Complete with knobs, valves, etc.,
wired and tested for only £4'75. P. & P. 35p.

HSL “FOUR” AMPLIFIER KIT. Similar in appearance
to HA34 above but employs euntirely different and
advanced circuitry. Complete set of parts, etc. £3.98.
P. & P, 40p.

HARVERSON’S SUPER MONO AMPLIFIER

A super quality gram amplifier using a double weund fully
isolated mains transformer, rectifier and ECL82 triode
pentode valve as audio amplifier and power outpuf
stage. Impedance 3 ohms. Output approx, 3.5 watts,
Voliime and tone controls. Chassis size only 7in. wide
x 3in. deep x 6in. high overall. AC mains 200/240v.
Supplied absolutely Brand New completely wired and
tested with good quality output transiormer.

FEW ONLY. . 5
BAJBGAID? PRICE £2'75 .};51)& ®

length. P. & P. 15p (min 1 yd.) 8.A.E. for

Hi-FI STEREO HEADPHONES

Adjustable headband with comfortable flexifoam ear-
muffs, Wired and fitted with standard stereo 3in jack
plug. Frequency response 30-15.000Hz. Matching
i d 8-16 ohms. Easily converted for Mono.

MAINS TRANSFORMER. For transistor power 1
Pri 200/240v. Sec. 9-0-9 at 500mA, 70p. P. & P, 13p.
Pri. 2006/240v. Sec. 12-0-12 at 1 amp. 88p. P. & P 13p.
Pri. 200/240v. Sec. 10-0-10 at 2 amp. £1-38. P. & P. 30p.
Tapped Primary 200-220-240v, Sec. 21.5v. at 500mA.
63p. P. & 'P. 18p.

4 AMP BATTERY CHARGER TRANSFORMER. Brand
new. For 6 or 12v. 240v. Primary. Secondary volts rms
off load 10v and 16-5v. Overall size approx. 2§” x 23" x
3”. Weight 3lbs. Limited number at £1.35. P. & P. 35p

HANDBOOK OF TRANSISTOR

EQUIVALENTS AND SUBSTITUTES

A must for servicemen and home constructors,
Including many 1000’ of British, U.S.A., European

and Japanese transistors. ONLY 40p. Post 5p.

PRICE £2:85, F. & P. 15p.
HIGH IMPEDANCE CRYSTAL STICK MIKES.
OUR PRICE £1-05, P. & P. 8p o

GENERAL PURPOSE HIGH STABILITY
TRANSISTOR PRE-AMPLIFIER

For P.U, Tape, Mike, Guitar, etc. and suitable for
use with valve or transistor equipment. 9-18v.
battery or from H.T. line 200/300v. Frequency
response 15Hz—25KHz. Gain 26dB. Solid encap-
sulation size 12” x 13” x 3”. Brand new complete
with instructions. Price 88p, P. & P, 13p.

CENTRE ZERO MINIATURE MOVING COIL METER,
100uA. For balance or tuning. Approx. size 1" x 1" x §”
deep. Limited number. 75p, P. & P. 10p.

10/14 WATT BI-FI
AMPLIFIER KIT

A stylishly finished
monaural amplifier
with an output of
14 watts from 2
EL84s in push-pull,
Super reproduction
of both music and
speech, with negli-
gible hum. Separate
inputs for mike and
gram gallow records
and announcements
to follow each other.
Fully shrouded section wound output transformer to
match 3-15 Q gpeaker and 2 independent volume controls,
and separate base and treble controls are provided
giving good lift and cut. Valve line-up 2 EL84s, ECCS3,
EF86 and EZ80 rectifier Simple instruction booklet
13p (Free with parts). Ail parts sold separately. ONLY

£7.97 P, & P. 55p.

Open 9-5.30 Monday to
Saturday

Early closing Wed. I p.m.
A few minutes from South Wimble-
don Tuhbe Station.

\

HARVERSON SURPLUS CO. LTD.
170 HIGH ST., MERTON, LONDON, S.W.19
SEND STAMPED ADDRESSED ENVELOPE WITH ALL ENQUIRIES EXTRA.

Tel.: 01-540 3985

(Please write clearly)
PLIEASE NOTE: P. & P,

U.K. ONLY. P. & P, ON
OVERSEAS ORDERS CHARGED
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- Accredited by the CACC.

"TEGHNICAL
~ TRAINING

in radio television
" and electronics

Whether you are a newcomer to radio and 'elec-
tronics, or are engaged in the industry and wish to
prepare for a recognized examination, ICS can

fu

rther 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 notfillin the coupon below and find outhow ?

Many diploma and examination courses available,
including expert coaching for:

C. & G. Telecommunications Techns'. Certs.
Radio Amateurs’ Examination

General Radiocommunications Certificate

C. & G. Radio Servicing Theory

‘General Certificate of Education, etc.

Now available Colour T.V. Servicing

Examination Students coached until successful

N EWSELF-BUILD RADIO COURSES

Learn as you build. You can learn both the theory and prac-
tice of valve and transistor circuits, and servicing work while
building your own b5-valve receiver, transistor portable,
and high-grade test instruments—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.

_Member of the ABCC.

— mn G —— — — — — O Tl P W S g e ikt

Please send me the ICS prospectus—iree and without obligation. I

{state Subject or Exam) ........... S s l

AGE.....coeeel OCCUPATION ...cevvvviivirrrunnnrnssnnmnainiens e —
INTERNATIONAL CORRESPONDENCE SCHOOLS
Dept. HA28 Intertext House, Stewarts Road,

Londen, S.W.8 4U]

L=

EST. 1891
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PADGETTS RADIO STORE
OLD TOWN HALL, LIVERSEDGE,

YORKS WF15, 6PQ

TEL, HECKMONDWIKE 4285

Amplifier Unit Type A413. Complete with 524 & 6V6GT valves. 250/230 Volt
Transformer. Clean condition untested. £1-25. Carriage 75p.

Air Position Indicator. Contains Gears. Ball Races. Dimmer Unit.'Lamps.
Four numbered Counters. 24 Volt Motor etc. unit of great interest to model
makers. Good condition 75p. Carriage 50p.

[<} Positiol . 24 Volt Lamp. Prisms Mirror and Gears.
Could interest schools and mode! makers. 75p. Carriage 75p.

Latest Air Ministry Release Radio Receiver. Type R4187. 2.3 to 18 MHZ

in Three Bands. Complete with 17 miniature vaives. 26 Volt Motor. Power supply

;nsotor and manualiy tuned. Very clean, but not tested. £5. Carriage and insurance
P,

Control Unit. Type 4190. C fete with three e vaives. 13* 500 uA
Meter. Six Relays. Modei makers Motor with Gears. 24 Press Buttons. Lots of
spares. Clean condition. £1-58. Carriage and Insurance 75p.

Autostabiliser Amplifier Unit. Compiete with Carpenter Relay and Base. Many
spares. 50p. P/P 33p.

Special Offer. Alrcraft Sighting tread. Comprising flexible drive, lens prism
énlt. g’sslro. Useful for model constructors, schools, etc. Condition fair. T5p.
arr. 75p.

Reclaimed T.V, Tubes. All with 12 months guarantee.

AW43/88. £2. AWA43/80, £4-50. MWA43/69 £1, Special offer Brand New Brimar
;I'tabezﬁlgP.M. £1. Many older types in stock. Carriage and insurance on any
ube £1-10.

Breaking-up. Ferguson Model 506 T, Tested L.O.P.T. £1:45. Pos! paid. Firebali
Tuner Unit with Valves less Knobs, 75p. Post paid. $.A.E. for Price List of other
spares for this set and other types.

Valve List Ex Equlpment All Valves Tested on a Mullard Vaive Tester before
d teh. Month on all Valves Single Valves P/P 3p. Over three
Valves PIP Paid.

indicator. Contai

ARP12 Sp PCCs4 5p U191 20p
EBS1 4p PCF80 5p U251 124p
EF85 i2ip PCLs2 124p 6BW7 10p
EBF80 124p PCL83 124p U4 10p
EBF89 124p PCF82 i2ip 6F23 20p
ECC81 10p PL36 20p 20P1 20p
ECC82 12ip PL8t 1#4p 20P3 10p
CL30 o PY81 7ip 2001 10p
EF80 Tip PY33 174p 30P4 20p
EFo1 4p PYsz e 30P12 20p
EY86 20p PL82 5P 30FL1 20p
EF50  80p per dozen PL83 Tp 6/30L2 20p
PCL84 12ip 30F5 10p

POWER PARADE

All our stocks are brand new—with money back guarsntee—Catalogne free
with Orders ox 10p

vl 2 B AT 161 BD123  BOp
4128 F AD 6% } m/p Eip BD 130  46p
ol = AT 0% e BDI31  mop
U Then AT. 103 i BD142  a5p
1 36 28p AU 103 &y BFY 50 18}
AD1d Em BC 107 3 BFYSL  10p
A1 e Tz 108 o oN'3053  mOp
AN ap BE109 0 9N 3055  4Hp
ALEI40 ADp ID121 60p | 40836 ep

ON 930  25p|AC126  12p|BC 118  12p |ME 0402 18p|Rectifiers
2N 1182 2%p|AC127 12p(BC125  15p |ME 0404 14p[IN 4001  4»
2N 1306 28p|AC128  19p|BC126  22p ME 0412 19p(1N 4002  dp
2N 1613 22p|AC 141K 20p(BC148 1lp ME 0413 14p|IN 4003 &3
ON 1711 24p(AC142K 20p[BC 149  12pIME 1002 11p|INdo0d 7=
2N 2218 28p|ACY 19 22p|BC182L 9pIME 4101 10p|IN 4005 1T}
2N 2218  85p|AF 117  20p(BC183L  8p ME 4102 12p|IN 4006 1%
2N 2905 80p |BC 113 14p|BC184L 10p IME 6002 14p [W005 By
2N 2026 @p|BC 114 15p|BC212L 10p ME 6101 14p|WO1 30
N 3053 %0p |BC 115  15p| BC 218L  10pIMB 6102 15p|Wo02 aan
2 0p | P BC 214L  10p C 407 20p[IN 4148  qp
2N 4036 40p,BC 116  15p|BC 267 9n C 426 30p |OA 90 0
AC107 15p'BC117 18p|BC268  12p.C 450 15p |CA 91 T

A low priced general purpose Germ PNP Transistor

Coded Red Spot. Compatible to:+— Spee. Ic 10A Case
NKT 401-403-404-405-406-430-451-452- Vebo 80V P 30W TO-3
453. 2N 2504, eto. Veeo 50V HFE 30-170
Price 1-49 40p. 50 plus 86p
A low price low power Germ PNP Transistor.
Coded Green Spot. Compatible to:— Spee.
NKT 211-212-213-214-217-261 Vebo 32V PT  220mW
274-275-0C 44-0C 456-0C 71 Veeo V30 hFE 40-110
le 1200m4 Case TO-1

Price 1-9 15p. 10 plus 12p.

400m'W Zener Diode +59% range 3-3V to 30V 10p each.

C. HADLEY

Add 5p post and package on all orders. Bulk enguiries welcome.

24 WOODHILL,
HARLOW, ESSEX.




TAKE 20

JULIAN ANDERSON

A series of simple transistor projects,
each using less than twenty components
and costing less than one pound to build.

that has yet appeared in this series but it is
one that should be popular with those who
have interest in amateur theatricals. Even if never
intended for a serious use, it is an interesting
circuit that has plenty of room for experimenting.
We are inside our £1 budget but if the switches
are included we are actually using 23 components
but it would be a pity to exclude this circuit from
this series for that reason.

The Circuit

The circuit of the gunshot simulator is shown in
Fig. 1. It needs to be fed to an amplifier but the
output is high and will drive pretty well any
transistor or valved amplifier.

There are three distinct parts to the circuit: the noise
generator, the amplifier and

THIS month’s circuit is possibly the most complex

No. 35
GUNSHOT SIMULATOR

0C44/0C45 types were also generally god for this.
Normal diodes can be used (we are after all using
the transistor as a diode) but it was found by experi-
ment that these did not generally give a great
enough output. .

The output from the noise generator is coupled
via C1 to the base of the straightforward amplifier
Tr2 which is coupled in the common emitter mode.
C2 is an optional capacitor which can be switched
between the collector and base of Tr2. This has the
effect of cutting off the higher frequencies of the
noise making the gunshot appear as though it was
made some distance away.

The output of this amplifier is applied to a further
stage of amplification, Tr3, but here the positive
supply voltage is fed from the emitter of Tr4, the
shaping circuit. The output is taken from the
collector of Tr3 via the d.c. blocking capacitor C4
to the external amplifier. It will be seen that there
is absolutely no output from Tr3 unless Tr4 is in a
conducting state thus causing the voltage at the
emitter of Tr4 to rise.

The circuit is triggered by making SW2. a push-

SW1

-

the pulsing circuit. To under-
stand these circuits it is
necessary to examine what R1 c2
comprises the crack of a gun L2 rl
firing as far as waveshape is SW3

concerned. Basically it is white
neise—that is noise of random see
amplitude and frequency. This
is the ssshh heard from a 1
transistor amplifier when

turned fully up with no input

applied. But this of course, by R2
itself, bears little relationship
to the sound of a gun and it is

r2
47k 2N2926

[—__L|C7 TPP3

wma50uF! oV
PR

27k —

necessary to control the length

of time that this noise appears and also the
amplitude during this period. In fact the wave-
shape envelope appears something like a sawtooth.
When the sound starts it should be instantly high
and drop off more slowly. If you impersonate a gun
firing with your mouth you will see what is meant
by this. It is not of course necessary to understand
this explanation (waveforms and envelopes are not
widely understood) but it will help in experimenting
with the circuit to obtain your own interpretation
of what a gunshot sounds like.

It is necessary to provide a source of white noise
and here a little experimenting is needed by the
constructor. Trl is a germanium transistor with R1
and R2 applying a voltage across it. This will be
conducting a small current limited by Rl and R2.
Now all semiconductor devices create noise and it is
only necessary to select a particular one which is
particularly noisy. The author has a very large
number of transistors and so was able to have a
quick run through to see what proportion would
work in this circuit. All devices created some noise
but by far the best (or worst for normal operation)
were surplus germanium types, though the OC71/

T —
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Fig. 1: The cifcuit of the Gunshot Simulator.
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Fig. 1: Suggested component layout on Veroboard.

Break strip underneath
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to-make switch. C6 rapidly charges through R8 and

while it is charging Tr4 has its base voltage raised .

almost to the positive potential and is fully switched
on. However as C6 becomes fully charged, the volt-
age at the base of Tr4 falls until the transistor is
no longer conducting.

When Tr4 is conducting, the potential across R7
approaches that of the supply voltage and this
enables Tr3 to operate. C5 holds this voltage for a
short period. R9 is included so that as soon as SW2
is opened again it discharges C6 and so resets the
circuit for a further “firing”; with the values used
here it is possible to make SW2 rapidly and the
effect is still realistic.

It will be seen that there is considerable room for
experimenting. The circuit will work with almost
any values for R7, R8 R9, C5 and C6 but this will
affect the rise time and the decay time and possibly

% components list

the potential level across R7. The values shown were
considered by the author to be those which most
closely simulated a gun firing, but this is largely a
matter of personal choice.

Changes to the amplifier section should not be
necessary and will not affect the sound to any extent
but CI, C2 and C3 can be experimented with, Cl
and C3 favour the higher “noise” frequencies at the
expense of the lower ones.

The output of the circuit is something over 1V
and it has been found that it helps to overload the
amplifier slightly with the output from - this unit.
The current is small and a PP3 battery is quite
sufficient to power the circuit.

The whole unit can be built into a small plastic
box with the push button switches on top. The
price shown in the components list is for the Castelco
types of plastic switches. A Veroboard layout is
shown in Fig. 2 though of course layout is far from
critical. |
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DIGITAL CLOCK-—continued from page 1091

The 50Hz input signal is fed into the countdewn
board input and divided by 10 by IC1. The divide-by-
two output of IC1 is used for the fast (hours) setting
when it is linked to the display module input.

IC2 is connected to divide-by-five and its output
(one puise per second) is fed both to IC3 and the
seconds display circuit. The seconds circuit consists
of an isolating diode together with a driver transistor
and a current limiting resistor.

IC3 is conencted to divide-by-10 and its output
divided by six by IC4. The method of connecting a
7490 to divide by numbers other than 10 and five is
described below. =

Using the gated zero reset lines it is possible to
inhibit count inputs and return all outputs to logical
zero after any required count. At a count of six the
b.cd. outputs ABCD willbe at011 ¢ respectively.
Therefore the B and C outputs are directly connected
to the two zero reset inputs to automatically re-cycle
the counter after a count of six. The C output of
IC4 is fed to the A input of IC5. This counter is con-
nected to divide-by-10 (as IC’s 1 and 3), its b.c.d.
output being decoded by IC12 which drives the
minutes display tube. The D output of IC5 gives a
pulse every 10 minutes which is applied to the input
of IC6. IC6 is connected to divide-by-six, its b.c.d.
output being decoded by ICI1 to give the tens
minutes display. The C output of IC6 is fed to the
input of IC7 to give an equivalent of one pulse per
hour. The connections of IC7 and IC8 are combined
to give a two stage counter which automatically re-
cycles ever 24 hours. If the outputs of the two
counters at a count of 24 are examined, we find:

UNITS TENS
A B, C, D, A, B, C, D,
001 0 01 00

Therefore the two sets of reset terminals are com-
moned and connected individually to C; and B, to
reset both counters to zero when a count of 24 is
reached. Both 9 resets are taken to chassis, and the
D output of 1C7 is connected to input A of IC8. The
b.c.d. outputs of the two i.c. are decoded by IC10
and IC9 which display units hours and tens of hours.

CONSTRUCTIONAL DETAILS NEXT MONTH

MANWELL

..—-.. by G8DSH

— ===

N 1=
\u @%@:
%—

A ) o

Y

“You've given him a lot more than TVI to worry

about this time.”



TRANSISTORS, ZENER DIODES etc
Fully gula:ranl:e'(:dd A LSO G o i . ALL valves
Individua y packe OFFER 0014 179 §N25 80p §F},?5" ggp ﬁ}gs :gp S’,{Sg{% gg, guaranteed
097 tube 0043 12p|IN43 1 F. 6 p |CRS3/20 88p
v A I- v E S £2.50|0C70 us IN70 3: 3§123 . gg ﬁsm ggp CRE3/30 48p 2}2 o 3‘5’; }iggﬁ ggn gggz ggn'
0A5 0C71  12p|1N6-77 1gp|3N139 21-75p ABY28 D | CR825/025 P D
miom 41780 EcH200 eepjoaz 30|04 35510 Sop Irveiactey | 3N140  970| ABYET 48 56p | 836 20p|19AQ5  40p 6064  45p
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Until you've tried the service provided by Home
Radio (Components) Limited you've no idea how
simple it can be tracking down and obtaining
components. it becomes a pleasure instead of a
bind ! But first you need the Home Radio Cata-
logue, listing over 8,000 components, over 1,500
of them illustrated. At 70 pence, including p. & p.,
it's a gift—especially as every copy contains 10
vouchers each worth 5 pence.

Send coupon today.

The price of 70p applies only to catalogues purchased by
customers in the UK and to BFPO addresses.
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THE ANTENNA SYSTEM WHICH ACHIEVED A WORLD RECORD!
FOR THE QOPERATOR: Size: 6” x 21” x 43" Finish: Gold stove enamel with

mISFY Weight: 2lb fascia off-white on maroon.

THE MOST VERSATILE &
EXACTING REQUIREMENTS!
FOR THE XYL:

A DELIGHT TO THE EYE!!

% AND
SPECIAL BARGAIN OFFERS!

YOU HAVE EARTHING PROBLEMS?—
DO PLEASE CONTACT US!

Protected by World Patents
and Trade Marks

7/ 6” (2-28m) in length. Wt. 14lb. Tunes 500kHz through 32mHz. Gold stove enamelled, black & red finish. Fully insulated & weather proofed
for INDOOR & OUTDOOR use.—THE WORLD RECORD WINNING JOYSTICK VFA--1972 model Exceptionally strong, rigid,
tough & assembled in seconds by screwing 3 sections together. OUTPERFORMS many beam antennae in practice BECAUSE of low
reflected power factor & absence of harmonics. OUTSTANDING signal/noise ratio on reception. HIGH selectivity & sensitivity on ALL
FREQUENCIES. £12-99 (plus 40p).

ALSO ILLUSTRATED: The JOYMATCH 111 ATU in matching colour scheme for RECEIVING ONLY—tunes the JOYSTICK VFA
and most other antennae 500kHz through 32 mHz. £12:99 (plus 40p)

NEw—Matching ATU for TRANSMITTING AMATEURS—the JOYMATCH LO-z500 for use with the JOYSTICK VFA or
low impedance terminated antennae. Conservatively rated at 500 w, (P.E.P. in PA stage), 100w on 160m band (for higher overseas TOP BAND
ratings). Metered for accurate tuning. Matching stove enamel as JOYMATCH 111. £17-99 (plus 45p).

%  GENUINE BARGAINS—MAIL ORDER ONLY--TO CLEAR OLD STOCK MATERIALS!

Superb ATU in kit form (step by step assembly & operating instructions) £4-50; or £5-50 assembled. Tunes RECEIVER (communica-
tions or domestic) most of MW & all SW incl. all amateur & SW BC bands. ON TRANSMIT handles 300w (PEP PA input) 160 thru
10m—with JOYSTICK VFA or low impedance antennae. (For receiving only works with almost any aerial).

2. LO-z (Transmit/receive) JOYMATCH ATU (6 amateur bands) £9:50 (plus 40p).

3. New JOYSTICK VFA earlier model in white stove enamel, £8:00 (plus 40p).

4. New JOYSTICK VFA quick snap assembly, INDOOR use ONLY. £7-00 (plus 40p). n UE'
Q(I{;n\;rggui‘tjiﬁglii(eruiu‘?’aittgrgft. feeder for indoor use (longer lengths available) & BROROGTAIRG HENT ENGLEND
Send only 45p extra when two items ordered together. Hmn”l[
Details 3p stamp (not S.A.E.) Phone: (Thanet) 0843 62535

Al prices in pounds and new pence
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Express Postage & Insurance 5p one valve plus Ip ; .
each additional valve. ORDERS over £5 Post free. 6,000 types in stock send for lists, 5p.

““Renowned for SGI'VI'GG”
BLACKWOOD HALL, WELLFIELD RD., STREATHAM, SW16 2BS
[ | | B Tel. 01.769-0199/1649. Open to callers Mon-Sat 9 a.m.—5 p.m. Closed Saturday 1.00—2.30 p.m.
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Number 28

L.A.J.IRELAND

RCA CAB3088E Receiver Module

is bound to arouse considerable interest in the

average radio enthusiast. So far, a number
of such i.c’s have been reviewed in the present
series but none so sophisticated as the RCA type
CA3088E which has recently been released on the
market. This i.c. reflects the advances currently
being made in i.c. design and the inroads such
devices are making in the consumer market. Many
manufacturers are adopting i.c’s as standard com-
ponents in their designs and no doubt this trend is
bound to continue.

The CA3088E incorporates all the necessary active
components for a typical a.m. front end and in
addition includes a number of facilities found
normally only in expensive radio sets, such as a
buffer stage to drive a tuning meter, zener con-
trolled voltage regulation allowing the device to
operate from 6 to 18 volts, and i.f. and r.f./a.g.c.
stages. A detector and audio preamp is also featured
on trhe same monolithic chip and although it is now

S NY i.c. specifically designed for a.m. receivers

technically feasible to include the complete audio
power stage as is evidenced by the TBA 631 this
feature was omitted in the present design.

The complete circuit diagram of the CA3088E is
shown in Fig. 1. It features four independent tran-
sistor amplifiers each with its own zener regulated
biasing control and as each component is fabricated
on the same silicon chip, it results in good overall
stability and temperature tracking. Transistor Q1
acts as a typical low noise converter stage and as
the emitter is already connected through R2 to earth
it is suitable for operation with only a 5 pin
oscillator coil. The i.f. produced is applied through a
standard i.f.t. to Q5, the first i.f. amplifier. Accurate
biasing voltages for both of these stages is obtained
from the transistor array Q2, Q3 and Q4 whose
current is controlled by the D1-D4 diode network.

