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FOR ILLUSTRATED UNITS
ONLY
£39'59

Carr. £1:00
Or deposit £6-98
{ and 9 monthly
payments £4-22

R.S.C. ASS
LOUDSPEAKERS

YT R.S.C.STEREQ PACKAGE OFFERS

HIGH FIDELITY UNITS

PACKAGE £99. 95

PRICE
FOR ILLUSTRATED UNITS

Or deposit £16-00 and
12 monthly payments £800
(Total £111:00)
Individual Rec. Retall Pricea:
GOLDRING GL73
Transcription

Carr.
£1-78

SAVE £31-60

MONARCH
SPEAKERS

GOLDRING
GL72

(Total £44-03). \ Turntable + P.U. £81:39
GARRARD 2025 GOLDRING (800
Magnetic Canll;l%%; £12-81
DE-LUXE PLI
Individual Rec. Retal Prices LINEAR 505 AMP with Roll-over Cover #10-50
LINEAR 505 5 + 5 Watt Amplifier .. . 21780 Pair R.8.C. MONARCH
GARRARD 2025 Autochanger + KS40A Cartridge .. 813-58 SEND S.A.E. FOR LOUDSPEAKERS £38-70
Teak Veneer Plinth with Transparent Plastic Cover £6-10 FREE COLOUR R.B8.C. SUPER 30
Palr Ab5 LOUDSPEAKERS (Inc 8” x 57 10,000 Gaues) #1150 BROCHURE ‘SUPER 30' AMP Mk III AMPLIFIER  £38:78
TOTAL  £48:68 TOTAL £181-85

FANE <MODE ONE’ HIGH FIDELITY SPEAKER KIT

Incorporating a model 803 8” 13,000 Gauss Bass Speaker
with ultra low resonance. P.V.C. surround cone.
Printed circuit cross-over assembly with ferrite
cored coils. Model 303 Pressure Tweeter, Acoustic
damping material, S<i:rews, Panels etc., and in-
structive diagrams, requency . post
Response 25 Hz-2 KHz. £9 95 free
Impedance 8-15 ohms. Or Dep. £2-25 & 9 mthiy
pymnts. £1 (Tot. £11-25)

RSC G566 Mkil 6+6 WATT high quality STEREO AMPLIFIER
Individual Ganged Controls: Bass, Treble, Volume and Balance. Printed
circuit construction employing 10 Transistors plus Diodes. Output
rating 1. H.F.M. Frequency range 20-20,000 c.p.s. Bass Control + 12db.
- Treble Contro! + 13db. Selector switch for
P.U. or Tape/Radio. For loudspeaker out-
put impedances of 3 to 15 ohms. For
standard 200-250v. A.C. mains operation.
Attractive Black and Silver finished metal
fascia plate and matching contro! knobs.
COMPLETE EKIT OF PARTS INCLUDING
FULLY WIRED PRINTED CIRCUIT eand
COMPREHENSIVE WIRING DIAGRAMS & INBTRUCTIONS £| I_so (‘Jgn.

D

Or FACTORY BUILT IN TEAK VENEERED CABINET
as {ustrated £14-99 or dep. £2-20 and 9 monthly payments £1:70 (Total £17-50).

AUDIOTRINE HIGH FIDELITY SPEAKERS

Heavy construction. Latest high efficiency ceramic magnets.
Plasticised Cone surround. “’D’* indicates Tweeter Cone providing
extended frequency range up to 15,000 c¢.p.s. Impedance 3 or
8-16 ohms. PLEASE STATE CHOICE.

o

Exceptional performance at low cost.
HFB08T 8- 10W £2:88 HFI20D 12° 15W 2489
HF102D 10- 10W £3-40 HF126 12° 16W 4578
HF120 12- 15W #£4:50 HF12D 12 16W £6825

4
FANE 807T 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 fundamentai resonance of 30 c¢.p.s. Tweeter
cone is fitted to extend high note response. Frequency range 26 Hz to

16 KHz. Gauss 10,000. Tmpedance 3 or 8-15 Q. 3.85
PLEASE S8TATE IMPEDANCE WHEN ORDERING
MODEL 803T 8” 15w. with parasitic Tweeter. £4_95

Response 26 Hz to 15 KHz. Gauss 13,000 Imp 3 or 8-15.

R.S.C. BATTERY/MAINS CONVERSION UNITS

TYPE BM1. An all-dry battery eliminator. Bize 5§ X 4§ x2in.
approx. Completely replaces batteries supplying 1-5v and 80v,
to battery radio where A.C. mains 200/260v. 50c/s is svailable.
COMFPLETE KIT ABSEMBLED READY

WK piAcRAM £3-25 £3.75

HIGH FIDELITY LOUDSPEAKER UNITS ‘g

Cabinets latest style Satin Teak veneer. Acoustically lined or filled
acoustic damping. Ported where appropriate. Credit terms available.
DORCHESTER (Illustrated) Size 16 x 11 X 9in. appr. Range 45-15,000
¢.p.s. Rating 8-10 watts. Fitted High flux 13 X 8in. £ 45 !

Dual Cone speaker. Imp. 3 or 15 ohma. ¥ Carr. 40p. )
MONARCH Bize 19x10x9in. approx. Rating 10 watts. Inc. 13 X 8in. speaker with
highly flexible P.V.C. cone surround, long throw voice coil and 10,000 line magnet.
High flux pressure tweeter. Handsome design cabinet. Range 33-20,000 c.p.s. Imp.
8 ohrns. Gives smooth realistic sound cutput.

See ‘package ofters’ tor illustration. Carr. 50p

HI-FI SPEAKER ENCLOSURES MODERN DESIGN
Teak veneer finich. Acoustically lined. Bizes approx. Carr. 35p. per euc. P
JE8 Size 16 x 11 x 9in. SE8 For optimum perform-
Pressurised. Gives pleasing ance with any 8in.

it ith . Hi-Fispkr. Size 22 .
Tty £5°35 Mo £6-47

SE10 For outstanding results performance with 12in.

For excellent i

wi]t(h S1‘0ini4}-11-r5| gl_i—Fi speaker and tweeter
% Toin. Ptd." £6-74 55 16 « 10%in. £7-87

AUDIOTRINE HI-FI 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 £595 Carr.

)/ ensure surprisingly realistic reproduction, 30p

m OR SENIOR 15 WATT INCLUDING £6.95 Carr.

= HFI126 15,000 LINE SPEAKER 35p
R.S.C. TA6 6 Watt HI-FI AMPLIFIER R
200-250v. AC mains operated. Frequency Response 30-20,000 c.p.x. | 6 -~ 6
—2dB. Harmonic Diatortion 0-32, at 1,000 ¢.p.s. Beparate Bass and gg > |
Treble 'lift and cut’ controls. 3 input sockets for Mike, Gram, Radio = m—————

or Tape. Input selector switch. Output for 3-156 ohm spkrs. Max. sensitivity 5mV

Output rating LH.F.M. Fully enclosed enamelled case, 9ix2}xb}in. Attractive
brushed sllver finish facia plate 104 x 31in. and matching knoba.

Complete kit of parts with tuil wiring diagrams and instructions. £7.75 Carr.
OR FACTORY BUILT WITE 12 MONTHS’ GUARANTEE £10-95 40p-

NOW IN STOCK!
FANE ‘CRESCENDO’ SUPER EFFICIENT
GROUP/DISCO LOUDSPEAKERS

Send S.A.E. for leaflet on this range of extraordinarily efficient units
including the very latest BASS QRESCENDO ‘12’ 100 Watts.

FOR USE FULL DISCOUNT to G Trade Customers. CARR. FREE,
FULLY GUARANTEED. Impregnated and Interleaved whers necessary.
R.S.C. TRANSFORMERS, L.F. CHOKES & RECTIFIERS FlL.r o 500 250r. soc/s. Seresned R
MIDGET CLAMPED TYPE 2§ x 2} x 2}in. TOP SHROUDED DROP-THRO® TYPE CHARGER TRANSFORMERS 0-8-15v. 1ia. 99p; F. W. (Bridged
250v., 60mA, 6-3v. 2a ... 90p | 250-0-250v. 70mA, 6-3v. 2a., 0-5-6 3v. 2a. £1-85 { 24a. £1-10; 3a.2125; 62 81:48; 6a.£165; 8a.82:00 | Al  6/12v. D.C.
260-0-250v., 60mA 6-3v 22 ............ £1-05 | 260-0-260v. 100mA, 6-3v. 3-Ba. ... .. 4l AUTO (Step UP/step DOWN) TRANSFORMERS ! output. Maz. A.C.
250-0-250v. 100mA, 6-3v. 2a., 6-3v. ol 0-110/120v. 200-230-250v. 50-80 wats £1°10, input 18v.
FULLY SHROUDED UPRIGHT MOUNTING 350-0-360v. 80mA, 6-3v. 2a., 0-5-6-3v. 2a. 21-86 § 150 watts, £1-90 250 watts £2:75; 500 watts £5-75 la, 25p. ?a, 88p.
250-0-250v. 60mA, 6-3v. 2a., 0-5-6-3v. 2a.  $1-40 | 260-0-250v. 100mA, 8-3v. 4a., 0-5-6-3v. 3a. £2-20 | QUTPUT TRANSFORMERS 3a, 5Op. 4a, 66p.
250-0-260v. 100mA, 6-3v. 4a., 0-5-6-3v. 3a. £2.20 | 300-0-300v. 100mA, 6-3v. 4a., 0-5-6.3v. 3a. £2-20 | Btandard Pentode 5.000 (2 or 7,000 to 3Q  50p 6a, 80p.
$00-0-300v. 100m A, 8-3v. 4a., 0-5-6-3v. - 300-0-300v. 130m A, 6 3v. 4a., c.t. 6-3v. 1a. Push-Pull 8 watts EL84to 3 Qor 15 Q.. 83p SMOOTHING
300-0-300v. 130mA, 6-3v. 4a. c. Buitable for Mullard §10 Amplifier. ... .. 42-60 | Push-Pull 10 watts 6V6, ECL86 to 3, 5, 8 or CHOKES
For Mullard 610 Amplifier .. .......... d 350-0-350v, 100mA, 6-3v. 4a., 0-5-6-3v. 3a. 82-20 T3 (9] 0 0o o™ ¥ S R —" 2137 150mA, 7-10H, 250
350-0-360v. 100mA, 6-3v. da., 0 5-6-3v. 3a. £3-20 | 350-0-350v. 150mA, 6 3v. 4a., 0-5-6-3v. 3a. 2260 | Push-Pull EL84 to 3 or 15 Q 10-12 watts.. £1-35 e 70'11‘ 10CmA.
350-0-350v. 150mA, 6-3v. 4a., 0-5-6-3v. 3a. £2-85 Push-Pull Ultra Linear for Mullard 510, ete. £2-20 108 206 Q 809;
426-0-426v. 200mA, 6-3v. 4a., c.t., 5v. 3a. £4-95 | FILAMENT or TRANSISTOR POWER PAOK | Push-Pull 15-18 watts, sectionally wound som's, 108, 350
425-0-426v. 200m A, 6 -3v. 4a., 6 3v. 3a., bv. Types 6:3v. 1-5a. 49p; 6-3v. 2a. 54p; 6-3v. 3a. T6p; 6L6, KT66, etc., for 3or 15 {2 ... .. £199 | gop. ‘s0mA, 100
3a 5.10 | 63v. 6a. £180; 12v. 1a. 56p; 12v. 3a. or 24v. | Push-Pull 20 watt high quality sectionally 400‘ 25“‘ d 4
450-0-450v. 250mA, 6-3v. 4a., c.t., Bv. 3a. £5-50 | 1-5a £1-85:0-9-18v 1}a £110; 0-12-25-42v 2a8176.. wound EI.34, 6L6, KT66 etc. to 3 or 15 ) £3-30 S

* Push Button Selector Switching

full descriptive leaflet.
R.S.C. STEREO FM TUNER.

Visually matches £4495

Super 30 Mk, 111

R.S.C. Mklll SUPER 30 HIGH FIDELITY STEREO AMPLIFIER

BUILD AN AMPLIFIER WORTH APPROXIMATELY
DOUBLE THE KIT PRICE INCLUDING CABINET
Only high grade components by leading manufacturers

For Magnetic or

* Jack Socket for Headphones Ceramic Pick-Ups
* Neon Indicator regardless of Price.
* Satin Silver Finish Metal Fascia Output (per chan-
* Solid State Circuitry nel) 15 watts RMS COMPLETE KIT
* Twenty Silicon Transistors into 88§, Fre- (less cabinet).
* Four Diodes, Four Rectifiers quency Response Carr. 65p.
Send S.ALE. 7 Hz to 70 KHz Cabinet if req. £5
gy Blfea bl + 13 dB. extra.

FACTORY BUILT UNIT INC.
CABINET with 12 months’ guar-
antee. Or Dep. £7 and 9 monthly
payments £3-99 (Total £42-91).

£38:7H

+ Moderate size only 25 % 14 x 10in.
approx.
* Response 30-20,000 c.p.s.
Impedance 15 ohms
% Performance comparable with
units costing coasiderably more

Consists of (1) 12in. 15 watt Bass

‘YORK’ HIGH-FIDELITY 3 SPEAKER SYSTEM

COMPLETE KIT =

£23

Carr. 65p

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) 8x35in, high flux middle rangeAspeaker.‘ .
(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).
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(Z5@ GROUP/DISCO UNITS G55 25 tomat

100 Wt (® ;agauso; HIFl HEAD-
. <l Incorporating twin Garrard SP2S
SS‘F’,:‘:\‘:(’:R -— AMPLIFIER S WATT (=S () MATCHINGDYNAMIC NI turniabies and Sanotone or

‘MIKE® (attached Acos Cartridges with diamond stylld.
to headphones) Separate Vol. controls for each
(d) PAIR 50 WATT SPEAKERS ‘turntable.  Allo  MONITORING
Black Rexine covered FACILITIES, plus Treble and Bass
Cabinets £ Controls. Separate input tor ‘mike’

.

" with vol. control switch. Black
lsg,e ’a]DBD"rgxgﬂ Rexine covered Cabinet with ld.

see illus. on left
(a)(b){(c)&(d) Carr. £1-25 o Cf"' £125 .
Terms on Amps. Speakers and Head- 0f Dep. £18:25 and
phone/Mike. Deposit £15 and 18 o méhly pymts £6.88

ontht mi 4- (Total £75-17) or Dep. £15 snd 18
2"87-00))_, BEPAIGHTE €fF 2900 @i mthly payments £3-62 (Total £80-18).

rwin romnrasce | FANE ULTRAHIGH POWER LOUDSPEAKERS

WITH PRE-AMP All power ratings are R.M.8. continuons. 2 YEARS’ GUARANTEN

High flux ceramic magnets. ALL CARRIAGE FREE.
R.S.C. COLUMN SPEAKERS PEAL FOR VOCALISTS ‘POP* 100 | °‘POP’ 60 | ‘POP’ 50
All types 15 Ohms covered in Rexine and Vynair AND PUBLIC ADDRESS |

" »” ”
TYPE C4100 IS ALSO SUITABLE FOR BASS GUITAR OR ELECTRONIC ORGAN 18” 100 Watt 15”7 60 Watt | 12” 50 Watt

HEADPHONES
MICROPHONE

14
TYPE C312 30-40 WATTS ritted two TYPE C412S 50 WATTS HE) GO SigDcms | fRemere 0
exceptionally efricient, low feedback howl char- Fitted four 127 11,000 line 15 watt £2 95 £|2 £|o-9
acteristic high tlux 13 x 8% 20 watt £ | 9.95 speakers: Overall size approx. 56 X 14 x 9in 2' '90 Dep £2 and 9
apeakers, Terms: Dep. 23 and 9 Terme: Dep. £4 and 9 monthly pay- £3 4 Dep: 26 and 9 | Dep. £3-30 and 9 monthly pay-
w'thiy payments £2-22 (Total £22-98) Carr. 50p. menta £3 37 (Total £34-38) Carr. 75p mthly payments .‘ monthly payments, ments  £1-20
TYPE C4100 100 WATTS inc. four 127 50 watt speakers for conserva- LA £2-20 (Total £25-80) | £1.30 (Total £185). rﬂom nz~ao>m
tive rating. Fxtra heavy construction. Bize approx. 56x 16x 10~ Acoustically R BUITAB
flled and prowanvised. Terma: Dep. £11 and 12 mthly. pyta. £5-18 (Total £73.16).  Carr. £1 FOR DASS GUITAR, ELECT. ORGAN, ETC. | "4|,i, pi'RPOSES
L3 * M
7 RS.C. Al0 30 WATT ULTRA LINEAR | FANE SPEAKERS ‘POP’ 25/2 12 in. 25 WATT
! Highly sensitive. Push-1'ull high
I ! 0 HI-Fi AMPLIFIER output, Hum level —70dB. Response { Dual Cone 15 Q (for uses . ormrl)eu 2125 z.ndn’
.| 4348 30.20,000 c/s. All high grade components. Valves EF86 | other than Bass Guitar or :','rouY, zis’;‘&';‘eﬂ L4

EF86, ECC83, EL34, EL34, GZ34. Beparate Bass and Treble | Flectronic Organ). Carr. free
Controls. Rensitivity 36 millivolta. For High I d. micro-

phones. For Clubs, Schools, Thaatres, Dence Halls, Outdoor Func- ]
’ tions, etc. For Electronic Organ, Guitar, String Bass, etc. Gram,
Radio or Tape. Two separate inpute with vol. controls permit such as ““mike’ and £19 75 PAL. PHASE 50 ME.I AMPLIPIER €34.95 PACKAGE PRICE

Pick-up etc. for mixing purposes, 200-250v. 5¢ ¢f/s A.C. mains. For 3 and 15 ohm
speakers. Twin-handled perforated cover £1-90. 12 MONTHS' GUARANTEE. Carr. 65p PR. FANE POP 25/2 25W L/SPEAKERS £213-50 £45 cart.

d B.A.E. for leaflet. Terms: Deposit 26.50 and 9 monthly »
_TERMS: Deposit £4 and 9 monthly payvments of £2-10 (Total £22-99). Ben: or leafle payments of $6.92 (Total £60.78) £48-45
LINEAR T40/60D 50W GROUP/DISCO AMPLIFIER | x5 russe somemn awruirize  gsews rackaos raiox
PR. FANE POP 50 L/SPEAKERS £21-80 carr.
% FULL MONITORING FACILITIES Terms: Deposlt £10 and 9 monthly e £52
* 'Irmllvidnal Rnss and Treble controls payments of £5-87 (Total $58.33) 266-75
% Twin Jack output sockets for speakers Dner
% Input sockets for medium or high impedance =3 = =y R = ;Ai‘ L’;‘;Agnggwnixsﬂn A‘:?L{FIEB £24.95 PACKAGE PRICE
Microphones or Guitar P.Us and Crystal or 229 ? 0 L12/2! /8 in cabinets £23-90 carr.
Ceramic Gram. P.Us L I B Terms: Depoait £10 and 9 monthly 26886 £1-26
% Frequency response 30-20,000 Hz. payments of $5-83 (Total £62-92)
% Output overload protection plus double fusing d ¢ Simulated black F.A.L. PEASE 100 AMPLIFIER 261.95 PACKANE PRICE
FRONT PANEL (Jack Inputs) £49 5'] ,‘"- rexine, plastic bonded | 4 FANE POP 50 L/SPEAKERS £43.80 o
Gram, Gram, Microphone/Guitar P.U; plus monitoring ree metal case. Terms: Deposit £15-95 and 9 monthly £99 95
socket. Or Deposit §7>50 ALSO STOCKED payments of £10-78 (Total £112:52) £105-55
CONTROLS Vol. (1) (2) (3) and (4). Bass, Treble, and 9 monthly
Master Vol., Monitor Belection Switch Gram (1) or (2), payments £6-37 LINEAR NIT
Mains Switch (Total £55-83) T80/100D £69-75 HIGH QUALITY LOUDSPEAKER UNITS

ALL TWO TONE REXINE AND VYNAIR FINISH
L125 50 WATT Fitted pair of 12”7 50 .
watt high flux speakers for conservative £
rating. Impedance 8-15 ohms. Carr, £1-50
Or depostt £5-50 and 9 monthly pavts. of £3-70. Total £38-80
L.12/20 12”7 20-25 WATT | L13 13”7 x 8” 10 Watt ==t
13,000 lines . 10,000 lines 3 or 15 .
15 ohms. ] ohms. State imped-
Carr. 50p. ance required. Carr 40p

— RSC PHANTOM ‘50" ¢,.ined sow Amplifier and 12in. Loud- | CREDIT TERMS AVAILABLE ON PURCHASES OVER
m speaker. For Lead Guitar, wic., Gram, Radio, Tapep(Not for use with Bass | €8 (Kits Excepted) INTEREST CHARGES REFUNDED
instruments). Inc. 3 inputa and 2 vol. controls plus Treble, Bass and Presence. | QN CREDIT SALES Settled in 3 months

Output Jack for additional 13 ohin Speaker. Attractlvely finished in black with
silver-finished tascia and trimmings. Compact size. Fitted carrying handle. V.A.T,

vasmenes 38t 2i200) corr £150  ONLY £55*95 | PRICES QUOTED—INCREASE FROM APRIL Ist.
R.S.C. Branches operate a 5-day week

RSG BASS-REGENT NOW FOUR NEW BRANCHES ' .Open all day Saturday
50 WATT AMPLIF'ER NOTT'NGHAM 19/19A MAR?%IEET BRADFORD 10 North Parade (Closed Wed.). Te!.25349

BLACKPOOL (Agent) 0 & C Electronlcs
A powerful high quality all-purpase unit

7 Church Street
for Tead, rhythmi, bass guitar, vocalists, SUNDERLAND 5 MARKET SQUARE | BIRMINGHAM 30/31 Great Western e
gram, radio, tape. Peak Qutput rating.

COVENT T eIs 021-236 :‘279 (Closed Wed.).
Loud. ker uuit either horizontal LITTLE NTRY 17 Shelton Square, The Precinct
‘vert(,:;;e?,,,J“‘,u;:;_ cithe rizontal or STOCKPORT g UNDERBANK DERBY 26 Osmaston Rd., The Spot (Clole_(rl W‘ed)

% Two extra heavy duty I2in. 60w 361
Loudspeakers. N AR DARLINGTON
COVENTRY IZASHEQIONISOUARE 19 Northgate (Closed Wed) Tel 68043
NEW LARGER PREMISES AT HU LL, EDINBURGH

FAL PHASE 50 Mk.I11 AMPLIFIER 50 WATT.
Bolfd state. 4 Separately controlled Inputs Plus maater vol.
control. Ind. Bass and Treblc Controla. Protective circuit to
guard againet damage from accidental shorts. Output for
Bpeaker/s 3 to 30 ohrna. Bize 177 77 %X 74" 200-200v. AC.
mains. Output 50 watts music rating. a

Or deposit £7:26 & 9 monthly piy- £34 9 Carr.
ments £3 55. Total £38-20. 76p.

% Four Jack inputs and two Volume
Controls for instant use of up to four

pick-ups or "‘mikes’’. Bass and Treble
3 s 101 Lothlan Rd. (Closed Wed.). Tel. 220 9501
Pt el e g DARLINGTON & NEWCASTLE Se GLASGOW 326 Argyle Si. (Clased Tues.).
monthly payments of £6-25. Addreues Tel. 248 4158
(Total £71-25.) Carr. £2 HULL 7 Whitefriargate Tel. 20505
LEICESTER 32 High Street (Closed Thurs.). Tel. 56420
RSC GP30 HiI-FI LEEDS 5-7 County (Mecca) Arcade, Briggate

(Closed Wed.). Tel. 28252
LIVERPOOL 73 Dale St. (Closed Wed.). Tel. 236 3573
LONDON 238 Edgware Road, W.2. (Closed Thurs.).

AMPLIFIER
For Guitar, VYocal or

" HI-FI CENTRES LTD. Tel. 723 1629
lnstrumentall Group MAIL ORDERS & EXPORT ENQUIRIES TO:— MANCHESTER 60A Oldham Street, (Closej \ggdz 7)73
A 4 input. 2 vol. control HI-Fi | AUDIO HOUSE, HI NN , LEEDS, 13.
30 watt unit with Separate Basa 13; Pudsey (09735;:'?70621. ER LANE, LEEDS, 13 MIDDLESBROUGH 106 Newport Rd (Closeqr\ll\/e‘d_ug96
and  Treble controls. Current | TpRMS € W.0. or C.0.D. No C.0.D. under 21. NEWCASTLEUPON T e

valves. Peak output rating. | pogTAGE 24 Newgate Shopping Centre (Closed Wed.). Tel. 21464
Strong Rexine covered cablnet with QQ’ER 22 ozgnAgx:;}l&gI{DF}%A%g ag]'}p%{’f:; NOTTINGHAM 19/19A Market Street (Closed Thurs ).

handles. Attractive black/silver P.V.C. fascia. Ncon indicator. 48068
For 200-250v. A.C. mains. For 3 or 15 olun S.A.E. PLEASE WITH ENQUIRIES. SHEFFIELD 13 Exchange Street (Castle Marke: g
speakers. 8end B.A.E. for leaflet. Terms: . Carr. | SUPPLIERS TO GOVT. DEPTS. H.M. FORCES. (Closed Thurs.). Tel 20716
Deposit £4-40 and 9 monthly payments of t5p { EDUCATION AUTHORITIES & HOSPITALS. Etc. STOCKPORT 8 Little Underbank. Tel: 480-0777

£2-45 (Total £26-45). MAIL ORDERS MUST NOT BE SENT TO S§HOPS SUNDERLAND 5 Market Sq. (Closed Wed.) Tel. 70573
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Would you spend
an hour aday

to earn more money
inElectronics-
Television-Radio?

If you’re willing to give up one hour or more a day
we can help you get into the lucrative growth industries of
electronics, television, radio.

And if you’re already in, we can help you get on!

With our know-how and our wide experience in teach-
ing, plus your determination to study, we can turn your
interest into the technical knowledge you need for success.
Once you’ve got the qualifications you need, you’ll be in a
good position to take full advantage of the opportunities
which exist today in all fields of electronics — in television
(colour and black/white) and in radio. (We teach you the
theory and practice of valve and transistor portable cir-
cuits while you build your own 5 valve receiver, transistor
portable and high grade test instruments).

With ICS you study at home — at your own pace, when
you choose, in the time yow've got available. Your ICS
tutors will give you all the help and encouragement you
need to pass any exams you want to take.

Don’t waste another day. Take your first step now
towards a better paid, more assured future. Send for your
FREE Careers Guide today.

I': your key to the door

of opportunity

Tick or state subject of interest and post to:
Tnternational Correspondence Schools, Dept. 232E.
Intertext House, Stewarts Road, London SW8 4UJ.

Subject of interest

[ ] Society of Engineers Graduateship (Electrical Engineering)
[7] C & G Telecommunications Technicians Certificates

{] C & G Electrical Installation Work

[ ] C& G Certificate in Technical Communication Techniques
D MPT General Certificate in Radio Telegraphy

[[] Audio, Radio & TV Enginecring & Servicing

l [ ] Electronic Engineering, Maintenance, Engineering

systems, Instrumentation & Control systems
D Computer Engineering and Technology
D Electrical Engineering, Installations, Contracting, Appliances
[] Self-build radio courses

Occupation _ . _ Age__ _ _

" mAcredited by the Council for the Accreditation of Correspondence Colleges w mll
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JND BARGAINS

////r N .” D] -' san:
foF‘[[\- BRUALGE

\ | WITH 8 in 1 AG/DC POWER SUPPLY SYSTEN
=4 MAINS/BATTERY pivs BUILT-IN BATTERY BOOSTER

s
7. o Kauc OUR PRICE

PagYe oy +40p P. & P £10-50
B

No less than 3 VHF BANDS. Picks

up- Aircraft Transmissions, Pop Pirates,

Taxis, Ambulances, Local Radio, Continental
and all BBC, VHF Stations plus fascinating
Public Service Transmissions we are not allowed to mention!
Even TV sound in certain areas. PLUS A SPECIAL
WEATHER-BAND. Frequency ranges: MWi40-1600 KHZ, FM88

CHECK |
[INOICETOR]  osMHZ, airbaud 108-145 MilZ, VHE [45-175M11%, 23 senu

lu tnrs 12 transistors, 11 diodes and tbermistors. Automatic frequency
control, 317 telescopic aerial. Runs off mains AC 230 volts or off 4 Uil
Latteries, or uke re-chargeable nickel alkali cell. Finished in strong leather
grained case with carrying handle. Approx. size 1037 x 65° x 31". Written
guarantee. Special magnetic ear-piece for 11i ing, dry b i
HURRY! Limited quautity Fully gnaranteed.

OUR £28 95 Tune into the world with this amazing world
PRICE M radio. A truly exceptional umit in performance
+50p P. & P ami looke—lcatherette with stainlesy steel trimn

I ke gooxl anywhere. Use either as a portablc

with standard batteries or plug 1t

lireetly into 220-240 volt domestic

wains supply. 14 Transistors; 9 diodes;

1 thermistor. Internal ferrite rod

antenna plus telescopic aerial.

Separate tone. volume and tuning

controls with push-button selectors

for the 8 WAVEBANDS. Com-

plete with earphane {or personal

iistening. Frequency ranges: Long wave

150-35¢ . Medium  353-1505Kcs.

Marine 1 6-43Mce. Short Wave 4Mes.

FM/VHF A8-108Mcs.  Aircraft 108-135 Mes

PUBLIC SERVICE BANDS 135-174Mcs. Fully
guaranteest

v Lhe Winstry of sl & Telecommunications has pointed oul that a
licence (nof generully uinilable to the public) iz required fur recepltion of trans-
nissions hy Fire Brigude, Aireraft, Shipping, efc.

(Dept. PW11), 372 EDGWARE ROAD.
ONIC SOUND (5i55r, w5, el 01723 0088

AUD|° LTD. Callers  welcome  Monday  to Satarday
I 9 a1 -€ pru

Stereo radio from
your existing funer.

CAUTION - A complete set of parts
MAX VOLTS | 16 vde from Jermynto build a stereo
A ECUBRENIERZEIn decoder module that will con-

vertyour existing mono tuner

Qa% for stereo reception whilst

—C=9—o [ maintaining a high standard
of reproduction.

The distortion is very low

(t&pically 0.3% at 560 mV

RMS composite input signal)

with 40dB channel separa-
tion.
The stereo switching is

W

i

Qo EBE0E & automatic and there is a light
rEge5 g emitting diode which acts as_
6 6 = a stereo beacon.
OMONY The kit requires no coil
e s 2N there are no alignment
i problems.

Fitting. The module requires a 10-16 volt power supply which can
normally be .2pped off the existing tuner. The signal input is taken
off hefore the de-emphasis circuit which in practice means discon-
necting cne, or at the most, two capacitors. Any radio engineer will be
able to spot these capacitors, but if you're really stuck send the cir-
cuit with a SAE tous and one of our engineers will indicate the output
point.(Thisis the fuli extent of ourinvolvement, no hardware please).
Of course, if you have a modern mono tuner with a multiplex out-
put our module simply plugs in.
The outputs go via a screened twin cable to the tuner inputs of
your stereo amplifier.
And the cost? £4.90 for the Kit with 100% tested integrated circuit.
Also available assembled and aligned. checked and ready for use

To Jermyn Industries  Please rush me {J Kit(s), [] made up Stereo decoders.

| 74 Vestry Estate | enclose cheque/postal order for £
| 'S(eew:‘etnoaks Name
Address
[ Block CapitalsPlease _ _ _ _ _ . _ _ __ ___ _______ J

www americanradiohictorv com
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Thereare195
other good reasons for buymg
AMTRON electronic kits

Apart from the five items Pawer supplies, preamplifiers, Only 1st class fully
$hown above, there are another amplifiers, L.F.instruments, guaranteed components are used
195 kits to choose from in the accessories for musical —solder is included with every
vast AMTRON range of elec- instruments, amateur and kit.
tronic kits. radio control transmitters and Prices range from £1.10 to

A few examples of equipment receivers, battery chargers, £80 and each kit is sold in
you can construct from electronic car accessories, protective blister pack containing
AMTRON kits are: psychedelic lighting equipment, complete instructions.

measuring instruments, tuners,
receivers, |.C.digital equipment.

Should you experience any difficulty in obtaining
AMTRON Kits please contact us direct.

PLEASE SEND FOR BROCHURE

TRADE & EDUCATION ENQUIRIES WELCOME
AMTRON U.K. 4 & 7 CASTLE STREET HASTINGS SUSSEX TELEPHONE HASTINGS 2875

1059
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TOP QUALITY — LOW COST

O PRA4O

SOLID STATE
R.F. PRESELECTOR

The PR40 R.F. Preselector is the solid state version of the world famous
PR30 which it now supercedes.

It employs Silicon "N Channel FET (Field Effect Transistor) front end,
followed by silicon NPN Broad Band R.F. Amp., and will substantially improve
receiver performance over the range |5 to 35 MHz, providing a considerable
increase in gain up to an overall average of 30 dB, with improved image
rejection and noise ratio.

Supplied complete with co-ax plug (less standard 9 volt PP6 Battery), 12
months Guarantee . . . £8-90 Carriage 30p.

MULTIBAND—6

SOLID STATE
SHORT WAVE RECEIVER KIT

All transistor T.R.F. Receiver tunes 550 KHz to 30 MHz (540 to |0 metres)
complete coverage—no gaps. Medium waves—Trawlers—Ship/Shore
Teleph All Six A Bands 160-10 metr I national Broad
from Australia, Far East, Russia, USA etc. using 4 miniature plug in Coils.
Hi-Gain FET Regen. Det./AF/AF Module giving full loudspeaker output to
any external 2/3 ohm speaker. Receives AM/CW/558.

Separate Electrical Bandspread, Calibrated Main Tuning.

A Quality CODAR-KIT with |12 months Guarantee. No technical knowledge
required, simple to build, printed circuit and Pictorial Instruction Manual,
fully dezailed step by step.

Complete Kit with 4 Coils (less standard PP6 battery). £13.20 Carriage 35p.
Stamp brings itlutrated leaflets,

ON THE DESIGN STAFF—
h-E G1ISZM G3IRE
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GCODA

AMATEUR RADIO EQUIPMENT

CR70A

COMMUNICATION REGEIVER

The CODAR CR70A is an outstanding general coverage communication
receiver, ideal for the keen S.W.L.

It tunes from 540 metres medium through to 10 metres with no gaps.
Covers shipping, coastguard and distress frequencies, all six amateur
bands 160-10 metres, International broadcast, Met. stations etc. etc.
giving world-wide reception. Exclusive features include Air-spaced
CODAR-COQIL Hi-"Q" Aerial input, illuminated Meter and Slide
Rule Scale, Two Speed vernier tuning, Switched B.F.O. for CW/SSB
signals. Separate output for Tape recorder.

Ready to plug in to 200/240 volts A.C. it only needs your aerial and a
2/3 ohm loudspeaker to bring the world to your finger tips. 12 months

full guarantee.
Complete ready built £27-50, Carriage 70p.

SEND FOR YOURS TODAY!

NOTE: These CODAR Receivers meet the B.R.E.M.A. specification
for Communication Receivers and are FREE of Purchase Tax. Some
portable receivers being advertised as Communication Receivers do
not meet these requirements.

® TELECOMMUNICATIONS AND ELECTRONIC
EQUIPMENT SUPPLIERS TO H.M. AND OVERSEAS
GOVERNMENTS

VALCON WORKS - BURRELL BUILDINGS - CHURCHILL INDUSTRIAL ESTATE - LANCING - SUSSEX
Tel. 090-63-61901 BNIS - 8TZ

ELECTROKIT

N
'H.:X' \—IL -'::L'I_ '.I' X

NEW STEPHENSPEAKERS

A new range of loudspeaker kits and cabinets with a
style and specification for every purpose. You'll be
cheating a bit if you tell your friends “made it myself”.
We supply superb craftsmen built fully finished cabinets
in beautiful stain and scuff resistant vinyl in white or

teak.
Just fit the speaker cloth (supplied) and screw in your

speaker.
HIGH QUALITY
AT LOW COST

Send for our free booklet
' Choosing a Speaker "

g STEPHENSPEAKERS,

1060

WILMSLOW AUDIO, Dept. ‘PW', Swan
Works, Bank Square, Wilmslow SK9 1HF

SCORPIO CAPACITOR DISCHARGE IGNI-
TION SYSTEM (P.E. Nov. 1971)

Complete kit with full instruction data £9-50
“MUSIC MAKER’’ ORGAN KIT (P.W. Dec. 1972)
Kit includes only capacitors, semiconductors, switches,
preset and loudspeaker. £2-80 OR

COMPLETE kit including above plus resistors, PC
board and box £4-40

TRIFFID RADIO (P.E. Feb. 1973)

Kit of resistors, Capacitors, Transistors,
Potentiometer and 1.C. £4.95

LIGHT DIMMER kit contains alf parts including
circuit and construction data. Fully suppressed, 480
Watts £2-10

DRILL SPEED CONTROLLER (E.E. Aug. 1972)
Complete kit (less MK box, plate and socket) £1-05
Complete kit including MK box, plate and socket
£2-20

P.C. Boards not supplied, unless otherwise stated.
We are aiso able to supply other kits for articles
published in Practical Wireless and other Electronic
magazines. Send for details of other kits available.
Please enclose a stamped addressed Envelope.

ELECTROKIT

12 Lauderdale Road, London, W.9

- MON.FRI. 9.30-5.30
Telephone 01 - 286 001 | TR 930e530

Diodes,

www americanradiohictorv com
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PO

ZNg1¢ £1.2

The I.C. Radio in a TO18 can. Suppl

FREE

ST
lied

VDR's € Thermistors

complete with data sheet No. 10 which A15B  75p GL23 £1.00 VA1005 15p
contains specification, circuit and detalls [o¥4] 15p R63 £1:32 VAI026 13p
and prices of components such as ferrite Ccza 13p RS54 £1.46 VA1033 13p
rods, compression trimmers stc. CZ13A 13p VA1040 10p
£298 ED/A258 10p VA1053 10p
1.C. Sockets £298272/06  10p VA10555 10p
Dual-in-line or Zig-Zag {Quit). 14 and 16 pin GL16 £1 VA1034  10p
Our Price 1p per pln
» )
Slider Pots Resistors
Singile Dual log } watt 5% Carbon Film low noise
10K 10 + 10K or Hi-Stabs
P N . All E24 values 1p each plus p. & p. 7p for up
25K 25 + 25K lin -
SOK ¢ to 50 Resistors and a further 2p for each
) 50 + 50K v additional 50 Dedbct 334% for 100 ot one
100K 100 + | 00K Kriobs type or 26% for mixed orders over £1 in value
30p 50p 10p 1 W 10% Carbon Composition  3p each
2W 10% Carbon Compositton  6p each
2!W 5% Wire wound 9p each
LouDsPEAK;‘lgw usTs 5W Wire wound 9p each
now Wire wound 10p each

COILS AND INDUCTORS

TRANSFORMERS
{postage. 5p)

Diodes & Rectifiers

plus p. & p. 7p for Lp to 25 resistors plus 1p

for each additional 25

Potentiometers

J =

!
5KQ 50K (2 500K Q2
10K 100K (2 1MS)
25KQ 250K 2MQ
fog or lin less switch (& 1KQ lin) 12p
log or lin with switch 24p
dual less switch 40p
dual with switch 10K, 100K & 1M
log only 52p
10K log - 10K antilog less switch 40p

Aampiifier
Our Price inc handbook
£2-49

Matching st
Ask for mod

Heat Sinks

i’

:j,‘ 1l

TOS TO66 (4
TO18 TO3  Isp

Sp Power
Tab P

AA119 9p BA156 15p BY176 £1-50
AA120 9p BA243 56p BY182 £1-50
AAI29 9p 0A47 10p BY250 23p
BA102 25p QA79 9p tN40Q1 Bp
BA11517p O0AS0 7p IN4002 7p
BA13010p 0A9Y 7p 1N4003 8p
BA14520p 0A20010p 1N4004 8p
BA148 20p BY100 16p IN40GS 10p
BA154 13p BY126 15p IN4GO6 12p
BA15514p BY127 15p IN40O7 15p
82Y08 ZENER SERES 1o voch
FM TUNER
chassis fully
translstorised
9 volt
operation.
OUR PRICE

£6°28
decodac £4-97
No. 11

10-+ loas 15%
254 less 257

100+ tess

A
Amplifier
Our Price

334

=)

Pin Insertion Tool
Terminal Pins

47p
18p per pack of 36

NEW LISTS

BOXES, CHASSIS, atc.

TRANSISTORS, 1.C.'s, etc.
(postage 5p)

Including baseplate and screws

DIP10/2
for SL403D
10D 50p 15p
Copperclad Plain
0.1 0.15° 0.15
2%" x 1 op op
2% x 3N 20p 16p (9; 10p
247 8 57 24p 21p (7 12p
3% x 3N 24p 21p (8) -
3x"x 5" 27p° 27p (10} 17p
17 x 24" &7p sop I
177 x 3% 90p 10p s2p
177 x 8™ 75p
Spot-face Cutter  36p

antity discount.

AC10T 2%p  BC1T 10p
AC126 17p  BCt 10p
AC127 15p  BCl49 10p
AC128 15p  BCis7 t2p
ACIT6 15p  BC158 10p
ACI187 2%p  BC15% 12p
AC187K 25p  BC169% 15p
AC188 25p BC268 15p
ACiseK 259 BD1S &7p
ACY20 20p BOII 0p
AD140 wp BOWR 70
AD1ag “0p BDY31/2M.P
149p
ADie) P Bri 2p
AF114 18p  BF167 20p
AF115 18p  BFI73 20p
AF116 18p  BF180 25p
AF117 18p  BF181 30p
AF139 2p  BF184 250
BC107 10p  BF185 25p
BC108 10p BF194 15p
BC109 1tp  BF195 15p

8F196
BF197
BF272
BFYS0
BFYS!
BRY39
BSX21
BSY95A
BU108/02
MJE340
MPF192
MPF103
MPF104
MPF 105
MPF106
ocC28
0C3s
0OC4
0Css
ocn
ocn2
0Cs

15p
15p
Sp
24p
2Ap
36p
26p
4p
£1.75
67p
40p
p
7
40p
asp
40p
40p
15p
15p
11p
17p
15p

&liminators

9 voltw 20mA (PP3)
6 volt @ 50mA

9 volt i 50mA

6 6 volt, 50mA

9  9volt. 50mA

7% volt for cassette recorders

6. 734 or 9 volt

3.43.6.74. 9. 12+ S00mA (itus.)

Car Battary Converter fully slablhsed to
4.99

provide 6. 7; or 9 voits
p &

p. 15p on ail types)

Presets

Vartical or Horizontal

01 watt 5p 026 watt 7p

100 1K 0 10K (2 100K &2 1M1y
250 2-5K4) 25K {1 250K 26Mu
500 5K 1) 50K £2 S00K 1) SM2

ocst 19p N304
OC140 20p  2N1711
ociTo Dp  2N183
ocin 30p  2N2926 il
ZTX107  15p  2N3053
ZTX308  12p  2N3054
ZTX109 15p  2N3055
ZTx300 12p  2NFT02
ZTx301 15p  2N3703
ZTX02  20p  2N304
ZTX303  20p  2N3705
ZTX304  25p  2N3T06
ZTX341 20p  2N3707
2TX500  15p  2N3708
X501 15p  2N3709
ZTX502 20p  2N3M10
ZTX503 17p  2NaT1
ZTX504  50p  2N3IBI9
ZT X531 25p  2N3%03
2N697 18p  2N3504
2N706 12p  2N3%05
2N708 15p  2N3%06

Transistors & Integrated Circuits

30p
1o0p
23p
s0p
a9p
12p
12p
109
10p
10p
15p
12p
12p

2N8172 15p
LOOSTI  £1-50
LO%MTI  £1:50
LOITI  £1:50
MC1303L  £1-75
MC1330  B0p
MC1350 p
MCI351  £1 00
MC1352  £1-00
MFC40008  49p
MFC4010A  55p
LM380 £1:45
PAZM  £1'99
SL30 &1 50
TADIO  £1:50
nATosC Wup
#ATID asp
#AT2IC 95p
HATHC  4Tp
HAT4BC sop

Capacitors

dise ceramic low voltage

01uF 18v 5p 0-1uF 30v  Sp

-022uF 18v 5p 0-22:F  6v 5p

04TuF 12v 5p 0-47uF  3v 5p

ceramic plate 30V

1000pf 10p 4700pf 10p

2200pf 10p 10,000pf 10p

Ceramic plate 63V (C333)

1-Bof 8-2pf 33pf f

2:2pf 10pf 39pf 150pt

3-3pf 12pt a47pf 180pt

3 9pf 15pf §6pt 220pf

4-7pf 18pf 68pf 270pf

§-6pl 22pf 82pt 330pf

6-8pf 27pf 100pt

all 5p. each

mylar film 100V

1000pf 2p -01uF 3p 068uF  4p

2000pf  2p 02uF 3p 1puF ap

5000pt 2p  04pF 3p 2uF 5p
05uF 3p

polystyrens 160V
10pf (o 10,000p1 in multiples of 10, 15 22,33,

474 3p each
metallised polyester 250V (C280)
01uF_ 3p 068uF 33p 47pF 8p
015,F 3p 1pF 4p B8pF 1Mp
022pF 3p 15uF 4p 1uF 13p
033uF 3p -22pF 5p 1-5uF 20p
047,:F 3p 33uF  63p 2 2uF 24p
metailised polyester 400V (C281)
Q1uF 4ip ‘0A7pF 6p 22pF 10p
‘015uF 4ip -068uF 6p 33uF  14p
022pF 43p 1uF 7p 47uF  15p
033uf 53p 15uF  8p

silvered mica 1% (> 50pf) 500V
p

2-2pft—820pf

4-7nF—5600pf 18p

1nF—2-2nf 9p 6800pf— 01uF 29p
2-InF23-6nF 16p

mixed dielectric v

‘01uF  7p 047uF 7p 22uF  16p
-022uF 7p 068uF 8p 47uF  24p
033uF 7p 1uF 8p 1uF 33p

MAIL QRDERS Where no p & p charge is shown,
8 miumum of 7p appties, p. & p. on overseas orders
is charged at cost

ADDRESS TO: Component Dept.

$6, Fortis Green Road, Landon NIO3HN
Telsphone 01-883 3705

mixed dielectric 1000V

1000pf 6p 800pf  9p 1uF 12p
2200pf 6p O1pyF  Sp  22uF  22p
3300pf 6p 022pF  9p 47uF  30p
a700p! 6p  047uF 12p

Ceramic

12KV.d.c. 8KV.d.c. HI-K 750V.
10pf  9p 200pt 9p 1000pt 5p
15pf  9p 220pf 9p  1500pf 5p
22pf  9p 250pf 9p  2000pf 5p
68pt  9p 270pt 9p  3000pf Sp
82pt  9p 300pf 9p  5000pt  S5p
100pf 9p 750V DISC  10.000pt Sp
120pf 9p 470pf Sp  feed-

140pf 9p 1000pf Sp  through
150pf 8p 5000pf S5p

180pf 9p 10,000pf Sp  1000pf  S5p

THE TEXAN

Mullard B Siemens
Electrolytics

CAP VOLTAGE
uF 4 83 10 16 25 40 63
1 = 6p
15 6
22! = —~ 6
33 6p
47| - ép
6.8/ & op
10 — & -~ &
15 — 6p -~ 6 6p
2 - = L & — 8o
E) — & — & — 8 —
47 6p — 6p — 6p 6p 6p
68 — p — L - — 100
100 6 — P — 6p 8p 12p
150 - 6 — 6p 6p 10p 12p
220 6p  — 6p 6p 10p 12p 18p
330 & & 10p - 2p
410 80 10p 12p 18p 40p
680 —  p 12p 18 2p —
1000 0p — 12p 18p 21p 40p 6Op
1500 12p 18p 20p - — —
2200 ~— t8p 2ip 40p 45p 55p 93p
3300 —  ®p — == -
4700 2tp —~ — 60p Tsp Wp —

www.americanradiohistorv.com

No. L. w. D. Price p. & p.

(1) NS x WS35 8, £ 0 pap

(8; 2 oxdT X 1% 355 8: Complete Kit {inc. Teuk Case) 280 5 45p

(9) 47 x4k 1m" 3s5p 8p 20 Watts per channel integrated stereo amplificr deveinped by engineers of “Texas L

(10) 47 x5%" x I4" 40p 8 This designer approved kit has a state-of-the-art specification, including distortion of only 0.09% at

» » " B PP
14T x24T x2 35p 8p 20 Watts 1nto 8 ohms and a bandwidth of § — 35,000 at —3db. The semiconductor compliment of
123" x2" x|I” 32 9% this superb kit includes no tess than 6 integrated circuits, 10 Silicon transistors. 4 rectifiers and 1,24, BuF 450V 14p 32uF 450V 20p
13 6" x4" x2” 50p 10p 2 7eners. Controls include  bass; treble; volume; balance, on/off; *on” indicator: headphone sockets, 16pF 450V 15p S0uF 350V 20p
14 7" x5" x2W%” 58p 12p scratch filter; rumble filter, inputs for magnetic phono; funer; aux or tape; tape head elc; input; 8 BuF; 450 V.W 18p 32 - 32uF; 350 VW 25p
15 8" x6" x3" 5p 18p selector, monofstereo switch. The construction of this kit was featurgd in "Practical Wireless’ 8 16pF 450VW  20p 32 32uF 450VW 43p
16 10" x 7" x3" 85p 20p May - Aug. 1972, 16 16pF: 450 VW 25p 50 50uF; 350VW 35p
1061
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'UNISOUND FOR THE NEW SOUND

AT It's the RT-VC system that screws together to save you pounds! Unisound

£ comprises two superb speakers and an amplifier/record deck plinth—all

O beautifully finished in simulated teak. The stereo amplifier (4 watts per channel

into 8 ohms) is based on the famous Mullard Unilex system brought up-to-date

INC. by RTVC using intergrated circuits. Turntable is the proven Garrard 2025TC

VAT complete with stereo cartridge and tinted acrylic cover. Speakers are big EMI

Twin-cone units all ready for mounting in their elegant cabinets, which simply

need screwing and glueing together. Easy step-by-step instructions. £26-§2
complete plus £1-40 packing + £1-40 post. Diamond Stylus £1 25 extra.

Stereo headphones with adaptor £4 extra. Send for leaflet.

AN RTVC EXCLUSIVE DESIGN

UNISOUND MODULES ONLY £6:95 + 50p. p. & p.
For the man who wants to design his own
stereo—here's your chance to start, with
Unlsound—pre-amp, power amplifier and
control panel. No soldering—just simply
screw together. 4 watts per channel Into
8 ohms. Inputs: 120mV (for ceramic
cartridge). The heart of Unisound is
high efficiency |.C. monolithic
power chips very low distor-
tion at all power
levels. over the audio
spectrum.

If you can solde
on printed circuit board
you can build this push-buttar
car radio kit. It's simple—jus
follow the step-by-step instructions

THE TOURIST
PB CAR RADIO KIT

AN INCREDIBLE BUY
ONLY FROM [r][THV|[c

The Tourist PB is suitable for 12 volt working on both negative and positive earth * Circuit diagram and
8 vehicles. It covers the full medlum and long wave bands. It is permeability tuned and comprehensive instructions

§ sturdily constructed. Output is a full 2-5 watts into an 8ohms speaker. But the Tourist 50p free with parts.

PB will operate into any loudspeaker from 8 to 15 ohms.

Apart from the output stage, which is an intergrated circuit, the only other electronic * Fully retractable lockable car aerial £1-25
components that need soldering are some capacitors, resistors, etc. The kit includes post paid.

a pre-built RF tuner unit, and fully modulised IF stages which are pre-aligned before

despatch. As well as electronic components this kit also contains 2 diamond-spun PRICE ONLY £7-70 p. and p. 55p

aluminium knobs, elegant matching front panel, dial, washers, screws and wire. Speaker with baftle and fixing strips £1-50.
The Tourist PB can be mounted in any standard size dash panel and it has an illumina- 25 p. & p., post free if bought with the kit.
ted tuning scale. Chassis size is: 77 wide, 2” high and 4}}” deep. Send for leaflet.

RELIANT Mk Iv A GOOD QUALITY AMPLIFIER—12 Watts
£10:50 (inc. VAT). 20 Watts £13-50 (inc. VAT)

*5 Electrically Mixed inputs. *3 Individual Mixing controls. *Separate bass and treble
controls common to all 5 inputs, *Mixer employing F.E.T. (Field Effect Transistorsj.
*Solid State Circuitry. *Attractive Styling INPUTS 1. Crystal Mic or Guitar 9mV. 2.
Moving coil Mic. or Guitar 8mV lnputs. 3,4 & 5
are suitable for a wide range of medium output '2w. £1 0'50 plus
equlpment (Gram. Tuner, Monitor, Organ, etc,)  Version 60p
All 250mV sensitivity. Power output: 12/20 watts  20W £1 3.50 p&p
into 8 ohms. Size approx. 124 x 6 x 3% ins, version

SUUND 5 50 WATT AMPLIFIER. Output Power: 45 watts
R.M.S. (Sine Wave) Frequency Response 3dB

points 30Hz and 18KHz. Total Distortion: less than 2% at rated output.
Signal to noise ratio: better than 60dB. Bass Control
2 ‘ Range: 13dB at 60Hz. Treble Control Range: 12dB at

%, PE TAPE LINK
{ CONSTRUCTORS

Suitable 3 speed tape
deck, less leads. Caters
up to 7ins. spools. Unused
but store soiled £8

10KHz. Inputs: 4 inputs at 5mV into 470K. Each pair
hence no war-

of inputs conrotlled by separate volume control.

2 inputs at 200mV into 470K. Size: s ranty. plus
194 x 104 x 8ins. Amplifier £31-85 plus £38 51 £1p&p
£1-50 p. and p. (inc. VAT)

] rerEas-
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* Denotes VAT has been absorbed in the
price without increase on VISCOUNT
audio systems.

PRICES: SYSTEM |

Viscount Il R 101 amplifier £24:20 +~ £l p & p

2 Duo Type |l speakers £15-40 + £2.20 p & p
Garrard SP25 Mic.lll with

MAG, cartridge plinth & cover {2500 + £1-75p & p

total 56460
Available complete for only £52* + £3.50p & p

PRICES: SYSTEM 2

Vicount R 10) amplifier £24.20 + £1 p & p

2 Duo Type Ill speakers £35-20 + €330 p & p
Garrard SP25 Mk. |If with

MAG. cartridge plinth & cover £25:00 + £1-75p & p

total £84 40

Available complete for €69* + f4p & p

*

AUDIOSTILLONLY £52

COMPLETE

14 + 14w. r.m.s. 40Hz to 40kHz + 3dB. Total distortion at 10w, at 1kHz - 0-1%,.
This is real value for moneyl We have designed 2 systems and the heart of
them both is the Viscount ttt amplifier. A unit of great eye appeal with teak
finished cabinet. FET's (Field effect, transistors) are incorporated on the input
stages, just like top priced units, FET's give you more »f the signal you want
and almost none of the hiss you don't. Both units have output sockets for
headphones and tape recorder.

For both systems we have chosen the famous Garra-d SP25 Mk, 11| deck,
with fitted magnetic cartridge, which comes complete with simulated teak
plinth and tinted acrylic 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 I's for the smalier room or the big Duo
lII's for real bass response.

Viscount 1)

Sold Stare Sigcpq Ampida: . L

Vi mong Bass e e TRERT tser By (i
£.4.1 .
RADIC : i o N

sterec

SPEAKERS: Duo Type |l Size approx. 17in. X 10%in. x 62In. Drive unit 13in. x 8in. with parasitic
tweeter. Max. power 10 watts ohms. Simulated Teak cabinet. £15-40 a pair (inc. VAT), £3:30 p. and p.

Duo Type Il Size approx. 23%in. x 114in, x 94in. Drive unit 13%in. 8%in, with H.F. speaker. Max. power
20 watts ohms. Freq. range 20Hz to 20KHz. Teak veneer cabinet.

SPECIFICATION R101: 14 watts per channel into 3 to 4 ohms (suitable 3-15 ohms.) Total distortion «
10W 1kHz @ 0-1%. P.U.1 (for ceramic cartridges) 150mV into 3 Meg. P.U.2 (for magnetic cartridges)
4mV @ 1kHz into 47K equalised within idB R.I.LA.A. Radio 15CmV into 220K. (Sensitivities given at full
power). Tape out facilities: headphone socket, power out 250mW per channel. Signal-to-noise ratio:
(all controls at max.)—P.U.l. and radio — 65dB, P.U.2 — 58dB. Cross talk better than — 35dB on all
inputs. Size approx. 13%in. ~ 9in. x 3}in. Send S.A.E. for fully illustrated brochure. 12 month's
written guarantee.

ONLY FROM US

TIMES OF OPENING: Acton—Mon.-Sat. 9.30-5.
Closed all day Wed.
Edgware Rd.—Mon.-Sat. 9.30-5. Closed all day Thurs

e
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sBAG 40 Dr NTE 2150 I'Liga 60
VALVES cnee 50 bal NI0¢ 21-50 Fi5ng 80
68116 80 193G " 38 Fla0s .18
1ATGT 45 6BJ% ROD I 38 IPLang 40

Cr3L 27.00 6BQT I"Lsns

D5 80 6RRT 50
1143 50 Slun 40
INSGT 10
1RS 35
184 43
185 40
174 30 1I'Yooo 55
344 J Y %00 2
3Q4 50 61161 I
3Q5 50 616 as
384 35 6CWY 80
w4 60
BRAGY 40
sU4G IPCENO BT} 65
SVl 5 80 PUFNis 8BS NI 40
8Y3GT HN30w £1.50 Pl BN RSETOTTH) 30
874G 40.6F8U : KT36  £1-00 ICLSL 50
6/301,2 80 6F 11 KIIAM KT £1-25 1I"CLRI| 50
BA7 76 8113 L0407 K RT66  £2.05 1'CLr 48
BABG 40 6F14 surs £112 KTHE  £1-78 1'CLRG 40
6§23 308t 80 KT8 [ h.;lm £1-
A aerm 30P1% 86 : 4 L
aFus  £1-00 30P L 5 KTRR  £2.00 Mran o £1-28
eAMS 33 grun 6 Ve 50 30PLIZ 93 AZ) 55, KTW61 £1.75 VRI05/30 38
6AQD 38(6ra2 25i6V6GT 40 30P114 90 KTZ41 50 VRI50/30 35
SBABTG: 85166 35/8X4 50 ;;?( ;g A4 88 e 75
6ATE 35,6HG 236X 50 85,38t A X % wie VG120 £1.00
6AUG 25 605 5016XBGT  400IZRHT 38, 30ms ‘7’3 i :8::::'::3 ;g MRS VU508 £3.00
8B4 81-00,6J50: 20 7136 70{ 12837 40357246 80 CY3) 48 EBLI £1.00 kL3 50' MU ‘WeIM 83
6B8G 28/6J5GT 30 TNT 50128K7  50(35Z5 501 DAU3?  80,EBL2]  60,EL33  £1.75 MX40 Y63 2125
. LACIZ8 20| 15Y100 15|NKT713 85 OC44 1?7
Transistors Acyzo  soimzyms  18luA70 10 oces 12| Integrated
ACY39  S0[CRSI-40  47)0A7I 10 0C57 60 o . 707
IN9l4 072 20(ADI40  50[DNO03  15/0A8I 08 0C58 Circuits 6517480
18113 25,2N23698 15| ADI49  SO|GETIO  3010A85 12 0C59 — 657442
18202 23|VN2444 £1-01,ADIAY  B7[GETRs2  25.0A9) 07 0U71 7400 20 7411 23 7440 2017483
23303 2212 48 AF)15 25(GdTM 37, 0A211 30,0072 7401 20 7412 4217441AN  78174r4
26371 22(2N2004 20 AFI17  25(KRIO0A 20 OAZ201  50.0CI 740 o 30| 7442
9N404  20|2N2926 10, ASY26  25|MIE520 87 QAZ207 4710CHID 7403 30 7450
2N697 15(2N3056  75[BCI0T  10|MJE2655  '0AZ210 32 OCsu 7404 807451
2N708 10,9x3702  10{BClox 10 £1:37 OAZ222 45100821 5 20(7453
aN1132  251,\3a1p g5 BCIOY 10, MIE3055 8710AZ2234 45 OCnd 7406 487454
2N 1305 iy h'cmt' 16'NKT2I2  27/0A7Z241 22,0170 7407 4817460
aNe147  75{ AR [HESGR  ZBINKTAM  18,0AZ24Z 231011 T40% 487470
2N2160 80 ACI6 201 BFY 5 22|NKT 330 23, 0C200 7409 42 7472 7496
uNezIs 20| acier wsm'ru 20/ NKT251 24«0( 35 50" OCPTI 7 | 7410 50,7473 4017497  £6-25/74156 £1.86
VALVE MAIL ORDER GCO. 162 WELLFIELD ROAD, LONDON SW 16 2BS
Special Express Mail Order Service TELEX 946708 Send large S.A.E. for list. Phone 677 2424 (4 lines)

Express postage |p per transistor, over 10 post free. Integrated Circuits & Valves Sp, plus | p for each additional item, over £5-00 post free

AMAZING MINI-DRILL
Wr%@n ciondriing,  orinding.

polishing, etching, goug-

ing, shaping. Precision

PREC!SION power for the enthusiast,
W MDDELShockprooi. Completely
e - n portable power from 44
WD K volt external battery. So

= Al much more scope with
MINI-DRILL. Super Kit
(extra power, interchange-
able chuck) £4.95 p.p.13p.
De Luxe Professional Kit

[
+ 6 TOOLS Wwith 17 tools £7.65 p.p.
L 23p. Money back refund.
PCB Hono—Z{m x 3in) 60p

N/, MERLIN SUPPLY CO.
R’s, C's, Semiconductors: Sxereo Set £7-70, Mono Set €3-90 P& P.p \‘f&—k\-

%
PRE-AMPLIFIER (Nov I1972)—for use with 8 Watt Amplifier : :
CB (Stereo—34in x 7{in) Specially designed to also hold all Pots, Dept. PW473 Nailsea, Bristol BS19 2LP
mzhlr rotary or slider, plus Selector Switch £1-
R's, C's, Reury Pots, Selector Switch, Semiconductors:
Stereo Set £5:20, Mono Set £2-50

Bl Cladlmrlonbogiiny, BROADWAY ELEGTRONIGS

P. C. BOARDS

Reverberation Unit PCB.

FOR P.W. PROJECTS

Al PCB's Fibreglass, Drilled, Roller-Tinned
Circuit and Layout Diagrams free with each PCB
REVERBERATION UNIT (Nov/Dec 1972)
PCB (2in x IH—ln) Specully desngned to also hold Slider Pots with
front panel £1-20
SET of R’s, C's, SIC s, Slnder Pots, Transformer £5-93

8 WATT AMPLIFIER (Nov 1972)

LOUDHAILER & SIREN (Dec 1972) —PRE-AMP & SIREN ‘92 MITCHAM ROAD, TOOTING BROADWAY,
!PE‘BE Zz:xln}ln) 750 LONDORN S,W.,i7 01-672 3984
Set of R’s, C's, Pot (wuh switch), Semiconductors £ 43 gARTRISDIgSE%—Et.res Soneic':n‘eo gTdA6 H/CoDiamond £2-40,
GUITAR PRE-AMP (Sept 1970; onette J[Medium Qutput -40, S| High Output £1-40, Acos
VI.RABS?:‘\'s 13in) for Mpnc Pre-Amg. .ZpGunur)Pre-amp, Tremulant GP93/1_Sapphire £1-90, GP94/) Sapphire £2, Japanese equivalent to
& Tone Controls, Wah-' VVR.h Mute; \golumé .Speclauy designed to B.S.R. TC8s £1-75. P. & P. 7p on each.
also hold all pots, either Rotary or Slider _ q .
i;s;' 3/: s.rR':,pC';.‘;zzo:ry Pots, LDR, Lamp, @oupling T/former .‘r:CABT_‘T;:LPSun?v"::""’I quIP S“P".’;’P_ Compatible £1-25, BS.R.
ower supp| o
slider Pots & knobs instead of Rotary Pots—Extra £3-36 Hi.FI STEREO HEADPHONES Padded ear
DIGITRONIC DIGITAL CLOCK (Feb. 1973) cushions seal out room noise. Perfect coupling
Details on request. !:etw;en reapror;ucer 'and ears assure 7f:):llzoreosopoon'_s‘e ;
Other Den ns Avanl:ble S.A.E. for List (F/scap) and enquiries. impecance; ohms, frequency range 20-20,000 H: o
* GE: U.K, 10p any order. OVERSEAS at cost. . g‘_('& c;r%];:fi standard stereo plug. Only £2-57. ‘. v

V.A.T. h d I UK. orders from April Ist.
AT will bet arged on 2 orders ™ AP STEREO HEADPHONE )JUNCTION BOX

Simple unit connects direct to amplifier and speakers
to give auenuated headphone output has 3 pesition
switch to give headphones only, speakers only,

DEPT. PW4, 25 KENTISH ROAD, BELVEDERE, KENT, DAI7 5BW speakers and headphones. Only £1-50. P. & P. |3p.
MAIL ORDER ONLY VYNAIR Widths from 50 to 54in., 75p yd. off roll. P. & P. |0p,
¥ yard 40p. P. & P. I0p. Send 5p stamps for samples.
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electronics
reall

m Mmastered

... practical
... visual
...exciting!

no previous knowledge
no unnecessary theory
no “maths"

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.

B
1/ BUILD AN 2/ READ, DRAW
OSCILLOSCOPE AND UNDERSTAND

You learn how to build
an cscilloscope which

CIRCUIT DIAGRAMS
remains your property.

o S §
] r
With it, you will become @:_; ) J

familiar with all the b
components used in as used currently in the
electronics. various fields of electronics.

RAPY

[3/ CARRY OUT

This new style course wiil enable anyone to

|OVER

40 EXPERIMENTS
| ON BASIC ELECTRONIC
CIRCUITS & SEE HOW

vaive experiments, transistor experiments
amplifiers, oscillators, signal tracer, pho-
to electnc circuit, computer circuit, basic
radio receiver, electronic switch, simple
transmitter, a.c. experiments, d.c. experi-
ments, simple counter, time delay circuit,

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

servicing procedures :
receivers, etc.

. | THEY WORK, including :

--—-———————————_——--—-—--—_—————_———_---
| POST NOW  T°: BRITISH NATIONAL RADIO & ELECTRONICS SCHOOL, |
l FR E E for P.O. Box 156, JERSEY. Please send your free brochure, without obligation, to: l
I we do not employ representatives I
I BROCHURE  namE BLOCK CAPS i
| orwriteityou prefer notto cut page ADDRESS PLEASE wL43 i
LR A ) 8 ) ) L ) v o r v ¢ ¥ ¥ ¥r % r ¥ ¢ ¢ ¥ ¢ T %7 ¥ '}

special free gift also to all our students

1065
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ESSENTIAL BOOKS FOR RADIO AMATEURS

These are just four of a complete range of technical publications,
log books and maps for the Radio Amateur. Send s.a.e. for complete list

RADIO SOCIETY OF GREAT BRITAIN

35 DOUGHTY STREET, LONDON, WCIN 2AE TEL: 01-837 8688

H A C SHORT-WAVE
n . N KITS

WORLD-WIDE RECEPTION

Famous for over 356 vears for Short-Wave Equip-
ment of quality, “H.A.C."” were the Original
suppliers of Bhort-Wave Receiver Kits for the
amateur constructor. Over 10,006 eatisfled
custormners—including Technical Colleges, llos-
pitals, Public 8choole, R.A.F., Army, Hams, etc.

NEW “DX” RECEIVER
Complete kit—price £3-30 (post & packing 20p.).
Customer writes: “*Australia, India and America
at loud volume."—“ 1 am 14 years of age and
have logged over 130 stations, plus countless
Amateurs from all over the world.”
This kit contains all genuine ahort-wave com-
ponentas, drilled chassis, valve, accessories and full
instructions. Ready to assemble, and of course,
as all our products— fully guaranteed. Full range
of other B.W. kits, including the fanious model
“K" and “K plus’ (illustrated above). All orders
despatched by return. Send now for free descrip-
tive catalogue. test report and order form.
EXCITING COMPETITION for Snort-Wave
listeners. Bend stamped envelope for details.

“H.A.C.” SHORT-WAVE PRODUCTS
29 0id Bond Street, London W.1

1066

EX COMPUTER PRINTED CIRCUIT
PANELS
2 x 4 in. packed with semi-conductors and
top quality resistors, capacitors, diodes etc.
Our price 10 boards 50p (8p). With a
guaranteed min. of 35 transistors—data
included.
SPECIAL BARGAIN PACK
25 boards for £ (25p).
ELECTROLYTICS
10,000 75v, 33,000u 40v, 44 x 24 in. dia.,
25,0001 25v, 20,000 30v, 8,000 55v, 44 x 3
in. dia. 50p (12p). 15.000u ISv, 44 x 2 in.
dia. 20p (I10p). 2,000u 25v wire ended,
3x | in.dia. I5p (5p) or 12 for £1-50 (I5p).
250 MIXED CAPACITORS 60p (8p)
250 MIXED RESISTORS 60p (8p)
3A STUD RECTIFIERS, 100 p.i.v.

4 for 50p (5p)
ASSORTED RELAYS 8 for £1 (25p)
SUB MIN. CO-AX, PLUGS & SKTS.

4 pairs 50p (5p)

MINIATURE GLASS NEONS

12 for 50p (5p)
REED RELAYS, MIXED 10 for 50p (5p)
MICRO SWITCHES, MIXED

8 for 50p (8p)
PAPST EXTRACTOR/BLOWERFANS
100 cfm 44 x 44 x 2 £3-50 (28p)
QUARTZ HALOGEN BULSBS
12v S5w 50p (5p)
Postage and package for each item shown

in brackets.

KEYTRONICS

{Mail Order only)

44 EARLS COURT ROAD
LONDON Ws.

01-478 8499

www americanradiohictorv com

TRANSFORMERS

DOUGLAS GUARANTEED
12 or 24 volts

Output V. & Ampe. Rel. No. Price P. & P.
12V x2 250 mAx2? MTIILCS3*t . .. £0-81 9p
12V %2 500 maA x2 MT213CT*t . . £0-87 16p
12V <2 1A X2 MT 71 AT .. . £1-48 24p
12Vx2 2Ax2 MT 18 AT oo .. £2.06 30p

2V X2 JAX MT 70 AT .. £2:59 32p
12V X2 4A 2 MT 108 AT .. £2:92 34p
12V 2 5A X7 MT 72 AT .. .. £333 42p

30 volts. All tapped at 0-12-15-20-24-30V

Yrice I'.P. Out- Ret. No. Price P.P
put put

ps. H Amps. £

500 mA MT !12CTi 112 16p 3A MT 20 AT 2-64 32p
1A MT 79 A7TH  1-55 29p 4A MT 21 AT 3-10 40p
ZA MT 3 AT 223 30p 5A MT 5! AT 4-31 42p

50 volis. All tapped at 0-19-25-33-40-60V.

400 mA MT 102 AT 1-45 24p 3AMTI05 AT3-91 41p
1A MT 103 AT 200 32p 4AMTI06 AT5 08 4lp
24 MT 104 AT 310 32p 6A MT I1C7 AT 7-47 50p

60 Volts, All tapped at ¢ 0-40-4%-60 V.

500 1A MT 124 AT 148 30p 24 MT 127 AT3-18 41p

1A MT 126 AT 224 32p JAMTI25 AT4:59 41p

AUTO-WOUND RANGE
Power Winding tapped at  HRef. No. Price P_ & 1.

output
20 VA 0-115-210-240 MT 113 CT £0-89 15p
5 VA _ MT 61 AT £1-72 30p
150 VA 0-115-200-220-240 MT 4 AT £2:15 32p
200 VA GEL MT 65 AT £3-00 32p
400 V. Output at 50 HZ. Ret. IT3 AT Price P. & I
C-I) Tgnition system by R. M. Marston £2-30 29p
Es.
EQUIPMENT RANGE
Sec. Output (r.ms.) Ret. Nu. Price P.& P.
3-0-3 V. 200 mA MT 238 CS*t £089 8p
0-0-9 V., 106 mA MT 13C8*t £091 8p
12-0-12 50 A MT 239 C8*t  £0-91 8p
20-0-20 30 ma MT 241 CS*+ £091  8p
204 &, ane x 2 MT 214 CT*t £121 16p
0-4-9x2 500 mAx:  MT 207 CT*} £148 19
0-15-20~2  500mA .2 MT 205 AT*$ 2212 29p
0-1 d 500 mA <2 MT 203 AT* £2:45 29
0-1 MT 204 AT* £3-42 30p

-15-27 % JA X2 204 4
10-12-0-12-20 700 1n A {d.c.) MT 221 AT* £111 26p
AT indirates open universal fixing with tags; CT is
open U-clamp fixing with tags: C3 is open U-clamnp
fixing with P.C. epills; *with interwinding screen; t un-
tapped 240V Primuary: t Primary tapped at 210-240V.
other Prituaries tapped at 200-220-240V,

Over 200 types in stock through agents or direct. Send tor
list.

DOUGLAS FELECTRONICS INDUSTRIES LTD.
(Dept. MO.12PW ), Thames 8t., LOUTH, Lincs. LN11 7AD
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MANUFACTURERS OF ELEECTRONIC AND . TRANSISTOR UNIVERSAL
AMPLIFICATION EQUIPMENT ,
SPECIALISTS IN QUALITY TRANSISTOR AMPLIFICATION COMPANY LTD.

EQUIPMENT 2 163 MITCHAM ROAD, LONDON SW {7 9PG
OPEN 6 DAYS A WEEK. 9.30 a.m. - 6.00.p.m. 01-672 3137,9080

ARE PROUD TO ANNOUNCE AN ENTIRELY NEW RANGE OF
PROFESSIONAL STANDARD DISCOTHEQUE EQUIPMENT AND AUDIO MODULES

TUAC DISCOTHEQUE MIXER FEATURING AUTO FADE
‘B e el e a FEATURES: MIC input with volume and tone control. Automatic MIC overide, with a djustable fade

depth and sensitivity., fades the music down when you make your announcements, then the music

sutomatically returns to its original level, Left and right deck velume. Master volume, treble and bass

controls. Headphone monitor facilities for both decks. Headphone volume control. Automatic/manual

overide switch. Panel mounting, finished in durable satin enamel. 40V. D.C. operation. Tone control
~ specification as for VAQ6 pre-amp.

£20-00 Complete PSU £3-25

p- & p. SOp. p. & p. 25p

TUAC HIGH POWER AMPLIFICATION—built to high standards, and built to last

100 Watt RMS Sine Wave Slave

50 Watt RMS Sine Wave General

. - Amplifier, Purpose Amplifier.
- . \ sitable for use with above mixer. Suitable for Disco, PA, Guitar. 4
e 2w & SLAVE ¢ Slave input, gain control, slave output, inputs, 2 volume controls. Master
! Hi/Lo sensitivity switch. Rugged volume, treble, middle and bass

o
e

controls. Rugged circuit, rugged
leather-cloth covered case, short and
open circuit protection. Tone control
specification as VAO8 pre-amp.

circuit. ‘ugged leather-cloth covered
case. Shortand opencircuit protection.
Over 200 watts p=ak output.
£49-50 p. & p. £1 00 output. Impedance

£45-25p. & p. £1-00
100 watt version £60-50 p. & p. £1-00.

TUAC MICROPHONE MIXERS—battery operated—all steel construction | TUAC COMBO AMP.

b FEATURES: 4 inputs with FEATURES: 2 Inputs with| §@"efee@} 25 Watt RMS Sine Wave
adjustable sensitivity, volume adjustable sensitivity, volume . Ideal for small groups, club and
and extra wide range tone and extra wide range tone studio work, 4 inputs, 2
control on each input. 2 out- control on each input. Single volume controls. Master volume
) puts, stereo or mono use. Max output. Mono use max. output treble, middle & bass.
output 2V. Low noise silicon 2V. Low noise silicon transistor Uses heavy duty Celestion
transistor line up. 18V, D.C. line up. 18V. D.C. operation. speak er.

€14-12p. & p. 35p operation. €825 p. & p. 40p £€60-00 p. & p. £150.

TUAC POWER AMPLIFIER MODULES—TP 100W now with 4 RCA 150 watt output transistors

< il All output power ratings are R.M.S. continuous sine TPI0OW |00 watts RMS output into BQ £15-§8 p. & p. 45p.

l!ﬂ» ., wave using specified supply. PS100 Power supply and transformer £9-10 p. & p. 50p.
_’;*-‘ iad Each circuit incorparates a robust driver transformer PS100/100 Supply for two TPI0OW modules

. . stage with thermal overload protection and is short and £18-00 p. & p. 65p

; open circuit proof. Full power response I0HZ-20KHZ TP50W 50 watts RMS output into 8-15Q £10-36p. & p. 40p.

4+ 2dB. Input sensitivity 30mV into 3K(). Hum and noise PS50 Power supply and transformer £6-86 p. & p. 50p.

~ better than —70dB. Output impedance 8Q. Constructed PS50/50 Supply for two TPSOW modules £11- 95 p. & p. 65p.

% on glass fibre P.C. board. Two TPI0OW modules can be wired in a bridge output

O/P matching transformer 4.8.16.60-100Q2 £8-00. circuit to give a single 200W R.M.5. output into 8Q using

) PS100/100 supply. Use phase splitter PS201 to drive modules.
TPIOOW. T.H.D ot full power 2%

TUAC PRE-AMPLIFIER Constructed on_glass fibre P.C. Board ' TUAC LIGHT MODULATORS

MOD ULES individually tested.
w
NE RANGE ! Constructed on glass fibre (e,
VAO06 Suitable crystal/ceramic P.U.. Mic.,| HPAOS tHHeadphone Amplifier. 8-15Q board, individually tested.
£3-72 guitar, radio tuner, vol., treble & |£3-72 200mW output. Left right fader.| Three channel light modulator
bass controls. Sensitivity 8mV for | Volume control. will control three separate sets of

lights, up to 1000 watts each set.
One channel responds to the bass,
one to the middle, and one to the

30mV O/P Treble + 22 —i5db « 12KHz.
Bass + 18dB @ 40Hz.

AMFOI Auto Fade Unit. Feed deck and

— | £4-40 Mic. Pre-amps in, cutput to power ) high frequencies. Input sensitivity
VA08 As VA06, but with extra m|dd|e[ _ module, With fade depth and 3 Channel SILMB ilus only 05 watt/ Three individual
£4-22 control. Treble +28dB « 18KHz. |sensitivity controls. See spec. on disco mixer. controls allow for adjustment of
Middle +20 -ISSdB ' 4:(H;.i . the three channels, Ia(;\d a master sensi('ivi(y controldaﬂo;«s F’olli
Bass +20 —10dB @ 40Hz. Sensitivity 4m ) input levels up to 0 watts to be safely accommodated. Fu
* . PS201 Phase Splitter unit to drive two | interference suppression. Full wave control.

!(I-7S TPLOOW modules in bridge O/P.|lIsolating input transformer does not affect SILMB 3 Channel
sw:m As VA|08 but stereo with ba'l . _____|Ampiifier operation. Fully Fused. £17-45 p. & p. 35p.
£9-47 control.

—_——— V;AAOI WAA-WAA Module. ;l'hls is an Single Channel version. SILMD
. . £2-75 exceptional unit, producing a|lncreased capacity of 1800 watts. Sensitivity SILMB | Channel
Mvs%m Suna(bl; I:or“dl:'cit.," V":IC‘.& :;z: superb WAA-WAA for guitars. |control, Isolating input transformer does not £6-47 p. & p. 25p.
£ S e Horsims Com Al o) BZe available. affect amplifier operation.
2mV. +25dB « 12KHz to +20dB « 40Hz — —_—
— |FUZol Fuzz Module. Professional stan-
MEVAOL Magnetic Cartridge equalisation £4-75 dard Volume, tone & fuzz
£1-60 Connects to input of VAO06 or| sustain - controls.  Case  soon | DOWER SUPPLY UNIT
VAO8 with volume control. | available
— = = = _ {For use with all pre-amp modules and discotheqz; TsixerLOu;psu(
40V. 100mA a . & p. 25p.
SIPAM  Mascer volume and P"“”‘“!Fxom Frequency Doubler Module. P
1-40 control. High treble boost of| £3.47 Doubles the frequency of any
+15dB a I5KHz. i sinusoidal wave, such as that| = - ol
— obtained from the WAA.-WAA module.
EFVUAOI Increases the output of any %l the — — ALL PRICES ARE EFFECTIVE FROM Ist APRIL 1973
£1-50  aboveto |V. RMS. Low impedance| by cr A GE AND PACKING 20p EA./AND ARE INCLUSIVE OF V.A.T.

emitter follower output.

ALL TUAC KITS ARE SUPPLIED COMPLETE WITH iL’fEREsEE S.A.E. WITH ALL ENQUIRIES
EASY TO FOLLOW WIRING INSTRUCTIONS ANOD OUR TECHNICAL STAFF WILL BE PLEASED TO
CIRCUIT DIAGRAM. CALL FOR A DEMONSTRATION ADVISE YOU ON ANY PROBLEM. ALL TUAC EQUIP.
OF ANY OF THE ABOVE UNITS. SPEAKERS AND MENT CARRIES A 12 MONTH GUARANTEE. TRADE
CABINETS ALSO SUPPLIED. AND EXPORT ENQUIRIES WELCOME.
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Global’s coLben
@ Guarantee @

WE GUARANTEE THAT WITHIN 7 DAYS OF PURCHASE
IF ANY [TEM OF GOODS IS FOUND YO BE GENUINELY
DEFECTIVE WE WILL REPLACE THE SAID GOODS
WITHOUT QUESTION. AFTER 7 BAYS GOODS ARE
COVERED BY MANUFACTURERS 17 MONTHS
GUARANTEE.

B0

GARRARD

SARRARD £1 7.45 AMPLIFIERS
Special Please add 85p P. & P. & Ins.
Purchase. Amstrad 8000 Mk, Il £14-95
Limited number available Amstrad 1C2000 £27-50
Garrard SP25 Mk. |l Amstrad Integra 4000 £22-50

Goldring G800 Armstrong 521 (Teak cased) £43-90
£2

Teak plinth and tinced cover Alpha Highgate 212 4-85
Ali leads supplied. Alpha Highgate FA300 £32-25
Please add £1-25P. & P. & Ins Alpha Highgate FA400 £35-65
Leal‘: Delta 300 £44 -85

Leak Delta 7 £54-90

TURNTABLES Metrosound ST20 £24-20
etrosoun: 0 £45- 95

Please add 75p P. & P. & Ins. Pioneer SA600 & 610 £57-25
Connoisseur BDI Chassis £12-75 Pioneer SAS00A £3]-95
Garrard SP25 Mk, I £9-90 Pioneer SA 1000 £96-95
Garrard AP76 £17-20 Rogers R/brook (Chassis) £37-95
Garrard SL65B £13:95 | Rogers R/brook (Cased) £4] -50
Garrard 401 £28-75 Rogers R/bourne (Chassis) £49 95

Garrard Zero 100 (Auto) £36-90

Garrard Zero 100 (Single) £35-90 | Ho&5rs Ribourne (Cased) =~ £52:75

Sinclair PRO60 2 X Z30/PZ5 £14°70

BSR MP60 £9:40 | Sinctair PRO60 2 X Z30/PZ6 £16-70
Goldring GL72 £20-90 Sinclair PRO60 2 X Z50/PZ8/
Goldring GL72/P £27-45 rans £22-95
Goidring GL75 £26-85 Sinclair AFU (Filter Unit) £4-20
Goldring GL75/P €34-95 | sinclair 605 £17 95
Goldring 101/P.C. £20-00 | sinclajr 2000 Mk. II £21 50
Wharfedale Linton carc. £25-90 Sinclair 3000 Mk, Ii £28 - 00
Thorens TDI25AB Mk. Ii. £27-95 Wharfedale Linton £39-70
Thorens TDI150 Mk. Il £91-45 | Teleton SAQ 307 £22-95
Thorens TDI60 AB & C  £53-95 Rotel RA3I(0 £34 95
Rotel RA610 £5295
TUNERS SPEAKERS

Please add 85p P. & P. & Ins. Please add £)-50 per pair
Amstrad Multiplex 3000 £€27-25 P. & P. & Ins. Price per pair
Armstrong 523 £39 50 Amstrad 138 £13-90

Armstrong 524 £31-45 Wharfedale Denton 2 £28-40
Rogers R/brook FET4 | Wharfedale Linton 2 £35-40
{Chassis) £35-75 Wharfedale Melton 2 £45-90
Rogers R/brook FET4 | Wharfedale Dovedale 3 £59 - 80
ase: £38-95 Celestion Ditton 120 £38-40
Rogers R/bourne FET4 | Celestion Ditton 5 £51-00
(Chassis) £45 - 00 Celestion Ditton 25 £84-50
Rogers R/bourne FET4 | Celestion County (newprod.) £34-50
(Cased £49-50 | Goodmans Double Maxim £47-40
Sinclair PRO60 (Module) £16-95 Goodmans Mezzo 3 £45-95
Sinclair 2000/3000 Tuner £29-90 Goodmans Magister £82-95
Leak Delta FM {Cased) £53-60 .
Leak Delta AM/FM (Cased) £63-75 | Special bulk
Alpha Highgate FT150 £37-95 | Ppurchase
Metrosound FMS 20 £38-65
Philips RH 690 £33-00 £2.90
TUNER/AMPLIFIERS Plus 65p P. & P. & Ins
Please add £] P. & P. & Ins. Finished in teak veneer with tinted
Aipha Highgate 150 £49-75 | dust cover. (Fully assembled). For
Armstrong 525 (Teak cased) £69-45 Garrard  SP25;  2025TC;  3000;
Armstrong 526 AM/FM AT60; 2000; 2500; 3500; 5100;
(Teak cased) £77-25 1025; SL65B; Also for BSR,
Leak Delta 75 £119:00 | McDonald MP60 and others.
Teleton 2100 £32-50 For AP76; AP75; SL72B; SL75:
Goodmans One Ten £98-90 | SL95B*. £3-90 + 65p. P. & P. & ins.
Goodmans Mod 90 £85 - 50 Also finished in walnut to match
Rotel 150 £49-50 | Japanese equipment—at no extra.
Rotel 400 £75-50
CARTRIDGES
Ragers Ravensbrook 00 | Please add 10p P. & P. & Ins.
Repek gased)  (Chassio) 1398 | Goldring G850 €35
ogers Ribrook (Chassis) Goldring G800 £4-70

Alpha FR 3000. New product £72-00

Goldring G80OE £7 50

Goldring G800 Super E £14-15

All prices Correct Shure M3D £3-70
ot time of press Shure M44E £4-75

forfast,easy
reliable sgldering

Ersin Multicore Solder contains 5 cores
of non-corrosive flux, instantly cleaning’
heavily oxidised surfaces. No extra flux
1s required

(c 2\
[ EASY-TO-USE) (IDEAL FOR HOME
DISPENSERS || CONSTRUCTORS
4/ Size § Size 1 cartons in 40760, 60/40
Savbit alloy -, and Savhit alloys
18 swq, 18p in 7 gauges 25p
{illustrated).
Size 19A
; 60/40 alloy Size 12
< 18 swg. 18p for Service
| Size 15 Engineers and
R 60/40 alloy Electricians.
SR 22 swg, 22p 75ft of 18 swyg
i \ M
K ) &Vblt alloy. 75p Ve

Deluxe Model 9 Automatic opening spring,
locking catch, plastic-covered handles. Case
hardened and precision ground. Adjusts
- to most wire sizes. Cuts and strips
flex, splits plastic twin flex. 75p

W; BIB WIRE STRIPPER AND cumn]

Prices-shown are recommended-retail, excluding VAT,
From Electrical and Hardware Shops. If unobtainable, send 10p p&p direct to
Multicore Solders Ltd., Hemel Hempsiead, Hertfordshire HP2 7EP

ELEKON SPECIALS

TWIN POWER SUPPLY PANELS. cuntainy 2 x Texax 1BI0JI0 Bilicon Bridge
Rectitiers, 100 P.I.V. at 14: | x Mullaril OAZ225 Zener Diode. 7-5V, 10W: L x
LT.T. Zener Diode, 5 1V, 1W: 5 Texas [S12H8ilicon Diodex. 150 P.EV. at 200mA.
Klectrolytic Capacitors, 2 x Plesser 1.000uF. 25V: 2 x 50uF. 50V x Mulard
R50ul, 25V 2 » Mullard 840GF, 25V, Circuit <letails supplied. Qur bext ever
bareaip £1. post 10p.

ELECTROLYTIC CAPACITORS ptI'/V 1250/25, 2000/35, 2300/25. 4700/16, 8000/30,
10,000/15, 10,000/25, 16 + 16/500, 1000 -+ 1000/40. All at 35p each, post free.
16 4 16/350, 32 + 16/350, 40 + 40/250, 50 + 50/300. 80 + 80/450, 100 + 100/385.
All at 25p each, post free.

2000750, 2500/50. 5000/50. 10.000/50, 12.500/50. 50p each, post free.

SOKSOL DE-SOLDER BRAID, 9 ft. length 50p, 20 1t. length £1-00, 50 ft. length £2-50.
Enquiries invite:dl tor any Electrolytic Capacitors. Speclal Bulk Prices. We
Juarantee all our Capacitors.

ELEKON ENTERPRISES

224a St Paul’s Road, Highbury Corner, London N.1

& O. E. and are Shure MSSE £5-55
S b subject to Ortofon 5L15 £15-85
alterations Sonotone 9TAHC £1-35

JOAL RUDIL
JILA 114,11

Dept(Pw4) 174 Pentonville Road, London, N1. Telephone 01-278 1769
Or: 4 High View Parade, Redbridge Lane East, Woodford Avenue,

fiford, Essex. Tel: 01-550 1086.

‘Open Monday to Saturday 9.30 am. to
6 p.m_ LATE NIGHT FRIDAY 7 p.m.

MA'[ ORDERS ?A’:::v“(’)l::e‘iog:‘::?)cv:Nseé‘-‘:opt:,r’g;s'?’bp::iegnr;:::‘:d

Mail. CALLERS: Please note tnat cneques can only be accepted iogether
“witn cheque cards {not:Barclay Cargy

2 ninutes from KING'S CROSS. EUSTON & ST PANCRAS
on main road leading to the East and West Country
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LEARN RADIO &,

& ELEGTRONICS AT HOME

Extras. Tools,transistors,
meter etc. All supplied.
the exciting new You could build a
‘Technatron’ kit. No  radio in weeks.
SEND FOR FREE 76 PAGE GUIDE TO RADIO/TYV,
ELECTRONICS, C & G, TELECOMMS ETC.
N I N N s I A N N .
I Dept. BPWI4 Aldermaston Court, Reading RG7 4PF

No knowledge needed—
build as you learn with

Name

TE OF ENGINEERING TECHNOLOGY
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~ THIS IS THE FIRST PAGE
OF THE GREAT BI-PAK SECTION

BRAND NEW FULLY GUARANTEED DEVICES

020 ADIGz 033 RBCHN 010 BDI3T 045 BFIRS 040 OCI9 0-35 26371 0-18 2N2219 0-20 2N3054 0 6-10
020 ADIGIL & B3O 0-12  BDISe  0-50 BFIo4  ¢-12  0OC20 063 2G371B 012 2 0 0-22 2N3055 O 0-12
0:23 ADISL(MP) BC150 0-18  BDI34 0-55 BFIYS 0-12 ()L"_".! 0-38 2:373 017 020 2N3391 O 0-12
0-20 0-55 BCISGI 0-20 BDI0 080 B9 0-14 0-42 2374 017 0-20 2N3391A O 012
O-}Z /\l)TI-IO 052)2 BCis2 0-17  BDISS o-go g O'}l 056 ‘1(%37; O(lig gl'z ‘zNggg'J g g{;
017 [ BC153  0-28  BDITE  0-60 045 038 2037 [ 2N2369  0-14  uN3393 0O o
017 0-24 BCiIsg 0-30 BDI7& 0-80 085 0-25 20381 016 21\23#19\ 0-14 2N3394 0-14 ©2N4u86 017
017 0-24  B(CIsT 018 BDI77 ¢85 0456 0-50 26382 018 0-24 2N3395 0:17 2N4287 0-17
017 0-24 BCIOR 012 BDLI7T¥ 085 0-60 0-50 26401 030 0-24 9N3402 0-21 2N4288 017
014 035 BUIsY 012 BDI79 070 088 0-42 206414 0-30 0-47 2N3403 0-21 ZVJ"NB 0-17
0-14 0-30 BCI60  0-45 BDIKO 070 0-56 050 26417 025 0-21 ©N3404 O- 2 017
0-14 025 BCI8I 0-50 BDI8S 0-85 0-55 020 2N388 0-35 0-21 2N3405 0 017
0-14 028 BCIsT  0-12 BDiss 068 035 0-24 2N388A 0-56 0-21 2Ns414 O 0-17
0-17 0-28 BCI6K 0-12 BDIRT 070 0-30 0-156 2N404 020 017 2N3415 O 0-17
0-14 0-30 BCl69 0-12 BDIRS 070 080 0-12 2N404A 0-28 0-21 2N3416 O 012
017 0-50 BCI70 0-12 BDINY 075 035 0-10 2N524 0-42 0-21 2N3417 O 0-32
] S8 hi Ol mbiss os 080 919 Newh 042 aNowos 018 oNiim 0 040
° -0 BCi72 014 ! - . 1 2NBS . 2 . 2N . -
0-20 0-45 BCI73  ©0.14 BDIos 085 027 0-14 2N60® 045  2Nu906A 018 2N3702 O 0-50
0-20 046 BUIT4 0-14 BD197 090 0-22 015 QNQOf 0-12 2N2907 0-20 2N3703 O 0-42
0-24 0-37 BCIT75 0:22 BDISS 080 0-30 0-16 2N439: 0-13 2N2007A 0-22 2N3704 0O 0-42
0-20 086 BCI177 0-19 BDI199 0-85 0-22 0-25 2N698 0-24 2N292; 014 2N3705 O 0-55
Q) ACL186 0-20 0-85 BCITR 0198 BD20 0-86 0-2¢ 0-15 2NA99 0-85 2N2924 014 2N3206 0 070
Q ACI67T  0:20 0-25 BCl179 0-19 BD205  0-80 BFX8& 022 0-16 ©2N706 0-08 2N2925 0-14 2N3707 O 0-84
AC168 0-24 0-30 BCIRY 0-24 BD206 0-80 BIFYsn 020 0-15 2N706A 0-09 2N2026 (G) 2N3708 O- 0-84
: ACI689 0-14 0-25 BCIBI 0-24 BD207 0985 BFY3T 0-20 0-15 2N708 0-12 -12  2N3708 O 0-84
AC176 0-20 0-25 BCIA2 010 BD208 0-95 DBFYs2 020 0-20 2N711 0-80 2N2928 (Y) 2N3710 O 0-58
[0 ACi77 024 0-25 NBCIs2L 0-10  BDYue 1-00 017 0-20 2N717  0-85 -11 2N8711 0 0-42
1 g ACIT8 028 0-25 RCIR3 0:10 BFI1I5 0-24 0-86 0-20 2N718 0-24  2N2926 (O) 2N3818  0- 0-42
q‘, AC179 0-28 0-26 BCIRIL 0-10 BFLI7 0-45 0-1% 0-20 2N7184 0-50 ~ -10 2N38u0 O 0'!'
h ACIR0 0-17 0-25 0-12 “l‘:llﬁ 0-70 0-18 0-25 2NT728 0-28 2N29:4 (R) 2N3s2l 0 0-70
ACIB0K 0-20 0-25 012 DI 0-70 016 0-26 2N727 0-28 P 0-10 2N3823 0 0-70
Q) ACI81 0-17 0-25 028 BFi2l 0-45 015 0-25 2N743 0-20 2N20u26 (B) 2N3903 0 0-70
ACI81IK 0-20 0-25 0-28 BF123 050 0185 026 2N744 0-20 0-10 283004 O 0-70
~ ACI87 0-22 025 0-11 BFI25 045 018 0-28 2Noul4 0-14 2N3010 0-70 2N3905 o 0-42
! ACIHTK  0-20 0-40 011 BFI27 050 0-16 028 ©N9IR  0-30 2N3011  0-14 2N3904 0-40
-y AC188 0-22 0-09 012 BFI52 055 0-18 025 21‘{9‘29 0-21 ©N3053 0-17 2N40i8 0-48
@) (18K 0-20 0-09 011 BFis3  0-4b 0-18 0-25 2N930 021
Avia 0.2 010 SH Biiss 090 038 0% WL o
Al Le o8 : : i : ad1aze DIODES AND RECTIFIERS
ACY19 0-20 0-15 025 BFI6 0-48 012 0-20 2N1302 014
Q ACY20 ©-20 0-16 0-35 BFI57 0-56 0-12 0-42 ©2NI1303 0-14 AALIY 0:08 BYI33 0-21 OAl0 0-3%
s ACY21 0-20 0-15 0-24 BFI158 0-55 2-00 0-43 9¢N1304 0-17 AA120 0-08 HYlfH 050 OA47 0-07
Q) ACY22  0-168 0-15 0-28 BFI159 0-60 0-50 0-43 2N1306 0-17 AAI29 0-08 BYX3B/30 007
QJ ACY27 0-18 0-10 0-30 Briso 0-40 0-30 0-40 0-21 AAY30 0-09 . 0-42 0-07
ACY28  0-19 0-30 0-22 BFi62 040 0-25 0-40 0-21 AAZI13 010 BYZI0 035 0-0?7
x ACY28  0-35 ¢ 80 0-25 lxlems 0-40 0-20 0-12 0:28 BaAlOO 0-10 RBYZ11 030 009
ACY30 028 0-12 014 Bl"lﬁql 0-40 0-50 017 0-28 BA)IS 0-21 BYZ12 030 0-08
ACY3L  0-28 018 0-18 BFI65 0-40 0-35 0-80 0-20 BAluda  0-22 BYZI13 025 0-08
ACY34  0-21 012 014 BP‘IG'I 022 (,4"8 0-20 0-27 0-20 BAl48 014 BYZI6 0-40 0-07
t ACY35  0-21 0-18 020 BIF173 0-22 C411 080 0-09 0-32 BAIS4 012 B\[ZW 0-36 0-08
ACY36  0-28 0-12 025 BFITR 0-36 (‘:’“2 080 0-10 0-45 BAISS 0-14 HBYZ18 0-35 0-07
(B ACY40  0:17 0-15 025 BF177 0-35 (444 035 0-19 037 B.*\vl-'nﬂ 0-13 BYZ19 0-28 0-05
ACY41  0-18 BCI13T 0-15 060 DBFI78 0-30 C450 0-22 0-24 0-72 BY100 0-18 CG62 008
PR ACY44  0-36 DBClsv 040 0-65 Rr179 0-30 MATIO0 019 0-40 0.57 BY101 012 (Eg) OA% 007
ADI30  0-88 DBClao  0-30 060 DBFI80 030 MATIOl 020 0-36 0-60 BY105 017 . 0-07
: AD140  0-48 DBUI4) 0-30 050 BFisi 0-30 MATI20 0-19 0-86 2N"102 0-35 BYIl4 012 CG851 0-08
° ADI42 0-48 BCl4a2 4-30 060 BF182 0-40 MATIZ2] 020 020 2N2143 0-35 BYI26 0-14 (hq)O\:O 008
AD143 0-38 BC143 0-30 0-658 BFI83 0-40 MPII02 0-42 0-16 2N2194 0-35 RBYI27 0-18 9 0-0 0-08
U’ AD149 0-50 BCI45 0-45 0-40 BFi84 0-25 MPHFIOL 0-87 0-18 ©N2217 0-22 BYI?8 015 0-35 2 0-10
o \D181 0-33 BCI47 0-10 BDIs6 0-40 BEISS 0-30 MPKI05 0-37 26345  0-16 2N2218 020 BY130 016 0A5HL 021  Esu5l 0-08
(4} JUMBO COMPONENT PAKS THE NEW S.G.S. EA 1000 AUDIO
NEW COMPONENT PAK BARGAINS MIXED ELECTKONICCOMPONENTS
Q raos Exceptionally yood calue AMP MODULE *Guarantee
L . Rexistors, capacitors, pots, electrolytics
3{0. Qty. R . Description B Frice and coils plus many other useful itema.
C 1 250 Resintars mined values approx. couat by weight 0-50 Approximately 3lbs in welght. Price incl. a s
[JR ¢ 2 200 Capscitors mixed values approx. count by weight 060 P. & P. 2150 only.
(Y 3 60 Prechion Reistorx 1%, -01°% mixed values 050 R.M.S.
q, 4 75 jth W Resistors ived preferred values 0-50
B 5 5 Pieces aworted Ferrite Rodn 050 BRAND NEW ONLY
6 2 Tuning Gangs, MW/LW VHF 050
BWA - 7 1 Pack Wire 50 nietres sexorted eolours 0-50 POST OFFICE £2'63 each
S8 Reed Rwitche; 0-50 ! -
~ ::. 9 lg M:;(,::.‘“cc::; 0 50 T:'PENTELEA Modual Tested and Giuaranteed.
a = R o X Qty. 1—9 £2-83; 10—25 £2-28 P'rice each. Larger
NY Clo 15 Amorted Pota & Pre-sens 2 oo 20 %D PHONE DIALS quantities quoted on request. Full hook-up diagrani=
Clt 6 Jack Bocketn 3 x 352 Standard 8witeh Type« 0-50 o N LY 75 h anil complete technical Jata supplied free with each
Cl12 40 Paper Condensers preferred typer mized values 0-50 p eac modual or available separately at 10p each.
‘13 20  Electrolytics Trans. types 0-50
Cl4a 1 Pack assorted Harlware Nub«/Bulh« (-rnmmetn nbc 050
Cis 4 Mains Toggle 8witchexs, 2 Awmp D} 0-50
C16 20 Assorted Tag Strips & Panels 050 SY s E M 1 S E R E O
C17 10 Amsorted Control Knobs 050 l h 2 I
I8 4 Raotary Wave Change Switches 0-50
gl,g :': g:lnz:: 24V )f)perat:ng o g:g Each Kit contains two Amplifier Mod-
0 er
Moo ad 10 o . 'p:e :"‘"”’ e:”’"“ o tatner 10, § Ules, 3 watts RMS, two loudspeakers,
ase 4] P poOBt T’ O ne Jlas urther P> -
”"e;w:nNm 1()1) C'_'a:‘C pa«. |ng<ma component packs, plusa P 15 ohms, the pre-ampllﬁer, trans-
PLUS-MUCH MORE- former, power supply module,
front panel and other acces-
SEND NOW FOR THE sories, as well as an illus-
trated stage-by-stage instruc-
‘e i3] ' i
BI-PAK ‘“‘Component Catalogue tion booklet designed for the ONLY
5p to cover postage etc. beginner. FREE
q . . [ ]
Please note that as from April Ist 10%, must be § Further details available on P.& P
added to all the above prices. request. ’ ’

NOW-TURN OVER FOR

MORE FANTASTIC OFFERS
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PIVia 34

50 0-23 0-25
100 0-25

SA 5A

0-35

NEW LOW PRICE TESTED S.C.R.’s

TA 10A 164 30A

TO» TOM.TORI"I 064’1 048T04RT04‘1T048

47 0-f
a0 -

50 0-
58 -

53 1-15
63 1-40
57 0-61 0-75 1-650
87 0-75 0-43 1-75
77 0-97 1.925

1

7
90 1-20 1-50 4-00

60 0-04
100 004
2000 05
400 0-06
600 0-07
800 0-10
1000 0-11
1200

03000090

(PR

000
0-05
0-07
0-10
0-11
0-14

SIL. RECTS. TESTED

PIV 300ma :Gﬂm\ 1A

1-5A 34
0-07
13
0-14
0-29
0-2,
0-25
0-30
038

63
75

coocococecoo

TRIACS
VBOM 24 64

£p
30

£p
50
60
75

DIACS
V8K

orders valued £4

T0O-1 TO-66 TO-88

ACS
BR100 (D32) 37p each

FREE

One 50p Pak o! your
own choice frees with

104

£p
78
80

1-10

WITH

or over,

FULL RANGE
ZENER DIODES
VOLTAGE RANGE
2-33V. 400mv (DO-7
Case) 13p ea. 1}W (Top-
at) 18p ea. 10W (80-10
Stud) 25p ea. All fully
tested 5% tol. and
marked. Btate voltage
required.

———— e
10 amp POTTED
BRIDGE RECTIFIER
on heat sink.

100P1Y. 90p each

OF

NEW LINE

BRAND NEW

TEXAS

Plastic Enca
2 Amp, BRIDGE RECTS.

GERM. TRANSISTORS | 50 v Rus 32p each
Coded and Guaranteed 100 v RM8&  g§7p
; o400 v RMS  46p .
Pak No, EQVT § Size 15 mm x 6 .
R 2013713 0071
8 1374 0C7s UNIJUNCTION
8 OCSID | UT48. Eqvt.
8 2 081 Eqvt. TiS43.
8 2 QCRL £27p each,
£ 9G34318 0C48 | 100D 20p.
8 203458 QU45 R ———
8 2378 OC78
‘I 8 2G309A 2N1302 CADMIUM CELLS
TI10 8 2G417 AlM117 ORP12 43p
Al 50p each pak ORP6GO, ORPE1 40p each

TRANS. CODE

each.

2N2060 NPXN SIL. DUAL
TEXAS. Our price 25p

———

1699

GENERAL PURPOSE
NPN SILICON SWITCH-
ING TRANS. TO-18
SIM. TO 2N706/8. BSY-
27/28/95A. All  usable
devices no open or short

KING OF THE PAKS

SUPER PAK

Money back refund it not satisfied

Pak

U1
U2
U3
U4

I5

ué

[§

03
U39
Ui0
U4l
U42
U43
Uia

U4s

No. Description

120 :lass Sub-Min. General Purpose Giermanium Diodes
60 Muen Gerinanium Transistors AF/RF
75 Germanimn Gold Bonded Sub-Min. like OA5, 0A47 .
4% Gennaniwm Transistors like OC81, ACI128
602000 4 Sub-Min, Silicon Dlodes
30 il Planar Trans. NI'N like BBYY5A. 2\1706

Unequalled Value and Quality

NEW BI-PAK UNTESTED
SEMICONDUCTORS

QUALITY TESTED SEMICONDUCTORS

Pak No, Price
£p

Q1 20 Red spot transistors I'NP .. ... ... 0-50

Q2 16 White spot R.F. transistors PNP . 0-50

4 OC 77 type transistors ........... ¢-50
6 Matched transistors OC44/45/81/81D 0- 50
4 OC 75 transistors . 0-50
& OC 72 transistors . . 0-50
4 AC 128 transistora PNP blgh gam . 0-80
4 AC 126 transistors PNP - 0-50
7 OC 81 type transistors 0-50
7 OC 71 type transistors . .. 0-50
2 AC 127/1 18 Complemen!ary pairs
PNPINEPN ... ..o 0L, 0-50

3 Al 116 type tramutors
3 AF 117 type transistors
3 OC 171 H.¥. type transistors

18 Sil. Rectifiers TOP-HAT 760ma VITG. RANGE up to 100 7“211;1“-;?"-’2010?1‘:5 Epoxy  transistors
56 Sil. Planyr Diodes DO-7 Glass 250mA like OAZ00[207 . 2 GETB80 low noise '(,e,,,mnlum
20 Mied Voltages, 1 Watt, Zener Diodes QFJI’IHIS(DFH ...... . 060
> 5
0 BAYB0 charge storage Diodes 1 Glasa . E g{&‘l\)'l‘ :23’)](‘ lﬁ \,f‘ fOO It} x MAT 0-50
26 PN i, Tlanar Trans. TO-5 like 281152, 2N%304 wo TR ER A .50
L2 Bilicon Rectiflers Lpolv 500mA up to RO0 ']V 3 N \DT S 2 x MAT 101 & 1 x MAT
0 PN P-NPN tors OC200 & BI04 e 0050 12D L e e -50
80 LNI-NPX 8il. Transistors O Diod — 4 OC 44 Germanium transistors A.F. 0-50
150 Mixed Sllicon and Germanium Dicdes - 4 AC 127 NPN Germanium transistors 0-50
25 NPN 8il. Planar Trans. TO-5 like B['\'ﬁl, ANGYT 20 NKT transistors A.F. I.F. coded . . 050
10 3 Amp Silicon Rectifiers Stud Type to 1000PIV 10 OA 202 Silicon diodes sub-min. 0-50
5 Amp 81 PRD AF Toanits y‘fm":l‘l’( 00081 8 04 81 diodes ... 0-50
ORCerhisn NI ransistors tke ACY 17 25 15 IN914 Silicon diodes mA 0-50
8 6 Ap Bilicon Rectifiers By, 213 Tvpe up to 600 PIV .. 26 8 0495 Cermanium diodes sub-inin
3 INBSL . e 0-50
N
25 Bilicon NPN Transisfors lie BCTO R 2 10A P1V Silicon rectiflers 134251 0-50
0 12 L Amp Silicon Rectifiera Tnp iiat up tol 100 2 Bilicon power rectiflers BYZ 13 . 0-50
30 A .(-ermamunlAllnv Transistors 4 4 Silicon transistors 2 x 2‘\'698
30 MADTs like MHiz Serlea PNP Transinfors | 5 m g lq;l 2N647, : 3 "tNG- npsssrgesas ‘50
20 Germanium 1 Aup Kectiflers GIM Series up o 500 TV 0- 6o | Q% R S S0 B
25 300 M11z NPN 8ilicon Transistors 2N708, BEY27 . - 0600qg31 & Blllcon switeh transistors 2N708
_ 30 Fast Switching Silicon Diodes like IN914 Micro- Mm S 050F 0 NPN 50
_ 12 NPN Gernianium AF Transistors TO-1 like AC127 050 Q32 3 1":‘(1’;{‘3“‘3““ el 2x 2N113‘ O
10 1 Amy 8CIt's TO-5 can, up to 600 PIV CR81/25-600 .. 100 Q33 3 Bilicon NPN tranristora 2N 1711 . 50
15 Plastic Siticon Planar Trans. NI'N 2N2926 5 .. 0-50 § Q34 7 Bilicon \Hfl transistors 2N“360 o
: o G IN3707 050 500MHz (code P397) . ....... ... .
20 Sllicon Planar Plastic NPN Trans. Low Noise A.mp 707 - 5( Q35 3 Silicon PNP TO-5. 2 x 2N9504 &
25 Zener Diodes 400mW DO-7 case 3-18 v tsﬂlxexl 0-50 Lox 2N2005 .. ... . ... . ... 0-50
t5 Plastic Case 1 Amp Silicon Rectifier: 4000 Series _0-50 § Q34 7 9N3646TO-18 lllaﬁtic 300 MHz NPN 0- 58
> TO-5 BCY2H 2830274 ... 0-50 | Q37 3 2N3053 NPN Silicon transistors .. 0-5
% Bliicon PNT Alluy Trans. TO- g OB s T RPN traneton o 2N8703, 3 X
25 Silicon lanar Transistors PNP TO-18 2N2906 | ... .. 0-50 oN3702 ... T
25 Rilicon Planar NPN Tranaistors TO-5 RFYG0/51/52 990
30 Silicon Alloy Transistors $0-2 PNP 0C200, 9 - 080 | gy pCTRONIC SLIDE-RULE
20 Fast Switching Rilleon Trans. NPN 400 } \|Hz2 11 0-50 The MK Slide Rule, designed to simplify Elec-
30 RF. Germ. NP Transistors 2N1303/6 TO 0-50 } tronic calculations featurca the tollowing scales:—
3] t 6 lead TO-b 2N2060 . . 0-50 | Conversion of Frequency and War. elength.
.10 » u‘al Srnsonlblisd tors TO-5, OC45, m "0-50 | Calculation of L, € and fo of Tuned Circuits.
25 IF Germanium Transistors 20000 =4 | Reactance and Self Inductance. Area of Circles.
10 VIIT Gernianint PNP Transistors TO-1 NKT667, AFI17 0'5!) Volume of Cylinders. Resistance of Conductors.
25 Sil. Trans. Plastic TO-18 A, BCI13/114 ... ... .. .. 0-560 | Weight of Conductors. Decihel Calcu]aﬂons
b5 g q . Angle l'unctlonu Natural Logs and ‘e’ Functlona.
20 8il. Trans. Piastic T0-5 BCI15/NPN 050 I utipli and Division. Squaring, Cubing
7 3A BCR. TOG6 up to e.oorl\ ............... 1:00  and Square Roots. Conversion of kW ani Hp.

A must for every eleetronic engineer and enthusi-

120 VCB MIXIE DRIVER | circuits. ALSO AVAIL- | Code No's. mentfoned alove are given as a guide to the type of device in | ast. Size: 2 em x 4dem. Complete with case and
TRANSISTOR. 8im. § ABLE in PNP Sim. to | the pak. The devices themselves are normally unmarked. Instructions. Price each: £3-35
BNX21 & €407, 2N1893 | 2N2906, BCY70. When
FOLLY TESTED AND | ordering ~ please  state = A
CODED ND 120. 1-24 | preference NPN or PN P, gg‘{-g%’_‘ T{’,‘.‘S,T°Le,§“:.’,‘d INTEGRATED CIRCUIT PAKS
17p cach. TO.5 N.I.N. £p NI'N Sim. to BP x 25 and P21. Manufacturers “Fall Outs” which include Functional and Part-Functional Units.
25 up 16p each. 20 For 050 BRAND NEW. Tull data These are classed as ‘out-of-spec’ from the maker’s very rigid specifications, but
B — 50 For 1-00 available. Fully guaranteed. are ldeal for learning about 1.C's and experimental work,
il trana. suitable for ;83 53; ;Zg Qty.  12425:99100 up Pak No. Contents Price | Pak No. Contents Price | Pak No. Contents Price
P.E. Organ. Metal TO-18 | | s00 ¥ 1300 Priceeach45p 40p 35p
Vaqvt. ZTX300 bp each. or UICN0-—12x7400 0-50 | UIC46--5x7446 0-50 | UICBB—5x7486 0-50
Any Qty. HICOL—12x 7401 0-50 | UICI7—Bx7447 0-50 | VICO0—5x7490 ¢-50
SIL. G.P. DIODES £p F.E.T.’S UICO2 ~12x7402 080 | UIC48=5x7448 0-50 | UICOI—56x7401 0-50
300m W 30050 UIC03—12x7403 050 | VUIC50-12x7450 0-80 | UICO2-5x7492 0-50
POWER OPIV(Min) 100 1.50] 2N38I9 36p 2NG458 500§ UlCos -12x7404 050 UIC51-:12x 7451 0-50 | UIC93-5x7493 0-50
Sub-Min. 500 500 2N3820 50p 2N5459 400 | UICO5 - 12%7405 0-50 UIC53=12x 7453 0-50 | ULC94—5x7494 0-50
TRANS Vull Teated 1,000 9-00) 2N7821 369 BEWIO 40 | U1Cog 87406 050 | UICS4_12uriod O.89 UICI5=5x7495  0-50
1 § Ldeal for Organ Builders, | 2N3823 80p MPFIOS 400 I UiCo7-8x7407 050 | UICE0_12x7400 0-80 | UICYE=5x7496 0-50
BONANZA! UI1C10-12x7410 0-50 | UIC70--8x7470 0-80 | UICI00—5x74100 050
VICIs-~8x7413  0:50 | UIC72-8x7472 0-50 | UICI2L—5x 74121 0-50
GENERAL PURPOSE GERM. EW EDITION 197 UIC20-12x7420 0:50 | UIC73-8x7473 0-50 | UICI4l -5x74141 0.50
Coded GP'100. BRAND NEW T0-3 CASE. POSS. NEW EDITION 1971 UIC30- 13 7430.40-50 | UICT4—Bx7474 080 | UIGISI-5x74151 0.00
REPLACE.:— OC25-28 29-30-35-36. NKT 401-403- UIC40 =12x 7440 050 UTC75=8x7475  0-50 UIC154 =5 x 74154 0-50
04 405-40G-430-451-452-453.  TI3027-3028, 2N260A. § TRANSISTOR  EQUIVALENTS | 1:1c) 57441 0-50 | UICT6-8x7476 050 | UICI93_5.74193 0.50
INA5BA-457A-4084, ONG1L A & B. 2G220-223, ETC. [l BOOK. A comlete cross reference UIC42=5x7442  0-50 | UICBO=5x7480 0-50 | UICI99—5x74199 0-50
YCBO 80V VCEO 50V IC 10A PT. 30 WATTS Hie  and equivalents ook for Burovean, | {1(C43 - 5x 7443 0-50 | UICBI-5x7481 0.90 |
30-170. American and Japanese Transis| ({044 .5x7448 0.50 | U082 5 x 7489 0:50 | UICXI=25 Assorted
PRICE 1-24 25-99 100 up tvr!;~ Exclusive to BI-PAK 80pf UICi5—5x7445  0.50 | UICS3 -5 x 7483 0-50 74's 1-50
each.
43p _each 30p_each 20pccach < Packs cannot be split, but 25 assorted pieces (our mix) is available as PAK UIC X1.
SILICON High SVoluge 250V INPN
TO-3 case. G.P. Switching & Amplifier
Applications. Brand new Coded R 2400 2N3055 A LARGE RANGE OF TECHNICAL | BI-PAKS NEW COMPONENT SHOP NOW OPEN WITH A WIDE RANGE OF
VCRO 250/VCEO 100/IC 6A/30 Watts. AND DATA BOOKS ARE Now | ELECTRONIC COMPONENTS AND ACCESSORIES AT COMPETITIVE PRICES—
OUR PRicaY e Sauiz. Yowen now JAVAILABLE EX sTock. 18 BALDOCK STREET (A10), WARE, HERTS.
12 2020 100r | sopeagir | SEND FOR FREE LIST. TEL. (STD 0920) 61593.
p D p
OPEN MON.-SAT. 9.1S a.m. to 6 p.m.. FRIDAY UNTIL 8 p.m.
AD161/162 ryr BIE 10 NN 1O Bt O oD N
B 19 NP2 astic 200 rand new. . o
M/P COMP GIRM TRAKS. VCBO 100/VCEO 50/IC 10A. HVE type 100]it 3m1iZ. Please note that as from April Ist 10% must be added
OUR LOWEST PRICE OF OUR PRICE PER PAIR I :
55p PLR PAIR 1-24 pre. 60p 15-99 pirs. 55p 100 pra. 50p to all prices.
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-the lowest prices!
74 Series T.T.L LC's BI-PAK DO IT AGAIN!

GUARANTEED. ALL FAMOUS MANUFACTURERS 0;2“_\..‘.“,_,3‘521,80! s o 5 0 w p k 2 5W ( R MS )

1 25 100+ 1 25 10
AN7400 0-15 .0-14 0-12)8N7450 015 0.14 O
gN7401 0-15 0-14 0 12[3N7451 0-15 014 0-128N74141 0-87 0-64 0-58
8N7402 015 014 0 12\S§7453 0}5 0'{4 012 S§74l;5§1-5g g;;g £;-38
N7403 0°15 0:14 0-128N7454 015 O 012 8N74160£3-0 . £2- 5 .4° ]
015 014 0 0-15 0-14 0:12BN7415121-00 0-856 0-80 0-1 ‘o DISTORTION!
015 014 0 0-20 0-26 0-248N74153%1-20 21-10 o0-95| HI-FI AUDIO AMPLIFIER
085 0-31 0O 0-20 026 024 8N7410421-80 £1-70 £1-80
035 031 028 0:37 035 0-328N74155£1-40 £1-30 £1-20
0-18 017 0-16 0-37 038 0-32/3N74136:1-40 £1-30 £1-20
018 017 o0-16 0-45 0-43 042 BN7415721-90 £1-80 £1-70
8N7410 0-15 014 012 0-40 039 0-388N74160£1-80 £1-70 £1-680
AN7411 0-25 024 0-23 2?% Q?-M Ovbsg i :438 gw :128
035 0:31 028 . 15 £1-10 SN7416224- -7 3-
OB 036 0 33sn8: 087 088 o.85BNii6324.00 £3-75 £3.50| Ok Frequency Response 15Hz to (QNLY e
043 0-40 0:38/SN7483 £1-10 £1-05 0-95BN74164£2-20 £2-15 £2°10 100,000—1dB
0.43 0-40 0:33 o 090 8N7416582-25 £2-20 £2-15 ' :
015 014 012 £g<4o’g:‘74162:g-gg 8325 4300 O p each
0-50 0-48 04582 -30[BN74174£2: . -10
0-50 048 0-458 £5.00BN7417551.60 61.60 ¢1.40| K Load—3, 4,8 0r16 ohms.
05 o4 oidos 0'50SN 11 s 50 5540 220 % Supply voltage 10-35
5 042 -40 o N7417782 . . . .
070 085 08 0-58/8N7418082-00 £1-80 21-40] Kk Distortion—better than -1% at Volts.
015 0-14 012 0-58/8BN7418185-50 25-00 £4-75 1KHz
0-45 042 04 0-68/BN74182%2-00 £1-80 £1-80 : .
0-80 0:75 07 77 g-sa swug;:a»gg z:{-%g :a-go % Overall size 63mm x
0-84 0-62 0-808N74D4 . -8 -78/8N74] 1- £1- 1-85 f . q
09 062 060BNT{I0041-65 £1.60 +1-858NTIIOIE1 00 £1 80 2180 % Signal to noise ratio 80dB. 105mm x 13mm.
00 ég gé: g%ﬁg;};ﬂg; gg; oog: 8gg S;‘;:{géﬁgg ﬁgg Hg: Tailor made to the most atringent specifications using top quality components
!ggg lg.g4 ﬁggg“g)\nﬂ% ggg ggg 8%3 BN7410482-70 £2-80 £2-50 :{,‘f Ylggc’;rp'gx;a!:ﬁzytol:ler l::te;b ;c:'lll';l“g:telo}:‘lr;:&lr: and ALBO was concelved to flll
: 25 £1-20/8N7 : : ‘50/8N74195£2-00 £1-80 £1-80 , ITEI s Y
£1.30 £1.%6 £1.208N7411121-25 £1-15 2110 gx7410001.80 21.70 g1-60| ° VLY BUILT — TESTED — GUARANTEED.
£1-80 £1-77 £1-758N7411881-00 095 080 .o 0o g0 0 £1-80
097 094 0-88/SNT4115g1-35 £1.25 £1.105N74197£1-80 £1.7 8
£1-00 0-97 0-95(8N74121 0-40 0-37 034 BN7410825-50 £6-00 £4-50
BN7448 £1.00 0-97 0-988N74122£1°40 £1-30 £1-10'8N74i0925 50 £8-00 £4-50 MODULE SPMBO
AP80 In especinlly designed to power 22 of the ALS(
ROCK BOTTOM PRICES Amplifiers, up to 15 watt (ranae.) per ohannel simul-
LOGIC DTL 930 Series I.C's tnlnsnuuly. Thlut:nmlule embodies the latest componfnu
and olreuit technlquen incorporating cowmplete whort
LINEAR I.C's~FULL SPEC. ;"0 q fo’f;_ 99 100 olrcult protection. With the additlon of the Mains Trans-
N g QPE(‘,ffl 0 "?I,,so 12 11 X‘&p fortmer MTB0, the unit will provide outputs of up to 1'%
Type Ho, 8] e 00 up BPOge mp 12' H' ampa at 35 volta, Bize: 83mm x 100nmm x 30mm.
BP 201C—BL201C 83p 88p 48p 1”,0;; IBP 1gp u' These unlts enable you to bulld Audio Bystems of the highest
BP7010—BL701C 63p 50p 45p n l’D':iB “' 12' up < quality ut a bitherto unobtainable price. Also ideal for many
BP 702C—BL702C 688p 50p 45p 1P xap 1gp 11, other applications including:— Dinco Byatems, Publio Addresa.
BP 702—72702 53p 46p 40p RPPL4 1ap 12’ up Intercotn Units, etc. Handbook available, 10p PR{CE £2-95
=) D BB BE BP046 98y 245 52
T00P—uAT00C 368p D 8l
BP 7107510 - a4y 42p  40p R84 i 1lp 109 TRANSFORMER BMT80 £1.85 p. & p. 25p.
BP 711—uA711  45p  43p  40p RPOS] HS LA 14
BP 74172741 %p 80p  BOp BPaG: 12: ug 105
Sl oM | B P om STEREO PRE-AMPLIFIER TYPE PA100
TAA 203— %p 760 70p Bro0e? 20 38> 360 Bulilt to & specification and NOT a price, and yet stlll the greatest value on the market.
TAA 360 170p 188p 180p BPo0Ye 40p a8p 35p the PA100 stereo pre-amplifier has been concelved fram the latest circult tecbniques.
B.G.8. EA1000 283 Devices nay be mixed to qualify fo Deslgned for use with the AL50 power amplifier systen, this quality made unit incorparates
e prlyce) Ln)rger quu:]tlt‘y grice: nci’less than eight sillcon planar transistors, two of theae are specially selected low noise
. NPN devices for use In the input stages,
on application. (DTL 930 Berles only). Three awitched stereo inputs, and rumble and scratch flitera are features of the PA100.

which also has a STEREQ/MONO swltch, volume, balance and continuously varlable
bass and treble controls.

SPECIFICATION

NUMERICAL INDICATOR TUBES Frequeney Response e aniit 4 10n
etter than 0-1%
1

Harmonic Distortion
e Inputs : 1. Tape Head 26 mV intn 80K Q2
§ 1 > | 2. Radio, Tuner 35 mV into 50K Q
. . MODEL CD66 GRI1B 3016F 3. Magnetic P.U. 1:5 mV into 50K Q
- Minitron All input voltages are for an output of 250mV. Tape and P.U. inputs
+ - equalired to RIAA curve within x LdB. from 20Hz to 20K Hz.
Anode voltage (Vic) 170min 175min 4] Rass Control &+ 160R at 20Hz
B Treble Cont 15118 at 20K H.
| Cathode Current (md) 23 14 8 g dicators Fitre S Ramble (Righ Pass) Hoir, ot PO
[Ty — N 3 t Deflm.l Berateh (Low Pass) 8Kllz
' Numerical Height (1um) 16 13 | 9 point. All side Signal/Nolse Ratio better than — 65dB

S — | vlewing. Full B
5 | N input overload + 26dB
’ Tube Helght (mm) 47 32 22 fv“;:! nfv‘:m;lle' 8upply + 36 volts at 20mA
g Ditensions 292mm x B82mm X 35mun
Tube Dlameter (nnn) 19 13 12 wide | @1 request. ONLY £11:95

LC. Driver Rec. BP41or | BP4lor| BP47 | SPECIAL COMPLETE KIT COMPRISING 2 AL50's, 1
1 fkd SPMS80, {f BMT80 & 1 PA100 ONLY £23-00 FREE p. & p.

— = — All prices quoted in new pence Giro No. 388-7006

‘ R
PRICE EACH £1-70 £1-55 | £1-90
Please send all orders direct to warehouse and despatch department

RTL MICROLOGIC CIRCUITS DUAL IN LINE SOCKETS.
14 & 16 Lead Bockets for use with

Price each
Epoxy TO-5 case 1-24 25-96 100up ‘Ts-lLJE;'ELI.C's. TWO Ranges
NAL & NEW LOW COST.
uL900 Buffer 3%p  33p 2% PROF, TYPE No. 1-24 25-99 100up.
uL914 Dual 2i/p THO 14 pin type 30p 27p 25p

dimskarin b o by | e P.O. BOX 6, WARE - HERTS

LOW COST No.
Date and Circuits Booklet for ICs BPS 14 15p  13p 1lp Postage and packing add 10p. Overseas add extra for airmail.

Price 7p. BPH 14
" qn &h & Minimum order 50p. Cash with order please.

Guaranteed Satisfaction or Money Back
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'SURPLUS BARGAINS

INDICATOR C.R.T. 8129 contains tube 3-5” green med persist-

, ence, 21 min valves, complete in case size 10 x 10” front 20” deep,
this unit contains internal E.H.T. and heater trans for 230v mains,
reqs ext 300v DC H.T. Modern well made unit well suited to scope
conversion. Good condition. £9-75.

CONTROL UNIT CAMERA. Contains meter 2{" dia FSD I Ma
special scale markings, 3 ¥ toggle swts, 2 x Ind lamps, push swt etc.
supplied in fitted wooden transit case. New condition. £1-85.
MAVY Rx type B40 range 640 Kc to 30 Mc¢/s in 5 bands have int
mains P.U. and Spk, xtal cal etc. Supplied tested with circ. Few
only £27-00.

SELECTOR UNIT Contains meter | Ma scale 0 to 1 and 0 to 180,
motor 24v DC with gears, this drives multiway swt also 13 relays,
swts, etc, All in useful case size 12 x 6 x 7" £2-60.

IND UNIT CRT 26 small ind with tube 2:75" with PDA green
screen med persis. O.K. for scope use, 7 min valves. All in case
size 8 x 8" front 13”7 deep. Tube connections supplied. £4-10.

Ae COUPLING UNITS. Cover range 2 to 5-7 Mc/s intended
to match 80 ohm O/P to long wire, contain 2 R.F. ameters, 2
variable inductors with counting dials in plywood cases with circ.
£3-00.

METERS 50 Ua FSD scale 0 to 3, 30 or 300 sq case 3 x 23"
£1-35. Also 500 Ua scale 0 to 5 size 24 OSD £1-10. Also on panel
500 Ua scale 0 to 5 size 13" OSD on pane] with swt £1.

INST SWTS 2 pole 23 way 2 bank 70p. CONDS. ‘Il uf |-% 2 for
60p. POT CORES 14 x 1”2 for 60p. FUSE HOLDERS minia-
ture type 3 for 30p. HEAT SINKS size |1 x 9 x [}” ready
drilled for 4 T.0.3 types with 4 | ohm res £1-00. IND 208. This is a
repeater ind with tube 2-75” dia, green med persis with base
shield and front plate base conn and volts req. supplied with
scan burns £1-55. TEST UNIT contains 2 vinkors, 4 $il transis
I5v zener, 4 miniature relays, 3 min valves pots conds. etc. New
e condition 85p. BLOWER MOTORS double ended type 24v
DC new £1-60. SPEAKER UNITS P.A, type speaker 8 ohm
in case size 9 < 9 .- 8” with 600 ohm line trans suitable out-
door use. Good condition. £€2:75. BATTERIES 6 volt lead acid
type metal cased 40 amp./br, size 10 x 9 X 5”7 New with
filling inst. £2-75 DYNAMOTOR UNITS 12v DC in 220v 100
Ma DC OJP fully enclosed for TCS Rx £1-50. also I2v in° 440v
200 Ma O/P £2-00. DIODES 800 P.L.V. { amp. New [2 for £1-00.
DIODES 200 P.L.V. 8 amps ZR22 type 4 for 60p. TRIMMERS
20pf air spaced ceramic. New 10 for 50p or £4-00 per 100. Also
10/110 pf ceramic dielectric 5 for 50p. METER UNIT part of
nav display centering type scale L & R as two coils on magnet
enables reading to be controlled from two circs. New condition
with circ. 95p. Also available cross pointer ind part of RI155
Rx as two movements of |15 Ua ea. £1-40. TAG STRIPS solder
ype 24 way new |0 for 25p. VIDICONS camera tubes E.E. and
E.M.l. types graded according to scan marks £9-00 grade A. £6-00
grade B. JOY STICK CONTROLLERS give control in N, S, E
and W directions with | pole ¢/o micro swts. £1-20 TRANSFOR-
MERS. All 230 50 ¢/s Pria as follows: Sec 1125.0-1125V at 565 Ma.
New boxed £7-00. Sec 415-143-0-143-4]5 at 360 Ma on 4i5v
and 120 Ma on 143v. New boxed £3-00. Sec 350-310-0-310-350
at 220 Ma, 5v 6a. 6-3 53, 6-3 3a twice and 63 la twice £2-65. Also
Pria 210/250 Sec 27v at 41 amps cont new £11-00 VALVES 5U4,
6XS, 6X4, 12AT7, 85A2, OB2, 12AX7, 6BH6, 6AKS, 6AKS6, 65N7,
65K7, 65J7, 6H6, 12AU7, 6BA6, 6AS6, any 3 for 50p.

CIRCUIT DIAGRAMS. RII55, B, F, L, N with values 50p.
R1392, R1475 30p. CT38 50p. Scopes CD 518 (CT316), 13a,
1035 Mk. 1,2, 3, 1049 Mk 3 all 50p. Rx B40 50p. Rx STC R4187
set of circs and parts list £1-00. Sig gens TF144G with values
50p. TF801a with values 75p

PRINTED CIRCUIT KIT

BUILD 60 INTERESTING PROJECTS on a PRINTED CIRCUIT CHABSSIS with
PARTS and TRANSISTORS Irom your SPARES BOX

CONTENTS: (1) 2 Copper Laminate Boarda 44inx2}in. (2) 1 Board for Match-
box Radio. (3) 1 Board for Wristwatch Radio, ete. (4) Resist. (5) Resist Solvent,
(6} Etchant. (7) Cleanser/Degreaser. (8) 16-page Booklet Printed Circuits for Amateurs.
(9) 2 Miniature Radio Dials SW/MW/LW. Also free with each kit: (10) Essentlal
Design Data, Circuits, Chassis Plans, etc. for 60 TRANSISTORISED PROJECTS.
A very comprehensive selection of eircuits to anit evervone's requirements,

EXPERIMENTER’S
PRINTED CIRCUIT KIT

70p

Postage & Pack. 10p (UK)
Commonwealth:
SURFACE MAIL |5p
AIR MAIL 60p
Australia, New Zealand,
South Africa, Canada

(1) Crystal Set with brased Detector. (2) Crystal 8et with voltage-quadrupler detector.
(3) Crystal 8et with Dynamic Loudspeaker. {4) Crystal Tuner with Audio Amplifler.
(5) Carrier Power Conversion Receiver. (6) Split-Load Neytralised Double Reflex.
{7) Matchbox or Photocell Radio. (8) "TRI-FLEXON" Triple Reflex with gelf-
adjusting regeneration (Patent Pending). (9) Bolar Battery Loudspeaker Radio.
The smallest 3 designs yet offered to the Home Constructor anywhere in the World.
3 Bubminiature Radio Receivers based on the *Triflexon” circuit. Let us know
if you know of a smaller design published anywhere. (10) Postage Stamp Radio.
Size only 1-62in x 0-95in x 0-25in. (11) Wristwatch Radio 1-15in x 0-80in x 0-35in. (12)
Ring Radio 0-70in x 0-70in x 0-53in. (13) Bacterla-powered Radio. Runs on sugar or
bread. (14) Radio Control Tone Receiver. {15) Transistor P/P Anuplifier. (18) Inter-
com. {17) 1-valve Amplifier. (18) Reliable Burglar Alarm. (19) Light-Seeking Animal,
Guided Missile. (20) Perpetual Motion Machine. (21) Metal Detector. (22) Transistor
Tester. (23) Human Body Radiation Detector. (24) Man/Woman Diseriminator.
(25) Bignal Injector. (26) Pocket Transcelver (Licence required). (27) Constant
Volume Intercom. (28) Remote Control of Models by Induction. (29) Inductive-Loop
Transmltter. (30) Pocket Triple Reflex Radio. (31) Wristwatch Transmitter/Wire-less
Microphone. (32) Rain Alarin. (33) Ultrasonic SwitchfAlarm. (34) Stereo Pre-
amplifier. (35) Quality 8tereoc Push-Pull Amplifier. (36) Light-Beam Telephone
“Photaphone™. (37) Light-Beam Transmitter. (38) Silent TV. Bound Adaptor. (39)
Ultrasonlic Transmitter. (40) Thyristor Drill 8peed Controller. (41) Light Dinimer.
(42) L.C. Pre-amplifier. (43) 1.C. Amplifier. (44) 1.C. Intercom. (45) 1.C. Radio. (46)
Raudive Voices Receiver. (47) Biofeedback Amplifler. (48) Brainwave Detector.
(48) Proximity Switch. (50) Laser Projector.

Plus 10 Photoelectric Circuits, 8{mple Alarms, Long Range Alarms, Projector, ete.

YORK ELECTRICS, Mail Order Dept.
335 BATTERSEA PARK ROAD, LONDON, S.W.11

8end a 8.4.E. for full details and a brief deseription of all kits and Projects.

All goods ex equipment unless stated otherwise. The
above prices include carriage or postage for U.K. main-
land. S.A.E. with enquiry.

A. H. SUPPLIES

57 MAIN ROAD, SHEFFIELD S9 5HL

Lasky’s
AudioTronics
atalogue1973

The great 1973 edition of Lasky’s famous Audio-Tronics catelogue is available
— FREE on request. The 48 newspaper size pages — many in full colour — are
packed with 1,000s of items from the largest stocks in Great Britain of every

thing for the Radio and Hi- Fi enthusiast, Electronics 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. See the great new Lasky's Credit Plan
Scheme - enabling you to buy your ideal choice of equipment on easy terms.

Send this coupon with 15p for post and
inclusion on our regular mailing list,
. NAME

ADDRESS

PW2

. LASKY'S RADIO LIMITED, 3-15 CAVELL STREET, LONDON E.1

1072
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A.088 MATCHED STEREO LOUD
SPEAKERS. Here's real value in
stareo speakers! Each unit comes
complete with 10-foat lead and phono
plug, anc look reaily smart Power
handling pec speaker 4 watts rms.
8 watts peak. Fraquency range: 40-
16.000 Hz. Flux densits: 8,500 gauss.
impedance: 8 ohms. Dimensions: 97
high. 51° wde, 437 deep. Finish:
oiled walnut.

RQC PRICE £9 50 pair.

Normal Price €10 75

REALISTIC 30 WATY STERED
AMPLIFIER MODEL SA-500 |i
A superb hi-fi amplitier with all the fea- | B8
tures you've ever wanted - for under
£45:00. Saving over £10:00 on the normai
retait value. Up-1o-the-minute slider controts for bass and trebte heparaxe
volume and balance controls. Heagphane socket an front panel Push-button
input controls - magnetrc phono (Mgh/low) tuner aux. mono. moaitor

Loudness push-button contral tor perfect sound at low output levels
teft and right push-button on/olf switches for speakers Noise filtering
and tape monitaring facilities. Two auxihary AC outlets Frequency respense 20
20.000 Hz ~ 1 db a1 fuli power. 15 watts rms per channel. Walnut cabinet with
satin alumimum trims. Iaputs phono 2 SmV and SmV RIAA tuner/aux 250mV. Hum
and noise: phono - 50db: tuner/aux - 65db. How's that for a soecibication!
= Size 14" wide 3} hagh. 10} " deep.

~"lma(F,|
£55 59

20

|QOLSON RA-310 AM/FM/MPX
STEREQG TUNER
This ROC Tuner 1s especially de
signed to match the Disan AM-385
Stereo Amphfier. In price and
value. as well as it's good look
ing design! But of course it's also
ideal for use with any other amphfier The RA-310 costs £10 00 less than
the normal retail value. and yet 1t is a highly sophisucated umt, tncorpo
rating the latest solid state techmques Operation is dnift free for sup

reme station-holding capabihity. You can connect this Tuner 10 a stereo

amplifier. to a tape deck of a tape recorder. And of course 1t covers al

the stations in the AM and FM bands. FM 87 108 MHz. AM- 525.1605 kH/
FM Sensitivites: FM. 3V, AM, 250V, Sieceo separation 30dB at tkHz image rejection
6DdB. Size: 1%~ wide, 4" high. 7} deep

A

REALISTIC SA-1008 6-WATT
STEREQ AMPLIFIER
Here's tfabulous. exciting value n
miniature! This high quality steteo
amplifier measures only 9" wide 37
/‘ high - 53" deep. And yel it has sepa-
ZZZ" tate ganged volume, balance #nd tone con-
trals. Plus speaker in/out, mong/stereo, phono/
uner and power an/off slide switches. The ends are oiled walnut with match
ing enamelled metal top The front panel is satin alummium and walnut brown
enamel Frequency response is 50 to 10.000 Hz - 3dB. Qutput 3 watty r.m.s.
per channel into 8 chms. inputs are 100mV for both phono and tuner

EAGLE LC.07 STERED ‘
MDVING-MAGNET
CARTRIDGE ;
Here's your opportunity
10 own 3 transcnption carinigge

for the price of 3 ceramic! Is specially de-
signed to match top guakty tons arms. and
1o get the very best from your bi-fe amplifier.
07 mil diamond stylus. Qutpui 7mV per
channe!l. Frequency rangs. 20-21.000 Hz.
Channel balance - 1d8. Chanae! separa-
tion. 28d8. Compliance: 12 - 10-6 cm/dyne.
RDC PRICE£6:37

) TEC  HR-007 HEAD-

-
When you want to listen to
‘ the radio all by yourself.
Then this will solve the
problem. Separate volume
and tuning controls with
easy-to-use knobs. Frequency range is
535 to 1605 kHz medium wave band
Maximum outputis 300 mW

Normal Prce £ ROC PRICE £5:80

OLSON AM.400 4 WATT STEREO AMPLIFIERR

Here's marvellous value for someonk just starting to set them-
selves up in audio! At anly £10-50, you get a fine amplifier in a
scratch resistant metal cabinet, with @ smart brushed aluminium
front pane! It incarporates separate tone and volume controts for
each channel Inputs are provided for turntable (ceramic car- }
wridge). tuner and tape deck or recorder. Frequency response: 70- §
20,000 Hz ~ 34B. Output: 2 wattsr.m . per channal into 8 ohms, l
Inputs phono 80mV; tunerfaux 80mV. Size B wide. 2}~ high. #
43 wide. ¥

A-3000 36-WATT v

SOLIG STATE STEREQ AMPLIFIER
The A-3000 fooks as goad as it sounds!
Giving 'you a big performance this superd
audio amplifier has a full range of facilities
on the front and rear panels. On the front -
all the contrals you're ever likely to need
ptus a headphone sacket, On the rear -
signat nputs, speaker outputs and a line
fuse tor circuit protection,

Specifications: 18 watts rms per channel
into 8 ohms, Frequency response 20-35.000

Hz 2db) Inputs Magnetic. Ceramic.
Tuner, Tape. Aux. Tape Play. Size:
345mm - 300mm ~ 130mm.

CONSTRUCTORS
KITS

TWO TRANSISTOR
RADIO KIT

Complete wilh solar cell
£2-50

10 PROJECT
INTEGRATED
CIRCUIT KIT

Build a radio, morse key etc.
£3-50

SOLAR ELECTRONIC
KIT

20 ways of harnessing the sun's
energy

£4:50

TWO OCTAVE
ELECTRONIC ORGAN
KIT

Make your own music.
Complete with speaker.
£4-50

25-WATT 3-WAY
CRYSLER

"LIVING AUDID"
SPEAKER CE-5b

This high quality speak-
er has its own built-in
3-way sound response switch,
giving you the ideal frequency respanse for
hi-fi. naturai or mood music listening. its
beautiful. heavy, oiled wainut cabinet
incorporates two separate speaker units an 87 woofer, and a 5° |
mid-range with 2" concentric tweeter. Power handling
capacity: 25 watts r.m s into 8 ohms, Overall frequency res —
ponse: 35-20.000 Hz. Cabinet size: 105" x 7§ 83, Cxactly
nght for matching the most modern dacor.

N +25
0rmaf Py
9.95 la:h"

FM/MPX STERED TUNER AMPLIFIER SSA-16
is is one of the Yowest priced stero tuner amplifiers on the
market. It covess the full range of both AM and FM broadcasl
frequencies. And when you're switched to FM, an indicator
kights up when a stereo signal is received — that’s the time to
switch to ‘Stereo’! The SSA-16 has all the facilities you'd ex-
pect to find on tuners costing twice as much - separate vol-
ume, bass, treble, halance and tuning cantrols. Selector Switch
for tape, phono, AM, FM. stereo. Jack socket on front panel for
stereo headphones. Frequency range: FM BB-108 MHz AM
9351605 kHz. Frequency response: $0-10,000 Hz = 3dB.
Paower output: 4 watts total music power into two 8 ohm
speakers. Size: 16 wide, 4" high, B” deep.

DLSON AM-395
40-WATT STERED O
AMPLIFIER

1| An ideal unit for your new
| sterea separate system,
I 1t is more than £10-00
below the normal retail
price! Making the AM-395
ane of Britain's best hi-fi
buys. !t takes in signals fram magnetic or ceramic pick-ups.
tuners {see Olson RA-310) and tape decks. And it's got out
puts for taping and for headphones. There are separate bass
and treble contrals, separate Lett and Right chaanel volume
controls. And a loudness switch for boosting the bass and
treble notes when listening at fow output levels. Frequency
response: 20-20,000 Hz + 3dB. Output: 20 watts r.m.s. per channel
into 8 ohms. inputs: magnetic phono 3-OmV RIAA. crystal phono 100mV.
tape 160mV; tuner 160mV. Stze 117% " wide, 4™ high. 7} deep. The
specification reads well - saunds even bettes!

R 446 3-WAY MATCHED SPEAKERS
These will do justice to your amplifier
pocket. At only £20-00 a pan. they are real vatue-for-money
Each cabinet 1s heavily lagged and teak finished. They
handle 16 watts tms (8 watts rms each). Each loudspeaker

and te your

ROC 7-WATT STEREQ AMPLIFIER =
//f
ROC Stereo
self-contained, and
tail  value!  The
high and 63" deep. !t contains its own mains
ponse 40-17 000 Hz + 3dB: output 3-5 watls music power pes

CHASSIS SK-317

This exciusive p

Chassisis

completely

it costs £2-25 less

than the normal re-

SK-317 is a really

compact umt measuring only 5§ wide, 13"

power supply. and has a ganged volume control and separate
treble controls for each channel. Specification: frequency res-
channel into 8 ahms: ingut. phono, 600mv; signal-to-naise
1atro better than 45d8.

contains a 6] ‘base unit plus tweeter. Frequency range 40m
19,000 Hz Sue 147 high. §” wide. B}

deep.

ROG EI.EGTRONIGS LTD

DRY-Esq. 193 EDGWARE RD, LDNDON, W2 1ET
CALLERS WELCOME 96 MON. T0 SAT.

4150 AT 87 TOTTENHAM COURT RD. LDNUON"WI-
TEL: 01-580 3739 0PEN 5—6 MON.~FRI. SAT, 9-1

www americanradiohictorv com

OLSGN AM-372 16-WATT STERED AMPLIFIER Q
Here s a really good amplifier at a really down-to-earth price -
nearly £7 less than the normal retail value! Just ook at what [
the AM-372 will do for you - reproduce signals from ceramic
or crystal cartiidges, AM and FM tuners. and tape recorders.
And it gives you outputs for two sets of speakers. headphones B8
and tape recorders. Frequency response is 30 to 20,000 Hz -
3dB. Qutput B 'watts r.m.s. per channel music power into 8 ohm
speakers. Phono tnput 200mV. Tuner input 200mV. Size:

124" wide. 3}" high, 7" deep

Return-of-post  mail
order service from
Edgware Rd. Orders
over £1D post free
(UK only). Add 25p
for p. & p. for orders
under £10. HP terms
available for callers.

1-723 621
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of your lighting witha

The DIMMASWITCH

is an attractive and effic-
ient dimmer unit which fits in place of the normal
light switch and is connected up in exactly the

same way. The white mounting plate of the
DIMMASWITCH matches modern electric fit-
ings. Two models are available, with the bright
chrome knob controlling up to 300 w or 600 w
of all lights except fluorescents at mains voltages
from 200-250 v, 50Hz. The DIMMASWITCH has
built-in radio interference suppression:

600 Wart £3-20* Kit Form £2-70*

300 Wart £2-70* Kit Form £2-20*
All plus 10p post and packing. *from Ist April
please add appropriate percentage of V.A.T. increase.
Please send C.W.O. to:—

DEXTER & COMPANY

2 ULVER HOUSE, 19 KING STREET,
CHESTER CH1 2AH Tel: 0244-25883
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VEROBOARDS GIVE A PROFESSIONAL
FINISH T0 YOUR WORK

0.1 amd 015 pitch, plain and copper

r._'.lad universal

circuit

boards.

www americanradiohistorv com

LIST
PRICE

8625

to be sub-divided into
parent drawers allow

of atock, A really

24-84 plus 35p carrlag
COLOUR BROCHURE.

(DEPT. PW9), 11

8ize of cabinets 321}° x 114" x 8§".
drawers 61° x 2§° x 1}”. Other sizes avallable.
Caliers welcome Mon.-S8at. 9 a.m.-1 p.m. 2 p.m.~
6 p.m. NEW as illustrated OUR PRICE ONLY

AND MONEY

I OUR
PRICE

£4:84

As supplled by us to 8CHOOLS, TECHNICAL
COLLEGES, 8HOPS, OFFICES AND INDUSTRY.
8iiver grey stove enamelled ateel cabinet with
48 transparent estyrene drawers fitted with
mounlded handles and label slots. Dividers can be
supplied at an extra charge to enable each drawer

six compartments. Trans-
ewift selection of com-

ponents at a glance and eliminates duplication
first class time saving unit.

Bize of

¢ on orders less than £10.

Money back guarantce. SEND FOR FREE

TRADE AIDS

| CHILTERN DRIVE,

BERRYLANDS, SURBITON, SURREY
01-399 4383
100 yds. Berrylands Railway Station.
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FROM ADCOLA

THE BEST IN SOLDERING KITS

Styrene packed with see-through top
Makes the perfect gift!

3

Contents .

BOX OF SOLDER

TWO SPARE BITS

HINTS ON SOLDERING

686 SOLDERING STAND

646 INVADER SOLDERING TOOL
p——

Built to world
safety standards

The Adcola Invader Soldering Kit comes
to you in a presentation pack!

The ‘READY TO USE KIT’ offers maximum
versatility of a 23 watt soldering

instrument. only £3.99

?

6
THE FaBuLous| LGBG

//INVADERS jiNsTRUMENT <2

SOLDERING INSTRUMENTS STAND

The number one accepted
soldering instrument used
by the professional in
industry. IS NOW ON

OFFER TO YOU. ﬁj’i& "3;\ }

L706 19watts £1-96 o /

L 646 23warts £2-12 - Pre fluxed solder

L1076 27 waus £2-18 The perfect instrument ‘READY TO USE’
stand. for your ‘Invader’. produced to B.S.1. 441

IN HANDY SIZES.
f0-41andf1-16

PLEASE SEND ME THE FOLLOWING ITEMS INVADER SOLDERING KIT
1076 'INVADER’

NAME & ADDRESS 646 ‘INVADER'
706 'INVADER'

686 SOLDERING STATION
‘2 kg SOLDER REEL

A » ) ADCOLA PRODUCTS LT ADCOLA HOUSE SMALL SOLDER REEL
[}

" GAUDEN ROAD LONDON, SW4 6LH Postage & packing add 10p.free over£2
Yq V TELEPHONE. 01-622-0291/3 Enclosing P/O and cheque

/ No heat sink required. Stock voltages
110v., 220v. and 230/250v. £f1-N

4

PW
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COMET HI-F

discount warehouses

Rec. Retar/
Price
STEREQ AMPLlFlERS are tax free—
Buy now belou AT

ALBAUAT00 ... 37 93
ALPHA 212 by Highgate 3775
AMSTRAD IC 2000 . 46 25
AMSTRAD Integra 4000 . 35 50
ARMSTRONG 521 ................ 59-00
FERROGRAPH F307 Mk, II (cased) 68 00
GOODW:N RH 25 25, 9 95
GLIXOR MW 3000 ‘

per channel . 4950
JVC NIVICO Vv

MCA VSE VN550 Quadraphonic. .

MCA V9E VN880 Quadraphomc 14800
KELETRON KSA 700.............. 29-00
KELETRON KSA 1500 39:00
LEAK Deita 30 (cased) . 6990
LEAK Delta 70 (cased) . 85-90
METROSOUND ST20F 39-50
METROSOUND ST60 . 70-00
PHILIPS RH521 .... 10900
PIONEER SAS500A 47-10

SAE00... oo 95-48

SAB00 126-55

SA1000 ........ 155-82

QLE00A Quadraphonic vert 118-95

QD 210 Quadraphonic decoder.. 42:85

QA 800 Quadraphonic . 183-60

Reverberation 202w .. 54-95
RANK ROTEL 210 3490
RANK ROTEL 310 52-00
RANK ROTEL 610 7850
RANK ROTEL RA 810 105-50
RANK ROTEL RA 1210 129-00
ROGERS Ravensbourne .. 70-00

Ravensbourne (cased) 75-00

Ravensbrook Mk. Il . 52-50

Ravensbrook (cased) TN 57 50
SINCLAIR 2000 35 00

45-00

PROJECT 605 9 95
SOLARVOX 20. 10 watts RMS per

channel ..................... 9 95
SOLARVOX 30. 15 watts RMS per

channel ........................ 6 95
SOLARVOX MAS0t 2 x 8 watts,

RMS plus MATRIX 4 channel. 38 45
SOLARVOX MASB13 2 x 18 watls

plus MATRIX 4 channel 51 38
TANDBERG TA300 .... 69-90
TANDBERG TA300M .. .. 79-50
WHARFEDALE Linton amplifier.. 65-00

Comet
Price

42-95

All 1ake both ceramic and magnetic cartridges.