The second i.f. amplifier stage consisting of Q7,
Q9 and Q10, has its output directly coupled to Q12
acting as a type of ‘anode bend’ detector with the
emitter voltage on Q10 ensuring the Q12 is biased

1st IF amp
Con\//erter e,
o/p il op
Converter O / 2nd IFamp Mag
ilp by-pass
Y
Converter
i/p

Detector

2nd IF
feedback

‘@ Fig. 1: Complete diagram of the
V+ CA3088E integrated circuit. Such
circuits are not usually very inform-

200 ative but this is an exception.

gzoo

Substrate

for optional AGC
RF stage filter

(
s |

. Audio ifp
AGC ’/pé & @tumng from dotector

meter filter

117



W—25
:N
)

T - Th

}

To detector
filter and audio
(optional tone
controi may be
shunted from

terminai 9
to ground)
To RF stage
or aerial 3 Fig. 2: Typical a.m. broadcast band
receiver using the CA3088E with
CA3088E suggested values for the discrete
components.
— mfttpelft —@To tuning meter L2
'E From
I detector filter
Audio f
— = Audio output
AGC to prerame —®
RF amp

T

% Substrate

off almost completely. The detected audio output
developed across R20 and R21 is used to drive the
audio preamp Q13 and Q14 in addition to the tuning
meter amplifier stage Q11.

A typical functional circuit utilising the CA3J0838E
in an a.m. broadcast receiver is shown in Fig. 2. A
tone control circuit may be inseried between
terminal 9 of the i.c. and the input to the preamp
stage at pin 14. A block diagram is used to indicate
the various stages and as the pin numberings are

1DAGC ﬁlterv+ =ov

given their transistor equivalent circuits may be
easily ascertained by referring to Fig. 1. If an
external r.f. amplifier is needed to increase sensi-
tivity, a delayed a.g.c. output voltage is provided at
pin 13 to control the gate biasing of a f.et. Fig. 3
shows the interconnections and component values
needed for such a design. The CA3088E (£1-08) and
40841 (32p) are available from: Roberts Electronics

Ltd., 17 Hermitage Road, Hitchin, Herts. ]
200 0_'.05
__Osc_tuning 0.054- AW ! ﬁl I
- 3100 T
s o
V415V (/ s ‘
W *r—€
1| 1000
seoé %ﬁok iy —_.__@)
< [--t
e T
= 330k T 0-05
i } RF stage

| tuning

L
- ]_5'01 CA3088E
73\ Meter Audio o
ual
-L :12 RF AGC - driver pre-amp (15) I::-Eio
0.1T T1 —_ 5600 GBOUtDUt
'é_ (5 1 10 1500
50 X
L

Fig. 3: Another a.m. receiver circuit built around the CA3088E. This time an r.f.- amplifier stage has been added, a 40841 f.e.t.
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GOING BACK...

{

[

a0 3°

ED

g0 PO

UR fame is spreading! One of our regular
O correspondents, Keith Lancaster of Horn-

church, Essex, has forwarded to us details of
the German receiver shown in the accompanying
photograph, the owner being Mr. C. Petsikopoulos
of Athens, Greece.

The set was retrieved from a pile of scrap
electronic equipment that was being thrown away by
the local Post Office! After a little renovation the
set is now in good working order and apparently
performs quite well on the medium wave band. The
circuit is simplicity itself comprising a regenerative
detector followed by two stages of audio amplifica-
tion, the valves used being Telefunken Type REII.

This 3-valve German radio receiver was rescued from destruction
by a Greek reader of ‘Going Back'.

The maker of this “little wonder” was the UNDA

company of Munich and the date of manufacture
was 1924.

It is to be hoped that Mr. P will make other finds
since vintage equipment of other countries is likely
to be of a design quite different from that which
we are accustomed to see in this country.

Pen Friends Wanted

Mr. Lancaster also seeks pen friends for another
of his “Going Back” friends, this time in Australia.

COLIN RICHES
ARTHUR DOW

Mr. F. Stewart of 673 Great Western Highway,
Falconbridge, N.S.W. 2776, has a larger-than-average
collection of some 35 receivers and over 900 valves
from the early days of wireless and he would be
glad to correspond with one or two readers of “Going
Back” with a view to exchanging vintage valves.

Craftsmanship

As we rapidly enter the “throw-away-rather-than
repair’ era it becomes increasingly interesting to
come across old fashioned solidly constructed equip-
ment and to admire the workmanship that went into
its making: A typical example is shown here, a
wavemeter Type A by the Marconi Wireless Tele-
.graph Co. made in 1928 and covering 125 to 500
metres in two ranges.

The usual buzzer was connected to the tuned
circuit in the “transmit” mode while a crystal
detector was switched in on ‘“receive”. However it
was the construction that most intrigued us since
every part is hand made, the panel and all insulating
material being cut or turned from solid “Keramot”,
a red version of the better known black ebonite. This
material could be buffed and polished to produce a
beautiful lustrous finish, especially on panels which
were then engraved and filled white. No sticky
transfers that rub off in no time at all!

The fixed condenser (we refuse to say capacitor!)

N

4 o

A copy of the origl’nal circuit of the set shown on the left.
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is made from copper and mica sheets clamped
between two heavy brass plates. Internally the brass
brackets and terminals and other metalwork are
varnished and still look like new. Even the circuit
diagram inside the lid is engraved on a polished brass
plate. The outside of the case is covered with canvas
which is now black with the dirt and grime of many
years service.

The stout cabinet has done a good job in protecting the works of this
1928 wavemeter. The excellent craftsmanship and solid construction
is illustrated below.

1120

The wavemeter was sent to us by Mr. A. Linden of
St. Helens, Lancs to whom we are greatly indebted.
He found it in a job lot of ex-WD equipment bought
just after the last war, which was a sad come-down
for such an elegant instrument!

We recall that the Army’s No. 1 set in use in 1939
was built with similar materials, in the same way, by
hand! Its successor the No. 11 set was poles apart,
using mass produced parts and mass production
methods of assembly.

PRS

Readers may remember that Mr. Lancaster was all
agog with enthusiasm at one time over the possibili-
ties of forming a Vintage Radio Society and he under-
took to organise the anticipated shoals of readers
anxious to get on the bandwagon.

In spite of our efforts in this column the apathy
towards the venture was appalling, a mere handful
of people expressing interest, among which were
several whose motives were obviously to make a bit
on the buying and selling of vintage equipment. Mr.,
Lancaster has now washed his hands of the whole

idea, a woeful and disappointed man. Many thanks
indeed Keith, at least vou tried!

TELEVISION

APRIL ISSUE
COLOUR RECEIVER

Starting this month, full constructional details of
a modern single-standard full PAL specification
colour receiver. Arrangements have been made
to ensure easy supply of all the components
required.

® Strong, simply made cabinet.
® Printed circuit board construction.

® Front puli-out draw containing all con-
vergence controls for easy adjustment.

® Optional built-in crosshatch generator.

® A conventional, surplus or varactor tuner
may be used.

® Automatic frequency control.

® Latest 22 in. Mazda flat-face square-corner
tube.

® Delay-line PAL decoder.

® Fully integrated sound channel (using two
i.c.'s).

Make sure you don't miss this important project!

ON SALE MARCH 22




High fidelity Monolithic Integrated

Two years ago Sinclair Radionics an-
nounced the World's first monolithic
integrated circuit Hi-Fi amplifier, the
1C.10. Now we are delighted to be able to
introduce its successor, the Super 1C.12.
This 22 transistor unit has all the virtues of
the original 1C.10 plus the following
advantages:

. Higher power.

. Fewer external components.

. Lower quiescent consumption.

. Compatible with Project 60 modules.

[ I N

. Specially designed built-in heat sink.
No other heat sink needed.

. Full outputinto 3, 4, 5 or 8 ohms.

~N o

. Works on any voltage from 6 to 28 volts
without adjustment.

8. NEW 22 transistor circuit.

Output power 6 watts RMS continuous
(12 watts peak).

Frequency Response 5 Hz to 100KHz -
1dB.

Total Harmonic Distortion Less than’

1%. (Typical 0.1%) at all output powers
and all frequencies in the audio band.

Load Impedance 3 to 15 ohms.

Input Impedance 250 Kohms nominal.

Power Gain 90dB (1.000,000.000 times)
after feedback.

Supply Voltage 6 to 28 volts (Sinclair
PZ-5 or PZ-6 power supplies ideal).

Quiescent current 8mA at 28 volts; low
enough to make the 1C.12 ideal also for
battery operation. :

Size 22 x 45 x 28 mm including pins and
heat sink.

Circuit  Amplifier

With the addition of only a very few external
resistors and capacitors the Super 1C.12
makes a complete high fidelity audio
amplifier suitable for usewith pick-up, F.M.
tuner etc. Alternatively, for more elaborate
systems, modules in the Project-60 range
such as the Stereo 60 and A.F.U. may be
added.
FREE 44 page instruction
manual now included with
all units. Avdilable free on
request to present iC.12
users. Gives full circuit and
wiring diagrams for many applications
including car-radios. oscillators, etc.
-y | Price, inc. FREE printed
3 circuit board for mounting
and manual.

—_ £2.98 Post free

SINCLAIR GENERAL GUARANTEE
Should you not be completely satisfied with your
purchase when you receive it from us. return the
goods without defay and your money will be
refunded in full, including cost of return postage, at
once and without question. Full service facilities are
available to all Sinclair customers.

Sinclair Radionics Ltd, London Rd, St. Ives
Huntingdonshire PE17 4HJ
Telephone St. lves (048 06) 4311

Sinci=sir-
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Sinclair Projec

£25.55

Sinclair Radionics Ltd, London Road, St. ives,
Huntingdonshire PE17 4HJ. Tel : St. lves 64311

sirnci=ir-
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Project 60 offers more advantage to the constructor and user of high fidelity equipment than
any other system in the world.

Performance characteristics are so good they hold their own with any other available system
irrespective of price orsize.

Project 60 modules are more versatile — using them you can have anything from a simple
record player or car radio amplifier to a sophisticated and powerful stereo tuner-amplifier.
Either power amplifier can be used in a wide variety of applications as well as high fidelity.
The Stereo 60 pre-amplifier control unit may also be used with any other power amplifier
system as can the AFU filter unit. The stereo FM tuner operates on the unique phase lock
loop principle to provide the best ever standards of audio quality. Project 60 modules are
very easily connected together by following the 48 page manual supplied free with Project 60
equipment. The modules are great space savers too and are sold individually boxed in
distinctive white and black cartons. With all these wonderful advantages, there remains the
most attractive of all - price. When you choose Project 60 you know you are'going to get the
best high fidelity in the world, yet thanks to Sinclair's vast manufacturing resources (the -
largest in Europe). prices are fantastically low and everything you buy is covered by the
famous Sinclair guarantee of reliability and satisfaction,

Typical Project 60 applichtlons

System The Units to use together with Units cost
Simple battery 2.30 Crystal P.U., 12V battery £4.48
record player volume control, etc.

Mains powered record Z2.30,P2.5 Crystal or ceramic P.U. £9.45
player volume controt etc.

12 W. RMS continuous 2xZ.30s, Stereo 60, Crystal. ceramic or mag. £23.90
sine wave stereo amp, for PZ.5 P.U., F.M. Tuner, etc.

average needs

25 W. RMS continuous 2x Z.30s, Stereo 60, High quality ceramic or £26.90
sine wave stereo amp. PZ.6 magnetic P.U., F.M.

using low efficiency (high Tuner, Tape Deck, etc.

performance) speakers

80W. (3ohms) RMS 2 x2.50s, Stereo 60 As above £34.88
continuous sine wave de PZ.8, mains

luxe stereo amplifier. (6OW.  transformer
RMS into 8 ohms)

Indoor P.A. Z.50, PZ.8, mains Mic., guitar, speakers, £19.43
transformer etc., controls

F.M. Stereo Tuner (£25) & A.F.U. Filter Unit (£5.98) may be added as required.




PrOjeCt 60 ste reo F . M a Tu ner Built and tested. Post free. £25

The phase lock loop principle was used for receiving signals from space craft because of its vastly
improved signal to noise ratio. Now, Sinclair have applied the principle to an F.M. tuner with fan-
tastically good resuits. Other original features include varicap diode tuning, printed circuit coils, an
I.C. in the specially designed stereo decoder and squelch circuit for silent tuning between stations.
In terms of a high fidelity this tuner has a lower level of distortion than any other tuner we know.
Stereo broadcasts are received automatically as the tuning control is rotated, a panel indicator
lighting up as the stereo signal is tuned in. This tuner can also be used to advantage with most other
high fidelity systems.

SPECIFICATIONS—Number of transi 8: 16 plus 20 in I.C. Tuning range: 87.5 to 108 MHz. Capture
ratio: 1.5dB. Sensitivity: 74V for lock-in over full deviation. Squelch level: 20.V. Signal to noise ratio:
>65dB. Audio frequency response: 10 Hz - 15 KHz (--1dB). Total harmonic distortion: 0.15% for 30%
modulation. Stereo daecoder operating level: 24V. Cross taik: 40dB. Output voitage: 2 x 150mV R.M.S.
Operating voltage: 25-30 VDC.

Indicators: Stereo on ; tuning. Size: 93 x40 x 207mm.

Stereo 60 Pre-amp/control unit uit, tested andguaranteed,  £.9.98

e

Designed for Project 60 range but suitable for use with any high quality power amplifier. Again
silicon epitaxial planar transistors are used throughout, achieving a really high signal-to-noise ratio
and excellent tracking between channels. Input selection is by means of push buttons and accurate
equalisation is provided for all the usual inputs.

SPECIFICATIONS—Input sensitivities: Radio — up to 3mV, Mag. p.u. 3mV: comect to R.LA.A curve
+1dB :20 to 25.000 Hz. Ceramic p.u. — up to 3mV : Aux — up to 3mV. Output: 250mV. Signal to noise ratio:
better than 70dB. Channel matching: within 1dB, Tone controis: TREBLE + 12t0

—12dB at10 KHz: BASS + 12 to —12dB at 100Hz. Front panaet: brushed aluminium

with black knobs and controls. Size: 66 x 40 x 207 mm.

A.F.U. High & LOW PaSS Filter Unit Built tested and guaranteed. £5-98

For use between Stereo 60 unit and two Z.30s or Z.50s, and is easily mounted. Itis unique in that the
cut-off frequencies are continuously variable, and as attenuation in the rejected band is rapid
(12dB/octave), there is less loss of the wanted signal than has previously been possible. Amplitude
and phase distortion are negligible. The A.F.U. is suitable for use with any other amplifier system.
Two filter stages — rumble (high pass) and scratch (low pass). Supply voltage — 15 to 35V. Current —
3mA. H.F. cut-off (—3dB) variable from 28KHz to 5KHz. L.F. cut-off (—3dB) variable from 26Hz to
100Hz. Distortion at 1TKHz (35V. supply) 0.02% at rated output. Size: 66 x 40 x 30 mm.

Z . 3 O & Z . 5 0 powe I’ a m pl ifi e rS Built, tested and guaranteed with circuits and instructions manual, 2.30 £448 2_50 £5 .48

The Z.30 and Z.50 are of advanced design using  use Z.30 or Z.60 amplifiers in your Project 60
silicon epitaxial planar transistors to achieve un- system will depend on personal preference, but
surpassed standards of performance. Total har-  they are the same size and may be used with
monic distortion is an incredibly low 0.02% at other units in the Project 60 range equally well.
15w (8q) and all lower outputs. Whether you

SPECIFICATIONS (2.50 units are interchangeable with 2.30s in all applications),

Power Outputs Distortion:0.02%into 8 ohms.

Z.,30 15 watts R.M.S. into 8 ohms using 35 voits: Signal to noise ratio: better than 70dB unweighted.

20 watts R.M.S. into 3 ohms using 30 voits. Input sensitivity: 250mV into 100 Kohms (for 15w
2.50 40 watts R.M.S. into 3 ohms using 40 voits:  into 8Q)

30 watts R.M.S. into 8 chms using 50 volts. For speakers from 3to 15 ohms impedance.
Frequency response: 30 to 300,000Hz+1dB. Size:14x80x57 mm,

Designed special for use with the Project 60 system PZ.530 voits unstabilised £4.98
of your choice. Use PZ.5 for normal Z.30 assemblies :i:zg ngjé‘:ag{;'_segf7-98
in H i . e Stabilise
and PZ.6 where a stabilised supply is essential. (less mains transformer) £7.98
P2.8 mains transformer £5.98

Guarantee

If within 3 months of purchasing Project 60 modules directly
from us, you are dissatisfied with them, we will refund your
money at once. Each module is guaranteed to work perfectly
and should any defect arise in normal use we will service it at
once and without any cost to you whatsoever provided that
it is returned to us within 2 years of the purchase date, There
will be a small charge for service thereafter. No charge for
postage by surface mail. Air-masif charged at cost.

=irci=ir-

To: SINCLAIR RADIONICS LTD LONDON ROAD ST. IVES HUNTINGDONSHIRE PE17 4HJ

Please send Name
—_

Address

| enclose cash/cheque/money order.
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COMMUNICATIONS Rx. R1155 1
These are a 5 band Rx covering 75 to 500Kc, 600 to 1500Kc
3 to 7-5 Mc/s and 7-5 to 18 Mc/s, these have R.F. and 2 LF. .
stages, B.F.0. A.V.C. or Manual control, fitted N type drive. W ff h " -
These require an external P.U. to give 250v at 60 Ma and 6-3v ‘We otier a compre ensive range of reed S‘\'NﬂCh
at 4a, these have o/p for h/phones. Supplied tested with circ. devices. These are not "'seconds” or *'job lots”, but
Price £17 plus £1 carr. i fgj;\g:\t: ;1:£l$fzg;t;rers stock lines. Send S.A.E, for
METER UNITS
These are a 270° meter with a F.S.D. of 1 Ma, scale marked INTR
0, 2, 4, 6 & 8 x Deg Cent. White letters on black, size 2” OSD N R?QPRHS;?:%I, OFFERS .. .. 25peach
34" long high grade Aircraft meter. Supplied new boxed. ?i"??rehkge“ Sw;tcheshtype A 4A 200V .. 20p each
Price £1-25 plus 15p post eed Push Button Switches | contact 0o .. B85p each
REED COILS
3,6,9, 12, 24V Miniature .. a0 .. .. 2p
MISC. ITEMS s-‘»g:gard e e gz:
RADIAC SURVEY METERS—Portable unit as 3 ranges . ao 0o oo
3, 30 & 300 Rongt per hour witl] carrying case and inst. REEDL SWIT{CHES
battery operated gen on batteries, supplied new cond. arge range of many sizes, types and manufactures
£3-00. VALVES 6SN75 for 50p. OB2 stab new, 2 for 50p. Popular types: E Small normally open .. 10 for 50p
85A2 stab new, 2 for 50p. UNISELECTORS Coil 600 ohm SLIIL ORI CEEn oo £
contacts 1p 11w 3b small type 80p. TRANS Pria 230y REED RELAYS anda B2 CXEF oo ac P eac
Secs 6-3v 1-7a & 6:3v ‘3a both ct smai! C core 50p., also . 5
63 x 3 times at 8, 2 & 1a 80p. AIRCRAFT UNIT contains Many versions available, Pvpf\l;r types:
4 type V60/20p power transis, 2 24v relays, 3 toroid trans, .. b 95 75 12y
height det unit with magnetic pick-off all in useful case, ?,,',T(?t;/rse lllt::‘,""t:::“"y open e o o "5::
size 8 x 8 x 4” £1-80. MORSE KEYS fully enclosed key 2/EE 2 contacts. . i - . 4dp
on base 2 x 5” adjustable with Send/Rx swt cord & plug. 2/EEE 3 contacts .. .. .. '52p
American surplus £1-10. SPEAKER UNITS P.A. type STD 3/8 change over.. .. .. .. .. 87p
by Truvox in stoping front case size 9 x 9 x 8” 8 ohm spk REED PUSH BUTTON SWITCHES
with 600 ohm line trans. New boxed £2-75. BATTERIES Momentary Action o
lead acid type 6v 40 A/Hr in metal case with carrying | contact .. .. .. .. .. £100
handle and lid. New boxed with inst. £2:75. CONTROL 2 contacts - . . .. £1.25
BOX contains small 500 Ua Tn;sest%e_r 14” dia scale 0 to 5 mgm:::g 5 comeact .. .. - ggg
plus swts pots etc. £1:25. SKS small coloured . . - k
12 for 25p. SCOPE TROLLIES by Cossor £525. REELS of ENAMELLED COPPER WIRE
O/P & T.U contain 2 x LA2503 Vinkors, 4x transis 4x 20 5.w.gs t0 47 5.W.8. )
Min relays etc. New 85p. FILTER UNIT contains 10 type 250 zﬂ'gl zr_\d 50°dzram5- ; SandI for prices
LA.2 pof cores, 10x 1% conds & 10 wire ended neons £1-15. acking and postage 7p on all orders.
METER UNITS radio altimeters F.S.D. 65 Ma size 3% sq. C.B.M. ELECTRONIC COMPONENTS LTD.
270° 95p. WAVEFORM GEN contains 24 B7g valves 26 Avon Trading Estate, A e Road, London, W.14

24y blower etc. all on chassis with cover £2:00. RECT.
7 multi-purpose unit 200/250 50c/s I/P 12v DC O/P 1a or

12v DC I/P & mains out at approx. 40 watts in wooden box ]
with circuit, note complete but soiled condition £1-25.

DYNAMOTOR UNITS two types both 12v D.C. I/P fully RSGB BO

enclosed. American surplus type A O/P 220v D.C. at G 0 K S F 0 R - Y OU
100 Ma £1-25, type B O/P 440v DC at 200 Ma £1-75, both

new spares for T.C.S. Tx/Rx. DIODES 800 P.LV. at 1a New P i H

new 12 for £1:00. TRANSISTORS type OC42 P.N.P. ublication

swt type long leads on boards 12 for 50p. RELAYS 12v

180 ohm 4p c/o contacts m.b.b. 50p. AMP Unit small RAE REVISION NOTES

amp 115v 50 c/s I/P vaIv?s 6X4, 12AXZ. 6AKS 500 o?m By G. L. Benbow, MSc, CEng, MIEE, G3HB

o/p with circ & mods fully enclosed. American surplus Aninvaluable collaeflon of notes farsypplement the

£180. AIRCRAFT Rx xtal controlled 2:8 to 18 Mc/s in

3 bands 24v 1/P 3 ohm spk O/P £7-60. U.H.F. Rx covers ‘RAE Manual for all those intending to sit the

330 to 335 Mc/s 24v I/P requi{es ext. L.O part of landing Radio Amateurs’ Examination.

aid £3:00. FILTER UNIT contains 20 type LA.2 pot cores 2 nages. P
4 20 1% conds, al in screened box £145. CONTROL G page 3y gost paid
BOX contains 4x tog swtis, yax swt pots etc. 55p. N-

TROL UNIT contain”s valves 6BA6, 12AU7, GASGflarge ’ VHF-UHF MAN UAL

pot cores size 14 x 27, luf 1% cond, 2x relays 2 x 8uf 350v B . R. Jess

PTFE v/h & screens. New boxed 95p. CABLE et longth, y € op, CEng, MIERE, G6JP

of 5 core cable, 3 for 50p. RADIO MA American, ond edition. onsi :

73 mag new back issues 8 for £115. CONTROL UNIT a Conslderalily entarged andjeylsad.
with 2x 120v 5a P.N.P. transis, 2x 50 ohm relays, 3x 6-8v Transmitters, receivers and test-equipment for use at
1w zeners etc. £1:00. PLUG & SK Plessey type 6 vhf and uhf are all fully covered on a practical basis
way with cable clamp ex new equip 30p per pair. in this new edition. £1-80 post paid
H.F. DRIVE Unit with 5763 & 4xEF91 € trimmers, 8

coils, Yax swt etc £1.30. INVERTORS 28v to 115v 400

¢/s 180 Va new by Cossor £12:50. E.H.T. COND 1x. 5uf RADIO COMMUNICAT|°N

2 kv wk size 4 x 2 x 2” inc term 50p. TAG STRIPS solder HANDBOOK

type 24 way. New boxed 10 for 25p. CIRCUIT DIA-

GRAMS Rxs 11558 & N.1475, 1392 all 30p. SCOPES 832 pages of everything in the science of radio com-

CD518 (CT316), 13A, 1035Mki1/2/3, 1049 Mk 3 all 50p. munication. The Handbook’s U.K. origin ensures
CD513.2 £1-50. CT38 50p. W.M. Class D No. 2 30p. SIG easy availability of components. Complete coverage
GEN TF801a 75p. of the technical and constructional fields. A superb
hard-bound volume. £3-50 post paid

All above prices idclude post or carr. All goods ex equipment These are three of a complete range of technical

unless otherwise stated. S.A.E. with enquiry. . .
publications, log books and maps, all obtainable from :

RADIO SOGCIETY of GREAT
A H. SUPPLIES ||| "0 B0 o, oo

57 MAIN ROAD, SHEFFIELD S9 5HL
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USED EXTENSIVELY BY INDUSTRY, GOVERNMENT DEPARTMENTS.
EDUCATIONAL AUTHORITIES, ETC.
@ LOW COST @ QUICK DELIVERY @ OVER 200 RANGES IN STOCK
@ OTHER RANGES TO ORDER

__CLEAR PLASTIC
METERS

- ‘TYPE SW.100
100 x 80 mm.

20V.D.C. ..4£3-10
50V. D.C.

BOpA ..
50-0-50pA
100

IOO{J(')%IDD

500pA

1mA VU Meter .. £8- '75

NEW “SEW’ DESIGNS!

BAKELITE PAR
METERS
TYPE S-80

80 mm.
square fronts

300V. D.C.

1amp. D.C. £2-
5 amp. D.C. &2
300V. AC. .. 82
VU Meter .. &

00, -7
100-0-100p:4 ~ £3-10
£3-00

500uA
R ]

1lmA
20V.D.C. .. 5_2-20

1in. x 43in. fronts.

Type MR.85P.

30 amp. A.C.* £2-80

Type MR.52P. 23in. square fronts.

£2-00
. 82 2-0
. £%-60 . £2-00
3 ‘2.0
. £2:30 . $21
£2-0 £2-1
- £2-1
.. 520 . £3-20
[ 29 * g9
.. 52 C.* £2-0(
1 amp. .. 8200 | 20 amp A.C.* 22
5 amp, . £2:00 [ 30 amp. A.C.* £2-

Type MR.65P. 33in. x 81in. fronts.

...... £3-37 { 10V. D.C. ..22-20
50-0-50uA .. 2275 y
1004A ....48275
100~0-100;J,A 2265

00uA ..., 2265 3
o 0LA  ....5240
500 0-500A  £2-20
£2-20

. £2- .22

. £2- § Meter ImA £2-37

3 VU Meter ..%£3:37

500mA . 29 50mA A.C.* £2:20

1 amp. .. £2-20 | 100mA A.C.* £2:20

5amp. ....$2:20 | 200mA A.C.* £2-20

10 amp. .. £2:20 | 500mA A.C.> £2-20

15 amp. . $2:20 | 1 amp. A.C.* £2-20

20 amp. . £2-20 | 5 amp. A.C.* £3-20

30 amp. .. 8280 | 10 amp. A.C.*£2:20

50 amp. .. 5250 | 20 amp. A.C.*£2-20

5V.D.C. ..£2-201 30 amp, A.C.* £2-20

*MOVING—IRON
ALLOTHERS MOVINGCOIL

Please add postage

SEW EDUCATIONAL
METERS

Type ED.107. Bize
overall 100mm x
90mm x 108mm.

A new range of high
quality moving coil
instruments  ideal
for school experi-
ments and other
bench applications.
3” mirror scale. The
meter movement is easily accesgible to
demonstrate internal working, Available
in the following ranges:

BOA ...... 3 20V de. ... -
100uA . 54 50V d.e. .84
ImA ...... £4-40 300V d.e. .. 2440
50-0-50A .. 84-

1-0-lmA ....2£4-40 Dual range

1A de. ....28440 500mA/5A d.c.£4-85
SAde ....84 SV/50V de.  £4-65
10V.de. .... £4-40

HSEW" c'LEAR PLASTIC METERS

Type MR.8SP. 1 21/32in. square fronts.

oo s e

0p L £1-90
100 0- lOO[J,A £1-75 | 20V. .
00uA . £1.75 | 100V. D.C.
150V. D.C.

D[J,A . £1-65
500-- 5004 21-60
21-60

w&&&&uagw&h&&&&haha
% R
-3

5§00V, A.C.
8 Meter ImA’ £1 70
VU Meter ..£2-10

50uA ...... amp. £1-70
50 0-50uA .. 10V. D.C. ..2150
Q0uA . £2-10 | 20V. D.C. .. 8150
lOO-O-lOOuA £1-87 | 50V. D.C. 21-50
200uA ... 2187 | 300V.D.C. £1-50
500pA ..., 8175 | 16V. A.C..... £1-80
500-0-500p4 £1-70 | 300V. A.C. ..$1-80
1mA ......%£1-70 | 8 Meter ImA £1-85
5mA VU Meter ..£225
10mA 1amp. A.C.* £1-70
50mA 5 amp, A.C.* £1-70
100mA 10 amp. A.C.* £1-70
500mA 20amp. A.C.* £1-70
1 amp. 30 amp. A.C.* £1.70

“SEW" BAKELITE
PANEL METER

Type MR.65. 8in. square fronts.

1 amp. .

2 amp. d

5 amp. . 81

15 amp. . £1-95
30 amp.  ..£1-95
5¢ amp. .. £1-95
5Y. D.C. £1-85
10V.D.C. ..£185
20V. D.C. £1-95
50V.D.C. ..£1-86
150V. D.C. 21-95
300V.D.C. £1-95
30V, A.C.* .. £1-95
50V. A.C.* .. £1-95
150V. A.C.*. . 8195
300V, A.C.*.. £1-96
500mA AC.* £1-95
1amp. A.C.* £195
5 amp. A.C* £1-95
10 amp, A.C.* £1-95
20 amp. A.C.* £1-95
30 amp. A.C.* £1-956
50 amp. A.C. £1-95
VU Meter ..£3-10

EDGWISE METERS

Type PER0. 8 17/32in.x1 15/8Rin.x
2%in. deep

500uA .. 8275

1mA .. 8245

. £3-00 h
100%{‘100;; 3 200 | soov.Ac. .. 245
200uA  ....82:90 | VU Meter ..2£3-40

Send for illustrated
Met

brochure on SEW
anel ter: for

MULTIMETERS /o EVERY purpase

ROUND SCALE TYPE PENCIL TESTER
MODEL 75.68
Oompletely portable, gimple
to use pocket sized tester.

1
ok Ranges 0/3/30/300V AC
{?” and DC at 2,000 o.p.v.

@ Resistance  0-20K ohms,

ONLY £1-87 P. & P. 13p
SEYWOOQD SW-500
50K QfVolt, Mirror
scale DC  Volts
0-6/3/12/30/300/600.
DC current 20uA/6f
600mA Resistance
10K/100K {1 Meg/10
Meg. Decibels —20
to +57 db. £7-50.
P. & P. 15p.

870 WIR MULTI-
METER
current
0.p.
0/ 5/2 5/10[50[250/500
0V DC.
0[2 5[(1)0[50/250/500[

0/50\1A/1[10/100mA/1/10
mp D

Featm-es A C

D.V,

0[100mA/1/10 Amp AC
0/5K /50K [500K [EMEG/
50MEG.

—20 +62db.
£15, P. & P. 25p.

HIOKI MODEL 720X
20,000 0.7,

Overload p ten

5[25/100/500I1000 VDC.

16/50/250/1000 VAC.
0uA/250mA 20K/2 meg

62db.
M 97, P. & P 151).

ModelS-100TRMULTIMETER/TRANSISTOR
TESTER. 100,0000.p.v. mirror
scalefoverload protection.0/-12
1-6/3/12/30/120/600 VDC. 0/6]
30/120/600 VAC. o/12/ﬁoou.A/
12/300mA/12 AMP DC. 0/1¢
K/IMEG/{100MEG. — 2060 +50
db. 0-01-2 . Transistor
tester measures Alpha, beta
and Ico. Complete with bat-
teries, instructions and leads.
£13-50. P/P 25p.

TMK MODEL TW-50K 46
ranges, Il;mirror scale, 50K/Vol.
Vi

25, 50, 125, 250, 500 1000V
AC. Volts: 1-5, 8, 5, 10, 25.
80, 125, 250, 500, 1000V. D.C.
Current: 25, 50uA, 2-5, 5, 25,
50, 250, 500mA, 5, 10 amp.
Resistance: 10K, 100K, 1 MEG,
10 MEG Q. Decibels: —20 to
+81-5 dB, £8-50. P. & P. 17p.

HT100B4 MULTI-METER

Features A.C. current
ranges. 100,000  o.p.v.
Mirror ‘Scale, Overload

TE22 SINE SQUARE WAVE
AUDIO GENERATORS

fine: 20cps to 200
ke/s on 4 bands.
Square: 20cps to
30 ke/s. Output
jmpedance §,000
ohms, 200/250V.
A.C.  operation,
Supplied brand
new and guaran-
teed with instruc-
tion manual and leads. £17-50. Carr. 37p.

TE-20D RF SIGNAL GENERATOR

Accurate wide range gig-
nal generator covering
120 Kefs-500 Mec/s on
6 bands. Directly cali-
brated Variable R.F. at-
tenuator, audio output.
Xtal socket for calibra-
tion. 220/240V. A.C.
Brand new with instrue-
tions. £15. Carr. 87ip.
Size 140 x 215 x 170
mm.

BELCO DA-20 SOLID STATE
DECADE AUDIO OSCILLATOR

New high quality port-
able instrument. Sine
1 Hz to 100 kHaz.
Square 20 Hz to 20 kHz.
Output max +10 dB
(10 K ohms). Opera-
220/240v.  A.C.
Size 215mm X 15¢mm X

120mm.
Price $27-50. Carr. 25p.

240° Wide Angle 1mA Meters
MW1-6 60mm square £3-971
MWi-8 80mm square 24971
P. & P. extra

TRANSISTORISED L.C.R. A.C.
MEASURING BRIDGE

A new portable
bridge offering ex-
cellent range and
accuracy at low
cost. Ranges: R.
1Q-11-1 megQ
6 Ranges +1%
L1l H-- 111
HENRYS 6 Ranges 2= 9%C.10pF +1110m¥d
6 Ranges + 2%. TURNS RATIO 1:1/1000—
1:11100. 6 Ranges + 19%. Bridge voltage at
1,000 cps. Operated from 9 volts. 100uA.
Meter indication. Attractive 2 tone metal
cage. Size 7§ x 5x 2in. $20. P. & P. 25p

230V/240V SMITHS SYNCHRONOQUS
GEARED MOTORS

Built in gearbox. All brand
new and boxed, 60 RPM

DAY CW; 10 RPM CW;
20R/HR ACW.
50p each Post 12p,

0/ 52 §/10150/25015001
0/2:5/10/50/200/100 V
AC.

0/10/260pA/2-5/25]250
maAfiv Anp. DC,

10 Amp. AC.

0/20K /200K /2MEG/20
MEG.

—20 + 72db.

£12-50, P. & P. 26p.

RUSSIAN 22 RANGE MULTIMETER
Model U437 10,000 o.p.v.
A first class versatile in-
strument manufactured in
U.8.8.R. to the highest
standards. Ranges: 2-5/10/
50/250/500/1000v D.C. 2-5/
10/50/2501500/1000v A.C.

DC Current 100 wA/1/10/
100mA/1A. Resistance
300 ohms/3/30/300K/3m Q,
Complete with batteries, .
test leads, instructions and
sturdy steel carrying case,
OUR PRICE £597P. & P,
25p.

T0-3 PORTABLE OSCILLOSCOPE

3in. tube, Y amp, Sensitiv-
ity 0-1v p-p/CM. Band-
width 1-5 cps-1-5 MHz,
Input imp. 2 meg Q 26pF
X amp. sensitivity 0-9v.
p-p/CM. Bandwidth 1-5cps
-800kHz. Input imp. 2
meg £} 20pF. Time base.
5 ranges 10 cps-300kHz.
Synchronization. Internal/
external. I]lumma.ted scale 140 x 215 X 330
mm. Weight 1531b. 220/240V, A.C. Supplied
‘brand new with handbook. 53'7 50. Carr. 50p.

HONEYWELL
DIGITAL
VOLTMETER
VT.100

Can be panel or
bench mounted.
Basic meter mea-
sures 1 volt D.C.
but can be used to measure a wide range of
AC and DC volt, current and ohms with
optional plug in cards. Specification: Accu-
racy: +0-2, +1 digit. Resolution: 1mV.,
Number of digits: 3 plus fourth overrange
digit. Overrange: 100% (up to 1:999). Input
impedance: 1000 Meg ohm. Measuring eycle:
1 per second. Adjustment: Automatic zero-
ing, full scale adjustment against an internal
reference voltage. Overload: to 100v. D.C.
Input: Fully floating (3 poles). Input power:
110-230v. A.C. 50/60 cycles. Overall size:
B#in. X 2 18/16in.x8 8/16in. AVAILABLE
BRAND NEW AND FULLY GUARAN-
TEED AT APPROX. HALF PRlun.
£49-97%, Carr. 50p.

G. W. SMITH
& CO (RADIO) LTD.

Also see next two pages
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SEMI-CONDUCTORS|VALVES

ALL DEVICES BRAND NEVWAND FULLY GCUARAMTEED

Transistors qmms 29p 2N5458  8bp NKT219 Integrated (FJH101 25p 8N7430 20p
* 3416 97p|2N5459 40D p 29p N Circuits  |FIHILI 20p|sN7140 20p VALVES
26301  20p 2Ns417 87p|28102  25p FIH121 25p|SN7441AN 0A2 88p|26%4 80p{EL95  88p
2G302  20p|2N343% 130p 28103  26p CA3000 180p|FIH131 25p 75p § OB2 Afip| 2525 80 3
2G303  20p{2N3440 97p|28104  £5p 0p 30 CA3005 117p|FJH141 25plSN7442 75p § 0Z4 80p | 25Z6 65p  EM81  60p
2G306  30p|2N3564 17p/28301  50p CA3007 sezp FIHI151 25p[SN7446 100p [ 1L4 20p{30C15  80p|EMS4
2G308  80p|2N3565 15p|28302  50p 20 CA3011 75p|FIH161 70p|8N7447 135p J IRS 40p{30C17  90p|EMS5 £1.00
2G309  80p|2N3566 22p|28303  60p CA3012 8» FIH171 25p|SN7448 125p [ 180 80p|30C18  80p [EMB7  %0p
2G371  15p|2N8568 25p(28304  7Tbp CA3013 105p|FJH181 28p|SN7450 20p J IT4 25p | 30F5 85p|EY51 P
2G374  20p|2N3569 25p|28501  32p CA3014 128p|FJH221 85p|SN7451 20p J IU4 20p|30FL1  75p|EY86  40p
2G381  22p|2N3570 125p|28502  85p CA3018 84p|FJH231 25p|SN7453 20p § I1UB 60p|30FL12 120p |[EYS7  42p
9N388A 49p(2N3672 97p[28503  27p CAB3018A FIH241 25p|SN7454 20p @ 2D21  85p|30FLl4 95p|BZ40  §bp
2N404 20p|2N3605 27p)3N83 40p 110p|FTH251 25p |SN7460 20p 3Q4 50p|30L15  85p|EZ4l 50p
oNG9G  15p 2N3606 27p IN128  70p D CA3019 84p|FJJ101 50p{SN7472 30p [ 384 85p{30L17 80p|EZ80  27p
9N697  15p|2N3607 22p 3N140 77 82, CA8020 126p[FJJ111 b50p|SN7473 40p [ 8V4 48p|30P12  80p|EZ81
2N698  5p[2N3638 18p|3N141  72p CA3020A FIJ121 60p|SN7474 40p J 5R4 75p|30P19  85p|GZ32  48p
2N699  80p|2N3638A 20p 3N142  56p 42 20p 160p |[FIJ131 60p|SN7475 45p § 5U4 85p(30PLL  ?5p|GZ34 6
2N706 10p|2N3641 18p|8N143  67p CA3021 156p|FJI14] 125p|SN7476 45p W 5V4 45p|30PL13  93p|KT66 2205
2N706A 18p[2N3642 1sp 3N152 87 CA3022 180p|FJJ181 75p|SN7483 87p [ 5Y3 40p|30PL14 90p|KT88 £2.00
2N708 19p|2N3643 20p| 40050  55p CA3023 126p|FJT191 65p|SN7486 83p ll 524G 40p|35L6 50p | MUL4
9N709  4Bp(2N3644 25p 40250  50p CA3026 100p|FJJ211 125p!8N7490 87p W 6/30L2 80p|35W4  85p|PABCS0 40p
9N718  25p|2N3645 25p[40251  82p CA3028A 74p |FJJ251 125p(8N7492 87p M 6AC7  40p|3524 85p | PO8S 0p
9N718A 80p|2N3691 15p 40309  82p CA3098B FIL101 125p|{SN7493 87p | 6AG7  40p|35Z5 50p/PC38 @
9N726  85p|2N3692 18p|40310  45p 90 105p|FIY101 25p|SN7495 87p | 6AKS  85p|50BS  50p|PC97 5p
9N727 - 25p|2N3693 15p|40311  86p Bp CA3020 87p|ICI0  250p|SN7496 6AKS6 p |50C5 50p| PCY00 8p
2N914  17p[2N3694 18p|40312 4% 85, 9 CA3029A IC12  250p|SN74107 52p J BALS p |8 55p | PCC84
2N916  17p|2N3702 10p[40814  37p 1 166p | L900 40p |SN74153 6AM6  80p|85A2  50p|PCC85  40p
2N918  80p|2N3703 10p[40315  37p 20 CA3030 187p L0914 40p 140p 8AQ5 88p|807 50p|PCCSS  55p
2N920  22p{2N3704 12p|40316  47p D 15 CA3035 122p|L923 40p | SN74154 6AS6  40p|1625 PCCSY 5
2N930 p|2N3705 10p|40817  37p CA3036 72p|MC724P 60p 220p | 6AT6  85p|5763 70p|PCC189  55p
2N937  52p|2N3706 10p|[40319  55p 42 CA3039 82p|MC780P 247p |SN74160 6AU6  25p|6148 160(PCF80  30p
2N1090 £2p|2N3707 12p|40320 4% CA3041 100p |MC788P 148p 180p 6AV6  B80p|AZ3l  G5p|PCF82 84p
9N1091 92p|2N3708 10p|40323  82p CA3042 109p |MC790P 124p |8NT74161 6BA6  26p|CYSL  35p|PCF84
2N1131 25p|2N3709 10p|40324  47p CA3043 187p|MC792P 66p 260p | 6BE6  80p|DAF91 30p|PCF86
2N1132 25p|2N3710 10p}40326  87p CA3044 120p|MC799P 68p{SN74164 6BHE  75p| DAF96 45p{PCF800 80p
2N1302 17p|2N3711 10p|40329  80p CA3045 192p MC1303L 220p i 6BJ6 50p|DF91  22p| PCF801 §0p
2N1303 17p|2N3713 187p) 40344 D CA3046 8lp 00p [ SN74163 6BQ7A  40p|DF96  45p| PCF802
2N1304 22p{2N3714 200p|40347  57p CA3047 187p|MC1304P p § 6BR7 00p|DKOL  40p|PCF805 80p
9N1305 22p|2N3715 220p|40348  52p CA3048 204p 225p | 3N74192 6BR8  70p|DK92  5bp|PCF806
2N1306 25p(2N3716 285p|40360  40p CA3049 180p |MC1305P 1 6BW6  85p|DK96  50p{PCF808 76p
2N1307 ®5p|2N3773 240p| 40861 D CA3050 185p p|SN74193 6BW7  80p|DL92  85p|PCL82  abp
2N1308 25p|2N3781 275p 40362  50p CA3051 134p | MCB3SP 175 6BZ6 40p|DL94  48p|PCL83  68p
2N1309 25p|2N3819 84p|40370  82p CA3052 165p p|TAA241 6C4 33p{DL96  45p|PCL84  45p
2N1507 17pj2N8820 55p|40408 57p CA3053 48p MC1435P P 6CD6  125p| DM70 40p|PCL85 4
2N1613 20p{2N3823 40p|40407  40p CA3054 108p p|TAA242 6CL6  50p|DY86  32p|PCL88 4
2N1631 8bp [2N3854 8 52p CA3055 240p|MC15526 4260 @ 6Cw4  @5p DYS7  33p|PFL200 65p
2N1632 30p|2N3854A 27p|40409  Bbp CA3069 185p 461p | TAA243 150p 6FL 62p (E88CC  100p |PL36 56p
9N1637 80p|2N3855 87p|40410 2p CA3064 120p|MCL709CG  |TAA263 75p W 6¥6G  35p|E180F 100p|PLS1  50p
2N1638 27p!2N3855A 80p{40412 FCH101 86p p|TAA293 97p 6F13 45p| EABCS0 85p PL82 46p
9N1639 87p|2N3856 80p|40467A 57p FCHI11 105p | MFC4000P  {TAA300 175p § 6F14 70p|EAF42 85p|PL83  46p
2N1701 189p!2N3856A 85p| 404684 8%p FCH121 105p 75p| TAA310 125p f 6F15 65p | EB91 20p PL84  40p
2N1711 p|2N3858 25p|40528  72p FCH131L 50p|PA222 260p TAA320 72p 6F18 50p|EBC41  58p |PL500  ¥6p
9N1889 82p|2N3858A 30p|40600 P FCHI141 1060 | PA230 140p|TAA350 1750 R 6123 85p|EBC81  30p|PL504  80p
2N1893 §7p|2N3859 827p|40603  50p FCH151 105p | PA234  99p|TAA435 1470 B 6H6 17p|EBF80 40p|PY32  88p
2N2147 72p|2N3859A 82p|ACL07  30p FCHI161 50p|PA237 210p|TAA521 132p 6J4 50p{EBFS3 40p PY33  68p
9oN2160 §7p|2N3860 80p/ACI26  20p FCHI171 106p | PA246 180p| TAA522 860p 835 25p| EBF8S  32p|PY80
2N2193 2N3866 150p| AC127  24p FCH181 105p| PA424 235p|TAA530 4950 M 6J5GT 30p|EBL21  60p|P¥YsL  80p
2N2193A 42p|2N3877 40p|AC128  20p FCHI91 106p [ PA264 190p TAAS11 445p 636 20p | EC86 60p{PYS2  85p
2N2194 27p|2N3877A 40p|ACl51  18p FCH201 180p|PA265 200p|TABLOL 970 B 637 45p|EC88  60p|PYsS3  88p
2N2194A 30p|2N 7p| AC152 p FCH211 180p |SN7400 20p|TAD100 150p B 6KsG  40p|ECC40 65p|PYSs  40p
2N2217 25p|2N38900A 40p|AC154  22p FCH221 130p |SN7401 20p|TADL10 150p 6L6GT 45p|ECC84 80p|PY800 40p
2N2218 20p|2N8901 9%p|AC176 P FCH291 150p|SN7402 20p[SL403D 150p M 6LD20 50p|ECO8S5 40p|PYS0l  80p
2N2219 20p|2N3903 20p} ACIS7T  25p FCJL01 160p|BN7408 20p(8L702C 1470 N 6Q7 40p | ECCS8  40p|U25 80p
2N2220 25p|2N3904 25p| AC188 251 FCF111 150p{SN7404 20p|UA702A 280p 68AT 40p|ECF80 85p|U26 80p
2N2221 25p|2N3005 80p|ACY17 279 FCJi21 275p|8N74056 20p|UA702C 77p N 69G7  40p ECF82  85p|US50 400
2N2222 20p|2N8906 25p| ACY18 24p FCJ131 976p|SN7408 80p|UA703C 187p | 6837 40p|ECF85  85p U2 36p
2ND2222A 25p|2N4058 12p| ACY19  24p FCI141 525p|8N7408 20p|UA709C 1359 WM 6sk7  40p|ECH21I 67p|U1O1L 76
2N4059 10p| ACY20 FCJ201 100p|SN7409 20p{UAT10C 125p 68L7  85p| ECH35 100p U281  40p
92N2368 15p{2N4060 12p| ACY21 20p FCJ211 276p [SN7410 20p|UA716 187p 68N7 85p| ECH42 75p | U282 40p
2N2369 15p|2N4061 12p|ACY22 10p FCK101 430p |SN7411 23p| UA723C 182p 68Q7 40p| ECHS1 30p{U3S01  40p
2N2369A 15p{2N4062 12p| ACY28 17p FCL10L 230p|8N7413 30p!UA730C 160p 6U4 65p|ECH83 45p|U801  £1-80
2N2410 42p|2N4244 47p|ACY33 47p FCY101 108p/8N7420 20p!UAT41C 87p 8VEG 95p | ECL80  45p| UABCS0 40p
2N2483 27p[2N4248 15p{ACY40 1dp 50 BRIDGE 50 PIV 44 80p 6VOGT 82p|ECL82 85p|UAF42 56p
9N2484 32p|2N4248 15p| ACY4l 15p RECTIFIERS 100 PIV 4A 70p 6X4 35p| BCL83 70 UBC4l 50p
2N2539 p|2N4260 18p|ACY44 25 5 PLASTIC 200 PIV 4A 70p 8X5G 30p!ECL86 40p|UBC81 40p
2N2540 ©2p|2N4254 42p|AD140 47p 8¢ ENCAPSULATED |400 PIV 44  25p 6X5GT 40p|EF37A 120p | UBF80 40p
2N2613 35p|2N4255 42p|AD140 47p 600 PIV 1A '80p| 50 PIV 6A 62 10C2 50p|EF39  50p|UBF89 38p
9N9614 80p|2M4284 17p| AD150 62p O EIVZA  B55|100 IV 64 .,51’ 10F1  75p|EF40  50p|UCCs4 49p
2N2646 47p|2N49285 17p| AD161 100 PIV 24 8001200 BIV 64 75" 10P13 60p|EF4l  85p UCC85 40
oN2711 25p|2N4286 17p AD162 8! 200 PIV 24 05" 200 BIV 64 m" 10P14 £1.16/EF42  70p|UCFS0  6bp
2N2712 25p|2N4287 17p AF109 45p 5p i00IE IV aA 75" » 12aT6  30p|EFS0  25plUCH21 60p
2N2713 27p|2N4288 15pjAF114  26p D 12AT7 80p|EF85 855 | UCH42 70p
2N2714 30p|(2N4289 12p]AF115 25 slmcox RECTIFIERS 124U7 30p|EF86 30p | UCHS1 40p
2N2904  20p|2N4290 AF116  25p MJ 1 MINT me ENDED PLASTIC 124X7 S0p|EF89  28p{UCLs2 3%p
2N2904A 25p|2N4201 15p’ AF117  20p PL CL 12AV6 40p|EF91  30p|TUCL83 60p
2N2905 25p|2N4292 15p AF118 44p SER,IES SERIES SERIES 12BA6  40p|EF92 85p| UF41 80p
2N2905A 20p|2N4294 17p AFi1ZL  30p 20p 1 AMP 1-5 AMP 3 AMP 12BE6 40p|EF183 85p UFso  3bp
2N2906 20p|2N4303 47p|AF124 23p 4001 5OPIV kN 8p i%p 19BH7 45p|EF184 85p UF8s 40p
2N2906A 25p|2N4964 15p|AF125 18p 4002 100P1IV L+ 9p 20p 19AQ5 35p|EHS0 40p UF89 40p
2N2907 928p|2N4965 18p|AF126 16p 481 40p 4003 200PIV 8p 10p 22p 20D1 50p| EL34 50p:CL4L 8bp
2N2023 15p|2N5027 52p AF127  16p 4004 400PIV 8p  10p  25p 20F2  85p|EL33 £125/ULs4  40p
2N2924 15p|2N5028 57p  AF139  28p 137p| TI8. 12 4005 600PIV 10p 18p 20p 20Ll #£1-10{EL41 80p UY4lL 48p
2N2925 15p{2N5020 A47p AF178  4%p 0 2p 4006 800PIV 12 15p 27p 20P1 50p|EL42  85p UYs5  40p
2N2926G 12p[2N5030 42p:AF179  4bp 4007 1000PIV _ 15p 16p 30p 20P3 80p | EL81 55» VR105/30 88p
2N29260 12pi2N5172 18p|AF180 80 25p 504 less 15% 100+ less 20% 20P4 £1.10|EL84  25p VR150/30 35p
2N2926Y 12p|2N5174 52p|AF181l  40p | ] 20P5 $1.00|ELS5  43p 4dd 18p in &
2N3011 B0p|2Nol75 5%p|AF1s6  89p L e 2516  &0p|EL91  35p| for postage
2N3014 25p|2N5176 45p| A¥239  30p 81U D MOUNTING -
2N3053 20p|2N5232A 80p| AF279 47 10A 17:5A 380A DIODES & RECTIFIERS
2N3054 489p|2N5245 45p| AF280 47p looPIv — 450 50p £122 iIN34A I0p;BAls4 12p|GIIM  87p
2N3056 72p|2N5246 4%p|AFZ11 32 20p 2001V 25p 60p bbp £1-42 1N914 75| BAX13 12p|0A5 25p
2N3133 26p|2N5249 67p|ASY26  26p F 400PIV 80p 55p 62p £1-77 1N9i6 10p{BAX16 7p;0A6 12p
2N8134 30p|2N5265 825p|ASY27 30p 42p G00PIV a2p 60p 72p £212 AA110 7p|BAY31 7p|OAlo  25p
2N3135 ©5p|2N5305 87p| ASY28 24p 27 800P1IV 35p 760 8’7v 2247 AA129 10p|BAY38 15p|0AS% 10p
9N3136 25p|{2N5306 40p|ASY29 27 27 1000PIV 40p 85p #£1-05 £2.97 AAZ13 10p|BY100 15p|OA47  10p
2N3390 25p|2N5307 B37p| ASY50 25p 27 504 less 15% 100+ less 20% AAZ15 10p{BY103 22p|OA70  10p
2N3391 20p|2N5808 87p|ASY51 38p 27 “ZENER DIODES BA100 15p|BY122 87p/0A78  10p
2N3391A 80p|2N5309 82p|ASY54  25p 82p £O0MW 15 WATT | 10 WATT BA102 80p|BY124 15p|0A79  10p
2N3392 p12N5310  42p| ASY6T  4Sp $80p $3-33 V 5.4—100 | 3-9—100V BA110  925p|BY126 12p|OAS81 8p
2N8393 15p|2N5354 2Vp|ASYS8 82p 30p 10p each | 25p each | 40p each BAlll 97p|BY127 15p|0A85 K
9N3394 15p{oN5355 27p|ASZ21  5lp 80p .251’+ Tess 15% 100 + less 209 BA112 70p|BY164 B7p|0A90 8p
2N3402 9N5356  82p| AUY10 80p o 9 BAIL5  7p|BY210 85p|0A91 79
9N8403 22pi2N5365 47p|BCL07T  10p 20p TRANSISTOR DISCOUNTS:- 12 + 10%; f§ BAl41 982p|BYZ1l 30p|0A9 i)
9N3404 32p|2N5366 32p|BCL08  10p 22p 35 + 159; 100 4+ 20% any one type. Post- [§ BA142 @2p|BYZ1Z 80p|0A200  7p
9N3405 45pi2N5367 57p{BCl09  10p 86p age on all Bemi Conductors 7p extra, I BAl44 18pBYZ13 25p{0A202 10p
9N3414 22ploN5457 80piBC113  10p! BFWR9 20p|NKT217 40p' ZTX 3l 5.A.E. FOR FULL LISTS. BAI45  20piBYZ16  40p10A210 17p