TUNERS
AMSTRAD Multiplex 3000 FM 39-85
*ARMSTRONG 523 AM/FM 52-68
40-97
9:50
24-43
75-74
86-00
122-42
79-50
950
54-92
48-50
109-00
PIONEER TX500A AM/FM 75-52
PIONEER T X600 AM/FM ao 104-57
RANK ROTFEL 320 . 5950
RANK ROTEL 620 . 93-50
ROGERS Ravensbourne Chassis 60-29
Ravensbourne in Teak Case .. 64 97
Ravensbrook Chassls .... 43-90
Ravensbrook (cased) 49-75
SlNCLAIR 2000 ..... 45:00
................... oo 45'00
Pru]ectSOTu ner (sterec) ........ 5-00

All above Tuners are complete with MPX
Decoder except where starred
‘'TUNER/AMPLIFIERS
AKAI CR80T AM/FM Tuner Ampli-

fler with builtin Eight Track Tape

Recorder 149 84
AKAI AAB030 . 139-50
AKAT AA8080 .. 189-50
AKAI A A8500 249-00
AKAI6300... 137-50
ARENA 2600........... 111-30
ARMSTRONG MB Decode! 9-50
ARMSTRONG 525..... 9014
ARMSTRONG 526 102-72

GOODMANS ModuIeBO 35w. RMS
Module 80 Compact .

JVC Nivico 4MM 1000 Quadraphonlc 15950

JVC Nivico VR 5500/5501 AM/FM.. 96-96
VR 5521L AM/FM and SEA . .. 175-00
4VR 5414 Quadraphonic .. 212-00
KYOTO 1000 AM/FM Tuner/Ampli-
fier with built in Stereo Cassette
Recorder. Complete with two
kers and two microph .. 85-00

17-50
Slereo

179-95

61-95

Rec Retn
Price

Cornel
Price
TUNER;AMPL) FlERs—contmued

LEAK Delta 75..... 5-00 129-95
PHILIPS RH 720 . 215-00 179-95
PIONEER SX525 . 140-53 9885
626 .. 192-49 134-35
231-74 162-95

297-20 208-95

0 o 225-93 164-95

QX 8000 Qundraphonlc ......... 286-24 199-95
ROGERS Ravensbrook Chassis .. 96:57 7385
ROGERS Ravensbrook {cased) . 105-35 78-45
ROTEL RX 150A ........ . 6980 50-95
ROTEL RX200A 89-50 65-95
ROTEL RX 400A 107-50 78-95
ROTEL RX 600A 149-00 109-95
ROTEL RX 800A ........ 189-50 139-95
ROTEL RX 154A Quadraphonic.... 129-50 94 95

SOLARVOX TAM 1105 2 x 5 watts
RMS AM/FM Multiplex comp.
with 2 speakers and featuring
Matrix 4 channel.......... ‘50 29-95

TANDBERG TR200 MPX g 85-95
TANDBERG TR1000 FM MPX 156-00 129-50
TANDBERG TR 1010 AM/FM MPX  169-00 139:95
TELETONCRS5 .................. 125-26  68-50
TELETON R8000 AM/FM . 42-16  21-95
WHARFEDALE LINTON W 115-00 95-95

All the above take magnetic cartridges except
Teleton R8000 and Kyoto 1000 which take ceramic
only. All include MPX Stereo Decoder with the
exception of Armstrong where M8 decoder is extra

TURNTABLES

CONNOISSEUR BD1 kit .......... 13-34 1095
CONNOISSEUR BD2 Chassis .. . 32-71 25.0§
CONNOISSEUR 8D2 P/C/SAU2 41-29  33-95
GARRARD SP25 Mk. HI . 1617 10-50
GARRARD 408 ...... 13-63  10-95
GARRARD SL658 20-93 13-75
GARRARD SL958... . 49-21  32-25
GARRARD 401 .... 42-88  29-50
GARRARD SL728 32:60 21-95
GARRARD APT76 .... 28-44 17-25
GARRARD Zero 100A . 57-42 38-95
GARRARD Zero 100S 5283 3695

The following Turntables are complete with
base, plinth, plastic cover and cartridge.
Fully wired and ready for use. All at special
prices.
GARRARD SP25 Mk. 111

with Goldring G800 Special Price £18-50
MnDONALD MP60

Special Price £17-50

Special Price £18-95
Special Price £19-95
with Goldring G300 Special Price £25-50
GARRARD AP76
with Goldring G800
GARRARD AP76
with Shure M55E
GARRARD AP76
with Shure M75ES
GARRARD 2025 with
Sonotone S TAHC Special Price £12-75
GOLDRING GL75
with G800 Special Price £39-50
GOGODMANS TD100 wlih
800E 0o

Special Price £26-50
Special Price £30-50
Special Price £32-50

75-00 51-95

Base and cover to fit GARRARD
L658 o Sp Price  3-60
29-64 2050
31-39  20-95
GOLDRING GL 40-31  27-50
GOLDRING GL75 .. 41-86 26-95
GOLDRING GL75P 51-62 35-25
GOLDRING GLBSP/CDVG' 87-19 56-95
Cover for 12P ........ 4-7 3-25
Cover for 75P (de Luxe) 523 350
Cover for 85P ............ 698 495
C€99-piinth and cover lor G99 15-35 11-95
GOLDRING G99. 29-64 19-25
LEAK Deita 9-50 52-50

JVC Nivico SRP 473 Quadruphonlc

including plinth and cover 58-95
McDONALD MP60 9-50
McDONALD 610 . 12-95
McDONALD HT70 . 1450
Base and cover for M 3-95
PHILIPS GA212 Electronic 57-50
PIONEER PLi2D with base and s

.......................... -18 -
PIONEER PL61 with base and cover 176-83 119-95
THORENS TX25 cover .... -85 6-50
THORENS TD125 Mk. Il . 66-50
THORENS TDI125AB . 79-95
THORENS TD125AB Mk. H ‘with

U2 YR oo ooenanongoopcanpanns 4-54 9995
THORENS TD160/c including base

and cover 69-80 56-95
THORENS TX11 cover . 4:49  3-60
WHARFEDALE Linton .......... 37-50 26-95

Rec. Retari

Price
SPEAKERS
*Speakers are tax free—buy now belou V.
*AMSTRAD 138 (pair) Teak .. 600
*AKAl SW 1 64'50
*Band W Model 70 . 159 50
B and WD o 69-99
B and W DMA o 4966
B and W DMS5 (pai 59-48
CELESTION COUNTY (pai 47-94
56 - 40
37-40
65-00
54-00
i 66 99-00
*FERROGRAPH S1 inc. stand . 85-00
GOODMANS Mmluler F'a|r o 49-20
Havant (pair) . 57-12
*Magister 65-63
Double Max 67-40
*Mezz03 ... 35 70
*Magnum K2 . 46-20
*Goodwood 55-00
*Dimensiorn 8. 72 44
DIN 20 NT Kit 219
KELETRON KN 400 2-speaker
system (pair) ...l 44

NG00 3-speaker system (pair).. 25:82
‘KNBOO 3-speaker system (pair).. 31-80
*KN1100 4-speaker system (palr) 40-80
*KN1600 3-speaker system ...... 2

*KN2100 3-speaker system a -60
LEAK 150 (pair) .......... - 50-00
LEAK 250 (palr) o 63-00

*LEAK 600 ................ 4950
‘LINEAR 10 watt Teak (Pair) Sp. Price
METROSOUND ‘HFS 103 (pair) 2?5{1)

‘Duplex 15 . 3200

*Duplex 25 . 56-00
*PIONEER CS53 46-72
SINCLAIR Q16 . 8-98
TANDBERG Tan 29 50

Tan 11 (pair) 40 00

TL 12 Teak (pair) . 55-50

TL 25 Teak (pair) . 71-50

*TL 50 Teak ....... 68-00
TELEYON 8000 -08

(palr} 21
“THORPE GRENVILLE TG‘IDO(palr) 3!13 35

*TG200 (palr) .................... 5
*TG300 (pait) .................. 5-95
WH ARFEDALE Denton Mark |l
(PaIr) oo 42
Linton Mark Il (pair) . 52
Triton 111 (pair) . 65
‘Mellon Mark 1 35

*Dovedale 3 Mark il .
*Rosedale
Unit 3 speaker kit .
*Unit 4 speaker kit . .
*Unit § speaker kit .............. 27
PICK UP ARMS AND HEADS

AUDIO Technica AT 1005 Mk. 11. 18-78
AUDIO Technica L2 lifts ... o 2

CONNOQISSEUR SAUZ . 14-61
GOLDRING Lenco 75 . 13-96
GOLDRING Lenco L69 . 10-46
GOLDRING PH6 Head Shell 2:97
SME 3009 ser 11 improved . 36-75
SME 3009-52 ser 11 |mproved 40-25
SME S$2 Headshell .. 2-59

CHASSIS SPEAKERS
*Items are tax free—buy now belou V A
GOODMANS Twin-axiom 8 .....

Twin Axiom 10 . 10-06
*Axiom 401 .. 17:68
Audiom 8P .. 5-49
Audiom 10P 5-97
*Audiom 12P . 13-00
*Audiom 15P 21-00
*Audiom 18P 35-70
*Aydiom 100 12-00
*ARU 172 4-50
*Axent 100 6-90
*Midax 850 .. 13-39
*Attenuator ...... 3713
*Crossover network /950 ...... 7717
WIHHARFEDALES8 in. SronzelRS/DD 4-75
Super 8/RS/DD . 8-50
Super 10/RS/DD................ 14-00
CARTRIDGES
5-32
8-10
11-90
6-47
8-09
6-10
12-21
17-67
GOLDRING G820 . 11-62
GOLDRING GB20E .. 17-44
GOLDRING G820 Super E 23-25
GOLDRING G800 Super E 24-41
EMPIRE 1000ZE/X .. 62-22
EMPIRE 998VE/X 44-44
EMPIRE 999TE/X 26-13
EMPIRE 999SE/X. 21-11
EMPIRE 999E/X ... 16-36

Comet
Price
A.T.
13-95
44-95

- -
Py
®
@

+88-0e
g
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-
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-
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OVER 1000 ITEMS ALWAYS IN STOCK

All items brand new and fully Guaranteed
and backed by after-sales service

— latest mode!s in manufacturers’ sealed cartons

COMET for

after-Sales Service
THROUGHOUT THE UK

Pletured. Service Department at Clough Road, Hull. Also at
Birmingham, Bridlington, Dagenham, Doncaster, Edinburgh.
Lelcester, Nottingham.

Goole, Hackbridge. Hayes. jarrow, Leeds,
Rentrew, ale,
covering York and Scarborough

Sheﬂifld,'"ltldt Wigan with Engineers

Rec. Retail Comet Rec. Retari Comet Rec Retari  Comet
Price  Price Price  Price Price Price
CARTRIDGES—canl/nued HEADPHONES —continued TAPE RECORDERS—continued
EMPIRE 909E/X 12-79 8-50 KOSS KO-7278 .... 16:50 12-45 AKA| CR80DSS Quadraphonic. . 159-50 12%-95
EMPIRE BOEE/X 5 9-94 6-95 20-00 14-95 AKAI CR8OT 8-track stereo recorder
SHURE M3DM. . 6-10 375 10-00 7-75 and tuner amplifier .. 149-84  89-95
11-63 685 12-50 9-50 > 109-50 80-95
10-73 650 KOSS K6/LC (with volume control)  14:00  10-50 89-50 6595
8-30 4-95 KOSS K6/LCQ Ouadrafone 2000 16-95 58 ack 70-45 51-95
7-90 4-50 PIGNEER SE 50 . 21-90 13:25 FERROGRAPH 7021704 Do|b} 285-53 241-95
7-90 4-90 PICNEER SE 30A .. 12-60 8-25 FERROGRAPH 702H Dolby 7 .. 297-28 251-95
860 475 PICGNEER SE 20A .. 7-88 4-95 FERROGRAPH 722/724 Dolby 326-65 276-95
970 545 PICNEER SEL 20 a 10-53 680 FERROGRAPH 722H Dolby ... 338-40 286-95
14-70 835 PICNEER SEL 40 ... .... . 17-43 1130 FERROGRAPH 702/704.. ... 235-00 172-95
8-36 545 SOUND MDB806 .... 650 2-80 FE[?ROTC';YRAPH 722/4724. 2geeeoogegs 2;2;? 198'32
13-60 7-60 WHARFEDALE 12-50 875 IDELI Braemar 4-track ..... .. . 19-
G REIM ED 15-40 8 ;15 WHARFEDALE ISODYNAMlC 19-95 14:95 GROS\{’ENPF; dePQOO 8-track, W T
SHU 75 .. o . 19-00 10-15 1eCcor! pay ack deck ..........
SHURE M75E/95G ... ... 20-80 12-95 GROSVENOR MPX 8400 AM/FM
SHURE M91ED ... 18-45 9-95 legLSJAEF;EOSYSTEMS ‘.:?rﬂPLETE 2995 MPX Tuner/AmpInﬁer, magnetic
SHURE V15-11 39-40 24-95 BUSH A1005 . 69-89 5095 input with built-in 8-track cart-
*SONOTONE 9TAHC Diam/Saph 375 145 DANSETTE Consort Stereo . 34-43 2395 ridge player with speakers ... .. 6995 4150
Starred cartridges above are ceramic All others are DAKNSETTE 4005 ........ . 4995 GRUNDIG TK 121 (twin-track} ... 5625 39-95
maanetic DS ool 09 398§ QRUNDIC Tk 1ib (s tock auto) | 695 45 35
i . -track auto o o
BASES AND COVERS e NS oUNDle IR o o GRUNDIG TK 147 (4-track auto) ... 9865 7635
CONNOISSEUR Plinth BD1 557 4-50 DECCA COMPACT 2 with Radio Sp. Price 7895 GRUNDIG TK 148 (4-tr. auto 2 spd.)  74-10  57-95
CONNOISSEUR Cover......... 417 340 DECCA COMPACT 3 with Radie Sp. Price 9795 GRUNDIG TK 246 4-track Stereo
CONNOISSEUR P.U. Mount Board 095 075 DECCA 403 ... o, Sp. Price 4495 Deck ...l 131-85 101-95
GARRARD W4 Bose 31 i | rercuson s B with Radio WARCOM s &rack & speed | 3330 '3 38
GARRARD WB4 Base .. §-60 4-25 . . rac spee g -
GARRARD SPC1 Cover 368 275 N 24,45, peeostitira WY OIS PHILIPS 4303 Twin-track.......... 39-46 2495
GARRARD SPC4 Cover 438 325 (now model) 107-00  82-95 PHILIPS 4307 4-track . 5000 35-95
Speclal Offer of Base and Cover to FERGUSON 3454 4150 3295 PHILIPS 4308 De Luxe 4-track 59-00 42-95
fit GARRARD SP25, LS5, SLGSBS b FIDELITY UAT Music Master with :mt::g 4416 4-trach stereo rdr 14500 109-95
and 3500 ............ p. Price 360 . R 8 4-track stereo ...... a o
GOLDRING Plinin 75 977 675 O A A A M oo o= TANDBERG 334X 4-track stereo
GOLDRING Plinth 72 942 650 FIDELITY Stereo Nine : 38.50 22.95 oCK ... 129-90 109-95
GOLDRING Covers for 72P . 47 3-25 G.E.C. 281 N 79-00 59-95 TANDBERG 6041X 4-track stereo .. 199-30 159-95
Cover for 75P De Luxe . ... §-23 3-60 GROSVENOR MPX 8400 AM/FMI TANDBERG 9021X 2-track stereo
Cover for 85P ... ... .. ... .. 698  4-95 MPX Tuner/Amplifier, magnetic 230,00JR1S4.05
THORENS TX 25 (for TD125AB}. 885 650 input with built-in 8-track cart- 0
THORENS TXx11 Cover .......... 4-49 3-60 ridge player with speakers ...... 69-95 41-50 30-00 194-95
SME Plinth System 2000 with HMV 2451 122-00 95-95
motorboard ... ... 46:20 35-95 HMV 2452 6600 49-95 TAPE RECORDERS (CASSETTE)
I 0k el 4 HMY 2455 17500 136-95 AKAI CS35D tape deck 7995  59-50
SMEJRGRS pace - ELERLLE P S I, 098 075 KB 1025 with 662 speakers ..... .. 4B-25 31-95 AKAI G335 Stereo inc. 's';i'e'ai\é}'s 112:50 82-95
KB 1250 with KS 653 Speakers .... 71:00 53-95 AKAI GXC 40D tape deck 95-50 67:95
5(':-3#(':‘“"[')“’ SRANGE CASSETTES KB 2010 with 658 speakers and Radio 10150  77:95 AKAI OXC 40 .. 0 0F 11250 82-95
S 50 YNA KB 2250 with 658 speakers and Radio 124-00 95-95 AKAI GXC 40T recorder, 167-50 12395
MURPHY 902 Studio 1, with AM/ AKAI GXC 45D tape deck ........ 119:50 89-95
VHF/Radio .....ommmigeoerge o 8450 64-95 AKA! GXC 46 Dolby tape recorder 152:50 115:95
MURPHY 840 69-89 5295 AKAI GXC 46D Dolby tape deck .. 139-50 103-50
:H:bgg (228824 Igggg Zggg AKAI GXC 65D Dolby auto- -reverse Ere e
sScn sy o idEs s S 4 | eudiiopauiien
BUANK CARTRIGES PHILIPS 835 with Radio 69:50 47-95 BUSH TP 66 Battery/Mains 2818  21-50
& el a RHItIESssolwinlaadio 95,00 JlS7595 FERGUSON 3240 with case... ... 24.90 1595
""""""""""" A Party Time .. 85 : FERGUSON 3253 (Mains) .. 42:40 27-95
SCOTCH HI-FI DYNARANGE SPOOLED TAl"‘ES10 STEEPLETONE Stereo Syslem 41-75 22 95 FERGUSON 3256 (mains) 37-75 - 2595
130 57:50  44-95 FERGUSON 3257 ... ............ 56:45  41-95
1-80 59:95 4595 FERGUSON 3257/7 spkrs. for above  16-00  12-00
ULTRA 64508 (new model) with GEC CR200 AM/FM Cassette/Radio,
5" D 1-40 Raaio 79-50 6195 Battery/Mains with slide controls Sp. Price 35-95
lllllllllllllllll 3'15 1-95 Ht¥gﬁg:55; Z?gg g:gg EK%Q‘/REDCQ%Bag /mathns/AM/FM 4875 3695
4-03 250 B ) ite Cassette,
Postage—Tape, cassettes and 8T cartridges 1-9 UL BES  cecoscancassaaosazad 3BTRS Radio (battery/mains) .......... 44:75 2395
items 5p per order. Packs of ten post free. JVC Nivico 9420 LS with AM/FM
TAPE RECORDERS 1 radio, hattery/mains dC ........ 61-45 45-95
HEADPHONES 211 . 99-90 73-95 VC Nxvmo 1710 Ra |o/ assette,
Are now tax free—buy now before V A T. 99-50 73-95 M/FM 61-00 42-95
AMSTRAD HPSSA ........... ... 3:90 179-00 132-95 PH[LIPS 2202/ 24-00 17-95
HPS6A with volume control . 10-70 670 229-00 169-95 PHILIPS 2204 battery ...... 29-10  24-95
HPS7A bass and treble controls  13-95  9-90 223'88 :59'32 PH'/gPS 2405 Stereo with 2 RH401 T G
7l -2 239 77-95 F1 LIS ... ... a-a-e-wmeed 9eeet el - o
11-3(5) ;zg 350-00 259-95 PHILIPS 3302 .............. 21-50 15-95
2800 16-95 q ;IY%NEERSCT 4141 Dolby Decl 128&2) 1(‘); g:
15-00 -9 dec! 85 02 5595 9116 Stereo - .
8-00 ggg AKAI CRBO 8-track stereo recorder 106-39 69-95 WHARFEDALE Dolby DC9 Mk. II.. 11900 85-95
10-00 4-50
20-00 1595
. 5295 a n n q Q n
23% 34.95 FREE Technical Advisory Service. If in doubt ask us! Price list on request:
45-00 35-95 Comet guarantees that all prices quoted are genuine. All offers subject to availability. Add 75p
30:00 23-95 for postage, packing and insurance on al! orders (Cartridges 20p) OR, IF SECURICOR
28-:00 20-95 DELIVERY REQUIRED add £1-95 only. Make cheques, Money Orders payable to 'COMET’.

OPEN DAILY TO THE
PUBLIC FROM:

Sam-8pm Monday
Sam-1pm Tuesday

. PW BIRMINGHAM: Heeley Road, Setly Oak, B29 6EY. Te/.: 027-472-6181 and at Tivoli Shopping
Centre, 1570-1572 Coventry Road Yardley B26 1BJ. Te/.: 021-706-0684

. PW EDINBURGH: 1 Newhaven Road, EH6 SOX Tel.: 031-554-4454 (9 lines)

. PW HULL: Reservoir Road, Clo sgh Road HU6 7QD. Tel.: 0452 46441 (6 lines)

Sam-$pm . PW LEEDS: 78 Armiey Road, LS12 2EF. Tel 0532 40551
Wednesday . PW SHEFFIELD: The Mill, 1 Loxley Road, Malin Bridae, S6 4TN. Te/.: 0742 341721/6
9am-8pm Thursday . PW STOCKTON: Teesway. Portrack Lane, Teesside TS1B 2RH. Tel 66132/65215
9am-8pm Friday . PW ROCHDALE: Corner of Wdll i'th’Lane and Queensway. Tel.: 5 in-stock flems deliversd by
fam-5.30pm . PW LEICESTER: Syston Street. Te/: 0533 52236 OEOURIOOR whthin 72 Bours.
Saturday . PW WIGAN: Wharf Mill, Princess Street, WN3 4EZ. Tel.: 0942 34741 (Add £1.95 only for Securicor deiivery)

ALL GOODS FULLY INSURED AGAINST

. PW LONDON: Hgikbndge (nr. Croydon) 190 London Road Hackbridge, Wallington, Surrey. LOSS OR DAMAGE WHILST IN TRANSIT

Tel.:
. PW LONDON: Dagenham, Rainiam Road South, Dagenham RM10 8ST. Te/.: 01-595-5111
. PW SUNDERLAND 4-7 Thomas Street, Sunderiand, SR1 {HR. Te/.: 0783 59993

. PW RENFREW: Blythswood Tradding Estale Argyle Ave., Renfrew, RA4 9EL. Tel.: 041-886 5731
. PW JARROW: 56/64 Ellison Strzet, Jarrow NE32 3MT. Tel.: 0632 892211
PW SANDIACRE: 121 Town Steeet, Sandiacre, Nottingham NG10 SDW. Tel.: Sandiacre 6116

. PW LONDON: Hayes, Silverdal=2 Road Pump Lane, Hayes. Tel.: 01-573 1841
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TRANSISTORISED F.M, tuner head with A.M. gang, slow
motion drive. 88—108Mcs, with circuit diagram. £2-10p.

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

PINNACLE LOW NOISE CASSETTES C60—50p/C90—75p
C120—£1.

P-C BOARDS (not computer panels).
1 oft 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.
50p each. 3 for £1-25.

Transistor F.M. Stereo Multiplex Decoder. Size: 5¢ x 2¢ x 14.
As used in well known British stereo units with circuit. £3-75.

GARRARD SP25 MK. 11 less Cartridge. £10-50.

10 VOLUME CONTROLS consisting of 2 off each.
100K log. ganged L/S—20K log. ganged L/S.
470K log. D/P Switch—10K lin..L/S—50K 1in. L/S. £1-25,

4 PHONO SOCKETS ON PANEL. 10 panels for £1-25.

12 PLASTIC KNOBS. Chrome and Gold, 3 types—4 off each
—spring clip £1-25.

10 COMPUTER PANELS packed with components including
one panel with 2 Power Transistors. £1 00.

SLIDER CONTROLS (less knobs)

25K Log or Lin single 30p.
10K—100K Log ganged 50p.

100K—100K Log ganged 50p.

All items post paid in
GREAT BRITAIN

SURPLEGTRONIGS

216 LEAGRAVE ROAD, LUTON, LU3 |]D, BEDS.

TEXAN 20+20 WATT.
STEREO AMPLIFIER

Electro Spares can now supply all the components to build the
“Texan'' Amplifier, featured in Practical Wireless May/june 1972,
All components are brand new with fibre glass p.c. board, all
metalwork, knobs, finished silver trim front panel, etc. etc.

TOTAL COST OF COMPLETE COMPONENTS
ONLY £27-85—POST FREE !

All components are available separately, to enable the constructor
to obtain just what parts he requires at any one time. Please
send S.A.E. for free list.

SPECIAL CONTEMPORY STYLE SLIMLINE METAL
CASE° WITH WOODEN END CHEEKS IS NOW
AVAILABLE FOR THIS AMPLIFIER—DETAILS IN-
CLUDED WITH ALL LISTS, OR AVAILABLE ON
RECEIPT OF S.AE.

P. E. ‘GEMINI
STEREO AMPLIFIER

30 Watts (R.M.S.) per Channel into 8 Ohms ! !
Total Harmonic Distortion 0-02% !}
Frequency Response (~3 dB) 20Hz-100kHz ! |
This high quality Stereo Amplifier for the Home Constructor was
described in a series of articles in “*Practical Electronics’, from
November 1970 to March 1971. It is now recognised as practically
the ultimate in High Fidelity and is certainly equal to anything
one can buy, no matter what the cost, but it is well within the

capabilities of the ambitious constructor.

We can now supply a reprint of the articles in booklet form,
price 55p plus 4p postage, with free complete component
price list.

For free price list only, or a complete free specification, please send
a foolscap size S.A.E.

All parts available separately.

ELECTRO SPARES

71 BROOKSIDE BAR
CHESTERFIILD, DERBYSHIRE.
QUALITY @ SERVICE @ VALUR

S — -

Home Rabio
COMPOCNENTS

6785
compo!
tisted on

ATRAWEY SISy

T

POST AND
PACKING

plus 20p

The price of 75p applies only to catalogues purchased

by customers in the U.K. and to BFPO addresses.
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POST THIS COUPON

with cheque or PO.for 75p.

X 8%

The Catalogue
you MUST
have!

Details of our popular

Credit Account Service
and our Easy Ordering
System are included

in the catalogue.

-------------.------------1

Name

R

Address

HOME RADIO (Components) LTD. Regd. No. 912966 London

4

]

. .

[] Dept. PW, 234.240 Londen Road, Mitcham CR4 3HD
L ]
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YES, ""YOU'VE GOT THE WHOLE WIDE WORLD IN ]
YOUR HANDS''! ALMOST UNBELIEVABLE! Think of
the year 1984 and what might be produced then—now get
the fantastic ASTRAD 17 and SEE for yourself that the

REDUGED {0

- —

incredible Russians have done it all NOW! It’s the radio L]

perfectionist’s dream come true! THIS ONE SUPER.
SEDES ALL EARLIER MODELS! It will probably make
your present radio seem like a '’crystal set’’! Complete with
optional battery eliminator for both battery and mains use! We're
almost giving them away at only £20-75—a mere fraction of
even today’s Russian miracle price! We challenge you to
compare performance and value with £80 radios! * Send quickly,
after receiving goods test 7 days, refund if not delighted.
Elegant black & chrome finish facia, set in fabulous Cabinet ]
built case—constructed of fine Russian hardwood in beautiful
Teak Veneer finish—prevents vibration, ensures purer &
sweeter tone than ever! Volume controlled from a whisper to 2
roar that would fill a hall! Much wider band spread, for absolute
““pin-point’’ station selection! Plus '*MAGIC EYE'® tuning
level indicator for ultra perfect tuning sensitivity! Yes, the
Russians have surpassed themselves, proving again their fantastic
ability in the field of electronics and brilliantly reflecting their
advanced micro-circuitry techniques in the field of spaceship and
satellite communications. Yes, EVERY WAVEBAND instantly
at your fingertips including Standard Long, Medium, Short
and Ultra Short Waves to cover the four corners of the
earthduring24 hoursadayincludingall normaltransmissions.
VHF: FM/USW, AM: LW, MW, SW, gets, locally, local & new
stations not yet operational, and messages from all over the
world! Expensive TURRET TUNER side control waveband
selection unit {as used on expensive T.V.'s!) Every waveband clicks

into position giving incredible ease of station tuning! Genuine push. e
pull output! ON/OFF volume and separate Treble and Bass tone

controls for utter perfection of reproduction and tone! Press-

v
A

button dial ilumination! Take it anywhere—runs cconomicatly A
on standard batteries (obtainable everywhere) or direct through -
battery eliminator from 220/240V AC mains supply. Internal f

ferrite rod aerial plus built-in "‘rotatable’ telescopic aeria! extending
to 39 ins approx. lt’s also a fabulous CAR RADIO. Can also
be used through extension amplifier, tape recorder or public
address system. S1ZE 14ins x 10iins x 4}ins overall approx.
Magnificently designed, made to give years of perfect service.
(U.K. service facilities & spares available for years & ycars to come, ¢F

f ever necessary!). With WRITTEN GUARANTEE manual with s
simple operating instructions & circuit diagram. ONLY £20-75 / S
{with mains/batterv eliminator £1-48 extra). BOX, POST,

ETC. 50p. * BUT WAIT, for only 55p extra you get the A
sensational *“COMPUTERISED’’ WORLD TUNING GUIDE

(it enables you to time, pinpoint & get transmissions the whole
world over—even a child can do it in a flash—it even lets you
know when to tune into the U.K., when abroad. (NO GUESSING!

THIS”FANTASTIG
. './ C\J VA,

- \YES,24’,9‘U1-mi‘es

Y / y —
SHR .NKhT[] []NLY\}4X/10’§X4}§ = >l
inches approx? e ‘
pp - S — =
R DIOD il SSSESSSES I
A SANL ’TS#I;EOMPARE\%E\E i
DARD LONG and MED Wit RFORMANCE S
ORT WAVERAND th£80 = \
A SHORT'W! A0Iog) S h

e Y. enablesyouto TUNEINAFLASHto

NO MESSING') PLUS Standard ‘longlife’ batteries PLUS ultra sensitive earphone
for personal listening (Sorry—We cannot change these new radios for any earher model purchased ) HURRY | Shopertunities save you ££'s and ££°s]

=, i}
a

N RADICU LU
DRLD!I*Q

L) »
seavone. ASTRAD N7
PORTABLE RADIO & COMMUNICATIONS

o W
RECEIVER URLD Wi
RECE S
it

Gops o™

¢y

= >~ "MAGIC EYE tuning
levelindicator

*NOW AVAILABLE WITH

fabulousCOMPUTERISED"

WORLD TUNING GUIDE!
NO MORE GUESSWORK -

INSTANT DATA at yout fingertips —

transmissions the world over!

o US!
BATTERY,/ MAINS AC

WITH REMOTE
CONTROL MICROPHONE

Shopertunities *‘thunder’’ ahead with an offer that’s FANTASTIC (even
by our standards!). We've snapped up 500 magnificent machines. Latest
sensation in the world of sound! First-class makers! Fabulous VHF, AM/
FM Radic AND Cassette Tape Recorder & Player combined & it also
runs off standard batteries or mains. (Simply plug in the 220/240V AC line
cord.) Record and play back anything, anywhere! RECOMMENDED
RETAIL PRICE GENUINELY £44! WE OFFER AT ALMOST HALF
PRICE! Wonderful features: % Press-button Keyboard Control Panel or
fatest MASTER SWITCH CONTROL! % ‘“MAGIC EYE’’ Visual Battery
check/recording level indicator or built-in automatic Leveller! 5 Sep-
arate ON/OFF and HI-LO volume controls! - Heavy duty built-in
speaker! Y Earphone (for personal listening or ““monitoring”) and extension
speaker sockets! * Remote control microphone! sk Built-in swivel
telescopic extension aerial (24in approx.)! Magnificently made case with
carry handle. (DESIGNS VARY SLIGHTLY.) Takes standard 30, 60, 90 or
120-minute Cassette Tapes obtainable everywhere. ANC the amazing built-in
full circuit VHF, AM/FM Radio gives you superb clarity of tone, incredible
station selection. Unique rotating Station Selector Dial—gets, locally city and
regional stations in every part of the country plus B.B.C. National, VHF. Picks
up dozens of foreign stations. Fabulous in your car! You could pay £££'s
more for a Car Radio or Car Cassette player ALONE! £23-75, CARR. ETC. 35p.
Complete with simple instructions, remote control microphone with
on/off switch and microphone stand. WITH WRITTEN GUARANTEE.
Send quickly, after receiving goods test 7 days,refund if not delighted. Or call.
BONUS OFFER : Batteries and Cassette Tape 25p extra if required.

HOPERTUNITIES LTD

THE ONE STEP FORWARD EVERYONE HAS WAITED FOR! NOW a superb
de-luxe portable BATTERY/MAINS tape recorder and player—and incredible
Shopertunities bring it to you for ONLY £12-49! Due to our cut price we
cannot name first-class makers—but rest assured you're getting one of the
BEST! Expensive 'PIANO KEYBOARD’ CONTROL PANEL (or latest
MASTER SWITCH control) AND AUTOMATIC LEVEL CONTROL. No
fiddling with awkward tape and reels, just ‘‘slap-in’’ a cassette and off you go!
(Takes 30, 60, or 90 minute standard cassette tapes obtainable everywhere.)
Amazing performance ensures perfect tapings and superb reproduction! Remote
control microphone. Rapid Rewind! Fast forward! Beautiful tone from a
whisper to a roar! Completely self contained—record anywhere, indoors or
out! Runs on standard batteries AND 220/240V AC mains. Separate
jacks for remote contro! microphone, etc. Size 9%in_x S5in x 2}in _approx.
Design can vary slightly. With carry handle. WRITTEN GUARANTEE and
full instructions. (Recommended selling price £26'97!) OUR PRICE ANLY
£12°49 post, etc., 31p. % Send quickly, after receiving goods test 7 days—re-
fund if not delighted. BONUS OFFER (one per customer)—Cassette
tape, set of standard batteries AND microphone stand all for 50p extra,
if required.

l Order by post to Uxbridge Road address or call at either store. Bargains

galore at both stores—(COMMERCIAL TRAVELLERS PLEASE NOTE:
Merchandising office at Holborn store.)

Dept. WP/29 164 UXBRIDGE ROAD (facing Shepherds Bush Green),
LONDON, WI2 8A@ (Thurs. I, Fri. 7). Also at 37/3%9 HIGH
HOLBORN (opp. Chancery Lane), LONDON, W.C.1 (Thurs 7 p.m.)
BOTH STORES OPEN MON TO SAT 9 A M. UNTIL 6 P.M,
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ENTERTAINMENTS.

STANDARD & CUSTOM-BUILT AUDIO & ELECTRONIC EQUIPMENT
'NEW & SECONDHAND MUSICAL INSTRUMENTS. MAIN

DISTRIBUTORS. FOR A.K.G. HIGH QUALITY MICROPHONES.

SA25-SA35-SA100

LOW-PRICED AUDIO MODULES
FOR DOMESTIC & COMMERCIAL USE

THESE THREE MODULES HAVE ENJOYED UNPARAL-
LELED SUCCESS DURING THE FIRST'FEW MONTHS OF

ADVERTISED INCLUDING  THESE _THREE

MODULES.

SA25 £2:95

25 WATTS RMS, Ttransistors 7 diodes

SA35 £4-45

35 WATTS:RMS. 7 fransistors 7 diodes

SA100 £10-90

100 WATTS RME 1% transistors & dibtdes

ITEMS

carr,
iree

cart
free

ALL THREE MODULES HAVE bPEN & SHORT élRCUlT
PROTECTION, AND THE IS OO

ONLY ADVANCED DESIGN TECHNIOUES MAKE THESE
EXTRA-ORDINARILY LOW PRICES POSSIBLE

BRIEF SPEC. FOR ALL THREE MODULES

Freq. response 15-40,000 Hz + 1dB

Distortion 0-2% at 1 kHz
Loads 410 16 ohms
Qulescent current 15 mA

Nolse Better than —75 dB

25-45 volts SA25/35
40-70 volts SA100

44" x4° x 17 (SA100]

4 x3 x1 (SA?SISASS)

Supply voltage
Size

Circulta, connecting Instruction and data are 1}

free with all modules,

OTHER SAXON PRODUCTS ...

120 WATT HEAVY DUTY MODULE £13-90 + 20p carr. or with supply

£18'95 ..

carf.
Featuring a rugged class A driver stage, this module willl
run from all our mixers, etc., and most other makes of mixer.
it delivers 120 watts lMo an elght ohm toad and employs 4 T03
can (115 watt) output transistors.

SPECIFICATION

Power output 120 watts Into 8 ohms
Freq. response  20-20,000 HZ + 2d8
Input sensitivity 200 mV Into 10K

Conslructlon Flbreqlass board
x 47 x 4 (57 with supply)
Low distortion pnrnllel push-pull output stage. N EW leguv;z:;ltyverslon £27‘90

SINGLE CHANNEL SOUND/LIGHT CONVERTER

This compact and rellable unit operates from amplifiers with
outputs from 5-100 watts. Does not Impose a heavy load on
the ampllfier, or, if connected In the wrong polarity, cause any
damage, as with some units.

Onperation Is simplicity itselt and the unit Is tully fused. The
unit Is supplled to function from bass notes but may easily be
converted to respond only to treble or mid-range notes by the
addition of components costing less than Sp.

carf.
free

£8:90

THREE CHANNEL SOUND TO LIGHT UNIT
Handling the total of 3000 watt (3kw) this unit is unigue for Its price In that not only bass, middle and

§ treble but also master controls are provided. Two amplifier sockets ellminate the need for split leads

carr.’

'75 30p

etc. Supplied In tough white steel case with a blue
hooded cover. Fully guaranteed.

MONO VERSION £6-50 carr. 20p (As illustrated. S.A.E. detaiis 9 volt operatlon) Qutputs up to

£15'8

SAXON STEREO
CONTROL UNIT

carr.
30p

Two dechks, and full headphone monitoring. The unit is mains operated and measures 174" x 3° x 4" deep
and is finlshed with a smart white on black facia. The controls are: Left/Right deck fader, volume, bass,
treble, Headphone Selector and volume, Microphona volume, bass, treble, mains on/fo .

THIS IS A MUST FOR THE HOME BUILT HIGH QUALITY DISCOTHEQUE AND IS COM-
PARABLE TO UNITS AT OVER TWICE THE PRICE, {N.B.—Stereo only has mic Input.)

POWER SUPPLIES FOR
THE SA25/35 & SA100 AUDIO MODULES

PU4S Unstabilized supply for 2 SA25/35 £4'90
PUT70 Unstabilized supply for one or two SA100
£7-75 carr. 40p
MT45 Transformer for above, heavy duty £2-85 carr. 20p
Stab PS45 Stabilized module for 2 SA25's or two SA35's
£3-50 carr. free
MT30 Transformer for unstabillzed supply complete with
rectifier dlodes mounted £3-50 carr. 20p
MT70 Transtormer for PS70 £4-90 carr. 40p
PS70 Stabilized supply module for one or two SA100's

£4-90 carr, free
ALL MODULES ARE BUILT ON
GLASS FIBRE P.C. BOARD
AND ARE SUPPLIED FULLY TESTED

CALLERS & MAIL ORDER:
351 Whitehorse. Rbad;

Thornton Hedth, Surrey.
91-589 3685

CALLERS ONLY:

OUR NEW
DISTRIBUTORS

CIRCLE SOUN
328:330 The Banks, Roche:

COMPLETE AMPLIFIERS
The CSE 100. £34-90 carr. free

This versatlle unit Is now available In a black vynide
case and so represents even betier value than ever
dellvering speech and music powers of up to 100
watts RMS and ti signal

70 watts. Two Individually controlled inputs wlth
wide range bass and treble controls. ideal for small groups D.J.S., etc.

The SAXON 100 £48-50 carr. free

With an RMS output of 120 watts speech and musle,
100 watts contlnuous power, four indlviduaily
controtled FET input stages and wide range bass
and treble controls, this amplifier has established
Itself as a unit oftering quallty and rellability at low
cost.

[ "B Il O @ .
(OQI...S_QX.QN'-

LOUDSPEAKERS British made bargains!!

12~ 25 watt 8/15 ohms £5-95 carr. 30p. 15° 50W.8/15 ohm £14-50 carr. 50p.

12~ 40 watt 15,000 gauss magnet system 8/15 ohm £11-50 carr. 40p.

A.K.G. MICROPHONES suitable for disco, group or general P.A. use,

O11DHL rrp £11-00 our price £9-45 post free SEND SAE FOR
D190C High Z rrp £21-50 our price £17-45 post free OUR AKG PRICE
D1000C 24 ct gold plate rrp £37-00 our price £32-00 post free (I;lsx.lilslfgsuu'rs

TERMS OF BUSINESS:

C.W,0. or C,0.D. (35p extra)

All cash In regd. enveiopes please!
Telephone orders to our CROYDON BRANCH,
TRADE & EXPORT enquirles Invited.

BUSINESS
HOURS :
9,30 4.m.

t0 5.30 p.m,

Medway 404199

1080
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Issue 794

APRIL 1973

The Buyer and VAT

During these last few weeks before Value Added Tax
takes effect, readers will be contemplating whether to buy
now or wait until after April 1st. It will undoubtedly pay to
wait on such items as domestic receivers, some Hi-Fi
equipment and electrical goods, but component suppliers
are being hard pressed to meet demand before the infliction
of VAT.

One way of circumventing purchase tax has been to
supply equipment in kit form, but these items in any form
will be liable for VAT at one common percentage rate,
since VAT is a tax on the basic purchase price or charg
for service. :

We would expect that all suppliers will make it quite
clear to all customers, at the trading premises and through
advertisements, whether quoted prices include VAT. The
basic retail price should remain the same as now. Whatever
you pay for goods or services from April 1st, you should
not be paying any purchase tax or selective employment
tax levies; you should be paying VAT on top of the normal
retail price, based on the Chancellor's Budget announce-
ment on March 6th.

Kit and component prices should not be raised before

April 1st and manufactured goods subject to purchase -

tax of more than 15% should be noticeably reduced after
April 1st.

Shopkeepers and other traders are not legally bound to
show the amount of VAT in cash transactions; neither
will they necessarily show special “tax invoices’ for retail
sales, but it is worth remembering that if you purchase
at a cut price rate, the VAT charged will be correspond-
ingly lower. Goods obtained by hire purchase or credit
agreements will be subject to tax at the current rate at the
time when transaction documents are signed. Interest
rates on these terms are not taxable, Private sales between
individuals do not attract VAT because neither party is
defined as a “taxable person”, unless the seller is a trader
required to register with H.M. Customs and Excise.

Our advice to readers who are thinking of buying goods
by mail order during March is to determine first whether
purchase tax is chargeable; if it is then wait until April.
Iltems not subject 40 purchase tax (such as components
and secondhand or used goods) should be ordered early.
If of substantial value, send your order by P.O. “Recorded
Delivery” and keep the counterfoil of your Postal Order,
Money Order, or cheque.

You should be prepared for a VAT levy on charges for
packing service but not for postage.

continued on next page

NEWS AND COMMENT

The Buyer and VAT

News ... News ... News ...
by Colin Riches

CQ! CQ! CQ!

Hotlines by Ginsberg

Practically Wireless by Henry
Next Month in Practical Wireless
MW Column by Charles Molloy
Letters '

On the Short Waves
by Malcolm Connah and
David Gibson, G3JDG

CONSTRUCTIONAL

Improving VHF Radio,
by A. N. Ainslie

Experimenters' Corner, Novel Tone
Generator by N. Naughton
IC Power Amplifier by D. Silvester

“P.W. Tricolour” Mood Lighting
System, Part 1 by Jurek Budek

DXers MW Loop Aerial
by S. A. Money, G3FZX

Take 20, No. 47. Varicap B.F.O.
by Julian Anderson

Darkroom Exposure Meter
by A. P. Donleavy

OTHER FEATURES

Nautical Radio Aids by lan Sinclair

Going Back by Colin Riches and
Arthur Dow

THE MAY ISSUE WILL BE
PUBLISHED ON APRIL 6th
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1088
1090

1104
1112
1126

1129

1098

1124

d

whole or In part are expressly forbid

should be addressed to Fleetway House, Farringdon Street, London, EC

pr
We cannot, however, guarantee it, and we cannot accept legal responsibility tor It. Prices are those current as we go to press.

4A 4AD. Querles must be d by a st
dence regarding advertisements to Advertisement Manager, Fleetway House, Farringdon Street, London, EC4A 4AD.

©IPC M ines Limited 1873. Copyright in all drawings, photographs and articies published in " Practical Wireless' is fully protected. and reproduction or Imitations in
©1RC Magazine Pade Al B i are taken by *‘Practical Wireless'' to ensure that the advice and data given to readers are reliable,
. All correspondence intended for the Editor
d, addressed envelope. Address correspon-
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NEWS...

by

VAT

To the best of our knowledge,
the prices quoted in this issue
were correct at the time of going
to press.

From April 1st 1973, there will
be no purchase tax but a large
number of goods will carry Value
Added Tax. For further details,
see our Leader article.

¥

ColinRiches

Tulip Time Rally

The 1973 “Tulip-Time” mobile
rally will be held on Sunday
May 6th at Surfleet, 4 miles north
of Spalding on the Al6.

The Spalding and District
Amateur Radio Society will also
be operating a Special Activity
station, GB3STF on 12th-13th
May from The Grammar School,
Priory Road, Spalding, in con-
nection with the 1973 Tulip
Festival. Operation will be on
s.s.b./c.w. on all bands 160-10m.
with am. on 2m. All contacts

will be confirmed by special
QSL cards.
Of interest to ‘“Going Back”

fans—the Wireless Preservation
Society will have an exhibition
of vintage radio on show to the
public. I hope to be able to pub-
lish further details later.

iy
o A e S

RSGB ‘“‘Jubilee Year'’ President

Tee (e

Photograph by P. M. Fletcher.

This picture shows Dr. J. A. Saxton, D.Sc., PhD, CEng, FIEE, FInstP,
the new President of the RSGB. On the left of the picture is Swedish
Amateur Lt. Col. Per Anders Kinman, SM5ZD, who received the
Calcutta Silver Key award. Sir John Eden, the P.M.G. is on the right.

In his address, Dr. Saxton said he felt very proud that he had been
chosen as President of the RSGB for its Diamond Jubilee Year. He also
said that he was extremely delighted that Sir John had been able to
attend and that all there were greatly honoured by his presence.

Dr. Saxton went on to say that the Society would continue to do all
in its power to continue to deserve the Ministry’s support.

Per Anders Kinman has been made an Honoury Vice President of
the RSGB in recognition of his outstanding service with the IARU
Region 1 in which he has served for many years.

The Calcutta Key he received was first presented 20 years ago and
it has been awarded annually by the RSGB to the person they feel has
made, in any one year, the most significant contribution to interna-
tional friendship and goodwill through the medium of Amateur radio.

The Buyer and VAT

continued from previous page

If you order from a current catalogue or advertisement
after April 1st, you should add the VAT percentage rate
to the basic retail price shown. Then add the estimated
or stated charge for postage and packing. If a service is
chargeable, such as equipment repair or consultation,
VAT will be levied at the standard rate. Trading in second-
hand and used goods will also be taxable under VAT.

Finally, good news for P.W, readers: newspapers and
magazines will be “zero-rated”, which means that no VAT
is chargeable on these. Transactions of any kind in the
U.K. for the direct exportation of goods and services are

exempt from VAT,

M. A. COLWELL—Editor.
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Feb P.W. Cover

Many enquiries have been re-
ceived for information on the
book and log book shown on the
front cover of the February issue
of PW. Both can be obtained from
the Radio Society of Great
Britain, 35 Doughty Street, Lon-
don, W.C.1. “How to Listen to
the World” costs £2 post paid.
The log book shown is intended
for transmitting Amateurs and
costs 60p post paid but another
one, intended for listeners, is
available at 45p post paid.

www americanradiohistorv com
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Cordless Iron

This cordless soldering iron
comes from the USA. It is
completely portable needing no
mains power for operation. It
has its own power supply which
is automatically charged from
the stand which itself is con-
nected to the mains. There is a
small light near the tip which is
very useful for secing exactly
where you are applying heat.

The iron heats up in under 5
seconds and has an ‘“‘indestruct-
ible” iron-plated bit. It costs
£9-25 complete with charging
stand and fine bit. A heavy-duty
bit is also available.

The exclusive distributors in
Great Britain are Pact Inter-
national Electronics Ltd., P.O.

Bozx 19, Royston, Herts, SG8 5HH.

Sonex 1973

The technical author and writer
Donald Aldous will be heading a
small team to organise the
Special Features at “Sonex ’73”.

Two recital/lecture sessions
will be presented each day at the
Exhibition’s new venue the
Ezxcelsior Hotel, London Airport,
Heathrow.

Speakers will include Bert
Webb, who will lecture on pick-
ups, arms and turntables and
Kenneth Shearer, speaking on
listening room acoustics.

There will also be a lecture on
tape cassettes and an examina-
tion of current loudspeakers and
trends.

Sonex 73 will run from Friday,
March 30th to Sunday, April 1st,
inclusive.

Sound '73

“Sound ’'73” is the exhibition run
by the Association of Public
Address Engineers. New P.A.
equipment and new techniques
in the public address and allied
fields will be on show.

As in past years, there will be

“a lecture programme held in

the hotel’s “City Room’”. John
Maunder from Shure Electronics
will give a lecture and demon-
stration on microphones on
Tuesday, 13th March at 14.30hrs.

Mike Beville from Audio and
Design Recordings Ltd. will lec-
ture on Components and Limiters
(Wednesday at 14.30hrs.)

On Thursday March 15th at
10.30hrs, a member of the
Hornsey College of Art will talk
on Industrial design of Public
Address Equipment.

Venue will be the Bloomsbury
Centre Hotel, March 13-15, from
10.00-18.00hrs.

I.E.E. Conferences

The following new conferences to
be held in 1973 and 1974 are
being organised by the Thstitution
of Electrical Engineers.

“Electrical Signals from the
Brain” 27-30 August 1973—in
Oxford.

“Symposium on Electromag-

netic Wave Theory” 8-12 July

1974—in London.

Further details of the confer-
ences mentioned above are avail-
able from the Conference Depart-
ment, IEE, Savoy Place. London -
WC2R 0BL.

De-soldering Unit

In the February issue we men-
tioned the Litesold De-Soldering
Unit and a misprint stated the
price at £-75. This should have
read £2-75. Apologies to Light
Soldering Developments and any
rcaders that may have been in-
convenienced.

Jermyn Inverters

Jermyn Distribution market two
inverters, both giving an output
of 250V. Input for the 150W ver-
sion is 12V and for the 300W
type, 24V.

A feature of the design enables
these inverters to charge the
12/24V batteries up to 10A when
plugged into a power socket.

If the mains supply fails, the
inverter automatically switches
to its “invert mode” providing
240V emergency power immedi-

ately.
Should the unit be accidentally
overloaded its drive is so ad-

justed, that the output voltage
falls completely, switching the

WwWWW .americanradiohistorv.com

unit off, eliminating any problems.

An internal 15A fuse blows
should the battery leads be con-
nected wrongly. Indicator lights
illuminate to show whether the
unit is charging a battery or
providing a 250V 50Hz output.

Both types of inverter can be
obtained in kit form or already
built. The kit for 150W costs £25
(£29 built) and 300W £34 (£39
built). Jermyn Distribution, Ves-
(ry Estate, Serenoaks, Kent.

R

JERMYN. isg._
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mproving
UHF
ratio

A.N.AINSLIE

HF radio provides a most useful signal source

\/ for any hifi enthusiast and, despite the 15

kHz frequency limits, the live BBC broadcasts
are certainly up to the standards of the finest
records.

The advantages are numerous—being a non-
mechanical system the distortion is very low and
the self-generated noise is also very low, the result
being a large dynamic range and the possibility of
encoding two channels on a single signal. This, plus
the excellent BBC technique, makes f.m. radio an
invaluable source of material. Unfortunately there
are several difficulties in securing top quality f.m.,
regardless of the equipment used.

SIGNAL-TO-NOISE

Referring to Fig. 1, it can be seen that the per-
formance of a receiver depends on the strength of
the signal applied to the aerial socket of the
receiver. The mono signalto-noise ratio assumes an
optimum value (usually 50 or 60 dB) with only a
few 4V input—even on cheap tuners. The signal-to-
noise performance does not improve so rapidly on
stereo, however, and in many cases could be

improved on even with inputs in the region of a few
hundred «V—hence the increase in noise on stereo

First of the two VHF amplifiers described in the article. This one
uses field-effect transistors.
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in nost situations. A person who gets no increase
in noise is indeed most fortunate and need read no
further!

As regards crosstalk and distortion, these para-
meters usually reach optimum values with fairly
small inputs and usually there is not much improve-
ment to be had by an increase in the signal.

Audio o t
-0} utpu
g -20}
E -30}
L 40} AM Rejection
3 -s0f
<
3 -60}
3 6
~70F Mono noise
1wV 10pv 100pv mv
Input 7855

Fig. 1: Graphs comparing receivler plerlormance with the input signal
evel.

Very few people are fortunate enough to be able
to receive “near perfect” stereo without a large
aerial, loft or roof mounted. A large aerial, besides
having the necessary gain usually has the advantage
that it is highly directional and eliminates mult-
path distortion from reflected signals. In many
situations, a reasonably large aerial, three or more
elements, carefully sited, and with a low loss feeder
gives good stereo but perhaps not of the very highest
quality.

The major downfall in domestic stereo reception
is that of “stereo” noise—perhaps not excessive but
sufficient to mar an otherwise excellent signal. The
obvious way to reduce this noise is to increase the
signal feeding the tuner by an “aerial amplifier”. At
present in this discussion we must assume that the
amplifier be perfect, having gain but generating no
noise itself.

OTHER NOISE

At this point many readers may well be wondering
about the other forms of noise, thermostats, car
ignition and other spurious signals. These signals

wwWwW americanradiohistorv com
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are picked up by the aerial and sometimes, even,
by the feeder, and consequently will be amplified,
together with the f.m. signal, by our “ideal” ampli-
fier, which we are using to combat stereo noise. This
brings us to the last important parameter of f.m.
receivers, amplitude modulation limiting.

The “ideal” f.m. tuner is designed to respond to
f.m. only and a.m. signals are rejected to an infinite
degree. Unfortunately, no receiver is perfect and
some degree of sensitivity to a.m. is unavoidable.

The a.m. limiting of the receiver improves with
increasing signal input, as seen from Fig. 1, so that
increasing the signal and spurious a.m. together
actually reduces the level of audible interference.
Unfortunately, when the receiver is switched to
receive a stereo transmission, the stereo decoder
in the receiver is actually only sensitive to amplitude
modulation of the stereo subcarrier. In the decoder
some measure of a.g.c. is applied to the subcarrier
amplifier and this maintains a constant level of
stereo interference from an a.m. signal regardless
of the actual input voltage to the tuner.

It can therefore be seen that whilst increasing the
tuner input with an ‘“ideal” amplifier, the “stereo”
interference level remains substantially constant
whilst the “mono” component of the audible inter-
ference has been reduced by virtue of the amplitude
limiting of the f.m. discriminator.

AERIALS

Earlier in this discussion, we talked of elaborate
and efficient aerial systems but the previous dis-
cussion on aerial signal amplification implies that,
with a good amplifier, an aerial providing only a
minimal ‘“clean” signal can be used to run an f.m.
tuner with a high degree of success.

Unfortunately, some tuners are not so sensitive
as others and sometimes require millivolts to function
at their best. This means considerable amplification
of the few tens of microvolts coming from a rather
poor aerial!

The better tuners nowadays use f.e.t.’s in the input
circuits to keep noise to a minimum and to keep
cross modulation low; so any proposed amplifier
should have at least as good a performance as the
front end of the tuner.

This is very demanding when tuners such as Sony,
Radford and Fisher are considered, but it is possible
to improve these tuners on a very poor signal by a
remarkable degree.

o .
T (Lherrve
c2
%10»‘
/- R
R1 d g s
100k 2N3819
4
L1 i L2
A A
¢ - -
c1 680p ,Ekg\_ Tuner
Ae_.-- B C7 ()
o e 30 %C
SnF R3 pF
T3 100k s 'Fe
30pF 5nF SnF o

EE;EA 856

Fig. 2: Circuit of the amplifier using two f.e.tl’s.

To design an amplifier with a front-end compar-
able to the best tuners use has to made of f.e.t.
devices which possess the best noise properties of
all the common solid state devices presently avail-
able and are responsible for the excellent perform-
ance of the best tuners.

3 Ferrite bead

8

2

Input winding
5 Turns 28 SWG
centre tapped

Output winding
2 Turns 22SWG

Centre tap

1857

Fig. 3: Details of simple transformer to malch
balanced 400S) feeder to 75() coaxial feeder.

The design chosen for the amplifiers in this article
is not often used with solid state devices but was
once very common with valve Band III television
tuners. The amplifier is a cascode configuration
giving reasonable gain with very low noise and good
cross modulation.

The input to the amplifier, Fig. 2, is 7581 co-axial
feeder so Fig. 3 shows a transformer that can be
constructed from a small ferrite bead for 4001}
balanced feeder.

THE PCB

The amplifier can be very casily built on a single
piece of printed circuit 4”X2” and it is recom-
mended that fibreglass board be used.

.To etch the required print design as shown in
Fig. 4 (full size), the diagram is traced on to the
copper side of the print with carbon paper and the
marked areas painted in with high quality enamel.
When the paint is dry, the print is immersed in the
etching solution and agitated until completely etched
(only paint and base material can be seen). The
etching solution can be ferric chloride solution but
a useful alternative is “Liquor-Ferri Perchloridi
Fort” which is obtainable from chemists and should
be used undiluted. Rub the copper surface of the
board with “Ajax’ or similar scourer before painting;
to ensure a clean surface.

The enamel paint can be removed with paint
stripper once the etching is complete and the board
washed and cleaned with wire-wool. The holes for
the components should be drilled with a '»” drill,
preferably in a wheel brace.

Construction is straightforward except that the
f.e.t.’s should be left until last and soldered in with
the iron disconnected from the mains—surprisingly
little voltage will break down the gate junction.

The coils, Fig. 5, are wound on the formers which
are located on the board and stuck with Araldite.
The 30pF variable capacitors must be connected so
that the rotor is connected to the earth line. The
author used 30pF Philips beehive trimmers mounted
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Ae \
23 \\ X = S1
\
— C
1 \ R C2 o
R1 \ d
Ra< °
d \ s 9
[e [\ o]
. c4 g \
H ® \\
\
s \ R3 A
A \ C5 <
IN\S c3 \ 2 T
- uner
8% \ C o joft—>
C C6
Soldered 93
here or&//,z Binery+
A}
‘\<—Tinplate screen
7858
L1 L2 Note:
Cda — JA Lt and L2 ??"‘ Fig. 4: Printed circuit board, for the circuit of Fig. 2, shown actual size.
? 1 § Vi T wound on Dia
3" W= 4Turns 1" 1= 4Turns formers using
8 rrp 4 ti;.i_l
| K [} 1Turn 18 SWG copper
[ 1 Turn - #C-—— A
TC i wire

TB59

Fig. 5: Winding information for L1 and L2.

% components list

on the copper side of the board. The resistors should
be small low noise types and the capacitors need only
be low working voltage.

The completed amplifier should be screened by
placing tin plate at the position indicated and
soldered to the positive line as support.

The amplifier is mounted in a small wooden box,

measuring approx. 4” cube internally, covered

FET AMPLIFIER

Resistors .

R1  100kQ R2 100kQ2 R3 100k R4 22002
All W 59

Capacitors

C1 5nF 400V C5 5nF 12V

C2 10nF 12V C6 5nF 12V

C3 30pF Trimmer
C4 680pF 12V

C7 30pF Trimmer

Miscellaneous
Tr1-Tr2, 2N3819. On-off switch. 12V battery. Co-axial
sockets (2). PCB, see text. Coil formers.

BF200 AMPLIFIER

C5 1nF Feed-through

Resistors
R1  1-5kQ R3 6-8k2 R5 10kQ
R2 10kQ R4 1-5kQ R6 6-8kQ2
All W 59
Capacitors
C1 1inF 400V C6 30pF Trimmer
C2 30pF Trimmer C7 10nF 12V
C3 10nF 12V C8 680pF 12V
C4 680pF 12V C9 1nF Feed-through

C10 30pF Trimmer

Miscellaneous
Tr1-Tr2, BF200. On-off switch. 12V battery. Co-axial
sockets (2). PCB, see text. Coil formers.

, POWER SUPPLY
Capacitors
Ct 100nF 1kV  C3 2000uF 10V C5 100nF 12V
C2 2000uF 10V C4 1000uF 15V

Miscellaneous
R1, 10Q {W 5%,. D1-D2, 1N4002. D3, 12V zener 2W,
mounted on aluminium 27 X 17 minimum. T4,
8V bell transformer. Fuse, 1A. On-off DP mains
switch. LP1, 3-5V 20mA for FET amp -+ 2 stages or
3-5V 40mA for FET amp + 4 stages.

inside with tin foil, which is connected to the positive
supply line. A front panel can be made from a piece
of double-sided copper board with the input and
output sockets and the on/off switch. The printed
board is soldered to the front panel by the positive
line, so earthing the front panel.

With a 12V battery connected, the output is fed to
the tuner and the input is fed by an “inefficient”
aerial, in- most cases a short piece of wire.

With the amplifier on, the tuner is switched to the
local stereo station and the tuning capacitors C3 and
C7 set midway. The cores in the coils (L1 and L2)
are then adjusted to give the strongest signal, best
observed on a tuning meter or audibly by judging
least noise.

The amplifier is then assembled in the case and
the capacitors C3 and C7 tuned to give the best
signal. The tuning will be sharp and critical, so care
should be taken when adjusting.

The amplifier, when connected between the proper
aerial and tuner, should have sufficient gain to over-
come most of the tuner noise, without introducing
significant noise itself. When used on weak local
radio stations, the improvement will be very marked,
especially in mono. Unfortunately, this usually
requires the amplifier to be re-tuned to the local
channels. However, connecting 27} resistors across
L1 and L2 will broaden the bandwidth considerably,
enabling the amplifier to be used over a number of
channels. ’

BF200 AMPLIFIER

However, for many of the “poorer” tuners, this
amplifier will still not be good enough to fully
drive the tuner on a moderate signal. For optimum
stereo in such cases two of the amplifiers could be
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Fig. 6 : Circuit of the second amplifier, using BF 200
transistors.

connections to
teed through

e

7862

Fig. 8. Method of mounting feed-through
capacilors.
o+ 000 ot 51
Ae L4
iC‘I R3 R1 =3 R c7
ca N R4 Fig. 7: litustration, actual size,
I—’ e s c8 2@ of the printed circuit board for
un the BF200 amplifier.
eyl A
| g
< oS
R2 R5 A
S L2 C9 = | Tgner
-
S c2 |C5 C10 =
_ C6 \g c
Battery +
g i
1861
connected in series. The price of f.et’s, however, L L2813 Note:
makes this uneconemical and ordinary low-noise lA o L1 L2813 wound
silicon transistors used after the f.e.t.’s work very Fo 8 [ Js 270 on z Dia formers.
N . . f o W urns
well. The proposed amplifier, Fig. 6, is two stages 3 5Turns }‘ 1 L1 use 22SWG
. K a g . =) opper wire.
of a copventlpnal r.f. amplifier design. Fig. 7 shows 1+ & ' c_inms E2D;L3 e
a full size print layout for two stages, although for \] G T

additional gain or bandwidth more stages can be
used, although greater than five would be difficult
to keep stable.

The board is ctched in the same manner as before
and a similar front panel and box are prepared.
Alignment is the same, tuning the coils and finishing
with the capacitors.

The transistors spccified are BF200 and these
should be used for at least the first two stages to
keep the noisc level down; after this such transistors
as 2N706 work very well. An alternative for the
BF200 is BF180 or BF181.

Fig. 8 shows how C5 and C9 are constructed with
1000pF feed-through capacitors. L4 is made by
wrapping a few turns of 36s.w.g. d.c.c. copper wire
round a ferrite bead. Fig. 9 gives the winding infor-
mation for L1, 1,2 and L3.

The two amplifiers just described will enable good
stereo to be obtained from a mediocre signal without
the need for a “fancy” tuner. The improvement that
can be expected depends greatly on the individual
circumstances. The author has used the amplifiers
with a Sony ST5100 tuner and a poor aerial and
found the rcsults almost as good as when a proper
aerial was correctly installed on the roof. The cost
of a pair of amplifiers is comparable to a decent
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Fig. 9: (above) Details of the three coils shown in Fig. 6. In the photo-
graph (below) the second amplifier board is shown soldered to the
front panel consisting of double-sided p.c.b.
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aerial less downlead and fitting, so financially it is a
viable proposition, although not a substitute for a
first class aerial.

In order to split one signal to run several outlets
and obtain maximum signal at each of the outlets,
a star-splitter is used. This arrangement provides
correct impedance matching throughout the system.

Figure 10 shows the circuit of a star-splitter. The
value of the resistors R depends upon the impedance
of the feeders (Z) usually 75Q, and on the number
of outlets (n) which can be as many as required.

R _____

o

—\\====0

o=—=—o== i’ \/\R/\/‘%ZIZQ
>—\/\7\/‘:_TI__:O
—\NR\/‘—OZZ =

TB64

Fig. 10: Circuit of star-splitter enabling several oulputs
to be obtained from a single input.

The relationship is:— R=Z(n—1)/n+1. For
example, for a splitter for a 75Q system with two
outputs the resistors to the nearest preferred value
are 27Q. Small 14 W resistors are suitable and indeed
preferable to physically larger types.

All of these systems involve a loss of signal and
this must be made up by amplification before the
splitting. For a distribution system, splitting six or

D1 a
IN4002 LP R1

—vel2y
10
L Ft St T1 [ING0O2 J
GO~ G 12v W03
1A Dzll l Zenerx
ca cs
N r—E(")OOUF 100nF
£ zgo% F zggo F
O 4 = —0
%;;/’ 1865

Fig. 11: Suggested power supply for the v.h.f. amplifiers.

eight ways, two f.e.t.’s followed by three transistors
should be adequate. One important point to note is
that the outputs of the splitter must all be loaded
by a 750 resistor when not in use, otherwise a loss
of signal results and the splitter may form the node
of standing waves in the feeder.

If either of the amplifiers is built as a distribution
system, it is perhaps a good idea to build a small
mains unit to power the whole system. It is desirable
that this supply be stabilised to guard against
changes in the tuning of the f.e.t’s if the supply
voltage changes.

Fig. 11 gives a circuit of a simple power supply
based on an 8V bell transformer with voltage
doubling and zener stabilisation. The lamp, LP1, can
be used to give on/off indication.

It is hoped that this article has given sufficient
information for the home constructor to build an
amplifier system to improve the performance of a
tuner to reach the very high standards of the B.B.C.
stereo transmisions. |

EXPERIVIENTERS CORNER

NOVEL TONE GENERATOR

HENEVER home constructors and experi-
\)s/ menters need to build a source of audio

frequency, the choice nowadays is usually
a transistor multivibrator. The reasons for this
selection are easily understood. It requires few com-
ponents, avoids the need for a transformer and
gives a strong output signal. These virtues outweigh
the fact that the square-wave output does not make
for a particularly pleasing sound when amplified and
fed to a loudspeaker.

In designing the a.f. tone generator to be described,
the author set out to devise a circuit which would
possess all the aforementioned merits of the multi-
vibrator and at the same time give a better audio
tone. In the circuit shown in Fig. 1—which, as a
transistor circuit, is thought to be original—the
writer believes these objectives have been largely
achieved. '
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N. NAUGHTON

It will be noticed that the circuit is actually
simpler than a multivibrator and basically it is a
sawtooth generator. Like all sawtooth generators it
depends upon the charge and discharge times of a

—9V
gcsk .
- GET14 <Rl
o- Tr2 <1k
Qutput
©
s See text
Rd
AAA
Yvy
47k
| R2
1.8k
GET 174 oV

1875 Tr1

Fig. 1, Circuit of tone generator.
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capacitor for its aclion. But as linearity of the saw-
tooth ramp is not important for the required purpose,
the provision of constant current is omitted in the
circuit shown.

In Fig. 1 the two iransistors perform the function
of switches and the circuit operates as follows:—
capacitor C charges via the charging resistor Rc and
the base-emitter junction of Trl. The charging
current flowing through the B-E junction turns on
Trl and the flow of collector current causes a
voltage drop across R1 which results in the potential
on the base of Tr2 dropping to a level low enough
to turn off Tr2. As the charge on C rises the charging
cuirent diminishes so that the potential on the base
of Trl decreases to a point where Trl turns off.
The base of Tr2 now goes strongly negative causing
Tr2 to turn on and C now discharges via Tr2 into
the discharge resistor Rd. While discharge current s
flowing in Rd it maintains a positive potential on the
base of Trl thus preventing further switching action
during the period of discharge. When C has dis-
charged, it again draws current through Trl once
again turning off Tr2. The cycle then repeats.

The foregoing is a simplified description of the
operation but many will find it interesting to measure
the balance of currents and potentials which exist in
the circuit under static conditions when C is removed.

The frequency of oscillation is not readily cal-
culated since it is influenced by several factors one
- of which will be determined by the type of coupling
employed to connect the output. However, for prac-
tical purposes values of C ranging between 2:F and
5000pF will cover the audio spectrum.

APPLICATIONS

A useful feature of the circuit is that it uses only
one capacitor. With the values given, the generator
should oscillate at any point within the a.f. range the
actual point being determined by the value of C
selected. Thus it becomes a simple matter to
construct a signal generator giving a number of spot
frequencies as desired; the only extra components
needed being a multi-pole switch and a few capaci-
tors. Many other audio applications will doubtless
occur to readers.

For those interested, an interesting feature of the
circuit is that because the charge and discharge
paths of C are independent, the circuit can readily
be made to produce right-handed or left-handed
sawtooth waveforms. Moreover, by choice of p.n.p.
or n.p.n. transistors, the polarity of either slope can
be created as desired at source, thereby eliminating
inverting stages. Although some value of Rd is
essential for circuit function, in practice this can be
less than 1000 thus allowing fast flyback times.
There is no reason why C can not be a very large
value electrolytic so that the circuit can easily be
adapted for timing application.

GENERAL

No constructional details are given since the
generator will mostly be incorporated in some larger
project. Experimenters can assemble the components
on a length of Veroboard or tagboard.

As stated at the outset, the circuit is primarily
intended as an a.f. generator and the values given
have been chosen to give a roughly pyramid wave-
form at the collector of Tr2. A strong output signal
is also available at the collector of Trl but this is a

steep sided pulse and the “softer” toned signal at
the Tr2 output can be readily appreciated. Coupling
of the output is perhaps best determined to suit the
individual case but too tight a coupling to the Tr2
output is best avoided. This is less important if
the Trl output is used.

With the component values given, the circuit
places no critical demands on the transistors’
characteristics. Seven widely differing types, in
various combinations, have been tried with success.
However, experimenters using low values of Rd—
especially with a high value of C—-should note that
Tr2 must then be a device capable of handling the
heavier discharge current. Trl and Tr2 must both be
either p.n.p.’s or n.p.n.’s, the —9V becoming +9V
if n.p.n.’s are used.

: APRIL ISSUE

TOUCH TUNING

The latest development in television receiver
% design is touch-sensitive tuning, using touch-
button units which provide a completely non-
mechanical means of chaninel changing, A very
high-impedance‘ electronic switching circuit
selects the required channe] when a finger is
placed across a pair of contacts to complete the
appropriate circuit. Several models featuring
touch tuning are now on the market and;this
month we are investigating the technique and
. the circuitry involved; The change from mech-
#~anical to all’elactronic channel selection should’,
improve the stability and reliability of TV tuning. 5
n B Tt
5 BAND Nli PREAMPLIFIER .~ :
Another ‘Bunney wideband -aerial  amplifier
intended far DX work. The two-transistor (BF272)*
«« design on-test lifted a weak signal from mere
. traces of line sync pulses to a solidly locked
noisy image. Part of Roger’s present programme
« of im%oving his DX receiving equipment.

#

¥

EXs

SERVICING

Plenty on the servicing front this month, John

A% Law in his new fault-finding series investigates
the line timebase used in most KB-STC models.
. Vivian Capel completes his guide to power
supply circuit servicing. Les Lawry-Johns starts
on the single-standard Bush-Murphy TV181S/
V2016 series. And Caleb Bradiey takes us

e furiher with ‘the BRC 2000 colour chassis.

&?% 3 Yo
%PLUS ALL THE REGULAR FEATURES -
. 26 i

' ONSALEMARCHI9
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POWER
AMPLIFIER

D.SILVESTER

HE audio amplifier to be described was designed

I to deliver in excess of 10W r.m.s. into an 8}
load, whilst being constructed in a 4l3in. x
3l2in. x 2in. diecast aluminium box. The size of the
box is, in fact, limited not by the size of the i.c. but
by the passive components, especially the output
capacitor which must be included in the circuit. The
use of the i.c. has added one inestimable advantage
in that the current through (and the power dissi-
pated by) the output stage under overload condi-
tions can be limited. It is thus possible for the out-
put to be short circuited without disastrous results.
The i.c., although capable of giving a 1 watt out-
put without any other transistors, has been primarily
designed for use as the driver stage of an amplifier

capable of delivering up to 35 watts into an 8 load.

A description of the working of the i.c. has not
been included as it is not necessary for the construc-
tor to completely understand the operation of the
device for it to be used successfully.

Two transistors in the i.c. are responsible for the
current and power limiting facility. It was calcu-
lated that under maximum current limiting and
with the normal current gain of a power transistor,
the output stage of the i.c. would be overloaded.
One way of curing this fault is to use a Darlington
transistor. This in fact was done, the Darlington
pair being contained in the TO3 metal case of the
power transistor. The current gain of the comple-
mentary Darlington pairs is in excess of 1000.

CALCULATIONS

The final circuit used for the prototype amplifier
is shown in Fig. 1 but since other constructors may
wish to use different power supply voltages and load
impedances from those used by the author, the
method of calculation of the current and power
limiting components is given. The basic circuit
should be adhered to as it is only the values of R6,
R8, R9 and R11 which need to be changed.

The following section shows the worked equations
used to give the value of the components in Fig. 1.

éR‘I
47k
<

R3
10k 1

MJ4000
8
R5 10k
Load
80
C4 10pF

-0 —

Fig. 1. Circuit diagram of the amplifier and pin connections for the output transistors.
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" Probably. if you're still using an

ordinary soldering i
Ordinary soldering irons can cau

damage 1o transistors and
integrated circuits — damage

which wastes time and costs

money. Now, with the unique
ANTEX X25 and CCN ltow leakage
soldering irons no harm can come
to the most delicate equipment,
even when soldered ‘Live’.
(You could be making quite a saving).

MODEL X25
220-240 Volis or 100-120 Volts.
The leakage current of the NEW
X25 is only a few microamps and
cannot harm the most delicate
equipment even when soldered
“live’. Tested at 1500v. A.C.
This 25 watt iron with it's
truly remarkable heat-capa-
city will easily “"out-solder”
any conventionally -made
40 and 60 watt soldering
irons, due to its unique /
construction.advantages.
Fitted long-life iron-
coated bit 1/8". 2
other bitsavail-
able 3/32"* and
3/16”. Totally =
enclosed element
ceramic and steel

also

elem

b

shaft. Bits do not X A\ available from 3/64" nickel plated bit 3/32"
“"freeze'’ and can Ol:zlcid £1':°I (»relc, retalelc), \ to 3/16". Voltages 240, Voltages 240 or 220.
easily be removed. o Ilt:\d T A CRE ot 220,110, 50 or 24. PRICE: £1.70
iron nickel and Chromium bit 1/8". PRICE: £1.70 (rec. retail) (rec. retail)

PRICE: £1.75 4
{rec. retail) Suitable for production
work and as a general

pur pose iron.

ANTEX LTD. FREEPOST
{no stamp required) PLYMOUTH
PL11BR Tel: 0752 67377.

220 volts or
240 volts. The
}/ 15 watt miniature

Test voltage 4000v. "
A.C. Totally enclosed

Fitted long-life iron-coated \

available 1/8°", 3/16",1/4”

ron.
se

CCN

mode! CCN
has negligible
leakage.

MODEL CN

\
ent in ceramic shaft.
it 3/32"". 4 other bits

and 3/64". \

PRICE: £1.95 (rec. retail) y
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Miniature 15 watt
soldering iron fitted
3/32" iron-coated
bit. Many other bits % iron fitted with

Contains 15 watt miniature

MODEL G
18 watt miniature iron, fitted
with long life iron<oated bit
3/32'*. Voitages 240,220
or 110, PRICE: £1.83
{rec. retail).