GW.SMITH & Co. (RADIO) LTO.
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SEND S A.E. FOR-
DISCOUNT PRICE LISTS
AND PACKAGE OFFERS!

RECORD DECKS

B.S.R.

Mini Mono}  £4-97

C129% £6-70

MP60 £10-7%

610 £14-65

810 81185

310 £9-85

810 £34-47 401 £29-91
MP60 TPDL £17-65 ZERO 100A £45-95
MP60 TPD2 £15-8% ZERO 1008 £42-76
610 TPDI  £2097 GOLD:

510 TPDI  $1875 GL69/2 £18-
210 Package* £9-85 GL69/2/P  £2495
H.T.70 £15-55 GL72 £22-
H.T.70 Pack. £22-50 GL727 £20-95
THORERS GL75 £28-95
TD125 £59-65 GL75P £35-95
TD125AB  £04-25 LID 72 £3-75
TX25 £6-70 LID 75 £3-95
TDiS0AYY  £84-50 GL.85 £47-05
TD150ABII £40-25 GL8sP £55-85
TXIL £377 ‘WD85 £4-95
G GL101 £22-60
2025 TJC* £8-50 G99 £18-85
3000% £7 PIONEER

3500% 2975 PLI2AC £36-50

* Stereo Cartridge 1 Mono
All other models less Cartridge
Carriage 50p extra any model.

Decks supplied
ready wired in
plinth and cover
fitted with cart-

ridge. Garrard

2025 TIC with Sonotone 9TAHCD £18-95
Garrard 8P25 Sonotone 9TAHCD 515 95
Garrzrd SP25I11 Goldring G800 . £18-05
Garrard SP25IT1/Shure M75-6

BSR MP60 Audio Technica AT.55. .
Goldring GL72 Goldring G800 ...
Goldring GL75 Goldring G800
Goldring GL75 Goldring GS800E
Carriage 50p extra any mod:
* TRANSISI'ORISED FM_TUNER
TRANSISTOR
HIGH QUALITY
TUNER, SIZE
ONLY 6x4X2kn.
3 I.F. stages.
Double tuned dis-
criminator. Awmple
output to feed most
amplifiers, Operates on § V battery. Coverage
88-108Mc/s. Ready built ready for use. Fan-
tastic value for money. £6-87;. P. & P. 12}p.
Stereo multiplex adaptors £4-973.

SINCLAIR EQUIPMENT

Project 60, Package ofters.

2 X 230 amplifier, stereo 60 pre-amp, PZ5

power supply. $16-75 Carr. 37jp. Or with

PZ6 power supply £18-85 Carr. 373p. 2x Z50

am] stereo 60 pre-amp, PZ8 power

supply. $20-85. Carr. 37}p.

‘Pransformer for PZ8, 58-97} extra.

Add to any of the above £4-87} for active

Blter unit and £13- Doiorpau- of Q16 speakers.
Tuner £19-95. Carr. 37ip.

2000 Amp £83-75 Carr. 37}1)., 3000 Amp
£81-50 Carr. 373p.; Neoteric Amp £43-85

Carr. 374p IC10/ICI2 £2-50
NEW PROJECT 605 —£20-87,

LATEST CATALOGUE
Our new 6th edition gives full details of &
of HI-FI EQUIP-

ONLY
37ip
P&P
10p

SEND Now |

TELETON SAQ-20
STEREO AMPLIFIER

Latest exciting release. Brand new model.
6 -+ 6 watts rms. Inputs for mag, xtal, aux
tape. Volume, bass, treble, sliding balance,
scratch filter and loudness controls. List
£32-50 OUR PRICE £19.85 Carr, 37p.

HOMER INTERCOMS

Tdeal for home,
office, stores, fac-
tories, ete. Supplied
complete with bat-
teries, cable and
free instructions.

2 Station, £2.97, P. & P. 15p.
38 Station £5-25, P. & P. 15p.
4 Station £8-82, P. & P. 17p.

EMI LOUDSPEAKERS

Model 850. 13” X 8” with
single ‘tweeter/crossover.
20-20,000 Hz. 15 watt
RMS. Available 8§ or 15
ohms. 87-50 each P. &

. P
Model 450, 137 X 8” with
twin tweeters/crossover.
55-13,000 Hz. 8 watt
RMS. Available 8 or 15
ohms, £3-50 each. P. &
P. 25 p.

TE 1018 DE-LUXE
MONO HIGH IMPE-
DANCE HEADSET
Senslhve, soﬂ, ea.rpa,d\

TELETON SPECIAL OFFER

CR10T AM/FM STEREO TUNER AMPLI-
¥IER WITH MATCHING PAIR OF
SPEAKER SYSTEMS. Output 4 watts per
channel. Excellent reception, AFC, built-in
MPX. Cer/XTAL Input. Total List £50-25.
OUR PRICE £32-75. Carr. 62ip.

Also available with Ga.rx'atd 2025'1‘[0 Record
Changer, Plinth, cover and stereo cartridge.
Ready wired £36-50, Carr. £1-00.

LAFAYETTE LA. 324 STEREO

'LIFIER

125 + 125

S ‘3“‘#:— oy watt  R.M.S,
Mag/Cer/Tuner

|Tape Inputs.

formance.

0
OUR PRICE £24, Carr. 37}p-

TAPE CASSETTES
Top qua.hty in plastic library boxes.
60 min 87ip, 3 for £1-05
90 min 60p, 3 for £1-65

C120 120 min_674p, _3 for £1-80
Cassette Head Cleaner 58p. Post Extra

TE-40 HIGH SENSITIVITY
A.C. VOLTMETER
10 ranges:
01[ 003[ 1] 3[1[3[10[30[100[
300V. R.M 5.-1-2 Mcfs.

—-40 teo +50dB.

Operation 230V. A.C, £17-50.
Carr. 25p.

Excellent per-.

Magnehc, impedance
2,600 ohms,
£1-97, P. & P, 15D.

MP7 MIXER PREAMPLIFIER
£ 5 microphone in-
puts each with
individual gain
controls enabling
complete mixing
facilities. Battery operated. 937 X 57 x 3%,
Inputs Mics: 3x 3mV 50K : 2 X 3mV 800 ohm

! switch

04312 MULTIMETER
Extremely sturdy mstrumem fop
electrical use. 667

0/-3/1-6/7 5/30/60/150/300/
600/900 VDC and 75mV.
0f-3/1-5/7- 5/30/60[150/300
600/900 VAC.

0/300uA /1 5[6/15/60/150
600MA/1-5/6 AMP.

0/1 5/6/15/60/150/600MA/

1-5,

01200 Q/aKlsoK Q.
Accuracy DC 1%, AC1°5%.
Knife edge poinler, mirror scale. Complete
with sturdy metal carrying case, leads and
instructions. £9-50 plus P. & P. 25p.

PRS-2 PHOTO ELECTRIC RELAY

general

SYSTEM
. Inexpensive warning
| or counting system
consisting of an enciter
and relay unit. Relay
unit has variable sen-
sitivity control and
“intermittent alarm operation.

f(n
Enciter unit has removable infra red filter
and A.C. outlet socket to operate bells,

counters, etc. 240V AC. Complete with
cables and instructions, £9-97, P. & P. 25p.

TUR-1A SOIJD STATE COMMUNICATION
RECEIVER

4 Bands covering 550ke/s~30mefs. FET,
S Meter. Vumble BFO for SSB Built-in

Phono meg. 4mV 50K. Phono
100mV 1 meg. Output 250mV 100K,
£8-97. & P.

itivity Control.
220/240v. A.C. or 12v D.C. 1237 X43”x 7"
Brand new with instructions. £25. Carr. 3741

HOSIDEN DH-025 STEREO HEADPHONES

value
and excel!ent per-
formance combined.
Adjustable  head-
band, 8 ohm im-
pedance. 20-12,000
eps. Complete with
lead and stereo jack
plug, ONLY £2-37%.
P. & P. 12ip.

1021 STEREO
TENING

LIS’

STATION

For balancing and
gain selection of
loudspeakers  with
additional {facility
for stereo headphone
switching. 2 gain
contmls, speaker on-off slide switch, stereo
headphone sockets. 6”7 X 47 X 237. £2-25,
P. & P. 15p.

TE-18A  Transistorised
SignalG

LAFAYETTE HA-800
RECEIVER

SOLID STATE

General  coverage
150-400kc/s, 550
ke/s-30me/s. FET
iront end. 2 mech.
product
variable

fer. 8. Meter, Bandspread. RF Gain. 15” X
9% % 81”. 18 Ibs. 220/240v. A.C. or 12v. D.C.
Brand new with instructions. £45. Carr. 50p.

T0-2 PORTABLE OSCILLOSCOPE
A general purpose low .
cost economy oscilloscope §
for everyday use. ¥ amp. |
Bandwidth 2 CP8-1 MHZ.
Input imp. 2 megf2 25 |
Illuminated

230mm.
220/240 V A.C. Supplied

brand new with hand- j
book. $22-50. Carr. 50p.

Sranges
4005Hz—30mHz. An
inexpensive instrument
for the handyman.
Operates on 9V battery.
Wide easy to read scale.
SOOkHz meodulation.

51 x 5§ x 3iin.
Complete with instruc-
tions and leads. £7-97}. P. & P. 20p.

RUSSIAN C1-16 DOUBLE
BEAM OSCILLOSCOPES

5 MHz Pass Band. Separate Y1, Y2 ampll-
fiers. Calibrated triggered sweep from -2 sec
to 100 milli gecfem,

with all and

Battery
11 meg input, 26
43"

1200V. AC VOLTS
3-300V RMS, 8-0—
800V P-P. DCCUR-
RENT -12 — 12MA.

Resistance up to 2000M ohm. Decibe]s
—20 to + 51 db C with

instructions £87. Carr, paid.

High quality ceramic

ex-stock. Single hole fixing, }in. dia. shafts.

construction. Windings embedded in vitreous
enamel, Heavy duty brush wiper. Continuous rating.
Bulk quantities available.
25 WATT. 10[25 50/100[25'0/500[1000[2500 or 5000 ohms,
50 WATT. 10/25/50/100/250/500/1000/2500 or 5000 ohms,
100 WATT. 1[5[10[25I50I100/250I500[1000 or 2500 ohms,

TE-1035 STEREO
HEADPHORES
Low cost high perform-
ance stereo headphones.
Foam rubber ear cups.
Adjustable head-band.
8 ohm impedance. 25-
1 18,000 Hz, With lead and
stereo jack plug. ONLY
£1-973. P. & P. 12ip.

MCA.220 AUTOMATIC
VOLTAGE

STABILISER

Input 88-125 VAC. or
176-250V output. 120 VAC,
240 VAC. 200 VA rating.
£11-97. carr. §0p.

‘Wide range

720, P. & P. Tip
£1-05 . & P. 7}p,
£1-373 P. & P. 74D,

tions. £17-50, P. & P. 20p.
230 VOLT A.C. 50
CYCLES
RELAYS
Brand new. 3 sets of
chmgeover contacts at
5 amj

p rating. 50p eac
P. & P. 10p (100 lots m)
Quantities available.

GW.SM

z7 TOTTENHAM CT. RD. LENDON, W

3 LI'SLE STREET,

LOMDON, YW.C.2

34 LISLE STREET, LONDON, W.C
31 EDGWARE ROAD, LONDORN, W 2

vy TOEATURDAY

“YAMABISHI” VARIABLE VOLTAGE TRANSFORMERS
Excellent qnﬂ::ly Low price .

Immediate delivery

8-260 Gene: -MOB Panel Mounting
«  Purpose Bench £7-00
Mounting 2 5 Am 2805
1Amp £700 Please add postage
25 Amp  £8- ALL DELS
5Amp 81175 INPUT 230 VOLTS.
8 Amp #£15- 50/60 CYCLES,
122 OUTPUT VARIABLE

0-260 VOLTS,
Special discounts for quantity



LOW PRICE, HIGH

All cabinets are new and carefully desi: d

QUALITY S

PEAKER SYSTEMS.

speakers are ex-TV high quality with hi-flu

cally with

4in. ipboard baffles. All

tehed

y

n
and tested.

ELF

P, & P. 374p.
THE

SHELLEY

Size 21 x [ x 64in.
An extremely elegant speaker system
made of I[2Zmm. chipboard covered with
black leathercioth with mottled Vynair
front. This unique system uses three ex
TV speakers. Carefully matched and
tested. Will handle 10 watts and will
match 8 ohms impedance, if preferred
the speakers can be wired in series
parallel to match 3 ohms impedance. A
real bargain at £4-95 plus 70p P, & P.
MATCHING TRANSFORMER for I5
ohms 85p post free.

An extension speaker of quality; 9 x
54 x 3%in. veneered in natural teak
with smart goid and mottled Vynair
front 3 ohm speaker. The baffle is half
inch thick. A real bargain at £1-85

VYNAIR

Widths from 50 to 54 in., 75p yd. off roil.
P. & P. 10p, 4 yard 40p. P. & P, [0p.
Send 5p stamps for samples,

IMP

Wedge shaped extension
speaker 7% x 6% x 4in.
{max.). Covered in wal-
nut wood grain cloth
with mottled Vynair front.
Keyhole slot at back. Fitted

with 3 ohm speaker unit. Only
£1-25, P. & P. 36p each

of TAPE R

P. & P. 57p

Makes all the difference to
volume and quality. Con-
tains 3 speakers in series—
ex-TV, Output 8 watts.
Impedance 9 ohms. In black
leathercloth., Covered and
modelled Vynairfront. Size
233" x 51" x 51", Keyhole
slot for.-wall mounting.Twin
connecting cable |12yds., 35p. Match-
ing transformers if required for other
output impedance 85p post free,

CARTRIDGES-Mono

GP.9| Stereo Compatible £1:25. Acos
GP67/2 will replace Collaro and Garrard
Mono cartridges, 95p. T.T.C. Crystal
High Gain, 75p. B.S.R, TC8H lJap.
equivalent £1-25. P. & P. 7p.

CARTRIDGES-Stereo

on each.

Sonotone 9TA H/C Diamond £2.40. Ronette SI05 Medium
Qutput, £1:40. S106 High Output £1-40. Acos GP93/! Sapphire,
£1.90. GP94 | Sapphire, £2. TA700 equivalent to B.S.R, SXIM,
£175. Japanese equivalent to B.S.R. TC8s, £1.75.

P. & P. 7p

CLARENCE

11” wide x 81"
x 44" deep with
volume control
covered in Black
rexine and Mott-
ted Vynair,

£2:25 P & P 25p.

standard stereo plug.
Only £2-574. P. & P. 27p.

SPEAKERS

E.M.l. 13{ x 8in, 3 ohm £2-60,

Bakers I2in. 25 watt 8 and 15 ohms £7.
Crossover £1-02p. P. & P. 74p.

BROADWAY ELECTRONIC

el ——

15 ohm. P. & P. 30p. E.M.L
134 x 8in. fitted two 2fin. tweeters, |5 chm £4.60." P. & P, 30p.
E.M.I. 134 x 8in. (15 ohm) Hi-Fi quality £6-25.

P. & P. 35p.
P. & P. 30p. Eagle

P. & P. 124p. i

92 MITCHAM ROAD, TOOTING BROADWAY, LONDON S.W.17 01.672 3984
(Nr. Tooting Broadway Underground Station)

i

Stereo Headphone Junction Box

Simple unit connects direct_to amplifier and speakers to
give attenuated headphone output has 2 position switch
to give headphones only, speakers only. Only £1-50.

HI-FI STEREO HEADPHONES

Padded ear cushions seal out room noise. Perfect coupling
between reproducer and ears assure full response imped-
ance B ohms. frequency range 30-15,000 Hz 6ft, cord and

(Closed all
Wednesday)

a RADIO-AMATEUR!

learn how to become a radio-amateur
in contact with the whole world. We give

FANTASTIC BARGAIN OFFER!
TRANSEUROPEAN

Transistorised Stereophonic High Fidelity

AM/FM Tuner Amplifier System.

o

tunerfamplifier. Covering
The latest 4 Speed

Eosily fitted no technical
knowledge necessary.
Credit Terms available

First monthly paymentSH
of £5-83 followed by} o

£5-83 today.

z FABULOUS YALUE
s skilled preparation for the G.P.Q. licence :
1 £ r B ' § $ ¥ ¥ § 1 1§ ¥ ;7 J | with cue and pause contro! plus solid state amplifier,
Frequency response 20-20,000 Hz.
l free ! Brochure, without obligation to: I ONLY
l I £4 '93 gno)nt_lrnlybpa ments
« 1O be
i BRITISH NATIONAL RADIO & i DOWN  (Total Cradic Sale Price £40-50).
ELEGTRONIGS SCHOOL P.0. Box 156, JERSEY i Z
I NAME : l
Name ..o
l ADDRESS : I Address .

1128

BLOCK CAPS please |
¢ ' 2 rF 4 1 7 0 51 3 1 @ ' 0 fF ;3 f§ |

i i his elegancly styled solid state Teak finished cabinet
This system includes ¢l g F¥1. Lo 2o i and long waveband
B.5.R. Mono/Stereo record changer with 2-10in. x 6in.
matching elliptical speakers supplied ready for housing. A complate
Hi-Fi Stersoc Radiogram at less than half normal

Hi-Fi stereo at a new low. System Ten-Ten; 4 speed BSR autochanger

CREDIT SALE TERMS: Send £4.93 (being the first of TEN
ollowed by NINE monthly payments of £4-05

ASY 70 INSTALL NO TECHNICAL KNOWLEDGE REQUIRED.

Ml B BB cALLERS WELCOME =
PLEASE SEND ME FREE DETAILS OF $ o (o

$PECIAL OFFER£44

20 watt total output.

of £4+05 plus 88p. Carriage and Pack-

100,Chasz Side London N.#4
Tel:01-886 3733/9666




1 FOR BRAND GERMANIUM and SILICON TRANSISTORS, DIODES, RECTIFIERS,
HEN RY s LOW COST FI RST GRADE NEW BRANDED TRIACS, FETS, ZENERS, BRIDGES and INTEGRATED CIRCUITS
BY ATES - EMIHUS - FAIRCHILD - FERRANTI! - L.T.T. - MULLARD - NEWMARKET - PHILIPS - R.C.A. - TEXAS
QUANTITY
» O N ] I ) OFFERS !
O FROM STOCK
A SELECTION FROM OUR LIST i
AAY30 10p)BD115 75p] OCL6  50p| 2N1303 18p BRAND NEW FULL SPECIFICATION TTL74 SERIES AF117 Muliard 20p
A:Agg igp gg}gi ggp (O)ggg sgn 2N1304 22p BRANDED FAIRCHILD, L.T.T. AND TEXAS 25 + 17p
A2Z15 1o§ EDi3) 75: s 3o§ aN1305 22p DEVICES MAY BE MIXED TO QUALIFY FOR QUANTITY PRICES 100 + I5p
AAZ17 10p| BD132 80p|oC24 6op| ZN1306 35p o, Description 1-11  12.24 2588 1004+ 250+ 500 + 12p
AC107  35p| BDY 1L 0Ca5  40p | 2N1307 25p 7400 Quadruple 2-input NAND gates . .. 20p 18p 14p 14p 12p 1000 4 10p
AC126 30p 0150 0Ci5 269 | anigan agp || 490 Quad Zinvut open collctor NAND gates . p ol T
o ] uad 2-inpu gates p D D P
23;,& gg: BDY17 g(ézg ggz ggigg ggp 7403 Quad 2-input open collector NAND gates 20p 18p 16p 14p 12p 2N2646 Motorola
1C125- 30p | BDY3S" 68p | OGa 509 | 282147 75; 7:84 Hextuple inverters . .. 20p 18p 16p 14p 12p 40p
AC178  20p | BDY60 0036 60p| 282160 Gop 7405 Hex inverters with open collector Outputs 20p 18p 16p 14p 12p 25 + 35p
AC187 95p £1:00]0Cia  40p | 22217 259 7410 Triple 3-input NAND gates .. .. 20p 18p 16p 14p 12p 100 + 321p
ACISS  98p 0C13  50p| 2N2218 80 7413 Dual 4-input Schmitt tnggers .. .. 80p 2p 25p 22p 20p 500 + 28p
ACY17 30p|BF115 25p| 0G4t  15p| aNZo1sA o4 7420 Dusl 4-input NAND gates .. .. .. 20p 18p 16p 14p 12p 1000 + 25p
ACY1S 25p|BFI154 20p|0Cés  1igp 25p 7430 Bingle 8-input NAND gates .. . 20p 18p 16p 14p 12p
ACY19 25p|BF158 15p[OC70 12p) oN2219 20p ;ﬁf D} %,‘“p“:l};mg pufergates .. .. ,’,‘o’ %g" o0 P é?’ 0CI70 Mullard 25
ACY20 20p|BFi59 85p|0C7L  12p| 2N2210A SE10ne jdsooder N xieTdriver p B P P 2
ACY21 20p{ BF180 35p|0C72  s20p 25p 7442 BCD-Decimal decoder {4-10-line) TTL OIP 75p 72p 70p 80p 55p 25 + 20
ACY22 10p{ BF194 13p|oCis 25p| owas20 5, 7443 Excess 3:Decimal decoder TTL outputs .. 21-00 95p 80p 80p 70p 100 + i8p
ACY39 55p|BF195 1p]|0C76 555 ] sNovo: son | 7447 BCD-Decimal 7 seg. decoder/indicator driver 81-75 £1-60 £1-45 £1-80 21-15 500 + 15p
ACY40 20p | BF195 15p|oCT7 40" ON2291A ? 74 BCD-Decimal 7 seg. decoder/driver TTL O/P £1-75 £1-60 £1-45 £1-30 £1-15 1000 + 13p
ACY4l 15p] BF197 15p | 0Cs1 20: =2 5p 7450 Expand dual 2-input AND-OR-INVERT gates  20p 18p 16p 14p 12p
ACY44 25p| BFX13 25p | 0C81D 20 ] onases 80p 7451 Dual 2-wide 2-input AND-OR-INVERT gates  20p 18p 16p lap 12p BY127 Mullard 15
AD140 50p| BFX29 85p | 0CB1Z dop | oN2202A 7463 Quad 2-ioput expand AND-OR-INVERT gates  20p 18p 16p 14p 12p uliar B
AD149 50p [ BFX30 25p|0C83 - 25p 25p 7454 4-wide 2-input AND-OR- INVEETgate« .. 20p 18p 16p 14p 12p 25 + J2p
ADIs1 85p| BFX84 25p|0CB4  95p| 2Na3ss 15p 7460 Dusal 4-input expanders L .. 20p lgp 16p 14p ;%p 100 + 10p
AD162 35p | BFX85 30p[o0CIzo 85p | 2823694 7470 B8ingle J-K Aip-flop (gated mputs) 30p 27p 25p 22p P 500 + 9p
AF114 25p|BFX86 25p | OCld0 40p 5p 7472 Bingle J-K filp fop (gated mputs) 30p 27p 25p 22p 20p 1000 + 39
AF116 25p | BFX87 259} 0CI41 60p | 2N2646 agp | 7473 Dual J-K flip lop : o I M 3
AF116 25 | BFX88 200 ]0C170 255 | anases 20p | 247 D v s >  a0p 83 a5 W 0C35 Mullard 50p
AF117 20p| BFY18 25p|0C17L 30p [ 2N2904A 75 Quadruple bistable latc i - H 144 Q 25 1+ 4
AF118 80p| BFY50 20p | 0200 40p 25p 7478 Dual J-K Rip-fiops with Preset and Clear 40p 3 i) 271’ P 28p S + 45
AF124 25p| BFY51 20p|0C201 75p] oN2005 25p [ 7480 Gated Full Adder . B o o B e 500 T 38
AF125 20p | BFYs2 20p|0C202 8 ON2905A 7481 16-bit read/write memory - .. #£1.25 21-10 £1- 90p + 35
AF126 20p | BFY53 150]|0C206 95p 250 7482 2-bit binary Full Adder T 87p 80p v 85p 80p 1000 + 30p
AF127 20p | BFY90 85| 00P71 87p | 22006 S0y f] 7488 4-bit binary Fall Adder N £1-00  90p 85p 80p 78p
AF139 80p| BSX20 150 |ORP12 50p | 2N20064 7484 16-blt RAN with gated write inputs . 80p 85p 80p 75D 71p IN2926 Green 10
AF180 50p | BSX21 20p ORP60 40p 25p 7488 Quadruple 2-input Exclusive OR gates 45p 41p 38p 35p 33p 9 P
AF181 45p | BSY27 BT140 15p | 2N2007 23p 7490 BCD decade counter .. 2511; 70p ﬂgp egl’ ggb I%(s) + sP
AF185 50p | BST954 12” ST141 20p | 2N2907A 7481  8-bit shift register £1-00 ggp 90p Bop P o + b1
AF186 40p | BSY®s 12p | TTP20A 50p 25p 7492 Divide twelve counter 75D u D 65p Gop 55p 1909 + 59
AF239  40p | BU105 82:25 | TIP30A 60p | 2N2995 Isp | 7483 4-bit binary counter .. .. O doir
ASY26 20p | BY100 15p | TIP31A 80p | 2N2926 1gp 7494 Dual entry 4-bit shift reglster . .. 80p 5p 70p 83p Oop
ASY27 80p| BY126 12, TIP32A 70p] 2N3011 20p 7495 4-bit up-down shift register .. .. 80p 75p 70p 65p 60p BCIOT All Makes
ASY28 25p|BY124 15p|TiP33a 2N3053 20p 7496 5-bit parallel/serial infout shift reglster 21-00 87p 85p ) 83p 10
ASY20 30p| BY182 90p -00 | 2N3054 50p | 74100 8-bit bistablelatch .. . 2-50 £2-30 £2-00 £1-75 £1.50 P
A8z21 55p| BYz10 85p ] TiP34A 2N3055 78p 74118 Hertuple Set-Reset latches 21-00 85p 80p 80p 70p 25 + 8p
BAL0G 15p| Byzi1 s0p £1-50 | 2N3525 74121 Monostable multivibrators .. = .. 80p 56p 50p 46p 4lp 100 + 7p
BA102 30p|BYZi2 30» TIR43  40p £1-00 74141 BCD-Decimal decoder/Nixie driver .. .. £1-00 85p 80p 80p 70p 500 + 6p
BAll0 25p| BYZ13 TIS50 12p|2N3614 s5p | 74145 BCD-Decimal decoder (1- 4-line) TTL O/P .. £1-50 #£1-40 2£1-30 £1-10 £1-00 1000 + Sp
BA115 7 BZY78£1 00 TIS51 10p | 2N3702 10p 74150 18-bit data selector/multiplexer . . £3-35 23-2 £2-95 £2-15 £2-05
BAX13 5p| GET102 85p | TI852 10p | 2N3708 10p 75151 8-bit data selector/multiplexer £1-10 95p 90p 80p 70p 2N3055 Fairchild
BAX18 7p| GET103 25’ TIS60 18p| 2N3704 1%p 74153 Dual 4-line to 1-line data selector mumplexer 21-35 2£1-27 21-20 £1-15 21-10 75
BAYS1 7p|GET111 45p | TIS61 20p| 2N3705 i0p 74154 16-bit decoder/demultiplexer .. £2-00 £1-75 £1-55 £1-30 £1-05 P
BAY38 15p | GET1183 5p | TIs62 25p | 2N3707 1gp 74155 Duasl 2-line to 4-line decoder/denmlhpleter .. 21-55 21-47 £1-85 £1-10 21-05 25 4 65
BC107 10p | GET114 20p | V4054 25p | 2N3708 10p 74156 Dual 2-line to 4-line decoder/demultiplexer .. £1-55 £1-47 £1-35 £1-10 £1-05 100 + 50p
BC108 10p| GET116 50p | VR595 35p | eN3714 74190 Bync decade up-down counter, 1-linemode .. 21-95 £1-85 #£1-75 £1-60 £1-50 500 + 40p
BC109 10p | GET116 55p | WOl 30p £2.00 74181 Bync 4-bit up-down counter, 1-inemode .. 21-95. £1-85 £1.75 21-60 £1-50 1000 + 35p
BCL0SC 12p [ GETS80 45p { WO6  45p | 2N3715 74192 Bync decade up-down counter, 2-line mode .. £2-00 90 21-80 £1-65 21-55
BC118 IOp GETBS2 80p | ZTX 107 15p . 74183 Sync 4-bit up-down counter, 2-line mode £2-00 21-00 £1.-80 £1-80 £1-40 BYZI3Mullard 25p
BC114 20p | GEX66 ZTX108 12p | 2N 3716 ‘74198 Asynchronous presettable decade counter .. £1.50 £1-40 2£1-30 £1-10 2£1-00
BCl15 20p 21-50 | ZTX 109 15p 74187 Asynchronous presettable 4-bit binary counter £1-50 £1-40 £1-30 £1-10 £1-00 25 + 20p
BC116 20p | GM378A 55p | ZTX300 12p [ 283771 Complete data on the nbm)e in booklel 20 pages, Ref. 29, issue 2 at 15p post paid. 100 + 17p
BO1164 25p | MAT101 28p ] ZTX 301 18p Texas 1.C. Hi [ on 100 types. 40p. Post 10p. 500 + I5p
BC117  20p | MAT121 25p | ZTX 302 20p | 2N3772 Integrated circuit sockets 14 pin D. I L. 25p¢ 16 pin D.I'L. 80p. 1000 + i2p
BCl18  20p | MC724P 80p | ZTX 303 20p ————— .
BC119 30p [ MJ420 80p | ZTX 304 25p | 2N 3773 INTEGRATED PLESSEY INTEGRATED TRIACS 0A202 10p
BC134 20p|MJ421 80p | ZTX500 15p CIRCUITS CIRCUIT 8 Watt Amplifier . 25 4 8
BC135 15p | MJ2801  f ZTX501 15p | 2Ns761 MFC4000P 55p [ SL403D 8tud with accessories 100 + 7
BC136  20p 16 | 2Tx 502 20p 275 I MFC4010P o Combplete with 8-page P.I Current 1-11 00 + 6
BC137 20p | MJ2901 ZTX503 17p | 2N3819 a6p 1012 225 booklet, cn'emts Type volts 1000 + 5o
BC138  20p £1-50 | ZTX504 40p | 2N3820 55p ] PA246 £1-50 B and data SC354 100 3 amps  80p 2
BC147 12p | MJE340 50p | ZTX 31 28p | 2N3823 50p TADIL00 £1-50 £1.50 8C35B 200 3amps 85p
BC148  10p | MIES70 20p | IN914  7p| 2N3824 95p TADIL0 21-50 ea. SC35D 400 3 amps 90p Jf 0C28 Mullard 60p
BC149 12p { MUE371 80p | IN016  10p | 2N8903 20p MC724pP §0p BC40A 100 6amps 80p 25 + 55
RC153 200 | MIEG20 75p [ IN4148 7p | 2N39068 25p 702C (TO5) 76p ZENER DIODES a 100 + 50p
BCis4 20p | MJE521 70p | IS44 7p | 2N4058 1gp 709C (TO5) 45p 1~ 25 100 500 1000 SC40B 200 6 ampe £1-05 500 + 45
BC167 15p | MJE2955 18921 7p)2N4061 12p 709C (D.LL.) 45p 24 + + + SC40D 400 6 smps £100 1000 1 “:
BC169 12p £1-10 {18922  8p| 2N4062 12p 723C(TO5) £1-00 § 400m/w SC45A 100 10 amps £1-05
BCISOC 15p | MIE3055 | 2G301 25p | 2N4289 19p 741C(TO3) 80p BZY 88 SC45B 200 10 amps £1-15
BC177  20p 75p | 2G302  30p | 2N4200 12p MC1303P £2:00 series® 12p 10p 8p 7p 6p 8C45D 400 10 amps 21-25 2N38I9 Texas 3Sp
BC178  20p{ MPSA0625p | 26303 35p | oN4s71 35p | MCl304P 22:25 W 1§ watt Sl
BC179  20p | MPSA5620p [ 2N404 20p | 2N5457 30p | SL40SD £1-50 ZL series  25p 23p 20p 17p 15p [ SC504 100 15 amps £1°35 120 + 15p
BC182L 10p | MP3AT015p | 9N696 15p | 2N5458 85p |  741C(DIL) 75p wal SC50B 200 15 amps £1-45- 500 + 20p
BCIS3L 10p | MPSD06 50p | 2N697 15p | 2N5459 40p 914(TO5) Op 3TZ series  30p 27p 25p 22p 20p SC50D 400 15 amps £175 1000 4+ 17p
BC184L 12p | MPSUSH 55p [ 2N698  80p | 40250  50p 923(TO5) 40p f§ 10 watt SC40E 500 6amps £1-26
BC212L 12p | NKT214 20p [ 2N706 10p]{ 40360 40p ] TOSHIBA 28 setics +40p 37p 85p 30p 250 B 0i6k 500 10 amps £1-45 J BCIO8 and 9
BC213L 12p | NKT216 35p | 2N7064 12p | 40361  40p 20 watt amp.  £4-47 [ Alltypesare 59,. Wire Ended+these P Al T Kes |
BC214L 15p | NKT103 75p | 2708  15p|40362 50p | TOSHIBA Stud. in voltages 3-3-100 volt in all § SCSO0E- 500 15 amps £1-95 Makes 10p
BCY30 25p | NKT404 55p | 2N030  20p | 40430 £1.00 Pre amp £1-50 f§ standard values. *3-3-33 voit. DIAC 8D2 250 Igg + ;P
BCY)1 40p(OA5  o5p | 2N987 40p] 40543 68p g
BCY32 0A10  25p [2N1131 25| 40504 $1-08 SILICON RECTIFIERS BRIDGE RECTIFIERS 1000 + 5p
BCY33 30p | 0A47 10p|2N1132 25p| 40595 £1-05 1 AMP MINIATURE PLASTIC WIRE ENDED § Ministure Potted Silicon ” X }” X 3" P
BCY34 356p| 0A70 10p]2Ni302 18p 40636 £110 | Type PIV. 1-49 50 100+ 50041000+ Cur-

BCY38 45p| 0A79 10p IN400L 50 6p 5p » 4p 3ip ] Type P.LV.rent1-12 TypePIV Tont 1-11 ADI61 ADI162 35p
BCY39 OA81 8p Full transistor IN4002 100 7p 6p 5p 4ip 4p [ 1002 100 2a 5sp 4a  p each
£100] 0A90  8p list available— IN4003 200 8p 7p 6p 5p 4ip §2002 200 2a 5p 6004 600 4a  80p 25 + 32,

BCY40 50p[{0A91 7p able: IN4004 400 8p 7p 6p bp 4ip §4002 400 2a 75p 10068 100 6a  70p 100 1 285
BCY70 15p|0A%  7p send for your 1N4006 600 10p 8p 8p 7p 6p [6002 600 2a 80p 2006 200 6a  75p 500 + 255
BCY71 20p|0A200 7p| free copy today! IN4006 800 1%p 10p 9p 8 70 Q1004 100 4a -85p 4006 400 6a £1-00 1000 + n:
BCY72 15p) 0a202 10p IN4007 1000 15p 12p 10p Op 8p J2004 200 4a 70p 6006 600 6a £1-10
OUR RANGE IS ALWAYS EXPANDING — Enquiries invited for new {iypes arriving daily
ADDITIONAL DISCOUNTS —10% 124 : 15% 25+ : 209 1004 — DELIVERY IS FROM STOCK
(]

We respecttully ask
customers to include

NEW LIST - NEW PRICES | DISCOUNTS
1971 TRANSISTOR 109 124
LIST 1500 + 15%, 25+ a minimum £1,00 per
SEND FOR YOUR FREE 20% 100 4 order.it helpsto planahear
COPY TODAY. .. POSTAGE7p. ALLORDERS | & saves postage as well.

SEMI-CONDUCTOR DEPARTMENT

; Y ANY ONE
303 EDGWARE RO., LONDON, W2. TEL: 01-723 1008/9

TYPE

HENRY’

RADI1O LTD. CALLERS 356 EDGWARE ROAD w2.
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Practical Wireless Classified Advertisements

The pre-paid rate for classified advertisements is 9p per word (minimum 12 words), box number 10p
extra. Semi-displayed setting £6-50 per single column inch. All cheques, postal orders, etc., to be made
payable to PRACTICAL WIRELESS and crossed “Lloyds Bank Ltd.” Treasury notes should always
be sent registered post. Advertisements, together with remittance, should be sent to the Classified Ad-
vertisement Manager, PRACTICAL WIRELESS, 1PC Magazines Ltd., Fleetway House, Farringdon

Street, London, EC4A 4AD for insertion in the next available issue.

Miscellaneous

TAPE HEADS
PICK-UP
CARTRIDGES

SERVICE MANUALS for Pre 1958
HM.V. and E.M.I. MODELS.
Radio and Record Player Manuals
25p each. Television Manuals
371, p_each. Send C.W.O. stating
model required.

Send stamp for comprehensive
lists of transformers, condensers,
resistors, cartridges and tape
heads.
R.D.X. LTD.,
Chilton Works, Garden Road,

Richmond, Surrey.

12 VOLT
FLUORESCENT LIGHTS

Beat Power Cuts, 12 ins 8 watt Tube, Ideal
for Caravan, Tent, Emergency Lighting etc,
Fully Transistorised, Low Battery Drain,
With ON/OFF Switch and 12v Socket to
Run other Lights or 12V Equipment.

Unb bl
nbeatable at £3 -30 post paid
or in kit form £2 -90
SALOP ELECTRONICS Callers welcome

23 Wyle Cop

Shrewsbury, Shropshire S.A.E. for lists

"~ SYNTHESISER
MODULES

Send SAE for details of voltage-
controlled modules for synthe-
siser construction to D.E.W.
Ltd., 254 Ringwood Road, Fern-
down, Dorset,

THE NEW
ELECTRONIG MUSIC FOR YOU

|
Then how about making yourself an elec-
tric organ? Constructional data available
—full circuits, drawings and notes! It has
5 octaves, 2 manuals and pedals with 24
stops—uses 41 valves. With its variable
attack you can play Classics and Swing.
Write NOW for free leaflet and further
details to C. &
I

i +» 20 Maude Street,
Darlington, Durham,

Send 23p stamp,

SURROUND STEREO four channel
synthesizing amplifier, £45. Details
‘from “Everest” Mile Road, Widdring-
ton, Morpeth, Northumberland.

1130

NO NEED TO WORRY ABOUT
A TRANSMITTING LICENCE

because this GPO approved transmitter/receiver
kit does not use R.F. and yoU can get one easily.
Your transmissions will be virtually SECRET since
they won't _be heard by conventional means.
Actually it’s TWO KITS IN ONE because you get all
the printed-circuit boards and components for both
the transmitter AND receiver. You're going to find
this project REALLY FUN-TO-BUILD with the
EASY-TO-FOLLOW instructions.  An extremely
flexible design with quite an AMAZING RANGE~.
has obvious applications for SCHOOL PRQJECTS,
LANGUA gE LABORATORIES, SCOUT CAMPS,

GET YOURS ! SEND £5.50 NOW
*(S.A.E. for details)y’
TO: ‘BOFFIN PROJECTS’
DEPT. KW2010

4 CUNLIFFE ROAD
STONELEIGH, EWELL, SURREY

DO-IT-YOURSELF ... . . we stock a large range
of audio and electronic components at very com-
petitive prices, e.g.: chassis speakers, cross-over
networks, hi-fl speaker kits (Wharfedale & Peerless),
BAF sound absorbent, speaker grille fabrics,
inductors, resistors, electrolytics (reversible and
polarised), transistors, etc. Send for FREE list
(2 x 3p stamps for fabric samples), Mail order
ONLY. No callers please.

T g bances sabage, ©

GHROMASONIE

electronics
1972 CATALOGUE

20p post free
56 FORTIS GREEN ROAD, LONDON N10 3HN

RECORD TV SOUND using our loud-
speaker isolating transformer. Pro-
vides safe connection to recorder. In-
structions included. £1 post free.
CROWBOROUGH ELECTRONICS
S(P.W.), Eridge Road, Crowborough,
ussex.

Send now for our:
Illustrated Component/
Equipment Catalogue
Slide and Rotary Lamp
Dimmer Catalogue
i0p each—post Free

YOUNG ELECTRONICS

54 Lawford Rd., London NW5 2LN 01-267 0201

~TOP TRANSISTORS

Brand New and Individually Tested Tran-
sistors supplied unmarked, but packed
separately for identification and guaranteed
to be within their correct specification or
money refunded. All at 9p. each or
Any 25 transistors for only £1.90

ACY22  BFYS5! 0oC72 2N3702
BC108 BFY52 0C202 2N3703
BCI109 BSY27 ZTX300 2N3705
BClé8 QC45 2N706 2N3706
BCl69 oC71 2N2926  2N3708

Money back guarantee, P. & P. {0p.
J. M. KING (A)
17 Buckridge, Portpool Lane, London, E.C.}

JOHN SAYS...
RING MODULATOR by Dewtron is
professional, transformerless, S-transistor,
has adjustable FI{F2 rejection. Module £7.
Unit £8-90, WAA-WAA Pedal kit of all
parts, incl. all mechanics & instr. Oniy
£2.95. AUTO RHYTHM from Dewtron
modules. Simple unit for waltz, foxtrot
etc. costs under £20 in modules. SYNTHE-
SISER MODULES and other miracles.
Send 15p for illust. list.

D.EW. Ltd., 254 Ringwood Road,
Ferndown, Dorset.

PRINTED CIRCUIT BOARD

In 6 standard widths: 2in, 21,in, 3in,
3lin, 4in° and 5in x any length.
1/16in fibreglass, 2p per 3 sq. inches.
Paxolin, lp per 2 sq. inches, P&P 5p
per order. SAE quotations for other
sizes and quantity discounts.
J. KNOPP, 11 Connaught Gardens,
Braintree, Essex CM7 6LY.
Tel. Braintree 25254.

“WORLD RADIO TV HANDBOOK,”
£2-80; Fortnightly bulletin from Den-
mark (SAE sample), £2-55; together,
£5. “SWL Address Book,” Stations’
QSL Policy, £1-40. “Confidential Fre-
quency  List,”” published shortly,
thousands_ of private stations, £1-55.
“How to Listen to the World,” £1-35.
IRC/3p for oprice list (Mail only).
Under £2, carriage 10p. E & OE.
McGarva, Chambers Street TUnion,
Edinburgh 1.

ELECTRONIC MUSIC

Build your own wunits or even a
complete sound machine from our
circuit assemblies. These include
I-C Ring Modulator, Phasing amps,
White Sound effects, auto Waa-
Waa, an amazing V-C oscillator,
and many others. Send 10p for

catalogue; mail-order only.
Taylor Electronic Music Devices

Greyfriars House, Chester

ALUMINIUM SHEET. Cut sizes 20 doz
33p square foot and min, charge. CWO.
Postage 15p per order. OPEN SATUR-
DAY, Berkshire Metals, 10-12 Armour
Road, Tilehurst, Reading.