MODEL CN2

Miniature 15 watt soldeing

MODEL SK.2 KIT

MODEL MES.KIT iron fitted with 3/16" <
Battery-operated 12v. bit, 2 spare *
25 watt iron fitted MODEL b"_“; ggg ‘*(‘DL’%
with 15 lead and 2 SK.1KIT and 3/32° § IR YV
heavy clips for con- Contains 15 watt solder stanﬁ =
nection 1o car battery. miniature iron fitted with 3/16" 5y ”How to ‘
Packed in strong plas- bit, 2 spare bits 5/32" and Solder” S ) &
- tic wallet with booklet 3/32", heat sink, solder, stand book let. [ =z F
“"How to Solder” and “"How 1o Solder’’ booklet. PRICE: f;2.40 ..-"'" s
PRICE: £1.95 (rec. retail} PRICE: £2.75 (rec. retail) (rec. retail) L
m _————————_—————_—————_‘-
Please send the ANTEX | enclose cheque/P .0 ./Cash
colour catalogue. {Giro No. 2581000)
Please send the following: ... |
From radio or e'ectrical dealers, o oootoooootonins NAME ... I
car accessory shops or
in case of difficulty direct from-— T T T (RIPIHES Vidioaaaaockinoaseasaais I

.......... : T I
——————————
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SEMICONDUCTORS & COMPONENTS

GUARANTEED

WE SUPPLY NEARLY ALL THE COMPONENTS FOR PROJECTS ADYERTISED IN THIS MAGAZINE

Post & Packing I3p per order. Euro
(audio transistors oniy) I5p. extra

pe 25p. Commonwealth (Air) 65p (MIN.) Matching charge
per pair. Prices subject to stock availabilicy.

9N4931 270 AFIl6 025 BC307 010
TRANSISTORS 2N5172  0-08 AF117 020 BC307A 010
2G301 0156 2N2924 018 2N5174 028 AF18 050 BC307VI 0-10
20303 016, 2N2025 13 2N5175 038 AF121 022 BC308 009
2G303  O-25@2N2026 ,~ "t-2N5176 0-3%8 AF124 084 BC.08A 0-09
2G306  0-30 W\ Green { 010 DN5245 043 AF125 020 BC308B 0-08
2G309  0-30 % Yellowk&!r aN5190  0-93 AF126 019 BC309 010
203444 0-25 | Orange 0-10 2N5191 096 AF127 020 BC309A 0-10
2G345B  0-25 ©N3053 0-81 2N5192 124 AF139 038 BC309B 0-10
2G371 016 2N3054 -0-47 2N519S 101 AF170 025 BC31S  0-80
2G374 015 2N3054 - 048 2N5194 110 AF172 025 BC327 094
2G381  0-p2 2N3055 | 0-50' 2N5195 148 AF178 -55 BC3286 022
2G417 020 2N3300 . 0-B0 2N5245 043 AF179 -85 BC337 019
2N109 049 2N3391 020 2N56457 080 AF180 -50 BC338 019
2N174 140 2N3391A 0-28 2N5458 083 AF186 40 BCY30 038
2N176 075 2N3392 018 2N5469 033 AF200 -85 BCY31 040
2N274 075 2N3493 018 SN128 088 AF239 41 BCY32 060
2N336 076 2N3304 012 3NI3S 137 AF240 -7 BCYS2 078
aN551  0-95 2N3402 017 3N199  1.86 AF279 -54 BCY33 034
2N376 100 2N3403 019 SNI40 076 AF280 64 BCYS( 035
N384 098 2N3404 024 3N141 069 AFY42 074 BCYSZ8 0-40
2N3BBA 0-40 2N3406 027 8N142 ( .0-54 AF211 -66 BCY39 108
2N404  0-28 2N3414 010 SN14S  0-64 ALl02 -75 BCY40  0-50
2N404 020 2N3415 0lo SN152 079 AL10S 70 BCY42 015
2N456 075 2N3416 015 3N153 074 ABY26 030 BCY4Z 015
2N466A 075 2N3417 021 3N154 074 ASY27 088 BCY58 0-21
2N457A 0-80 2NS570 185 SN1S9 100 ABY28 0-28 BCYS® 0-28
2N491 885 2Ns571 1.12 8N187 130 A8Y29 030 BCYGS 066
2NG684 028 2NS572 487 8N200 207 ABYS0 020 BCY67 004
4NG91  0-84 2N38702 ,- 010§ SN201 106 ASYSs5 08§ BCY70
2N698  0-15 2N3708 ~G-de ABz31 085 BCY71 . 0
2N697 016 IN3T04| 010 §,5050  gyg AUMS 126 BCY72 \ 043
2N698 0.2, INST05 \ 010 Wygor)  gg7 BCIO7T 014 BCYS7 347
9N69 090 15300  ogs BCI08 018} BCYSS 240
2N708 010 L0570 o050 BCl0? 0143 BCYs® 080
2NT08AY 070 o013 ogg BCHS 013} BCZ10 085
2N708 090 118 ogg DCI4 o1z BCZll 050
aN709 000 (908 opp BCLIE 015 BDIG 075
2N711 SUT2NATIL 090 Lo ggs BCH6 015 BD1G 075
8T8 021 2Ns713 095 G4E2 09 BClIGA 018 BDI21 078
2N71BA 080 2N3713 108 oot 0l BCLI7 021 BDI23 088
3N720  0-50 3N3714 116 (oqp. o044 BC118 011 BDI124 067
2N721  0-65 2N3716  1:88 ga0ed  0'od BCLIS 027 BDIS0 057
2N914 015 2N3716 180 (o450 g4 ECI2L 023 BDI1S1 040
2N916 017 2N3773 g3 (300 O3 BC123 089 BDISZ 080
2N918 080 2N3774 833 (oio 0-50 DBC126 016 BD1SS 048
3N919 080 2N37I6 419 Lne  glgq BC13%6 020 BD136 049
2N929 ‘14 2N3776 95 (ol; 039 BC1s3 080 BD17 085
aNDL0 ‘14 2N3777 484 a0 opg BCIS4 011 BDI1SS 063
2N1000 083 2N3778 885 oi0) 030 BCIS 01l BDI 071
2N1001 024 2N¥779 815 400 ggg EC188 016 BDl4o 083
2N1131 020 2N3780 460 o) go0 BCIST 015 BDY10 1.9
3N1132  0-20 2N3781 367 (o0 gay BCISS 020 BDY1l 1460
2N1184 187 2N3783 387 (o8 (g BCLO 084 BDY17 150
2N1303 018 2N3789 178 ghdd, 063 BCI1 039 BDY1S 175
2N1308 016 2N3780 190 el o0l BCl2 024 BDYI9 147
2N1304  0-20 2N3791 206 goa0d s BCl43 021 BDY20 098
2N1805  0-20 2N3792 820 Loa0) gy BCl44 024 BDY3S 065
2N1306  0:22 2N3794 — 030) (do0a 48 BCI45 021 BDY60o 0-80
2N1307 0-28 2N3819 °‘”,,\4oeoa 53 BC147 011 BDY6l 085
2N1308  0-25 2N3820 ..0-A7X(00? 58 BCl48 010 BDY6z 0%
2N1309 025 3N3528 0-80 4o00d 'Jo BCld® 018 BF11s \-za
2N1483  0-00 2N382d 075 gouod 054 BC168 018 BF117 41
2N1507  0-24 2N3826 098 ,oon .35 BCl6¢ 018 BF119 -58
3N1613  0-80 2N8854 018 ,c)s 18 BC187 014 BFI21 -85
2N1631 085 2N3854A 018 4G1s 1g BC158 013 BF133 -87
2N1637  0-80 2N3856 016 G117 90 BCI6® 014 BF125 -25
2N1638 27 2N3856A 016 g .13 BCl60 087 BFi27 -27
3N1671  1-00 2N3886 018 4¢3 20 BCI67B 011 BF162 020
2N1701 110 2N3856A 018 4ciaq g0 BCI6SB 013 BF153  0-29
2N1703 215 2N3858 016 4ciag .9 BC168C 011 BF154 016
2N1711  0-17 2N3858A 0-16 AC141E “0-g0 DC169B 013 BF168 016
2N1898 0-84 2N3858 0-16 AC142K 25 BC169C 0-13 BFI159 027
2N2102  0-80 2N3859A 016 G151y 014 BCI70 011 BF160  o0-23
2N2147 070 2N3860 018 ,cispy ga7 BCI71 013 BF161 -85
2N2148  0-80 2N3BEE  0-70 4 y53 .99 BC172 -11  BF168 -20
2N2192  O- 026 G153k o8¢ BC182 -10 BF166 -85
2N2192A 0O 0-26 AC154 020 BC182L -10 BF167 -18
aN2198 040 2N3878 128 o178 o1y DC183 -09 BF173 19
2N2103A 0-48 2N3879 181 ACI76K o020 DCl8SL 0-09 BF177 i
2N2104 027 2N3900 020 ,Cig7k 0.2 BCI84 -11 BF178 26
2N2194A 0-30 2N3900A 0-81 ACI88K  0-26 BC184L -11 BF179
2N2165  0-37 2N3901 082 LGy 7 ogp DC186 -25  BF180
2N2196A 018 2N3903 080 ,cyia 015 BC187 -85 BF181
2N2218A 030 2N3g04 017 Lcpl8 oS BCoos -11 BF183
2N2219 037 2N3805 081 sGyop gpo DO20D 10 BF183
2N2219A 051 2N3906 028 ,coyg; -1g BC208 11 BF184
2N32220 020 2N4036 083 L(yss o3 BC207 10 BF185
aN2221 020 2N4037 042 ,Cyos g1y BC208 009 BF1od
aN2221A 088 2N4058 018 ,Gyag .gg BC209 010 BF195
2N2222 081 2N3059 090 LGyge 55 BC211 -30 BF196
3N2222A 041 2N4060 011 ,Gygp 17 BC312K 010 BF197
IN236R 011 3N40S1 O11 Aoys g1y BC212L 012 BFlss
2N2369  0-89 2N4062 011 ,coyeq gy BC214L 014 BFl99
3N2369A 0-17 2N4302 085 ,pygey o.9g DO236 -16  BF200
2N2646 041 2N4303 038 .l .50 EC237 -08 BF224J O
2N2647 120 2N4913 080 Apigo .55 DC298 009 BF226J 0
aN2711 012 2N4914 087 Lpjgo .50 DC239 -0 BF2»7 -
2N2713 012 2N4915 085 Ap14s 45 BC2s1 -20 Br23s -
2N3713 017 2N4916 011 ,piggy ggg DC202 -18  BF244 .
2N2714 017 2N4917 017 ,Disgy 1.9 DC203 -28  BF245 -
2M2904  0-18 2N4918  0-50 AD150 -63 BC267 -09 BF246 -
2N2004A 025 2N4919 063 4pje) gy DC208 -09 BF247 -
2N2905  0-28 2N4920 0480 ,pigy g7 DBC269 013 BFos4 014
3N2906A/ 023> 2N4921 080 pis1y pR BO201 020 proxs  gip
2N2806  0-18 '2N4922  0-55 -ag \BC262 18 h

AD162/ 0-60 ipcogs .23 BF267 041
2N20064~0.23 /2N4923 060 ADZ11° 1.50 BC300 0.4 BF2068 048
2N2907 018 ZN4036 990 ADZI2 175 Boogs  oe BFess o9

074 0.5 2N4927 100 LFige o

220 2N4928 180 AFigep o4o BC30Z 027 BF261 023
2N2013 075 2N4929 $28 sFi1s .9y BC303 054 BF264 145
ZN2023 018 2N4930 226 AF115 024 BC304 048 BF270 085

gggé gﬁ\ TTL. LOGIC I.C. NEW PRICES
BF273  0.85.4 I—;u 2‘6+ 1-:4 a:+ 1-24 254
BF374 - p  4p p 2p 2
BR4sT 3,3 8N7400-) 020 018 BN7428 080 041 BN7480 080 018
BF4s3 057 | BN7401 ' 0-20 1018 SN7430 020 018 BN7470 030 086
BF4se 057 | BN7402 | 020 )0-18 BN7432 048 048 BN7Z 080 085
BFS21 210 | BN7403 20 7018  BN7433 071 062 BN747S 040 0-34
BFS21A 230 | BN7404 020 018 BN7437 053 045 BN7474 040 0.84
BFS28 092 | SN7405 020 018 B8N7438 062 045 BNT4T5 045 035
BFB61 027 | SN7406 030 024 BN7439 052 0-45 B8N7476 044 039
BFB9S  0-28 | SN7407 056 048 8N7440 020 018 SN7480 075 0.70
BFW10 061 | 8N7408 020 018 BN7441AN 0-75 078 BN7481 185 1.07
BFWllr 061 | SN7409 020 018 BN7442 078 088 SN7452  0.87 0.6]
BFW15 035 | SN7410 020 018 8N7443 104 088 BN7483 1.00 0-82
BFX13 028 | BN7411 028 020 BN7444 1.04 088 SN7484 005 0-85
BFX29 025 | BN7412 | QA8,038 8N7445 185 170 SN7485 50 £30
BFX30 0.25 | BN7413 tg-am 27 BN7446 200 160 SN7486 046 0-40
BFXS7 0380 | BN7416 46 040 BN7447 130 120 8N7488 12-40 11.80
BFX4s 033 | BN7417 045 040 SN7448 104 092 BN74B 497 440
BFX6s 248 [ S8N7420 020 018 BN7449  Pricetobe SN7490 . 080 075
BFX68 030 | BN7421 022 020 ounced shortly BN7491 “°4-20 1.08
BFX84 024 | 8N7422 048 042 B8N7450 020 018 8N7492 076 0.70
BFX85 0-29 | BN7423 0-52 045 BN7451 020 018 8N7493 0-7% 0-70
BFX86 024 | 8N7425 048 042 BN7452 020 018 BN7494 084 0.80
BFX87 085 | BN7426 0-38 028 BN7453 0-20 018 BN7495 080 074
BFX88 020 | BN7427 048 042 BN7464 020 018 6N7496 1.00 0.90
BFX89 045
gg‘ﬁ‘l’ gj:g Al SUB-MIN ELECTROLYTIC
xial lead
BFY17 2 6p each
BFY18 83 Values: (uF|V); 8:64/64; 1/40; 1-6/25; 2-5/16; 2-2/63; 47/16; 4-7/25;
BFY19 025 | 8:4/8:4; 6:4/25; 10/16; 10/25; 10/64; 12-5/25; 16/40; 20/16; 20/64; 25/6.4.
BFY20 0-50 | 20/25; 32/10; 32/40; 40/18; 50/6-4; 50/25; 50/40; 64/10; 80/16: 80/25;
BFY2 8';8 100/6-4; 126/10; 126/186; 200/10.
BFY4l 043 SILICON RECTIFIERS
ggg;g 083 | prvy 50 100 200 400 600 800 1000 1300
BFYS1L [o1 1A 8p op 10p 11p 1%p 16p 20p —
VFY52 % :: 1Bp 17p slgn gﬁogn ggg alZn 80p 860
% — — ¢4 P D — —_
BEvss  oas | 10a 3p 3 40p 47 S6p e6p b
BFY64 o041 | 154 8p 45p 48p 56p @5p 7bp 87p
BFY15 o040 | 954 70p 80p 90p $100 £1-40 £170 8276 —
BFY78 .22 1amp and 3 amp are plastic encapsnlation.
BFY77 024
ggg;g -:3 DIODES & RECTIFIERS
BRY39 0.0 | INS4A 10p AAllD  7p BAX16 12ip  FST3/4 284p
BSX19 o013 | INo1¢  7p AA120  1Bp BAY18 174p  OAS 17p
B8X20 .14 | IN916 7p AAZ13  18p BAY31 7p 0OAlD 30p
BSX21 020 | IN40O7T 20p AAZIS 1gp BAY38 86p 0A9 10p
BEX26 034 | 1844 1 AAZ1T  10p BY100 1bp 0A47 8p
BBX27 o084 | ISL13 18 BA1OO 15p BY103 ggp 0A70 b
BSX28 ogs | 18120 1gp BA102  g5p BY122 47ip OA73 10p
BSX20 o047 | 18121 14p BAlI0  26p BY124 16p 0AT79 b
B8X S0 -8 | 18130 8p BAll4  16p BY126 15p 0A81 8p
BSX69 o078 | 18131  10p BAllS 7 BY127 17p 0A82  10p
8X60 054 | 18132 1% BAl4l  17p BY164 b7 0A%0 7 O
X61 0.4 | 18920 b BAl42 1Tp BYX10 22p 0A91 7
X768 o016 | 18922 8p BAl44 1gp BY7Z10 85p 0A95 7
X77 o020 | 18923 1g2p BAMS 17 BYZ11 3gp 0A200 7p
ABX78 025 | 189840 5p BA1S4  18p BYZ12 30p 0A203  10p
BEW70  0-28 BAX13 &p BYZ13  28p TIV307 50p
BSY24 020
Povas olf | OPTOELECTROMICS | ¢ \pE POTENTIOMETERS
B8Y27 015 | MINITRON 30I5F 7-8EGME 58 mm, TRACK
8Y28 015 | INDICATOR (16 PIN DIL) £2- BINGLE GANGED. LOG or LIN
BE138 01 May be driven by 8N7447 1k to 1M. 40p each.
BEY39 01 TWIN GANGE OI?OG LIN
N . or
BS8YS1 0 TIL 29 LIGHT EMITTING 11m>m)06D 60p each
BaYs2 o2 m%DES.‘M-de by TEXAB INST. e
DoYea 0251, (Red). 36p MULLARD C280 M/FOIL
BSYS4 030 — /
BEYSS 079 | B9sds PBOTORESISTOR 88p CAPACITORS
gggos g-u g-gé.s 0022, 0:033, 0047 3p each
78 -40 - , 0-10 .. . each
B8Y79 040 | VEROBOARD 0-15, 0-22, 0-33 s’ o:ch
»
BBY790 0-45 I 0-47 . o
BSYO5A 0-09 0-68 11y
BUI04 142 | 3§ x $%in 1uF 14p
BU106 225 | 2§ x 5in 1-5uF 21p
o s g-gs 3§ x 3tin 2.2uF 25p
N 62 | 3% x bin
GET111 045 | & x 17in (Plain)
GETHZ 020 | Vero Fins (Rag of 38) 20 m;&'?,:n::’::"g% ohme
1 g Vero Cutter 45p :
GRT116 050 | Pin insertion Tools (-1 and™15 only), 7p
GETIo 035 |  mateie) i 86p. 10 watt ot bay '2;";3?%"{3:1’)’
GETI20 0-25 10p ° i
GET535 020 “SCORPIOH
GET536 0-20 POTENTIOMETERS,
GETS38 020 CAP DISCHARGE g 2
GET873 012 f;}bo;m leas switcX, 16p
GET880 0-80 IGNITION 7 > with swite
GETS83 0-20 Wire d Pots (W), 88p
GETS887 0-20 SYSTEM 3:{@3«1( Stereo Pots, Log.
GET890 0-28 . .
GET8S95 095 (As published in
P.E. November PRES s
RETURN o= 01 Wat VERTICAL
|97|) 0-2 Watt{ 6p OR
OF 03 Wm&;, ORIZONTAL
P Complete kit
0sT mp SPECIAL OFFER
SERVICE £10-00 TOSHIBA THS013P
20 WATT AMP 2350
P. & P. 50p. TH9014P PRE-AMP  81-25

Tel. 01452 0161/2/3
Telex 21492

A. MARSHALL & SON

28 CRICKLEWOOD BROADWAY, LONDON, N.W.2

CALLERS WELCOME
HRS. 9-5.30 MON.-FRI
9-6.0 SAT.
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Board 2+9in.x 2:2in, O-lin matrix—_
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Fig. 3: Component
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Fig. 2: Drilling details for the box lid on which components are mounted

They are based on a supply voltage (Vcc) of 33V
and a loudspeaker impedance of 81 (R,). Before
beginning the calculations it must be remembered
that there are two limitations imposed by the active
devices used; the supply voltage must be in the
range 10 to 40V, and the maximum current through
the transistors Trl, Tr2 must not exceed 4A. We can
calculate:

Copper strips—

layout on top of veroboard, the copper strips running horizontally underneath.

Tius view of the completed amplifier emphasises the restrictions on
the physical size of the output capacitor C6.

Peak current in transistors is:

Vee
ZRL

= 22A (1)

If this value is above 4A we must use either
a lower supply voltage or higher load impedance.
"I'o provide current limiting of this value and assum-
ing no voltage drop across R7, R10 we calculate the
vialues of R6 and R11 as:

= 0-296 Q

WWW.americanadiaohistary cam.
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The nearest preferred value of resistor, which
must be lower in value than the calculated value, is
0-270. The basis of the working of the power limit-
ing facility is difficult to explain in such a short
article but works on the principle that both a high
voltage across or a high current through a transis-
tor and its network of resistors (Trl, R6, R7 and
R8) will tend to turn off the transistor. The resistor
network acts to sense the power dissipation in the
transistor and to limit this dissipation. The value of
R7 and R10 is 56. In all cases the value of R8 and
R9 is: : g

\Y
R8 = R9 = 5 = 5.8kQ
6mA 8k

The next highest preferred value, 6-2k{), is rather
difficult to obtain and the value has been increased to
6:-8kQ. The voltage gain of the circuit is 100 and
although this may be altered by changing the value
of R4, the effect of such a change on the stability
of the amplifier is difficult to predict. Under d.c.
conditions the capacitor C3 represents an open cir-
cuit and the d.c. gain becomes zero, the voltage at
the emitters of the two transistors, determined by
the ratio of the values of R1 and R2, being at half
the supply voltage.

* components list

Resistors T > 4
R14-7k2  R510k(2 | RO 6-8k02 . -
R24-TkQ  R60-272 +.-02 - R10 560 -
R3 10k ~ R7 5602 - R11.0-27Q + -02

R4 100Q R8 6 -8k . VR1 5kQ log
. All W 5% extept R6 and R11  ~

Capacitors - coe N

C1 1-6uF 40V C4 10pF _

C2 6-4uF 25V C5 2000pF Loan

C3 50uF 35V C6 S500uF 50V

Note: C6 should not be over 2}” long and 1% dia.
Semiconductars !

Tr1 MJ4000 Tr2 Md4010

(both with mica washers and bushes)
1C1 NE540L

Available from SCS Components, POB 26,
Wembley, Middlesex

Miscellaneous ]
Diecast box, 44" x 34" x 2”. Veroboard 2-9” x 2-2%,
0-1” matrix. Input socket, Output jack socket.

The component board is a 2-9in. x 2-2in. piece of
0-1 matrix veroboard, with the copper strips run-
ning along the 2-9in. length of the board, Fig. 3.
After cutting the strips below the i.c,, drilling the
mounting holes and cleaning up the rough edges,
a few moments should be spent with a meter check-
ing that no lines are shorted together and that the
strips below the i.c. are completely severed.

There should be no difficulty in constructing the
board, but it is advisable to use different coloured
wires for the flexible connections as this assists in
the final wiring. The capacitor C6 is held in place
by its wire leads, the positive end of the component
being connected to the emitter of Trl. The circuit
board is held above the transistors on four 4BA
screws with either two sets of nuts and washers or
lin. long spacers. The nut heads are stuck on the
box lid with epoxy resin adhesive.

The final stage of wiring consists of connecting
all the leads from the board to their respective
terminations, wiring a negative supply earth lead
to the earth end of the output socket, the negative
supply socket, and the solder tag on the input
socket. Lastly a wire is taken from the centre of
the input socket to one side of VRI, the remaining
potentiometer connection being taken to earth (the
slider goes to the input on the board).

A power supply capable of delivering the maxi-
mum requirements of the amplifier must be used.
In the author’s case a supply of 35V at 2-5A. Under
these conditions the amplifier was able to deliver

nearly 15W r.m.s. into an 89 load. [ ]

CONSTRUCTION

The complete circuit is 'constructed in a diecast
aluminium box using the lid‘to hold all the com.
ponents and the rest of the box as the cover. Fig. 2
shows the lid marked out for drilling, after which
the power transistors are mounted (the NPN tran-
sistor Trl, MJ4000 on the left as seen in .Pig. 2)
using mica washers with bushes. It is best at this
stage to check whether the collectors of the transis-
tors have been accidentally shorted to the box lid.
The remainder of components should be fixed to the
box lid, a tag washer under the input socket nut
providing the main connection to the lid.
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ISSUES WANTED

...an issue of July 1972 P.W, for Texas Amp. Gen:—A. Palfreyman G3UHD, 39
Gledhow Park Avenue, Chapel Alleton, Leads, LST 452,

...1871 issues of Practical Wireless, January, May & July issues.—Mr. Ong Choo
Sian, Flat 12B, Jalan Berhala, Off Jalan Brickfieids, Kuala Lumpur,

...Practical Wireless No.'5 Vol. 47—1971—E, Blackham, 89 Myatt Avenue, Parkfields,
Wolverhampton, Staffs, WV22DN.

...May, June, July, September Practical Wireless for the year 1971, Aiso Jan. T1
P.E.—J. Nolan, 274 Packington Square, islington, London, N1. 7VH.

-..April 1970, Practical Wireless. To buy or borrow. All postage etc. pald.—A.
Lythaby, 25 Greenhill Road, Otford, Sevenoaks, Kent.

...P.W.issues March 1972 to October 1972, will consider any offer.—Mr. J. Holland,
10 Coburg Road, Ramsey, Isle of Man,

...April, Juna, July 1967 and Feb. 1968 Practical Television—B. C. Mezk, 39 Horse-
brook Lane, Brewood, Stafford.

...(in good condition) August 1971 and April and March 1972 Issues P.W. Full price
nluls postage paid.—D. Mooney, 85 Aughincork Road, Glenanne, Co. Armagh, N.
Ireland.

-..P.W. Oct. 1971 Wall chart circuit building bricks. December 1971 Issue of PW
and Oct 1972 Aerial Data Wall Chart of P.W.—Loong Kok Choong, 1477, Main St.
Jinjang North K, Lumpur, West Malaysia.

...P.T. Nov. 1971 to Feb 72.—K. Dodman, 2 Beaumont Road, Carlton Colville, Lowes-
toft, Suffolk.

-.P.W. December 71, January & February 72 on loan. Will be returned.—S. G.
Christian, Mulginagar Colony, Block ii/B. Nizampura, Baroda, Gujarat State, India.

...P.W. containing the article on the Double Conversion Communlcations receiver.
R. Thorneycroft, 12 Orchard Mead, Hatfield, Herts.

...Television for March, April, May and ¢"1n2 1972.—R. T. McCoy 34, Karana Avenue
Grovedale, Victoria 3221, Australia.

...March 1972 “*Television' with the servicing of the Bush TV103/TV105.—M, V.
Gardner, 180 Clonkeen Crescent, Dun Lasghalr, C. Dublin, Ireiand.

...issues of P.W, about ten yzars ago that covered an article on an oscilloscope. |
have been given a scope but do not know the function of the controls.—P. Leyser,
17 Lapal Lane North, Lapal, Halesowen, Worcs.

.-.all back issues of P.W.—F. Murphy, 10 Upton Court. Upton, L48 L6LS. Wirral,
Cheshire.

...issues of P.W. that contained details of capacitive discharge systems:—J.
Smith, 9 Amherst Avenue, Handsworth Wood, Birmingham. B20 2LH.

...P.W. Jan. 1972. April 1972, E.E. Nov. 1971. Feb. 1972, March 1972. Will pay face
value plus postage and packing. All replies answered, Redwood, 45A Lulworth
Avenue, Poole, Dorset, BH15 4DH,

...P.W. February and April 1972.—Ramesh Udyawar, C/O Pos* Box 610, Bombay 1.
India.

...P.W. February 1972 issue containing details of the ' Transistor Scope'.—Mr, A.
Chaplin, 26 Wakering Avenue, Shoeburyness, Nr. Southend-on-Sea, Essex.

...P.W. January 1872—T, Fresson, Fernilee, Churt, Farnham, Surrey.

...May 1972 edition of Television or a photostat of the second part of the colour
television project.—C. A. Wilson, 23 Friars Oak Road, Hassocks, Sussex.

...P. W. February, March, June and July 1968.—D. Appl:ord, 34, Dennistead
Crescent, Headingly, Leeds.

...wanted P.W. November 71 to March 72, Mr. C. $. Hodgson, 18 Kensington Avenue,
Normanly, Teesside,

-..January 1972, PW. or circuit and data for B,F.0.—E. Caines, 13 Batss Close,
Pannyweil Road, Bristol 5.

...November and December 1971 of P.W.—G. J. Dummett, 67D Shooters HIll Road,
Blackheath, London, S.E.3.

...The issues of F.'"VW for September and October 1971.—J, Baticki, 3 Mlllfields,
Wrlittle, Essex.
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THE FREE %_
HEATHKIT CATALOGUE

.....perhaps the most valuable
stereo Hifi/Electronics kit publication available today

NEW MULTI-SPEAKER KIT
Features Four KEF Hi-fi Drive Units. Offers
monitor quality at lowest cost.

NEW AM/FM STEREO
RECEIVER KIT

Solid State FM IF Circuitry, two IC's, two
ceramic filters. "Black magic'' lighting.

NEW PORTABLE ENGINE
ANALYSER KIT .

Versatile automotive testing and trouble-
shooting

LOW-PRICED TESTERS AND
INSTRUMENTS

for the hobbyist and technician.

PLUS

all the models you have read about 1n
international publications.

NEW 1214 SERIES STEREO HI-FI

Ideal for use for quadraphonic sound.

the HOW AND WHY OF

KIT BUILDING
Electronics 1s fun the HEATHKIT way

BUILD YOURSELF A PAIR
OF SPEAKERS

\n an evening - enjoy Stereo sound.

GET THE BEST IN HI-FI

Enjoy worthwhile kit savings.

SOMETHING FOR ALL
THE FAMILY

even a battery charger for dad.

LOW COST STEREO RECORD
PLAYER

amazing sound value

™ \/ A S ittty

it'sFree . 1t's the latest Hi-Fi/Electronics . r
catalogue from Heath the world-famous NN L 1 Please send me a FREE Heathkit catalogue
electronic kit manufacturers. . .andit's yours Ask H
on request This latest catalogue wi appeal ~
to all the famuly. Stereo Hi-F1, Transistor < aboutour N
|
i
|

portables. Metal detectors, Electroni 14 <
calculators etc. etc. You name it Heath can No Depos1t N
supply All models offer unbealable Terms
specifications for price
Excellent continuous credit g sit i
terms available this even includes i
instruments )
You cannot afford to nuss reading thuis fine 0 —_ -
|
1
[

tg:)\;b;locingglsor‘g\{rcrgp_);elnga%ﬁthe Cerpe J ! HEATH l Heath (Gloucester) Limited,Dept. PW 4/73

Gloucester GL2 6EE. Telephone 0452 29451
- Sch'lgnb,e,rger ouce! r elephone |
: -

Heath (Gloucester) Limited ucester GL2 6EE L. o o e o o i e e e o
1095

wwWwW americanradiohistorv com


www.americanradiohistory.com

Fully guaranteed  5i5Us 35 %s.” TRANSISTORS, ZENER DIODES etc. ALL valves

ivi 045 20p 0C71  192p IN823A £1-30 3N154  95p BCl08  10p,GETii5 45p
Inleldua"y packed 0Al0 239 0C72 gop IN4785 50p 3N169 $£1-45(BCII3 10p|GETI16 50p guaranteed
OA7Y  10p|0OCT 1ZMT5 SFR5 C GEX66 £1-50

VA L v E S 0:71 103 8072 223 1ZM¥10 gg: 1;I<‘RGO ;g: gclyl'lgz %g,? NK}'(rz-zznzgp GJor i 25p L. £4:25)6065 85p
N 0A73 7p{0C76 25p [1ZT5 87p|40954 £1-25(BFI15  25p| NKTa04 50p [6J6 20p 19 £1-50/6080  £1-50
l?l"Jll £1-75‘1‘:(3l“14 45p 0A2 35p OAT4 7p|0C81 20p|1ZTI10 83p [40595 £1-25| BF173 20p| RAB310AF 6J7¢; 35pj19H4  25-00(6145 21-75
Sy ;‘gl‘!‘lz‘«”;—’;’“ S2p 02 o SPlOATY DI (OCBID  20p(2G385  5ipl40636 1.8 Biyo) 20p 33p (6J7M - 40p|20P4 £1.00|8020  £2:25
S o) A2pjpabicx L 10p|OCBIDM 20p|2G403  51p 40668 2125/ BFY52 90p|SD9IS  26p [SKEGT 56p 5L6GT 40pi9001  20p
e 70“ el "P 0A81 8p|OC82 25p 2N918 ~ 37p 40669 £1.40| BS 45p/8DY28  31p 2%30 ggv ggglﬁ 70p 908- 25p
Do 200 | Pooss 400] 044 7p|OC82DM 30p|2N1304 22p AC126  25p|Ba2 47p(8Do38  82p sh: e B 0(11. 80p ggoii 5gn
DL9s 4sp TRy 5op| QA2U0  79/0CHS T 25p 1306 85 aciay gsp|BSY29  25p|8DSI.  8p okss 200(a0ns.  aob|send hd
e O Glo0a® MRSV BeaGer mlbuiw s e lecs dwber sl 15
x 2 P p| OC 2N2 C17 P e .
By die FOISD’ gin| oAstl, amlocu sopavaitt tsb| AT, fiplovae  8littice T elien 38 S0k ™
DYR? 82 25p| POFBY  33pf OAZ200 95D ] 2;';',3 e Te e p g',{g{/.‘.g §§: RTINS +d (O L P 50p | VCRo7
S30n c 2 P 00| AD149 2 2 LA e g ‘
Dyso: 48p Er R S0locis  50p|OCITE  25p|2N1053  S0p|Ables 355|CRS1/30 40p|ZR22  4gp 8517  37p 30FLLs oo <450
ES8CC/01 iEKse 300 PCF200 73" 0oC22 50p|OC171  80p(2N3054 50p|ADIs2  85p(CRS1/35 43p 80p{venrs1n
BLOOIEkes  oan|poRao) 90| 0025 40p/0CIT:  375|oN3055 84y|aFis  Lob|ORBL/s0 doy s0p £5 60
E180CC 42p' p1E 301’ POFi01 453 0C26  25p/0C200  40p 2N3730 50p(AFI27  20p|CRS3/05 30p 3‘7’1’ VERBITC
E1BICC  80p i) Dt 0028 80p|0C201  75p|2N3731 22-75|AK139  30p|CRS3/20 38p| ZENER g 7 27-50
: i 35w PCRROY 500f iy gopl o 95p|2N4172 50p| AFITS  48p URS3/30 43p| DIODES [63Q7  $9p[30PLI  75p
EI820C (K 85p PCrR0G  8op| 92 30p| 32305 bonlamiee i CRS25/055 | Al preferved [39Q7¢°T 35p|30PLiz gzp 88D  £9-00
120 Eriss  30p Peidos 70p] 0C38 80p(3F100  625|ASY26 95 550/ (age . [SV8G  178[30PL)3  g0p| 6] 1
20p ENI8L ~ 35p) PCITR08  85p L od o 2 P o Oltage SVEGT  40p|35L8GT So0p 58l £8:00
30p KFL200 75p: PClI200 70p) OC3 19p/3FRS  8%p|ASY28  25p|CRB3/40 50p(1W 017 15x4 30p|35W4 35
52pi0133  50p|PCLAI 47 jazerm} 7p|3N128  87p/ASY67 48p(CS2A  65p|1W 0-37 1020 303 I5Z4GT 450
18p'KL4l  53p/PoLee  gsp| OUS5  12p/IN677  12p|3N139 £1.75|BAWID 28p(CV102  25p|15W .95 SX5GT 87915003 500 | Photo Tubes
50p LA+  24plrcLss  gopl OC70  12pl1N702-79538p3N140  97p|BC107 10p!|GET103 23p|7W 040 | o2 so: SO ao'; CMG23
50p L8S  42p|PCLRY  42p [GQVO3- T |UAR42 555 UYBS  40p 354 85p 6AKS8 ~ 32p 6BG6G  55p| 6-30L2  80p!50KH5  60p 9031A :2438
3lp|ELss  40p PCL85  42p £1-25,1,BC41  48p | VR105/30 35p |3V 4 45p | 6ALS5 15p|6BJ6 45p | 624 36p|75 40D 5007
401)“‘:[.99 35p|PCLRG — 43p [QQV06-40A | ('BF80  dop VR150/3035p |5Bu54M £2-20 |6ALSW  40p|6BQ7A 40p | 7B7 45p 76 40p £17:50
40p ELSS  35p PFL200 8lp £540 UBFS9  35p|2801U £3.00|5B/2551 6AM6  30pi68BRT 7 78 40p
30p!EL500  85p| PL36 36p | RIT 48p | UCC85  40p|Z803A £1-25 £2-00 |6ANS 50p|6BWS6 p |80 50p .
30p} BM3L 25p| PLAL 48p 11y 87p | UCF80  55p(Z900T  95p|5R4GY  75p RAQS 85p/6BW7 723A/B £7-00|Special Valves
28pl EM20 40p PLS: 40p |STV280/40 " (UCH42  70p|IL4 15p{5U4G  35p 6AQ5W 50p|6C4 p 803 £3-25 (V2339
30p| EM®4  35p|PL83  agp £3-40| GCH81 33p|IR3 40p (5V4G 45p 6AS6 87p|6Ce 805 £12-00] 220-00
30p| EMRT  70p PLA{  35p [STV240/R0 | UCL&2  35p|184 40p|5Y4G  40p 6AS7G  80p|6CHG 807 50p JPY/7D>
40p| Y51 40p| PL50O  73p £9-00 | UCL83  60p|185 30p|5Y3GT 35p 6ATS 30p|6CL6 81 £4-00 £37:50
45;)]::‘:;“" 40p b L~30:1 75p |PT21 g3-00| UK4L 50p(IT4 22p(5Z3 55p|6AU6  25p|6D6 8324 £3-00| K301  £5-00
2 37 : l 40p!PLnO-# £1:25 72p| UF80 36p[1X2A 40p | 574 75p [6AX4GT 80p[6EAS 4BA 18664 80p | K305 £12.00
)-:CC]HQ 52p | BYx 40p PXV{ 22-50 72p| UFse 40p(1X2B 50pi5Z4GT  40p |[6AX5UT 70p|6F23 ?5p | 12BE6  40p 9314 £4-00 |[K308 £16-00
ECk 35p lZ4l - 50p PY33  80p [ 1505 50p UL4l  63p|2K95  £7.50/ 6AB7  30p |6B7 40pl6¥33  £1.50 12RH7  27p954 40p [K337 £16-00
RORee  3bp, BZR0 - 25p|PYHO0 35D (791  70p|UL8sY  60p|3Ad 35p|6AC7  30p GBK7  60p[6H6M  20p| 1uCk 82p |955 25p KRNZA
ECFX3  75p| K281 270, Y8 27p | 135gy 80p| VU5 55p|3D6 18p[6AHG  50p 61BA6  25p|5J4WA  75p| 12E1  £2-70 956 20p  £350
EGEN0] 629‘:;;{;3 580 PYR2  35pluancso 35p/ U4l 43p13Q4 45p'6AK5  30p 6BE6  30pl6Js5 40p| I2K5  §5p (957 30p WL4174
Forbos 6gp (iZhs  T0DIEY BRI VANY OTUERS 15 STOCK tnctude Cuthode Ray Tubes and Special Votors, 11 40p 1991 40

3 i
2 OH 4 IRTHs N - 4 STa N
BOH45 900, KTun - £2.05 1yus 370 1-£2 17p, £2-83 22p. Over £3 post free. C.0.D. 25p extra. 45p 2051 115_‘;’3'3‘”9'” r

DS :.le-;gj byxoo 400 [T &1 Upto £1 12p, 35p 5933 | £37.50
ECHS3 Op' N7 ‘75 PY®0L P 35p 6057 50p {5022 £18-00
TEXAS INTEGRATED CIRCUIT SN 76131N Stereo ;

TR1143 TRANSMITTER RECEIVER 1001126 mcs.  pre-amp £0-65, VACUUM CONDENSERS. 12 o, Dl al|lleAv s000

Price £12-00 Carriage £1:50. 55pF each 20,000v. £1-50. P. & P, 20p. 4, 5 and 8 bank P 011

;l.F.dTRAE'SSCOEOI(\:IER ;I'Q}R£21G o 25 w:y usniselectors. 24’V, ngﬂugraﬂlfid ?all‘eglt_,atf:;; C ] E] . [_td

rand new a arrial 0. . £4-50; £6-87 respectively. D T -

SCR 522 RECEIVERS —no valves. £2-50 carriage 50p. FORMERS made by COLLINS. Freq. resp. 200-5000 17?G%E;?ILM$K R%itgoL%LCD%)N o

RS METERS 0-8amp. 24" (U.S.A.) £2-25 Carriage 15p. CPS; Pri. 6000zCT 3000 TV Sec. 60000z 3000 TV Audio RETAIL, 743 4846 S TRADE: 743 0899
E S Full List of our very large power 20W. £1-25. Post and packing 25p. P A 2

METER AP o TS O (e Open 9-12.30, 1.30-5.30 p.m. Thursday 9-1 p.m.

66 ELMS ROAD, ALDERSHOT, Hants. (Closed Wednesday)

11 [ ] Y VHF/FPM TUNER for 88-102 MHz. Self-powered for
“' 200-250v, a.c. Valves ECC85, EF89, EF80, ECC82,

TV'S 19°'NOW,| || GLADSTONE RADIO

B 2 diodes, metal rect. Chassis 8”7 x 87 x 547,
e A R G AR AT EE Price £6 (40p post). £6 post paid after April Lst.

o T H L -
405/625: 1 9 £25-95 S :;;Iﬁ }lzsi":.MAINING ITEMS ADD 10% V.A.T. AFTER
FREE 23 £35.95 K1t and wiring 1nstra, for 12V windscreen wiper delay control; metal box 33" x
CA TALOGUE CA;!SR g 34" x 13" with fixing strap, relay and all compts. £1-50 (post 20p).
£1

MAINS TRANSFORMERS. 240-250v. input Deduct 10% from total bill for more
COLOUR TV 19" £145§

than one transformer.
OR 25" £185%

Charger 12v. at 134, 80p (20p)
LIMITED SUPPLY, REGRET PERSONAL CALLERS ONLY

250v. at 50 m.a., & 6:3v at 1}A, 80p (20p)
90v. at 100m.a., & 220v. at 50m.a. 85p (20p)
A SELECTION OF RECENT YEARS MODELS
U.K. MANUFACTURE

37v. 2A, 24-0-24v. 150m.a. £2-50 (50p)
250-0-260v. 150m.a. 20v. §A. 15v. 1A. 6-3v. 5A. 22 (60p)
TV TUBES REBUILT
GUARANTEED 2 YEARS

276-0-275v. 60m.a. 6:3v. 2}A & 6-3v. }A, 75p (25p)
110v. input; 200-0-200v. 50m.a. 6-3v. 1}A, 80p (25p)
220v. 50m.a. 6v. 1A. 45p (25p)

AEFRANEEY

STEREOQ AMPLIFIER 2 x 3W. Printed circuit. Valves
LY EZ80 & 2 ECLS2. Liquidated stock of well-known
o manufacturer. Front panel 12” x 2”. Chassis 9” x 3.
Controls on-oft, balance, ganged vols.,, ganged tones;
177 and 19" £5-95; 21" and 23" £6-4% for 200-250v. a.c. Qutput transformers for 3-ohm speakers.
With knobs, Also availabie for 110v. a.c. Only 26 (p. & p. 50p)

Exchange Bowls carr. 55p 110v. type £5 plus post,

S

TRANSISTOR RADIO PARTS
Gang capacitors. Min. 180pf+ 180pt 20p (8p); 150 +110pf 30p (10p) 250+ 250pt

COMPONENTS MUST BE CI-EARED dust cover 30p (8p); 250+ 250p dust cover, slow motion 20p (5p); triple 335pt
T . Radio C 15 — . S Cond direct drive with slow motion 80p (10p).

rantistor (Radio Cases: 15p yansistor Gang Condensers: Driver transformers. 2:5 to 141 20p (8p): 5-7 to 1+1 20p (8p): Output trans.
each. Size 94" x 64 xulg . Pose 22p. 20p. Miniature AM. Post free. 2x OC81 to 3-ohm 25p (5p); 2x OCB2 to S-ohm 20p (5p); Edgewise pots (a.p.) §” dia
pps s e 2 U Ben] Posnan G:;‘ﬁffﬂg;;*;':: 1%- 28K or 5K 15p (5p): 25K 1” dia 28p (5p); pots with 5/64” dia spindle 2-5K 1" long

ew. Po b or nly . Po b. .o 1 n ith 8. pol
Record Player Cabinets. €750 | Press Button VHF Tameys 750, :'Pvlitgll:e 15p (5p) with knob; 2-5K 1}” epln. 15p (5p) with knob; all pots with s. pole
Desi fi h d - kes PCF806, PCC89. .
ch":’lz::_d SI°1'; (I 7°. T°|;f"‘a;§?_ s;:r:dz;:.w, takes PCF806, PCCB9 Osc. coil & 3 i.1. trans. replacement for P50 1AC range set of 4 for 80p, post pd-
p.p. 55p. Valve ELL80 SOp
Radio: £3.95 8 transistor LW/ SPECIAL OFFER $ 1b (min. 100) high stab resistors 1W to 1W up to 2-5M 50p (10p post): } Ib mixed
MW._ Free case, battery. Post 15p. Pots.: 25p each. Post Sp. D/SW tag strips 2 to 12 way approx. 76 for £1 (10p post); spring back telephone cable,
Precision Tape Motors: £1 95, 500/500 K. D/SW 500/100 K(2. 10" coil ext. to 61t, 4-core 15p (10p post) or 7 tor £1 post pd.; AUDIO CONNECTORS,
200/250V. Famous German manu- ‘ D/SW 1 meg.7100. KQ. S/5W PLUGS 2-pin speaker 10p; 3-pin DIN 14p: 5-pin 17p; phono 5p; }” jack 12}p; 2-5mm
facturer. Post 20p. 500/500 K Q. S/SW 500/l meg. & 3-5mm Bp; METAL phono 12p; 1” 124p; 2-6mm 10p: 3-5mm 12p; SOCKETS 2-pin

speaker 10p; 3 & 5 pin DIN 9p: phono single Bp; doubie 7ip: treble 10p; 4-way 12}p:
DUKE & CO. (l_o NDO N) LTD. 4 Jack open 16p; moulded 20p: stereo open 20p; mouided 25p; LINE SOCKETS
speaker, 3-pin & 5-pln DIN 17}p: phono metal 12p; co-ax. T.V. plug 8p; car radio

621/3 ROMFORD ROAD, MANOR PARK, E.12. Phone 01.478 6001-2-3 plug 6p; either socket 8p, Post 10p any order.
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OTLIN

some time now, weather
satellltes have been happily
orbitting the earth some 800 miles
up. These animals transmit a picture
of the earth and a suitably equipped
station below can receive these
pictures. They show cloud distribu-
tion which is useful in helping to
guess whether it will rain or not on
the following washday.

3D RAIN?

Now comes news about a satellite
built by the RCA. It is equipped with
special sensors and boasts the
distinction of being the very first
operational satellite to provide a
three-dimensional picture of the
earth's weather. It is equipped with
some very impressive sounding
equipment; a scanning radiometer,
a very high resolution radiometer
and a vertical temperature profile
radiometer.

The very high resolution radiometer
(v.h.r.r.) has two channels and offers
images from both the visible and
infra-red regions. It can sense the
thermal energy given off by objects
below, down to half a mile in area.

Resolution is far better than the
pictures provided by television
cameras or the radiometers used in
earlier satellites. The solar cells in
the satellite, NOAA -2, generate
some 500 watts and over 10,000
individual cells are used to achieve
this power. Who knows—television
announcers of the future may be
forecasting that three dimensional
rain is on the way.

LIQUID CRYSTALS:

It now seems a certainty that
liquid crystal displays will have a big
impact on the electronics market.
| reported these as being already
built into a multi-digit display being
marketed at the Electronica exhibition
in Germany late last year. Now, the
U.S. giant, North American Rockwell
is reported to be mass-producing
liquid crystal devices.

The liquid crystal phenomenon
was first discovered way back, as
long ago as 1888. The basic principle
is that certain liquids become opaque
when they are subjected to an
electric field. With no field present,
they are transparent. The North
American Rockwell displays consist

u{ of two small plates of glass. Although

T

these are bonded together, they are
separated by a tiny gap—about a
thcusandth of an inch. This tiny gap
is <illed with the special liquid which
is affected by an electric field. The
cell is thus completely transparent.

However, when a small electric
fied is applied (this takes about
95V to achieve the desired effect)
the cell becomes opaque. Without
a -eld, the molecules in the liquid
are uniformly and regularly oriented.
The application of the electric field
cases this molecular structure to
be-ome disoriented and the mole-
cu es thus scatter the light giving an
opaque effect.

The voids or spaces into which
the liquid is put can be formed into
figures or letters for the purposes of
forming a display. Conductors to
the liquid are formed from tin oxide
which is a transparent conductor.
The liquid crystal display draws
almost no power—about 10mW or
one hundredth of a watt, Perhaps we
will have windows some day which
will be clear until we press a button?

OZONE SPEEDS UP
RESIST REMOVAL

Integrated circuits (i.c.'s) are
de icate little beasts especially
during their manufacture. Part of
this process is a photographic one.
Trere is a particular stage in the
printing of each mask where un-
wented photo-resist has to be
removed. Considering the size of
elements on individual i.c.s this
removal is a delicate business. The
General Electric Company in the
U.3.A. have come up with a new
method of removing unwanted photo-
resist. It consists of exposing the
resist to ultra-violet rays in the
prasence of air. It takes about 40
minutes for a typical film of resist
to be removed. The depolymerisation
of the resist happens at a rate of
about a thousand angstroms per
minute. By injecting 2% ozone gas
info the chamber with the specimen
the process is speeded up some
ten times.

Zarlier, | talked of liquid crystals
and many have leapt in claiming that
the solid state flat tube television
screen is here. One British manu-
facturer, however, is obviously
unimpressed. Mullard has opened a

ON RECENT DEVELOPMENTS

new factory in County Durham. The
sole purpose is to manufacture
shadow mask colour television tubes.

Although only officially opened
in December last year, pilot pro-
duction was already said to be
running at the rate of 100,000 tubes
delivered from this plant. By the end
of this year, production is estimated
to be in the region of 500,000 tubes
and by the end of this present decade,
production will be running at some
900,000 tubes/annum. All this adds
up to a lot of colour television
receivers—have you got yours yet?

LASERS ARE BACK

Lasers are back in the news again,
this time in America where the
Optical Physics Division of the
National Bureau of Standards is
applying one to monitor pollution.
A major contributor to atmospheric
pollution is nitrous oxide. It is found
lurking in such jolly jollop as flue
gases and in the exhaust fumes
from motor vehicles.

The laser beam is directed through
a magnet whose coils are driven by
an audio amplifier and is detected by
an infra-red device. The amplifier
generates a modulating magnetic
field which has the effect of sweeping
the absorption line through the laser
line. The detector produces a signal
which has a direct relationship to
the amount of nitrous oxide in the
sample being investigated.

Concentrations of nitrous oxide
as low as 20 parts per million (p.p.m.)
can be detected but workers believe
that concentrations right down to
0-1 p.p.m. will be detectable as the
method is improved.

FLYING SPOT

Useful things oscilloscopes. Have
you ever wondered just how fast
that tiny spot of light travels across
the cathode ray tube ? Before you start
to make calculations, think of the
latest fast writing oscilloscope, the
HP 184A. The writing speed for this
unit is so fast that the spot travels
400cm in one millionth of a second.

4
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VER since the day when Marconi equipped the
E yacht Elettra with radio to act as a mobile

test-bed, electronics and boats have been
closely associated. The first really extensive use of
radio was at sea, and after the Titanic disaster all
ships were required to keep radio watch continuously
for distress signals. The requirement for ships to be
fitted with radio and staffed with trained operators
did not, however, extend to small boats at that time,
and it is only fairly recently that radio and elec.
tronic aids for pleasure craft have become more of
a pecessity for serious boating.

MARINE HAZARDS

Electronic devices for use at sea present some
design problems which do not appear in land-based
equipment. The most obvious hazard is moisture,
not the fresh water moisture of a foggy day on
land but the salt-laden moisture which corrodes its
way through soldered joints, cable terminations,
plugs and sockets, and most other metal-to-metal
joints in a remarkably short time. As well as the
corrosion problem, which can be completely solved
only by total encapsulation, there is the problem of
insulation resistance.

Salt spray is quite a good conductor and in valve
equipment in particular, operating at high voltages,
protection of equipment from saline elements is a
problem to designer and operator alike.

It was largely the water-spray problem, as well
as the cost factor, which has kept electronics out of
small craft for so long. In large vessels, the radio
and radar equipment could at least be mounted in
an enclosed space at a reasonable height above the
deck, well away from the direct spray except in the
most extreme conditions. In small boats, such spray-
free havens cannot be found, and there is little
chance of keeping the equipment free of water by
heating coils, as were once used on bridge-mounted
radio and radar.
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The advent of solid state equipment has epened
up "a new dimension in marine applications, espec-
ially’ with the possibility of cutting down on inter-
connections by using integrated circuits. Vibration

Yis one. of the most pressing problems in small craft;
where’the rumble of even a small diesel engine is
enough to loosen plugs from sockets or wires from
soldered joints.

Some of the most up-to-date equipment used for
pleasure craft can be seen at the annual Boat Show,
held each year in London in January. This year you
‘would” have found amongst other more glanmorous
"displays, several kinds of communications equipment.

One stand showed a “triple-standard” television
receiver, complete with inverter for use with ship

//bat,reries, for use in most yachting centres in the

/ world. But for those who insist on wind in their sails,

there was a complete analogue computer, taking
information on wind spced and direction, water
speed, currents, intended course. and displaying
the optimum trim on a model.

RADIO AIDS

Radio is still the mainstay of marine electronics,
and it is hardly surprising that there should not be
many advances in this direction as there are in
instrumentation. The latest ranges of transmitter/
receivers are geared to the most recent International
regulations, which call for s.s.b. working in the
utarine bands between 250kHz and 4- 1Mz and the
use of all solid state equipment has resulted in very
compact apparatus.

A large number of v.h.f. and u.h.f. radiotelephones
were also shown, and one interesting new develop-
ment is the Marconi “Pocketphone” intended for
communication on large vessels, such as tankers,
and during docking and cargo handling operations.

The v.hf. and u.h.f. equipment uses frequency
modulation, and most make provision for the re-
duction of channel spacings to 25kHz, which will
soon be a Post Office requirement. The bands used
are within the range 148MHz to 174MHz in v.h.f.
and 440MHz to 470MHz in u.h.f. Communications
equipment was being shown by (among others)
Marconi Marine, Electronic Laboratories (Marine),
Ajax Electronics and S.P. Radio A/S of . Denmark.

The latter firm was showing a receiver operating
under the spray from a waterfall, whose salt content
I did not sample, and also showed the “Dual-watch”
facility on receivers. This enables the operator to
fulfil the requirements of listening for distress sig-
nals along with normal working. The distress fre-
quency is preset, so that the set is tuned
permanently to that frequency in the watching
circuits. ’

Working can be continued on other channels, and
if a signal is received on the distress frequency (or
any other being watched) the receiver output is
instantly and automatically switched to the watched
frequency. A lamp indicator also shows when a call
is being received on the watched channel, and
flashes during normal operation to show that the
watch is being carried out.

DIRECTION INDICATOR

An interesting device for the small boat is the
“Seafix”, a hand-held radio direction indicator by
Electronic Laboratories .(Marine). This consisted of
a t.r.f. transistor receiver with “autodyne” detection
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over the range 200 to 400kHz, with the calibration
most accurate at 300kHz, the centre of the Marine
Beacon band.

Switched to NAV, the autodyne circuit is used to
receive beacon transmissions, and the highly direc-
tional ferrite rod aerial can be used for finding the
bearing of the beacon within 2° (at half rated range).
Switched to BC, the “Seafix” can be used to pick up
the long-wave shipping forecasts broadcast on this
band. A stethoscope headset was used in preference
to loudspeakers or conventional phones, and water
sealing was by the conventional compressed rubber
gaskets.

RADAR

Radar has for a long time been one of the most
important navigational aids for larger vessels, but
is seldom seen on smaller craft. There are several
reasons for this: the cost of any radar installation is
high, since it must include the cost of modifications
to the vessel as well as the provision of the
apparatus.

Radar equipment is often unavoidably large, heavy
and dependent on high voltages, since the cathode-
ray tube and the magnetron must use high voltages,
although it is now possible to replace the klystron
local oscillator by Gunn diodes or other semi-
conductor deviceg

o .
bl

The Hepplewhite
Marine Check radar
detector lets you know
if you are on a collision
course.

Manufacturers are not dragging their heels over
these problems, but are commendably cautious, since
they know only too well how much the readings of a
radar receiver come to be relied on. Any compression
of size or cost must therefore not be made at the
expense of accuracy of plotting if we are not to have
a rash of “radar-assisted” collisions. All the big
names in marine radar (Decca, E.M.I., Marconi
Marine) showed small radar outfits, but these were
not really intended for the amateur.

The Hepplewhite “Marine Check” is a continuous
scanning self-powered instrument designed to mini-
mise risk of collision with other vessels.whose radar
may not pick up small boats in bad weather or low
visibility—the “Marine Check” will however, detect
the other vessel’s radar transmission and allow you
to take avoiding action.

The scanning head is a miniature, precision, sohd-
state detector and amplifier of continuous, pulsed

and modulated X-band radar transmission (9,000 to
11,500MHz) with electronics mounted in a shock-
proof case and will receive radar transmissions at
sighting distance.

As the sensitivity is reduced, the directional power
of the antenna is proportionately increased to a point
where the bearing is located on a narrow sector. If
this bearing, which is indicated on a compass scale,
remains constant, you may be on a collision course,
also as the pulse length increases as the distance
decreases, it is possible, within limits to determine
if the transmitting vessel is approaching or receding.

The “Seascan” radar by Electronic Laboratories
(Marine) is designed for the amateur, and has a
power consumption of only 48W from 12V, 24V or’
48V battery supplies. The only vacuum devices used
are the display tube and the magnetron, the local
oscillator being a Gunn diode whilst the magnetron
modulator uses a thyristor. Unfortunately no circuit
details were available and all the units on the stand
were dummies.

One interesting new development in radar for the
small craft is a passive radar detector by
Hepplewhite Marine. This picks up the X-band (9,000
to 11,500MHz) transmissions from other vessels, and
has a small directional aerial consisting of a Perspex
“horn’” on which waves are guided (along the sur-
face) by the effect of the permittivity of the
material. The received radar signals are mixed with
the output of a local oscillator, and the beat note
amplified. The point of strongest signal can be
identified by altering the mixer bias so that only a
signal of the maximum strength will produce a
beat note; this enables the operator to find the
bearing of the craft carrying the radar.

SPEED MEASUREMENT

Water and wind speed instruments have for a
long time been a weak point in the instrumentation
of boats. The traditional methods of measuring speed
have depended on anemometers for wind speed
and submersible “logs” for water speed. The anemo-
meter is the device using three or four cups at the
ends of radial rods pivoted so that the effect of
wind is to revolve the assembly about its axis. The

The Electra Magnetic Log is an impelleriess speed and distance
indicator.
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speed of rotation, which depends on the wind
speed, is measured by counting the number of
switching operations of a reed switch under the
influence of a magnet on the rotating shaft. This
count is converted into an analogue signal which
drives a meter. Wind direction is found by using a
vane coupled to a potentiometer to show the angular
position by voltage detection on a meter.

The traditional submersible “log” consists of a
small propeller whose shaft is held in a casing con-
taining a reed switch. The rotation of the propeller as
the “log” is towed behind then registers relative
water speed just as the anemometer registers relative
wind speed. The snag is that the propeller of the
log is easily jammed by anything encountered in
the water from jellyfish to seaweed, and this can
have the effect of making calculation of speed and
distance incorrect.

SPEED-LOGS

Two novel speed-logs were shown, each repre-
senting refreshingly different thinking about the
problem. Space Age Electronics showed their Doppler
speed log. This uses a ceramic transducer to pro-
Ject a IMHz sound beam ahead of the ship. Most of
the beam is dissipated in the water, but a small part
is reflected from the layer of relatively still water
(the boundary layer) close to the boat.

When the boat is moving, the reflected frequency
is not the same as the transmitted frequency
(Doppler Effect). If the boat is moving ahead, the
reflected frequency is higher than the transmitted
frequency; if the boat moves astern, the reflected
frequency is lower.

Referring to Fig. 1, the transmitter, because of its
movement, “packs in” more waves between itself
and the still layer than it would if it were not
moving. Because more waves are travelling, the wave-
length seems shorter. Also, when the waves reflect
from the boundary layer, the receiver has also
moved towards them, making the frequency of the
received waves seem higher.

When the reflected wave is detected, the shorter
wavelength appears as a higher frequency (speed =
frequency X wavelength), whose value depends on
the difference between the speed of sound in water
and the speed of the boat. By beating the transmitted
frequency against the reflected frequency, a measure
of speed can be obtained.

The method is dependent on obtaining a reflection
from relatively still water, and so the transmitting /
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Fig. 1: The Doppler Principle.

/ Imagine a transducer giving out sound
waves. These waves lravel in waler at a
speed of about 1,000 metres per second.
Speed equals frequency mulltiplied by

is now higher by a factor H—V where ¢ is
c

the normal wave speed and V is the speed
of the transducer and boat. The final effect “‘\_\_‘_ Wire
is to receive waves of shorter wavelength

Direction of water flow into
paper shown as

Magnetic field

Motion
Field Movement

—-————
~—— Field

+em.f.

Right-hand law

Fig. 2: An e.m.f. is produced between two
metal conlacts, providing the direction of flow
is at right-angles to the line joining the contacts.

receiving head must be located where such a layer
is within range. Precise location varies from boat
to boat. To allow for variations in installation, the
calibration is adjustable, so that the distance log can
be checked against accurately known distances (be-
tween two land-marks, for example). The circuitry
uses three integrated circuits, 17 transistors and
eight diodes. A “log” accuracy of better than +
11,% (typical) is claimed.

The “Electra” magnetic log, produced by E.M.I
marine uses the magnetohydrodynamic principle for
its operation; this is the generation of a voltage by
induction when a conducting liquid flows past a
magnetic field.

By arranging a magnetic field to cut the direction
of water flow at right angles, an e.m.f. is induced
between two metal contacts in the moving water,
provided that the direction of flow is at right angles
to the line joining the contacts (Fig. 2)

The Electra Magnetic Log operates on this prin-
ciple, but with some ingenious modifications. The
magnetic field used is an alternating field. In this
way, the voltage generated is also alternating, which
disposes of two problems at once. One problem is
polarisation; when a steady voltage exists between
two contacts in sea water, an electrolysis action takes
place causing corrosion of the metal. The use of a.c.
avoids polarisation problems and makes it easy to
amplify and display the output from the contacts. As
with the previous method, the positioning of the
measuring head is critical.

ECHOSOUNDERS

Echosounders have been used for a considerable
time, and changes have been in detail rather than
in concept. Basically, a marine echosounder consists
of a pulse generator working at ultrasonic frequen-
cies in the region 20kHz to 150kHz (the higher fre-
quencies are used for inshore work). A transducer
converts the electrical pulses into sound waves
directed from the bottom of the boat into the sea,
and a receiver, using the same transducer, detects
the pulse reflected from the bottom of the sea.

The shape of the received pulse provides a guide
to the nature of the sea bed, for example, a muddy
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The electro-magnetic transducer for the magnetic

log. As the boat moves along, a small e.m.f. is

produced and sensed by two probes. This signal

is then amplified and displayed in speed and
distance units.

sea bed is indicated by a broad pulse, a sandy bed
by a narrow pulse, a rocky bed gives multiple re-
flections. Pulses received from intermediate depths
can indicate shoals of fish. The time delay between
transmission and reception is proportional to the
depth of sea.

Because the pulses are travelling in the water at
the speed of sound (around 1,000 metres per second)
rather than at the speed of radar waves in space
(some 30 million metres per second), scanning rates
have to be lower than the 1,000Hz commonly used
in radar. Scanning rates of once per second are
common, although this is rather too low for display
on a long persistence cathode ray tube screen.

The display method traditionally used is a rotating
wheel carrying, or illuminated by, a neon which
flashes on transmission of the pulse and again when
the echo is received. The stationary bezel round
the wheel is then calibrated in metres of depth (now
replacing fathoms on the latest charts).

The large number of echo sounders at the show
demonstrated several novel points of design. Most
interesting was the use of electro-luminescent diodes
to replace neons, so avoiding the need to generate
a high voltage supply (Brookes & Gatehouse). A
common feature of all the echo sounders was the
use of high scan rates for the shallow water ranges
(up to six pulses per second) so giving better defi-
nition in critical conditions.

Lead zirconate titanate crystals were in evidence
as transducers, encapsulated in various plastics. For
professional use, chart recording echosounders were
shown (these, of course, have been arcund for a
long time). The Marconi Marine chart-maker used
electrosensitive paper which changed colour when
a small voltage was applied between the front of

- the paper and the back.

WATER-LEAK AND WATCH

In addition to the displays of electronics for com-
munication and navigation, there were some inter-
esting exhibits in the “miscellaneous” class. Space-
Age Electronics were showing their water-leak and
watch alarm, and judging by the sound which could
be heard all over the first floor of Earls Caurt, almost
every chandlery firm was demonstrating it.

The Doppler speed-log does not rely on the flow of waler to move a mechanical
part like an impeller or paddle wheel. A small sireamlined transducer, mounted
flush with the underside of the hull, transmits a high frequency ultrasonic signal
70cms ahead. A small part of this signal is reflected back from the boundary layer

between the hull and the water.

The instrument is basically a conventional leakage
detector using stainless steel pins as probes. If the
pins are immersed in water for more than four
seconds, an alarm is given, but only if the immersion
is for longer than four seconds, a time carefully
chosen to avoid continual false alarms in heavy
seas. When there is no conductivity between the
pins, all transistors are biased off, so ensuring practi-
cally no standby current. The sound given out is a
rising frequency note which is most easily distin-
guished amongst other sounds.

The watch facility also provided on this instrument
gives an alarm note of gradually increasing ampli-
tude every three minutes. If an alarm button is
pressed during the alarm, or before it, the instrument
remains silent until another three minutes has
passed. If the helmsman is asleep and does not press
the alarm button, the alarm warning increases to
maximum intensity.

GAS ALARM

The Electra gas alarm, from E.M.I. Marine, is of
considerable interest. Unlike previous gas alarms,
which used heat conduction from a hot wire to
detect changes in the air composition, the Electra
gas alarm uses semicenductor sensors. No details
were given, but it is possible that the sensors con-
sisted of infra-red electroluminescent diodes and
detectors. Any change in the air composition caused
by petrol vapour, butane or propane gas, carbon
monoxide, smoke, paraffin fumes, diesel fumes is
indicated by two visual warnings in the form of a
meter reading and a red warning lamp.

In addition, a loudspeaker gives out a 2+5kHz
note when the gas concentration exceeds the safe
limit. In this way, no panic is caused by small con-
centrations of gases, since only the discreet visual
warning is given, but dangerous amounts operate
the audible alarm so that evacuation or other
measures can be taken. Remote warnings can also
be fitted.

All in all, the Boat Show is developing considerable
interest from the point of view of electronic aids. It
is unfortunate that so few exhibitors were able to
cope with technical queries, but all of them were
most helpful. [ ]
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commentary by

HENRY

No. 98
First in
the Field

day, searching for an SP4. It

is true: even in the glitter of
a hi-fi establishment, where
every prospect teases and only
valves are vile, we still get en-
thusiasts with thirty-year-old
equipment, hopeful of our being
able to provide the missing link.

Which leads us, philosophically.
to a contemplation of some of the
‘firsts’ we nowadays take for
granted.

Example: the quasi-comple-
mentary transistor amplifier cir-
cuit, which has given us so much
trouble since its inception. I have
come across the September 1956
copy of Electronics, a McGraw-
Hill publication, in which R. C.
Lin, then of RCA, Princeton, first
propounded his output circuit in
which, to quote: ‘. . . the two
upper transistors conduct during
the negative half-cycle and the
two lower transistors conduct
during the positive half-cycle.’

In his summary, he gave ampli-
fier distortion at 100cps (sic) and
400cps as below 1 per cent at six
watts, and though he admitted
that the distortion might be ex-
pected to rise at 5,000cps, he
made no mention whatsoever of
its fierce spikiness at a fraction
of a watt, which is the mariner
we've had wrapped around our
necks ever since.

I HAD a chap in the shop to-

The mariner wrapped around our necks.
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Inventions, especially world-
shaking innovations such as the
transistor proved to be, have a
habit of spawning themselves
much more prosaically than we
would like to imagine. No techno-
logist runs screaming through the
corridors of the M.LT. with
‘Eureka’ echoing behind him.
More likely, something as laconic
as the 12/29/39: 4.15 p.m. entry
in William Shockley’s notebook
may be handed down to posterity:
‘It has today occurred to me that
an amplifier using semiconductors
rather than vacuum tubes is in
principle possible.’

In principle: hardly in prac-
tice. He was thinking of a
Schottky-barrier FET kind of
device, with copper-oxide as the
semiconductor. And, as Henry
could have told him*, it didn’t
work. Instead, the experiments
of the team included covering
metal points with wax and push-
ing them down on to p-type silicon
treated to give an n-type surface.
They surrounded the point with

water and found they could
obtain power amplification.
To quote Brattain: °. . . the

group was jubilant that day.’

Trouble was that the water
would evaporate. Maybe it was
all that heavy breathing. So they
switched to glycol borate to
reduce evaporation. One trouble:
amplification was obtainable only
below 8Hz—nhardly hi-fi yet.

There were lots more experi-
ments, culminating in evaporated
gold spots and '‘germanium, and
then, on Dec. 23rd 1947, two gold
contacts less than two-thousandths
of an inch apart were made to
the same piece of germanium and
the first transistor happened.

No sudden breakthrough—no
inspirational brainchild—and no
immediate christening, I may add.
It was a month later that a chap
called John R. Pierce of the Bell
technical staff mooched into
Brattain’s office and pointed out
that the 20dB point-contact
amplifier they had made was the
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Runs screaming through the corridors.

‘. . . dual of a vacuum-tube,
circuit-wise.” He mentioned the
important valve parameter, trans-
conductance. Then he went on to
talk about its electrical dual,
transresistance. To quote Brattain
once more: ‘. . . then he said
‘transistor’, and 1 said, ‘Pierce,
that is it!!’

What about a few more firsts
in our field? Who developed the
first p-n junction? Bet you can't
even say his name, let alone
remember it. Well Henry can,
with the benefit of some help
from Edward A. Torrero, who is
Associate Editor of Electronic
Design. He was William Pfann
(with the aid of a chap called
Jack Schaff; let’s give credit
where it is due). They also worked
for Bell Laboratories.

But Bell eschewed silicon for
germanium, because the impuri-
ties, back in the early 1940,
were easier to control. It was left
to Texas Instruments to develop
silicon types of transistor, and-to
Motorola to introduce the diffused
base transistor.

So I could continue. Henry
hasn’t the space to name those
to blame.

But the “first” we are all con-
cerned with is that original all-
transistor radio. And who made
that? A firm called Regency, in
1954. How’s that for a significant
‘“first’?

* With the benefit of hindsight. Ed.
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simple and straightforward con-
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next month by an extra large
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Following the success of the Texan amplifier
published in this magazine during May to

ugust 1972, the applications laboratory of
Texas Instruments Ltd. have developed ex-
clusively for P.W. a compatible unit for the
control of Psychedelic lights from a sound
source: The initial design features zero voltage
control. \A more sophisticated design incor-
porating lamp dimming facilities will also be
covered in this series of articles. For stereo
operation two P.W. Tricolour units are re-
quired.

‘psychedelic lights’ yvere, I could only have made

a wild guess: was it perhaps a medical term
referring to somme sort of, ultra-violet treatment for
disorders of the mind? Or, possibly, the latest in pet
food, some extra tantalising form of offal? The truth,
however, dawned slowly. What my “trendy” young
friends were talking about was the latest innovation,
the offspring of a marriage between light and music.
It was not simply a question of a\‘pop’ version of
‘son et lumiére’ but a inore intimaie relationship
between the two media. Light could be made to
respond directly to sound; flashing furiously for a
fanfare, discreetly dimmed for Debussy. It is, how-
ever, unlikely that psychedelic lights will be installed
in the Royal Festival Hall, but those of our readers
who occasionally frequent the discotheque or dance
hall will be familiar with this innovation. It is prob-
able, too, that many have given thought to the incor-
poration of this feature into their own domestic
lighting .systems. What, it might be asked, does this
involve?

In essence a ‘psychedelic’ light system works like
this: sound controlled modulators convert bass,
middle and treble frequencies into corresponding
bursts of light thus adding a new “visual” dimen-
sion to the beat of the music. This is achiecved by
taking a signal from across the loudspeaker terminals
and feeding it into a filter circuit whose output
provides pulses which correspond to the sound spec
trum-—Dbass, middle and treble and any combinations
of these three chaanels. These pulses then pass
through an interface circuit and energise appropriate
triacs. The latter, as will be seen, act as electronic
switches and turn on the lamps.

This article will attempt to explain fully the con-
struction of psychedelic light control units for both
mono and stereo equipment. It is aimed at the home
constructor who possesses nothing more than an
average amount of skill.

IF I had been asked, a couple of years ago, what

Zero Voltage Switching

As stated, the lights are turned on and off by
utilising a device called a triac, i.e. a semiconductor
bidirectional switch (Fig. 1). This replaces two
thyristors connected back to back, thus controlling
the positive and negative cycle of the supply voltage.
Whereas the thyristor requires a positive gate to
cathode voltage and will turn on only when the anode
voltage is positive with respect to the cathode, triacs
will turn on when the gate voltage polarity is the
same as voltage between mt2 and mtl (main terminal
2 and 1), i.e. positive for the positive half cycle and
negative for the negative half cycle. In addition a
triac will turn on with the gate negative with respect
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Fig. 1: The TIC226D bidirecticnal switch
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Fig. 2: Waveforms associated with triac switching. Refer to the text
for clarification

to the mtl terminal for either polarity of mt2. It is
the latter factor which accounts for the techaiques
used in the circuits to be discussed in this article.

A further point about the triac is that there s only
2-3 volts between the gate and terminzl 1, whereas
there may be many hundreds or even a thcusand
volts between terminal mit2 and mtl.

Triacs used in a phase control mode, as shewn in
Fig. 2, produce conside-able radio frequency inter-
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ference (r.f.i.) due to the step change in current. The
noise thus generated is spread by means of conduc-
tion through the wiring system or by radiation. Sup-
pressing r.fi. becomes more difficult and expensive
as the load increases. Uncontrolled switching of
“psychedelic” lamps on and off will have a similar
effect and will also introduce additional noise in the
loudspeakers. A simple solution to this problem is
to arrange the switching so that it always takes place
at the point where the mains supply voltage crosses
zero, as shown in Fig. 3.

Fig. 3: Waveform depicting zero vojtage switching.

This technique is called ‘zero voltage switching’ or
‘burst firing.” In this way isolated numbers of half or
full cycles will pass through the lamps and thus avoid
step change in currents, which also has the additional
advantage of increasing the life of the lamp.

1877

Fig. 4: Basic circuit which generates the pulses at the point of zero
voltage crossing.

Fig. 4 shows the circuit used to generate the pulses
at the point of zero voltage crossing. Transistor Trl,
whose base is connected to the unsmoothed supply
from the bridge rectifier D1 is on most of the time.

However, each time the mains voltage crosses
zero, its base voltage is taken below the holding on
voltage and it thus turns off, giving positive pulses
on its collector. In order to reduce the loading on
transistor Trl, transistor Tr2 has been added.
Positive pulses appear as an output across resistor
R each time the mains voltage crosses the zero point.

1106

Fig. 5: Typical music voltage waveform at the terminals of a
loudspeaker.

In order to control the lamp switching with respect
to the frequency bands, we need a circuit which will
separate out the low, middle and high frequencies
from the voltage waveform appearing at the
terminals of a loudspeaker. A typical voltage wave-
form appearing at this point is shown in Fig. 5.

Filter

A circuit which separates frequencies into bands
is called a filter. There are various types of filters
which could be employed; e.g. one commonly used
is a resistor/capacitor (r.c.) network for high and
low pass filters and an inductor/capacitor (l.c.) net-
work for middle frequencies. The elegant way,
however, specially developed for the P.W. Tricolour
is to employ integrated circuit (i.c.) operational
amplifiers, in a positive fixed-gain configuration, as
the active filter element and resistors and capacitors
as passive elements. By choosing suitable component
values a sharp separation between bass, middle and
treble frequencies can be obtained.

The shape of the filter response is determined by
a factor known as the damping ratio ({). The lower
this ratio, the sharper the cut-off and there is a
peaking effect. This peaking effect is of no impor-
tance in our application. As approximately 1-5 volts
is required to turn on the interface circuit, and thus
to switch on the appropriate lamps, the filter
characteristics are expressed in volts against
frequency and not in the more usual decibels against
frequency.