Miscellaneous Service Sheets

¥ SERVICE SHEETS * MANUALS » BOOKS X*

ON RADIOS, TELEVISIONS, AMPLIFIERS, SERVICING DATA AND FAULT FINDING ETC.

SERVICE SHEETS 40p EACH. 1972 SERVICE SHEET CATALOGUE 20p, SEND S.A.E. WITH ENQUIRIES.
NEW BOOKS & PUBLICATIONS PRICE + P.&P.
FOUNDATIONS OF WIREL ESS AND EL ECTRONICS by M.G, Scroggie. 552 pages . £3.00

P.W. QUALITY HIFI SYSTEM. Don’t
miss special offer by R-B Television
in February issue (p868) of all en-
closure components only £27 post free!

: : WIRELESS SERVICING MANUAL by W.T. Cocking, 286 pages . . . P 3 0 15

BUILD IT in a DEWBOX quality . BEGINNER'S GUIDE TO RADID by G.J. King. 71h Edifion.” 204 pages . . & .+ . . . $1.00 10p
cabinet. 2in x 2l;in x any length. EM RADIO SERVICING HANDBOOK by G.J. King. 206 pages e e ... £300 25
D.EW. Ltd., Ringwood Road, -FERN- RADIO AND AUDIO SERVICING HANDBOOK 2nd Edition by G.J. King. 24 pages . . .  £3.00 25
DOWN, Dorset. S.A.E, for leaflet. Write PRACTICAL WIRELESS SERVICE MANUAL 12th Edition by H.W. Hellyer. 88 pages. . . £1.5%0 1%
2. o e . QUESTIONS AND ANSWERS ON RADIO AND T.V. by H.W. Hellyer. 128 pages . . . . . 0.0 10p
now—Right now. SERVICING TRANSISTOR RADIOS AND PRINTED CIRCUITS by L.C. Lane. Zd poges . .  £2.50 20p
DICTIONARY OF RADIO AND TELEVISION by W.E.Panetr, MIEE, 380poges . . . . £1.80 15

SIMPLE SHORT WAVE RECE|VERS by Data Publicotions Ltd. 140 pages . . . . . £0.80 10p

RADIO CONTROL FOR MODELS by Data Publications Ltd. 192pages . . . . . . £075 10p

For Sale RADIO VALVE AND TRANSISTOR DATA 9+h Edition by AM. Ball. 340 pages . . . €075 15

MORSE MADE EASY!!

FACT NOT FICTION. If you start RIGHT you will be
reading amateur and commercial Morse within a month
(normal progress to be expected).

Using scientifically prepared 3-speed records you
automatically learn to recognise the code RHYTHM
without translating. You can't help it, it’s as easy as
Jearning a tune. 18 W.P.M. in 4 weeks guaranteed.

Complete Course £4-50 (Overseas £1-00 extra) details
only, 4p stamp. 01-660 2896,

G8HSC (Box 19), 45 GREEN LANE, PURLEY, SURREY

FOR SALE. New Codar CR70A receiver
or exchange for portable oscilloscope,
or 40-60 watt amplifier. Box 101

BLACK WRINKLE
".THJ!.BIIH Pinighes

Yukan Aerosol sprayiit concams 453g  fine | Other Yukan Air

quality durable easy instant spray. No stove baking | Drpiag Aeraols,
requi in_grey, blue, 453g. at
Modern Eggshell Black Wrinide (Crackle) | car-paid

all at 850 av our counter or 90D , carrisge paid, | include:
per push-butcon selfespray can. Akio Durable, heat | Zinc Chromate
and water rasistant Black Matt finish ( 339g. selt. | Clear Locquer
spray cans only) 759 car-age paid Metallizz: Grey
SPECIAL OFFER. | can phus aptiomai transfarable | Blue,
snap-on trigger handle (value 25pilor 96p , carriage
paid, Chotca of 12 self spray plaun colours and pri=
mer (Motor car quality) alse svaiiable, Please enclose cheque or
crossed P.O, for total amount direct to:

o 3072, EDGWARE ROAD,

w4, YUKAN, LONDON, W2 1BN,
We supply many Goverament Departments, Municipai T n
Authorities, Institutes and Leading Industrial _)

Organisations—we can supply you too.
Open all day Saturday, Closed Thursday afterncons

SEEN MY CAT? 5,000 items. Mechani-
cal & Electrical Gear, and materials.
S.A.E. K. R, WHISTON, Dept. PW,
NEW MILLS, Stockport.

-
PRACTICAL WIRELESS 1960 to 1970
inclusive, £9 carria%:a paid. Parry, 25
Longfellow Street, Liverpool L8.

Service Sheets

SERVICE SHEETS (1925-1971) for Tele-
visions, Radios, Transistors, Tape Re-
corders, Record Players, etc,, by return
post, with free Fault-Finding Guide.
Prices from 5p. Over 8,000 models
available, Catalogue 13p. Please send
S.A.E. with all orders/enquiries. Hamil-
ton Radio, 54 London Road, Bexhill,
Sussex. Telephone Bexhill 7097,

RADIO, TELEVISION and Tape Re-
corders, 50 mixed odd sheets 50p.. Also
large stock of OQObsolete/Current
Valves. John Gilbert TV, 1B Shepherds
Bush Road, London W6. 01-743 8441.
SAE enquiries.

SERVICE SHEETS. Radio, TV etc. 8,000
models. List 10p. S.A.E, enquiries.
TELRAY, 11 Maudland Bank, Preston.

Sand 8.A.E. for 'FREE’ List of Practical and Technical Books on Radio & Television now available to:-

BELL'S TELEVISION SERVICES

Albert Place,

Harrogate. Yorkshire. Telephone 0423-86844

LARGE SUPPLIER
OF

SERVICE SHEETS

(T.V., RADIO, TAPE RECORDERS,
RECORD PLAYERS, TRANSISTORS,
STEREOGRAMS, RADIOGRAMS,
CAR RADIOS)

Only 40p each

“PLEASE ENCLOSE LARGE S.A.E.
WITH ALL ENQUIRIES & ORDERS"

- Otherwise cannot be attended to

(Uncressed P.O.’s please, original -
returned if service sheets not available,)

C. CARANNA
71 BEAUFORT PARK
LONDON, N.W.11

We have the largest supplies of
Service Sheets (strictly by return of post).
Please state make and model number

alternative.
Free TV fault tracing chart or TV list on
request with order.
Mail order only.

Wanted

WE BUY New Valves, Transistors and
clean new components, large or small
quantities, all details, quotation by
return. = WALTON’S, 55 Worcester
Street, Wolverhampton.

TOP PRICES PAID for NEW VALVES
popular T.V. and Radio types.
KENSINGTON SUPPLIES (C),

367 Kensington Street, Bradford 8,
Yorkshire.

HIGHEST POSSIBLE cash prices for
Akai, B. & O, Brenell, Ferrograph,
Revox, Sanyo, Sony, Tandberg, Uher,
Vortexion, etc. 9.30-5.00. 01-242 7401.

CASH PAID for New Valves. Payment
by return. WILLQW VALE, ELEC-
TRONICS, 4 The Broadway, Hanwell,
London, W.7. 01-567/5400-2971.

COMPLETE  good-condition volumes
“Practical Electronics” and “Practical
Wireless” wanted, 1967-1970. WeH
above face value oéfered, plus extra if
binders included. Write 13 Hillside
Road, Northwood, Middlesex. And so
everyone’s happy, if other would-be
buyers see is advertisement and
send an S.AE., TI'll pass on with
pleasure offers surplus to my regquire-
ments.

Aerials

Direct from the

Manufacturers
UM

10 Element

120

HMElement 16 Element

E150 €175

Biks s

APEX AERIALS (P

BAINES for High Frequency Aerials
POSTAGE PAID INLAND ON ALL AERIALS
UHF MULTIBEAMS
MBM 10 £1-90, MBM 18 '£2.65, MBM 30
£3-60, MBM 38 £5.10, MBM 46 £5-50, Log-
perodic wide band UHF Aerlal £4-50, UHF
Diplexers £1.

VHF AERIALS

FM Two Element £2, ITA 5 element £2, BBC
Dipole £1.70, BBC/ITA Combined £2-70.
PRE-AMPS

Masthead £6. Colourbooster £3-88. Coax 5p
and UHP 9p per yard. SAE for full list. Please
state channels when ordering.

R. BAINES, 11 Dale Cres, Tupton, Chesterfield

Eduecational

TRAIN FOR SUCCESS

WITH ICS

Study at home for a progres-
sive post in Radio, TV &
Electronics. Expert tuition for
C & G (Telecoms Techn’s Cert
and Radio Amateurs’) RTEB,
etc. Many non-exam courses
including Colour TV Servic-
ing, Numerical Control and
Compauters. Also self-build kit

courses—valve and transistor.

Write for FREE prospectus and find out

how ICS can help you in your career.
ICS, DEPT. 541 INTERTEXT HOUSE,
STEWARTS RD,, LONDON, SW8 4U}

GO TO SEA as a Radio Officer. Write:
Principal, Nautical College, Broad-
water, Fleetwood FY7 8JZ.
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Educational

TELEVISION TRAINING

(MONbCH ROME AND COLOUR)

also available. Write for prospectus to:
Earls Court, London SW5 9SU. Tel. 01-373 8721,

This private College provides theoretical and practical training in Radio and TV Servicing. Courses of 16
months' duration, with daily attendance, are available for beginners and shorter courses for men with
previous training in Electronics-and Radio. Training courses in Marine Radincnmmunication and Radar are
London Electronics College, Dept. Aj4, 20 Penywern Road,

RADIO, TV, RTEB CERTS., City and
Guilds, Computers, Radio Amateurs
Cert., Practical Electronics (with kit).
Thousands of successes. Details of
home study courses ‘and illustrated
book FREE: BIET (Dept. H.7), Alder-
maston Court, Reading RG7 4PF.
Accredited by CACC.

MEN! You can earn £50 p.w. Learn
computer operating, Send for FREE
brochure--London Computer Opera-
tors Training Centre. E46 Oxford

House, 9-15 Oxford Street, London, -
W1,

CIE, AMSE, City & Guilds, etc.
Thousands of exam successes. Postal
Courses in all branches of Engineer-
ing. Prospectus FREE. State subject
of interest: BIET (Dept H.8), Alder-
maston Court, Reading RG7 4PF.
Accredited by CACC.

Receivers and Components

WITWORTH
TRANSFORMERS

TV LINE OUT-PUT
TRANSFORMERS
Manufacturers of the largest range in the

cauntry. All makes supplied.
Free catalogue
Modern BAIRD, BUSH, GEC, PHILIPS
Replacement types ex-stack.
For ‘‘By-return’ service, contact:
London: 01-948 3702
Tidman Mail Order Ltd.,, Dept. PW,
236 Sandycombe Rd., Richmeond, Surrey
TWS 2EQ
Valves, Tubes, Condensers, Resistors,

Rectifiers and Frame out-put Transformers
also stocked. (182

CALLERS WELCOME

Ladders

LADDERS. Timber 20ft, £7-80; 20ft,
£11-20. Carr. 80p. Brochure (Dept.
WLS), Home Sales, Baldwin Road,
Stourport, Worcs. Callers Welcome.
Phone 02-993 5222, Ansafone installed.

Receivers and Components

NEW

st HE s

A great new 15 watt Hil1 amplifier is now available
at the low cost of £3-75. Just look at the specification
—Power 15 Watts R.M.8., frequency response 15-cs
19000 cs. Signal to noise ratio better than 70 db.
Harmonic distortion 0-19;, Input sencitivity 750mv
into 2k. These factors make the H EleStronics HiFi
amplifier the best dt its price —order now,

[HELECTRONICS.

105,Grange Road;London.S.E.25

SOUND SUPPLIES
(LOUGHION) CO. LTD.
for Eagle International and International
Rectifier Products. TOA P.A. Equipment and
Mikes. Capacitors, Registors, Plugs, Sockets,
Cables, Audio Leads, Semiconductors, Valves,
Vero Board, etc., for the constructor.
ELECTRONICS DEPARTMENT,
12 Smarts Lane, Loughton, Essex.
Tel. 01-508 2715.
Hours: 9.30 a.m.-1 p.m. 2-6 p.m. Mon., Tues.,
Wed. & Fri. 9.30 a.m.-1 p.m. 2-5.30 p.m. Sat.
Closed all day Thurs.

RADIOSPARES COMPONENTS speci-
fied for projects in this, and other
magazines supplied on request., SAE
with all enquiries. The Hgbbies Shop,
32 The Parade, Cwmbran Town Centre,
Cwmbran, Mon.
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BRAND NEW COMPONENTS by
return. Electrolytics 15 or 25V 1, 2, 5,
10 mfds.-3-5p; 25, 50-4p; 100-5p. Mylar
Film 100V -001, -002, -005 -01, -02-2p;
<04, -05-2-5p; -068, -1-3p. Mullard
miniature Carbon Film resistors E 12
series 13 W 1Q-10MQ 8 for Sp. Insured
postage 8p. The C.R. Supply Co., 127,
Chesterfield Rd., Sheffield S8.

Build your P W.Projects onnew

NIPPIBOARDS

PRINTED WIRING BOARD rorvRANsISTORS

@ Take Twenty Series = SRBP Nippiboard Type A

®Experimenters Circuits Supplement: Nippiboard T

(except Nos 5.8 12 13.15.19 20 2) 223

| ®T-cresstor Circuitry for Beginners -ype &
SCAR RADIO SIGNAL BOOSTER (March) Type JAoriB

SCAR REV COUNTER (Feb)

@SOUND OPERATED FLASH (Jan)

@AF/RF MINI PROBE Uan;

SGATE DiP OSCILLATOR (Feb)

SQUALITY Hi Fi SYSTEM PRE-AMPLIFIER Tyoe 2A(20f)

or one Type 4AS. Edge connectors not essential

Ask for NIPPIBOARD Typ‘es for other PW PE EE projects

R'BP types gr equnva%ent in FIBREGLASS

2AS 2 1B 1
2B 32';))
3B 43p
8AS T5p8 5B 62
op ] - f0Bs
A

B
4 5

'n? I_rg/WELECTFICJN (==

]
_ PO.Box11, St Albans, Herts.

ELEVEN BAND RADIO. SWI14 (4-30
MHz). Marine. LW. MW, FM. PB
(76-86). Aircraft (108-136). PB (148-174).
Battery/Mains. BFO. AGC. Squelch
Control. Qutput: 1-3W. 15in x 10in x
51,in. £75. Eight Band Model, with
BFQ, £50. Four Band, MW, FM. Air-
craft. PB. £15-90. SAE. Full Lists,
Langtons Radio, High Street, ROCES-
TER, Staffordshire. Tel. 388.

COMMUNICATION RECEIVERS

S.A.E. details stating requirements. Also avail-
able Power Supplies, Amateur Test Gear, eic.
RX UNIT 67907
Complete 250 mHZ 10 channel RX with 20
miniature valves. Double conversion, AM/FM
with 5004A check/tuning meter. Suitable for
conversion to 2m or 70cm, etc. Good condi-
tion. Less Xtals. £4-50, carr. £1 (callers £4).

RICHARD SELLERS

Eastrington, Goole, Yorks,

SINCLAIR IC-12 £2.45

Sinclair's 6 Watt, 22 transistor IC amplifier and
pre-amp is now available at our new low price,
backed as always by the inclusive 8inclair guarantee
and supplied complete with instructions and a free
printed circuit board. We list below some of the
extensive range of accessories we stock for use with
this fascinating unit.

KITS OF PARTS FOR THE 1012

Including simple volume and tone controls to com-

plete the mono version £1-00. Similar for stereo
version with balance control £2-45.
LOUDSPEAKERS FOR IC12

All 8 ohms and first quality British made. 57 £0-90,
8 x [” £1-35, 10” x 6” *£2-00.

POWER UNITS FOR IC12

A set of components to construct a 30V, 0-5 Amp
power supply suitable for the stereo and mono

versions *£2.00. Also suitable Sinclair PZ3 fully
constructed *£4-00.

TRANSISTOR SENSATION

PNP  Silicon transistors from the 28300 series.
These are untested and unmarked, but we guarantee
that at least 80 %, are good. 100 for 55p, 200 for £1-00,
1,000 for *£3-60.

S-DECS AND T-DECS

8-DeCs £1-25. T-DeCs £2-50. u-DeC A £2-80.
Carriers with sockets to mount 14 and 16 pin in
line ICs on T-DeC and u-DeC A £1-10.

SINCLAIR PROJECT 60

We offer a complete service with a wide range of
accessories and very keen prices. Our large stocks
of all items allow 959% of orders to be dispatched
by return of post. R

Project 60 kit (See below) oo oo *£2.60
Project 605 .. .. aa a0 L. *£2095
Project 60 FM Tuner .. . .. *£19-50
Stereo 60/2 Z30/PZ5 oo oo .. *£1675
8tereo 60/2 Z30/PZ6 . .. .. *2£18'85
Stereo 60/2 Z50/PZ8 .. . .. *220-25
Transformer for PZ8 (42V 2 Amps) oo *£3-45
Active Filter Unit .. .. .. £4-80
PZ5 Power Unit, 30V unstabilized oo *£4-00
PZ6 Power Unit, 35V stabilized .. oo *£6-40
PZ8 Power Unit, 45V stabilized .. oo *£6-40
Z30 Amplifier. 15W rms into 8 ohms .. £3-60
750 Amplifier, 30W rms into 8 ohmz .. £4-85
Stereo 60 Preamp/Control TUnit .. e £7-80
016 Loudspeaker .. .. .. . *£7-40

PROJECT 60 KIT
OQur extremely popunlar completion kit contains the
extra capacitors. DIN plugs and sockets, cables and
fuse hoider needed to complete Project 60 at the
attractive price of *£2-50.

AUDIO CABLES AND PLUGS
DIN audio line plugs:—2 way 12p. 3 way 13p, 5 way
15p.

DIN chassis mounting sockets:—2 way 10p, 3 way
12p, 5 way 12p.

Screened cable with PVC outer sheath:—single
8p per vd., twin screened stereo 8p per yard. 3 core
mains eable 8p per yd.

Flat twin PVC loudspeaker cable, 3p per yd.

SWANLEY ELECTRONICS
32 Goldsel Road, Swanley, Kent

Mail order only, Postage 37p per order on orders
containing one or more items whose prices are
marked with an*. Postage on other orders 10p.




Receivers and Components

EX-RENTAL TV’s (UNTESTED)

Complete with 13 channel tuners. Good cabinets.

Carriage £1-50 extra.
177 Semi 8lim (90° Tube) .. .. %2-50

177/217 8lim (110° Tube) £4-50
19” 8limline .. 55 .. 26-50
23* Slimline .. 5 .. £8-50
19" BBC? Sets .. .. £14-50

TUBES EX EQUIPMENT (Tested)

SINGLE PANEL
317° any type .. .. - 8 £2-00
197/21" any type oo aa 50 £3-00
23" any type .. oo a0 ao £4-00
TWIN PANEL (BOXDED)
19” bonded a0 5 bo .. 2500

23” bonded o9 oo oo .. £6-00
PANORAMA TUBES (METAL RIM)
19" Panorama .. a0 oo .. £500
23" Panorama .. a8 oo .. £6:00
All tubes add £1 carriage.

PERFECT SPEAKERS EX T.V.

Pm 3 ohm (minimum order two) 5 in. round, & in. by
2 in. rectangular—121p each. Add 74p per speaker p. & p.

Special  offer ~~100 Speakers delivered for £15-00.

VALVES EX EQUIPMENT

EBI1 5p § 30L15 121p 1 PL36 221p
EBF89 12p | 30P4 12ip | PL81 174p
ECCs2 12ip | PCS7 174p | PY8L » 1l5p
EC180 7ip | PCF86 17ip | PY800 15p
EF80 12ip | PC84 7ip | PY82 ip
EF86 121p | PCF80 7ip | PY33 22ip
EF183 12:p | PCC8S 12ip | U191 17ip
EF184 124p | PCL85 224p | 8F23 174p
EY86 174p | PCL82 174p | 30PL1 223p
30PL13 20p | PCL86 17ip | 30P12 20p
630L% 124p | PCL83 12}p | 30F5 10p
Add 24p per valve p. & p., orders over £1 p. & p. iree

For Ferguson 850 900 chassis. Adaptable for most UHF
Chassis £2-50, p. & p. 50p.

- TRADE DISPOSALS
(Dept. PW/TS)

Thornbury Roundabout. Leeds Rd., Bradford.
Telephone 0274/665670

NEW MODEL V.H.F. KIT MK2
Our latest kit. Improved design and performance
plus extra amplifier stage, receives aircraft,
amateurs, mobile, radio 2, 3, 4, etc., this novel
little set will give you endless hours of pleasure
and can be built in one evening. Powered by 9 volt
battery, compiete with easy to follow instruction
and built in jack socket for use with earphones or
amplifier.

Only £3-50 +p.&p 10p U.K. only.
Hlustrated catalogue of selected kits and com-
ponents. 15p P&P free.

Galleon Trading Co,
2, Burrs Way,
Corringham,
Stanford-Le-Hope,
Essex.

TRAMPUS ELECTRONIX 5

Brand New to Spec. Money Back Guaranteed.
BC107 8p. BC108 8p. BC109 8p. 2N3055 53p.
Op Amps 709 34p. 741 35p. TAD100/110 Rx £1-67.
PA237. 2w. £1-49. VLED 67p. Zeners 400mW 12p.
1a 50v bridge 30p. IC Photo Detector & amp. 53p.
74N. 7400, 10 etc. 16p. 7441 95p, 7490, 92 T3p.
Numerical Indicators. 0-9 Dec, Pi. 5v. 8 ma bar
7 bar 3015F £1-93. Socket 35p. 7447 Driver £1-23.
NIXIE, 0-9 DP £1:25. DIL Sockets 14/16 Pin 14p.
FREE CATA-LIST, SAE, Data Sheets 7p.
C.W.0. P.P. U.K. 7p. DISCOUNT 10+10%

P.O. BOX 29, BRACKNELL, BERKS.

2
-3
5

0

0 Mixed Resistors—%, 3, 1 watt types .. B5O0p
X 700chm Relays 2p 2co (very small).. .. &80p
x

350chm Moving Coil small sealed type .. &0p

16 x 2k Wire Wound small pots

3
1

Transistors and circuit for 750mw amp o 50p
watt, 5 transistor Amplifiers 9v 3ohm output each

MAIL ORDER ONLY. P. & P. 10p.

A. J. MANLEY, 13 Randisbourne Gardens,

Bromiey Road, London S.E.é

EX COMPUTER PRINTED CIRCUIT PANELS
%in X 4in packed with semi-conductors and top
quality resistors, capacitors, diodes, ete. Our
price 10 boards 50p, P. & P. 8p. With a guaran-
teed mi of 35 ist Data on
transistors included.

SPECIAL BARGAIN PACK. 25 hoards for £1,
P. & P, 22p. With a guaranteed minimum of 85
transistors. Data on transistors included.

PANELS with 2 power transistors similar to
0C28 on each board—components 2 boards (4 X
©C28) 50p, P. & P. 6p.

Mixed C t Parcel. C Toggle,
Wafer, Slide Switches, Plugs, Sockets, Electro-
Iytic Capacitors, Valveholders, Tag Strips,
Transistors, Diodes, Potentiometers, Trimmers
etc. etc. Save yourself £'s. 6lb. nett weight.
£1-00 p.p. 35p.

Assorted C itors (no rubbish). Includ
Silver Mlca, Ceramic, and Polystyrene Types,
100 for 50p p.p. 10p.

Assorted brand new Wire-wound Resistors,
1-10 watts. (4 x 25 different values). 100 for £1-00,
post free.

Muilard Pot Cores LA4, limited quantity. 75p,

2.p. 10p.

Tape Recorder Motors. Operates from

9 OAB, 3 OA10, 8 Pot (ores, 26 Resistare, 14
Capacitors, 3 GET 872, 3 GET 872B, 1 GET 875,
All long leaded on panels 18in X 4in. 4 for £1,
P. & P. 25p.

709¢ OPERATIONAL AMPLIFIER
705 8 lead I.C. 1 oft 50p ; 50 off 35p ; 100 off 20p.

250 MIXED RESISTORS 62p
3 & § watt,
150 MIXED HI STABS  62p

1, + & 1 watt 59 & better

QUARTZ HALOGEN BULBS

With long leads. 12V 55W for car spoi lights,
yrojectors, etc. 50p each. P. & P. bn.

@GP0 EXTENSION TELEPHONES
with dial but without bell.

95p each, P. & P. 80p.

£1+75 for 2, P. & P. 50p.

BARGAIN RELAY OFFER

Single pole change over silver contacts 23V to
50V. 2-5kQ coil. & for 50p. P. & P. 5p

KEYTRONIGS mail order only
44 EARLS COURT ROAD,
LONDON W.8 01-478 8499

9 volt battery. 25p, post 8p.
Plessey Eiectrolytic Capacitors, 200uF. 350V.
35p, p.p. 8p. 150uF. 500V (limited quantity) 50p,

p.p. 10p.
MAIL ORDER ONLY

XEROZA RADIO

1, EAST STREET,
BISHOP'S TAWTON, DEVON

MINI MAINS TRANSFORMER MT7,
30 x 30 x 37mm, 7-0-7V rms, 120mA,
for 9V rectified d.c. Top quality com-
ponent with really cqmprehenswe
data. 70p, UK post 5p. Mail order only.
AMATRONIX LTD., 396 Selsdon Road,
South Croydon, Surrey CR2 0DE.

EX-GOVT. COMMUNICATIONS RE-
CEIVERS, calibrators, signal genera-
tors, components, etc., with money
back guarantee. S.A.E. list. Callers
welcome, please phone first. P. R

. Golledge, G3EDW, Glen Tor, Torring-
‘ ton, Devon. (STD 08-052) 2411.

Situations Vaecant

New Branded Guaranteced Top Quality

MICROCIRCUITS & TRANSISTORS
All complete with Data
2N3055 48p; 741 36p; 723 7T5p.
SOLDERCON I.C. Pin Sockets 0-7p per pin
in strips any length.

Send for List and a 2N2926 (Green) FREE
during APRIL 1972.

JEF ELECTRONICS (P.W.4)
York House, 12 York Drive, Grappenhall,
Warrington, WA4 2EJ. Mail Order Only.
CW.0O. P & P Ip per order. Overseas €5p.

Money back if not satisfied.
Discounts begin at 10 off.

-

RADIO CONTROL. An exciting applica-
tion of electronics and a most absorb-
ing hobby for young and old. We
supply all components, PC, boards,
plastic mouldings, cases, aerials, draw-
ings, details, model accessories, etc,
SAE for leaflets, AERCON DEVELQP-
MENTS, 21 Pembroke Road, Dronfield,
Sheffield S18 6WH.

BEAT THIS FOR YALUE
nd Guaranteed

2N1303 10p; 25/up 8p;
0OC74/AC128 10p; 25/up 8p;

ASY 32 10p; 25/up 8p;

Cash with Order. Post & Pkg. 10p
Many others at low prices —send Wants
R. 1. RICHARDSON, Dept. W.

50 Hayes Street, Bromley, BR2 7LD

RADIO

OPERATORS

DO YOU HAVE PMG |, PMG II, MPT
2 YEARS OPERATING EXPERIENCE ?

Possession of one of these qualifies you for con-
sideration for a Radio Operator post with the
Ci ile Signals Organisation.

On satisfactory completion of a
7-month specialist training course,
successful applicants are paid on
scale rising to £2200 pa;
commencing salary according to
age—25 years and over £1548 pa.
During training salary also by age,
25 and over £1152 pa with free
accommodation.

The future holds good
opportunities for established (i.e.
pensionable) status, service
overseas and promotion.

Training courses commence every
January, April and September.
Earliest possible application
advised.

Applications only from British-
born UK residents up to 35 years
of age (40 years if exceptionally
well qualified) will be considered.
Full details from:

RECRUITMENT OFFICER,
GOVERNMENT COMMUNICATIONS

HEADQUARTERS,

Room A/1105, Oakley Priors Road,
CHELTENHAM, Glos. GL52 5A)
(Telephone: Cheltenham 21491, Ext. 2270)
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Situations Vacant

CITY OF BIRMINGHAM
POLICE DEPARTMENT
WIRELESS TECHNICIAN

Salary: £1,059—£1,416 per annum (Technical
Grades 2/3) or
£1,416—£1,653 per annum {Grade 4)
according to experience, qualifications
and ability.

Required for the repair and maintenance of mobile
and personal radio sets used by Birmingham
Police, Fire and Ambulance, and other Depart-
ments. Applicants should be familiar with princi-
ples of transmitter and receiver design and
experlenced in fault finding techniques Interest-
ing_and worthwhile work with a 374 hour week.

Applications should be received within 14
days addressed to:

H A SHORT-WAVE
= " . KITS

WORLD-WIDE RECEPTION

BELLING LEE INSULATED TERMINALS. Red or
Black, 5 amp, max. 10p pair, pp 2}p
BERCOSTAT WIREWOUND RHEOSTAT 50 volt,
00 Q 25 watts, 2” dia. 25p. pp 7
FINNED ALUMINIUM HEATSINK 9” x 13”, Ready
Drilled. 20p, pp 5p
SMITHS CIRCULAR TAPE POSITION INDICATORS
Resetable, 50p, pp 5p.
G.E.C. § AMP 240 VOLT A.C. CIRCUIT BREAKER.
75p, pp 10p.
SUB MIN CROC CLIPS. Red or Black, insulated 4p.
Min. quantity, 6 pp. 3p.
GARRARD MAG TAPE DECKS: 1%ips, 50v solenoid
operated brakes etc., Mains voltage motors £7.50
each, pp £1-23.
44 PLANNAIR FANS. Complete capacitor, ex-
equip. 2,800 r.p.m. £3-50, pp 40p.
ELECTRIC MOTORS, HOOVER OR CROMPTON
PARKINSON. 250v. Single Phase A.C.
3 h._p. 1,440 r.p.n. £3.75 pp £1-00
$+hp. 1425 r.pan. or 2,800 r.p.m. £6-75
pp £1-25
% h.p. 1,440 r.p.m. £2.25 pp 7ip

AUDIO CONNECTORS

8 pin Din Plug .. . .. 13peach
STAFF APPOINTMENTS 5 pin Din Plug A type, B type ..o 18P
P.0. BOX 29 Council House, Birmingham, B1 Famous for over 35 years for Short-Wave Equip- 2 DX_n D{D Speaker Plug/socket .. 1lop ,,
1B8. ment of quality, “H.A.C.” were the O i 3 pin Din Line Socket .. .. 13p ,,

liers Wi

PLEASE STATE REFERENCE _ NUMBER R S 3-5mm Jack Plug Screened .. .. 10p
43/WT/1/1 ON LETTER AND ENVELOPE. customers—including ‘Technical Colleges, Hos- Standard Jack Plug .. . .. 10p ,,
(V 9908) pitals, Public Schools, R.A.F;, Army, Hams, etc. Screened Standard Jack Pl\lg-‘! .. 15p ,,
NEW “DX” RROEITER Stereo Jack Plug .. .. .. 18p ,,
Improved one-valve model “DX” mark 2. Screened Stereo Jack Plug .. .. 18p

Complets kit«—prlee $3.30 (poat & paeking 20p.). Phono Plugs: Red or Black 3p each.
‘Australia, India

Ctufw?gv;;'ﬂm Tam 14 of“ Ag’r:“ pp on above items 3p.
o atibes, Sl years of age and have B.A.R. MINI AUTO-CHANGER,

Mono Cartridge £4-75 pp 30p.

MAINS NEONS.

Red or Green. Size: ” X 11" 15p, pp 3p.
LEVER ACTION P.0.1000 TYPE SWITCHES.
Lock 4-pole changeover 15p, pp 3p. (ex-equip.)
Lock 2 Pole Changeover 10p pp 3p. (ex-equip.)
AUDIO LEADS

from all over the world.”
Send B.A.E. for test report.

This kit contains all genuine short~wave com-
onents, driiled chassis, valve, accessories and full
ructions. Ready to wasmmble, and of course,
as all our.producte—fully guaranteed, Full rangs
of other B.W, kits, including the famous model
~K'rand “K plus” (illustrated above). All orders

NEW VALVES!

Guaranteed and Tested
24-HOUR SERVICE
1R5 .25 | DF91 14 [EF8Y .24 | PCL86 37

E DF96 - EF9l  -12 | PFL200 -51 despatched by return. order only.), Send o
ﬁ_‘i ﬁ DKIL gg EF92 225 PL36 47 now for free descriptive catalogue & order form. s;mned L ,153
384 24 | DK92 35| EF183 -26 | PL81  -48 -5 mm JACK/$-5mm JACK 7' 6” long 40p

“H.A.C.” SHORT-WAVE PRODUCIS 5-Pin Din A Type, 5-PIN A TYPE. Approx 5’ long

29 Oid Bond Street, London W.} 70p. Bp above i terhs 5p.

PIEZ0O DYNAMIC MICROPHOKNE

50k Q £1-00 pp 8p.

MULLARD SCREW TERMINAL CAPACITORS.
4,500 uf 64v. 7100 ui 40v. 50p each pp 10p.
BELLING LEE 1-5 amp in-line rubber covered
interference suppressor 25p pp 8p.

RUBEER 3 PIN 5§ AMP NON REVERSIBLE CABLE
CONNECTORS 20p pp 5p-

poly-planar

FIBRE GLASS TAPE 3" wide 50 yd. roll. 50p
20-Watt Full Range Speaker vp 15p.

SOLENOIDS 12 VOLT PULL ACTION

27 X1" % §” 40p pp 8p.

STC SEALED RELAYS DOUBLE POLE
CHANGEOVER

48v 2500 Ex-equip. 15p pp 5p.

SIEMENS MINJIATURE RELAY. Double pole
changeover dust cover/base 48v 2500 50p pp 5p new.
STC MINIATURE RELAY 280Q Perspex Cover
6-15v new, 85p pp 5p.

GARDNER’S POTTED TRANSFORMER 0-250v
Input: 18v 500m/n 50v 150 m/a, 6v 250 mfa Output.
8ize 3* X 2} X 217, £1-00, pp 20p. Ex equip tested.
TELESCOPIC AERIALS

Chromed 7% closed 28" extended 6 section ball
jointed bage 28p pp 8p new.

Completely replaces the f"-“""‘“?
a

conventional cone speaker ./, (;irfﬁ

30P19 -56 | ECL80 -2 | PCF801 -27 | UCH8L -30
30PL1 -58 | ECL82 -28 | PCF802 -38 | UCL82 -3l
30PL13 -87 | ECL86 -34 | PCF803 -59 | UF89 -28
30PL14 -63 | EF39 -36 | PCL82  -30 | UL84 -29
DAF91 21| EF80 -22 | PCL83 -55 | UV85 -24
DAF96 -35| EFS5 -26 | PCL84 -33 | W77 -42
DCC90  -80 ) EF86 -28 | PCL85 -87 1 277 ‘18

Post/Packing on 1 valve 7p., plus 3p. per valve on each.
extra. valve Any parcel msuxed against damage in transit
3p. extra. Office address. no callers.

GERALD BERNARD

83 OSBALDESTON ROAD,
STOKE NEWINGTON, LONDON N.I§

Super-thin construction *%M’i
permits new installation ideas, ——

Power capabitity: 20 watts peak
Frequency range: 40 Hz-20 KHz

Sensitivity: 85 dB/M for 1 watt electrical input . .

I ti d .8 oh MULLARD 4 DM 160 INDICATORS in plastic

LGESULEO LECBLAE holder/cover ex-equip. size approx. 13" x1}"x31”

Operating temperature range: —20°F to +175°F 36p pp 8p.

Size (WxDxL): 1-7/16” x 11.3/4” x 14-11/16” PRINTED CIRCUIT BOARD/19 ACY 19's 10 0A200

Weight: 19 ounces Diodes: 1 reed relay: 10 AZ 229 zenner ass. capacitor/
. resistors. Power supply 22v 250 mf/A DC. Output

240v. AC £1 pp 20p ex-equip.

TOGGLE SWITCHES. Single pole Double Throw

ex-equip. new condition, §0p doz pp 13p.

£6-50 each Stereo pair £12'50

INCOMPARABLE

post free PAINTON PLUG SOCKETS Type 159 series working
voltage 350v AC/DC current max. 3 amp AC/DC
v H F KIT b 7 pin plug & socket. 50p pp 6p. 15 pin plug & socket
I1. . we euro.)a £pp 6. 31 WAY PLUG & SOCKET. Z1:30.
Johnsons CV2—unique triple-purpose (Con- P.O.Box162

CASH WITH ORDER PLEASE

FIELD
ELECTRIC
LIMITED

3.Shenley Road,
Borehamwood, Herts.
Adjacent Elstree Mainline Station
Tel: 01-953 6009,

verter, Receiver, Tuner-Feeder) kit for the
Amateur enthusiast. Fantastic transistorized
performance, World Wide Saies. Complete
kit of top grade parts with coils covering
80-180 mHZ, plus easy/build diagrams and
instructions. £4 direct from makers or
S.A.E. for free literature.

JOHNSONS (RADIO)

ST. MARTINS GATE
WORCESTER WRI 2DT
Est. 1943 Tel. 24864
{A division of the G-BAN Organisation)
NEW GLOBE-KING SKY RANGER 5. W. KIT &
CRYSTAL SET KITS AVAILABLE SOON.

Watford WD1 1AA

Please mention

PRACTICAL

WIRELESS

when replying to
Advertisements
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AMPEX 7-5v. 0.C. MOTOR.
This is an ultra-precision tape
motor designed for use in the
AMPEX model AG20 portable
» recorder. Torque 450GM/CM.
Stall load at 500 ma. Draws
60 ma on run. 600 rpm + 5%
speed ad;ustmenc internal AF/RF
suppression 3” dia. 1" spindle,
motor 3" dia. 13", Original cost
£16-50. Qur price £4-25. P. & P 7.5p Mu-metal
enclosure available 75p each.
SYNCHRONOUS MOTORS
SMITHS. 250v. 50 Hez, Available in the following
R.P.M. 2-3-6-10-30-60. Price 75p each. Carr. paid.
CROUZET. 220/380v. 50/60 Hz. 250-300 rpm.
75p. Carr. paid.
MAINS INDUCTION MOTOR. Open frame,
%" spindle, weight 2 Ib. Powerful. 88p each.

P. & P. 12p.

ARED MOTOR
ELECTRO CONTROL (CHICAGO) Shaded
pole 240v. 50Hz, 200 rpm. 10ib. in. £2-50, P, & P. 25p.
MYCALEX. Open frame., shaded pole mo:ors‘
240v, 50 Hz 7 rpm 7.8 Ib. in. 80 rpm. {2 1b,
£2-25 each. P‘

CROUZET" TYPE 965. 115/240v.

4 50 Hz, 47/68 watts. 50 rpm. Smuny
constructed.  Size: 2" dia. 35"

long plus spindle, 17 }” dia. Anti-

clock. £2-75, P, & P,
TYPE 955. Same as above, but 3 rpm £3-00
P. & P. 25p.

RELAYS
“FINDER’® 240v. A.C. Octal Relay 2cjo 6 amp
contacts, Perspex enclosed, 75p.
“B, & R.”" 3 ¢/o. 10 amp contacts (silver) opera:es
clm 2 volts D C Draws approx. | amp. Size:
LIRS E
"ENGEL & GIBBS" 240v, A.C. Plug-in relay 3 c o
perspex enclosed £1-00.
NEW “F.LRE.”” PLUG-IN
RELAY.~115v. Coil 50/60 c.p.s.
3 heavy duty silver change-over
contacts. Very robust. 63p.
NEW “ISKRA® 240v. A.C.
RELAY. 3 ~ 6 amp. Changeover
contacts. 63p.

SIEMENS HIGH SPEED! J

RELAY. Type 89L. 1,700Q +
1,7000 coil New 63p each

PROGRAMME TIMER BY HONEYWELL
A bank of 15 micro-switches are
each independently opera:ed by
15 pairs of cams which in turn are
individually ~adjustable to give
switching periods of zero to 12
seconds with infinitely variable
combinations. A mains synchronous motor drives
the cam shaft at | rev. per 12 seconds (5 rpm)
Criginally cost £15-00 plus. Many applications such
as lighting effects, etc. ew in original makers
cartons. First class value at £5-75 plus 25p P. & P.

PRECISION FAN CO (SMITHS INDUS.
TRIES) DOUBLE_ENTRY CENTRIFUGAL
FAN /| BLOWER, This 15 a_beautifully balanced
particularly quiet running unit
giving approx. 90 cubic ft./min.
The motor is a 2 pole shaded
poie Mycalex, drawing oniy
240 ma on run, Weight 2% Ibs.
Sizes: case dla 3-1 ins., width

(case only) 3-125 ins. Width
overall (inc.) 5:25 ins. Aper-
ture 3-125 ins. & (-85 ins.

Offered well below makers
price at £2-95 P. & P. 25p.

H“NORPLEX’" (U. S A ) FIBRE-GLASS
COPPER-CLAD MINATE. — First
quality, Woven Glass base Epoxy-resin,
excellent mech. & elec. proper:ies. Heat
Resistant. Full spec. available. This is a special
purchase and only available whilst stocks last,
Sizes: 127 + 127, 24” 4 127, 247 + 24”7 or
full sheet 43" + 37 (11 sq. fc). Slngle sided
Copper in fullowmg thicknesses: Li30”, 3/a1”.
11s", 3/as”, price £l per sq. ft. or £10 per full
sheet. Double-sided Copper !/s2”, 1/1s”, 4/32 .
£1-25 per sq. ft.. £11 per full sheet. P. & P
up to 4 sq. ft. 25p. Any order over 4 sq. f:
post free.

ERNEST TURNER 8002 METER.
1602 movement, 2” case eliptic.
plastic {front. Green-Red-Green un-
calibrated scale £1.50 each. Carriage
paid.
PAINTON BOURNS TRIMPOTS. k. 2k.
25k Sk, 10k, 20k, 50k, 500k. Other Trimmer
ots in stock: RIL 10k, MORGANITE 1k, MEC
IOOQ (tubular) 50Q. Any 3 for £1-10 carr. paid.

6 DIGIT NON-RESET COUNTER by E.N.M.
Ltd. 240v. A.C. Size: 24" high ¢ PR P3O 1 B 21

“SORENG” MAINS SOLE-

NOID. |~ travel, 18!b. pull
(approx.). Size: 2}' long ¥ 23"
x 23~ high. Powerful. £1- 75.
P. & P. 25p. ¥
“DAVENSET" MAINS SOLENOID. i

travel,
8lb. pull (approx.). Size: 24" long ¥ 24" = 2 high.
Similar in appearance as agove £1-25. P. & P. 25p.

“MAGNETIC DEVICES'™ Mains 5olenoid.
2¢ + 14 » b4” approx. 2lb. pull. Plunger Travel
14", New in makers boxes offered at half original
cost. 75p. P.

SLIDER swrrcnas P3 amp. type B
D.P.D.T. I"x &~ }” deep. I amp. L
type 3 P.D.T. $" T oA ~ deep
£1-25 per doz. Elther type or mixed
as required, Carr. Paid
BONNELLA “«CHERRY' ROLLER
LEVER OPERATED MICRO-
SWITCH TYPE B23- 30K. 5 amp. c/o. 502 operat-
ing pressure, Length of Lever. 3", Pre-travel -062".
£2:25 per doz.

HPCA\‘EY"JEL' iy ‘,3 Rerize, Flgsh mi iero. swirch
10 amp. c/o. The side panel is insulated. End piate
size: 27 x 8”. £1-50 per. doz, Carriage. paid.
VINKOR POT CORE ASS. TYPE LA.2103°
Normal price £1:48. Our price 75p.
L.T. TRANSFORMERS. P —||0-240v
Sec. 4 5—0—4 5v at | amp. Size: - (B
60p. P. i5p.
Prlm 210[240v
£1-25. P. & P. I5p

Prim. 200/240v. Sec '0-1-56-58-60 at 3-5 amps plus
0-90 at 100 ma. Wax impregnated with screw term.
blocks., Weight 10 Ibs. £3-60, plus 40p P. & P.
“WODEN." Prim. 10-0-200-240v. Sec. two
separa:e windings 6v. at 4 amps each. £2-50, plus

30p P. & P.
i WODEN." Prim. 0-1 |0—200—220—240V Sec.
£7-50, plus 50p P. &
Sec. 0—-380—

Sec 0-5-10-15-20v. at 2 amps.

34-36-38v. at 600va.
H.T. TRANSFORMER Prim. 240v.
400-420—440v, at 40va. £3. Carr. paid

CURRENT FLOW
INDICATOR. Ideal for all types

of battery operated equipment
(portable machines. tape recor-
ders, etc.). Four white segments
appear when current flows.
Coil is 6009 6jl2v. Drawing
only 8 ma on function. Neat in .
appearance. Size: dia. 137 » 1
centres |47, £1:25 each. Carr. Paid.

deep. Fixing

BUSINESS HOURS

301 EDGWARE ROAD, LONDON W2 iBN

92.m.—6p.m. MON. TO SAT. (PWI) Tel. 01-262 22512
A.H. Supplies . . 1124 , Edgware Electronics Centre 1104 ; NIP Electronics ... = 1132
AKG Equlpment Led. 1043 | i
Antex Ltd.. | Felstead Electronics ... 1107 ; Padgetts Radio Store ... o112
: = g S Es 1054 WE - 34 ' Parridge El Led, 116
Apex Aerlals ¥ N KT Field Electrics Ltd. 01 A Partn“gé ectronics e
Audioscan ... . ... 1130 | Galleon Trading ... ... . 1133 o Fowe ol -
Autotron Co. we w1094 | Gladstone Radio ... 1054 t R.D.L. e 1130
Baines, R. .. - .. 113] | Global Audio Discount Warehouses ..., 1050 Radio Component Specnallsts 1083
Baker Reproducers Led. . 1094 | Government Communication Head- Radio Exchange Co. ... 1079
Belding & Bennett ... .. .. l13] & Quarters e e ew . 1133 | Radio Society of Great Britain. 1124
Bell’s TeJ:vmon 2 L. 1131 i H. Electronics .. &ad:ﬁo & TRVd Components (Acton) Ltd 1052I3
Bentley Acoustic Corporation Lid. . 1108 | "HAC' Shortwave Products . ROC Electronics ... T 0600
Hadley, C. ' Cov 2 1041
BLET. conditions - S S22 | Marverion surplus Co- Lig. 1 lIIL RN ConeeaML el
gs.-':iipﬁ:mucu ”;-,f :?g-li Henry’s Radio Ltd. . 1129, Cov 4 R.1. Richardson ... ... 1133
Blofﬁn f’roie’cts Y“ 1130 Home Radio (Components) Ltd .. 15 Salop Electronic ... L1130
British National Radio & Electronics LCs. 1112, 1131 | Sellers, J. R. | 2‘ 123§
SCZOOI o - ... 1059, 1128 | Ivoryet Ltd. 048 g'h":;ae':;mf.'::'f:dl'td 1 :b %
g::l,la jw(zylectif:arlt)mﬂ:z “)%g ef Electronics ... 1133 Sound Supplies ... s 1132
Bush & Meisenner . "l i076 | Jermyn Industries o Speakeer Selection . L 1058
- ohn’s Radio Smith W Co. {(Radio) Lt .6,
CBM Electronic Co. ... .. 1124 Johnsons (Radio) Ld. ... .. 1134 Stephens Electromcs( ) . 1058
ET Elecc(r:onics Led. =Y :t')g? ordan-Watts Ltd. ... Ho7 Surplectronics ... 1042
C;:?r::'son;c Electronics = 71130 | KVA Electronics ... .. log4 | Surplus Electronic Tradmg 1076
Circuit & Supplies 1130 Kensington Supplies ... o . B3 Taylor Electronic.. . 1130
Codar Radio Co. ) - 1080 Keytronics e 1133 Thacker, A. H. 1076
Colomor (Electrics) Ltd 1115 King, J. M. ... 1130 Thornbury Trade Dlsposals ... 1133
Comet High Fidelity Discount Ware- Knopp, J. ... .. 1130 Tidman Mail Order .. 1132
C housei:I L= wER I0;165/7 Lasky's Radio Ltd. - ... 1049 Trampus Electronics ... .. 1133
Concor sceronics Ltd = 110 ; Lewis Radio 3 - 128 | velco Electronics ... 1104
i Gl ol 104 Linear Products Ltd. ... 1048 | vero Electronics Ltd. ... ... 1076
D.EW. e .. 1130 London Computer Operators Tralnlng {558 Ol C N
Dabar Eleccronlcs Products = ... 1084 Centre_ ... Web Europa . s .. 13
Data Publications.. ... 1084 | London Electronic College ... " 1132 | West London Direct Supplies ... 1042
DEW Wokmgham 1130 | Lowe Electronics Ltd. ... . 1107 ailcks'l D. ; d& Co. ... :(I’gi
Discosound .. 1094 ilmslow Audio
: M&B Components (Leeds) Led. 1104 )
Duke & Co. (Londor) Ltd. - 1080 | Magror Led. .. 1108 | York Electronics ... 1080
Elekon Enterprises ... 1058 Manley, A. 5 200 .. 1133 Young Electronics " 1130
14
ElectroValue S0 11093 | Marshal, A., Son ... 1103 | yyukan R NETE
Electro-Tech Sales Ltd. ... 1135 Mole, M. & Son Ltd. ... ... 1048
Elvins Products ... 1042 | Multicore Solders Ltd. ... ... 1044 ' Z & | Aero Services Ltd. .. 1136