Fig. 6 : Basic low pass filter as used in the P.W. Tricolour.
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The theory of filter design is quite extensive and
complex. We will however only outline the necessary
basic concepts and give some simplified formulae.

Let us first look at a basic low pass filter (i.e. one
which will stop all frequencies except those below
a chosen frequency). The circuit of such a filter is
shown in Fig. 6.

w0 = ]
Here the angular cut off frequency, ——
Ry Cl C2
and the damping factor L = .%T_
L=
Critical damping occurs when I
V2

and, for the reason explained before, i.e. to improve
the sharpness, this value is reduced to 0-5. From
these equations, the filter component values can be
established.

The high pass filter (passing all frequencies above
a chosen one) is shown in Fig. 7 and again requires
only one operational amplifier, two resistors and two
capacitors.

wO = i
Here the angular cut-off frequency.
C+/RI R2
; . Ri
and the damping factor ;=
R2
4A'A'A'
R1
_————ovaut
1879

Fig. 7. Basic high pass filter. A

Rear view of the P.W. Tricolour.

8B40

Fig. 8. Basic band pass filter.

Once more from these equations, the filter com-
ponents values can be established. Finally, the band
pass filter; which, of course, as its name suggests,
passes a band of frequencies. This, as can be seen
from Fig. 8, is a little more complicated than the
other two.

2
The centre angular frequency w0 = —\1—
RC
_ V2
and thz quality factor _—
in quality I Q ) R2
Ri
2Af ) .
Q = o where 2Af is the difference between
0

two frequencies at which the voltage output of the
1
filter is -—i of its maximum value. From the above

formulae, relevant component values can be obtained.

Musically oriented readers will recall the
‘unisono’ note played on the oboe during the
orchestra’s tuning-up time, just before the concert
begins. This note is middle ‘A’ with a frequency of
440Hz; a frequency which has been chosen as the
centre frequency for the middle band-pass filter in

1107

www.americanradiohistorv.com


www.americanradiohistory.com

+10V

C3 O047pF

po=====T="")
Rz | Rr3 !
A AAA d
A\ vy A I
56kl 56kN ! © Bass
R1 kO g Rl 47k0 j
ca i Saka
. OO1PF; ! rio | €5 0onF e——oMiddle
10k0S ! WA
Audio o1 Z | 1BOka ¥ | A
input RS 2
ey b 152051A ! 10K R12Z fce 470
< i 47k SN72741P SR14
D2 R6 22k 22 13
1 : kQ
cljcz || B OOWF ] :;%:S
2 W E € € :r <oTrebie
. t
4700pF p:
| & >
gz L k0 4
ka 2R
2 10k
’
%/‘
] 1881

=10V

Fig. 9: Complete P.W. Tricolour filler circuil. This unit is used without modification, with either the zero vollage swilching unit (Fig. 12) or with
the lamp dimming unit, to be described later in this series.

this design. Cut-off frequency for the low pass filter
has been chosen to be around 200Hz and that of the
high pass filter (treble) about 1kHz.

Based on the above assumptions, a complete filter
has been developed with the component values as
shown in Fig. 9. The alert reader will notice that
some of the component values differ from the figures
obtained using the formulae. This has been done
intentionally in order to improve the separation
‘between the various frequency ranges.

The input to the filter circuit has been limited to
5 volts peak to peak by using two 5 volt zener diodes
connected back to back. Three i.c. operational
amplifiers are used. Two of which are contained in
one 8 pin package, SN72558P and the other i.c. is

Fig. 10 shows output voitage response of the three
filters plotted against frequency for a peak input
signal of 0-5 volts. The effectiveness of the filters
are obvious. The solid state switches—triacs—turn
on their corresponding lamps at filter output voltages
equal to and higher than 1-5 volts.

Figs. 11a to 11d show four oscilloscope photo-
graphs. These show traces with the vertical axes
representing voltages and the horizontal one time.
In each instance the four traces were taken simul-
taneously (i.e. they have a common time axes). In
the oscillograms the top trace corresponds to the
voltage at the loudspeaker terminal. The other three
traces were taken at the outputs of the respective
filters.

contained in a second 8 pin package, SN72741P. Fig. 1la was taken at a time when the treble
6 reez
Midgle
4
&
£
£3
H Y
£ A \ Treple
3, A 3% < —
4Bass [t )\ Triac
i / N turns ‘on’
N
U N
4 TN
- —/
90Hz 100Hz 1kHz 10kHz

Frequency

Fig. 10: Output voltage/frequency response of the filter circuit shown in Fig. 9.
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i Middle

Bass

Fig. 11: (a-d) A full explanation of these waveforms is given in the accompanying text.

frequency was predominant. In Fig. 11b the middle
frequency is the strongest signal, while in Fig. 11c it
is the bass. Fig. 11d shows some interesting combina-
tions of all three frequencies. The middle frequencies
predominate at the beginning of the trace, then the
treble takes over at the centre of oscillogram and
towards the end of the trace it is the turn of the
bass to predominate.

A 10k potentiometer has been added at the input
to the filter circuit to allow the voltage level at
which the lamps are switched to be controlled. In
this way it is possible to establish the best effect for
‘soft’ or ‘party’ type music.

The P.W. Tricolour is suitable for use with 4 to
150 loudspeakers. The load represented by the filters
is negligible compared to the loudspeaker impedance.

It should be noted that the simple filter circuits
illustrated at the beginning of this article used
operational amplifiers. An operational amplifier has
high input impedance, very high gain, and low
output impedance, enabling the filter component
values to be determined independent of the amplifier
parameters. The amplifiers used were shown having
a voltage gain of unity. This means that the output - .
voltage of the high and low pass filters can never Underside view of the P.W. Tricolour with zero vcltage switching.
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Fig. 12: Zero voltage switching control unit. The positive and negative 10V supply lines are the d.c. supplies to the filler unit (Fig. 9).

be more than the input voltage. In order to achieve
voltage gain so that sufficient output can be obtained
to drive the interface circuit at low volume levels, the
basic circuit must be modified. This involves
reducing the proportion of output voltage from the
amplifier that is used as feedback to the filter
capacitors and resistors. This is achieved by the use
of a resistive potential divider at the output of the

% components list

amplifier. This is shown in Fig. 9. The resistor ratio
determines the gain of the filter in the pass-band.

The P.W. Tricolour is suitable for either mono or
stereo record playing. In the case of the stereo sys-
tem, the lights will flash in accordance with the sig-
nals appearing at the terminals of one of the
speakers. However, for stereo enthusiasts who wish to
use two units, the interconnecting arrangement will

Resistors; % # & ’
R1  1kQ R16 10kQ
R2 56k R17 1kQ
R3 56k R18 10kQ2
R4  22kQ2 R19° 47Q
RS 10kQ i R20 10kQ
R6 22k . « Rt 1kQ
R7 82kQ C* ¥ R22 1kQ
R8 22kQ  * R23 1kQ
RO 10kQ % # “R24 10kQ
R10 180kQ) R25 47Q
- R11  47kQ) . *R26 47Q
R12 47TkQ . . R2T 220Q
"R13 4-7kQ R28 560 .
R14 2-2kQ . < R29 - 220Q2 .
R15 1kQ 4,R80 120 4W
- Al 10% W uniess- otherwise specuﬂed
o A o & ) «
Capacitors: Transformers 5
C1, 4T00pF - . T1, { Pulse trans-
= C2 . 4m00pF . ‘T2, former, type
® C3 . 0-047uF | o T3 { PT-ATAITT Ltd.
C4 oO:gipF . T4 Mintature ;mains
C5 O0-mipF ¢ 7 .~ . transformer 240V
C6 O:-@uF > ¢ - Y ¥ primary 0-12V, 0-
C7 o022uF . % ., 12V rm.s. SVA,
C8 250uF 25V = * - “type 12V R.S.
- C9 50uF 25V - &, “Components
C10 2504F 25V . -,
Integrated Circuifs ;
. oA wm
N :g; ¢ g:%; Te?(as |nstrurr?ents Ltd.

Semiconductors:

Tri  BC184L 7
Tr2 2N3704
Tr3 2N3704
Tr4 2N3704
D1 1S2051 A
D2 1S2051 A
D3 152033
D4 152033
D5 152033
D6 15921 Texas Instruments
D7 1S2100A Ltd.
D8 1S2100A
D9 15921
D10 TI005 Bridge rectifier
CSR1 TiC44
CSR2 TIC44
CSR3 TIC44
CSR4 TIC226D
CSR5 TIC226D
CSR6. TiC226D J
Miscellaneous:
VR1 10kQ linear potentiometer
FS1, FS2, FS3 5A fuses and panel mounting
holders
LP1, LP2, LP3 Colour flood lamps, 240V 100W
LP4 TIL 209 Indicator lamp Texas
=51, S2, 83 Push on-push oft
S4 Single pole mains on-off rocker
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Internal view of the P.W. Tricolour.

be explained later.

Fig. 12 shows the circuit which operates the
flashing lights according to the frequency ranges.

Switch S4 controls the mains supply to the unit
from a 13A domestic socket. When the a.c. mains
power is on the gallium arsenide device LP4 lights.
A smoothed d.c. supply for transistors Trl-Tr4 is
obtained from a single phase bridge D10, resistor
R30, diode D9 and capacitor C8. The +10V power
supply for the filter circuit is taken from zener diodes
D7, D8 and capacitors C9 and C10.

As described previously, the zero voltage crossing
pulses are generated at the collector terminal of
transistor Trl. These pulses turn on transistors Tr2,
Tr3 and Tr4 via base resistors R18, R20 and R24.
When a voltage signal from the filter circuit appears
at the input terminals, the corresponding thyristors
CSR1, CSR2 or CSR3 will turn on allowing pulses
to be present at the respective gate of CSR4, CSR5
or CSR6 which turn them and thus their lamps on.
Pulse transformers T1, T2 and T3 are used only for
electrical isolation.

Zener diodes D3, D4 and D5 limit the thyristors
gate voltages to 3-3V in the positive direction and
to under 1 volt during the negative half cycles.

Facilities are provided for ‘by-passing’ the
psychedelic control by closing switches S1, S2 or
S3 to allow the lamps to be used as normal lights.
The centre tap of the 12-0-12V mains transformer
is connected to the chassis and is earthed. Note that
the three triacs are mounted on a common heat-sink,
which is at the supply line voltage, i.e. 240V.

The author has made arrangements for the supply
of all components for the P.W. Tricolour with
Henry’s Radio Ltd. We understand that a detailed
price list will be available from them upon receipt
-of a stamped addressed envelope.

TO BE CONTINUED

CHARLES MOLLOY
THE

1 Lledium

U Jave Column

KING (Edinburgh) asks for the times and fre-
J quencies of English speaking foreign stations
® on the medium waves. Among the stronger there
are Radio Sweden which is on 1178kHz every night at
2245hrs; Radio Portugal on 755kHz and 1161kHz.
also at 2345hrs and the Vatican Radio on 1529kHz
at 2100hrs. There are also the American Forces
Network (AFN) outlets on 872kHz, 935kHz and
1142kHz. Try for CJON St John’s, Newfoundland
on 930kHz—it can be found on the low frequency
side of AFN on 935kHz after 2330hrs. CJON has
been a strong and consistent signal all winter and
it has even been heard when conditions have been
poor and no other North American could be heard.
Harold Emblem (Mirfield, Yorkshire) has re-
ceived a QSL card (verification) from Radio Zagreb
Yugoslavia which transmits on 1133kHz. The address
is Radio Televizija Zagreb, PO Box 818, Zagrebh
Yugoslavia and reports in English are answered.
Harold mentions hearing PJA6 Radio Victoria on
925kHz, which is located in the Netherlands Antilles
in the Caribbean. It broadcasts religious pro-
grammes in" English and other languages and is
usually heard in this country after midnight.

Harry Kenyon (Leeds) has been looking for a
published list of medium wave stations. ‘“Broad-
casting Stations of the World” published by Iliffe
is available in many bookshops price 50p. It covers
medium wave stations in Europe and North Africa
plus a number of more powerful outlets in other
parts of the world, that are usually heard in Europc.
There is also a comprehensive list of short wave
stations.

Karl Ritz (Bicester) sends a programme schedule
of BBC Radio Oxford which is now on 1484kHz. Fre-
quencies in use by BBC local radio are 850kHz
R. Blackburn, 998kHz R. Solent, 1034kHz R. Medway,
R. Sheffield; 1106kHz R. Leeds; 1457kHz R. London,
R. Birmingham, R. Newcastle, R. Manchester;
1484kHz R. Brighton, R. Humberside, R. Merseyside.
R. Oxford; 1502kHz R. Stoke; 1546kHz R. Bristol,
R. Teeside; 1594kHz R. Leicester.

Kenneth Turner (Edinburgh) has logged R.
Birmingham, R. Stoke and R. Bristol and he reports
hearing Manx Radio (Britain’s only commercial
radio) on 1295kHz and 1594kHz.

G. H. Esmail (Bradford) enquires about a suitable
receiver for use on the MWs. Serious DXers prefer
a communications receiver such as the Trio 9R59DS
or the Lafayette HA600 but an ordinary transistor
portable will pull-in Europeans and North Africans
and if the receiver is rotated to make use of its
internal directional aerial, it will be possible to re-
duce quite a lot of interference.

Please send logs and information about the
medium waves to the author at 132 Segars Lane,
Southport PR8 3JG.

1M1
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URING the next two years the minimum of
D the current sunspot cycle should occur. Al-

though short wave reception usually suffers
at the period of the sunspot minimum the conditions
will become very favourable for the reception of
DX signals on the medium wave broadcast band.
Unfortunately, the interference from FEuropean
stations, many of which now remain on the air all
night, is likely to be much worse than it was during
the last sunspot minimum. In order to winkle out
the weaker DX signals from the QRM it will be
important to choose an effective aerial system as
well as a good receiver.

In the late 1950’s the writer, in collaboration with
Reg Dunkley of Havant, Hampshire, carried out a
series of tests to investigate the possibility of using
a tuned loop aerial for the reception of DX signals
on the medium wave band. These tests showed that
although the loop aerial is somewhat less sensitive
than the usual outdoor wire type aerial it has
several advantages which make it attractive for DX
work.

Pick-up of background noise and static seems to
be rather less on the loop aerial than it is on a wire
aerial so that although giving iess signal the loop
does usually give a better signal to noise ratio.

T

Fig. 1. Configuration of a typical m.w. loop aerial.

1112

MW LO

By rotating the loop aerial its directional pro-
perties can be used very effectively to cut down
adjacent channel interference from strong FEuro-
pean signals. A further advantage of the loop aerial
is that it is very compact and hence attractive to the
listener who is unable to use a large outdoor aerial
system.

The advantages of the loop aerial have, in the past
ten years, made it very popular among the medium
wave DX enthusiasts in Britain.

Although the basic loop aerial as used by most of
these DX’ers is quite effective it is not the optimum
arrangement.

In the past year the writer has experimented with
methods of improving the performance of this type
of aerial. In this article a system is described con-
sisting of a loop aerial and a matching amplifier
capable of giving a performance superior to that
of the basic loop aerial.

HOW THE LOOP WORKS

Before going on to describe the improved aerial
system it would be as well to consider the make up
of the basic loop aerial and the way in which it
works. This type of aerial used to be a standard
fitting in portable radios before the arrival of
the ferrite rod aerial.

The loop aerial usually consists of a number of
turns of wire wound in the form of a short coil on a
large wooden frame. Typical aerials are square in
shape as shown in Fig. 1 although circular or
diamond shaped loops will also work. The length of
the sides may be from 12in. up to about 4ft. In
general the larger size aerials give greater signal
output and rather better directional properties.

Normally the turns of the winding are spaced
apart from one another to reduce self capacitance.
The whole aerial is then tuned to resonance by a
variable capacitor connected across the ends of
the loop.
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To see how the loop works et us assume that
there is only one turn as shown in Fig. 2. When
radio waves pass through the loop a voltage will be
induced in each of the vertical sides. These voltages
are shown as V1 and V2. The relative polarity of the
two voltages is indicated by the arrows, It will be
seen that the voltage at the terminals ot the loop
will be made up of V1 and V2 connected in series.
When the hwo voltages are connected in this way they
will be effectively in opposition to one another so
that the resultant output voltage at the loop ter-
minals will be the difterence between VI and V2. In
practice the two voltages are alternating and there-
fore the difference voltage will depend not only upon
amplitude but also vpon the phase of V1 relative
to V2.

Suppose the loop is ser up so that it is broadside
on to the direction from which the reccived signal
is coming. This is shown in Fig. 3(a) which shows a
view looking down on to the aerial. Both vertical
sides of the loop will be at exactly the same distance
from the transmitter aerial so the induced signal
voltages V1 and V2 will be of the same amplitude
and in phase with one another. At the output ter-
minals the difterence voltage produced will be zero
since VI and V2 will cancel out exactly. This is
known as the ‘null” position for the loop since there
will be no signal output.

Now let us see what happens when the loop is
turned so that it is in line with the direction of the
signal being received as shown in Fig. 3(b). In this
case one side of the loop is closer to the transmitter
than the other. Since the width of the loop is very
small compared with the distance to the transmitter
the amplitudes of the induced voltages V1 and V2
will still be virtually equal. The radio wave will,
however. take a finite time to travel from the near
side of the loop to the far side so that V2 will lag be-
hind in phase relative to V1. This phase shift of V2
will produce a difference signal output at the loop
terminals. In tact at this position the loop will give its
maximum output signal.

The resultant pick up pattern for a loop aerial
will be as shown in Fig. 4(a). If extra turns arc
now added to the loop so that it torms a short coil

- the voltages produced by each of the turns will add

together at the output terminals. As a result the
output from the aerial will be proportional to the
number of turns used. For a multi-turn aerial the
pick up pattern will be the same as for a single
turn. A further increase in output can be obtained
it the aerial is tuned to resonance by connecting
a variable capacitor across the ends of the loop
winding.

“ANTENNA" EFFECT

One of the difficulties which occurs when using a
loop aerial is known as the ‘“‘antenna” or ‘“‘vertical”
cffect. Unless the aerial is exactly balanced electro-
statically with respect to earth it will act as a normal
vertical aerial. A simple vertical aerial picks up the
signal at equal strength from all directions in the
horizontal plane. Now we get the condition that when
the aerial is broadside on to the direction of the
signal the voltages V1 and V2 cancel as before but
the output due to ‘‘antenna’ effect remains con-
stant. This results in a pick-up pattern like that in
Fig. 4(b) where the nulls are less marked and
much broader than for a perfect loop.
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Fig. 5: Basic circuit of an early valve-type balanced
input stage.

Perhaps the most obvious method of coupling the
loop to the receiver would be to connect it directly
across the aerial input terminals of the receiver.
This method is rarely successful since the aerial will
be unbalanced to earth and ‘“‘antenna” effect is
usually very bad.

For the basic loop aerial used by m.w. DX’ers the
usual method of coupling is by means of a link
winding. The link usually consists of one turn, or
sometimes two, wound on the frame alongside the
main winding. This link winding is then connected
directly to the receiver input. With a link coupling of
this type the aerial usually works quite well except
that the link winding itself tends to produce some
output due to “antenna” effect.

DIFFERENTIAL MATCHING
AMPLIFIER

Wartime d.f. receivers, such as the R1155, made
use of a differential or push-pull amplifier at the
input. This type of amplifier uses two valves with

* comp'onents list

Resistors o o AlE )
R 47K R 47k} RO 10kid
" R21kQ © R6 22kQ . R10 4700 e
R3 100Q © R7 330Q - Ri1 1000 §
R4 1k R8 330Q S VRt 500U preset A
AW T S (
Capacitors o i ‘f;ff
C1 4 7nF polyester C3 4-InF .polyester & e
C2 0 1uF min. foil L s 2
. SRR 1 e s 2
Semiconductors ) .
Tr1 2N3823 Tr3 2N3823. 7 .36
Tr2 2N706 Tr4 2N3823° kN

their cathodes connected together as shown in Fig.
5. The resistor in the cathode circuit is made large
enough so that it acts as a constant-current source.
This type of amplifier responds only to differences
in voltages between the two grids and will reject
any signal comnon to both grids such as that pro-
duced by “antenna’ effect in the loop aerial.

A balanced input amplifier using transistors in-
stead of valves is shown in Fig. 6. In order to
maintain a high value of Q in the aerial circuit a
pair of field effect transistors is used for the differen-
tial input stage. This type of transistor has similar
characteristics to a valve and gives a much higher
input impedance than a normal bipolar type tran-
sistor. In this circuit 2N3823 ‘N’ channel field effect
transistors are used.

A differential amplifier works most effectively
when the common-tail circuit of the input pair is
fed from a constant-current source. In the valve
version this is achieved by feeding the common
cathode point through a large resistor from a
negative supply voltage. In the circuit of Fig. 6 the
transistor Tr2 is used to provide a constant current
feed.

Characteristics of the 2N3823 may vary widely
from one transistor to another. For optimum results
the two transistors Trl and Tr3 in the input stage
should either be matched or at least have similar
characteristics. This can be checked by using the

R11

R4
Loop R2
aerial 1k %“‘ <

(see text)

=

Gate Zb/\c,gScreen

Drain /Q—B\ Source
2N3823
2N706

+10v
AN—=0 +10V
100
d
g 2N3823
under text
s
Tr4 <
2N3823
47k
L
Output to 1k O0-5V
C3  recever
ov

:!nF Q

R10
470

Fig. 6: (left) Complete circuit of the
loop matching amplifier. Note that the
2N3823 transistor specified is prefer-
able to the unscreened 2N3823E.
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o0V Fig. 7: (above) is the circuit of the
simple test set-up for checking the
characteristics of the fe.t's.
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Suitable for application of Loudspeaker impedances between 8 and
30 ohms. Combinations not to measure less than 6 ohms across both

E"“""’"‘""’""""’. g AM PLIFIERS FOR GUITAR PICK-UPS
B |D GRAM PICK-UPS RADIO or TAPE
; 3 OVERLOAD PROTECTION INCORPORATED. SOLID STATE CIRCUITRY

BJ.J“.IJ P Y RS WO WY NS

speaker output jacks simultaneously.
The Amplifier cover is made of rigid plastic, bonded metal on top and two sides. Finished

in Black to suitably contrast with anodised metal control panel. Size approx. 14”7 x 43" x 94",

From April 1st prices
are subject to VAT.

v 9

e £6975

GENERAL PURPOSE AMPLIFIER
Model T80/100 70 - 100 Watts Output Power

Four individually controlled inputs plus Master volume control.
Bass and Treble Controls providing both 'lift' and ‘cut’.

Compact size, robust construction. deal for clubs, hotels,
restaurants, schools etc.
Inputs for almost any type of microphone

GENERAL PURPOSE GROUP/DISGO AMPLIFIER Model T80/100D

70 -100 Watts Output Power

Three individually controlled inputs plus Master volume control.

Bass and Treble Controls providing both ‘lift' and ‘cut’.

Compact size. Robust construction. Ideal for discotheques,

clubs, hotels, schools, etc. Inputs for most
types of microphones. Facilities for head-
phone monitoring with changeover switch
from input (1) to input (2).

Rec. Retail Price

£69-75

Whalesale and Retail enquiries to the Manufacturers Send S.A.E, for leaflet/s All Linear Amplifiers Guaranteed for 12 Months

LINEAR PRODUCTS

GUNTON ELEGTRONIC £9:35 i

Y.ALT.

IGNITION KIT

PRINTED CIRCUIT BOARD DESIGN. ALL METALWORK READY-

DRILLED
READY BUILT UNIT inc
GUARANTUEED 5 YEARS £11.55 V.AT,
Patents pending, 12 volt only—state pos, or neg. earth
Capacitive discharge ignition is r ised as being the most efficient
system and wili give you:

% Continual Peak-Tuned Performance

% Up to 20°% reduced fuel consumption

# Easier All.-weather Starting

# Increased Acceleration and Top Speed

4 Longer Spark Plug Life

# Increased Battery Life

4 Elimination of Contact Breaker Burn

+ Purer Exhaust Gas Emission o
Kit includes absolutely everything for assembly: Case, Cables, Col! Con-
nectors, Silicon Grease, etc. 8 page Hlustrated Instructions cover fitting
of all Types of Tachometers. Call in for a Workshop Demonstration. S,A E.,
all enquiries please or Phone 33652 {(many letters from satisfled customers).

ALUMINIUM BOXES

Camplete with baseplate and screws

At direct from manufacturer prices with return of post

service

Typi: Ma, L w D Price

1" 51 21 14 ddp

B* 4 4 14 44p

o 4 23 1% g

10" 51 4 14 53p

1 4 2% 2 dap

12 3 z 1 3%p

1] ] 4 2 59p

14 7 5 2% 68p

15 ] G 3 #ip

16 10 T 3 96p
*THESE SIZES ACCEPT STANDARD VEROBOARD

RANGE ALL PRICES INCLUDE V.A.T.

20% DISCOUNT ON ORDERS FOR 10 OR MORE BOXES
DEPT. PW 4 ELECTRONICS DESIGN ASSOCIATES

& BATH STREET, WALSALL W5l IDE
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FELSTEAD ELECTRONICS (PW 67)
LONGLEY LANE, GATLEY, CHEADLE, CHES. SK8 4EE

Selection from our List. sent free for stamped addressed envelope. (Free overseas, and
with all orders on request). Cash with order only—No C.0.D. or Caller service. Charges
(Min. 7p) in bracketa after all items apply to G.B. and Eire only. Re gret orders under 25p
plus charges unacceptable. 8.A.E. please for enguiriex or cannot be replied to. Oversear
Orders welcomed.

RECORDING TAPE: Finest quality/value British Mylar avallable: STANDARD 6~ 800{1.
40p. 53~ 9001¢t. 55p: 7~ 12001t. 62p: LONG PLAY 5" 9001t, 55p: 53" 12001t. 62p: 7° 18001t

£1-00 (Charges for 5° and 5}°, singles 9p, two to four 8p each: five and over 33p the lot.
For 7°, one or two 1Tp ‘each reel. 3. 4 and 5 reels 33p the lot. 6 reels and over 39p the lot.)
Other sizes and accessories in list. CASSETTES in lib cases new type highly improved
quality C60 65p, C90 72p, C120 99p (under 5, 9p each: 5 for 17p the lot; any quantity over
5, 28p the lot).

CARTRIDGES all with standard fittings and stylii. Stereo-compatible Mono GP91/8C
98p; STEREO P93 £1.85, 8tereo Ceramlc GP94 £1-75. (All at 7p each.) Comparatives
shown in List, with more types inc. Sonotone 9TAHC, Stereo Ceramic Diamond $1-70
(7p). DIAMOND STYLII: single tip types: Acos GP37, GP59, GP65/67, GP71, BER
TC8/LP/ST: COLLARO O.P. and DC284, GARRARD GC2, GC8, GOB1o; GCEI2,
RONETTE BF40, O.P. and T. PHILIPS 3301 (3060, 3066, 3302, 3304), 3010/12/13/16,
S8ONOTONE 19T/20T ALL AT 36p each (7p). BAPPHIRE 16p (7p) DIAMOND DOUBLE
TIP TURNOVER TYPES (78 sap. on other side). For ACO8 GP73, GP91 (for cartridges
GP93, GP94 etc.) GPI18C (for stereo compat. types) GP104 BSR 8T4 (83T3, 8T5), 8T9
(ST8), 8T12/14/15, SONOTONE 8TA, 9TA, 9TAHC. PHILIPS 3306 3310, 3224, 3228/22
GP280. GARRARD GCM21,; and 22, GCS23, GK826 and 26, GCM21T and 22T, GCM 24T
GCR23. GK825T and 26T. GCM31, GC836, GCA35, (GCB38, KB40A. K841B ETC. ALL
AT 68p (7p). SAPPHIRE 32p (7p). DOUBLE DIAMOND STYLII: same dia 8T/LP tip each
side: no 78) All types £1-35 (7p). SAPPHIRE DOUBLE ST/LP, TIPPED 32p (7p).
PICK-UP WIRE: super thin flex screened, sheathed, TWIN 7p per yard, 4-core 18p per
yard (elther up to 6 yds. 7p). Over, charges paid. MICROPHONES: CRYSTAL: LAPEL
14", clip/hand, lead 3-5mm jack plug 88p (9p). CM20 Cream Plastic hand §8p (9p); CM70
“PLANET" Metal, tapered with neck cord, adaptor for tand £1-85 (11p); *“MIC 45"
Curved metal hand grip £1-10 (11p) ALL with leads. DYNAMIC: 209 Cardioid Ball.
50K /600 £ built in volume control, onfoff switch, special 201t lead, the best value any-
where at £8:60 (33p); UD130, uni-dir mesh ball 50K/600 (I jack plug, cable, adaptor,
£5-28 (22p); DM1A0, omni-dir, Ball mesh, 50K, cable adaptor, jack plug, £4-29 (33p each).
SPEAKERS: Very popular 12” ROUND, fitted tweeter, 3, 8 or 16 ohms (state which)
£8-08 (33p) or pair for stereo £4-85, charges paid. SMALL 2}, 3(, 80 or 64 0 (state
which) 88p (9p). More speakers in List. HEEADPHONES: High resistance 2000 (1 adjust-
able $1-10 (11p). EARPIECES: with lead and min. 2-5mm or 3-5mm (state which) jack
plug. MAGNETIC 11p. CRYSTAL (3:5mm plug only) 28p (up to 6 for 9p any aize).
SOLDERING IRON: 8lim, modern, British high speed, 81", all parts replaceable, blghest
quality, fully guaranteed £1-20 (11p) TRANSFORMERS: Sub-min 11 x 11 x 12inm.
OUTPUT (3 Q for OC72, etc.) 18p or DRIVER17p (Up to 12 for 7p). CONNECTING WIRE:
Packs of § coils, each coil 5yds. Asstd. cols. SOLID CORE 18p(7p.) FLEXIBLE CORE
18p (9p). BUPER THIN flexible for transistor wiring, etc. 18p (7p) RETRACTABLE
FLEXIBLE LEADS (CURLIES): With phono plug, each end, 6ft £8p, 121t 44p. With
phono plug/phono socket other end 6ft. 28p, 12ft 50p (8p lead any type). VIBRATORS:
12v/4 pin non-synch.121H D4, 23” ex. pins, 88p. BAME but 3}” ex, pins, USA 18§p. 12v/7
pin synch. (128R7) 21" ex. pins, 72p (8p any type). MAINS NEONS, iy leads 11p. NEON
SCREWDRIVER (pocket tester) 194p (7p either). MAINS BATTERY ELIMINATOR.
Input 240v-AC. Output 3, 41, 8, 74, 9 and 12 volt D,C. by switch selector. On/oft switch,
pilot lamp, leade, plug to sult most cassette recorders, £4:18 (27p). Highly sultable for all
transistor recelvers.

SPECIAL NOTICE—BETWEEN FEB, 22nd AND MARCH 14th S8OME DELA Y IN
DESPATCH OR ORDERS AND REPLIES TO CORRESPONDENCE MAY OCCUR
DUE TO RECONSTRUCTION, ALL ABOVE PRICES HAVE BEEN ADJUSTED TO
INCLUDE V.A.T, BUT FOR ALL ORDERS DESPATCHED BY UB UP TO MARCH
31at, PRE-VAT PRICES AS PER LAST MONTHS8 ADVERTISEMENT WILL APPLY.
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Board 4x3ins

Y

Loop
input

Y

OV (earth)

Qutput to
receiver

+10V

Fig. 8: Full size illustration of the printed circuit board, from the copper side. Small holes
are drilled for component leads and the componenls mounted from the other side of the

circuit of Fig. 7 to select two 2N3823 transistors
giving a similar voltage drop across the 1k#) resistor
in the test circuit. The balanced amplifier itself will
tend to level out small differences between the
transistors. .

Transistor Tr4 acts as a source follower and is
used to match the output from Tr3 into the low
impedance of the cable and the receiver input cir-
cuit. Capacitive coupling is used to thé output so
that if the cable is accidentally short circuited the
transistor Tr4 in the output stage will not be des-
troyed.

CONSTRUCTION

It is convenient to build the amplifier on a small
circuit board and to mount it close to. the tuning
capacitor on the main loop frame. A suggested
layout for a printed circuit board for the amplifier

Close-up of the matching amplifier and loop tuning capacltor.

board.

is given in Fig. 8. As an alternative the amplifier
may be built on a piece of Veroboard. It should be
noted that the screen leads of the 2N3823 transistors
are connected to earth.

To test the aerial system the input amplifier stage
should first of all be balanced. Connect a meter
between the drains of transistors Trl and Tr3 and
adjust the preset resistor VR1 until the voltage is
zero. The two transistors will now be drawing equal
currents.

Tune in a fairly strong signal from a known
direction and rotate the aerial to obtain maximum
pick up. At this point the loop should be tuned to
resonance by means of the tuning capacitor as
indicated by a further increase of signal when res-
onance is reached.

If the aerial is now rotated so that it is roughly
broadside on to the direction of the station being
heard a point should be found where the signal
falls to a low level. A further small adjustment of
VR1 may enable the signal to be reduced even
lower.

THE LOOP

The loop aerial used by the writer has 12 turns
on a 24in. square frame. To reduce self-capacitance
and give more turns for the same inductance the
turns are spaced %in. apart. For the winding
14/0-0076 p.v.c. covered flexible wire is used. Tuning
is by a 365pF air spaced variable capacitor across
the ends of the loop winding.

Signal pick-up for this loop with its amplifier was
found to be some 20dB up on the signal from a 30ft.
outdoor wire aerial. Using a Lafayette HE30 re-
ceiver the signal reading on the ‘S’ meter varied
from S9-+460dB at the maximum pick up point to
about S3 when the loop was rotated to the null
position. The null point itself is sharp and extends
over perhaps only two or three degrees.

117

- WwWw.americanradiohistorv.com


www.americanradiohistory.com

l E ' I E n s B BN M The Editor does not necessarily endorse the views expressed by correspondents

‘“Mobile’’ dog sledge

In the February 1973 issue of
Practical Wireless on page 890
you have a little note about work-
ing amateur radio from a dog
sledge, stating that this might
have been the world’s first QSO
from a dog sledge mobile instal-
lation. I would like to point out
to you that there have been a
number of radio amateur con-
tacts from dog sledges over the
past years. My first contact from
a dog sledge installation was
made in 1938 and I am quite sure
that that was not the first one in
the world.

The UK expedition which some
years ago tried to reach the North
Pole from Alaska also carried
amateur radio equipment and had
a number of contacts with the
outside world. A Norwegian ex-
pedition which also some years
ago tried to reach the Pole from
the northern part of Greenland
had practically all their contacts
with the outside world made by
amateur radio. Both these expe-
ditions relied on dog sledges for
their transportation.

In Norway and no doubt also
in other countries with similar
snow conditions amateur opera-
tions from dog sledges are not
infrequent, and 1 myself have
done it many times. I thought you
might be interested in knowing
this. Lars R. Heyerdahl, LAGA.
(Oslo 2, Norway).

Don’'t get knotted!

A serious error was made by
somebody when he knotted the
mains input cable, as illustrated
and described in the text on the
battery eliminator (on pages 920
and 921).

This can be very dangerous and
is specifically outlawed by the
Institute of Electrical Engineers
in their published regulations.

If a cable is rapidly bent from
a straight to a highlv twisted con-
figuration, as often occurs when
an item is knotted and the knot
pulled tight rapidly, the core
material may suffer from local
fatigue causing cracking of the
material. The cracking acts as a
resistance to the current flowing
through the appliances, hence
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local healing occurs.

The error, though dangerous is
so common that M. Wallis could
be excused it, provided the sug-
gested warning is printed.

-1 would suggest that one of the
plastic cable clamps, to secure
mains leads, should be used. S.
A. East, (Enfield, Middlsex).

Midget radio phones

Over the Christmas holiday |
assembled the Practical Wireless
midget radio, lashed it to the
head-band of some wartime
crystal ’phones and got good
listening for radios 2 and 4 and
others between.

The hospital wards being
quietish, 1 set off on some market
research; men and women
patients listened and all said that
such lead-less headphones would
be much appreciated, since they
currently roll about and pull out
the lead, and also cannot use
’phones when sitting out in the
middle of the ward. They need to
be lighter than my prototype,
perhaps built onto a stethophone;
and as not a few are hard of hear-
ing, a bit more volume is needed.
If we want Radio Humberside or
television sound (the ward set
provides vision only) we should
need something more sophisti-
cated 1 suppose. Also an experi-
enced Charge Nurse said if
’phones are not on leads 1 shall
need to put them on chains!

Incidentally, when walking
home across the common in the
fog the wireless ’'phones direc-
tionality helps personal align-
ment!—Dr. H. F. Barnard,
Pathologist East Riding Group
Laboratory, Westwood Hospital,
Beverley, Yorks. HU17 8BU.

25 years of transistors

I was especially interested in
Mr. R. Collins’s article, 25 Years
of the Transistor, because he
attributed the research and de-
velopment that led to it to the
Bell Company’s need for a sub-
stitute for the valve in the tele-
phone service, in the 1940’s.

1 think that there must have
been a lot that went before be-
cause men were looking for a sub-
stitute for the valve as early as

1920, and soon after, in:' the °
“Amateur Wireless” of those days.
an account was published of a
Russian scientist who was experi-
menting in making crystals per-
form all the functions of valves.

I remember this well because,
as a schoolboy, 1 put this down as
my own scientific basis for an
application for an Experimenter’s
Licence.

Unfortunately, 1 went to New
Zealand afterwards, and lost
touch with radio, but I wonder if
any other reader can recall what,
if any further developments there
were in those experiments.—John
Pinches (London, N.-W.7).

[ A semiconductor substitute for
the valve is now in production.
It has improved -characteristics
and longer life and uses field
effect transistor principles. This
device, called a FETRON, will be
described in full in next month’s
Practical Wireless.]—Editor

CQ! Gambia

We have been asked by the
General Manager of the RSGB to
publicise the following letter re-
ceived by him:—

Whilst on a visit to West Africa
recently, I was able to visit the
transmitting station of Radio
Gambia. I was asked to make an
appeal to British S. W. listeners
to report to them any reception
of Radio Gambia in Britain.

The point is that they have
received reports and QSL cards
from Australia and America, but
would very much like to hear
from any British listener. 1
understand that the transmissions
are as follows: —

Radio Gambia, 4-82MHz in the

60metre short wave band.

They tell me the best time for
a reception would be between
10.30 p.m. and 11.30 p.m. George
Wallace, M.P. (House of Com-
mons). 0

DID YOU KNOW....

. a subscription to P.W. for
one year costs £2:65 to any
part of the world . . .
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BSR LATEST SUPERSLIM
STEREO AND MONO

Plays 127, 10” or 7” records.
Auto or Manual. A high
quality unit backed by BSR
reliability with 12 months’
guarantee. AC 200/250v.
Size 18} x 1l}in.

Above motor board Slm.
Below motor board 2fin

With STEREQ and MONO XTAL

MONO-COMPATIBLE

Plays all records

BSR JUNIOR

Heavy duty 4-speed motor with separate [§
pick-up arm fitted LP/78
turnover mono cartridge.

Post 25p r{» :

4b ¢
SUITABLE ENCLOSURE 20 x 13 x 9|n. €9 POST 250
MODERN DESIGN TEAK WOOD FINISH

SPECIAL OFFER

SMITH'S CLOCKWORK 15 AMP
TIME SWITCH

Single pole two-way.

Maker’s last list price £4-50.
Brand new and fully guaranteed.
Surlace mounting with fixing screws.
Will replace erxisting wall switch to give ‘5 ._r_,.ﬂturn
home, garage, automatic anti-burglar lights, etc. Variable
knob. Turn on or oft at full or intermediate settings.
Two types available 0 fo 80 minutes or 0 to 8 hours.
OUR PRICE £1-50, P. & P. 15p or £3 pair Post Free.
(Please state type when ordering.)

WEYRAD P50—TRANSISTOR COILS

WOOFER AND .
E'M'I' TWEETER KIT £5 75
Available separately Post 25p

Wooler £4-25, Tweeter £1-90.
Comprising & fine example of a2 Wooler
10t x 8}in. with 8 massive Ceramic
Maguet, 440z. Gauss 13,000 lines.
Aluminfjum Cone centre to improve
middle and top response. Also the E.M.I.
Tweeter 3}in. square has a special light-
weight paper cone and magnet flux
10,000 lines. Crossover condenser and
fnll instructions supplied.

Impedance Standard. .
Maximum Power .
Un!nl Relponle

RA2W Ferrite Aerial.. 72p Spare Cores.......... 3p
Osc. P50/1AC........ 33 Driver Trans. LFDT4 58p
LF. P50/2CC 470 kc/l 36p Printed Circuit, PCA1 58p
3rd I.F. P50/3CC .... 36p I.B. Tuning Gang. .. 85p

Pslll or P51/2.. sep ‘Weyrad Booklet.
P50 OPT1

rin, 20p

lullud Ferrite Rod 8 x tin. 20p, 8 <
VOLUME CONTROLS | 80 onw Coax 4p. yd.
Long spindles. Midget Size | BRITISH AERIALITE

5 K. ohms to 2 Meg. LOG or | AERAXIAL-AIR SPACED
LIN. L/8 15p. D.P, 25p. | 40 yd. £1-40; 60 yd. £2.
STEREO L/8 55p. D.P. 75p. | FRIRGE LOW LOSS

Edge 5K.8.P. Transistor 25p ' Ideal 825 & colour 10p vd.
8in & 10in ELAC

HI-FI SPEAKERS TN
Dual cone plasticised roll -' :J
surronnd. Large ceramic

magnet. 50-16.000 cps. |
Bass resonance 55 cps. f
g ohlm coil. _ ¢
in. 10 watt,

16, s T £3-75::,:'

music power.

E.M.I. 13 x 8in.

SPEAKER SALE'

With twin tweeters

and crossover, 10 watt.

State 3 or 8 or 15 ohm.

(As illustrated) Post 25p

With fiared tweeter cone and ceramic

magnet. 10 watts.

Bass res. 45-60 cps. £2'25

Flux 10,000 gauss.

State 3 or 8 or 15 ohm. Ppou

TEAK CABINET £5 2";,‘,

BRITISH MADE STEREO
MULTIPLEX DECODER ¥ |
Brand New. 7 transistors plus intexrated

circuit. Fibre glasg printed circnit beard.

Sise 2} x 6} x }in. Pre-aligned. Com-

plete with stereo beacon indicator. 12V

d.c. operation. 400mV output lor 100uV

inpnt. Full instrnetions for any FM Tnner.

Some technical experience £6.50 Post

essential, 50p

BLANK ALUMINIUM CHASSIS 18 5.w.g. 2in. sides. 6 x 4in
45p; 9 x 7in.80p; 11 x 7in.70p; 18 x 8in. 80p; 14 x 1lin.
95p; 15 x 14in. 89p; 11 x 8in. 50p; 16 x 10in. £1.
ALUMI PANELS 18 s.w.g. 8 x 4in. 8p; 8 x 6in. 15p;
14 x 8in.16p; 10 x 7in.18p; 12 x 5in. 20p; 12 x 8in. 28p;
16 x 6in.28p;14 x 9in.84p; 12 x 12in.40p; 18 x 10in. 50p

RADIO COMPONENT SPECIALISTS

WHARFEDALE SUPER
10” HI-FI SPEAKER

15 watt 4 to 8 ohms. R

WILL NOT BE CHARGED IF YOU POST YOUR ORDER BY 31.3.73

ALL IODELS “BAKER SPEAKERS“ IN STOCK
Hi-Fi Manual 20 plans, designs,
crossover date and cublc tables. 42p. Post Free

20 ¢/s to 12 Kc/s. Bass resonance
2 cps. Massive Ceramic Magnet.
Deep fabric cone surround. Cast
alloy frame. Weight 5 lbs.

Value £10-50

OUR £5 50 Pom

A PRICE
THE FAMOUS WHARFEDALE SOUND!

R.C.S. STABILISED POWER PACK KITS
All parts and instructions with Zener Diode, Printed Circuit,
Bridge Rectifiors and Double Wound Mains Transformer
input 200/240v. AC. Output voltages available 8 or 9 or
12 or 15 or 18 or 20v. DC at 100mA or less.

PLEASE STATE VOLTAGE REQUIRED, £2 POST
Details S.A.E. Size 3} x 1} < 1liin. FTREE

GENERAL PURPOSE TRANSISTOR
PRE-AMPLIFIER BRITISH MADE
Ideal for Mike, Tape, P.U., Guitar. Can be used with
Battery £€-12v or H.T. line 200-300v D.C. operation.
Size 13” x11” x §”. Response 25 c.p.s. to 25 Kc/s. 28db gain.
For use with valve or transistor equipment. 90 Post
Full instractions supplied. Details 8.A.E. P 10p

NEW TUBULAR ELECTROLYTICS CAN TYPES

2/350V .. l4p | 260/25V .. 14p | 50 +50/350Vv .. 35p
4/350V .. 14p | 500/25V .. 20p | 60 +100/350V .. 58p
8/450V .. 14p | 1000/25V .. 35p | 32+82/250V .. 18p
16/450V  15p | 1000/50V .. 47p ) 32+ 82/450V o 331)
32/450V  20p | 81 8/450V.. 18p | 350+ 50/3256V

25/25V .. 10p | 84+-168/450V 20p | 32 - 32¢82/350V 43p
50/50V .. 10p | 16 4 16/450V 25p | 100--50- 50/350V 48p

00/25V  10p | 32 + 32/350V 25p |

LOW VOLTAGE ELECTROLYTICS

1.2, 4.5, 8.18, 25, 30, 50, 100, 200mF. 15V. 10p.
500mF. 12V. 15p: 26V, 20p; 50V. 30p.

1000mF. 12V. 17p: 25V. 35p: 50V. 47p. 100v. 70p.
2000mF. 8V. 25p: 25V. 42p; 50V.

2500mF. 50V. 62p: 3000mF. 25V. 479. 50V. 85p,
5000mF. 6V. 25p; 12V. 42p; 25V. 75p; 35V. 85p; 50V. 85p.

CERAMIC 1pF to 0-01mF, 4p. Silver Mica 2 to 5000pF, 4p
PAPER 350V-0-1 4p, 0-5 13p; 1mF 15p; 2mF 150V 15p.
500V-0 001 to 0-05 4p; 0-1 5p; 0-25 Sp: 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 0lm F 30p: each.
TWIR GANG. :0-0" 208pF + 176pF, 85p; Slow motion drive
365 -+ 365 with 26 + 25pF, 50p; 500pF standard, 45p;
Single gamg 500pF, 75p; small 3-gang 500pF, £1-80.
SHORT WAVE, SINGLE. 10pF 30p; 25pF 56p; 50pF 55p.
NEON PANEL INDICATORS. 250V AC/DC Amber 20p,
RESISTORS. ! w., 4 w., 1w, 1p; 2 w., 5p 10 ohms to 10 meg.
HIGH STABILITY. { w. 2°, 10 ohms to 6 meg., 10p.
Ditto 5°, Preferred values 10 chms to 10 meg., 4p.
WIRE-WOUND RESISTORS. 5 watt, 10 watt, 15 watt
10 chms to 100K 10p each: 2} watt, 1 ohm to 8-2 ohms 10p.
TAPE OSCILLATOR COIL. Valve Type 35p.

GARRARD DECCA DISCO DECK

£18.50 Zo

25p

Single Play Stereo Mono
Derzm transeription
head and arm. Four
speeds. 10}in. turn-
table.  Anti-rumble

filter. Bus compen-
sation. Laboratory
motor

P — -
METAL PLINTH & PLASTIC CO

Cut out for most Garrard or
B.S.R. Most will play with
coverin position 124 x 14% - T4in

£4-50
Covered in black leatherette N

Post 35p
ALSO AYAILABLE IN SOLID NATURAL MAHOGANY
WAX POLISHED FINISH-AT SAME PRICE

ALL POST
25p each
£1-50

MAINS TRANSFORMER

250-0-250 80 mA. 6-3v. 4 amp.
250-0-25080 mA.8-3v.354.63v.1a.or5v.2a. £2-50
350-0-33080 mA.8-3v.352.63v.12.0r5v.2a. £3:00
9332

300-0-300 v. 120 mA., 83 v.44a.C.T..63v.2a.
MINIATURE 200 v. 20mA 83v.

63 v
GENERAL PURPOSE LOW VOLTA
at 2amr. 3, 4, 5,6, 8, 8, 10,12, 15, 1&24nnd30v £2-25
1 amp. §, 8, 10, 12,18, 18, 20, 24, 30, 36, 40, 48, 60, £2 25
2amp. & 8,10, 12,186, 18, 20, 24, 30, 36, 40, 48. 80, £3-25
5amp. & 8, 10, 18, 18, 20, 24, 30, 36, 40, 48, 80, £8-75
3 smp. 5, 8 and 138 v. £1-00; Ditto 5 amp, £1-20.
3amp. 8, 5, 8, 10,13 and 5-0-5 v, £1-30; Ditto 5 amp. £1-50
AUTO TRARSFORMERS 115v. to 230v. or 230v. to 115y,
150w. £2-25; 500w. £6-25: 750w. £10; 1000w. £14.
CHARGER TRANSFOBMEES Input 200/250 v. for 8
or 12 v., 14 amp. £1-50; 2 amp. £1-80; 4 amp. £2-50.
FULL WAVE BRIDGE 'CHARGER RECTIFIERS:
8 or 12 ». outputs, 1} amp. 40p; € amp. 55p; 4 amp. 85p.
BATTERY CHARGERS. 131A. £2; 3A £3; 4A £4.
LUCAS 2D8500 Full wave Bridge 70V 5 amp 85p.
FACTORY ACT! MAINS ISOLATING TRANSFORMER
Primary 0-110-240 v. Secondary 0-240 v. 8 amps. 720
watts. lasulated terminals. Varnish impregnated. Fully
enclosed in steel case with uxing leet. Famous make.
Value £19. OUR SPECIAL PRICE £ lo Clrrllla
50p.

Can be used as 800 watt Auto Transformer 240-110V.

BAKER 12in. MAJOR £9

P. & p. 25p

30-14,500 c.p.s., 12in. double
cone, woofer and tweeter cone
R

together with a
ceramic magnet assembly
having a flux density of

14,000 gauss and a total flux
of 145,000 Maxwells. Bass
resonance 40 c.p.s. Rated 20
watts, Voice coils 3 or 8 or
15 ohms

Module kit. 30-17,000 c.p.s.

with t{weeter, crossover, baffle

and instri- o

[ e tions. P. & p. 25p.£| l 50

o, i S—
BAKER *BIG-SOUND” SPEAKERS P. & p. 25p
‘Group 25' i ‘Group 35' ‘Group 50°
12 inch 12 inch 15 inch
25 watt £8 a5 watt 50 watt £20
3 or 8 or 15 ohm '3 or 8 or 15 ohm 8 or 15 ohm

TEAK VENEERED HI-FI SPEAKER CABINETS

For 12in. or 10in. dia. speaker 20 < 13 ~ Sin. £8. Post 25p
For 13 « 8iu. or 8in. speaker 16 - 10 - 8in.  £5. Post 25p
For 10> 8in. or 6in. speaker 18 - 8 » 6in.  £4. Post 25p

LOUDSPEAKER CABINET WADDIRG 181n. wide, 15p ft.
GOODMANS 6%in. HI-FI WOOFER £4

8 ohm, 10 watt. Large ceramic magnet.
Special Cambric cone surround. Frequency
response 30-12,000 cps. Ideal P.A. Columns,
Hi-Fi Enclolures Systems. etc.

8in, STANDARD CONE 12W. £4 50, post 25p.

ELAC CONE TWEETER

The moving coil diapbragm givei a good
radiation pattern to the higher frequencies
and a smooth extension of total response
from 1,000 cps to 18,000 cMs. Size 3!

3} < 2in. deep. Rating 10 watts. 3 ohm

or 15 ohm wmodels, £],90 post 10p

SPEAKER COVERING MATERIALS. Samples Large S.A.E.
Horn Tweeters 2-16ke/s, 10W 8 ohm or 15 ohm £1-95.
De Luxe Horn Tweeters 2-18 Ke/s, 15W, 15 ohm £3.

TWO-WAY 3000cps CROSSOVERS 3 or 8 or 15 chm 95p.
LOUDSPEAKERS P.M. 3 OHMS. 7 x 4in. £1 25; 6}in. £1-50;
8 x b5in. £1 80, Bin. £1-75; 10 - 6in. £1 90; 10in. £2 00.

SPECIAL OFFER! 80 ohm 2.ln .; 2¢in.; 35 obm, in., 3in.
25 ohm, 2}in. dia.; 3in. dia.; 5in. dia. £ EACH
15 ohm, 3}in. dia.; 8 x 4in.; 7 - 4in.; 8 « 5in. TYPE

3 obm, 2iin.; 2in.; 3lin.; 5in. dia. (§ - 4in. 8 obm £1 50)
RICHARD ALLAN TWIN CONE LOUDSPEAKERS.
8in, diameter 4 watt; 10in. 5 watt: 12in. 6 watt 3 or §
or 15 ohm models £2:20 each. Post 15p.

VALVE OUTPUT TRANS. 2.’)p MIKE TRANS. 50:1 25p.
5 WATT MULTI-RATIO. 3. 8 and 15 ohms, 80p.

BAKER 100 WATT
ALL PURPOSE
TRANSISTOR
AMPLIFIER

4 inputs speech and
music. Mixing facilities.
Response 10-30,000 c]

all loudspeakers. A.C. 200/250V.

Separate Treble and Bass controls. Post.
Guaranteed. Details S.A.E. Free
BARGAIN AM TUNER. Medium Wave. £4.95

Trausistor Superhet. Ferrite aerial. 9 volt.

BARGAIN 4 CHANNEL TRANSISTOR MORO MIXER.
Add musical highlizhts and scund efiects to recordings.
Will mix Microphone, records, tape aud tuner £3.95
with separate controls into single cutput. 8 volt.
STEREO VERSION OF ABOVE £5 95.

BARGAIN FM TUNER 88-108 Me/s Six Transistor. 9 voit
Printed Circuit. Calibrated slide dial tuning.
Walnut Cabinet. Size 7 » 5 x 4 in.

BARGAIN FM TUNER as above less cabinet.

£9-85
BARGAIN 3 WATT AMPLIFIER. 4 Trausistor £4.5()
Push-Pull Ready built, with volume control. 9v.

COAXIAL PLUG 10p. PANEL SOCKETS 10p. LINE 18p.
OUTLET BOXES, SURFACE OR FLUSH, 25p.
BALANCED TWIN RIBBON FEEDER 300 ohms 5p yard.
JACK SOCKET §td. op 14p, t 23p.
Chrome Lead Socket 45p. Phono leu 5p. Phono Socket 5p.
JACK PLUGS Std. Chrome 15p; 3-5mm Chrome 12p. 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.

E.M.l. TAPE MOTORS Post 25p,

120v, or 240v, AC. 1,200 r.p.m. 4 pole
135mA. Spindle 0-187 x 0 75in. £| .25
Size 3] x 2} x 21in. tilluatrated).
E.M.l. GRAM MOTORS
120v. or 240v. A.C. 2,400 rpm. 2-pole
70mA. Spindle £ x Xin. Size 75P

21 x 2§ x 2%in. Post 25p.

337 WHITEHORSE ROAD, CROYDON

Open 9-6 p.m. (Wednesdays 9-1 p.m,, Saturdays 9-5 p.m)

Minimum post 15p. Radio Books & Components Lists 10p. (Export: Remit cash and extra postage.) Buses 50, 68, 159 Rail Selhurst. Tel. 01- 684-1665.
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SIEPHENS

ELEGTRONICS

DEPT E1
165 BICESTER RD,,

UNDER NEW MANAGEMENT

MR. BRIAN RIXON, B.Sc.

AYLESBURY BUCKS TERMS: Cash, Che;;z_ue‘or_P.O.

SEND LARGE SAE FOR LISTS

with
EXPORT ENQUIRIES WELCOMED order only.
- - 2 - - - 040 | PFRIX 100 | U301 0
A% 043 | 6ARD 785 | orec oas | 7va 078 EFe) 08 | GZ3¢ 080 | PrLvoods | Us0s 070
OB2 040 | 6A85 0-50 | 6F11 0-50 | 9BW6 070 UALITY VALVES EF98 075 | GZ33 075 | PL33 040 [ U404 070
OB3 070 | 6AB7G 0-85 | 6F13 050 | 10C2  0-80 Efis3 030 | Gz3d 060 | PLas g-gg Ul 080
- - . - EF184 0-35 | HABUHO &1 JABCRO
oo oan|eavs 035 |okis ous |iops os| GUARANTEED. SAME ersod 138 | " Mo | i 045 | " oo
- - - F : K : 90 0 G0 P41 0
7l 3-356 gﬂvsug-:g or2s 3-38 igmlz 8-3: DAY DESPATCH EL33 150 | KTét 235 | PLs4 040 | 'AF42 0-60
1R4  0-50 | 6BA6 028 | 6F24 080 | 10F18 0-60 EL34 050 | KT8 f-gg pLso g-gg VBl | odgg
18, 080 | 3Fs o085 | orss 08 | loLD11 07 Tel: Aylesbury 84619 EL3T 170 | PABA0040 | PL30N 090 | UBGAI 0.4b
185 030 | 6BH6 075 [ 6F28 070 | 10P13 075 EL4l 075 | PCR®  0-60 | PL50% 110 | UBFR0 0-40
0 | 6BJ6 055 | 6GK6 0-60 | 12AB5 0-70 EL81 065 | PCS8 060 | PLROI 1-00 | UBFR9 0-40
}?J: 8:20 6BK7A 0-75 | 6J4  0-60 | 12AC6 080 EL83 050 | PCo2 005 | PL802 0-85 | UBLL 070
1U5 075 | 6BNS 0-43 | 6J5GT 0-40 | 12AD6 0-60 | 30A5  0-60) 50CDGG 120 | DLO6  0-55 | ECCBR 040| EL84 025 | PCO7 050 | PMBS 060 | U'BL21 070
1v2 055 | 6BN6 060 | 6J6 030 | 12AES 0-60 | 30AE3 040 | 50KH5 065| DM70 060 | ECC89 0-50| EL8S 043 | PCS00 048 | PVal 035 | 1092 045
1X2B 055 | 6BQ5 025 | 67 045 | 1AL 056 | 30C1 ~ 0-30 | GOLEGT 060 | DM160 0-68 | ECCOL 0-30| EL8G 040 | POCB4 040 | PV33 063 | UCOR 045
2D21  0-40 | 6BR8 075 | 6K4Z/ 0-60 | 124Q5 0-50 | 30C15 1.00|85A2 055 [ DY51 0-55 | ECC189 0-65| EL90 042 | PCCBS 040 | PYS0 040 | DCFR0 070
8A4 045 | GBS7 180 | GKGGT 076 | 12ATG 0-40 | 30C17 110|90AG 240, DYS5 035| ECC807 100/ ELS 038 | PCCSK 055 | PYKI 030 | UUH21 0.60
3AB 075 | 6BWG 080 | 6K7 ~ 043 | 12AT7 040 | 30C13 0-90|90AV 250 | DYa7 0-3g| ECF80 035| ELS21 0-60 | Pucso 085 | P¥x2 036 | UCH4 o:‘g
3BPL 50 | 6BWI 090 | 6K8G 045 | 12AUG 045 | 305 100 (90C1 075 E8ACC 0-70 | ECF2 03| EL822 140 | PCCIX0 060 | D83 038 | U'CHE) 0
384 040 | 6BX6 025 | 6K25 075 | 12AU7 0-33 | 30FL1 080 |90CV 240 | EI80F 1.00 | ECF804165] ELL80 0-75 | PCC505 0-95 | PYKR 0:40 | UCLAI 060
3V4 065 | 6BZ6 045 | 6L6GT 0-55 | 12AVS 0-45 | 30FL12 110 | 807  0-50 | ESIOF 2-90 | ECH42 0-75| EM34 100 | PCCBO5 0-95 | PYROD 047 | UCLR2 035
5R4GY 0-75 | 6C4 085 | 6L7 45 | 12AV7 070 | 0FL14 090 (813 400 | EABCS00-38 | ECHS1 0:80| EM71 080 | PCFS0 0-30 | PYRO) 050 | UCLeg 048
5U4G 040 | 6C5GT 055 | 6L18 050 | 12AX7 033 |30L1 040 (866A 085 | EAF42 0-60 | ECFiS3 05| EM0 045 | PCFs2 035 | P30 038 | UF 85
6V4G 050 | 6CB6  0-40 | 6LD20 0-50 | 12AY7 075 | 30L15 0-95 (5642 070 | EBC33 060 | ECHB4 0-45| EM81 040 | PCFA1 060 | QQVO2-6 UFIL 060
5Y3GT 0-456 | 6CD6GA 6N7GT 0-55 | 12B4A 0-85 | 30L17 095 (6080 1.95 | EBC4L 0-65 | ECL80 0-50| EM83 0-50 | PCF86 0-80 L 225 | UF4l 086
523 075 130 | 6P25 160 | 12BAG 045 | 30PI2 1.00| 6146 ~ 1-60 | EBCSI 0-33 | ECL81 0-50| EMB4 035 | PCFST 110 | QQVO3-10 | UFs2 068
5Z4G 045 | 6CG7 060 | 6P28 065 | 12BA7 0-50 | 30P10 095 | 6146B 250 | EBF0 0-40 | ECL&2 0-35| EM85 100 | PCF801 0-50 s 128 | UFs3 085
6/30L2 090 | 6CH6 0-80 | 6Q7 050 | 12BES 0-50 | 30PL1 095 | 6360  1-25 | EBFS3 0-40 | ECL83 0-70| EM87 070 | PCF802 050 | QQV03-204 | UFS0 035
6AB4 045 | 6CL6 0-80 | 68A7 0-45 | 12BH7 0-50 | 30PL131-10 | 6939 225 | EBF89 0-32 | ECL84 0-55| EN91 040 | PCF805 0-90 L 5% | UFSS 040
GAF4A 0-60 | 6CUG 080 | 687 045 | 12BY7 0:65 | 30PLi4 185|719 085 | EBL31 150 | ECL8S 055\ EY51 0-40 | PCFBO6 0-75 | TT2| 340 | UFsa  0-40
6AGS 026 | 6CW4 070 | 68K7 050 | 12K5 100 |35A3 0460|7360 20| EC5S 050 | ECLES 0-40| EY80 075 | PCF808 0-90 | TT22 350 | UL41 085
6AGT 045 | 6CYs 050 | 6BL7GTO45 | 12K7GTO50 | 34> 075 | 7086 150 | EC36 0-60 | ECLL800 | EYSI 0-40 | PCH2000.70 | UIRj20 076 | ULS4 043
6AH6 0-80 | 6CY7 075 | 68N7GTO45 | 12Q7GT 045 | 35B5 0685|7895  1-50 | EC88 0-60 £:20] EYS3 055 | PCL8I 050 | U2 085 | IMA4 090
6AJ8 030 [ 6D3 085 | 68Q7 050 | 128R7 050 |35C5 060 | A2293 20| EC0 035 | EF37A 1.00| EY86 040 | PCLS2 035 | U26 085 | UYIN 0-50
6AKS 040 | 6DCS 080 | 68R7 050 | 20D1 080 |35D5 075 | AZL -~ 080|ECo2 45| EF40 050\ EY87 043 | PCL83 065 | Ust 070 | UYI1 1-00
6AKE 0-60 | 6DK6  0-60 | 6T8 88 [ 20L1 110 | 3BLEGTO75 | AZ31 056 | EC93 060 | EF41 065| EYS8 043 | PCLB4 045 | Usr @50 | UY4) 048
6AL3 048 | 6DQ6B 0-75 | 6U4GT 0-70 | 20P1 050 | 35W4 040 CBLI 0-90 | ECC36 100 | EF42 0-70] EZ40 0-50 | PCL8S 045 | Us2 040 | UYK2 050
6ALS -2 | 6DB4 125 | 6USG 0-75 | 20P4 1-10 | 35623  0-76 | CBL31 1-00 | ECC40 0-70 | EF80 0-30| EZ41 075 | PCL8S 125 | U76 040 | UYS5 040
6AMS 040 | 6EAS 065 | 6UBA 0-48 | 20P5  1-20 | 35Z4G 0-40 | CY31 050 ECC81 0-40 | EF85 0-35| EZ80 028 | PCL8001-10 | U7R 040 | W729 075
6AM6 037 | GEH7 030 | 6V6GT 0-45 | 25C5  0-80 | 365Z5GT 0-70 | DAF96 0-50 | ECCS2 0-33 | EFS6  0-30| EZ81 ~ 029 | PCL801 095 | UI91 076 | Y63 076
6AQS 043 | 6BJ7 0385 | 6X4 040 | 25L6GT0-60 | 50A5 080 [ DF96  0-50 | ECC83 0-33 | EF89 0-28| GTIC 300 | PCL805 0-50 | U201 050 | ZR03Y 135
6AQ6 070 | GEW6 0-70 | 6X5GT 0-45 | 2524G 0-35 |50B5 070 [ DKo2 0-70 | ECC84 0-30 | EFS1 0-87| GY501 0-70 | PD500 1.0 | U281 -85
6ARS 055 | 6F1 075 | 6X8 085 ' 25Z6GT 075 | 50C5 0-60 | DK96 0-60 | ECC85 0-40 | EF92 0-85| G230 045 | PF86 070 | U2k2  0-55
SINCLAIR EQUIPMENT RADIO BARGAINS
ic12€2-00 UHF. T.V. AERIALS s
250 £4-25 SUITABLE FOR COLOUR AND MONO-
v, CHROME
DY «= RECEPTION
Z30 £3-50 “ All UH.F. aeri-
als now fitted
(I with tilting brac-
uner ket and 4 ele-
AFU £4-50 PZ6 ment refiector.
stereo 60 £7-80 £6-40 LOFT MOQUNTING ARRAYS

KITS OF PARTS FOR THE IC12

includes all parts for the printed clrcuit and
volume bass and treble controls needed to
complete the mono version £1-30. Stereo version
with balance control £3-00.

POWER UNITS FOR THE I1C12

A set of components to construct a 30V, 0-5 Amp
power supply £2-27. Also suitable Sinclair PZ5
fully constructed £3-97.

PROJECT 60 KIT £2:50
Qur extremely popular kit contains the extra
capacitors. DIN plugs and sockets, cables and
fuse holder needed to complete Project 60.
S-DECS AND T-DECS \Th -f
S-DECS £1-44

T-DECS £2-88
#-DEC A £3-00

16 dil IC
carriers £1-25

SINCLAIR EXECUTIVE
CALCULATOR

OUR PRICE ONLY £69 (List Price £79).

SWANLEY ELECTRONICS
32 Goldse! Road, Swanley, Kent
Mail order only. Postage 10p per Item. Lists 10p.
After Aprll 18t please add 10% extra for VAT,

7 element 225, 11 element 2-75.
14 clement 3-25. 18 element 3-75,
WALL MOUNTING c/w
WALL ARM & BRACKET
7 clement 3-25. 11 element 3-75, 14 clement
4-25. 18clement 4:75. CHIMNEY MOUNT-
ING ARRAYS c¢/w MAST & LASHING
KIT. 7 element 4:00. 11 element 4-50.
14 clement 4-75. 18 element 5-25. MAST
MOUNTING arrays only. 7 element 2-25.
11 eclement 2-75, 14 clement 3-25. 18 cle-
ment 3-75. Complete assembly instructions
with every aerial. LOW LOSS coaxial cable
9np yd. KING TELEBOOSTERS from 3-75.
LABGEAR all band V.H.F.—U.H.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 S/D 2-00. LOFT inverted
‘T’ 1-25. EXTERNAL ‘H’ array only 3-00.
ITV (band 3) 5 clement loft array 2-50.
7 element 3-00. COMBINED BBC—ITV,
loft 1+5 2-75. 147 3-50. WALL & CHIM-
NEY UNITS ALSO AVAILABLE. Pre-amps
from 3-75. COMBINED U.H.F.—V.H.F.
acrials 1+54+9 4-00. 1+5414 4-50.
1+7+14 5-00. F.M. RADIO loft S/D 1-00
3 el 5. 4 el 3:50. Standard

coaxial plugs 9np. Coaxial cable 5np yd.
Outlet box 30np. P.p. ail aecrials 50mp.
Accs. 30np. C.W.0. Min. C.0.D. charge
25np. Send Snp for fully illustrated lists.
CALLERS WELCOMED
OPEN ALL DAY SATURDAY

K.V.A. ELECTRONICS

40-41 MONARCH PARADE, LONDON
ROAD, MITCHAM, SURREY
Telephone 01-648 4884
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Grundig Mariner TR865 £35-00
Grundig Elite Boy 500

bat/mains £27-00
Grundig Melody Boy 500

bat/mains £27-00
Grundig Meiody Boy 1000 £41-00
Grundig Yacht Boy 210 £34.50
Grundig Satellit 1000 £125-00
Alwa AR158 6w.b. (inc. air)  £31-00
Koyo KTR 1664 8w.b. £47-50
Koyo KTR1661 8w.b. £40-25
Koyo KTR1770 11w.b. £69-50
ITT/KB Goif Preset £22-50
ITT/KB Touring Int. Marine  £45-00
Toshiba IC70 £16-50
Grundig RF430 £26-50

With each set “Guide
to Broadcasting

FRE Stations” (160 pages)

WILMSLOW
AIIDIO, Dept. PW,

10 Swan St., Wilmslow,
Cheshire, SK9 1HF

e
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E are running out of frequencies. I know

‘)‘/ we have certain “Amateur Bands,” but some

of these are on a shared basis, i.e. we can
only use them provided we are not a nuisance to
other non-amateur stations using the band.

Many will remember when 40 metres was 300kHz
wide—it’s now 100kHz wide and intruders still
try to drive us off this remaining r.f. island. The
only real answer to amateur radio survival is
intelligent activity., With a band full of active
enthusiasts, intruders will think twice about taking
on our “QRM”. Those that do would find a few
.hundred amateurs from dozens of different locations
and countries, all suddenly doing tests on that
particular frequency. Whether amateur radio loses
any more of its r.f. spectrum or indeed a complete
amateur band, is entirely up to the people who
practise and enjoy our hobby.

A topical example is 4 metres or 70MHz. This
band is greedily looked at by many pecple (non-
amateurs) who would like to use the small piece of
4 metres which we still have. Activity on 70MHz is
very low from an amateur’s point of view, and if
activity is not increased, then the authorities may
well award the entire 4 metre band to ‘“other
services”. The argument could well be (and it is
a valid one) that since there is so very little
amateur activity on 4 metres, then you do not
really need that band. So how about some logs for
4 metres?

A 4 metre converter is not a difficult thing to
build and would offer a very useful intermediate
step in construction practice between the h.f. bands
and 2 metres. Constructing a converter for 70MHz
is not difficult but needs a little more care than
units constructed for the lower frequencies. One
excellent idea would be to use 70MHz as a local net
band, which would avoid the interference suffered
on 160 metres top band, would keep us clear of
Loran, which plagues 160, and would increase the
level of 4 metre activity dramatically. We have to
start somewhere or we could well lose this band.
So, 4 metre enthusiasts forward. Let’s hear what
you hear.

A letter from Paul Petty (Canterbury) tells of a
useful information service for European stations
which transmits on 80 metres between 2100 and
2200 GMT. There is a controller station which is
changed daily. Monday’s controller is DAILA. On
Wednesdays it is DK8FZ. The purpose of the net
is to assemble and disseminate information on DX
stations, i.e. future skeds.

Top band enthusiasts will be delighted to hear
that G3SZA has been heard on 160 metres in
Australia by a VK3 station. Alas callsigns are still
changing. MP4 stations have been heard using a new
call sign—A4FA., When will we have some callsign
stability? And why change from MP4M to A4FA?

Another strange change is that CT1 stations are
to use the prefix CT4 during the COQWPX contest

| THE AMATEUR BANDS

David Gibson, G3JOG
Frequencies in kiz ® Times in GMT

this month. Why is not made clear. First class licence
holders in Japan now have two-letter suffix calls
and second class licensees will use a JM suffix
followed by three letters.

Old hands will be pleased to hear VR6TC on
again from Pitcairn Island, and DX enthusiasts who
enjoy ‘hearing/working island stations should listen
for VQY9HCS who radiates on 15 metres in the
afternoons from Aldabra Island.

Robert Harpur (Shenfield) tells of two VP8
stations located in South Georgia which can be
heard some evenings between 14-125kHz and
14-130kHz. This page commonly informs of stations
heard by other short wave listeners and amateurs.
The gear is quoted, i.e. receivers, a.t.u. preselectors
etc., in this way readers can gauge how their own
performance is by direct comparison especially if
the report is from someone using similar equipment.
It has been suggested it would be nice to actually
see some of these stations. Photographs of individual
set ups would be of interest to others. Anyone got
any really good, sharp photographs of the gear
plus themselves. Think of the satisfaction of seeing
your trusty old CR100 smiling back at you from
the pages of PW.

Peter Franklin (Skegness) received a UNR30
receiver for Christmas and is busily spoiling the
brute with a diet of 100ft. end fed. A preliminary
listen on eighty metres brought forth a high level
of G activity. Peter queries the callsign G4GJ heard
testing a transmitter on 3-8MHz one afternoon.
Will the real G4GJ please stand up? .

Another eighty metre enthusiast is Peter Reed
(Brighton) who is the proud possessor of an FTDX401
receiver which apparently has a Japtick UFP. Sorry
Peter, I know of no ointment which can cure that.
Perhaps you could scrape it off with a bent screw-
driver. Peter’s log for eighty reads; FL8OM,
HS4AGM, I5FLN, JW9QH, MIC, M1l, VE1lAIH,
VEIIE, VS6D0O, VQI9R, WI1AA, WIKET, W2APU,
W2PV, W3WJD, YA1AH, ZL4KE, ZS1MH, ZS3GH,
5X5N, 9G1DY, 9HI1C, 9H5D, all on s.s.b.

Stephen Mayer (Poole) has a CR70A receiver fed
with a 90ft. wire. This set up brought in stations from
most European countries. From further afield;
PY2ZAT, W4AG, W5QGZ, all on eighty metres.

Great rejoicing in South Yardley where David
Sharred has found that his blood pressure and
country score have increased in direct proportion
to the arrival of a new CR150/2, This, together with
sharp ears (no, he’s not Mr, Spock) and a 140ft.
end fed raised these on 3-8MHz; CT2BG, FP8CT,
K1DQV, VE1ADV, VE3CDP/W9, V7SV, WICF,
W4CC, W5SR, W5SW, WAS9PRO, ZL3GS, 4X4UF,
5X5NK, 5X5XM, 9HIC.

Logs, in alphabetical order please, to arrive by
the fifteenth of the month to:
12 Cross Way, Harpenden, Herts.
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NEWS FOR
DX LISTENERS

HE first topic for this month is that of aerial

I wire. In the February column I asked if anyone

knew of a good source for aerial wire. The
number of replies was very pleasing and I must
apologise for not being able to answer them all
personally. ’

In general, your answers seem to bear out my
opinion that it is becoming more difficult to find
supplies of good quality aerial wire. The wire which
1 have always used in the past is that manufactured
by a firm called ’Aerialite’. This wire consists of
seven strands of copper with very strong insulation
which is ideal for the purpose.

Mr. A. E. Halladay informs me that this is still
available from a shop called ‘A1 Radio Components’
of 14 The Borough, Canterbury, Kent. The wire is
available in lengths of 25, 50 or 75 feet and is very
reasonably priced at 14p, 221;p and 29p respectively.
A charge of 6p is made for post and packing.

Mr. David Porter writes to say that a firm called
Chas. H. Young Ltd of 170-172 Corporation Street,
Birmingham, B4 6UD sells Stranded 7/-029 and
32/0-2mm Insulated wire in 140 foot lengths for
£1-87. This firm is also a good source for aerial
insulators and dipole centre pieces.

Mr. A. A. Smith of Preston in Lancashire sug-
gested the use of a particular type of G.P.O. Tele-
phone wire. This consists of a single strand of
steel wire which is covered with a film of copper and
then a layer of insulation. It is usually supplied as a
twin cable, similar to lighting flex, but this is
easily split into two separate wires. The advantage
of this wire is the superior strength of the steel
core. No supplier is known but the wire should be
available from Surplus Stores.

A preselector is basically an r.f. amplifier and,
as such, it will improve the performance of almost
any receiver. Many receivers do not have an r.f.
amplifier stage, the first stage being the mixer and
it is with these sets that the most significant im-
provement in performance wili be. obtained. If the
receiver has one or more r.f. stages incorporated
the improvement will not be so marked.

The preselector usually provides a gain of 30dB,
which in simple terms is a gain of 32 times, this
gain being very useful in the reception of weak
signals.

It is worth noting that the most common source
of lost efficiency in a receiving system is a mis-
match between components of the system. The
three common components are the aerial, the pre-
selector and the receiver. In the simplest case of
aerial and receiver it is essential to have a good
match between the two. If a preselector is added
there must be a good match between the aerial and
the preselector and also between the preselector
and receiver.
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READERS’ LOGS

The first log comes from Raymond Mowll, who en-
quired about preselectors, his equipment is a Trio
9R59DS and 100 feet of wire. The lack of a pre-
selector did not prevent him from hearing:

5047 Togo, French news and music at 2250.

7120 Kiev, with Mailbag programme at 0045.

7180 BBC, Tebrau, Malaysia relay at 1720.

9655 R. Damascus, Syria, in English at 2040. |
11710 RAE, Argentina with music at 2330.
11955 FEBA, Seychelles in English at 1745. [
15140 R. Havana, Cuba, commentary at 2100.
15375 R. Nederland, Bonaire, English at 1830.

R. M. Witney of Braintree has been active again

with his Skywood CX-203 receiver and 110 foot long-

wire hearing the following stations:

11730 Radio Ceylon at 0140. |
11815 Trans World Radio, Bonaire at 0055.

15165 Radio Denmark at 2000. :
15448 Radio Nacional de Brazilia in Spanish at 0225.

Peter North of Southport has sent in his first re-
port 'to the column using his Heathkit RG-1 receiver
and 24 foot long-wire to hear:

4979 R. Rumbos, Venezuela in Spanish at 0430.
4995 R. Brazil Central in Portuguese at 0030.
5075 R. Sutatenza, Colombia, Spanish at 0130.
. 9550 RTB, Belgium in English at 0050.
9730 ETLF, Ethiopia in English at 0400.
9745 R. Baghdad, Iraq in English at 1930.
11710 RAE, Argentina in English at 2300.
11720 R. Nacional de Brazilia in English at 2230.
11805 R. Globo, Brazil in Portuguese at 0030.
11860 R. Canada International, English at 2115.
11880 R. Ankara, Turkey in English at 2200.
. 11930 WIBS, Grenada in English at 2030.
11955 FEBA, Seychelles in English at 1730.
15300 HCJB, Quito, Ecuador in English at 1900.
15345 R. Kuwait in English at 0500.

Reports should arrive by the 15th of the month
and be addressed to me at 59 Windrush, Highworth,
Swindon, Wiltshire, SN6 7DT.
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ROAMER 10 WITH VHF INCLUDING AIRCRAFT

10 TRANSISTORS.9 TUNABLE WAVEBANDS, MW1,

MW2, LW, SW1, SW2, SW3, TRAWLER BAND. VHF
AND LOCAL STATIONS ALSO AIRCRAFT BAND

Built in Ferrite Rod Aerial for MW/LW. Retractable, chrome plated 7 section Telescopic
Aerial, can be angled and rotated for peak short wave and VHF listening. Push Pull output
uging 600mw Transistors. Car Aerial aud Tape Record Bockets. 10 Transistors plus 3
Diodes. Fine tone moving coil speaker. Ganged Tuning Condenser with VHF section,
Separate coil for Aircraft Band. Volume on/off. Wave Change and tone Control. Attractive
X 4”7, Easy to follow instructions and
diagrams. Parts price list and easy build plans 30p (PREE with parts). Earpiece with plug

Case in black with silver blocking. Size 9”7 x 7

and switched socket for private listening 30p extra.

Total building cost

£8'50

P. P. & Ins. 50p

(Overseas P. & P. £1)

P
-

n,‘k“",
i

-~

EIGHT
Mk |

NOW WITH
VARIABLE
TONE CONTROL

7 Tunable Wavebands: MW1, MW2, LW, BW], 8W2,
BW3 and Trawler Band. Bullt in Ferrite Kod Aerlal
for MW and LW. Retractable chrome plated Tele-
scopic aerial for Short Waves. Push pull output using
600mW transistors. Car aerial and Tape record sockets.
Selectivity switch. 8 transistors plus 3 diodes. Fine tone
moving coil speaker. Air spaced ganged tuning con-
denser. Volumne/onfoff, tuning, wave ehange and tons
controls. Attractive case in rich chestnut shade with
gold blocking. Size 9 x 7 x 4in. approx. Easy to
follow instructions and diagrams, Parts Price Llst
and Easy Build Plans 25p (FREE with parts).
Earpiece with plug and switched socket for private
listening 30p extra.

Total building cost £6.98 P.P. &
{Overseas P. & P. £1) Ins. 45p.

POGKET
FIVE

83 Tunable Wavehands: &

MW, LW, Trawler Band

with extended M.W.

band_for easler tuning

ot Luxembourg, ete.

7 stages—5 transistors and 2 diodes,
supersensltive ferrite rod aerial, fine

tone moving coll apeaker. Attractive black and gold
case. fize 5y X 14 X 3}in. Easy build plans and
parts price list 10p (FREE with parts).

Total building costs P,
(Overseas P. & P. ligtip) £2-29 IPm.ZSQp

-

{ SEVEN B5-

ROAMER;

MK IV

7 Tunable Wave-
bands: MWI, MW2,
Lw, 8wW], B8wg2,
BW3 and Trawler
Band. Extra Medium waveband provides easier tuning
of Radlo Luxembourg, etc. Bullt in territe rod serlal
for MW and LW. Retractable & section 24in. chrome
pleted telescoplo merlal for BW. Socket tor Car Aerial.
Powertul push-pull output. 7 transistors and 2 diodes,
fine tone moving coll speaker. Alr spaced ganged
tuning condenser. Volumefon/off, tuning and wave
change controls. Attractive case with carrying handle
Blze B x 7 x din. approx. Easy to follow instructions
and dlagrams. Parts price list and easy build plans
28p (FREE with parts).

Enrptece with plug and switched socket for private
lister:ing 80p extra,

Total building costs£5.98 P. P&
(Overseas P. & P. £1) Ins. 45p.

SIX

6 Tunable Wave-
bands: MW, LW,
BW1, SW2, 8W3
Trawler,bandplus
an extra Medium
waveband for
easter tunlong
ot Luxembourg
etc. Sensitive fer-
rite rod aerial and
telescopic aerial
for Short Waves.
3in. Speaker. 8
stages——t transistors and 2 alodes. Aftractlve black
case with red grille, dial and black knobs with polished
metal inserts. Bize 9 X 8} X 21in. apvrox. Easy bulld
plans and parts price st 25p (FREE with parts).

Total building costs . P,
(Overseas P. & P, L‘gl) £3.98 fns?:i:p

TRANSONA
FIVE =«

5 TRANSISTORS _
AND 2 DIODES

3 Tunable Wavebands: MW, LW and Trawler Band.
7 stage—08 transistors and 2 diodes, ferrite rod aerial.
tuning condenser volume control, fine tone
moving coll apeaker. Attractive case with red speaker
grille. 8ize 8¢ X 4§ x 1iin. Easy build plans and
parte price list 10p (FREE with parts).

Total building costs £2.50 P.P. &
(Overseas P. & P. 63p) Ins. 24p

CONSTRUCT.

Unit:

NEW! “EDU-KIT”

RADIOS,
EASY STAGE DIAGRAMS.
UNITS INCLUDING MASTER UNIT TO

COMPONENTS INCLUDE:
Tuning Condenser: 2 Volume Controls:
8witches: Fine Tone Moving Coil S8peaker: Terminal
Strip: Ferrite Rod Aerial: 3 Plugs and Sockets:
Battery Clips: 4 Tag Boards: Ralanced Armnature
10 Transistors:
Capacitora: Three §” Knobis. Units once
constructed are detachable from Master
Unit, enabling them to be stored for
future use. Ideal tor Schools, Educational
Authorities and all those interested in
radro construction.
Parts price list and easy build plans 25p
(FREE with parts).

AMPLIFIERS, ETC,,

FIVE

2 siider | enclose £

4 Diodes: Resistors:

All parts including . P.P. & N
£ ame
(Overseas P. & P, £1 Case and Pians £5 50 Ins. 32p |
et . o IAddress
;%lilég TER * Callers side entrance ‘*Lavells’” Shop
* Open 10-1, 2.30-4.30 Mon.-Fri. 9-12 Sat. I

SERVICE

ROAMER EIGHT []

.

1

|

: ROAMER TEN
|

1 TRANSONA FIVE []
1

POCKET FIVE

8 TRANSISTORS
and 3 DIODEY”

6 Tunable Wave-
bands: MW, LW,
HW1, BW2, 8Sws3

and Trawler Band.

Sensitive ferrite rod aerial for M.W. and L.W. Tele-
scopic aerial for Short Waves. 3in. 8peaker. § improved
type transistors plus 8 diodes. Attractive cess in
black with red grille, dial and black knobas with polished
metal Inserts. Size 9 x 5} X 2%in. approx. Push pull
output. Battery economiser switch for extended battery
life. Ample power to drive a larger speaker. Parts
price lIst and easy build plans 25p (FREE with parts).

Total building costs P.P. &
(Overseas P. & P. £1) £4-48 Ina. 32p

RADIO EXCHANGE CO

61a HIGH ST., BEDFORD, MK40 1SA. Tel. 023452367

. please send items marked.

O ROAMER SEVEN O
TRANS EIGHT O
ROAMER SIX O
[0 EDU-KIT O

IParts price list and plans for

PW52

L———_———————————:—-un—
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GOING BACK...

I

[

60 P

20 PO

of our New Zealand readers who informed us

that he is an ardent vintage radio equipment
collector. He told us that he decided one day to
cart all his gear out on to his back lawn (it’s baking
hot over there at this time of the year) and take
some pictures for us to show in the Going Back
column.

The reader, George A. Weston, says that he would
be grateful if anyone could supply him with the
exact dates of the British-made sets, so, if anyone
wants to contact him, the address is 179 Rosebank
Road, Avondale, Auckland, New Zealand.

The items we show in our pictures have all been
fully restored by Mr. Weston and where components
had to be substituted, he used parts of the same
vintage. Likewise, any valves used were of the same
period and not later replacement types.

Picture No. (1) is a set made by McMichael. It
has MH on the panel and is an all-wave superhet.
There are five valves inside the unit and one outside.
Date is about 1927. ‘

Next, in picture (2) is a Philips 2516 with valves
506, E415, B443 and date of manufacture is about
1830. The matching speaker is a Baby Grand model
2028 balanced armature cone type that can either
hang on the wall or sit on the table as shown.

Set No. (3) is an American ‘“Radiola” model 12/20.
Dated about 1925 it has UX199’s in all stages except
a UX120 as output valve. Case is walnut veneer.

The Gecophone shown in photograph (4) is a
1924 model containing 2 valves and working from
batteries. There is one r.f. stage with variometer
and a detector stage with condenser-controlled
reaction. The valves used are “R” types and the
receiver is shown sitting on top of a 2-valve
amplifier.

Picture (5) shows a 1924 “B.T.H.” crystal set with
matching phones. The “driving instructions” are
shown in the lid. Also shown is a “Polar Twin”
2-valve battery receiver about 1924 vintage and a
Gecophone crystal set ¢1924 in mahogany case.

The “B.T.H.” is called ‘Radiola’—a name
generally associated with RCA in America, indicat-
ing a tie-up between manufacturers.

An ‘“Atwater-Kent” model 30 c1926 6-valve set is
shown in picture (6). It uses grid stoppers (Cossor
system) in lieu of neutralizing. This was the first
single-dial model made by this company. Valves are
UX201A’s in all stages.

No. (7) is an American 1926 “Grebe” MVI1
synchrophase 5-valve neutrodyne battery set. Valves
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THE other month we received a letter from one

COLIN RICHES
ARTHUR DOW

used are UX201A’s. The cabinet is mahogany.

A Philips Dutch 2510 1930 vintage 5-valve mains
torf. is shown in picture (8). Valves 2 x E442
screen grid, detector E415, output C443 with a 506
rectifier. The case is a metal frame enamelled black
with insert panels mottled rich deep red.

Picture (9) shows an American ‘“Gilfillan GN1
c1926 5-valve neutrodyne battery set. This is a
de-luxe model with walnut veneer case. It is 3ft long
to accommodate “B” batteries. There is a meter
for battery checking and three covers on the front
drop down. In 1926, this set cost £35.

No. (10) shows a “Claritone” re-entry horn speaker
(rear left) made by Automatic Telephone Co.,
England. It has a heavy cast-iron case and was made
in 1924, A B.T.H. horn speaker (rear right) can be
seen (c1926). This model has a brown flare with a
transfer in black and gold.

Also shown are a “Brown” H4 (front left) (c 1926)
a Burndept “Peter Pan” (c 192??) and a “True
Music Minor” (front left)—date not known and
no information available.

Photograph No. (11) shows an American cone
speaker with a balanced armature. It is made from
pressed steel and painted gilt. No. (12) is a cone
speaker with a reed unit. It is called a “Mellotone”
and the cone is made entirely of cardboard. The
stem and base are wooden and the date is April
1926.

In some future Going Back articles we hope to
show some more of our readers’ collections of
vintage radio gear.

g reader remembers

R. J. Hall, 7 Darlington Road, Longrock, Penzance,
Cornwall, comments on his early days in radio . . .

“In those days the enthusiast enjoyed winding his
own solenoid coils and basket coils, building up
variable capacitors from threaded brass rod, brass
or aluminium plates and nuts and bolts, and even
winding transformers, both r.f. and a.f. I myself have
wound more than one mains transformer by hand
at 7 turns per volt on a sq. inch core and made
speech coil formers and wound them.

It was common practice in the early days to plan
a set and build it on a ‘breadboard’ layout when it
usually worked perfectly but on being tidied up and
put into a cabinet it invariably refused to function.
In those days radio was a fascinating hobby but
since it has become an exact science half the fun has
gone”.
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1 #McMichael "MH™ receiver dated about 7) The Philips 2516 dated about 1330 and 3 R.C.A. model 20 Radiola of 1925.
1927.

t

Philips '‘Baby Grand™ speaker

=7 -

e SR

4 Gecophone 1924 vintage sitting on a 5 B.T.H. crystal set (1924) with Folar
2-valve amplifier Twin and Gecophone set

10 A selection of vintage speakers. 1 1 American cone spejker with balanced 12 Cone speaker with a reed uni.
armature.

1125

WWW.americanradiohistorv.com


www.americanradiohistory.com

TAKE 20

JULIAN ANDERSON

HEN a diode is reverse biased it becomes a
W low value capacitor. Integrated circuits

make use of this effect as in this tech-
nology it is far easier to incorporate this than a more
conventional component. What is more, the actual
value of the capacitance depends on the voltage
applied. Special diodes are made to make the best
use of this effect and are known as Varicaps but as
we have mentioned, all diodes exhibit this affect,
the higher the current rating, the better the affect.
We can make use of this effect where a small capacity
change is sufficient such as in a b.f.o. and.it is this
which forms the subject of our project this month.
Instead of using a variable capacitor, which would
be expensive, we are using a simple potentiometer
to alter the tuning.

The complete circuit is shown in Fig. 1. The tuned
circuit, which operates round about 465kHz, is made
up from C4 and L1. This is coupled to Trl to form
an oscillator, C2 providing the feedback to maintain
oscillation.

L1 is the Repanco DRX1 crystal set coil which has
both long and medium wave windings, we only use
the medium wave winding in owur circuit and the
connections should run to the common connection
of both windings and to the tag that goes to the
start of the smaller winding. In the normal state
this would be tuned somewhere in the medium wave
band and to increase the inductance (and also to
give some control over the operating frequency) we
fit a dust core into the centre of the coil.

The tuning side is accomplished by VR1, R1, D1
and Cl. If a low value capacitor is connected from
the collector of the transistor to the negative line
this will alter the frequency. We cannot connect the
diode directly here as we would affect the d.c.
operating conditions of the transistor and so we
have to d.c. block this; C1 performs this function.

To alter the capacity of the diode we have to
apply d.c. bias to it and this has to be varied. VR1
can be almost any potentiometer from 5k to 500k(};
all we need is a variable voltage at the slider. R1 has
to be included to prevent funny things happening
at the extremes of the track.

As regular readers of this column will know, we
often use Veroboard but this is of less use at r.f.
frequencies and straightforward drilled s.r.b.p. board
is better and a layout is shown in Fig. 2. This should
cause few problems; the wiring on the reverse side
is shown dotted.

When the unit is switched on, the slider of VRI1
should be at the centre of the track and then, with
the unit near a receiver, the core in L1 should be
turned until a whistle is heard on all stations.
Whistles may well be heard on one or two stations
but this will mean that the frequency, or an har-
monic of it, are on top of that station and not on the
i.f. When the correct setting has been found VRI1
can be adjusted to get the right sort of beat note,
it has a fair range both sides of the centre fre-
quency. On the layout a wire is shown marked “To
Rx”. It will not normally be necessary to make a
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No. 47
VARICAP TUNED B.F.0.

=
o
R3
VR1 150k I
100k —

cs |
G 19V

R
39k

Fig. 1- The circuit - instead of using a conventional variable capacitor,

D1 tunes the circuit

T +ve via SW1

7’
|
|
5
]
1

—_—tr . —ve

Fig. 2: A suggested component layoul on drilied s.r.b.p. board.

* components list

T(o~047) iPP3
PR
-

m 1nkﬂ iW, 5 per‘ éent» 2 AR
B2 ki) ERRR T & et | fo
R3. - 150K0) D e 1n
R4 3Bk Veas § ip
" WR17 100k linear pot 12p
C1 " 1000pF polystyrene dp
C2 . 1000pF polysiyrene dp .
EE-” 1000pF polysiyrene AP o - .
" C4 . 470pF polystyrena At |- AN
Y5 0:05:F Mylar etoe” et N i .
© Trl BCIE EEEat 10p )
Dt 1N4001 ced e | N )
Lt . DR¥1 crysial set coil 3 - 18p: =
.- Dust core to it L1 Rt AR, | g
SW1 On-off toggle swilch 3: “8p e
o o B o
- m L .“
. Prices are those recandly advertised and may have
. changed. No allowance is made for minimum order’
- costs or for postage and packing and these points @
. should be checked r.arefut!r before Ord'Eang :

,iw@\ N g TR Y /’FQ -

connection and this wire may not be needed but if
the beat note is a bit weak this wire may be dangled

‘among the components of the receiver’s i.f. strip. ll

.
'
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YOUR COMPLETE AUDIO-ELECTRONIC STORES
More of everything at the right price. All your electronic requirements
within 200 yards — call and see for yourself.
INTEGRATED CIRCVUITS SPECIAL OFFERS! T IR T AU
B mplilier
Why buy alternatives when you can buy the genuine article from us at BFYS,DEMI CO,N D'};,E:IORS Em’f:':::s;:"mw B2
competitive prices from stock. BRANDED FROM TEXAS I.T.T FAIR- 590f2 10p F i)
CHILD 1000 MC/S All Colours S GEX E.(
25 + 20p 25 + 9p =
,';88 ¥ 100 + 8p £|.50 each
+ 15p 500 + 6p
| 1000 + 5p TRIACS -
] STUD WITH ACCESSORIES ‘%
Type LU 2f2d 28j90  Tipe Type AF117Mullard 25p | 2N3819 Texas 35p | Type Volts  Price
P p P p P 25 + 17p 25 + 30p PV, 11
AN7400 = 0-20 0-18 0-18 | “N7450  0-20 0-18 0-16 | 8N74146 150 1-40 1 30 100 + I5p 100 + 25p 3 AMP RANGE =)
BN7401  0-20 018 0-16 | SN7451  0-20 0-18 0-18 | BN74150 8-35 2-95 2-16 500 + 12p 500 + 20p 8C354 75p
8N7402 __0-20 0-18 0-16 | SN7453 0-20 0-18 0-18 | SN74151 1-10 0-95 0-80 1000 + 15p 8C358 ‘200 "Bn
8N7403 020 018 0-16 | AN7454 0-20 0-18 0-16 | 8N74153 1-351-27 1-20 8C350
8N7404 0-20 0-18 0-16 | BN7460  0-20 0-18 0-18 | S8N74154 2-00 1-75 1-86 | OCI70 Mu!lard 25p] BC107, BCI08, 6 AMP RANGE <T048)
BN7406 0-20 0-18 0-16 | RN7470  0-30 0-27 0-2§5 | BN74165 1-551-47 135 25 + 20 BC109 10p each 8C40A 100 85p
8N7408 0-30 0-27 0-25 | AN7472  0-30 0-27 0-25 | SN74156 165 1-47 1.5 100 + 180 Il Makes Sc4oB 200 90p
BN7407 0-30 0-27 0-25 | AN7473  0-40 0-87 0-35 | BN74157 1-80 1-70 1-50 500 + 150 2 8C40D 400  £1-00
8N7408 020 0-19 0-18 | BN7474 0-40 0-37 0-35 | 8N74160 2-80 2-40 2-25 1000 + 135 |og + .',’P 8C40E 500  £120
8N7409 0-45 0-42 0-35 | &N7475 0-55 0-52 0-50 | 8N74161 2-60 2-40 2:25 D 500 + SP 10 AMP RANGE (T048)
8N7410  0-20 0-18 0-16 | BN7476 0.45 0-42 0-39 | BN74162 38-40 3-25 2-70 1500 + 6p BCA5A 100 95p
SN741)  0-23 0-22 0-20 | AN7480  0-80 0-76 0-67 | BN74163 3-40 3-256 2:70 { By 99 Mullard 15 + 5p 8C45B 200 £1.00
BN7412 0-42,0:40 0-36 | BN7481 125115 1-10 | 8N74164 275 2-30 210 utlard 13 pp==r=mmm——m—m—ramt— | 8C45D 400 £1-25
BN7413=..0-80/0-27) 0-25 | BN7482  0-87 0-80 0-70 | BN74165 4-00 3-50 3-00 25 + I2p AD161, AD162 35p | BC45E 500  £145
B8N74186  0-3 0-25 | BN7483 1-00 0-90 0-85 | 8N74168 4-00 3-50 300 100 + 10p each | 16 AMP RAKGE (TO48)
BN7417  0-80 0-27 0-25 | 8N7484 090 0-85 0-80 | BN74167 8-25 560 5-10 500 + 9p 25 + 32p HC50A 100 £1-25
8N7420 0-20 0:18 018 | SN7486 0456 0-41 0-88 | BN74170 4-10 8-55 8-05 1000 + 8p 100 + 28p 8C5018 200 £1-35
BN7422 0-48 0-44 0-40 | AN7490 075 0-70 0-65 | BN74174 2-00 1-75 1-30 500 + 25p BC50D 400 £1-65
BN7423 0-48 0-44 0-40 | BN7491AN1-00 0-95 0-90 | BN74175 1:35 1-27 1-15 1000 + 22p BC50E 500  £185
BN7425 0-48 0:40 0-36 | BN7462 0-75 0-70 0-85 | 8N74176 1-60 1-85 1.20 | OA202 10p |~——mmeeemee——eeeme | D1AC D32 25p
8N7427 0-42 0-39 0-35 | BN7493 075 0-70 0-65 | 8N74177 1-60 1-356 1-20 25 + Bp 2N3053 20p § TRIACS
BN7428 0-50 0-45 0-42 | BN7494 080 0-75 0-70 | BN74180 1-55 1-30 1-20 100 + 7p 25 + i8p Additional Type«
8N7430 0-20 0-18 0-1¢ | 8N7495 0-80 0-75 0-70 | BN74181 7-00 6-00 5-50 500 + 6p 100 + 15p 10430 (TOR6) 85p
8N7432 0-42 039 0-85 | 8N7496  1:00 0-87 0-95 | BN74152 2-00 1-80 1-60 1000 + 5p 500 + 12p 40669 (I'lantic)
8N7435 0-70 061 0-44 | 8N7497  6-25 5-50 5-00 | SN74154 2-40 2:00 1-80 : 1000 + 10p £1-00
8N7437  0-65 0-60 0-50 | 8N74100 slz‘sg f-ao 2-00 | BN74185A 2-40 2-00 1-80 40486 (TO3) 80p
8N7438 0-65 0-60 0-50 | BN74104 1-451-35 120 | 8N74190 1-95 1-85 175
BN7440 0-20 0-18 0-16 | SN74105 145 1.33 1.20 | SN74191 1-95 1-85 1-75 oc”lM””a:d 50p | 2N3055 5 552 | NEW BRIDGE
SN7441ANO-7b 0-72 0-70 | BN74107 050 0-45 0-40 | BN74192 2-00 1-80 1-80 'og + 439 25 + 2p RECTIFIERS
8N7442  0-75 0-72 0-70 | BN74110 0-80 0-70 0-60 | 8N74193 £-00 1-90 1-80 IR x84 LR &f ©
8N7443  1.00 0.95 0.90 | BN74118 1-00 0-95 0-80 | 8N74184 2-50 £-25 1-80 ood] + 2 |goo + 114 SMALL SIZE AND LOW COST
SN7445 200 175 1.60 | BN7411% 1.90 1.78 1.85 | 8N74195 1-85 1-70 1-60 + 30p + 33p Type Volts  Price
SN74121 060 0-55 0-50 | 8N74196 1-50 1-40 1-30 PN, 141
BN7446  2:00 1:75 1-60 | gN74122 185 1-25 1-10 | BN74187 1-50 1-40 1-30 HALF AM
7 . P ~_ f
BN7447  1:75 1:60 145 | §N74123 2:70 2-55 2-47 | BN74198 460 8-70 3:35 { JEMER LINEAR BO5/05 50 ((2op &
8N7448  1-75 1-60 1-45 | SN74141 100 0-95 0-90 | BN74195 4-60 3-70 3-36 BO5/i0 100
PRICES OF 7400 SERIES ARE CALCULATED ON THE TOTAL NUMBER DIODES (O/P AMPS) | ONE AMP ; x :
ORDERED REGARDLESS OF MIX o o TUBULAR / Y
400 M/W 6% 702C  TO5/ 75p | Blj05 50 25p/ ‘"
LARGER QUANTITY PRICES PHONE (0I) 402 4891 S hes & /
TEXAS HANDBOOK NO. 2. 1.C. 700 PAGES DATA 60p. POST 20p. B;;;asu"x 090 095 35p | BI/IO (D 25p
HIGH POWER SN 74 HOO) Now in stock—send S)Ranee TOSCRD LR ey 20 W
LOW POWER SM 74 LOO for list No. 36 A," voltages 723C  D.LL. 85p ONE AMP (@1 \_);\H |
go‘;‘ei"’ch"“‘ 725C  TO99 450 | TUBULAR St
A SELECTION OF SEMI-CONDUCTORS FROM\ STOCK — 741C T09‘>,_§5§ w005 50 30p 1
(o1 op | 741C  D.I.L 550 | wot 100 35p
AAY30 10p | BCL47 BUI05S 225 | OC44  15p 1843 (_35p) | 2N3085 55p 1004 8p | 747C  T099'$1.10" woz 200 40p
AAY42 16p | BC169C BY100/ 169 | OC46  1Bp | V405A “: 2N3440 7bp | 500+ 65p | 747C  D.LL. Wo 500 45p
AAZ13 10p | BCIS2, wp BY 126 15; OC57  50p | ZTX108 12p | 2N3442 126 § 1000+ 5p £1.10 TWO AMPS : H x 4 L
ACI07 35p | BC214 “Y5pY BY127 1I8p | OC7T1  15p | ZTX304 12p | 2N3525 75p 72741P D.LL. 60p .
AC126  25p | BCY32 75p BYZ13 35p | OC72  25p | ZTX301 15p | 2N3614 58p | Any one type. 72748P D.I.L. 60p B2/05 50 35p L
AC127 25p | BCY34 36p | C106D 65p | OC77  45p | ZTX 302 18p | 2N3615 26p ———————— | BINCLAIR B2/100 100 4 ) )
AC128  25p | BCY39 100 | GETI1! 55p | OCBL  25p | ZTX341 20p | 2N370% 10p § Watt 5% 1ICI2 £1-80 | B2/200 200 xgﬁ
ACI76 25p | BCY42 :mp GETI115 656p | OC83  25p | 2TX500 1bp | 2N3704 10p ‘ire Ends TOSHIBA B2/600 600 50p
ACI87 ®5p | BCY43 | GET880 45p | OC140 55p | ZTX503 17p | 2N3705, 1 etal Cage TH0131" B2/1000 1000 60p
ACi88 25p | BCY55 25 LM309K 0C170 25p | 2G301 30p | 2N3714 I~ 1l voltages 20 WATT AMP FOUR AMPS |
ACY17 80p | BCYT0 (T03) 187 | OC171 380p | 2N404 20p | 2N3771 176 | 6.5 100 Volt 2447 POST PAID § 4H » JL x & [
ACY20 20p | BCY71( 20pk MATI2125p | OC200 4bp | 2N527 85p | 2N3773 200 | 20p each THO0M4P Pre Amp | B4/100 100 80p
ACY2l 20p | BCY72 ¥5p[| MJE340 50p | OC201 75p | 2N6€S6 16p | 2N3790 225 £1-50 § B4/200 200 85p
ACY38 65p | BCYS7 £:99° MJE370 70p | OC202 80p | 2N697 1&g | 2N3819 85p 25+ 180 ! [ ira aND B4/400 400 70p =
AD140 BOp | BCZ11 50p | MIE520 75p | OC203 50p | 2N706 .10p | 2N3820 50p 100- 180 | GIROUITS REF B4/600 600 75p
AD149 80p | BD124 80p | MJE2855 OCP71 125 | 2N930| 20p | 2N3866 85p 500+ 12p 0 50 B4/800 800  £1.00
AD161 85p | BD131L 75p 10 | ORP12 50p | 2N987 “~46p | 2N3803 16p | 1000+ 10p 210p ¥ o1X amPs
ADI62 85p | BDIS2 80p | MJE3055 ORP60 40p | 2N1131 25p | 2N3906 12p | . FREE WITH JH x iL x &
AF117 20p | BF115 25p | 75p ’ P346A 20p | 2N1132 25p | 2N4061 12p ny one type. PURCHASES B6/100 100 70p U
AF118 50p | BFI67 25p | NPF105 40p | RAS3I0AF | 2N1302 18p | 2N4062 12p T B6/200 200 75p
AF124 26p | BFI73 26p | NKT21420p | 45p | 2N1304 22p | 2N4126 15p | 3 Watt Plastic B6/400 400 90p
AF139 30p | BFI79 80p | NKT21640p | RAS508A]; 3N1305 gzp 2;!4871 ggp Wire Ends 5% TRANSISTORS, | Bsj600 600  £1-00
AF186 40p | BFI80 30p | NKT21740p 2N1307 25p | 2N54567 30p | 8EZ Range .
AF239 4Up | BF194 16p | NKT40370pM T4 A 37 | 2N1308 25p | 2N6777 55p IC's, TRIACS, | SILICON CONTROLLED w
A8ys7 50p | BE195 1op | NKTi04 50|} TILo asp 2N1613 20p | 28001 1.00 | A% volages BRIDGES, RECTIFIERS 1
ASY28 25p | BFS61 25p | OA5 50, 2N1671 1-00 | 28012 10-00 § 6:8-100 Volts SCR’s. LDR’ Type Volts  Price
BA102 30p | BFSYS 25p | OA10  35p IP30A 80p 2N2147 75p | 28018 6-25 | S0P each. Sy s PV, 1-11
BA1S  7p | BFXI3 25p | OA8! _10p |\TIP31A 60p | 2N2160 59p | 28026 890 — ONE AMP
BA145 15p | BFX34 75p | OAS1 \ 7p [ TIP32A 70p | 2N2217 25p | 28301 50p § epyon e CR31/05 50 25p
BAX13 B5p | BFX37 30p | 0A200 ~Zp°| TIP33A 2N2221 20p | 28303  85p | prerprpne BOemvimeowo | | CR8 1710 100 300)
BAX16 7p | BFX88 20p | OA202 10p | 1-00 | 2N22224 28324 860 | e pnpEn CR81/20 200 . 30p
BC107 10p | BFY50 20p | OC16  75p | T1P34A 25p | 40250  50p | pragne -t - CRS 1/40 400 1. 35p"
BC108 10p | BFY51 20p | OC20  95p | 1:50 | 2N2369A 40360  40p CRS 1/60 600 45p
BC109 10p | BFY52 20p | 0C23 85p | TIP35A 15p | 40361 40p Type P.1.V.1-11 | THREE AMP (T048)
BC108C 12p | BFY64 50 [ 0C25 _ 40p | 50 | 2N2906 20p | 40302 80p | 1 amnp miniature | CRS3/05 50 30
g B¥Y90 59p | OC28 ( 85p | TIP36A |"N29"6MH\ 40408 50p | IN4001 50 6 ... CR83/10 100 30p
BCLI3 150 | iy v3g 800 | OC35  80p 3-00 | colsy ~10p/ 40486 75p | IN4002 100 7 2 | § CR83/20 200 f%fq; tAmp
BC117 20p | BgX20 15p | OU36  85p | TIP41A 75p 2N305&\80§ 40836 1-10 § IN4003 200 8 - CR8 3/40 400 TOS
BC143 35p | BSYD7 15p | OC42  40p | TIP42A 85p ' 2N3054 50p ' 40430 100 | IN40Os 400 8 = — | CRS3/60 600 '\grm—r
. IN4005 600 104 EIKVJ':‘,’ /’;%P D=
IN4006 800 12 4
VAT Fricss DO NOT include QUANTITY DISCOUNTS IN100s 1000 15 | NEW FREE SEVEN AMP (104®)
Value Added Tax. From §10% 12+ : 15% 25+ ANY ONE 1’5 amp miniature {| B OKLET CRE7/200 200
Ist April, 1973 10% must be added | 20% 100+; 25% 250+ TYPE g B8 - CRS 77400 300
and shown separately to your total § From above sections except Integrated PL4003 200 10 (g‘\;’ék )ISDD CRS 7/600 600
order (inclusive Post/packing). Help | Circuits and Special Offers where dis- PL4004 400 10 SIXTEEN AMP
us to help you receive your order | counts are included. PL4005 600 12 ) VYPES— SCR 16/100 100
without delay. Minimum order value £1 please. PL4006 800 15 | Send for yours | SCR 16/200 200
Postage 7p on all orders. PL4007 1000 16 today! gg% }g{égg :gg

404-406 Electronic Components ahd Equipment01-4028381 | Open.- 3am-6pm,

5 TV [V 354-356 High Fidelity.and Tape Equipment 01-4025854/4736 | §2Y5a week
I -309:PA-Disco-Lighting High Power Sound 01-723 6963 7,,,,,,,,;”
I. M ITED 303 Special offers and bardains store All stores open

EDGWARE ROA D, w2 Allmail'to 303 Edgware Road, London W2 1BW allday Saturday
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Why pay more - look at our
Fantastic Barain Offer!

A COMPLETE AUDIO SYSTEM
An all “White"” Hi-Fi Stereo System to blend with modern furnishings.
Solid state, fully transistorised tuner/amplifier with Stereoc Multiplex
Decoder. 4 wavebands Long/Medium/{Short/VHF. 8 watts per channel
{music power) output. The latest BSR CI29 4 speed Mono/Stereo §#
record changer. Two white matching bookshelf speaker units.

OUR PRICE £6300

Credit terms £6-30 deposit plus £2:00 p. & p. followed by 12 pay-
ments of £5-32, Tota! Credit Terms £70-14 SEND £8-30 TODAY.

A TRANSIS-
TORISED
HI-Ft
STEREO
RADIOGRAM
SYSTEM AT
LESS THAN
HALF-

NORMAL PRICE

The system includes ele-

gantly styled solid state Teak finish cabinet tuner/amplifier. Push-
button selection, 4 waveband VHF/FM, short, medium & long wavebands.
The latest 4-speed B.S.R, Mono/Stereo record changer with two 10in. X
6éin. matching eliptical speakers. Supplied ready for housing.

EASILY FITTED — NO TECHNICAL KNOWLEDGE NECES-
SARY. OUR PRICE £39.95. Credit Terms of first payment of
£3-95. 10 paymaents of £4-10. Total credit price £44-95, p. & p. £2.
SEND £5-95 TODAY

The uncabineted system is ideal as an economical replacement for
an outdated chassis. The Stereo Tuner Amplifier with medium,
long and short wavebands provides Worldwide coverage, even
the weakest continental stations can be received with superb clarity.
Push button band selection, |0 watts total output. Frequency response
25-18000 Hz.

BSR 4 SPEED STEREO/MONO TWIN ELLIPTICAL SPEAKER.
RECORD CHANGER plays all These low impedance, perma-

types or 7in., 10in., and [2in. nent magnet units have been
Mono of Stereo records. Manual specially  selected to provide
or automatic play. the fullest range of audio

reproduction.

EASY TO INSTALL—NO TECHNICAL KNOW-
LEDGE REQUIRED. List Price £45-74. OUR PRICE
£37-00. Credit Terms £3-70
deposit plus £2 Post & Packing
followed by 12 payments of £3-15
(Total Credit Terms £41-50)

} Don’t miss this bargain.
= Sk SEND £5-70 TODAY

ALL EQUIPMENT COVERED BY 12 MONTHS FULL GUARANTEE
- sy CALLERS WELCOME = e

Please send me free details of your range

Post coupon
NOW for...

.............................. PW/4/73 L
100.Chase Side London N.14
Tel:01-886 3733/9666 .

leaflets
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PRACTICAL
WIRELESS

§ALL

SILICON!
ELECTRONIC IGNITION SYSTEM

This Capacitor-Discharge Electronic Ignition System was
recently described in Practical Wireless and has proved ex-
tremely popular. We are able to offer the kit in two forms; the
standard kit containing the electronic components only, enab-
ling the customer to tailor these to his own layout, or the
de-luxe version containing a ready-drilled roller-tinned printed-
circuit board and fully machined die-cast case with A.M.P
Electrical Spade Connector Block. Each kit is supplied with a
custom wound transformer, first grade components and full
constructional details.

The original circuit employed Germanium Power Transistors
for the negative earth version. WE NOW SUPPLY SILICON
P.N.P. POWER DEVICES AT NO EXTRA COST! All
components available separately. Case size 43" x 3%’ x 2”.
Complete assembly and wiring manual 25p, refundable on
purchase of kit.

Suitable for 12v or 6v systems with Pos. or Neg. earth.

Price: Standard Kit ceve.....£7-25 U.K. Post Free
De-Luxe Kit ................ £8-75 U.K. Post Free

Quantity Discounts:
Trade and Overseas 1-5  Nett 6-9 Less 10%,

10-49 Less 15%,  50-99 Less 20%
100-999 Less 259, 1000 up Less 30%

PLEASE NOTE ALL THE ABOVE PRICES ARE
SUBJECT TO ANY V.A.T. ADJUSTMENT.

STATE POS. OR NEG. EARTH AND 6V OR 12V WHEN
ORDERING.

DABAR ELECTRONIC PRODUCTS

98A LICHFIELD STREET,
WALSALL, STAFFS. WSt 1Uz
Tel. Walsall 34365

Enquiries Invited
Mail Order Only

NEW VALVES! GUARANTEED AND TESTED
24-HOUR SERVICE

1RO -25| DAF9L 21 | ECC85 31 | EL84 20| PCFsuz 88 Us2y g5
185 ‘21| DAFY6 35 LCH35 48| EMS80 35 | PCL82 28 yso, .73
1T4 14| DFY1 14 |ECH42 56 EM8] 35 | PCL83 53 | y)pouy 09
384 24 | DF96 35| ECHSI 26| EM84 30 | PCL84 31|

46 | DH77 18| ECL80 -27 | EY86 27| PCL85 -3¢, UBF8y -28
6/300L2 24 | DK91 25 | ECL82 .27 |EZ80 19| PCL&S -85 UCC85 32

E 21 | PFL200 -49 | UCH42 -58
6AQ5 -21 | DL92 ‘24 | EF39 -36 | KT6! -54 | PL36 45 | ycHs1 28

6BW7 48 | DL94 48 EF4) .56 | KT86 75| PL8I _—

6F1 57| DL96  -36 | EF80  -22 | N78 £1-oo|PLsz UCLsz  -30
6123 64 | DY86 21 | EF85 26| PC86 44 | PL83 81 |UF#1 49
6F25 49 | DYs7 21 | EF86  -27 | PC88 44 PLB4 28| UFSs 28
12AU7 17 | DY802 -28 ([EF8y  -24 | PCO7T  -38 | PLoGv 59 | Und4i 52
23L8GT -18 | EABCSO -28 | EF9l 12 PC900 28 | PL504 59 | yrgy .7
30c15 56 EBC33 38| EF92 26| PCC3s 27| PYS! 28| o0 o
30C17 78| EBC4l -47 | EI'183 25| PCOBY 41 | PY82 - :

. 23
30F5 -60 | EBF89 27 | EFI84 27| PCC189 -46 | PY8U0 -aulUYHG 22

30FL1 58 ECC81 -15 | EH90 ‘33 | PCK80 25 | PY80I 30 | W77 ‘42
30FL14 .87 | ECCs2 17 | EL33 ‘54 | PCF88 44 ‘ R1Y 271 7717 18
30PL1 -58, ECC83 21| EL4! -52 | PCF801 27 | U251 -80

Post/Packing on 1 valve 7p. plus 3p. per valve on each extra valve. Any parcel jusured
against damage in transit 3p. extra. Office address, no callers.

) 83 Osbaldeston Road,
GERALD BER NARB Stoke Ne;i:non,ol:‘on::n N.16

I":I 1

Jovch v

TRANSFORMS

S | # P Yl SYSTEMINTO
spun  Soun @ i SENSATIONAL
gulfs s QUADRAPHONIC

s AT

you with nat- SOUND
ural realism
from every INTRODUCTION PRICE

corner of your £7'50
room. Simply wired to your amplifier or Tuner/Amp.

speaker outputs and again into 4 speakers. Neat 353P&P
;tyl;]ng w;:th bru}:h/id efffct console panel. Peak input power 50w into
_ohms. Front Hi/Low Level 6dB. Phone jacks for i

Size: 6” x 3}”d. x 2”h. Guaranteed. ! or input and output.

'—_’;1 (Dept. PW 2), 43 BARTHOLOMEW CLOSE,
CCIL JLONDON, ECIA 7HP. Tel. 01-600 3211,

www.americanradiohistorv.com
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photographic enlarger, to determine the ex-

posure required for any particular print. 1t is
cheap to build and easy to use, with a range up to
about 40 seconds.

TH]S instrument was designed for use with @

THE CIRCUIT

This is shown in Fig. 1. LDR is a light depeudent
resistor whose resistance varies with the amount of
light falling on its face. LDR and VRl form a
potential divider. The potential at point A is deter-
mined by the setting on VR1 and on the resistance of
the LDR, hence on the light incident on its surface.
Trl and Tr2 form a Schmitt trigger. The potentiat
at A determines which of these transistors is on and
which is off.

Tr2 has a light emitting diode D1 in its collector
circuit, which lights when Tr2 is conducting.

To measure the amount of light incident on the

meter, VR1 is altered until the extinguishing (i.c.

on-off) point of the diode is found. The setting of
VR1 is thus a measure of the exposure time re-
quired. A knob with a linear calibration around the
outside is used to alter VRI1.

The unit is sensitive to voltage supply change.
hence a zenor diode D2 is used to regulate the power
supply.

SWI is a push button swilch which is depressed
only when making the exposure, hence climinating
the possibility of forgetting to turn the unit off.

COMPONENTS

Other transistors could be used for Trl and Tr2
e.g. 2N2926. VRI is 50k{). Increcasing the valuce in-
creases the range of the instrument but decreases
its sensitivity.

D1 does nol have its positive lead marked. This
must be found by trial and error or by using a meter.

CONSTRUCTIONAL DETAILS

The whole unit can be fitted into a small plastic
box 41zin. x 3in. as shown in Fig. 2. Veroboard is used
to' mount the transistors and resistors. Two small
holes can be drilled to take the LDR leads, a dab of

METER

 A.PDONLEAVY

R6 i
R4 470  SW
"
il 200 hs
2-22v 9]-
Azener PP3I

Tr2 —
h_2N3704
R3 RS
10k 470

f1y. 1. The complete circuit which is basically a Schmitt trigger.

% components list

Resistors
[ r1 4-7kQ2 R4 1kQ
|| RrR2 22k RS 470Q
R3 10k R6 4700

All W, 5% types
VR1 50kQ lin, pot.
LDR ORP12.

Transistors

TR1 2N3704

TR2 2N3704

D1 TIL209 (light emitting diode)
D2 62V zener diode.

| Miscellaneous a
| 9V 'battery; Battery connector; Veroboard; On-off

switch, push button type; Plastic box; Calibrated
| knob or dial.

slue will hold it in place. Further constructional de-
\aifs are not given since the layout is not critical
and most constructors will find it is a simple job to
assemble the instrument.

The instrument is now ready for calibrating.

CALIBRATION

The scale is calibrated in terms of exposure as
follows: a piece of clear blank film is put into the

1129

www.americanradiohistorv.com—


www.americanradiohistory.com

Strips run
this way

PP3
+ve

w1

Fig. 2: Constructional details.

Fig. 3: An example of the gradia- ” :
tions which wili appear on the gé . e
printing paper; the time of each
exposure is marked below.

enlarger; all lights in the darkroom are put out ex-
cept for the enlarger light; the instrument is placed
on the easel, SW1 is depressed and VR1 is adjusted
so that the diode light just goes from on to off. The
reading on the scale is noted. (It is important that
the scale reading is always taken from on-to-off since
the off-to-on reading is different, owing to hysteresis
in the Schmitt trigger.)

A narrow strip of paper is then used for a test
strip. Parts of the paper are exposed in multiples
of two seconds. The developed strip will look like
Fig. 3. There is a gradual transition from light to
black. The first black stripe can be judged and the
corresponding exposure time also. The scale reading
and exposure time are then noted.

The procedure is then repeated for different light
readings (scale reaq;ngs) and a graph of scale
reading against exposure time is plotted, Fig. 4.

. Scale reading

1
10 20 30 40 50
Exposure time (secs.)

Fig. 4: A calibrated graph relating the knob markings of 1-10 to the
' time.

1130

For scale readings between 20 and 40 seconds it
will be easier if the strips are exposed in multiples of
4 seconds.

A similar calibration graph must be obtained for
each different type of printing paper used.

USING THE INSTRUMENT

Having obtained the graphs, the instrument is
simple to use. Place it on the easel such that a clear
part of the film e.g. the margin between the frames
or an unexposed frame, shines onto the LDR. Find
the on-off point of the diode DI and note the scale
reading. From the graph, read off the required ex-
posure time, it the scale reading is 5 then
the exposure tinme is 19 secs. This will give the
correct exposure time for all normal negatives with
full tonal reproduction.

CONCLUSION

The instrument is cheap and easy to make, and is

time for this print is 14 secs.

anrst biack strip,i.e. exposure

8 10 12 14 16 18 20
SECONDS

reasonably accurate. Its great advantage is the saving

in time, since after initial calibration there is no
need to make a test strip for every exposure. B

Srorror

25 YEARS MARCH 1973 page 993. At the foot of
column three: The I.E.R.E. is publishing a collection of
20 papers in their journal on semiconductor subjects.

DIGITRONIC SOLID STATE DIGITAL CLOCK
MARCH 1973 page 1009. The sentence—There is no
need . .. harm a LED is to pass too high a current
through it (most LEDS work operate on 10-15mA).

Back Numbers

We regret to inform readers that owing to
the closure by the Company of the department
concerned it will no longer be possible to
supply back numbers of Practical Wireless or
Television. .

Reference to past issues of the magazines
may sometimes be obtained at certain public
| libraries who may hold bound volumes. A few

libraries are said to offer a photostat service.
Alternatively, we are always willing to insert
a free request for specific back numbers in our
“CQ” column which appears in most issues.

—\WWWW amercanradiohictory com -
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LARGE STOCKS ELECTROVALUE

ATTRAGTIVE DISCOUNTS ;
DEPENDABLE SERVICE RO il
Specialists

TRANSISTORS BY ELECTROLYTIC CAPACITORS | Polycarbonate
S|EMENS AND IAI:II:II:';!E:g? 3v 83V 1oV 18V 25V 35V 50V 83V 100V _50/0 Tolerance
NEWMARKET Ln‘i?“ - . ki 1 g; 3:2:'.l.up to 0-1u¥: [00V/01uF and

2N 3058 nupn wsilicon power 80p 2?- i Ly r?- 5 —sg;" gp 00].2' 0?1’7"“5; 5:}0;.21(:1;1 . ‘022:
ACI53K pnp germanfun low power 25p 8 5 o & o 0-1:'0-12; 0-15 “Fach 4p.
ACI%6K npn germaniuto low power 23p 22 5’ 51 v 8 8 el‘ b4 ach 5p.

ADI161 upn germanium mediun power 42p b1 5 D P s er e 6 7p J 027.0:336p.0307p.0478p.05610p.
ADI182 pnp germantum medium power 40p 4 14 P P B B 4 ‘P 0-68 11p. 1uF 13

AF13% pnp germanigm GHF 33p oo S & & 6 6 T G lop 1B p. 1uF 13p.

BCN 107 18h; BC108 12pMBC109 13p: 85p 6p 8p 6p 8p op 4p l4p 2lp

BC167 10p: BC169 0p: BC169 109 } npu 470 ép ke ('79 8p 10p 1l4p 18p 18p 34p

BC177 15p; BCI7E 14pEREISH 26 2000 8 10p '10p" 18 160 160 D

BC:257 9p: BC258 8p: BC2sg 9p | P 2200 iy 1tp 3y 200 30 33

Btandard groupings available. 10,000 315 gg; sop  83p

BD135 npn med power 26p
BD138 pnp meit power 275

e RESISTORS 10%, 5%, 2%

0 A200 9p+0A202 10p

Other semiconductors Codr Power Tolerance Range Values 11069 10 to 99 100 up
ACI128 21p; AF11T 24p available {ace note below)
BFY51 20p [s} L/20W 8% 82(2-220K Q2 12 ] 8 7
Full lists and technical data will be found in (C }53{} ,'?,.,‘: :.77 8_13%{\00 ‘33 8:’,
Catalogue No. 6. C 12w 59, $70-10MQ 1 08

C 1w 10% 4+70-10M 2 1¢

MO 12w 29, 10Q-1MQ 3 2 nett
SIEM ENS! ww W 100, £ 1200 022Q-39Q 7 [

Ww AW 8°% 1Q-10K Q2 7 a

ww ™ 5% 1Q-10KQ 2 ] 8
THYR'STORS : Coden: C—carhon i, high stability, low noisc Prices are in pence each lor quantities of the same

MO ructal oxide, Eieotrost] TRB. ultra low nolke, ohmic value and power rating. NOT mixed valnes,

0-HA 400V B8p, 600V 70p WW—wire wound, Plessey (Ignore fractions on total value o! resistor ord:
3A 400V 60p, 400V 88p Values:

1512 denotes werfess 10, 12, 16, 18, 22, 27, 33, 39, 47, 50, A8, 82
47V and thelr decaden,

24 denotes serfen an B12 plus 11, 13, 16, 20, 24, 30, 36, 43, 81,
2278, 81 and thelr decados.

ZENER DIODES full range 1524 valies: 400mW:

30V, 14p each; 1W: 68V 1o 82V, 27p each: [-OW:

to 73V, 48p each. Olip to Increune 1:OW rating ta 3 wattx
(type 260F) 4p,

EVERYTHING BRAND NEW, GUARANTEED TO MAKERS SPEC.
DIN PLUGS & SOCKETS NO SECONDS OR REJECTS

All grub screw fitting for }” xhafts.
| Black. For other types—aee P TENT'OMETERS
t'atatogue Na. 6, P.0d
0

rack; double wipe

= Rotary, cerbon §
f SINGLE P20 Im 100 (i\fo 2-2M (2,
) 1 ‘ 12p, JPD-zo lLmz,\t 7{% n‘;tgl-\mamfx
V I A~ Liant 12p+ Dus! ang lln 47K 0
U V w 2-2mf2, ABp;‘Duul log, 47K Q to
3 F12
02

by Hirshmann, 4.\ rating

29m K, 48p: Log/antllog, 10K,
29K, 7 IM only 42p; Dual
antilog, 10K only, 48p. Any type
with 2A D.P. malns swltch,
12p extra.

Only decades of 10, 22 & 47 avall-
able In ranges quoted.

DUAL CORCENTRIC DP20 In any
combination of P20 values, 60p;
with switch, 72p:

SLIDER

Lin or log. 10K to 1meg. in all
popular values, each 26p.

Control knobs: bik/whitefred/yel/

2 way LB—socket 10p; plug 12p. 3 way ser. socket 10p:
plug 12p. 5 way =cr. vocket 12p: plug 18p.

TRANSISTOR 5 >
ACCESSORIES = & P
To3 cover 7p F18 F17
Heat slnks 1°%¢/w, type W1 unlrilled 80p

TYPE 20

= \
— P (20mm) pack of 3 32 ge./bluefdk. grey/It. grey, esch 8p.
2] F 7’| 1713 (26mm) pack of 2 88p - ¥
SW|T0“ Es I 12 (33mm) pack of 2 40p [ 1vre or2o CAR!??P , BKD%E?OE‘RILEF i“g‘g
W\ p ) | | 119 (20mm) pack 01",’.32» s];‘o“ﬂ “_?70‘(‘11 T bke sK7, 10K
1011C  8PST j 1,18 (26mm) pack 0f2 : L W okhoon, 4705, 1M,
toggle  19p: . 117 (38mm) pack of\? 40p aPL s o s AR
409 DPDT toggle K 1.4 (20mm) pack of X 40p 2M2, OM, 10) 5 X =
2Bp. (These are chroue pluted K 3074 (ETinm) aluniniun, each 24y h horizontal mounting, 5p each.

2-5A rating)
7201 Sub-miniature  DI'DT
250V a.cf2A 48p

ROTARY SWITCHES

Radionpares Minlature Maka-switch (i assemnbly kit form)

All ltews offervd for sale I accordance with our stated

IT’S AI.I. IN THE I.ATEST terns of business, copy of which available ou request.

Pricex yuoted DO NOT include V.A.T.

ELEGTROVALUE cATALOGUE ) DISCOUNTS Not «llowed on wetl prier items.

Shaft 48p. No. 6 (4th printing) contains details 0 109 on orders ot £5 or more, 15°, on orders lor £15 or
Wafers, MDBB-2P5W. 1PHIW: SBM-1P12W, 2P6W. of 100°r of semi-conductors; 1Cs with wlth mote. Prices subject to alleration without prior notfcs.
3P4W, 4P3W, iP2W, cach, 6p. clreuit dlagrams, R's and C'x of

practically every kirul. accessories, 25

cotnponents,  tools, 1uaterials, ete. p POSTAGE AND PACKING FREE
WAVECHANGE information and equivalent tables, SURCHARGE 10p on «mall inall orders unider €2, Overseas
SWITCHES o] ete. Well illustrated (46 pages 54 refund orders carriage and insurance charged at cost.

ML) 25p. post free with refum!
voucher for 25p. allowable on orders voucher U.$.A. CUSTOMERS please contact ELECTROVALUE
over £6 or more. AMERICA, P.O. Box 27, Swarthmore PA 19081.

(Dept. P.W. 4) 28 ST. JUDES ROAD., ENGLEFIELD GREEN, EGHAM, SURREY, TW20 OHB
Hours: 9--5.30: Sat. 1 p.m. Tel.: Egham 3603 Telex 264475
BUS. REG. NO. 1047768. R.0. 28 ST. JUDES ROAD, ENGLEFIELD GREEN, EGHAM, SURREY. TW20 OHB

IPL2W, 2P6W, 3P4W.
NI P3W, e \ch 24p

 ELECTROVALUE
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AUT?—ELECTRIC CAR —— STANDARD WAFER SWITCHES mmm—
AERIAL .
Btandard size 1}” wafer—ailver-plated G-amp contact,
:;::n:mzotgd‘%‘}ﬁ":: !&t;h;{:l:lcv standard §” spindle 2” long—with locking washer and aut.
table. Buitable for 12V positive or i No. ot Poles 2 way 3 way 4way 5 way 6 way 8 way 9 way 10way 12way
negative earth, Bupplied complete s 1 pole 40p 40p 40p 40p 40p 40p 40p 40p 40p
with fitting instructlons and ready ' < poles 40p 40p 40p 40p 40p 40p 40p 70p 70p
wired dashboard switch. £5-75 plux = 3 poles 40p 40p 40p 40p 70p 70p 70p 95p 95p
25p post and insurance. 4 poles 40p 40p 40p 70p 70p 70p 70p 2£1-20 £1.20
5 poles 40p- 40p 70p 70p 95p 9O5p 9©5p £1-45 £1-45
8 poles 40p 70p 70p 70p 95p O5p H5p 2170 £1.70
7 poles p 70p 0p 95p £1-20 £1-20 £1-20 £1.95 £1-95
TAPE HEADS ;Po}en ;g ;gp ;gp ggv £1-20 :{%2 Sii‘!g !.;22 2-20
poles p P p 21-45 . 21- 22-45 2245
el T oL e ning EmorsYintormat ion 10poles 70p 70p 95p £1-20 £145 £145 £1.45 £-70 457
told that these have been wound in’ a very 11 poles 70p 95p 95p £1-20 21-70 £1-70 £1-70 £2-95 2295
ingenious way so that winding may be coupled 12 poles 70p 85p 95p £1-20 21-70 £1-70 £1-70 £3-20 £3-20
either in parallel or in series d d ‘whether
high or low impedance ls required. We also
have matching erare heade and now offer these in -
paira. 1 record and 1 erase head. Price of the THYRISTOR LIGHT DIMMER )
2 track 45p per pair. 4 track 75p per pair. Pair For any lamp up to 250 watt. Mounted on switch plate
mounted on plate 45p extra. to fit in place of standard switch. Virtually nu radio inter-

ferences.

MAINS OPERATED CONTACTOR

220/240v. 50 cycle solenoid

with laminated core so very

sllent in operation. Closes 4

circuits each rated at 10 amps.

Extremely well made by a

German Electrical Company.

Overall size 2} x 2 x 2in. o
50 each.

-2
S TELESCOPIC

_/_,,.,.-"f AERIAL

; for portable, car radio or

'/ tranemitter., Chrome plated—

aix sections, extends from 7} to
47in. Hole In bottom for 6BA screw.
38p. KNUCKLED MODEL FOR F.M. 50p.

Price £2-95 plus 20p post and insurance.
Industrial model 5A with control knob but not mounted
on switch plate, £3.

HORSTMANN ““TIME AND SET'* SWITCH

(A 30 amp Bwitch). Just the thing if you want to come home
to a warm house without it costing you a fortune. You can
delay the awitch on time of your electric fires, etc., up to
14 hours trom setting time or you can use the awitch to give
3 boost on period of up to 3 houra. Equally suitable to control
processing, Regular price probably around £5. Bpecial snip
price £1-50, p. & ins. 23p.

13 AMP TWIN GANG SOCKETS

Offered at lesn than wholesale price—your
opportunity to replace those dangerous
adaptors—brown bakelite flush mounting—

standard fitting. Unswitched 20p each, separ-
ately switched 80p each. Separately switched
less 109, ten l{nmre + 20p postage if order

MAINS CLOCK AND 7
TIME SWITCH

Smith’s main’s driven clock /
with 15 amp. programmable
switch also notes showin,
how you can use this to
wake up with music playing,
kettle boiling or come home

to & warm house, warn off|
burglars, keepa pets warm, halves your heatin,
bills, ete., ete. 8176 + 20p p. & p.

Made
C:

by the farnous Mullard company and carries their full guarantee.

2145

~ N ~
Works off dry batteries, car battery or maind
power pack. Only £1-45. Thix low prive pussible

only because the make in over produced.
Unrepeatable once stocks  are  cleared.

in dustproof case.

WATERPROOF HEATING
ELEMENT

26 yards length 70W. 8elf-regulating

temperature control. 50p post free. FREE.

aystem.

music or speech. H' N
16KH3. Supplled complete with connection diagrain and operating
notes. Postage and Ins. 20p.

Amplifier may be used for Mono or 8tereo,
of o ) 'y response 50H3~

All purchasers receive Mullard bouklet 1o It Yourself

Stereo’’ tells all you need to know to build your owu stereo

Write today to avoid missing this terriftic oﬂN
N

IMMERSION MHEATERS BY
REMPLOY

Standard fitting for
domestic water
tanks, made by the
famous Remploy
Company. Complete
with sealing washers suitable for 200-240 volts
A.C. Depth Into tank 11”. 2kw or 3kw.
2150 plus 40p each post and insurance.

drum being

changeover

type operated by the trips thus 15 circuits niuy

NEED A SPECIAL SWITCH! be changed
Double Leat Contact. Very slight pressure closes

o both contacta. 8p each, 80p
doz. Plastic pushrod suit-
able for operating. 8p each,
45p doz.

i nsurance.

HONE LL P RAMMER

This is a drum type timing device, the

for switch setting purposes with trips
which are infinitely adjustable for positin.
They are also arranged to allow 2 opera-
tions per switch per rotation. There are 15

\/\J

calibrated in equal divisionx

micro switches each of 10 amp

per revolution. Drive motor Is

mains operated 5 revs per min. Some of the many

uses of this timer are Machinery control, Boiler firing. Dispensing and Vending
machines. Display lighting animated and signs.
makers probably over £10 each. Special snip price £5-75 plus 25p post and

ignalling, ete. Price from

Don’t miss this terrific bargain.

THERMOSTAT

Continuously variable 30°-90°C. Has sensor
bulb connected by 33in. of flexible tubing.
On operation a 15 amp 260 volt switch is
opened and in addition a

Probably the tiniest possible radlo. as described in Practical Wireless,
January ‘73. All electronic parts £2 post paid.

MIGHTY MIDGET

plunger moves through approx
$in, This could be ured to open
valve on ventilator etc. $1-50
plus 23p p. & ins.

HIGH ACCURACY THERMOSTAT
Uses differential comparator 1.C with thermister
as probe, Designer claims temperature control to
within 1/7th of a degree. Complete kit with
power pack 25-50.

A
NUMICATOR TUBES
For digital instruments, counters, timers,
clocks, etc. Hi-vac. XN.3. Price 2145

each. 10 for £13. The 5this a

Fuil circuit

DIGITAL COUNTER TIMER

Very atable and reilable erystal controf-
led-circuit. Capable of work in excess of
15 MH2. Construction simpiified by use
of 15 integrated circuits. Complete kit
with case £89-50 or construction data
and price list 50p.

INTEGRATED CIRCUIT BARGAIN

A parcel of Integrated circuits made by the famous Plesrey Company. A onve-
in-a.lifetime offer of Micro-electronic devices well below cost of manufacture,
The parcel contalns 5 ICs all new and
sub-standard or seconds. 4 of the ICs are single siticon chip GP amplitiers.

perfect, first-grade device, definitely not

monolithic NPN matched valr. Regular price of parcel well over £5.
details of the ICs are included and in addition you will receive a

list of many different ICs avallable at bargain prices 25p upwards, with

12-WAY SUB-MINIATURE
MULTI-CORE CABLE

7-0076 copper cores, each core

circuits and

technical data of each. Complete parcel unly £1 post paid.

DON'T MIS8 THIS TERRIFIC BARGAIN.

EXTRACTOR FAN

Cleans the air at the rate of
10,000 cubic ft. per hour.
8uitable for kitchens, bath-
rooms, factories, changing
rooms, etc., it's so quiet it can
hardly be heard. Compact, 5}”
casing with 5i” fan blades.
Kit comprises motor, fan
blades, sheet steel casing, pull
switch, mains connector, and
fixing brackets, £2-50 plus
30p post and ine,

QUICK CUPPA

Mini TDinmersion Heater. 350w
200/240v. Boils full cup in about
two minutes. Use any socket or
lamp holder. Have at bedside
fur tea, baby's food. etc. £1-25. |
post and insurance 14p. 12v. car
model also available same price.
Jug heater £1-50 plus p. & p. 14p...

MAINS TRANSISTOR POWER PACK

Designed to operate transistor sets and ampli’
fiers, Adjustable output 8v., 9v., 12 valts for up
to BO0mA (class B working). Takes the place of
any of the following batteries: PP1, PP3, PP4.
PP68, PP7, PP®, and others. Kit comprises: maine
transformer rectifier. emoothing and load resistor
condensers and instructions. Real snip at only
£1 plus 20p postage.

5

k TREASURE TRACER

|II " Complete Kit (except wooden
battens) to make the metal

detector as the circuit in Practical
Wireless, August issue. £2-95 pluv
20p post and insurance.

WINDSCREEN WIPER CONTROL

Beat dirty roads, drizzle, fog. ete. Kit of paris
to make this useful accessory with ecircuit
details, £2-25.

12 VOLT 14 AMP.
POWER PACK

This comprises double-wound
230/240V mains transformer
with full wave rectifier and
2000 m/{/d” smoothing. Price
£2 plus 20p post & packing.

1 CHIP RADIO

Ferranti’s latest device ZN4$l4—gives resuita
better than superhet. Supplied complete with
technical notes and circuits. £1-25 each. 10 tor £11.

HI-Q TUNER COMPONENTS

For experimenting with the ZN414.

KIT NO. 1. Plessey Miniature Tuning Condenser
with built-in LW switch and 3” Ferrit slab and
litz wound MW coil, 85p.

KIiT NO. 2. Air spacen{?_“w.-‘g:;mdenaer 6
ferrit rod litz wound MW and LW coils, 85p,
KIT NO. 3. Air spaced TC with slow motion
drive 8” ferrit rod, with litz wound LW and MW
culls, £1.

KIT NO. 4. Pérmeability tuner with fast and
sfow motion drive and LW loading colls, 45p.

6 YOLT CLOCK MOTOR

Works from 59 cycle mains through condenser,
reristor or step-down transformer. This is a
syndronous motor made by Smiths, so it is an
extreniely accurate speed controller. Very small
in size (2 watt) and with a polythene cover.
I’rice 30p rach. 10 for £2-70.

\
__ _SOLDER GUN

A must for every busy man, gives
almost instant heat also illumi-
nated iob. 100 watt £2-25 plus poat
and ing. 20p. BIG JOB 250 watt
model £4-75 plus post and ins. 40p.

MAINS OPERATED SOLENOIDS

Model 772—small but powerful 1*
pull—approx. size 1} x 1} x I}~

0p.
Model 400/17-}" pull. Size 23”7 »
3 LT

2 x 1§”. p.
Model TT10—14” pull. 8ize 3 x 2} x 2”. #1-80
plus 20p poat and insurance.

3 STAGE
PERMEABILITY TUNER

Made originally for Radiomobile
car radios. This is 2 medium wave
tuner with a frequency coverage
16kc-525ke.  Aerial. RF  and
oscillator sections (long wave coil
available) small size, only 2} x
2 x }". Can be used with our IF
module and AF modules and a
few inter connection components to make a
complete compact receiver. Circuit supplied.
Price 88p, less 109, for 10.

P.V.C. insulated and ot different

colour. P.V.C. covered overall and approx. 3/18in.
thick. Price 20p per yard.

VA

TERMS :

From April 1st. VAT. MUST be
= added to total order.

ordered, send postage where gquoted—other
terms, post iree it order for these aver 26-00
otherwise add 20p, .

109, discount If ten of an item
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TRANSISTOR GIRGUITRY for be

PART 15

Tone control circuitry

Toward the end of the last part of this series of
articles that was published, we were concerned with
trequency-dependent feedback. Without being inten-
tionally devious, we skated over some of the finer
points and here shall try to keep our promise of
digging more deeply into the matter of tone controls.
their design and their limitations.

The utter purist will not deign to acknowledge the
need for tone controls! Everything should be flat, he
says. There should be, he further asserts, no need
to alter the frequency response of an amplifier if all
the other parts of the audio system are in order.
True, but .Utopia has not yet arrived, whatever the
politicians promise, and there will be nasty pops and
crackles from our records, hiss from our tape, peaks
and troughs from many a cartridge and even worse
deviations by the time the sound escapes from the
loudspeakers.

Even then, we are not finished. If the little woman
insists on foot-deep rugs and wall-to-wall drapes, or
if your pad is scoured to its functional austerity.
man, you will need same trimming of the ideally flat
response to compensate for—in the first case, the
premature absorption of treble, and in the second,
the ‘hardness’ of the sound. Tone controls may be
regarded as necessary evil, but as long as we are
obliged to have them, let’s make sure they do not
detract from the best possible performance. And in
so many commercial designs, they do.

First steps

Before delving into the tone control circuit as a
whole, we must take a look at the effect of the
passive components with a change in frequency. Back
in the days when Poppa bought his radiogram
because it sounded ‘mellow’, the tone control was
simply a network of passive components, usually
across the output stage, with variation of the resistive
part of a series capacitor-resistor shunt that drained
away progressively more and more of the upper
frequencies. It was, in other words, a variable treble-
cut device. One or two more enterprising makers

H.W.HELLYER & MICHAEL HOLLIER

jinners

Rz
<f\> 100mv
Ry
- (a)
| )
Qutput | 1
(dB) | 1
J—20Hz 20 kHz——»l|
1
} LW

Frequency (Hz}

Cymk

F
("\/ 100mv

[x. =1590 at 1kHz]

R1
— (c)

-

Output
(dB)

(d)

Fig. 74: (a) For a simple resistive network the output shown by t.he

voltmeter is in proportion of the ratio of the resistors to the apphgd

input voltage. In (b) theoretically, the output shoulq nqt change w./th

frequency, giving a “straight-line’’ graph. (c) Subsm'ut/ng a capacitor

for R2 makes the output frequency dependent while (d) shows an

example of the curve we might expect from a simple network such as
(c) having a "'slope” of 608 per octave.
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fitted alternative resistor-capacitor combinations in
the grid circuit of output valves, and others even
went so far as to label these Bass or Treble Boost
and Cut, but all such passive networks, i.e., those
which do not have inbuilt amplification, must
attenuate the overall signal.

The point about the passive tone controls is that
the attenuation varies the frequency. Take the case
of a simple resistive network, as in Fig. 74(a). If we
have two resistors of equal value, fed by a signal
generator, the output across the measured one will
be half the input signal in amplitude, but will not
change in frequency. A graph of the situation would
be a straight line, as Fig. 74(b).

But if we now substitute the upper resistor with
a capacitor, Cl1 in Fig. 74(c), we find that the
measured output will be exactly half the input at

Z'n—]fé where X.
is in ohms, C in farads and t is the frequency ar
which the test is made, in hertz.

Working out the reactance of a 1uF capacitor al

106
6-28 x 1000 x 1

But if we now measure the voltage across a similar-
value resistor, we find that instead of half the signal
input, we have slightly more. Instead of our at-
tenuator dropping the output by 6dB (to half voltage)
at 1kHz, it will have dropped the output only 3dB.
This is because the voltage across the capacitor is
90° out of phase with the voltage across the resistor.
The output voltage ratio is 0-707:1, not 0-5:1. In fact.
if we alter the frequency of the generator, we will
find that the measured output drops as the frequency
falls. The rate of ‘slope’, as shown in Fig. 74(d), is
6dB per octave, an octave being a frequency change
of 2:1.

This 3dB drop has a further significance when we
tackle power output stages, for if the drive voltage
to the amplifier fell sufficiently for the power output
to drop 3dB, this would be the well-known ‘half-
power-point’. This is the figure normally quoted in
amplifier specifications—a point to which we shall
return later. Below this —3dB point in Fig. 74(d),
the slope of the curve falls away regularly by 6dB
per octave, i.e., a ratio of 2:1, a reduction of output
by a half each time the frequency is halved.

only one frequency. Reactance X, =

1kHz, we get = 159 ohms.

Making h.‘ active

It helps to regard tone control as a method of
frequency correction. The introductory remarks we
have made, and references to frequency-dependent

% VWAVA— + 24v

Feedback 4—' b )
! I Output

Input J‘ T
i T T

Fig. 75: A collector-follower amplifier arranged so that its output can
be measured with and without feedback.
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Input T i
Fig. 76 . The basic circuil used for lesls.

teed-back in previous articles, should have prepared
the regular reader for this approach. Simple tone
controls are types of filters. We shall deal thoroughly
with filter circuitry later, but at the moment it is
necessary to observe that the ‘filter’ of Fig. 74(c),
for example, is called a ‘first order filter’, having a
‘slope’ of 6dB per octave. Second order filters have
slopes of 12dB/octave and third-order filters, 18dB/
octave. As we shall see, real filters, used in well-
designed audio amplifiers, should ideally have a
third-order slope to be effective.

These filters are passive devices. They contain no
amplifying stage or stages to put back the signal
attenuated by their action. If we make a marriage of
the virtual earth circuitry we talked about in Parts
12 and 13 of this series and the fundamentals of tone
control circuitry touched upon in Part 11, we get an
amplifier with frequency-dependent feedback, which
becomes, if we correctly design it, a better tone
control circuit. .

First, we neced what is known as an ‘inverting
amplifier’. If you take' a look at Fig. 75, you will see
that this can be a collector-follower circuit, so
arranged that we can measure its gain with or
without the feedback. In practice, this is a useful
circuit, and the component calculation will be
discussed as we go along. It is convenient to use the
24-volt supply described in Part 13, December PW.
Fig. 76 shows the circuit devised by Mike and used
for tests on the prototype.

With an input from the audio generator, and an
output measured with a millivoltmeter, we can
measure the open-loop gain. This is the gain of the
amplifier with no feedback connected. Here, a word
of warning is required: in many erudite theoretical
articles, ‘open-loop gain’ is bandied about freely, but
an inspection of the circuit will often show that it
would be yirtually impossible to measure it in prac-
tice. Our aim in this case is to show what we mean
by the term, then, by applying the feedback we need,
to modify the gain and achieve our controlled re-
sponse, i.e., effect a tone control.

In our prototype, the open-loop gain, (Gy) was
260. It is absolutely essential when carrying out
these measurements to mount the circuit in a
screened box, use screened input and output leads
and make sure our construction is ‘solid’. We use
Veroboard for convenience: it allows connection of
additiomal components while retaining the versa-
tility of wired circuitry. We use the very convenient
Norman Rose aluminium boxes, because they are
inexpensive, easily worked for outlet holes, tag-strip
mountings, etc., and have a simple lid which not
only completes the screening but also affords an easy
access for modifications.

TO BE CONTINUED
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BiI-PRE-PAK

COMPLETE TELEPHONES
i OVER
s 1,000,000 . FREE i "

—a EX. G.P.O. NORMAL
4 HOUSEHOLD TYPE

ONLY 95p

We hold a very large range of fully marked, TRANSISTORS,
POST & PACKING 3Sp EACH tested and guaranteed transistors, power RECTIFIERS,
TELEPHONE DIALS transistors, diodes and rectifiers at very DIODES,
Standard  Posc  Office  type. competitive prices. Please send for free INTEGRATED
Guaranteed in working order. catalogue. CIRCUITS,

FULL PRE-PAK
LISTS

ONLY 25p

POST & PACKING I15p

Silicon planar plastic transis-
tors. Unmarked, untested,
4 factory clearance. A random
sampling showed these to be of remarkably
high quality. p
Audio PNP, similar to ZTX500, 2N3702/3,
BCY70 etc.
Audio NPN, similar toEXmO, 2N3708/9
BC107/8/9, BC168/9 etc.

TESTED AND GUARANTEED PAKS

RELAYS FOR
8 VARIOUS TYPES £1
P &P 25p

Bl Ph Ci , Sul ries,
4 fhote Gelv R o 50p R.E. NPN ‘and switching NPN Types also.
B79 N4007 Sil. Naicdesy Please state type of transistor required when
4 TP g phasie 50p e A INTEGRATED CIRCUITS

1-12 13-25 26-50
Clocked Flip Flop 8MC931 20p 18p Ibp
Ex. 2/4-input Buffer BMC932 I12p Iip 10p
2/4-input Expander BMC933 12p Ilp 10p

“ALL AT 500 for ﬂ}I,OOO for £5, 10,000 for £40
p. &P 10p]1,000.

OUR VERY POPULAR 3p TRANSISTORS

BBl Io Ei;g as:c'iilscr::isl' mixed types SOP

899 Mixed Capactiors. A b
200 Dirsdn iaedsy wrene S0P

H4 Mixed Resistors. Approx. TY2E "A" PNP Silicon alioy, TO-S can. Hex. Inverter BMC934 12p Ilp 10p
250 quantity counted by weighe SOP ’1@ ’E E' PN: Silicon, plastic encapsFulatjnn nﬂ* :"V:"(e" gngg;z :%n “P :gP

H7 Wi d Resi . Mi °E “E" PNP Germanium AF or RF.” ex. Invercer P P o
40 :yéliﬁ?‘é"vnu?i“m Mixed SOP TY2E "F" NPN Silicon plastic encapsulation. Hex. Inverter BMC937 12p 1lp 10p

He OCFT1 Light Semsitive F o €0 TYPE "G™ NPN silicon similar ZTX 300 range Decade Counter BMC938 25p 23p 21p
73 (e B0 50p TY?E “*H'" PNP silicon simifar ZTX 500 range BN' blv 16 Counter gnggig };p ﬁp Iul)p

- - i ex. lnverter P P P
H1s 20 OC200/1/2{3 PNP Silicon 50 Hex. Inverter BMC941 12p llp 10p
uncoded TO-5 can P Type D Flip Flop BMC942 20p 18p 16p

Ex. 2/4-input Power BMC944 I2p tlp 10p
Clocked Flip Flop 8MC945 20p 18p 16p
472 Input NAND Gate BMC946 tlp 10p 9p
Clocked Flip Flop BMC948 20p 18p Iép
4/2 Input NAND Gate BMC949 12p 1lp 10p
Pulsed Trig. Binary BMC950 20p I8p 16p
Monostable Multivib. BMC951 25p 23p 2lp
Dual §/K Flip Flop BMC953 20p 18p lép
Dual J/K Flip Flop BMC9SS 20p 18p lép
Dual }/K Flip Flop BMC956 20p 18p Iép
Quad. 2-input Power BMC958 12p llp 10p
2/4-input Gate BMC96!1 12p Ilp 10p
3/3-input NAND Gate BMC962 |lp 10p 9p
3/3-input NAND Gate BMC963 12p Ilp 10p
Audio Amp. 3w. SL403D £1-50 £1-40 £1-36
Linear Op. Amp 709C 25p 20p {5p
Decade Counter SN7450 65p 60p 5S5p

POWER TRANSISTOR
PRICE BREAKTHROUGH!
Plastic cased Silicon Power Transistors of
latest design. 40watts and 90wates. PNP
& NPN types. All types available at the
most shatteringly low prices of all
time. All are fully tested, marked

and gmaranteed!