Head Office and Warehouse Z & I AERO
44h WESTEOURNE GROVE SERVICES LTD. Retail Shop
LONDON W2 Please send all correspondence and Mail-Orders to Head Office 85 TOTTENHAM COURT ROAD
Tel: T27 5641/2/3 When sending cash with order, please include 124np in £ for postage and handling LONDON W1
MINIMUM CHARGE 15np. No C.0.D. orders accepted Tel: 580 8403
Please note that the valves offered below are not necessarity of U.K. origin Open all day Saturday
0A2  0.38 | 64Q5 0.38 ; 6¥F1 .75 | 7Y4 .65
OA3 .45 | 6AQ6  0.85 | 6F5 75 | 9B iy EF97 0.85 « GZ33 0.70 | PL
oy GHIEEE G| 58 BElieRe i First Quality  Fully Guaranteed 5530 45 | G7ai 040 | i 085 | vass o0
OB3 0.70 | 6AR6 055 | 6F11 040 | 10D1  0.55 EF183 030 | HABCS00.45| PLS2 0.45 | U301 0.40
063 048 | 6ARIL 1.5 | 6F13 048 | 10D3 020 EFi84 0.35 | HK90 0.40 | PLS3 0.45 | U403 0,60
OD3 035 | 6AS5 045 | 6Fl1 070 | 10F1 075 EX90 030 | KT66 205 | PL8i 0.40 | U404 060
IB3GT 0.40 | 6AS7G 0.85 | 6F15 085 | 10F8  0.60 EL34 050 | KT83 2.00 | PL302 0:85 | USOL 0.80
114 0.20 | 6AT6 035 | 6F18 0,50 | 10F18 050 BRAND BL36 050 | N78  1.50 | PL504 0.80 | UABCSO |
IR4 045 | GAU6 0.25 | 6F23 0.85 | 10L1  0.50 EL37 180 | PABCS00.40 | PL508 0.90 0.40
IR5 040 | 6AV6 030 | 6F24 075 | 10LD110.65 EL4l 060 | PC86 0.60 | PL509 110 | UAF4L 0.50
%Sé g_gg gngﬁs A g_gg SE% 0'00 10518 0.80 E%ﬁ g.gg PC88  0.60 | PL80L 0.80 | UAF42 0.55
X .. 26 .35 0 . PC97 0. - y
14 030 | dsKe 030 | oras 068 B (i ELECTRONIC VALVES ELS 042 | PCo00 043 | Tuos 000 | Uboa 0.80
. 5 1. 6GKS6 0.60 | 12AC6 0. 3045 SOLH S . s .25 | PABCS0040 | PYSL 0. X
1U5 060 | 6BF6 0.5 | 674 Bl e G || Bren B 1| B s i el || e (] || e e Y35 083 | UBrao 0:40
1ya 080 GBEG 075 | 6I5GT 0.80 | 1246 0.53 Ees 060 || Bt || s B | et O || . R0 | e O || ) )| e 85
2B 0. i 6 020 | 12ALs 0.50 | 30C15 080 | 90AG 2.4 i v || & 88 | POCSS 0.55 | PYSL 030 | UBLL 0.80
s i | e G ] 20 | 124L5 0. 50 : 240 | DY86 0.32 | ECC1890.65 | EL95 0.35 | POC8Y 0.55 | PY82 X
pe, 4| meeds L 0B | MR\ B R\ B SR B 08\ BOULE B 88 EReR B AR T o
. i 7 0.35 | 12AT7 035 | 30F5 085 | 90CV 2. C 0 i 2 130 | PCCS05 0.85 | PYSS 040 | TCCS5 04
3l oy 0| Be B3 e BRI 5, B 2.40 | E88CC 0.65 | ECF82 0.85 | ELL80 0.75 | PCC806 0.80 | PY500 1.00 | UCF80 O,
B olGEs | By B | o || e 1 075 | 807 050 | EISOF 1.00 | ECF86 0.85 | EM34 1.00 | PCF80 0.30 y i
X . 19190 | 815 895 | ESLOF . .30 | PY800 0.40 | UCH21 0.6
3B28 250 | 6BS7 180 | SLGGT 0.45 | 124V6 040 | S0PY, 00 | ECF8041.85 | EM71 080 | POFS2 0.35 | PY8 i
X Y 11085 | 8664 078 | BABCS06.35 X . 01 0.50 | UCH42 0.7
384 38 | 6BWe 085 | oLy 040 | 1aave odn | ot ogn .35 | ECH35 1.00 | EM80 0.45 | PCF84 0.60 | PZ30 0.35 | TCHSL 0.4
o v | i (5K || i G A X : . 5642  0.70 | EAF42 055 | ECH42 0.75 | EM81 0.80 | PCFS6 0.80 V026 T X
) || B ] | R 12‘&(;7 :go ggﬁg .gg gggg tlt.gg EBcss .50 | ECHSL 0.30 | EM84 0.85 | PCFS7 0.90 eevos 3.25 %gﬁgé o'gs
SUSG 035 | 6BZ6 040 | SNTGT 048 | 1iB4A 080 | 30EL2 80 | oldo 160 | BROSL 09 | BOMed 0.45 | BMBy 090 | boreososh | S 0¥ igs | Ure 08
X i '80 | 19BAG 0. i d 281 0, . . PCF302 0.5 K X
g}(;xGT .gg gg%%'r oo.g 6P28  0.85 IQBAs .2 S0P gg 2:132813 f'gg E%%Sg 0.23 Egﬁgg gg =] g.ga PCF805 o.soo QQV03-210A5 Eggl olg
. .35 | 6Q7 .40 | 129BE6 0. ¥ : d . 51 0.40 | PCF8060.70 5, o
M, G w6 ek GdR) B8 ok ShO iR bk o ) B coed) R
2 0. 5 X .40 | 12BY7 0. Y . o d . X PCH2000.70 i g X
R Ue | S5t s ||l R3] s g ggig gg Zggg %og ECS6 0.0 | ECL84 0.55 | EYs3 0.55 | PCL8L 0.50 | TT21 3.00 %532 .gs
HRL SN 08| Dl MELGI S ) nm s o T wi) nne ) o o | ms S| tng b
i i N7GT0.85 | 12Q7GT0.40 | 35C5 050 | 9002 O i i .48 | POL83 0.86 | TY2-125 UF89  0.40
ALy 0461 50Ys 048 | 6507 046 | 1a9k7 040 | Sons oR 040 | ECO1 0.80 | EF40 0,50 | EYSS 043 | PCL&4 0.45 10.00 | UL41  0.65
GANG 050 | 0Y- 070 | 0SB 040 | 2001 0.50 | J5LaGTOBG | AFY  0os | BGos 058 | Tris 009 | Pas o DL 140 | U18/20 075 | UL84  0.40
gl R B Y R N 50 | AZL 055 | EC93 055 | EF42 0.70 | EZ41 0350 | PCL86 0.45 | U25 0. .
Sy g Gmam m s RTUR ) B S8 SE B GG G2 RAER AR O OB
6AK6 0.8 H A 040 | 20P4 1.0 | 3524G 0. ] i i i .28 | PCL8000.93 | U3l 0.6 d
. | sats o4g | SDOSB 070 | 6V6GT 0.40 | 20p5 1B S3ssGTod0 | CYSL 093 | BaC: 0.5 | mras oge | CTIC 300 BOLSIOTE | ToT 210 | Ovi o4
Fas 060 | 6X4 0.5 | 2005 G2 : . 1 035 | EF86 030 | PD500 1.30 | Us2  0.35 | UY! i
6AL5  0.20 .50 | 5045  0.75 | DAF96 045 @ BOCS2 0.80 | EF89 0.2 Y501 0.80 - 82 0.50
GAMS 0.35 gg}*j 'gs ggi{gGT .gg ggﬁgg’r 8’50 50B5 0.50 | DF9% 045 | ECC83 0.30 | EF9l '583 GZ30  0.40 ggis gg Uz 035 | UY85 0.40
s 038 | un 038 | B2, 4| ric odo | oy ofo | Dke 03 | meosi fa| v i | ol oae| Erimetds | bin i3 | ine 3
e ANCISTORS : . 5 0.40 | EFe5 035 | GZ32 048 | PL33  0.35 | U201 085 | 78037 1.20
ggggg g%; 201% 0.20 ; BD123  0.80 .
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In just 2 minutes,find out how
'you can qualify for promotion
or abetter job in Engineering.. :

That’s how long it will take you to fill in the coupon below. Mail it
tc B.ILE.T. and we’ll send you full details and a free book. B.LLE.T.
has successfully trained rhousands of men at home ~ equipped them
for higher pay and better, more interesting jobs. We can do as much
for YOU. A low-cost B.LE.T. Home Study Course gets results
fast — makes learning easier and something you look forward to.
There are no books to buy and you can pay-as-you-learn.

If you’d like to know how just a few hours a week of your spare
time, doing something constructive and enjoyable, could put you
out in front, post the coupon today. No obligation.

Mechanical
A.M.S.E. (Mech.)
Inst. of Engincers
Mechanical Eng.
Maintenance Eng.
Welding

General Dicsel Eng.
Sheer Metal Work
Eng. Inspection
Eng. Merallurgy

C. & G. Fng. Crafts
C. & G. Fabrication

Draughtsmanship
AM.LED.

Gen. Draughtsmanship
Dic & Press Tools
Elee. Draughtsmanship
Jig & Tool Design

Design of Elec. Machines

Techmeal Drawing

Building

Electrical & Electronic

A.M.S.E. (Elec.)

C. & G. Elcc. Eng.
General Elec. Eng.
Installations & Wiring
Electrical Maths.
Elcctrical Science
Computer Electronics
Electronic Eng.

Radio & Telecomms.
C. & G. Telecomms.

C. & G. Radie Servicing
Radio Amatcurs’ Exam.
Radio Operators’ Cert.
Radio & TV Engincering
Radio Servicing
Practical Television

TV Servicing

Colour TV

Practical Radio &
Electronics (with kit)

WHICH SUBJECT WOULD INTEREST YOU?

Auto & Aero
AM.IM.IL
MAA/IMI Diploma
C. & G. Auto Eng.
General Auto Eng.
Motor Mechanics
A.R.B. Certs.

Gen. Acro Eng.

Management &
Production
Computer Programming
Inst. of Marketing °
A.CW.A.
Works Management
Work Study
Production Eng.
Storckeeping
Estimating
Personnel Management
Quality Control
Electronic Data
Processing
Numcrical Control
Planning Engincering
Matcrials Handling
Operational Research
Metrication

Constructional
AMSE. {Cv)
C. & G. Srructural
Road Engineering
Civil Engincering .
Building
Air Counditioning
Hearing & Ventilating
Carpentry & Joinery
Clerk of Works
Building Drawing
Surveying
Painting and
Decorating.
Architecture
Builders’ Quantitics

(Write if you prefer not to cut this page)

BIET

General
C.E.L
Petroleum Tech.
Pracrical Maths.
Refrigerator
Scrvicing.
Rubber Technology
Sales Engincer
Timber Trade
Farm Science
Agricultural Eng.
General Plastics

General Certificate

of Education
Choose from 42
‘O and ‘A’ Level
subjects including:
English
Chemistry
General Science
Geology
Physics
Mathematics
Technical Drateing
French
German
Russian
Spanish
Biology
B.LE.T. and its
assoctated schools
have recorded well
over 10,000 G.C.E.
successes at ‘O and
‘A level.
WE COVER A WIDE
RANGE OF TECHNICAL
AND PROFESSIONAL
EXAMINATIONS.

THEY DID IT-
SO COULD YOU

““My income has almost trebled . . . my
life is fuller and happier.’” - Case History
321

“In a(idiﬁon to having my salary doubled,
my future is assured.” — Case History
H/493

“Comi)leting your Course meant going
from a job I detested to a job I love.”’ -
Case History B/461.

FIND OUT FOR YOURSELF -

These letters — and there are many more
on file at Aldermaston Court — speak of
the rewards that come to the man who
has given himself the specialised know-
how employers seek. There’s no surer
way of getting ahead or of opening up
new opportunities for yourself. It will
cost you a stamp to find out how we
can help you.

Over 3,000 of our Students
have obtained City & Guilds]
Certificates. Thousands of

other exam SHCCEeSSeS.

POST THIS COUPON TODAY

Free/

‘Why not do the thing that really interests you?
Without losing a day’s pay, you could quietly
turn yourself into something of an expert.
Complete the coupon (or write if you prefer
not to cut the page). We’ll send you full
details and a FREE illustrated book. No
obligation and nobody will call on you . . . but
it could be the best thing you ever did.

BRITISH INSTITUTE OF
ENGINEERING TECHNOLOGY

Dept B2, Aldermaston
Court, Reading RG7 4PF.

-------------‘
To: B.LE.T., Dept B2, Aldermaston Court, Reading RG7 4PF,
I Please send me book and details of your Courses in .

Subj. of interest ..........

Accredited by C.A.C.C,

B.LE.T-IN ASSOCIATION WITH THE SCHOOL OF CAREERS-ALDERMASTON COUR'_I', BERKSHIRE

Published approximately on the 7th of each month b
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v IPC Magazines Limited, Fleetway House, Farringdon Street, London, E.C.4. Tel: 01-634 4444. Printed in England by Index Printers,
Dunstable, Beds. Sole Agents for Australia and New Zealand—Gordon and Gotch (Afsia) Ltd.; South Africa—Central News Agency Ltd.; Rhodesia and Zambia—Kingston Litd.; Bast
Africa—Stationery and Office Supplies Ltd. Subscription rate (including postage); For one, vear to any part of the world £2-63.

PRACTICAL WIRELESS is sold subject to the following conditions, namely, that it shall not, without the- written consent of the Publishers first given, be lent, resold, hired out or
otherwise disposed of by way of Trade at more than the recommended selling price shown on the cover, and that it shall not be lent, resold or hired out or otherwise disposed of in a muti-
lated condition or any unauthorised cover by way of Trade, or affixed to as part of any pubiication or advertising, literary or pictorial matter whatsoever.



10th EDITION
CATALOGUE

pages fully
detailed and

TEST EQUIPMENT
Huge vange in stock—toe
much to list here, It's ali in
the latest catalogue—prices——
specifications etc. Also Panel
Meters and Edge Meters.

illustrated
covering every
aspect of Elec-
tronics—nplus
data, circuits
and infor-
matien

at Special
Low Prices and
Fully Guaranteed

TURNTABLES
CHASSIS (Post 50p)
SP25/3 £11-30 HT70 £16-60
MP60 £11-30 MPGIO £15-15

AP76 £20-50 Zero |00S
£41-97
With PLINTH/COVER
(Post 70p)
MPSO PC  £17-65
HLY5 PC  £37-35
HT70 PC  £23-5¢

GL72P ~ £32.95
CART/PLINTH|COVER

LOW COST Hi-Fl S?EAKER"

E.M.l. Size 134” X 84”. Large Ceramic Magnet.

£
POLISHED CABINETS For |50

Post 30p.

TYPE 50 6 watt, 3, 8 or |5
ohms £2-20. Post 22p,

TYPE 150 TC Twin cone ver»
sion £2-75. Post 22p,

TYPE 450 10 watt with twin
tweeters and crossover. 3, 8
or |5 ohms. £3-85. Post 25p.

‘TYPE 350 20 watt with tweeter
and crossover. 8and 15 ohms.

7-70: Post 28p.

I50TC and 450 £4-60.

214/¢/ FIVE 10, VOUCHERS
FOR USE WITH PURCHASES

Send to this address—~Henry’s Radic Ltd., (Dept. PW}).
3 Albemarle Way, Londen, E.C.l—for catalogue by

(Post 70p)
GL72PC/{G800 £35:95
{HL)AP76/GB0C £29-95
HT70 PC/G800 £29-9%
MP60 PCISC5M £17-50
(HL)SP25/3{G500H £19-95
{HL)2025 TC/STAHCD£14-95

ULTRASONIC
TRANDUCERS

Operate at 40kc/s up to 100
yds, Ideal remote switching
and signalling. Complete with
data and circuits.

FRICE PAIR £5-90 Post 10p

post cnly.
All other mail and caijlers to '* 302 ° see below

HENRY’S CATALOGUE IS /. MUST FOR
ELECTRONIC COMPONENTS OF ALL TYPES

POWER INTEGRATED
CIRCUITS
SL403D—3 wat: with 8 page
dara, layouts & circuits £1.50
P.C. Board 60p; Heat Sink 14p
IC12—6 watt with data and

circuits £2.50
TOSHIBA—20 watt

Amp Module £4.57
TOSHIBA—IC  Preamplifier

£1.50
TOSHIBA—Data / Circuits
Book No. 42 1

Power

2HIGH POWER AMPLIFIER MODULES

Modern compact deslgns

Quazlity transformerless low noise amplifiers
suitable for all Audio, PA and Hi Fi use.

PA25 and PAS0

supplied with plug harness for use with

MU442 Power
MPAI2[3
MPAI12{I5 "30v. 0-5A.
£5-25

PA50 22-0-22v. 2A. 50W,

PAS0, £6-
Post 20p per unit

Supply.
18v, 08 12W. 3.4 ohm. £4-50
12W. 12.16 ohm.

MU7.5412(4), sl"gams unit for | or 2 MPAI2/3
PA25 22-0-22v, IA 25W, 8 ohm. £7-50

. 3-4 ohm. £9-50
MU442 Malns unlt for | or 2PA25 or | oniy

ALL SILICON-FET PREAMPLIFIFR AND MIXER

Price £|o 50'3?8;:

SELF POWERED

All inputs. Adjustable input
and output. DIN sockets.

* Tape in and out. Micro«
phone mixing. Suitabie up
o 4-PA25 or 2-PAS50

300mwW TRANSISTOR AMPLIFIER MOL‘EL 4-300
x

Fully assembled 5TR Amplifier. Size 51

12 x 2in,

low cost,
Price £1-75, p.p. |
{or 2 for £3- 15, P

|«10mV adjustabie sensitivity.
Output 3-8 ohms.
9 volt operated. Thcusands of uses plus

Fitcted Vol. control.

5p
p. 15p}

_ 206B SYSTEM
Teleron SAQ208B 8 + 8 watts

Tﬂe_lf"'“ F}OOOI MedGIStereg Stereo Amplifier, Garrard
uner Amplifier. Garrar: SP25/3, ' Goldri GBOOH,
2025TC/ITAHCD Autc with plinstL andoc;\:gg. Pair _of

F2000 SYSTEM

plinth and cover. Pair match- speakers SDLI (or K80). Size
ing speakers K60. Size 16 X | 15x 104 7in. All leads etc.

4 X 61in. All lead etc. List £55 95
Li £ . Carr. £2
£y £54.65 car 2 | £, 2025TC/9TAHCD and

TEXAS PU BLICATIONS
i-100 watt Amplifiers and
PreAmplifier. Layouts and
data €1-25 (Free List No.48A)

700 page |C Data Book (No. 2)
60p
420 page Transustor Data
(Mo. 3
340 page Transustor Data
(No.- 4,
(Post etc. |5p each. 20p per
2 or 3 books)

or with MP60/SCSMD Single K60 Speakers 16 X 9% X 6iin.
Player £57-50. Carr. £2, £49-95. Carr.,

ROTEL SYSTEM
RX 150 8 + 8 watt Med/FM/
FM stereo Tuner Amplifier,
pair of SDL2 Speaker Sys-
tems 18" + 104" 75
Garrard SP25 / 1Il / Phntn i
Cover/GoIdrlng G800H cart.

2200 SYSTEM
Rota 10 4 10 watts Steres
Amplifier, Garrard SP25!3.
Goldrirfg GBOOH, plinth and
cover, pair of speakers SDL2
(or KN800) Size 18 x 104 <

7%in. All leads etc. All leads etc.
55  £65-50 car.c2 | 1% £99°95 core 250
FREE Latest Hi Fi & Tape Recordar 12 page Stock Discount

List plus over 100 Siereo Systems. Ref. 16/17.

NIXIE TUBES

{Post |5p per 1 to &)
XN3, XNI3, N6 0-9. Side
view with data
GNP-7, GNP-8 0- 9 Side view
with decimal points and data
95p
GN4 0-9 End view with
socket and data £1-65

TRANSISTORS, [C'S etc.
Freelist No.36 onrequest

BUILD THIS YHF FM
5 TRANSISTORS 300 ke/s BAND-
PRINTED CIRCUIT, HIGH

WIDTH,
FIDELITY REPRO
AND STEREO

A popular VHF F

and reception ‘of mono and sterec.

There is no doub
gives the REAL s
separately. Free

TUNER

DUCTION. 'MONO
™M Tuner for quality
t about jt—VHF FM

ound, All parss svld
Leaflet No, 3 & 7.

TOTAL £697, p.p. 20p. Cabinet 100p. Dacoder Klt £597.
Tuning meter unit £1:75

Mains unit (optiona!) Model PS900 £2-47, Post 20p
Mains unit for Tuner and Decoder P$1200 £2-62. Post 20p

PUBLIC ADDRESS, LIGHTING & DISCOTHEQUE EQUIPMENT

DJ105S 30 watt rms Amplifier, 4 inputs, master tone
and volume controls etc. 8 ohm output. Cased portable.
£33:50. Post 40p,

DJ70S 70 watt rms version. Cased portable. £53-00.
Post 40p.

DISCOAMP |00 watt rms to 8 ohms. 4 i inputs, separate
bass and treble controls, PFL, etc. Cased for cabinet or
rack mounting £76-50, Post 40p

McDONALD MP60 fitted to plinth with cover,
SCSP]’D cartridge to match above amplifiers. £17-50.
Post 70

SPEC

phone

Penry
5¢

3 changing light control unit for above ampli-
Watt. Treble, Bass and Mid range. £32-50,

EFFE%STS PROJECTORS—Coloured mone
s e panern, -l

Lot se_so e g 3 | UORNE | o
LIQ! 150—150 s Q.. £50-00 sTocK lists.

IALII Anti-Feedback Micro-
designed and made for
s for all PA/Disco Equipment.

£11:50
LIGHT GUIDE 64 ﬁbres sheathed

10-001") £i-50 per 25 metre

reel,
COMPLETE RANGE OF DISCOJPA

LIGHTING ON DISPLAY AT

Call, write or phone for detaifs and

SINCLAIR PROJECT 60 MODULES

—SAVE POUNDS!
Z30 £3-60; Z50 £4-38
STEREQ PZ5 £3-98
60 £7:98; PZ8 £597 I pPACKAGE DEALS
PZ6 £638; 2 x Z30, St;rea;so. PZ5 £16-75
T i f PZ8 £2.95 OST oD
e ool A 2 x Z30, Sterso 50, PZ6 £18-25
Stereo FM Tuner £20-25 2 x 750, StPE_m?éSo PZ8 £20-25
ICI12 £2-50; Ql8&'s £8 ea. Post 25p
Post etc. 20p per item Trznsforrrar ‘or "ZS £2-95
ALSO IN STOCK t 20p
2000 £23-75; 3000 £3{-50 NEW PRO,'ECT 605 KIT £20-95
Post 50p each Post 25

“BANDSPREAD’ PORTABLE TO BUILD

mWY push-p!

Printed circuit all transistor design
using Mullard RF/IF Moduie. Medium
and Long Wave bands plus Medium
Wave Bandspread for extra selectivity,
Also slow motion geared tuning, 600
I outout, fibre glass FYC
covered cabinet, car aerial. Attractive
appearance and performance.

= ) TOTAL COST TO BUILD £7-28,
p.p. 32p. (Bat:ery 22p). All parts sold separately—Leafiet No
‘7T MEDIUM AND LONG WAVYE PORTABLE (as i
advertised) £6-98, p.p. 35p from stock—Leatier No.

rrewo

MORE OF EVERYTHING AT LOW PRICES ALWAYS AT LiENRY’S

Send large S.A.E. with list for parts quote for your circuit or get a Catalogue—it’sall in there!

354 EDGWARE

' LONDON W.2.

ROAD,

Top quality,
¥ knobs. 5K, |

Lin. 45p each.

SLIDER CONTROLS

60mm singles and gangs.
0K, 25K, 50K,

Completc with
100K, 500K, | mezg, Log and
IOK. 25K, SOK. 100K, Log and Lin ganged.
75p each. Post |-5 |5p, 6 or mere 20p.

Mail Orders, Special Bargam
Shop, Mdustrial Sales

= {1x EDGWARE ROAD