WO 20 Ly O, 50p
M5 100t P iy S S0p
H® 30 e B e S0P
HI9 0 s e S Gridsas S0P
RO 20 SRVLNGLIMNYLs  S0p

13-25 26-50

40W NPN

UNMARKED UNTESTED PACKS
B66 GO Cermanium Diodes "{“-SOP

Min. glass type )
PP 200 T msRe s S e 50p

Germ.

[

PAK PAKS of Complementary pairs
MP40 40W +40W 50p 48p 460
MP90 90W +90W 60p 58p 5ép’
PLEASE STATE IF NPN/PNP OR
NPN;NPN ARE RECUIRED.

LOW COST DUAL IN LINEI.C.
SOCKETS

14 pin type at 15p each | Now new {ow profile
16 pin type at 16p each. ftype

34 Sili Diodes DO-7 gl
BHI00 Sieer Ot nOd S S0P
B8 Sii. Diodes sub. min. ~
D 100 330 Noi 6 aypar s 50p
BB8 Sl Trans. NPN, PNP
! 50 3.l o200 — SOP
1 2NT06A, BSYFSA, etc. >
BI, 50 S:‘;T;&iu;:‘\dTaaFnsiuor; - Sop
He 250mW. Z Diodes —(*

40 BTN I ee <L, 50p
HI7 () 33amp. Silicon Stud Recrifiers, SOP

mixed volts

A CROSS HATCH GENERATOR
FOR £3.50!!!

YES, a complete kit of parts including
Printed Circuit Board. A four position switch
gives X-hatch, Dots, Vertical or Horizontal
lines. Integrated Circuit design for easy
coastruction and reliability. This is a project
in the September edition of Television.

BOOKS
We have 2 large selection of Reference and
Technical Books in stock.

These are just two of our popular lines:

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

This includes many thousands of British

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

The lliffe Radio Valve & Transistor

Data Book 9th Edition; 15p
Characteristics of 3,000 valves and tubes,

HI5 30 Top Hat Silicon Recliﬁy&, sop

750mA. Mixed volts— "/ This complete kit of parts costs £3.50,

H16 Experimenters’ Pak of cst paid. 4,500 Transistars, Diodes, Rectifiers and
Is Integrated Circuits. Daty- SOP p L4 X Integraz: (x:irt:uus.I
supplied A MUST for Colour T.V, Alignment. Postage and Packing 21p.

H120 () BY!26/7Type Silicon Rectifyérs SOP Send for fists of these English publications

| amp plastic. Mixed volts. o
Our famous PI Pak is still
leading in value for money.

Futl of Short Lead Semiconductors & Elec-
tronic Components, approx. 170. We
guarantee at least 30 really high quality
factory marked Transistors PNP & NPN, and
a host of Diodes & Rectifiers mounted on
Printed Circuit Panels. Identification Chart
supplied to give some information on the
Transistors.

Please ask for Pak P.l, Only 50p.
10p P & P on this Pak.

H34 Power Transistors, PNP, Gerrée.
15 o Siicon 785 Can. 50p

=

-------‘

Piease send me the FREE Bi-Pre-Pok Catalogue.

| 1
lADDRESS R

lM|NIMUM ORDER 50p. CASH WITH ORDER
PLEASE. Add 10p post and packing per order.

MAKE A REV COUNTER
FOR YOUR CAR

The 'TACHO BLOCK'. This
encapsulated block will turn any
0-ImA meter into a linear and
accurace rev. counter for any
car with normal coil ignition
system.

OVERSEAS ADD EXTRA FOR POSTAGE

£1 each -------l
K Tn DEPT. E,222-224 WEST ROAD, WESTCLIFF-ON-SEA, ESSEX $SO 9DF
L TELEPHONE: SOUTHEND (0702) 46344
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Type SW. l00 100 x 80 mm.

RANEIYIRTERS

CLEAR PLASTIC PANEL METERS

Type MR.85P. 4 4in. x 4%in. fronts

USED EXTENSIVELY BY INDUSTRY. GOVERNMENT DEPARTMENTS. EDUCATIONAL
AUTHORITIES, ETC.

® LOW COST ® QUICK DELIVERY

® OVER 200 RANGES IN STOCK

® OTHER RANGES TO ORDER

Tyee MR.38P. | 2i'32in. square fronts

‘'SEW" BAKELITE
PANEL METERS

Type MR.65. 3tin. square fronts

===y 50mA - s 200104 £175 1 a
: I 10014 : — 300m v . S !
23 . d, 500mA F ,,M% 500t A : .
d q? | aup. . . . v ! 750mA Lo ig%‘:
3 U 5 amp.. - S 25 | Lamp . T,
2 wrem g 50 amp. £2 15
R ¢~- | 15 amp £3-10 =3 T Y amp. 5\ Dt £215
g 3 30 amp £3.20 S5amp. . ‘lfi\" n.e £9.18
. 5amp. Do, £340 20V, D.C 2310 - U bovs e £ 15
k £3- 300V. A.C. .. £340 S0V D.C. 43-10 S0V D £215
| Amp D.C. £340 | VU Meter .. £4-15 50uA . £23-95 | 150V. Do, £3:10 | 50,8 .. 2 30 | Tsov. e 22158
50 0 aow\ £3-40 30(‘)\'. DCC' :g{g 50-0-507 Ky £§ }0 ‘ 00V Den ‘2',15
o Front: £340 15V.A.C. .. - 100 £2-10 b 5 g B
T".” 50:830]825mmlx]lliGmm]Eronts 100 0—I00u\ £330 300V, AC. .. £3-10 | 100-0- muu\ £195 Hns 2 ,’::::"\v“l;‘ =3
: 10ma £2°50 [, £3-30 S Meter ImA  £3-15 | 200uA £1-95 B0-0-30u% $2 80 " .
EonAN i £320 VU Meter .. 5395 [ Gooud 1-80 Taags £2 60 :
500mA B :g'}g ;:;:::;A : : " e 100-0- mom £2 50
. - . B o
Hfaipe : €310 10%mp. A.C.* £310 ) 1-0-Liy . $175 SO0 500 £2 18
‘l’n“:""ﬁi' ) 4310 | 20 amp. A.C.* £3- 2nA £175 T H 9215 |
Frre— 278 | seohn i £3:10 [ 30 amp. A.C.* £3-10 | Suia ﬁ;g m\" 10 ImA [ £215 | 5 aep,
50—0—50; A :2-;0 10V, D.C. 250 5 . €175 | 300V, fllgl \‘ :g }g 0 e
100u4 £2:70 | 20V. D.C. -5 Type MR.52P. 2{in. square fronts g . - e 0 I,
100-0-100us £2:70 | 0N D.C. .. £280 | 5o,y £340 10V D.C. g ?33.‘.?\ HEH f‘iu‘(\)l‘elr,:lm\ 1.8 | JomA, i || e o st
. g2 o . VACD - . . 1 SO amp. A.C,
2 Tooun A4 B8y sov.D 150mA 175 T VU Meter . 2285 | 5ooniy £215 VUeter . 4340
- p 300V i —_————
;83:3‘ 1-0")‘_‘_'" :2.75 15v", d Type MR.45P. 2in. square fronts Type $-80 80 mm. square f",nt,
ImA 300V. 2 S0pA ... .. 2 50 S0LA ..., £3-50
SmA ] \le(er nn A £2-30 | 50-0-50, 4 £230 50-0-50uA  £3-40
10maA VU Meter £3-50 | 1004 ... £2-30 | “OV.D. 100uA .. £3-40
50mA t amp. A. . 100 o—mu,n £2-05 | 50V. D.C. 100-0— ,0(,“ \ $32.30 *
100maA 5 Amp. A £2-21 200A £205 | 300V. D.C. 500 A K £3-05 |
500mA 10 amp. A.C. *£2-20 | 50054 9 195 | 15V, AL ||.I A £2-85
1lamp . 20 amp. A.C. * £2:20 | 500-0- .:O(m \ 2185 | 3007, AC Y £2.85
5amp 30 amp. A.C.* £2-20 | 1A 1-85 | N Meter 1 .;o\’ b.C £2-85 | 5.unp. Do £285
e — ‘I:(.)m ggg }U Melt;r 300V, 1 £285 | 300V, A £2:85
N m 4 N g -
Type MR.65P. 33in. ‘ Jhn fronts (m:::: A | ::m:: . 1 amp. D, C. £285 | v Meter £3-70
. ... 2240 [ 1o0m £1-85 | 10 amp. A C.. £1-85
g £2 40 | 5oty £1-85 | 20 anip. A, * £1-85 “SEW" EDUCATIONAL
£3- f; :3 1 atg £185 ' 30 amp. A.C.* £1 85 METERS
. £2 40 Type ED.i07. Size
500u4 ... £2- £2 55 overall 100mm x
-4 500-0-500.c A - £2-55 90mm x 108mm
H ImA £2- 22 55 A new range of high
£2- ‘;,3,_\ - :g gg quality  moving  coil
A nA R instr t ideat
2 50mA - .\hm Ima g2 80 for “mﬁ::):l exl;eerll-
22" 100mA 2240 | VU Meter .. £3-70 menteand  ather
A 500maA £2-40 | 50mA A.C. * £240 T bonch applications
g 300V, D.¢ 1 amp. £2:40 | 100mA AC. *£2-40 3 mirror seate. The
- 15V 5 amp. £2-40 | 200mA *£2-40 fueter novetnent  is easily aceewible  t
?(%-:IA‘ :g-{g 300V, ! 10 amp. . :g-:g :lmomA A ::g-:g demonstrate internal working.  Available
Be N ° 15 amp. .... R anp. A R “SEW'" EDGWISE METERS in the following ranges:
500ma 8215 | VU \leu'r <o E2:55 | 0o amp. .... £2:40 | 5 amp. 2 -
30 amp. .... £256 | 10 amp, A Type PE.70. 3 §7/32in. x | 5 32in. x | 500A .. ... £5-50 UV doe £24-85
50 amp. .... £275 | 20 amp. A 22in. deep 106 £510 | GOV, (l.c. £4-85
V. D.C. £240 | 30amp. AC.*£240 | ., | £3.40 | 500A £3.05 | I . £485 | 00V, e 2485
*MOVING IRON— . o ) 50-0-. ..(A“\ £510
0 R LI @ I'{;O“ \“'ﬂ' v :g gg 1mA £2:70 | 1-0-1mA £4:85 | Dual range
L BN Ade. . 500I4/5.8 d.c. g5
Pl o Send for illustrated brochure on SEW | 100-0- IU“/(-\ £3.20 | 300V. A .. £270 ;,: e :22? 5(\"‘/;:)"/14‘«_] ¢ f?}g
€ase add postage Panel Meters—discounts for quantities. | 20uun £3-20 | VU Meter 75| jovae ... £485
240° Wide Angle ImA Meters Lo ERANSISTOR
AW -6 60mm muare £397 . R o
MW 1.8 8t square  £4 97 Tests PNP or NPN tran-
High quality ceraniic construction. Windings embedded in vitreous P. & P.extra sistors. Andwo indication.
enamel, Heavy «uty brush wiper. Contlnuous rating. Wide range o Oprrates on two 1-3v bat-
exestock. Single hole fixing, #in. dia. shafts. Bulk quantities available. teriey.  Complete  with  all
25 WATT. 10/25/50/100/250/500/1006/2500 or 5000 ohma, 80p. P. & P lGp instructions,  ete, £4-50.

80 WATT. 10/5/50/100/250/500/1000/2500 or 5000 ohms. £1-15 P. & P. 10p.

100 WATT. 1/5/10/25/50/100{250/500/1000 or

2500 oluns. £1-65 P. & P. 15p.

‘'YAMABISHI" VARIABLE VOLTAGE TRANSFORMERS
Low price -

Excellent quality -

§ -260 General Purpose Bench Mounting

1 Amp £7-00
i 2:5 Amp 28-056
5 Amp £11-75
- l"‘ 8 Amp £15-90
&5 lll‘ 10 Amp  222-50
& :“l 1;.)! ilup :2:33

2 mp -
Q’.'-' — 0 25 Amp £58-00
40 Amp  £82:50

Immediate delivery

§-260B Panel Mounting
1 Amp
25 Amp
Please add postage
ALL MODRLS
INPUT 230 V 50/80 CYCLES
OUTPUT VARIABLE 0-260
OLTs
Special discounts for quantity

AUTO TRANSFORMERS

0f115/250V. Ntep up or step down, Fully
shrouded.
R0 W £2-10 P. & P.18p
150 W £2-70 P.& P.18p
300 W £360 P.& P.23p
500 W 2525 1.& P.33p
1000 W £7-50 P' & P.3Rp
1500 W £1020 P.& P, 43p
2250 W £17-25 P. & P.50p
5000 W 23500 r. & P. £l
230 YOLT A.C.
50 CYCLES
RELAYS
Brand new. & setx of
changeover contacts at

5 amp rating. 50p each.
P. & PoIop (100 Int~ £40)

Quantities available.

MCA.220 AUTOMATIC
VOLTAGE

STABILISER
Input  RR

Th 250V AC,
e 240 VL
ralmg £11- 9:. earr,

125 VAU or

qupm [ xo\
TRANRY

.)Up

BH.00! HEAD

SET AND BOOM
MICROPHONE

Moving Coil. Tdeal for
language hing, eom-
munications. Headphone

RP2i4 REGULATED POWER SUPPLY
Halidl state. Variable output 0-24V DC up
to | amp, Dual scnle meter to monitar
. voltage am) current
Input 2207240V AC.
Size 183 x Rd x
[ 1051, £8 97
P, & P uGp.

P$S.200 REGULATED P.5.U.

SKolild state, Variable ontput
520 volt D.C.up to ¢ amp.
Independent  meters to
monitor voltage and eur-
rent. Cutput 2204240V
A Nigze T Gamox 43t

7 o
£14-97. P. & I Zop,

»

PS.1000B REGULATED
POWER SUPPLY

L& P20

L83 TRANSISTOR TESTER _

Tests IO and B,

PNI'/ NEN Operat-n

froo we battery U4 |l\\'
iiete  withi  all ‘< )
~:lrm|mm t(t £385 |

F o P [ |ﬂ.

HOMER INTERCOMS

Lleal  for  honwe,
ﬁ &

oftice,  stores, {ac
¢ Rtatwr, £2-87, 3 Ntation £5 25, P & P15

tories, ete. Supplicd
complete with bat-
1 Ktation £662, . & P oiTp.

terivy,  cable  and
frec instructions,

%olid state. Output 6, 9
or 12 valt I to 3

SEND SAE FOR LIST OF
SEMI CONDUCTORS & VALVES

G. W. SMITH
& CO. (RADIO) LTD

Also see next three pages

pmp. 18 ohins. Micro.
phane fmp. 200 o,
£462. P & P tip

o lnpm RETHETIS
L Size 47 % 317 < 6lm
£11-97, . & I 25p.
230V,240V SMITHS SYNCHRONOUS
GEARED MOTORS g
Built in gearbox. All brand a
-woaml howved. 300 RPN i
! RPH CW; 20 RPIL -
CW: T2 RPIACW: 30 ) i
RRIT W' b
50p each Post 12p -r

www americanradiohistorv com
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B

T560 POCKET
MULTIMETER
High-precision at low-cost.
Rangea: D.C. 15V, 150V,
1,000V (10,000 opv). A..
15V, 150V, 06V (1,000
opv). D.C. Current 150mA.
Resistance 100k ohm..
£1-85. Post 15p.

MODEL 1092
TESTMETER

5,000 O.P.V.
0/3/15/150/300/1200 \'.
D.C. 0/6/30/300/600 \ .
A.C. 0/3001:A/300 MA
0/10K /1 meg 2

Decibeln —10 to 41641
2275 each +15pP. & b,

. T -
—
P

HIOKI MODEL 720X
20,000 O.P.V.
Overload protection
5/25/100{500/1000 V DU,
10/50/250/1000 VAC.

50 A[250mA. 20K 2
ohm. —5 to +62dh,
£4-97. 7. & P. 15p.

eg

HIOKI MODEL 730X
30,000 O.P.V. Overload
protection. 6/30/60/300/
800/1200 VDC. 12/60/120/
600/1200 VAC. 60/uA/30
mA[300 mA. 2K/200K/2
megohm. —10 to +63d).
£68-50. P. & P. 15p.

MODEL TE-12
20,000 O.P.V. 0/0-6/630/120/
600/1,200/3,000/6,000v. D.C.
0/6/30/120/600/1,200v. AL,
0/601A/6/60/600mA.  0J6K /
600K /6 Meg./60 Meg. Q 50pk-
0-2mRd. £507. P. & . 17p.

MODEL TE-200

20,000 O.P.V. Mirror scale,

overload protection. 0/6/25/125f

1,000V, D.C. 0/10/50/250¢

1,000V. A.C. 0/50 zA[250 wiA.

0/60K/6 meg 2. —20 to +62d0.
. P. & P.15p.

—=—=. MODEL 5
T =Ty 30,000 0. P \ wlth over-
= load protection irror scale
()/ 5/2-5/10/25/100/250/500/
1,000v. D.C. 0/2:5{102 5/
100/"50/500/1 o0V
0/501LA/5/50/500m A | i
amp. D.C. 0/60/K/6 Meg./
60 Meg Q
£8-87. Post paid.

HIOKI MODEL 750X
80,000 o.p.v. 43 rangex 0-0-%
to 1,200v D.C. 0-3 to 1,200+
A.C. 0~30u4A/300mA. 0-3Kf30
meg ohms. - 10 to + 17dB,
£8-97. Post 20p.

HTI00B4 MULTI-METER
Features A.C. current ranges.
100,000 o.p.v. error Scal.
Overload prote

0/ 5/2 5/10/50/250/500/|00(l \

0['2 5/]0/50/250/1000 V. AL
0/10/250[.4‘4/2 5/25{250 MA/
10 Amp.

10 Amp AC 020K /200K |
2MEG/20 MEG. — 20 + 62dD.
£12-50. P. & P. 25p.

370 WTR MULTI-METER
Featurea A.C. current ranges,
20,000 o.p.v. 0]:3/25/10/50/
250/500 1000 V. D.C

0f2- 5/10/50/250/500/1000\' AU
0/50uA/1/10/100mA/1/10 Aty
D.C.

0/100mA/1/10 Amp AC
0/5K /50K 500K /5 MECG/, 50

MEG.
—20 +62dh.
£15. P. & P. 25p.

RUSSIAN 22 RANGE MULTIMETER
Model U437 10.000
A first class
strument
U.B8.8.R. to the
atandards. Ranges:
8$0/250/500{1000v D.
10/50/250/500/1000v
Current 100w\/x/10/
100imA/IA. Resistance
300  ohms/3/30/300K [3m 2.
Complete  with  batteries,
test leads, instructions amt
sturdy steel carrying case.
OUR PRICE £597. P. & P.

versat 1le in-

manufactured in
highext

ROUND SCALE TYPE PENCIL TESTER
- MODEL 71.5.68

ol Completely portable, simple

to use pocket sized tester.

7 Ranges  0/3/30/300V AC

= and DC at 2,000 o.p.v.
Resistance 020K ochms.

NLY £1-97 P. & P. 13p.

New style 20,000
0.p.v. pocket multi-
meter. 5/25/50/250/
500 f 2500 V. ..
10 /50 1 100 f 500 / 1000V,
A.C. 50 f 250mA. 6K [ 6
Hieg ohis, —20 to 4+ 22 4B,
23-75. Post 20p.

MODEL TH-12

20,000 o.p.v. Overload pro-
tection. 8lkde awitch selector
0 /251251050250 )
1000V. D.C. 0 / 10 / 50/ 250 /
1000V, A.C, 0/ 50uA | 25 /
250mA. D.C. 0/ 3K | 30K /
500K [ 3 meg — 20 to + 50dB
£4-97. Post 15p.

2 .—

Selected TEST

FTC-401 TRANSISTOR TESTER

Full capabilities for measuring
A, B and 1CO. NPN or PNP.
Fquall} adaptable for check-
ing diodes. Supplied coinplete
with fnstructions, battery and,
leads,

£7-50. Port 20p.

Model $S-100TR MULTIMETER
TRANSISTOR TESTER

100,000 o.p.v. mirror
overload protection.
-6/3/12/30/120/600 V
0/6/30/120/600. V AC. 0/12/
800 A/ 12/300mAf12 AMP
DC. 0/10 K/1 MEG/100MEG.
—20to +50db. 0-01--2 MFD,
Transistor tester measurex
Alpha, beta and Ico. Complete
with batteries, instructions

scalef
0f-12f
DC.

MODEL TE-300

30,000 0.2V, Mirror  wcale,
overlaad protection 0/-6/3{15/60/
300/1,200V . D.C. 0/6/30/120/600; |
1,200V AL, 0/30pA/6mA/ §
B0m A [300m A/600m A, 0/8K}
ROK /RBOK {8 ew. ohm —20 to
+63 db. £5:97. P. & P. 15p.

MODEL PL436

20k Q/Volt D.C. 8k Q/
Volt AC. Mirror scale.
-6/3/12/30/120/600 V
D.C. 3/30/120/600 V
AL 50/800uA/60/600
mA 10/100K/1 Meg/10
Meg Q ~20 to +46db.,
£6-87. P. & P. 12p.

TMK MODEL TW-50K

48 ranges, mirror scale,
~ 50K/Vol. D.C. BK/Volt A.C.
l)C Volts -125, -25, 1-25,
=) -8, 5, 10, 25, 50, 125, 250,
B ) 00, 1000V, A.C. Volts: 1-5,
" 4. 5, 10, 25, 50, 125, 250, 500,
1000V, D.C. Current: 25,
dOuA, 2-5, 5, 28, 60, 250,
.(lOmA 5, 10 ainp. Resistance:
. 1 MEG, 10 MEG
Q. Ileubeh —20 to +381-5db
£8-50. P. & P. 17p.
MODEL
K228A
Taut band
Ruspension,
Overload
protection.
Polarity
reversing
awitch, 30,000 wpa.
0f-5[25]15760/]¢

0/
500 7 1000 [ 2500V, D.C. O] 1550/ 150
500 / 1000V, A.C. 0/50;4\[5/50[150/
500mA [ 5A DU 0 f 3K [ 300K [ 3 meg.
£8:85. l'ont 20p.

HIOKO MODEL 700X
100, oon O.1.V, Overload

5, 3/@/1‘)/30/:»0/150/.;00/000/
1200 V.

l5/!0uA/i/ﬂ 4

6/12 AMP. D

Meg/20 Mey ohin —20 to
+ 83418, £13-50. I'. & P, 20p.

MODEL C-7080 EN
(Hant 67 mirror Nu\?r
'0 000 o.p.v. ( 25 11
5/ 10 /60 [ 250 | ]000‘/
5000V, D.C 0 f 25 /10
850 [ 250 f 1000 | 5000V,
A.C.0 [ 50pA [ 1/10]100/
S00maA /10 1))'.

113 95. Post 35p.
U4312 MULTIMETER

Lxtremely itul"lly uwtrument
electrical use. 667

0f-3/1-6/7- 5/30/(’10/]50/300'
600/900 VDC and 75mV.
0/:3/1- .)/7 5/30/60/150/:300
B800/900 VAC.
0/300uA1-3/6{15/60/150
B00OMASI-5/6 AMP. D.C.
0/1-5/6/15/60/150/600M A/
1-5/6 AMP. AC.

6200 Q3K 30K Q.
Accuracy DC 1%. AC 1-5%.
Knife edge pointer, mirror scale. Complete
with sturdy metal carrying case, leads and
instructions. £8-50 plux P & P. 25p.

for general

and leads. £13-50. P/P 25p.
MODEL 449A IN
A CIRCUIT TRAN-
SISTOR TESTER

Checks true A.C.
beta in  out. Checks
Icbo. Checks diodes
in [/ out. Checks
8CR, etc. Beta

:’.°.0'$

HI 10 - 500,
LO 2 - 50. Icbo 0-3000p4A. 220/240 V A.C.
operation
£17-50. Post 25p.

TE-20D RF SIGNAL GENERATOR

Accurate wide range sige
nal generator covering
120 Kcfs 500 Mc/e 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 instruc-
tions £15. Carr. 37}p.
Bize 140 x 215 x 170 mm.

MODEL L-55 FET
Y.0.M.

]nput lmpedunce 10 meg

12 /60 {120/ 600\'. A
0 f 120pA [ 120mA D.
0 /1K { 100K / 10 m:
/100 meg ohms
£15-97. Post 15p.

Cl-S PULSE
0SCILLOSCOPE

For display of pulsed
and periodic waveforms
in_electronic circuita.
VERT. AMP. Band-
width 10MHz., Bensi-

tivity at 100KHz VRMS/
: HOR. AMP. Bandwidth 500K Hz.
at 100KHz, V RMS/mm. -3-25;
Preset triggered sweep 1-3,000usec.; free
running 20.200,000H[z in nine ranges.
Calibrator pips. 220 x 360 x 430min.
115-230V. AC operation.

£39-00. Carr. paid.

TO-3 PORTABLE OSCILLOSCOPE

3in. tube, Y amp. Sensitivity
0-1v  p-p/CM. Bandwidth
1-5 cps-1:5 MHz. Input imp.
2 meg Q 25pF X amp.
sensitivity  0-9v, p-p/CM.
Bandwidth  1-5cps-800kHz.
Input imp. 2 meg € 20pF.
Time base. 5 ranges 10 cps
300 kHz. Synchronization.
Internaljexternal. Illumninated
scale 140 %215 x 330 mm. Weight 15}ib.
220/240V. A.C. Supplied brand new with
handbouok. £40-00. Carr. 50p.

RUSSIAN Ci-16 DOUBLE
BEAM OSCILLOSCOPE

5 me/s Pass Band. Separate
Y1l and Y2 amplifiers.
Rectangular 5in. x  4in.
C.R.T. Calibrated trig-
gered sweep from -2 ufsec.
to 100 milli-sec. per cm.
Free running time base 50 c/s-1 mcfs. Built-
in time base ealibrator and amplitude
calibrator. Supplied complete with all
accessories and instruction manual

£87. Carr. Paid.

. WWWeaericanradiohistorv.com

EQUIPMENT

TE-16A TRANSISTORISED SIGNAL
= GENERA

TOR

3 ranges 400k Hz~30mHz.
An inexpensive instru-
ment for the handyman.
Operates on 9v battery.
Wide easy to read scale.
800kHz modulation.

5} x 5] x 3in.
Complete with instruc,
tions and leads. £7-87. Post 25p

TRANSISTORISED L.C. R A C.
MEASURING BRIDG
nen portable

bridge offering ex-
cellent range and
accuracy at  low
cost. Ranges: R.
1Q 111 . megQ
mealr +1%
U L] H -~ 11
HENRYS 6 Ranges 2= 9% C.10pF +1110mFd
6 Banges + 2%. TURNS RATIO 1 : 1/1000-
: 1/100. 6 Ranges + 1%. Bridge voltage at
1000 cps. Operated from 9 volts. 100uA.
Meter indication. Attractive 2 tone metal
case. Bize 7§ x 5 x 2in. £20. P. & P. 25p.

MODEL TE.I5

GRID DIP METER |
Transistorised. Operatea ax |""~
Grid Dip, Osclllator, Absorp- |/, A"
tlon Wave Meter and Oscil-
lating Detector. Frequency
range 440Kc/s-280Mcfs in |
6 coils. 500u4A Meter. 9\
battery operation. 8ize 180 - m
80 x 40mm. T Bt

£12-50. Post 20p.

BELCO AF-5A SOLID STATE SINE
SQUARE WAVE C.R. OSCILLATOR
Sine 18 x 200.000 Hz: Squars 18 x 50,000 Hz
" Output max.

+ 10 dB.
110 K ohma)

ternal batterjes
Attractive 2-
tone case 71% »
57 x 2%,
Price  £17-30.
Carr. 17}p.

MODEL MG-100
SINE SQUARE WAVE

AUDIO GENERATOR
Range 19-220,000Hz
Sine Wave 19-100,000
i Hz Square Waye,
Output Sine or Square

wave 10v. to P.

Size 180 x 9% x 9%0mm.

Operation  220/240v. A.C.
Post 37p.

£17-50.
MODEL AT201
s DECADE
. ATTENUATOR
Frequency range O0-
200KHz. Attenuator
0-11Lib. 0-1db step.
= lmpe\iance 600 ohmx.
Max. input power
30dbin. Size 180 x 90 x 55mn.
£12-50. Post 37p.

TE-65 VALVE YOLTMETER
28  ranges. D.C. volts
1-5-1,500v. A.C. volts
. 1-5‘1,500v. Resistance up
to 1,000 megohms. 200/
240v, AC. operation
Comnplete with probe and
instructions.
£17:50. P. 30p.
Additional avafl-
ahle: R.F. H.V.
£2-50.

MODEL U43|| SUB-STANDARD MULTI-
RANGE YOLT AMMETER
Sensitivity 330 ohms/Volt
AC and DC. Accuracy
5% D.C. 1% AC. Beale
length 165mm. 0/300/750u44/
15/3/75/15/30/758/
150/ 300 / 750mA /15 {3/

& P.
probes
£22-12%;

¥ s T5AMP DCO /375 /15/

30 / 75 / 150 [ 300 /

;}f 750mA [ 13 / 3 ] 75

_ AMP AC 0/ 75/ 150 /

300 / 750V [ 16/ 3/

75715 /30 | 75 [ 150 / 300 | 750V DC

0/750mV [ 1-5 / 3/7:5/15/30/73/150 300

g tomatic cut out. Supplied com-
plete with test leads, manual and test certifi-
cates. £49:00. Post 50p.

G. W. SMITH
& CO (RADIO) LTD.

Also see opposite page
and next two pages
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UNR-30
RECEIVER

4 Bands covering
550}\::[5— 30Mc/s.
B.F.0.  Bullt-in
‘lpe’tker ’1"0/240\

o X lo ICY '
A.C. Brand new

with inatructlons. £15:75. Carr. 37

UR-1A SOLID STATE COMMUNICATION
RECEIV|

4 Bands covering 580Ke/s-30Mc/x. FET
S Meter. Variable BFO for BS8B. Built-ln
Speaker, Bandapread, Bensitivity Coutrol.
220{240v. A.C. or 12v. D.C. I’Q”xﬂ" i
Braud new with Instruciions. £25. Carr. 37p.

SKYWOOD CX203 COMMUNICATION
RECEI

mosoood,

Solil state, Coverage on 3 bands 200-420
Kz and 65 to 30 MHz. [lnminated slide
rule (ial. Bandspread. Aerial tuning B1°0,
AVC. ANL, '8' meter. AM/CW/B8B. Inte-
grated speaker and phone socket. Opreration
220/240v AC or 12v DC. Blze 325 266 x 150
mim. Complete with inutructions and cirenit.
£32-50. Carr. 50p.

LAFAYETTE HA-600 SOLID STATE
RECEIVER

General  voverage

150-400Ke/n, 530

Kofu-30Mc/n. FET

| front ewd. ¥ mech,

) N ¢ fliters, proluct
M detrctor,  varlable
BP0, nojwe linds

ter. B, Meter, Bandapread, RF Galn. 157 x
P17 x 8", 18 [bn, 220240y, AC. or 12¢. D.C,

Brand new with inutructions. £60, Carr, 50p.

TRIO 9RS9DS
COMM

UNt-
CATION
RECEIVER

ing 580Kufn. to
30 Mcefe. con-
tinuous and
electrical handspread on 10. 18, 20. 40 and
80 metres. 8 valve plus 7 diode clreult.
4/8 ohm output and phone jack. 883B.-CW.
ANL. Variable BFO. 8 meter. Sep. band-
spread dial, 1F frequency 485 Kcfs. nudio
output 1-5w. Varlable RI" and Al® gnin
controls 115/250v. A.C. Bize: 77 x 13~ 10°
with instructlon manual. £49-50. Carr. Paid.

EM) LOUDSPEAKERS

Madel 380. 13" 8”7 wlith
single tweeter/cropwover. 20-
20,000 Hz. (5 watt RMS,
Avallable 8 ar 15 ahms. £7-25
each . & . 37
Muodel 450, 13" %

tweeter/crossover.

87 with twin
55-13.000

Hz. 8 watt RMS. Available 8
£3-82

or 16 ohmw. each,

P& I u5p.

HONEYWELL
DIGITAL
YOLTMETER
VT.100

<an be panel o
hench  mounted.
Basle ineter imea-
sures 1 velt D.C.
but can be uxed to measure a wide range of
AC and DC volt. current and ohinx with
aptioual plug in cards. 8pecification: Accu-
racy: + 0% +1 digit. Resolution: ludv.
Number of digits: 3 plus fourth overrange
digit. Overrange: 1009 (up to 1-9499). Input
impedance: 1000 Meg ohm. Measuring evele:
1 per zecomd. Adjustinent: Automatic zero-
ing. full scale adjustment against an internal
reference voltage. Overload: to 100v. D,
Input: Fuily foating (3 poles). Input power,
110-230v. A.C. 50/60 cycles. Overall size:
53in. 2 13/16in. 8 3/16ln. AVAILABLE
BRAND NEW AND FULLY GITARAN-
TEED. £35-50. Carr. 50p.
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RIC-12

fst Price

SINCLA
\

£2-98

£1-80

10p

OUR

P& P,

SINCLAIR EQUIPMENT

I'roject 60

Package

offers.

B ZSO amplitier. sterea 60 pre-angp. P28
power supply. £15:98 Carr. 37p. Or with
PZ6 power supply £18-00 Carr. 37p. 2 % 750
anplifier, stereo 80 pre-amp, P75 power

supplv. £20-25. Carr. 37p.

Transformer for PZ8. £2-87 extra.

Add to any of the above £4:48 for active
Rlter unit and £13-00 for palr of Qi6i upeakers.
All other 8inclair products in atock.

2000 Amp £21- 95 Carr. 37Qp.: 3000 Amp
£28-50 (,nrr 'h Neoterle Amp £43-85.
Carr. 37p I1C12 £1-80 p. & p. 10p,
NEW PROJ F.(,T 605 — £20-97. Carr. 37p.

SPECIAL OFFER!
GOODMANS AXIOM 301

Hi Fl 127 20 watt twin cone
tull range speaker. 30-16,000

Hz. 16,5600 gauss, 8 ohmQ
impedance. Brand new ami§
boxed, :
List  price £21.72) OUR

h !
PRICEL £12:50 each. Carr. 50p.

EA.4] REVERBERATION AMPLIFIER

transistor-
operated.

Aclf contained,
{ved,  Dattery
Slmply plog  in _ ndero-
phone, gultar, etc., and
output Into your amplifier.

Volume control, depth of
reverberation control.  Beautlful  walnut
onbinet. 7¢x 3x 4}in. 25:97. ¥, & ' 14p

SPECIAL OFFER!
STEREO SPEAKERS

Matches! palr of stereo
hookshelf speakers,
Deluxe teak venecered
fininh. 8lze 1447 % §° x
71", R ohmk. R watt
RMB. 16 wult peak.
Complete with 1IN lead.
£12-85 pr, Carr. 50p.

4 band cover- |

HA-10 STEREO
HEADPHONE
AMPLIFIER

AlL silicon  trans-
Intar amplider oper-
ates from magnctic,
ceratic or tuner inputs with twin stereo
headphone outputs and weparate volume
contrals for each channel. Operates from 9v
battery. Inputa 5MU/100MU. Gutput SOMW,
£597. . & P, 16p.

SPECIAL PURCHASE !
NEAT G30) STATIC
BALANCE PICK-UP ARMS

ai-**ﬂ

Identical specification to NEAT G30
arm but with two-tone chrome and
black finish. Complete with head
shell, pick up rest and plug in phono
leads.

BRAND NEW—

FULLY GUARANTEED

ONLY £8-95. P. & P. 25p.

ARF-300 AF/RF Signal Generator

Fn?.

Al
compact.

trausisturised,
fully  port-
able. AF xine wave
18 Hz ta 220 KHz
AR square WHVE
18 Hz to 100 KHz.
Output  sine [ square
10y, P-T. RIT I00KHz
to 200 Mz Qutpat Iv. maxitmm. Opera-
tion 220/240v. AC. Complete with instroc-
tions and leads. £20-85. Pout 50p.

AKAI|I BARGAINS

SUPER MONEY SAVING OFFERS—
BUY NOW WHILE STOCKS LAST!
BRAND NEW AND FULLY GUARANTEED

1721 Tape Rec. £73:95

X 5000 Tape Rer. £99-9.

(X370 Tape Deck £259-85

4000D8 Tape Dech £73-95

4000D8 Dust Cover £4-75 GNXCH0 Casette Rec, 28295

X200 Tape Deck £99-85 GXC40D Cassette Deck £67-95

X201D Tape Deck £132-95 (:XC40T Causette/Receiver 2123-95

X 221D Tape Deck £168-95 G XC45D Cassette Deck £89-85

0D Tape Deck £148:50 GXC46D Cassette Deck 2103-50

GX280D Tape Deck £249-40 GXU46 Casvette Recorder 2115-95

X1810D Tape/8 track Deck £189-85 GXCHOD Casrette Deck £111-25

GX1900D Tape/Cass Deck 177:85 GXCnu3D Cassette Dech £110-25

X20008D Tape/Cax/8 Trackh it £2223-30 (835D Cassette Deck 2598

CRBI 8 track Rec. 28095 AAG300 Recelver £79-95

CRS81D 8 track Rec. £65-96 AAB030 RReceiver 3100-98

CRBIT 8 track/Recelver 211890 AAB080 Recelver 2144-95

CRB8ODSS 8-track £121 85 A AB500 Receiver 217500

CRR0SB 8 track nystem £145-:00 ADMI1I Microphones {Pair} £7-80

Carringe 50p extra. (Recorders & Decks 75p)
DOLBY SYSTEM NOISE GEN‘"NE BARGAIN!
REDUCTION UNIT KOSS SP.3XC
= STEREO

HEADPHONES
Keuponae
10-15,000Hz.

Juproves the performmance of cawette and
semi-professional recorders. Heduces tape
hiss by 3dB at 600Hz, 608 at 1200Hz and
1048 for all freguencies ahove 3000Hz.
Coutrols for input levels and noise reduction
on record antl replay. ¢ meters for Dolby
level, Off tape inonitoring. Frequency
responpe: 20Hz to I5kHz 4+ UlH 19kHz
—35dB, Bize 151" x 97 x 317, AC 200/250V.

gﬂ& £32 50 carr. 50p -

1021 STEREO
LISTENING
STATION

For Dbalancing and
wnln  eelection  of
knulspenkers  with
akditionanl  facility
far steren hendphione

switahing. ¢ galn
controlw, wpraker an-0ff slide wwlieh, stereo
headpthone nockets, 47 x 4" 24, 8825,

P& P.16p,

MP7 MIXER PREAMPLIFIER
& rlcrophone fu-
puts eavh with
fndivkinal - gain
controls cuabling
complete nixing

0(‘.@665

facilities. Battery aperated. 9)7 x 57 x 37
Inputs Mics: 3 x 3V 30K : 2 < 4mV 600 ohm,
Phono weg. 4mV 30K. Phonn ceramic
100inY 1 meg. Output 250m\ 100K.
-97. P& P, 20p.
TE-1035 STEREQ
HEADPHONES

Low cost high per{orm

Imne-lnnce 4-6 ohnix .
Brand new, Boxed &
fully guaranteed
(Lint £9.50).

OUR PRICE £8-50.

P. & P.26p.
HOSIDEN DH-02$ STEREO HEADPHONES

Wonilertul value
and excellent per-
formance combined.
Adjustable  head-
bamt. 8 ohm -
pelance, 20-12,000
cpa. Comiplete with

iead  and plug
0\1, £2-87.
. 12p,
TAPE
CASSETTES
To
quallty
HisFi

Low Nolwe
in Library

CaNeN,
o 3 for 78p. 10 for £8-88
Co0 3 tor £1-05 10 tor £8-80
C120 3 (tor £1-35 10 for #4-30

Tape Head Cleaner 30p cach.
P. & P. 10p extra.
SPECIAL OFFER1

ROTEL RHT00

STEREO HEADPHONES
20-20,00011z. 8-14 ohiu .
(List & QUR PRICE
£8-75. I'. & P.23p.

ance stereo |
Foamn rubber ear cupa
Adjustable  head-band.
8 ohin impedance 26~
18,000 17, With tead and
wtereo jack plug. ONLY
£1-87. P. & P. 12p.

'NEW GARRARD
MODULES

Popular range of Garrard decks with S8hure

cartrlige fittedd in deluse  plinth  with

hiuged Hd.
8P25 111 Module/M75-6 £23-50
AP76 Moduie/M7 £33-80
APYG Module/M75-6 £38-75
Zero 1008 Module/ MUz, £52-80

Ldrr 50p ex(r Lany |1rm

HOSIDEN DH- 085 DE- LUXE STEREO
HEADPHONES

Features unigue mech-
anical 2 way units and
fitted adjustable leves,
cantrodx. X ohm im-
penlanu 20-20,0000px,
vn||i|LKL with spring

TRANSISTORISED FM TUNER

i  TRANSIBTOR
HIGH
TUNER,
ONLY 8x4x2¢ln.
3 1.F. stages.
Double tuned dis-
criminator, Ample
output to feed most
amplifiers. Operatex on 8V battery. Coverage
B8-1083c/x. Ready bullt ready for use. Fan-
tastic value for moncy. £6-37). P. & P. 124p.
Stereo miultiplex adaptors £4- 974.

TE 1018 DE-LUXE
MONO HIGH IMPE-
DANCE HEADSET 2N
Benaltlve, =soft earpailx. d
adjustable headliand.

Maguetic, iinpedance 2,500

chma.
£1-87, p.

& P.15p.

HAND HELD 2-WAY
WALKIE TALKIES
Tnduatrial quality in robust metal cases.
Battery operation. Voluiae and aquelch
controls. Call button and press to talk

button. Telercople aerial. Complete
carrying cases.

2 channel Palr.

300 InW £52-50 i¢ 50p
3 channel Pair.

2 watt, £79-50 Post H0p.

W stereo jmk plug
£/ 97. P & P 12p.

www americanradiohistorv com

G. W.SMITH
& CO (RADIO) LTD.

Also see previous pages
and opposite page
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NIKKO
TRM 50
STEREO
AMPLIFIER

17 + 17 watts rms stereo amplifier with inputs for Magnetic and

List price £59-50

SEND S.A.E. FOR
FULL DISCOUNT

ll/ /7 EM/M!W’

33’5% OR MORE

. OUR PRICE

Crystal phono, T . Tape, A d T Monitor. Output:

torlystwo l;)a‘;:: of \;gee:eo :;?eeaker\;xa::; ’lI‘a;;: 8'.2:0 li:?ldup!‘;(:‘};g £3 9. 95 PR’CE L’s Ts AND

ket. Full t trols includis ess control, scr:
soeke, il ange f wonkila Inhn loudno control,srai PACKAGE OFFERS!
stocks! Carriage 50p
NIKKO WHARFEDALE ;‘:'\IIE"%‘&:” RECORD DECKS (r. & p. 5op)
TRM 50 SYSTEM TRANSCRIPTION TURNTABLE B.8.R. McDONALD

NIKKO TRM50

17 4+ 17 watt
rms. stereo
amplifier, BSR

MP60, plinth &
cover. Goldring
G800 cartridge,
pair of Linton 2
speakers and all
leads.

OUR
PRICE

Carr. and
ins. £1-50

£104-90

LEAK DELTA 30

SYSTEM
Leak Delca 30 stereo
amplifier, Goldring

GL75, plinth, cover
I and G800 cart-
ridge. Pair of
Leak 150
speakers and
all leads.
OUR . Carr. and
PRICE £I23 50 Ins. £1-50

TELETON SAQ206B
SYSTEM
Teleton SAQ2068
; 8 + 8 watt Ampli-
! =4 fier, BSR MP60,
" [‘ﬂE plinth & cover,
I.El1=' Goldring G800
"Iﬂ cartridge, pair
: speakers

of Apollo
leads.
QUR

and all

Amplifier only, £22-95. Carr.

Carr.,
£1-50
50p.

AUDIOTRONIC ACR3500_—
MWiLW
CAR RADIO

Fully transis-
torised, dual waveband
Bize 61" x 4§” x 27,
12v, D.C. Neg. or Pos. earth. C

with

LINTON SYSTEM

Wharfedale
Linton Ampli-
fier, Linton
Turntable,-pair
of Linton 2
Bspeakers and
all leads.

OUR
PRICE

Carr. and
Ins. £1-25

£106-00

LINTON RECEIVER BYSTEM £15500,
Carr. & Ins. £1-25.

AMSTRAD 8000 11
SYSTEM

Amstrad 8000 i 7 + 7
watt amplifier. BSR
MP60, plinth and cover,
Goldrmg G800
cartridge, pair
of Apollo

speakers and

ajl leads. - H
OUR Carr.
price £48:25 £1-00

Amplifier only, £16-95. Carr. 50p.

B.S.R. TD8S 8-TRACK STEREO
TAPE PLAYER DECK
Integrated preamps (output 125 mVY)
to feed into any stereo amplifier.
Automatic and manual programme
selector. 4 pole synchronous motor.

210/240 V.
Post

OUR PRICE £|6,25 e

fixing kit, speaker and leads.
ONLY £7-50. Post 20p.

SUPER BARGAIN! AUDIOTRONIC ACP.8
8-TRACK CAR STEREO TAPE PLAYER

| f—

Tone, volume and balance controls.
selector;
stereo speakers,
ONLY £15 95,
onlyv).

BH.001 HEAD
SET AND BOOM
MICROPHONE

Sluving Coil. Ldeal for
lamguage teaching, com
nunications. Headphone L
imp. Micra

phone imp 200 obine

£4-62. P. & P. 15p.

Track
Complete with atched pair of

connections and fittings.
Post 30p (llius is example

15 ohums.

G.W.SMITH & CO(Radio)LTD

Persanal Callers Walcome = All Branchas Ogen9-6 Maon. 1o Sat.

SPECIAL PURCHASE!

FERGUSON
3414 STEREO
TUNER

AMPLIFIER
TURNTABLGH
UNIT

10410
watts rms, z

Five push buttons with separate scales
for pre-tuning to desired FM station,
Housed in a handsome walnut
finished cabinet with BSR P128/MP60
record deck with Goldring G800H
stereo magnetic cartridge. Offered
complete with cover and a pair of
matching Medway Speakers, size
18”x |1”x 8”. TODAY'S VALUE AT
LEAST £125!

OUR 3
cnice £75-00 |
Carr. & Ins. £1-50.

2 speeds 334 and 45

rpm. Lightwelght tu- [ |
bular counterbalanced
arm. Belt driven low
| speed synchronous
| motor. Viscous dam-
ped pick up
lower device,
plete with teak plinth
and hinged cover.
GA308 less cartridge *
(List £36-55).

OUR PRICE £24-50. P. & P. 60p.
GA308 PU with GP400 stereo magnetic
cartridge (List Price £47-65)

OUR PRICE £20-95 P. & P. 50p.

LIMITED NUMBER ONLY!

ROTEL BARGAINS!

All brand new and guaranteed

= -
RA210 Amp ... £22-50
RA3I0 Amp ... £34-95
RA610 Amp ... £48-25
RX150 Receiver £45-95
RX200 Receiver £57-50
RX400 Receiver £70-95

P. & P. 50p extra any. item.

WHARFEDALE MID-RANGE HI-FI UNITS

As used in world famous
system. 5” dia. Imped-
ance 4/8 ohms. High flux
ceramic magnet, 20 watts
rms. Brand new £1-50.
Carr. 37p.

Tdeal for home
office, stores, fac-
tories, etc. Supplied
complete with bat-

HOMER INTERCOMS
teries, cable and

\f . "'
~ tree inatr

Cl14 Minj £4-97
C129 Mono £6-50
C137 -85
MP80 £9-50
610 £12-95
810 231-25
210/TPD3 £8-75

MP60/G800  £12-95
MP60/TPD1 £168-05
MP60/TPD1/GR0OO
£19-
£14-35
£18-95
217-95
21309
HT70/G800 21725
HT70/TPD1 -85
HT70{TPD1/G800
81¢ Plinth/Cover
£9-25

MP60/TPD2
810/TPD1
510/TPD1
HT70

B
o

CONNOISSEUR
BD1 Kit  £10-80
BDI Chassls £13-60
BD1/SAU2/Plinth
BD2/SAU2/Chassls
BD2/SAU2/Plinth/C
23385

GARRARD
2025 T/C Stereo

8P25 III/Acos
GP104 Ceramic

8P25 111 £10-
8P25 III/M75-61

BP25 111 Module/

M75-6 £23-50
8L66B 21375
AP76 £17-95
AP76 Module/

M75-6 £33-80
8L72B £221-95
SL95B 232-26

401 225-95

ZERQ 100A £38-95
ZERO 1008 £36-85
ZERO 1008 Mod/
M93-E 262-60
APQB Module/
M75-6 £38-75
GOODMANS
TDI100 Teak 25185
TD100 White 25825

GL69/2 £18-50
GL72 22095
GL72/P 227-50
Plinth 69/72 £7-08
LID 72 £3-25
aLis £26-95
GL75P 23525
Plinth 75 27-36
LID 7 £3-80
G99 219-25
GL85P/C 25695
G101P/C 220-50
HACKER
GP45(30 249-50
T4b Tabie £4-95
LEAEK

Delta Turntable
£262-50

mcno-smm

MR £29-50
MRlll Plinth &
Cover £29-50

PHILIP;
GA105 21695
GA160 227-00

GA308 Teak 224-50
GA308PU Teak

229-95
GA212 £66-75
PIONEER
PL12D £34-50
PL15C £51-35
PLA3S £82-65
PL50 2111-88
PL4ID £118-50
PL61 £119-98
THORENS
TDI25 11 £66:50
TDI125AB 11 £99-98
TX28 26-98
TD160C 256-95
TD150A 11 £35-88
TD150AB II £39-98
WHARFEDALE

Linton Turntable
220-

2 8tation, £2-97, 3 Statlon £5-26, P. & P. 15p
4 Station 2662, P. & P. 17p.

CREDIT TERMS FOR CALLERS
ACCESS & BARCLAYCARD WELCOME

PLINTHS & COVERS (P. & P. 50p)

Budget BPuj, etc.

Budget AP76/Zero 1008

Budget B.8.R.
BME 2000 SBystem

RECORD DECK PACKAGES (P. & P. 50p)

V.A.T.
INFORMATION

All mail orders received
on or after April Ist.
will be subject to Value
Added Tax.

THIS MUST BE ADD-
ED TO THE TOTAL
VALUE OF GOODS
ORDERED (INCLUD-
ING POSTAGE/CARRI-
AGE)AND ENCLOSED
WITH ORDER.

B TOTTENHAM CT AD LD
BYREET, LONDGN, W.C
TREET. LOMWDGN,
ARE ADAD, LOMNDO

www.americanradiohistorv.com

Decks with
stereo cartridge
ready wired in plintb

with cover,

GARRARD

R.
2026TC/9TAHCD

8P23 /G800
9P21 T1/M75-6
I1I/M44.7
ITI/M44-E
sma TII/MGSE
AP76/G800
APT6/M75-6
AP76/MSSE
APT6/M78EJ
AP76/GSOOE
AP76/M44E
AP76/M75ED
B.8.R. McDONALD
MP60/(800
MP60/Mad-T
MP60/M44-E

LDRING
GL75/G800
GL76{GBOOE

Al Mail Orders to
11-12, Paddington Green

London, W
Tol 01-262 6662

1139


www.americanradiohistory.com

* Kk Kk Kk k k %k

CUSTOM
BUILT

10
FIT YOUR SHACK
* AND YOUR POGKET!
* K k k K k k *x %

The Space Age WORLD RECORD award winning 7’ 6” long
AllBand JOYSTICK VFA Antenna— JOYMATCH A.T.U.—
TRIO RECEIVER or TRANSCEIVER — Matching HEAD-
PHONES — A COMPLETE STATION IN ONE COMPACT
PACKAGE — THE FLAT DWELLER'S DREAM |

1972 JOYSTICK VFA £11-40 (A); JOYMATCH ATU 111
Jor 111A £11-40 (B); JOYMATCH ATU LO-Z500 £16 -45
(©.

COMMUNICATIONS HEADPHONES £2-60 (D)

(All including postage, packing, accessories & insurance.)

* % % ot % Xt
* % % % % ¥ %

PARTRIDGE PACKAGE No. 1 PARTRIDGE PACKAGE No. 2

9R59DS recelver 0 .. £49:50 JR310 recelver . .. £1500

* ltems (A); (B); (D) sbove .. £11:00 * items {A); (B): (D) above .. ET-00
Complete’  Gen. Coverage _—
Station o0 na .. £60-50 Complete Amateur RX Statlon £82-00

PARTRIDGE PACKAGE No. 4

TS/PS515 Transceiver 180W  £210-00
* ltems (A): (C): (D) above .. FREE

Complete TX-RX Station .. £210-00

PARTRIDGE PACKAGE No. 3
JR599 recelver .. .. £185-00
* llems (A); (B); (D) above .. FREE

Complete Amateur RX Station £185-00

BARCLAYCARD — ACCESS —PERSONAL LOANS !

ALSO: SP5D SPKR. £4:50; 2M CAR TRANSCEIVER
TR7100 £99-50; 2M PERSONAL TRANSCEIVER TR2200
£62-50; OA2 MAINS STABILISER 67p.

NEW : world-wide reception on the amazing
“DX—CRYSTAL SET” £1 75 (+ 25p) including
unique aerial.

PARTRIDGE BUDGET LINE—

ARTIFICIAL EARTH--SOLVES YOUR EARTH PROB-

LEMS £4-80; AERIAL BANDSWITCH—TUNED AERIAL

£4-80; A.T.U. KIT—FULL COVERAGE TX/RECEIVER
£4-80; ASSEMBLED £5-80.

(All including Postage, Packing, Accessories & Insurance.)
Send 3p stamp for full illustrated details of Partridge Products.
TRIO brochures (state which) 3p stamp extra.

ADD V.A.T. TO ALL QUOTES FROM APRIL 1st
CARRIAGE & INSURANCE EXTRA OVERSEAS.

BOX 5
PARTRIDGE ELECTRONICS LTD.
BROADSTAIRS, KENT

Phone : 0843 62535 or 62839 cheap periods.

1140

BATTER
PORTABLE ——
RECEIVER

WHATRADIO PRICED ATUNDER £120
GIVES YOU SUCH A VARED CHOICE
OF TRANSMISSIONS 2

Picks up ALL THE USUAL BBC
Programmes *All the new local
radio stations *Continental * World-
wide transmissions *Pop Pirates
*Radio Hams *Atrcralt *Shipping
*Police *Taxis *R.A.C. *A.A. *Fire Brigade *T.V,Sonnd *Ambulances and 1,0008 more.
THE BEST PORTABLE RADIO EVER MADE! We think so. As well as the standard
long and medium wavebands it has three short wave banda (including the Marine and Traw-
ler Band) AND NO LESS THAN THREE V.H.F, BANDS. Listen to your favourite B.B.C.
programme and then—at the flick of a switch—tune into the control tower and bear a

=
=
=
7

50p p. & p. or £14-50
dep. +50p.p. & p. &8
months at ¢7 (£56-50).

“‘crippled airliner’” being talked down to safety. Or listen to the trawlers and ocean-going
liners—Eavesdrop on the taxi-cabs, fire brigades, ambulances, A.A., R.A.C. and 1008 of
others R.T. mobiles! Extensive shortwave coverage can give you Australia, Pakistan,
North America, Far East, etc., etc. World famous manufacturer. FULL 3-YEAR WRITTEN
GUARANTEE, Beautifully finlshed in Teak Wood and Stainless Steel. Portable 12in
% 9in x 4in, using standard batteries—or can he plugged directly into mains. 14 transis-
tors 8 diodes, i thermistor, internal ferrite rod aerial PLUS two axternal telescopic lntemue—
with sockets for additional aerlals, or car aerials. Drift-Free

tone control. Hi-Fidelity earphone for private llstenlng, local DX switch, FREQUENCIES
Long W 150-350Kcs. Medium W 540-1605 Kcs, Marine 1.6-4 Mcs Bhort W 1 3.7-8 Meca,
8hort W 2 9-22 Mce. .M. (V.H.F) 88-108 Mcs. Aircraft (VHF) 108-136 Mca. Public Service
(VHF) 148-174 Mcs.

NOTE.— The Ministry of Posts & Telscommunications state a Licence (not gzenerally available
to the nnbue) is required for the reception of transmissions by Fire Brizade, Aircraft,

= CHARNER [T ﬂ*m;mg,

pmssml =
JUST ARRIVED -a NEW aystem froma Bwitaerland—the

,,,...-“ 1 home of precision built electronles equipment. GENUINE
\"J2-WAY WALKIE-TALKIE SYSTEMS. Idea! for sll crowd

control, doctors, fishermen and general marine use, The
III-HI:II: [T || telescopic antenna pulls in the voice at the other end with
crystal clear clarity—even 8 miles away! Frequency 29-9 mes
{Interchangeable according to your licence stipulations

Battery oper: wirea. A t 1 time & money
saver, 2 Units complete with FREE carrying cases. Txag M
NUTE: Licence req. 1o operal

Terms - £19 dep, & 6 months n 9. (Total £73)

Send 5p stamp for Discount Brochure of unusual Frequency Radios

SCIENTIFIC & TECHNICAL (PW4) Towerfield Trading Estate, Southend, Essex

L AT
e
.o
30-14500 cps. Double cone woofer and
tweeter combination, Baker ceramic magnet
assembly flux density 145000 gauss.
Bass resonance 40 c.p.s. 20 watt RMS.
MAJOR MODULE KIT £1 1 -50
30-17000 cps. with tweeter, crossover and
baffle,
Baker Loudspeakers full range
Regent 12in £8 | Superb 2in £15 | Group 25 I2in  £8
Major 12in £9 l Auditorium 12in  £14 | Group 35 12in  £9
Deluxe 12in £10 | Auditorium 15in  £20 | Group 50 I5in £20
Baker Loudspeaker Co., Bensham Manor Passage,
Thornton Heath, Surrey. Tel. 01-684 1665 g

www americanradiohistorv com

AUTOMATIC EMERGENCY SUPPLY
250v 50Hz—150 watt inverter, Full kit of parts excluding meter. Clrcuh as
appeared in December P.W. Complete kit—£16-95 + 80p P. & P,
OTHER INVERTERS AVAILABLE IN KIT FORM

150 Watt—£13-50 + 60p P. & P, 75 Watt—£7-80 + 60p P, & P,
300 Watt—£17-90 + 85p P. & P, 40 Watt—£5-20 + 40p P. & P.
25 Watt—£2-60 + 20p P. & P.
All above operate from 12v. battery and give 250v.-50Hz. Output.
24 volt types are also avallable, alternative outputs or taps can be supplled.
Tr s andfor T s can be supplled separately.

SPECIAL OFFER
12v. t lights, table for ho d
Ilghtlnu for factories, hotels etc. 12 ‘Inch—8 wan—u 40 post pald
21 inch—13 waft—&4-20 post paid. Large d for

TEXAN AMPLIFIER

Fibre glass P.C. board—£2:00 + 10p P, &P,
Trantformer—u 00 + 30p P. & P.
Other ding Teak Cabinet—£24-00 + Postage.

ASTRO ELECTRONICS

6, BARNES ROAD, CHESTERFIELD, DERBYSHIRE
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TRANNIES | guesr price®

24 WOODHILL, HARLOW, ESSEX

Please compare our Prices!!l

\Phone Harlow 37739 all our stock are brand new. With full
PP 10p. Phce list S.A.E./(No callers please) money refund if not completely satisfied.
2, . l ~ / :
S~ <) i
74 Series TTL /(ﬁ‘«ﬁ, Electrolytlc ’
eries R . l\l\/\
1-24 25 plus 1224 25 plus 124 25 plus Ca paCItOrS
7400 15p W 14p |7450 I15p l4p |7492 67p 64p PAGKS
7401 15p 14p (7451 1Sp 14p 17493 67p 64p 4 VOL/T/\}\ 16 VOLT 40 VOLT
7402 I5p l4p (7453  I5p 14p (7494  77p T4p 4TuF / | 15,F 6p | 47,.F
7403 15p "™\ l4p (7454 15p 14p 7495 17p T4p 100uF 6p |[33uF ép | 100uF Bp
7404 I5p 14p [7460 I5p 14p 7496 17p T4p 220uF |\ gp 68uF 6p | I50uF 98| Unmarked
7405 15p 14p (7470 29p 26p (74100 1 -75p 1-65p 330uF 150.:F 7p | 220.F IOp Packs
7408 18p 17p |7472 29p 26p (74104 97p 94p 1000uF 112 | 220uF 8p | 470uF 17p
7410 15p 14p |7473 37p 35p (74105 97p 94p 4700uF /m-‘ 680uF 15p | 680uLF 23p\ Pack of 25
741t 15p l4p 7474 37p 35p |74107 40p 33p 1000,.F 15p | 1000uF 23p, 1"5:)‘4“‘
7413 29p\ 26p (7475 47p 45p (74110 |-25p 1-25p 1500:F 23p | 2200uF 40p U
7420 15p 14p |7476 43p 40p |74111 1-00p 95p 2000uF 39p ‘
7430 I5p 14p (7480  67p 64p 74118 1-00p 95p 6.3 VOLT > Pack of To~
7440 I5p 14p [748] 97p 94p (74119 1 -35p 1-25p 33,:F 6p :::*::;; HE
7441 6Tp 64p 7482 97p 94p 68.F ép Pstie o
~~ 74121  &7p 64p (Plasthe can)
7442 67p 64p 7483 1-10p 1-05p 74141 o 64 150uF ép 25 VO B
7446  97p 94p 17486  32p 30p ! 6 P | 4704F 10p | 10uF 6p | LIS
7447 97p 94p (7490 6Tp e bdp |74145 1'50p i-40p 680,F 12p | 22uF ép sk erL 0
7448 97p 94p 17491 37 34p 174150 1-30p 1-70p 1500.F lép | 47,F SP,T] 63 vO Csop
i i i i * F | uF
* Devices may be mixed to qualify for Price Breaks 2200uF 16p | 100, 35 e ——
* 100 Plus less 10% off 25 plus break 3300uF  24p | 150.F Tp | [2:2uF Ptk ot1l
220uF 9p |4 7uF ép BG169 50p
. - . 470.:F 6 8uF (unmarked)
Linear Integrated Circuits GS0uF 185 | louF Sirond
10 VOLT 1000uF 20p | 22uF
3012 TO99 49p |723c 22,F 2200uF  36p | 68,F e
30la DIL 45p |723¢ 47uF 6p S000uF 62p | 100uF lop /(mmmrkul)
70lc 63p (74lc 100uF |50F 12p 30p each
702¢ 63p 74lc 220uF 220uF 17p (S ———
709¢  TO99 28p |74lc 330uF 330uF 200, pickotlo
709¢ DIL 3lp [747c¢ 470uF 40 VOLT 470uF 24 oN29260 50p
710c 53p |748c 1000uF 12p | 6 8uF ép | 1000uFs ' 4¢p| unbranded but
YARKS 58p 1437 J 1500;:F {5uF ép | 1600uF T4p tested
1458 2000uF 39p | 33uF 6p j 2500uF 9 P
i —— ——
Trafsistor {MULLARD POLYESTER'S
f MULLARD POLYESTER CAPACITORS C280 SERIES
Ac107  Y5p BC13s 0 200 OCH  13p, Piodes &/ |u50V P.C.mountiog: 0 01, 0-0I5uF. 0-22,T 3p.0-33uF, 0-047uF. 000K L, 31p.0- Ll
AC126 14p B3C142 9 18p| OC4 "Rectifiers o 150 F, 0-22uF, 5p. 0-33uF. 64p. 0-47uF. 84D, 0-68u1, 11p. 1-0uk, 18p. L'y, 20p.2-2uF, 2
AC127 (" 12830143 0 18p| OC70 e
AGT: ’8&;%9 1114 0 34p 071  1gpbiNets ——%\ MULLARD POLYESTER CAPACITORS €296 SERIES
AC142K"20p [WiC 145 X84 25p| OC72 apldN91 400V: 0-001uF, 0-0015uF, 0-0022uF, 0-0033uF, 0-0047uF, 24p. 0-0068u1%, 0-01uF, 0-015u
ACHK 18p| BC14T 32p| OC81 N4148 0-092uF, 0-033uF, 3p. 0-047uF, 0-068uF, 0-1uF, 4p. 01541, 6p. 0-224F, 7ip. 0-33uF, 1
AC176  14p| BC148 22p| OC83 844 0-47uF, 13p
ACIA7  12p| BC149 25p| OC84  RBp| IN40OT 200 | 150\ om,m 0-015uF, 0-22uF, 0-033uF, 0-047uF, 0-068uT, ap 0-1uF 8jp. 0-15u)7, AD161, AD162
ACIBTK 1gp m‘m.} 1 24p| TIP29A 48p i::ég i 0-22uF, 5p. 0-33uF. 8p. 0-47uF, 71;.«81!“\ 11p. 1-0u1%, 13p .
ACIBR  12p| BCI5 p| BFY5H TIP30A 58p| 1 7 P
ACINMK 18p| BOI>7 12 Bhye gst'rn'sm 88p| 18121 143 YOLUME CONTROLS 0 plus 48p
AUY17 21p| RC168 1lp| BI'Y52 >l‘ll‘3‘A 86p| 18130 8p | Potentiometers /
ACY1S 19p| BCI59 12p| BEYG4 '85p| TIV33A 95p| 18131 10p |[arton track 500 £ to 22M @ 1 O
ACY19 23p| BCIG7 3FY00 85p| TIP34A 18132 18p [fl.og ear T108
acyzo 20p| BC1ss (10pI Nsx20 17p| £1'40/ 18920 7p (Sinfhe 18p) Dual gang (sterco)40p. PLAOOL Tp 3C109
ACY2L 21p| BCiso{10pl407  20p| TIP35A 18922 8p [Single typ} with D.P. switch 12p extra. PLA002 8 19
ACY22 1l6p| BCI77\ MpMa2s  30p £2-30| 18923  12p |, e PL4003 8p fo=ve
ACY3) 82p| BCI79 428 28p| TIP36A | 19940  &p |SL! RS’ PL4004 8p 100 pius
AD140 36p| BCI182L 450 18] AALl9 1Gp 58mm, TRACK ¢ 5 PL4005 12p _ —
ADI42 40p| BCISSLASp{R1P8111 82p | TIP414 4120 10p |SINOLE GANGED, LOG or LIN 1k to 1M.| g0 1N 4008 8 PL4006 14p oy
AD143 86p| BCIB4K P8112 42p| TIP42A 88p| ARZ13 10p 40p esch 000 1N4 P 1'L4007 18p 1-9 . ‘B
ADI4) 34p| BO1S6 GOpPMPEILS 325 2N706 pl SAZ16 12§p [ TWIN GANGED, LOG or me \ v
ADIS0 85pi BC212L 1Up| MP8121 30p| 2N930 21p g:f&g lﬂp 80peach. ey ',_' )
ADISI 27p| BC213L 10p| MPB122 40p| N1131 20p P | f———
Ammrfag C214L 10p MPH123 45p| 2N1132 25 BAN02 22p]| CARBON SKELET?N P'§ESETS RIDGE RECTIFIERS ‘\cx 27 or \cl"s
AD M/P 50p 258 9N1613 2017 BA115 7ip | Small high quality type (linear only) A
AF114  ldp| (T3 2N1711 24p| BAl44 12igl| All valves 100-5-meg_ohus. LV, 1AMP 2 AMP 5 AMP 107XHP wp,u" llp
Ay b R ¢ T N | A S TR
AF11 2N 2 A ek = — 100 32 B2 \
14 40p| BAX1312} J,Eno'fcm 015 01 200 3p 859 £180p £2:10p, . -
2N2005 42p| BAX16124p Matrid 1300 36p  68p  £195p 222 ENER
i 28p | NKT27418p| 2N2024 18p| BAY181%4p |94in x 3}in ~ 17 28p 600 40p 82p £2.20p £2K0p
139 36p| BC303  45p | NKT275 28p | 2N2926 BAY3L 7:B [S4in x Gin \  o8p 25p 800  45p - = i DES
BC304  35p| NKT4036bp| 2N3058 Mdp | BY100 12:p (3510 x 3¢in \_ 2o 25p i 400 M/W 5°, -
BCY?W NKT405 79p 4 SO0BLPYI26 18P |33in x hin -29p 100 mIN b%
BCY71\ 38 NKYG03F | 2 Y127 174p |5in x 17in (plain)  \ 83p - BZY 88 Range
BCY72 80p| 2N 34004 YX 10 223p | Vero Pins (bag of 36), 20p THYRISTORS b
ABY26 BD123 80p NKTGW(- | 2N 3663 /B 5 17ip | Vero cutter, 45p; Pin insertion Tools (0-1 and All voltages
ASY27 B{HHO agp NKTer 24 ‘|2N3/o'3 :9 lf)“ 0-15 matrix) at 56p. P1V 50 100 200 300 3-3— 33 Volt
AU103 BD131 4 2N370 . 8p o
Aullo BDI32 8lp NKTOTTG i RAlo 22ip | SLIDE SW”'CH A B B &8 Z L
AUILL D135 38p 2N 3 ap P A 47 D 7 Ambs 2 & 62 o P m—
BCI0% D136 14;3 gfgnsgsn 2N4T OATO - f 1 watt 5%
BC108 D14} £1- NKT773 25p I . .
BC109 3D142 45p| OCI9 0TS Y [
BC113 BF159  30p| OC20 0AT9 s 8200 Voltn
BC116 15p| BF173 28]11 0023 > 0A81 P cach
BCI25 15p| BF177 ggv 80‘25 $ OAB5 { watt 5% carbon 111; cachh ~
26 22p| BFL8 (28 tt 109, carb ¢ .
e DI Drire aom| OCs 08 %0 /79 Whaca Sheec on request) HRdarnd- e it 10 watf37
BC134 up BF194 14p| OC35  25p| 40361 A1 (70 BHNLY £1-50 Range 10 ohms to 4-7 weg. All Voltages
BC135 14p| BF195 15p| OU36 35p| 40362 45p| VAS DIL 8ocket 30p  watt mjo 29, 3p each ~</ 75— 100 Volts
BCIS7 14p' BF244 25p| OC41  13p| 40836 55p OA200 10p |Driven by 7447 95p Range 10— | meg ohms ~ 45p each

7
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BARGAIN PARCELS 141b at £1-45 plus 32ip p.p.; 28lb at £2-75 plu
$21p p.p.; 56ib at £4-50 plus £1-25 p.p. Contain pots, Res, Valves, Diode:
Tagboards, Chassis, Valveholders, etc. Good value save £££s. Lucky Dil
Service.
FANTASTIC BARGAIN, New 6 inch tubes. E450 4/B/16 4VH, medjum
Persistance, green. Ideal scope tube
Also 09J 4tin. dia. Length 15in, Also 7BP7. All unused as new, Price £1-4
post paid. .
NEW HEAVY COAX CABLE dia. $” 70 ohms approx. 50ft. lengths £1-40,
p. & p. 30p. 100 ft. lengths £2-70, p. & p. 50p.
AERIALS. New Condition Whip Type, 4ft. 20p: 11ft. 75p. all collapsible
type. P. & p. 4ft. 10p, 11ft. 15p. New bases on adjustable clamp for the
above, 621p. p. & p. 25p.
CRYSTALS AS NEW. Hc 6u, 5,345; 5,030; 4,945; 4,875; 4,840; 4,795;
4,580; 4,660; 4,520; 4,510; 2,300; 2.295 Kc/s. 50p each plus 8p p.p.
OUR SELECTION OF 6-Ex. Equ. METERS consisting of 3in., 24in., 2in.
mill amps, volts, amps. Mixed at the bargain price of £2 P. & P. 25p. mini-
mum order of six.
ANY HEIGHT AERIAL TUBULAR SECTIONS 3” dia. x 3ft. long. Brass
screw in ends, copper coated and painted. Good condition. 20p p. & p. 5p
cach. Minimum order 6. g
AS NEW AERIAL TUNER UNIT No. 6 RF, consisting of 14 inch 500 mic:
ampmeter 3 gang tuner 75 PF geared BNC type socket size 54" X 43"
5”. Price £1-50, p. & p. 25p
HEADPHONES DI High impcdancc. Good condition 75p. p. & p. 15p.
R209. Set of valves 621p, p.p. 25p.
NEW AERIAL WIRE ON BOARDS 7/22 UNCOVERED 75ft. 40p, 90f
471p. 100ft. 55p, p. & p. 20p.
AERIAL MAST POLES approx. 5ft high 2” dia. Interlocking ends. Mini-
mum order three. New condition. £1 each section. Carriage 35p each section.
g'(’) 75 ohms Coax in 50ft coils with BNC plugs good condition. Price £1 +
D D.D.
- AS NEW 500ua PENNY SIZE METERS complete with jack plug price
% £leach, p. & p. 10p.
SLIDING RESISTORS, 12 amp, 1 ohm. Approx. 9in. long. 1-4 amp., 14
ohms. Approx. 7in. long. As new Ex Eqp. 75p, p.p. 15p.

QUOTATIONS FOR QUANTITY.
C.W.0. CARRIAGE CHARGES MAINLAND ONLY

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

A. H. THACKER & SONS LTD.

Radio Dept., High Street, Cheslyn Hay, Nr Walsall,
Staffs.

P

ELECTRONIC ORGAN KITS

% Portable—4 octave keyboard with 10 voices, 3 pitches—
vibrato, £145-29. % Console—5 octave keyboard with
10 voices, 3 pitches. Keyboard can be split into solo and
accompaniment. Vibrato, built in amplifier and speaker
£250-93. % Console—2 x 4 octave keyboards and 13 note
pedal board, 29 voices, Vibrato, Delay Vibrato, Sustain,
Reverberation, Precussion, Wah Wah, £406:00. % Console
—2 x 5 octave keyboards and 32 note pedal board, 32 voices.
Vibrato, Delay Vibrato, Sustain Reverberation, Precussion,
3 Couplers, etc., at £572-55.

ALL COMPONENTS CAN BE BOUGHT SEPAR-
ATELY. SEND 50p FOR LATEST CATALOGUE,
WHICH INCLUDES SPECIALIZED COMPONENTS,
HI-FI EQUIPMENT AND ELECTRICAL HOUSE.
HOLD APPLIANCES.

ELVINS ELECTRONIC
MUSICAL INSTRUMENTS

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

hecnme
| a RADIO-AMATEUR!

learn how to become a radio-amateur
in contact with the whole world. We give
skilled preparation for the G.P.O. licence
- r rr . . r r 5 i r K 1 7 J .|

RAPT

l f'l'ee ! Brochure, without obligation to: I
: BRITISH NATIONAL RADIO & 1

ELECTRONICS SGHOOL P.O. Box 156, JERSEY g
I NAME : l
Jj ADDRESS : YT |
1 BLOCK CAPS please I
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VALVE S SAME DAY SERVICE
NEW ! TESTED! GUARANTEED!
sETs 1R5, 185, 1T4, 384, 3V4, DAFY1, D91, DK91, DL92, DL94.
Bet of 4 for £1-12. DAF96, DF96, DK98, DL96, 4 for £1-55.
1R6 -28130C17 76| EAF42 -60{EMS80 -36| PCF808 -68| U801 76
188 -28|30C18 -72| EBS1 -18) EM81 -86|PCL82 80| UABC80 -81
1T4 18 30F5 -864| EBC33 40| EM34 -82| PCL83 -B5|UAF42 50
384 «26|30FL1 .66 EBC41 .49|EM87 -50| PCL84 -33| UBC41 45
Ve +47{30FL12 -89|EBC81 -30/EY51 -36| PCL86 -88| UBF80 .34
s5U4G -81|30FL14 -88(EBCS0 .28|EY86 -29| PCL86 -87|UBF89 -39
6V4G -85!30L1 80| EBF80 -32|EYS87 29| PCL88  -80/UCCB4 -39
5YSGT -30/30L15 70 EBF83 -39 | EZ40 -39 | PCL800 -89|UCC85 -85
8Z4G -36(30L17 70 EBFB9 .88 EJ1 89 | PCL805 -88|UCF80 -30
6/30L2  -54(30P4 85 | ECC81 .17 | EZB0 «81 [ PENA4 .77|UCH42 58
6AMG <18 | 30P12 89| ECC82 -20|EZ81 .22 PEN36C .70/ UCHS81 -80
6AQS -82(30P19 -85 ECC88 .85|EZ80 25 PFL200 -51(UCL82 .38
GATS .20/30PL1  .60|ECC85 .34|GZ30 -34 | PL36 -48(UCL8S 88
6AUS «20(30PL13 .89|ECC804 .54|GZ32 PL8I -43| UR41 58
GLAG «20|30PL14 .80|ECF80 -80| KT41 7| PL8IA  -47 | UF89 -30
6BE6 -81|35L6GT -45|ECF32 28| KT61 55 | PL82 <81 UL41 -58
6BJ6 -41[35W4 25| ECHS5 56| KT66 78 | PL83 <33 | UL84 -30
6BW7 +50{35Z4GT -25/ECH42 .59 |LN3i9 -g PL34 -80| UM84 -29
6F14 -85|60CD6(: -88| ECHB1 .29|LN329 .B0(PL500 83| UY4l -39
6F23 -88 1807 -49| ECHB3 .38|LN339 .65/PL504 -63|UY8S 25
6F28 -50[ AC/VP2 .77/ECRB84 .85[N78 £1-05]| PM84 -30| VP4B 77
6J5GT -0 | B349 70| ECL80 .80 (P -40 1 PX25 95| W77 -43
8J7G6 -24( B729 54| ECL82 .29|PABCS0 -31|PY32 zﬂ z1 .28
8K7G 12/ CCH35 .67 |ECL86 .85 PC! 47| PY33 2| Transistors
6K8G «36(CY31 28| EF39 .88} PCAS8 7| PY81 25| ACI07 <17
6Q7G -85 DAF91 22| EF41 b7| PC96 -42(PY82 25 AC127 18
68L7GT .32 DAF96 -36[ EF80 83 [ PCOT -38|PY83 -26| AD140  -37
88N7GT -82| DF9L -16| EF88 28| PC900  -29!PY88 «33| AF115 .20
6VsU -28| DF96 -36 | EF86 30| PCC84 -29/PY800 31| AF116 .20
6vVeGT 28 DRTT 20 | EF89 28| PCC85 -283|PYB01 .31 AFI117 .20
8X4 83| DK 32 1 -38| R19 -80| AF126 17
6X58GT -28|DK91 27| PCC89  -48| R20 *70| AF127 .17
10P13 53| DK93 85| PCC189 .48 U25 C26 -25
12AT? <17 | DK96 27| PCC805 -§0| UL6 65 0C44 .19
12A07 20| DL3b 4 +29| PCF80 .26 Ud7 <73/ 0C45 .18
12AX7 22| DL92 EH90 -36| PCF82 33| U49 <70[0C71 -18
198BG6G 75| DL9%4 Eiis <86 PCF86 .46 gs;l‘ ;} gg;g ﬂ
20F2 67| DL96 JL34 48| PCFB00 .58 d -
20P3 75|pyse .o |EL41  -54|pcpge; .pg| U191 -88/0C81 .12
25L6GT .19 DY EL84¢ .28 F802 -3 U193 -31/0C81D .18
asu4GT -57|DY87  B4|grgo  .pg|PCF802 -89|yss1  .g1|0C82 18
30C1 26| DY802 -88 ELS5 .;a PCF805 -72 U301 -88(0C82D .12
30C15 -58| EABCRO .32| EL500 88| PCFB06 -58; U329 -68/0C170 .23

READERS RADIO

85 TORQUAY SARDENS, REDBRIDGE, ILFORD,
ESSEX. Tel. 01-550 7441,

Minimum post/packing on | valve 7p., on each additional valve,
3p. per. valve extra)
Auy parcel insured against damage in tranait 3p extra.
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SUPERSOUND 13 HI-FI
MONO AMPLIFIER

A superb solid
state audio
amplifier. Brand
new coinponents
throughout. 5
sllicon transistors
plus 2 power out-
put transistors in

push-pull. Full
wave rectifica-
tion. Qutput

approx. 13 watts
r.m.s. Into 8 ohm. 1' requency response 12Hz—30KHz
=+ 3db. Fully integrated pre-amplifler stage with separate
Volume, ass bonst and Treble cut controls. Suitable for
8-15 ohm speakers. Input for ceramic or crystal cartridge.
Bensitivity approx. 40mV for full output. Bupplied ready
built and tested, with knobs, eseutcheon panel, input and
output plugs. Overall size 3* high x 6 whle x 7}* deep.
AC 200/200V.

PRICE £10-50. P. & P. 20p.

DE LUXE
STEREO AMPLIFIER

0-
Using
heavyduty
tully isola-

ted ains
transform-
er with {ull
wave rectl-
tication
giving ade-

quate
sinoothing with negligible hum,
Valve line up:—2 » IiCL86 Triode Penlodes. 1 x EZ&0
as rectifier. Two duai potentionieters are provided . for
bass and treble control, giving bass and treble boost and
cut. A dual volume control iy used. Balance of the left and
right hand channels can be ailljusted by means of a sepa-
rate "Balance’ control fitted at the rear of the chassis.
Input eensitivity i approxitnately 300m/v for full peak
output of 4 watts per channel (8 eatts monn), inta 3 ohim
speakers. Full negative feedback in a carefully caleulated
. clreuit, allows high volume ievels ta be used with negligible
distortion. 8upplied complete with knobs, chassis rize
117w x 47d. Overall height including valves 5”. Ready
bullt & tested to a nigh standard. PRICE £8-92 1.4 P. 45p,

POWER SUPPLY UNIT 200/240v. A.C. input. Four
aswitched fully smoothed D.C. outputs giving 6v, and
7#v. and 9v. and 12v. at 1 amp continuous (ljamp
intermittent).

Fitted insulated output terminals and pilot lamp md icator.
Hamumner finish metal case overall size 6° x 3}" x 21*.
Buitable for Transistor Radios, Tape Recnrders. Ampli-

flera etc. etc. Ready PRICE £4.50 P. & P. 35p.

built and tested,

BLACK ANODISED 16g. ALUMINIUM HEAT SINKS.
For TO3, complete with mica’s and bushea. Size 2§ x
37 approx. 25p pair. P. & P. 5p.

HIGH GRADE COPPER LAMINATE BOARDS 8" x 6~
8 for 50p P. and p. 13p

BRAND NEW MULTI-RATIO MAINS TRANSFOR-
MERS. Giving 13 alternatives. Primary: 0-210-240v.
Becondary combinations 0-5-10-15-20-25-30-35-40-60v.
halt wave at 1 amp. or 10-0-10, 20-0-20, 30-0-30v. at
2 amps {ull wave. Bize 3in, long x 3}in. wide x 3in. deep.
Price £1-85 P. & P. 30p.

MAINS TRANSFORMER, For transistor power supplies.
Pri 200/240v. Bec. 9-0-9 at 500mA. 85p. P. & P. 13p.
Pri. 200/240v. Bec. 12-0-12 at 1 amp. 95p. P. & P 13p.
Pri. 200/240v. Bec. 10-0-10 at 2 amp. £1-45. P. & P. 30p.
SPECIAL OFFER MAINS TRANSFORMER 200/240v.
A.C. Input 35v at 1} amp A.C. output overall size
23" x 23" x 37 approx. Buitable drop through or vertical
mounting 90p, P. & P. 30p.

CENTRE ZERO MINIATURE MOVING COIL METER.
100u:A. For balance or tuning. Approx. size 1" x 1" x §*
deep. Limited pumber. 75p. . & P. 10p.

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. Bolid encap-
sulation size 13" x 11" x 1". Brand new complete
wlith instructions. Price 88p. P. & P. 13p.

HANDBOOK OF TRANSISTOR EQUIVALENTS AND
SUBSTITUTES
A must {for servicemen and home constructors. Including
many 1000’s of British, U.B.A. European and Japanese
transistors. ONLY 40p. Post 5p.

Pricel in this advertisement (incl. p. and
will be subject to VAT as from
llt April, 1973,

VAT. :

4-8PEED RECORD PLAYER BARGAINS
Mains mcdels. All brand new in maker's packing.
LATEST B.S.R. C109/C128 4-8PEED AUTOCHANGER:
With latest mono compatible cartridge £6:97 Carr. 50p,
With stepeo cartridge £7-87 Carr. 50p.
GARRARD SP25 Mk III with heavy precision machined
die cast turntable £10-95, carr. 50p.

SPECIAL BARGAIN OFFER!

PRECISION ENGINEERED PLINTHS

Beautltully constructed in heavy gauge ‘‘Colorcoat’*
plastio coated ateel. Resonance free. Designed to take
Garrard 1025, 2000, 2025TC, 2500, 3000, 3500, 5100,
8P25 TI and III, BL65B, AT60 etc. or B.A.R. C109,
120, A2l etc. Black leatherette finlsh. Blze 12}" x
141" x 33" high (approx. 74" high, including rigid
amoked &crylic cover).

NOW ONLY £4-80, P. & P. 35p.

LATEST ACOS GP81/18SC niono compatible cartridge with
t/o stylus for LP/EP/78. Universal mounting bracket.
£1.50 P. & P. 8p.

SONOTONE STAHO COMPATIBLE STEREO CARTRIDGE
T/O atylus Dianond Rtereo LP and Sapphlre 7

ONLY 22-50 P. & P. 10p. Alsc availahie fitted with twin
Diamond T/O atylus tor 8tereo LP. £3. P. & P. 10p.
LATEST RONETITE T/0 STEREO/COMPATIBLE
CARTRIDGE for EP/LP/8terec/78. £1.63 P, & P. 10p,
LATEST RONETTE T/0 MONO COMPATIBLE CART-
RIDGE (or playing EP/LP/78 mono or stereo records
on mone equipment. Only £1.5¢ P. & P. 10p.

HARVERSONIC SUPER SOUND
10 + 10 STEREO AMPLIFIER KIiT

S
o909

NEW FURTHER IMPROVED MODEL WITH
HIGHER OUTPUYT AND INCORPORATING HIGH
QUALITY READY DRILLED FIBRE GLASS
PRINTED CIRCUIT BOARD WITH COMPONENT
IDERTIFICATION CLEARLY MARKED FOR EVEN
EASIER CONSTRUCTION

A really tirst-class Hi-Fi Btereo Anplifier Kit. Uses 14
transistors including Bilicon Transistors in the first five
stages on each channel resulting in even lower noiss
level with improved senaitivity, Integrated pre-amp with
Base, Treble and two Velums Controls. Buitable for use
with Cerminte or Crystal ocartridges. Very simple to
modity to auit magnetio cartridge—instructions included.
Output stage for any speakers from 5 to 15 ohms. Coinpact
design, all parts supphed including drilled metal work,
high quality ready drilled fibreglass printed circuit hoard,
smart brushed anodised aluminium front pane! with

tching knob, wire, solder, nuts, bolts—no extras to buy.

QUALITY RECORD PLAYER AMPLIFIER MK 11
A top quality record player amplifier employing heavy
duty doubls wound mains transtormer, ECC83, ELS84,
and rectitier. Separate Bass, Treble and Voluine controls.
Cornplete with output transformer matched for 3 ohm
apeaker. Bize 7in. wide x 3in. deep x 6in. high. Ready
built and tested. PRICE £3-95 P. & P. 40p

ALSO AYAILABLE mounted on boara with output
transformer and soeaker ready to fit into cabinet below.
PRICE £5.25 P. & P. 50p

DELUXE QUALITY PORTABLE R/P CABINET MK IL
T'ncut motor board nize 144 x 12in. clearance 2in: below,
5in. above. Will take above amplifier and any B.8.R. or
GARRAED changer or 8ingle Player (except AT60 and
8P25). 8ize 18 x 15 x 8in. PRICE £4.75, P. & P. 50p.

SPECIAL OFFER
HI-Fi LOUDSPEAKER SYSTEMS

Beautifully 1nade teak finish enclosure with most
attractive Tygan-Vynair {ront. Size 16}* high x 104*
wide x 54* deep. Fitted with L. M.I. Ceramic Magnet
13”7 x 8° bass unit, two H.F, tweeter units and
crossover, Power handling 10 watts., Available 3 or
8 or 15 ohms impedance.

0 U R PRICE £8.4o Carr. 65p
Cabinef Available Separately £4-50 Carr 60p

Also available in 8 ohms with EMI 137 x 87 bass
epeaker with parasitic tweeter £6-60 Carr. 65p

LOUDSPEAKER BARGAINS

5in. 3 ohun £1-05, P. & P.15p. 7 x 4iu. 3 ohm £1-15, P. & P.
20p, 10 x 6in. 3 or 15 ohm £1.90, P & P. 30p, EM.I.
8 x bin. 3 ohm with high flux magnet £1-62, P. & P. 20p
EM.I i} x 8in. with high flux ceramic magnet with
parasitic tweeter 3, 8 or 15 ohm £3-20, P. & P. 30p.
E.M.L. 13 x 8in. 3, 8 or 15 ohm with two inbuilt tweeters
and croseover network £4:20, P. & P. 30p.

BRAND NEW. 12in. 15w. H/D Bpeakers, 3 or 15 ohnis.
Current production by well-known British maker. Nnow
with Hittux ceramic ferrobar magnet assembly £6-75.
Guitar models: 25w. £6-76, 35w, £8-50. P. & P. 38p

r’ I %

W an
2

12in. “EA” TWIN (ONE LOUDSPEAKER.
peak handling. 3, 8 or 15 ohm £2.20, P. & P.
35 ohm SPEAKERS 3in. only 63p P. & P. 13p
“POLY PLANAR” WAFER-TYPE, WIDE RANGE
ELECTRO-DYNAMIC StEAKER

Bize 118" x 144~ x 14" deep. Weight 190z. Power
handling 20W r.m.s. (40W peak). Impedance 8 ohm only.
Response 401z-20kHz. (an be mounted on ceilings,
walls, deors, under tables, « tc,, and used with or without
baffle. Bend 8.A.E. for foll details. Only £5:95 each.
P. & P. 25p,

VYNAIE. & REXINE SPEAKERS & CABINET PABRICS
app. 54 in. wide. Usually £1-75 yd., our price 76p yd.
length. . & P.15p per yd (min 1 yd.} 8.A.E. tor samples,

SPECIAL OFFER! .

LIMITED NUMBER OF BRAND
NEW ELAC 10 TWIN CONE
LOUDSPEAKERS
With large ceramic magnet and
vlasticised cone surround.

m impedance. £2-75. P. & P. 25p.

P

10 watts

Simple step by step instructions enable any constructor
to build an amplifier to be proud of. Brief specification;
Power output: 14 watts r.ni.s. per channel into 5 ohms.
Frequency response +3dB 12-30,000 itz Sennitivity:
better than 80my inte 1M Q. Full power bandwidth:
+3dB 12-15,000 11z, Bass boost approx. 1o +12dB.
Treble cut approx. to — 16dRB. Negative feedback 1811
over main anip. Power requirements 35v. at 1.0 amp.
Overall 8ire 127w, x 87d. x 23"h

Fully detailed 7 page construction manual and parts
list free with kit or send 18p plus large 8.AE,

AMPLIFIER KIT o oo £10-50 P. & P.15p

(Magnetic input cmnponentq 30p extra)

POWER IPACK KIT £3-00 P. & P. 30p
CABINET a £3-00 I'. & P.30p

(Post Free if nll unlts purchased at same time)
Full after sales service
Also available ready built and tested £21-00. Post Free.
Note: The above amplifier is suitable for feeding lwo mono
sources into inputs {e.g. mike, radio, tiein record decks, elc.)
and will then provide mixing and fading facilities for med-
fum powered {1 Fi Discotheque use, elc.

3-VALVE AUDIO
AMPLIFIER HA34 MK II
Designed for Hi-Fi reprodue-
tion of records. A.C. Maina
operation. Readv built on
plated heavy gauge metal
chaassis, size T} w. x 47 . x

43" h. lncorporates LCC83,
F.1.84, EZB0 valves. Heavy
duty, double wound mains

0 transformer and output trans-
foriner niatched for 3 ohm
speaker. Separate volume control and now with improved
wide range tone controis giving bass and treble lift and
cut. Negative fecdback 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 £4-85. . & P. 35p.
HSL “FOUR’ AMPLIFIER KIT. Similar in appearance
to HA34 above but employs entirely different and
ad‘anced urcmtry Complete set of parts, etc. £4-10.
P. & P.

HARVERSON’S SUPER MONO AMPLIFIER

A super qumity gram amplifier using a double wound fully
isolated mains transformer, rectifier and ECL82 triode
pentode valve as audio amplifier and power_ ontput
stage. Impedance 3 ohms. Output approx. watts,
Volume and tone controls. Chassis size only wide
X 3in. deep x #&in. high overall. AC mains 200/240v.
Supyplied absolutely Brand New completely wired and
tested witn good quaiity output transformer. £2 95

P. & P. 35p BARGAIN PRICE M

10/14 WATT HI-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
gramn allow records

HI-FI STEREO HEADPHONES
Adjustable headband with comnfortable flexifoam ear-
muffs. Wired and fitted with standard stereo }in jack
plug. Frequeney response 30-15.000Hz. Matching
impedance 8-16 ohma. FEasily converted for Mono.
PRICE £2-85, P. & P. 15p.

HIGH IMPEDANCE CRYSTAL STICK MIKES.
OUR PRICE £1-05, P.

and an ts
to follow each other.
Fully shronded section wound output transfornier to
match 3-15 Q speaker and 2 independent velume controls,
and separate base and treble controls are provided
giving good lift and cnt. Valve hine-up 2 EL84s, LCCS3,
EF86 and FEZ80 rectifier Simple instruetion booklet
13p (Free with parts). All parts sold separately. ONLY
£7.97 P. & 1. 55p. Also available ready built and tested
£10-97 I'. & P. 60p.

Open 9-5.30 Monday to
Saturday

Early closing Wed. | p.m.

A few minules from South Wimble-
don Tube Station,

HARVERSON SURPLUS CO. LTD.
(Deot. PW.) 170 HIGH ST., MERTON, LONDON, S.W.19 Tel.: 01-540 3985
SEND STAMPED ADDRESSED ENVELOPE WITH ALL ENQUIRIES EXTRA

(Please write clearly)

PLEASE NOTE: P.
CHARGES QUOTED APPLY
T0 UK. ONLY. P. & ON

L
OVERSEAS ORDERS CKARGED

WwWWW . americanradiohistorv.com
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Sinclair Project 60
Now-

with built-in automatic
transient overload protection

When originally introduced. the Sinctarr Z.560 prpved how it was possible to
design and produce a popularly priced modular power amplifier having
characteristics to challenge the world's costhest amplifiers. Many thousands of
Z.50's are now giving excellent service day in, day out. But we have also learned
that constructors do not always use their 2.50's ideally. That is why we have
introduced modifications whereby risk of damage through mis-use is greatly
reduced and performance further enhanced. The 2.50 Mk 2 has improved
thermal stabifity, more accurately regulated D.C. (imiting 10 ensure more
symetrical output voltage swing and clipping and still less distortion at lower
power. Z.50 Mk.2 is compatible with all other Project 60 modules. and may be
incorporated 1o advantage in existing systems. Eleven silicon epitaxial planar
transistors are now used. two more than in the original Z.50 ; circuitry has been
re-designed. making this versatile high performance amplifier better than ever

Brilliant new with free
230 the power technical specifications manual
amphﬂer forquahty and Inputimpedance 100 K £548
economy Input (for 30w into 802) 400mV _—
1 Signal to noise ratio, referred to full o/p at 02— N — .
30v HT 80dB or better N TTTI
N Distortion 0.02% up to 20W at 8. See curve o & f i
Frequency response 10Hz to more than ::: - 7 H
with 200 KHz —1dB 2 m[ H [
free N Max. supply voltage 45v (4 to 8 speakers) o o0 r! {
manual (50v 150 speakers only) el /
Min. supply voltage 9v 000 —H
£448 Load impedance — minimum : 4 at 45v HT ::: D L 54NN S S0 D04 1S U i W A 511
N Load impedance — maximum : safe on open Ot Bz M4 0Tt 7 34 40 1N %W
WATTS INTO 80 AT 45V HT
circuit AND AT 1 KHx

The Z.30 provides excellent facilities for
the constructor requiring a high fidehty
audio system of less power than that
available from Z.50's. Using a power
supply of 35 volts. Z.30 will deliver 15

Typical Project 60 applications

watts RMS into 8 ohms. or 20 watts RMS
into 3 ohms using 30 volts. Total harmonic System The Unitstouse together with Units cost
distortion 1s a fantastically low 0.02% at 15
watts into 8 ohms with signal to noise Simple battery 2.30 Crystal P.U. 12V battery £4.48
ratio better than 70 dB unweighted. Input record player volume control. etc
sensitvity 250mv IAe 190K ohms. Size Mains powered record 2.30,P2.5 Crystal orceramic P.U.  £9.45
80 x 57 x 13 mm (33 x 23 x 3) Z.30,Z50 player volume control, etc
and Z50 MK.2 modules are compatible = —_— = = I S
and interchangeable 12W. RMS continuous 2x2Z.30s, Stereo  Crystal. ceramicormag  £23.90
sine wave stereo amp. for  60; P2.5 P.U. FM. Tuner etc
average needs
Guarantee 25W. RMS continuous 2x2.30s, Stereo  High quality ceramicor  £26.90
If, within 3 months of purchasing any product direct from sine wave stereo amp. 60:P2.6 magnetic P.U.. F.M
Sinciair Radionics Ltd.. you are dissatisfied with it, your
money will be refunded at once. Many Sinclair appointed us”;g oy emCIenci (high Tuner. Tape Deck. etc
Stockists also offer this same guarantee in co-operation with peri ormance) speaxers
Sinclair Hadionics Lid. — e )y PO . N —
Each Project 60 module is tested before leaving our factory 80W. (3 ohms) RMS 2x2.50s, Stereo  As above £34.88
and is guaranteed to work perfectly. Should any defect arise continuous sine wave de 60; PZ.8, mains
in normal use, we will service it at once and without any
charge to you, if it is returned within two years from the date luxe s;ereo amplifier. (60W. transformer
of purchase, Outsida this period of guarantee a small charge RMSinto 8 ohms)
{typically £1.00) will be made. No charge is made for —— — —_— e e P = — p—
postage by surface mail. Air Mail is charged at cost Indoor P.A. 2.50, PZ.8. mains Mic.. guitar. speakers, £19.43
transformer etc. controfs
E iI_IEIE ir F.M. Stereo Tuner (£25) & A F.U. (£5.98) may be added as required.
1144
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Stereo 60 Pre-amp/control unit

cese 00 0O

Designed specifically for use on Project 60 systems. the Stereo 60 is equally suitable for use with any
high quality power amplifier. Since sificon epitaxial planar transistors are used throughout. a really
high signal-to-noise ratio and excellent tracking between channels is achieved. Input selection is by
means of press buttons, with accurate equalisation on all input channels The Stereo 60 is particularly
easy to mount
SPECIFICATIONS—input sensitivities: M u correct to R.ILAA curve
4B ' Output: 250mV. Signal to noise ratio:
: TREBLE - 12t 12dB at 10KHz  BASS
bs and controts. Size: 66 x40 x 207mm

Tone controls
minium with black

3. Channel matching : witt
B at100Hz Frontpanel:brushed

better than
12t0—1

£9.98

offol} 226,

Project 60 Stereo F.M. Tuner

p principle wa
improved signal to n
tastically good result
I.C. in the specially designed ster

The phase lock used for receiving sign from space craft because of its vastly
ratio. Now, Sinclair have applied the principle to an F.M tuner with fan
ther advanced features include varicap diode tuning. printed circuit coils, an
decoder and switchable squelch circuit for silent tuning between
stations. In terms of high fidelity this tuner has a lower level of distortion than any other tuner we
know. Stereo broadcasts are received automatically, a panel indicator lighting up as the stereo signal

ts tuned in. This tuner can also be used to advantage with most other high fidelity systems
SPECIFICATIONS—Number of transistors: 16 p int.C. Tuning range: 87.5 to 108MHz. Sensitivity:
uv t 'k ver full deviation. Squelch level: Typically 2011V Signal to noise ratio: >65dB. Audio
frequency response: 10Hz — 15KHz (  1dB) Total harmonic distortion: 0 15% for 30% modulation
Stereo decoder operating level. 2y Cross talk: 40 Output voltage: 2 x 150mV R.M.S. maximurr
Operating voltage: 25 Indlcalors Sterecon . tuning Size: 93 x40x 207mn

£25

Built and tested. Post free

Integrated circuit
high fidelity amplifier

SuperiC.12

ontained within a 16 lead DIL
packase. and the finned heat sink is sufficient for
all requirements, The Super 1C.12 1s compatible

with Project 60 modules which would be used
with the Z. 5() and Z2.30 amphhers Comp\ele with
fr e Mz Uit boe

SPECIFICATIONS

Output power: 6 watts RMS continuous (12
w 6- 3Q. Frequency Response: 5H:
z 1dB Total Harmonic Distortion:
L (T 01%) at all outlput
powe s and frequencies in the audio band (28V)
Load Impedance: 3 to 15 ohms. Input Im-
pedance‘ 72k D Kohms nominal Power Gain:
00 ) umes) after feedback
Supplv Voltage: 6 to 28V. Quiescent cur-
t rent: 8mA at 28V Size: 22 - 45..28mm n
| J nd heat sink

Manural available separately 15p post free,

51 g el With FREE printed circuit
it . board and 40 page manual

L : ations wt T £2.98 Post free

Power Supply Unlts
The new
PZ.8 Mk.3

The most reliable power supply unit ever made
avallable to constructors. Brilltant circuitry makes
failure from over load and even direct shorting of
the output impossible. This is due to an ingenious
e-entrant current imiting principle which, as far
as we know has never before been available in
any comparable unit outside the most expensive
laboratory equipment Ripple and residual noise
have been reduced to the point of almost total
elimination This is, of course. the perfect unit for
Project 60 assemblies, particularly where the new
Z.50 MK 2 amplifiers are used Nominal working
voltage - 45

PZ8 Mk.3-—£7.98
(Mains transformer. if required) £5.98
P25 30v unstabilised
(not suitable for Project 60 tuner) £4.98
PZ.6 35v stabilised
notswitable forIC 12) £7.98

Prcject 605

the easy way to
buy and build
Project 60

T ]

without i
soldering
Project 605 in one pack contains. one PZ.5. two

Z 3 ne Stereo 60 and one Masterlink. which
has nput sockets and output components
grouped on a single module and all necessary
leads cut to length and fitted with clips to plug
straight on to the modules thus eliminating afl

soldering
£29.95

Complete with comprehensive
manual, post free

All you need for a superb 30 watt
high fidelity stereo amphfier

www.americanradiohistorv.com

Order form
Please send

I enclose cash/cheque/money order

Name

Address

PW¢
SINCLAIR RADIONICS, Business Reg. NOG. 699483
London Rd, St. lves. Hunts. PE17 4HJ

— | | — |
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Practical Wireless Classified Advertisements

Classified advertisements 10p per
word (minimum 12 words). Box No.
20p. Semi-display setting £8 per
single column inch. Advertisements
must be prepaid and addressed to
Classified Advertisement Manager,
PRACTICAL WIRELESS, IPC
Magazines Ltd., Fleetway House,
Farringdon Street, London EC4A
4AD. All cheques, postal orders,
etc., to be made pavable to PRAC-
TICAL WIRELESS and crossed
“Lloyds Bank Ltd.”

Service Sheets

SERVICE SHEETS, Radio, TV etc.,
8,000 models. Catalogue 15p. S.A.E.
enquiries. Telray, 11 Maudland Bank,
Preston.

SERVICE SHEETS for Televisions,
Radios, Transistors, Tape Recorders,
Record Players, etc., from 5p with free
Fault-Findin Guide. S.A.E. orders/
enquiries. atalogue 15p. Hamilton
Radio, 47 Bohemia Road, St. Leonards,
Sussex. Telephone Ha:hngs 29066.

LARGE SUPPLIER
OF

SERVICE SHEETS

(T.V., RADIO, TAPE RECORDERS,
RECORD PLAYERS, TRANSISTORS,
STEREOGRAMS, RADIOGRAMS,
CAR RADI!IOS)

Oniy 40p each
“PLEASE ENCLOSE LARGE S.A.E.
WITH ALL ENQUIRIES & ORDERS"
Otherwise cannot be attended to

(Uncrossed 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.

Mait order or phone 01-458 4882

! Aerials

For Sale

Direct from the
Manufacturers

UHE AERIALS

10Element

2o

H- [bmrﬂ

IIFEH I.EHHI.I.S (!

aiBaN

Including
Delivery

BBC2TV'S 7.5

Thorn 850 Chassis with UHF Tune:
Ex-rental sets sold complete but un-
serviced.  with  repolished  cabinets
Rush £7-50. Cash with Orde)

U.H.F. TUNERS
For Ferguson 850. 400 Chassis, but
adaptable for most D/STD Chassis
£2:50 each. Plus 50p P&P. C.W.O
Send S.A.E. for list of TVs, Tubes
Valves. etc. Allow 10-14 davs delivery
TRADE DISPOSALS (PW),
Midlands & North: 1043 Lecds Road,
Bradford 3
Scotland: Unit 5, Peacoch Cross Indus-

trial Fatate Rurnbank Road,
Hamiiton
Cornwall: Pencoys. Four Lanes, Red
ruth

BAINES for High Frequency Aerials
UHF Multibeams by J. Beam

MBM 10 £2-20 MBM 18 £2-90 MBM 30 £3-90

MBM 46 £6-00 MBM 70 £11-00

VHF FM Aerials

Dipole £1-40, FM/H £2:00, FM3 £3-00, FM4S £5-55,

FM6S £7-80

Masthead Pre-amps

Single Stage £6-00, Two stage £8-00, Wideband £7-00

Accessories: SAE for full list. Co-ax 5p, low loss 9p

11 Dale Cres.. Tupton, Chesterfield S42 6DR

DIRECT FROM MANUFACTURER—
a comprehensive catalogue of UHF &
VHF/FM  aerials, fixing brackets,
chimney lashings, clamps, masts,
amtgliﬁers, cable, etc., for the D.LY.
usiast. Complete with useful
installation hints. Send 3p stamp to
CLAYDEW ENTERPRISES (PW), 26]
Hardess Street, London, S.E.24.

Wanted

TOP PRICES PAID for NEW VALVES
popular T.V. and Radio types.
KENSINGTON SUPPLIES (C),

367 Kensington Street, Bradford 8,
Yorkshire.

WE BUY New Valves, Transistors and
(lean new components, large or small
quantities, all details, gquotation by
return, WALTON’S, 55 Worcester
Street, Wolverhampton.

¥ SERVICE SHEETS ¢ MANUALS » BOOKS x

SERVICE SHEETS

QVER, 12000 SERVICE SHEETS AND MANUALS IN STOCK | SERVICE SHEET

TVS, R.PLAYERS AND .RECORDERS,
30p + Postage PLEASE ENCLOSE S.A £ WITH ENGUIRIES . | Catalogue 20p.
New Books and Publications PRICE
Colour Television Servicing by G.J.King 328 pages. A complete servicing guide...... " £4.40

Mazda Book of Pal Receiver Servicing by D.J.Seal 288 pages. Includes fault symptons £3.80
Television Servicing Handbook by G.J.King 358 pages A sound introduction to servicing £3.80

Understanding Television by J.R,Davies 405/625/Colour Edition, 512 pages.......... £2.10
Foundations Of Wireless And Electronics by M.G.Scroggie. 8th Edition. 552 pages.... £3.00
Beginner's Guide To Radio by G.J.King 7th Edition. 204 pages.A must for newcomers. £1.00
Beginner's Guide To Television by G.J.King 5th Edition. 211 pages. lllustrated....... £1.60
Colour Television Theory by G-H.Hutson 334 pages. PAL-System principles/circuitry.. £3.85
Electronics in Music by F.C.Judd 169 pages.Circuit designs for the enthusiast........ (el U5
Model Radio Control by P.Newell 134 pages. Theory and Practice. 100 Illustrations... £2.25
T.V.Fault Finding Book by Data Publications Ltd. 405/625 Edition. 124 pages........ £0.50

Note. Postage on all books is now 5p in the £1.

Orders over £5,00 post FREE (UKonly). .....

Send S.A. E for Free LISTS of Practical and Technical Books on Radio & Tolavlllon now available to

ELL'S TELEVISION SE :
¥ Albert Place, Harrogate, Yorks. Tel. 0423-86844 ¥
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SEEN MY CAT? 5,000 items. Mechani-
cal & Electrical Gear, and materials.
S.A.E. K. R. WHISTON, Dept. PW,
NEW MILLS, Stockport.

MORSE MADE EASY!!

FACT NOT FICTION. [f von start RIGHT you will be
reading amatenr and comnwercial Morce within a month
(normal progress to Le expected).

Using wscientifically prepared  3-<peed recorda you
antomnatically learn ta recognise the cwle RHYTHM
without translating. You can’t help it, it's as easy as
learning a tune. 18 W.P.M. in 4 weeks guarauteed.

Beginner's 8ectlon only £330, Cotiplete Course 24 - 56
(Overseas£1-00 extra) detailsonly, 4pstamp. 0L-6602896

G3HSC (Box 19), 45 GREEN LANE, PURLEY, SURREY

35! CRYSTAL SET Kits, plans. D.
Sanders, 59 Sweetpool Lane, Hagley,
Worcs. DY8 2X

Ladders

LADDERS. 20ft, £7-80; 24!;ft £9-80.
Carr. 80p. Leaflet. (Dept WLS) Home
Sales Ladder Centre, Baldwin Road,
Stourport, Worcs. Tel. 029-93 5222,

Books and Publications

DENCO CLACTON LIMITED
355-7-9 Old Road
Clacton-on-Sea, Essex
Catalogue 20p post paid
S.A.E. all enquiries

WORLD RADIO TV HANDBOOK
(1973 edition) £2-90. Fortnightly World
Radio Bulletin (ask for free copy) &£3-13.
How to Listen to the World. £2:00. SWL
Address Book. stations' QSL polictes, etec..
£1-60. Confidential Frequency List—Forces.
Air, Spy, etc., £1-80. Shortwave Voices of
the World, £1-80. Guide to Broadcasting
Stations. 60p-

Prices include First Class postage.
DAVID McGARVA (PW)
Box 114, Edinburgh, EH1 1HP
Giro a/c 17 412 0001

DIGITAL COMPUTER LOGIC and
Electronics. Four volume self-instruc-
tional course. £2-95 including p & p.
Money back assurance. Cambridge
Learning (PW), 8a Rose .Crescent,
Cambridge.
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{Postage and Packing included)

/'The Pictorial Approach Manuals assure the quickest and soundest method of gaining mastery over these subjects.
‘l The clear and concise illustrations make study a real pleasure. Your money refunded if not completely satisfied is
your 1009, Guarantee. Free lllustrated Prospectus on request.
Send now to SELRAY BOOK CO., 60 HAYES HILL, BROMLEY BR2 THP

Radio BOOKS

[N Handbk of Transistor Equiv and Substitutes 47p
Handbook of Tested Transistor Circuits 47p
Rad & Electr Colour Codes and Data Chart 20p

¥ Hi Fi, PA & Disco Amplifier Design H'bk 82p
Boys Bk of Crystal Sets and Simple Circuits  23p
How to make FM & TV Aerials, Bands 1,2,3. 23p

Radio Servicing for Amateurs 25p
High Fidelity Loudspeaker Enclosures 47p
Practical Tape Recording Handbook 36p
Practical Stereo Handbook 36p
Practical Radio Inside Out 47p
Transistor Circuits Manual No.1 20p
Transistor Circuits Manual No.2 20p
Coil Design and Construction Manual 36p
Radio TV and Electronics Data Book 30p

Transis Circuits for Radio Controlled Models 47p
Pract Transistor Audio Amplifiers, Book 1 25p
Transistor Test Equip and Servicing Manual  30p

Handbook of Simple Transistor Circuits 42p
Modern Transistor Circuits for Beginners 47p
Sound and Loudspeaker Manual 57p
Resistor Colour Code Disc Calculator 15p
Manual Transistor Audio Amplifiers 47p
Practical Car Radio Handbook 36p
Radio TV and Industrial Tube & Valve Equiv 47p
Practical Transistor Noveity Circuits 47p

{All prices include Postage & Packing)
FREE !ists of other titles avail on request. Send to:

RADIO BOOK SERVICE

40 Elwill Way. Beckenham BR3 2RZ

TRANSISTOR DATA
THE INTERNATIONAL TRANSISTOR
DATA MANUAL

1973 EDITION is now ready. Data on upwards
of 18,000 transistors of international origin.
£5-25 plus 35n post & packing in the UK.
Brochure avaiable. Order direct from

SEMICON INDEX LTD.,
Freepost, Wokingham, Berks. RGI11 2AY.

Educational

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
Computers. 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. 732El INTERTEXT HOUSE,
STEWARTS RD,, LONDON, SW8 4U}

RADIO, TV, RTEB Certs, City and
Guilds, Computers, Radio Amateurs
Cert., Practical Electronics (with Kkit).
Thousands of successes. Details of
home study courses and illustrated
book—FREE. BIET (Dept ZL BPW 25),
Aldermaston Court, Reading RG7 4PF.
Accredited by CACC.

CIE, AMSE, City & Guilds, etc,
Thousands of exam successces. Postal
courses in all branches of Engineer-
ing. Prospectus FREE. State subject of
interest: BIET (Dept ZL BPW 36),
Aldermaston Court, Reading RG7 4PF.
Accredited by CACC.

GO TO SEA as a Radio Officer. Write:
Principal, Nautical College, Broad-
water, Fleetwood FY7 8JZ.

Situations Vacant

Jobs galore! 144,000 new computer
personnel needed by 1977. With
our revolutionary, direct-from-
America, course, you train as a
Computer Operatorinonly 4 weeks!
Pay prospects? £2500+ p.a.
After training, our exclusive ap-
pointments bureau—one of the
world’s leaders of its kind—intro-
duces you FREE to world-wide
opportunities, Write or ’'phone
TODAY,. without obligation.
London Computer Operators
Training Centre
M9y6. Oxford House

9-15, Oxford Street, W.1.

Telephone: 01-734 2874

127, The Piazza, Dept.M96.

Piccadilly Plaza, Manchester |.
Telephone: 061-236 2938

IF YOU CONSIDER yourself good at
radio/electronics as a hobby, why not
try it as a job? We are looking for
enthusiasts to be trained in the
servicing of magnetic recording dicta-
tion equipment and allied control
systems. Mainly in the Central London
arca but some scope in other parts
of the country. Previous experlence
with dictation equipment not essen-
tial. We offer permanent salaried
positions with a well-known company
in a rapidly expanding industry.
Write, in confidence, and tell me why
you can do this job, Chief Engincer,
Assmann  Dictating Systems Ltd,,
Stockwell House, Hinckley, Leicester-
shire LE10 IHW.

Receivers and Components

ADD VAT AT THE STANDARD|RATE
AFTHR APRIL 14t
MICROCIRCUITS: 708 .
748 37p: I'Azf70p; 837
TRANSISTOf:
2N1613 16p
oN22104 1940

19p: N2y 19p:
RLED @p: ORANGE
054 40

3 14p;
a1 10p:

BC 2 x:
BCY70 15p: 73 WITES

BF194 13p: (NHY

BEXS87 FNS0 1 r
BFY52 B0 1 4 12p°
0045 1 2 12p: OCS1 18p: OUS3 24p:
ME SERIES AVALLABLE, RECTIFIERS: | AMP_
S0V 31p: 00V 4p: 2008 41p; 400V 5p; Koo 1000V

8p:
TP 3 AMP: 400V 12p. ZENERS BZ\"%/ SERIES"
2TV to 33V 8p each. DIODES INOI6 4p; 0AY0 Bp:
0A200 7p; 0A202 8p. BU 221y (400V 5A) £1-14:
BTX30-600 75p. LED PANEL LAMP with BUSH and
DATA 40p. SOLDERCON DIY IC PIN SOUKETS
§p per PIN. 1 SOCKETH HI1 or LO: 14 vin 12p: 16 pin
15p: CARBON FILM (W 5" RESISTORS B] "ALUES

JEF ELECTRONICS (P.W.4) .
York House, 12 York Drive, Grappenbali, Warrington,
A4 2EJ

Mail Order Only. C.W.0. P. & P, 9p per order. Price
List tree.

Satisfaction or your money back.

BRAND NEW COMPONENTS by
return. Electrolytics 16V, 25V, 50V. 1,
2.2, 4-7, 10mfd.—3!,p. 22, 47-4p (50V-
5p) 100-5p (50V-6p). Subminiature
bead-type tantalums 0-1/35V,0:22/35V,
0-47/35V, 1/35V, 2:2/35V, 4-7/35V, 10/
16V-8p. Mylar Film 100V, 0-001, 0-002,
0-005, 0:01, 0:02-2p. 0:04, 0:052'2p.
0-068, 0-13p. Polystyrene 63V, EI2
series 10pf-10,000pf-2p. Miniature High-
stab resistors EI12 series 5% 13 W
Carbon Film 1Q-10MQ (10% over 1IM)
. and 1W Metal Film 270-10MQ 8 for Sp,
Insured Postage 8p. The C.R. Supply
* Co., 127 Chesterfield Road, Sheffield S8.

TV LINE OUTPUT TRANSFORMERS
Tidman Mail Order Ltd.,, 236 Sandy-
combe Rd., Richmond, Surrey. TW9
2EQ. 01-948 3702.

ELEVEN BAND RADIO. SWI1-4 (4.30
MHz). Marine. LW, MW, FM., PB
(76-86). Aircraft (108-136). PB (148-174).
Lattery/Mains. BFO. AGC Squelch
Control. Qutput: 1-3W. 15in x 10in X
51,in, £66. Eight Band Model, with
BFQ, £42. Four Band, MW. FM. Air-
craft. PB. £15. SAE. Full Lists. Lang-
tons Radio, High Street, ROCESTER,
Staffordshire, Tel. 388.

EG

TELEVISION TRAINING

(MONOCHROME AND COLOUR)

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, Next course commencing April 16th. Training courses in Marine
Radiocommunication and Radar are also available. Write for prospectus to: London Electronics College,
Dept. A/4, 20 Penywern Road, Earls Court, London SW5 9SU. Tel. 01-373 8721.

www.americanradiohistorv.com
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proferTy OF

A- H‘L&\/ (155 L6 ELACE DRIVE pyREsRP)

Trsmpus alaotronis

All Brand New. Money Back
it dissatisfled. Fast Service.
5V  DIGITAL INDICATOR

Q-9DP, with socket and red
Filter  £1-38, 7447 £1-39
IC GAS DETECTOR. Hmnkv
Butane, Vapour, ete.

data 9p. ULTRASONIC TRANS-

DUCER. Transmit or receive;
£2. LIGHT EMIT DlODES)

Visible red{panel clipjdata, 36p.
INFRA RED (invisible hea
DIGITAL CLOCKE integrated nm\n( 2N pin DL,
12/24 hr. 46 digit. £11- 50 Jata lbp P.C.B. £1-29
COMPLETE KIT with b ‘ase £
NEW IC RADIO ZN414 £1 19.
PW TEXAN KIT less ch: 1-49. PAKS!ic/sewl-
conductor £6-49. Caps £2:48 Res £1. Transformer
£2-67. TIP 4142 pair £1.50. 741/748 36p ea.

INTEGRATED CIRG with data,
(7 781 Op amp DIL 26p. J09 TO5 2ip, DIL 28p,
710 33p. 748 33p, O DETECTORfamp $4p.

_NOBLAGE Rl-uﬁLATOHS Tfampborley type
$167.\ 723 68p, 6656 TIMER/stab oscillator 88p,
AMP 3-5W HIJ-Fi etc. £1-24. Stereo: Dual
te-amp £1-49, MPX Decoder for any FM £2:89.
74N: Data Booklet 12p, gates 7400 etc.”15p) 7490
58p, 7470/72 29p, 7475 88p, 7492 73p,
DIL SOCKETS low pmﬂl 4 ot 16 pin, for TN,
SEMICON TOR ; P
2N3055, BClO'] 79y BC108, ", BC109, ‘I)
A(!l'.’b/ﬂw A(,ll7 -ACIB7/8, Fl117,. 16p r

ADIG1e, 86pr &(]67}8/9 17p; BC177/8/9 i
BU182/3{4, 1lp;} BC212/3/4, 13p+, BCY70, 18p:
; TIS

BHY50/51/5™,. 43 UJT, 29p) 2N7064, 18p;
FET 2N3819, 28p -N S\”ﬁ 0. Y- 21\'3053. 17p:

2N8702/3/4/3 19 2N3708/9/10/11,
1A REC 0\ "i00%, 8p, 5OV Brnlge 28y,
Z IN914/6 “3p 04 A1 7p.) 0A200/202 10p.
ZENERSY -BZYH8 400 10p, 51V/10W 29p.
MINI BCR 4A/400V @ TRIAC 63/400\ 87p.
CAPACITORS: ©5/30\" Electrolytic.
10/60/100uF. 6p: 200/500uF, 8p: 1,000uF, 18p.
DISC: 22pF thro' to 0-047uF, 3p: 0-01 to 0, 8p.
RESIBTORS §W 5%, lyp. PRESETS 0-25W, 5p.
VERO 16p/23p. etc., DIN plugs, 13p: mmkets 9p.
A.M. MEDIUM WAVE RADIO KIT £2-9
ELECTRONIC : PW CAR IGNITION lm‘, 26-67.
FREE CATALOGUE, SAE, Data Sht. 6p ea.
CWO. P & P 7p, Overseas 35p. Discount 10+10%.
P.0. BOX 29, BRACKNELL, BERKS.

CASED AMPLIFIERS
2xBECCR3. EL84, EZ=0, 20V 1/P genxitivity ¥ watts
O/P into 7 x 4” 3() Speaker. All contained in
polisheld cabinet with non-standard single motor
deck. Tested with circult £3 (£1).

COMPUTER PANELS
Lots of Transistors inc. Power Typex, Diodes, R's,
C’s, Pot Cores, ete. Some boards broken. but good
value at 3lbs. £1 (26p), 7Ibs. £2 (40p).

60p COMPONENT PACKS
RESISTORS: 350 carbon 80p (13p); 200 5°,
Hi-stab. 80p (12p); 100 1 and 2% 60p (2p).
CAPACITORS: 150 Micg Poly, Ceramic 80p (8p):
75 Electrolytic 80p (15p) ;150 Paper, Foil, Polyester
80p (15p). Any 5 packs £2-50 (25p).

FERRIC ¢HLORIDE

Anhydrous Technical Qpality in sealed 1lb packs
40p (lbp) 101bs £8 50 @op).

é

ns.,

etc. at shop !or cal eTw8 m Post in brackets,

small parts 8p.

GREENWELD (PW11)

24 Goodhart Way, West Wickham,

Kent, Tel: 01-777 2001. Shop at 21

Deptford Broadway, S.E.8. Tel: 01-
692 2009. o

COMPONENTS GALORE. Pack of 500
mixed components manufacturers sur-
plus plus once used. Pack includes
resistors, capacitors, transistors,
diodes, I.C., gang, pots, etc. Tremen-

dous value. Send £1 incl. postage
C.W.0. to Caledonian Components,
Fosterton Firs, Strathore Road,

Thornton, Fife.

RECEIVERS and accessories. B40/62B
fine-tuning, S-meter and product de-
tector kits and information, SAE
details. P, R. Golledge, G3ZEDW, Glen
2T4°lli' Torrington, Devon. Tel: 08-052

1148

TEXAN

NOW ON DEMONSTRATION

Designer approved Kitonly £28-50
Instructions only 35p

Pack 1. RESISTORS ..........
Pack 2. SMALL CAPS ...
Pack 3. LARGE CAPS .
Pack 4. SUNDRIES
Pack 5. SWITCHES
Pack 6. CONTROLS
Pack 7. SEMI COND
Pack 8. TRANSFORMER

Pack 9. P.C. BOARD .....
Pack 10. CHASSIS, etc

Post extra—parts available separately
Send for list and technlical spec.

Kits also available for

% Radio Control Systems

% Digital Clock Systems

* Integrated Circuit Amplifiers (to
50W)

% Hi-Fi Pre-amps

% Stabilized Power Supply Units
TELERADIO HI F1,325 Fore Street,
Edmonton, London N.9 01-807 3719
CLOSED ALL DAY THURSDAY

$-N-CHANNEL FETs 38196—£1
Full specificatlon devices complete with data and
clreuit detalls for building voltmeter, timer, ohm-
meter, etc.
Send 10p for full list of field eftect transistors and
other top quality transistors available at bargain
prices.

REDHAWNK SALES LIMITED

45 Station Road, Gerrards Cross, Buchks,
Mai! Order only

VALVE BARGAINS any 5—Give Free
ECC82 EFI83-EF184. PCF80. PCL82
PY800. PL36, When buy TVS. 19in.
U.H.F./V.HF. TV £6-50 carriage £1-50.
Slotmeters. Perfect working £1-50.
Post Free, MIR Radio & TV, 193 Ram-
say St., Rochdale, Lancs. Tel. 40599.

NEW MODEL V.H.F. KIT MK2
Qur 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, complete 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.
lllustrated catalogue of selected kits and com-
ponents. 15p P&P free.

Galleon Trading Co,
12, Burrs Way,
Corringham,
Stanford-Le-Hope,
Essox. SS17 9DE

13A SCOPE. Handbook with Circuit
Diagram — £2-00 Complete range
spares, probes, transformers, chokes,
potentiometers, graticules, etc. Cheap.
SAE or phone. CT.316 Scope. Hand-
book with Circuit Diagram — £2.
SPEAKES, 12 Kenley Avenue, Shrews-
bury. Tel. 56949.
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PRECGISION
POLYCARBONATE CAPACITORS

Close tolerance. High stability. All 63V d.c,
0-47ul:  £6° 80p: £29% 40p; £1°% b&0p
J0uF:  £6% 40p; 2% 80p: £1% 60p
2-2uF: +5°% 60p;  £2°% 80p: 1° 76p
4TuF: £6% 70p; X7, 90p; +1° £1'16
8-8ul: +£6% 95p; £ uo, £1°15; 4 1% £1 bO

10uF: £56° £1-10;  £u°, £1-40% +1°, £1-80
buk: £6% £1:60; 29 £210;, 19 £2-70
TANTALUM BEAD CAPACITORS—

Values available 01, 0:22, 0-47, 1-0, 22, 47,
6-8uF at 35V, {OuF 28V, ISuF 20V, 22uF
15V, 233uF 10V, 47uF 6V, 100uF 3IV—ail
at 7}) each; 6 for 50p; |4 for £1. Special pack
each value (78 capacitors) £5.
NEWI——TRANS!STORS BCI07, BCI08|
BCI109, All at 9p each; 6 for 50p; 14 for £5. All
brand new and marked Full spec. devices. May
be mixed to quahfy for quantity prices. AF178—
42p each; 3 for £

POPULAR DIODES IN914—T7p each, 8 lo
50p; 18 for £1. IN®16—9p each, 6 for 509,
for £1. 1S44~=5p each, || for SOp, 24 for £I.
Al brand new and marked.

NEW LOW PRICE—400 mW Zen
Values available 4-7, 5 6,68, 75, 82 91, IO II
12, 135, 15V, Tol. ‘= 5% at 5 mA. All new and
marked. Price 10p each 6 for 50p, 14 for £1-00.
Special offer 6 off each vollaze (66 zeners) £4-50,
RESISTORS. Carbon film §W 5°%. Range from
2:20t02-2MQin El2series. i.e. 10, 12, 15, 18,
22, 27, 33, 39, 47, 56, 68, 82 and their decades,
ngh subulnty. low noise. All at Ip each; 8p
for 10 of any one value; 70p for 100 of any one
value. Special developm:nl pack-—10 off each
value 2:22 to 2-2M Q (730 resistors) £5,

440V A.C. CAPACITORS, 0"t uF, size 14in x
4in, 25p; O- ZS/JF size |fin x {in, ]Dp 0-47
and 0-5uF, size Iiin x tin, 38p; 1-0uF, suze 2in
x {in, 45p; 2-OuF, size 2in « lin, 75p each
SILICON PLASTIC RECTIFIERS |5 Am
Brand new wire-ended DO27. I00PIV at 8p eacﬂ
or 4 for 30p; 400PIV at 9p each or 4 for 34p;
B80OPIV at I4p each or 4 for SOp.

S5p post and packing on all orders below £5,

MARCO TRADING (formerly V. Attwood)
Dept. E.), P,O, Box 8, ALRESFORD, Hants,

COMPONENTS—Integrated
Digital Displays, Diodes,

Circuits,
Resistors,
Capacitors, Switches. List 3p. Cavern

Electronics, 29 Clarefield Road,
Leicester LE3 6FB.

/
TAPE-HEAD recgfditioning service.

Guaranteed satis
head with £2
Fawkham Av?n

ction,

f' Longfield, Kent.

TRANSISTO
grade AD161
BC169C, 10p
2N3704, 10

:/ mint, hranded top
c.pr: 60p; BC107B, 12p;
926G, 1 p 2N3702, 10p;
DIODES: 0AS0, 6 H
1N4002, S5p ail order only, U.E.
;s)ostage Sp. MATRONIX LTD., 396
CeR];don Road, South Croydon, Surrey

VISIT AUTO TRACTION. Thousands
of bargains in surplus radioc equi
ment, Meters, motors, relays, TR/T.
telephone equlpment aircraft . equlp-
ment. SAE enquiries. 27A, Arragon
Road, Twickenham, Middx. 892 9489,

Send worn
Sara_Electronics,

World-wide acclaim, the incomparable

GLOBE-KING

Precision standard, inexpensive, low-cost
valve and transistor Kits for Short-Wave
10-350 m. V.H.F. 80-180 M/cs. Ideal for
beginners with unique ‘'Easy-Build’ dia-
grams and simplified instructions. Send
to-day for free literature price list and
order form, kindly enclose stamped
addressed envelope (Overseas: Int. Reply
Coupon). Direct to the sole manufacturers:

JOHNSONS (RADIO)
SHAW ST., WORCESTER.

WR13QQ
Please note new address, city centre.

Pioneers in DX radio—Established for
over 30 years.

s L,
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N E w RECEIVER MODULE RM-\

A small circuit board. wired,
tested and aligned and requiring only
addition of tuning capacitor. coils and
controls (not included)» to make a com-
plete AM CW SSB superhet RX for up to
30 MHz. Headphone output Runs off 6v
to 15v. PPY suitable Contalns RCA IC
(equiv. 1% transistors) plus BFO. FET
local os¢ and 2 double-tuned IFT's at

465 kHz Full 'uctions  and  colour
coded leads ?rﬂ;m_un xion simple, even
tor heginner; L7 85 Yost paid.
Provides good stable j*ccptxon of DX on
CW SSB or can be used with HF o1 VHF
converters as~ double superhet. Suitable
add-on RF and Audio Amp modules also
avatlable from €2 SAE detalls.

P. K. GOLLEDGE  G3EDW

Glen For. Torrington, Devon.

Tel: 08-0537 1411

Miscellaneous

QUALITY 1y Track  R/P Heads,

mounted in Mumetal Case. 55p ecach.
117 Horton Road, Brighton, BN1., 7EG.

Darned

Electronic

Wi izardry

by Dewtron

Famous S Rith. €8 4 “waa-wan complete
kit £2-85: Fuzz kit £3:33. nuto
thvthm modules P & P 20p min

Rin Modulatie nodules €8 and
whole range of svnthesiser modules,
musical novelties, ete. Catalogue 15p
fiom DI1.W 1td , 34 Ringwood
Road. Ferndown. Dorset

~TOP TRANSISTORS

Brand New and Individually Tested Tran-
sistors supplied unmarked, but packed
separately for identification and ranteed
to be within thej specifical or
money r I at 9p. each or
25 transistors for only £1.90
cY22 BFYSI &7‘2‘ { 2N3702,
- BFYS52 0C202 [2N3703

BZt08
BCI109% 85Y27 ZTX300 N 2N3705
2

OC4,%

HARDWARE—Screws, nuts, washers
and other useful items in small quan-
3 tities. Sheet aluminium to individual
requirements, punched/drilled. Send
6p for list. Ramar Constructlor Services,
29 Shelbourne Rd. Strattord-on-Avon,

Warwks.

MANUFACTURER'S SURPLUS,
RECORD PLAYER Cabinets with
motar board £3-00. Radio Cabinets
makexdenl speaker cabinets 13in x 7in
X Sip 50 AM/FM gang condensers
with drive 25p. UHF/IF Trans-

formers, set including sound dis-

criminator, 75p with data. F/M Tuner

with valve £1-50. All items new

includes P & P. ARCHER, 9 Pine
. Grove, Maidstone, Kent.

BUILD IT in a DEWBOX quality
cabinet. 2in x 2Y,in x any length.
D.E.W. Ltd.,, Ringwood Road, FERN-
DOWN, Dorset. S.A.E. for leaflet. Write
now—Right now.

=

° REGORD T.V. SOUND

using our loudspeaker 1solating trans-

former. Provides safe connection for

recorders. Hi-Fi equipment or exten-
sion speakers,

£1 post free. Instructions ncluded.

Crowborough Electronics (PW)
Fridge Road. Crowhorough. Sussex.

4-STATION INTERCOM
Ao

i
et -

X e, . £1.25
fo—— — / HYolve your comrmunica-

tion problems with this
4-Station Transistor Intercom system (1 master and
3 Subs), in de-luxe plastic cabinets for desk or wall
mounzing. Call/talk{listen from Master to Subs and
Subs ro Master. Ideally suitable for Business, Sur-
gery, Schools, Hospital. Oftice and Home. Operates
v oone 9V battery. Onjoff switch. Volume control
Compiete with 1 connecting wires each 66ft. and
other accessories. P. & P. £0 40,

MAINS INTERCOM NEW MODEL
No batteries —no wires. Just plug in the inains
for instant two-way, loud and clear communication,
On off switch and volume control. Price £1440

QUR
PRICE
ONLY

- £3.35

S8ame as {-8tation Tntercom for two-way Instant
communication. ldeal as Baby Alarm and Door
Phone. Complete with 6Gft, connecting wire.
Battery 14p. P. & P, £025

£2.99

" business  efft
clency with this incredibie De-luxe Telephone Ampli-
fier. Take down long telephone messages or converse
witheut holding the handset. A useful office ald. On/
off switch. Volume Control. Battery 14p extra.
P. & P. 22p. Full price refunded If not satlsfled In

7 daya,
WEST LONDOK DIRECT SUPPLIES (PW.4)
168 KENSINGTOR HIGH STREET, LONDON, W.8.

Fane Pop 100 Watt 18" 8/15 ohm £19-30
Fane Pop 60 Watt 15” 8/15 ohm £11-15
Fane Pop 50 Watt 12” 8/15 ohm £9-25
Fane Pop 25/2 12” 25 watts 8/15 ohm £5-40
Fane Pop 15 12”7 10 watts 8/15 ohm £4-00
Baker Group 25 12”3, 8 or 15 ohm £6-60
Baker Group 35 12”7 3, 8 or 15 ohm £8-00
Celestion PS8 for Unilex £2-35
- EMI13x 8, 3. 80r 15 ohms £2:25
EMI 13 x8 3, 8 or 15 ohms £2-60
EMI 13 x 8 twin tweeter 3, 8 or 15 ohms £3-60
EMI 13 x 8 type 350 15 watt 8 ohm £8-00
Richard Allen 8” 3, 8 or 15 ohm £2-35
Richard Allen 12” dual cone 3 or 15 ohm  £2-50
Fane 8” dual cone 808T 8 or 15 ohm £2-85
Fane8”d/cone roll surround 807T 8 or 150hm £3-50
Elac 59RM109 9” x 57 15 ohm £2-70
Etac 59RM114 9” x 5* 8 ohm £2-70
Elac 64 d/cone 8 ohm £2-25
Elac 64" d/cone, roll surround 8 ohm £3-50
Etac 4" tweeter 8 ohm £1-50
Crossover for above (p. & p. free) £1-50
Goodmans 8 P, 8 or 15 ohm £4-75
Goodmans 10 P, 8 or 15 ohm £5:25
Goodmans 12 P. 8 or 15 ochm £10-30
Goodmans 15 P, 8 or 15 ohm £17-00
Goodmans 18 P, 8 or 15 ohms £27-50
2% or 3" 80 ohm -65
Ph|l||p$5 8 oh £1-95
1"x4"or8”x5”3 or 8 ohm £1°50
10” x 6”3, 8 or 15 ohm £2-00

LOUDSPEAKER
BARGAINS

FREE with orders over £6—"Hi-Fi Loudspeaker
Enclosures’ book.

All units guaranteed new and perfect,
Prompt despatch p. & p. 25p per speaker.

WILMSLOW
AUDIO, pept. Pw

10 Swan St., Wilmslow,
Cheshire, SK9 1HF

AERIAL BOOSTERS
We make four types of Aerial Boosters. L4562 5
UHF, L12 VHF 405, L11 VHF Radio L10 M/W &
S/W. Price L45, L12 & L11 £2-95. L10 £2-45.

VALVE BARGAINS
Any 5—45p. 10 T0p:
ECC82, ECL80, EF80, EF8S5, EF183, EF184. EBF89,
EBS1, EY86, PCC84, PCC89, PC97. PCF80. PCF85,
PCLBZ PCL83, PCL84, PCLBS PL36, PY33,
PY82, PYBOO PY801, 30L15 30C15, 6-30L2.

19” UHF/VHF TV £7.50
THORN 850 SERIES

Untested bul with complete set ol spare valves.
Price £7-50. Carriage £1-50.

100 MIXED RESISTORS 60p
From § watt to 2 watt and from 10-ohms to
10m-ohms our choice.

100 MIXED CAPACITORS £1

From 220PF to 200MFD and from I12v/w to S00v,w
—our choice.

POST & PACKING under £1:5p. Over £1-10p.

S.A.E. for leaflets on all items, Money back
guarantee if not completely satisfied.

VELCO ELECTRONIGS

62B Bridge Street, Ramsbottom,
Bury, Lancs.

www.americanradiohistorv.com

B.H. COMPONENT FACTORS LTD.

VAT Please add V.A.T, at the standard rate
* after April 1st.
SPECIAL RESISTOR KITS. (W ur } W 57, Carhon
Fituyy TOEIZKIT, 10 vach K12 value, [wohos- 1M
A total of 6100 £2-80 net
25EI2KIT. 20 each 1512 value, 10chms-1 M
A tatal of | £6-50 net
MULLAR POLYESTER (2% 250V, (ub) 001,
0(:4« 0 047, 3p. 0088, 0-1, 0-15. 4p,
b 7p. 0-47, 8p. O-6x. 10p. 1-0, 18p,

MULLARD POLYESTER (296: 160V (it
0-015. 0-022, 2p, 0:047, 0 06X%, 3p. 0-15. O

3. 5p. 0 47, 8p. 0 6K 1-0, 10p. 400V: (ul) 000N
40015, 0-0022, (- (l()*{ @0l 29 015, 0.033, 3
MULLARD ELEQS 64126, 5p, cach. (LF/V)
|0;4u 10/64. 1640
. B4/i0, KO/ 16,

HI-VOL A ROLYTIC K0, 120 19530, T7p.
S350, 22p. 30/250. 15p 3. 22p. 100f300, 30p.
LARGE ELECTROLYTI .JOOI ’5 10p. 500750, 12p.
10p. 1000/25. 2000/12, 2500/12, 185p.

35p. 25p. 250025, 30p. 3000{50,
>000/,u 85p. (»/m 55p. 1000/100, 80p.
CERAMIC PLATE (pl") 2z 7. 08

M, N2 100, '_ Bk N
360, 680, w2 Ks
001, 0-015, 0- 2 3p. 0-1+
30V, dp.

CARBON FILM RESISTORS 1W. 5
W 5o, 22Q-IM 1p. each or Il)() {nrb
METAL FILM RESISTORS 1W 59
cach or 100 for £1.

VEROBOARD 01 015 CARBON POTS
BTNy 5

27 Q-10M 13p -

2 25p  25p OK-2M Log and Lin
237 . 8y 23p 17p  xingle 1Bp, wingle
337 % 87 29p 80p  with 3W. 24p. ilual
ﬂi" P 25p 25p

42p.
8p 8p SCREENED WIRE
tug 12]1, Skt, 10p  Single 5p/ydl., twin
% I'in DIN Plug 13p, Skt, 10p 8p, sterew 9p, «quad
5 Pin DIN Plug 180° 15p, Skt. 12p. 18p.
Red Panel Nean 240V, 15p.
Preset Skeleton Pots TK-1M 5p
Neon Bulb 90V, wire ended 5 for 20p
IN4001, 8p. 1N4002, 7p. IN4003, 8p. IN4004, 8p
INO14, 8p. 7400N, 15p. 7401-7410-7430, 16p
2N706, 10p. uL914, 30p. BCI08, 1lp. BFY51, 20p
CWO. pu 10p. Discount £10-10%,. The above items
are only a few taken from our cltalugue which is
available free. Money back refund,

ept. PW, 61 CHEDDINGTON RD., PI'ESTONE

D
LEIGHTON BUZZARD, BEDS., LU7 9A
: Cheddington 868446 (8TD Code 0206)
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STABILIZED 1st April),

AUTO ADAPTOR

FOR CAR—CARAVAN—BOAT

Designed for feeding from 12 volt car battery:—Cassette
recorders, radios, record players, etc., operated by
dry cell batteries, Gives 3 different outputs (selector
switch) 6, 7-5 & 9v; slabilized current for top performance
—at no cost. Only £3-50 p. & p. 10p (add 10% VAT

25 Wilbury Gardens Hove Sussex

“AT LAST YOU CAN TRANSMIT AND
FORGET ABOUT LICENCE EXAMINATIONS”

because this Ministry approved transmitter/receiver
kit does not use Your transmissions will be
vistually SECRET since they won't be heard by
conventional means. Actually it's TWO KITS IN
ONE because you get 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 appli-
cations for SCHOOL PROJECTS, LANGUAGE
LABORATORIES, SCOUT CAMPS, etc.
GET YOURS!  SEND £5:50 NOW

"(5.A.E. for details)’

TO: ‘BOFFIN PROJECTS’
DEPT. KW2010
4 CUNLIFFE ROAD
STONELEIGH, EWELL, SURREY

GLASS FIBRE P.C. BOARD. Large
supplies available ',in single sided
one ounce copper 2p per 3 sq. inches
(under 1 foot). 75p per sq. ft. (over
1 foot). ',in double sided one ounce
copper lp fper sq. inch (under 1 ft.),
£1 per sq. ft. (over 1 foot). Please add
10p per sq. foot postage and packing.
We can cut to your size at 1p per cut.
Solid State Lighting, The Firs, Small-
t\_h'?}l(‘th Lane, Garboldisham, Diss, Nor-
olk.

FASCIA PANELS to individual speci-
fication in etched aluminjum., Hard-
ware supplies for constructors.
Printed circuit boards one-off’'s. Send
5p for list. Ramar Constructor Ser-
vices, 29 Shelbourne Road, Stratford-
on-Avon, Warwickshire.

BEDFORD ELECTRONICS

2 Grove Place, Bedford
Bedford 51961

YOUR LOCAL
COMPONENTS SUPPLIER

Free catalogue on request

12 VOLT
FLUORESCENT LIGHTS

tas illustrated)

Be inacpendent ideal

Beat power cuts
for caravans, tents, emergency lighting, etc.
Works anywhere where 12v is available.
Guaranteed for six months. Ready to use at:
12 ins. 8 watt £3-60 post paid
21 ins. 13 watt £4-60 post paid

Cailers welcome.
For lists or enquiries, large s.a.e.

SALOP ELECTRONICS, 23 WYLE COP
SHREWSBURY, SHROPSHIRE.

Versatile
10 in
ONE [=:

MINILLAB  —<— Comprising :

® AC & DC Voltmeter @ Audio Generator
® Ohm Meter @ Resistance Substitution
® Capacitance Substitution @ DC
Ammeter @ Battery Supply ® RF Signal
Generator @ RF Field Strength Indicator

£11:25
testing. Money back it not

satisfled. plus 25p p. & p.
Cash withorder or send s.a.e. for illustrated data sheet fo:
J. H. ASSOCIATES LTD. (DEPT PW)

Cricketfleld Lane, Bishop's Stortford, Herts.

This new, unique Instrument
combines all you need for

ENGRAVING. Give your Fascia Panels
that professional look. Have the letters
machine engraved. 3p per letter,
minimum order 50p. Plus P & P.
Colourstones, 9 Broadway Close,
Harwell, Berkshire.

Due to Warehouse Clearance we have a few low
powered F.M. VHF Wireless Btation Type A.
A.F.V. No. 88. Contained in two unita (I) Trans-
mitter/Receiver, (2) 12 Volt Power Unit and L.F.
Amplifier.

The TX and RX are contained in a waterproof
diecast Alloy case, using a total of 14 Valves,
operates on four switched channels which are
Crystal controlled. All 8 Crystals are supplled, and
are the same in each set. Therefore all sets wlill
transmit and receive to each other, provided each
arc switched to the same channel out of the four.
The Btations are supplied with Mounting Carrlers,
2 Vertical Whip Aerials, plus Aerlal Base, Spare
Vaives, Bulba, b g Berews, C: tors, ete,
Including the Operating Manual giving all detalls,
plus cireuits of the Wireless set. All above Items are
individually boxed and wrapped, placed In original
Tranait case.

ABSOLUTELY BRAND NEW
Made by Echo for the Government, no expense
spared, few only available at 29-50, carr. £2.

RADIO TELETYPE TERMINAL SET
A. type, AN/BGGIA latest Government release of
these sought after unita, housed In metal case,
approx. slze 8”7 x 10* x 18 deep, Using a total of
11 Valves, SBupply Voltage 115 Volts 50 c/a.
Containing meter awitched for checking, send and
receive Bias, Nend and Receive Level, Loop and
Plate current, in fair used ex Government condition.
Few only available at £7-50, carr. £1-50.

FREQUENCY SHIFT CONVERTOR
AND COMPARATOR

Type AN/URA-8B for Diversity use or single
channels £15 and 210 respectively, Carr. £1-50 and

FREQUENCY METER TSIi86 D/UP
Recent Ministry release of this scarce and valued
unit, this is basically the VHF/UHF version of the
BC221. Range 100 mgs to 10,000 mgs.

Distributed over approx. 16,600 dial diversions,
each meter (same as the Bc221) contains ite own
book of Calibration charts, plus ¢ircuits and Instrue-
tion Book. Contained in Metal 8hockproot Transit
case, with Bupply Cable, S8upply 115 volts £ 10%
50 ¢/s. Output on headphones or meter in the
front panel. Accuracy is 0-01%, 0:002% on the
Crystal Calibrator check points. Bensitivity for
R/F signal input 500 Micro Volts to 1 volt. A plug
is also provided for V1010 output for connection to
an Osci RF input i is via coaxial
cable or standard Wave Guide. Limited number
available £18-50, carf £1-50.

LARGE QUANTITY OF
TELEPRINTER PAPER

Available, sprocket fed, contained in sealed packs,
each pack containing 4 separate wads, price 80p
per pack of four pads, post 25p, or wooden crate
containing 5 packs =20 wads £2, carr. 50p.

CREED TELEPRINTER MOTORS
For mains 200/250V A.C. for use on 7B Teleprinters
etc., available brand new £8, post 25p.

MALLORY LONG LIFE BATTERIES
Type RM12 1:35 volts as used in Contamination
Meters No. 1, £1 per box of 50, post 25p. Brand

new ex government.

Terms C.W.0. or uncrossed P.0.s in caee stocks run
out, 8o we can refund same.

JOHNS RADIO

424 BRADFORD ROAD, BATLEY,
YORKS.
Phone: BATLEY 7732

CHASSIS

and

CASES by

Bl

EDGWARE ROAD,

H.L.SMITH & CO LTD
287/9 Edgware Road

London W2 1BE Size
Telephone: 01-723 5891

ALUMINIUM, SILVER
HAMMERED FINISH

Type Size Price Type Size Price

8x6x2” £1-00 W |12x7x7” £2-50
N  6x6x3” £1-05 W I5x9x8” £3-15
N 4x4x2” 80p Y B8x6x6”  £2-25
U 4x4x4” 95p Y [2x7x7” £2-80
U Six4ix4t” £1-15 Y 13x7x9” £3-15
U 8x6x6” £1:45 Y 15x9x7” £3-35
U 94x7ix34” £1-55 Z 17x10x9” £4-15

U 15x9x9” £3-00 Z 19xI0xBL” £4-35
W 8x6x6” £1:90  Plus p.& p. *Height
Type N has removable bottom. Type U re-
movable bottom or back. Type W removable
front. Type Y all screwed construction. Type
Z removable back and front,

Type U

fog -
L

6x4x2” 34p 17p
Tx4x14” 33p 18p
Tx5x2” 40p 19p

{2x4x24” 55p 22p
12x5%3” 66p 26p

7x53x14” 38p 2lp
7x53x2” 43p 2lp
I Ix63x14” 48p 30p
11x63x2” 55p 30p

BLANK CHASSIS
FOUR-SIDED 16 SWG ALUMINIUM

Price Base  Size Price Base
10x8x24”  66p 30p
12x7x24”  66p 33p
12x9x24”  Tép 8p
13x8x24” 7

2ip {4x7x3” 80p 36p
14x10x24” 88p 47p
15x10x24” 92p 50p
17x10x3”
Plus post and packing

. TO FIT OUR CASES

12x63x2” 60p 33p
1 4x83x2”  T4p 44p
15§x93x24” 94p 52p
{73x93x24” £1-05 59p
Plus post & packing

PANELS: Any size up to 3ft. at 36p sq. ft. 16 s.w.g.
(18 s.w.g. 32p)

Plus postage and packing

1150

www.americanradiohistorv.com

.-

&

[ 9



www.americanradiohistory.com

PADGETTS RADIO STORE
OLD TOWN HALL, LIVERSEDGE,

YORKS WF15, 6PQ
TEL. HECKMONDWIKE 4285

The T.V. Graveyard of the North, as seen on T.V. Close to the
Motorway, Plenty of Free Parking Space. Call in and see us any
day 9-6. Closed Sunday. Est. 1935.

NEW TOP QUALITY MAINS TRANSFORMERS. 250v-0-250v
at 80mA. 6 3v at 4amp. Not to be missed at £1 50 Post Paid.
Weight 101bs.

QUALITY RECORDING TAPES 7" L.P, Tapes 75p, 7” S T. 60p.
5” L.P. 50p, 5” S.T. 40p. Post on any tape |10p.

TOP QUALlTY TAPE CASSETTES. C60. 35p, C90. 45p, C120. 55p
P. & P. I12p.
JAP EAPPIES. 3 5and 2°5 12p each. P. & P. 3p.

STUDENTS' WIRELESS PROCEDURE TRAINING SET Com-
prising: Mike, Single L.R. Phone and Connector. In small Wood
Case. Good Condition, but Untested. A Gift at £1-25 Post Paid.
Complete Untested T.V. Sets, with Back and all Valves, BBCI
and [TV 17 90° Tube €2. 17" 110° Tube £3. 19" Slim £5. Carr.
and Ins. £1 50

Reclaimed T.V. Tubes. Ail with 12 Months' Guarantee. AW43/88
£1-50. AW43/80 £! 50. MW43/69 £1, Many other Types in Stock.
Carriage and Ins. on any Tube £1-50.

} ewt. of EX GOVERNMENT ELECTRONIC SCRAP. RESISTORS,

COMPARE OUR PRICES

Speaker Bargains
EMLI 13x8in3, 84150HMS

AIN 5 £2-00
WITH TWEETER . £2-2§
Type 350-20 wan wlth Tweeter
8. OHM p £7-25
TWIN TWEETER ao .. £3-50
8x5In3,84150HMS .. £1-30

7x41In3 48 OHMS £1-05
FANES”8, OHM DUAL CONE  £2- 30
CELESTION 8” 15.0HM . £1-5
GOODMANS 10x63.0HM.. £1- 60
BAKER GROUP 25 127 25

WATT 8 or 15.0HM .. £575
24”8 or 64 OHM p. & p. 10p. - 50
POSTAGE 25p per SPEAKER

KIt-Form Cabinets Teak

(177 x 10” x 6”) with a 13 x 8~
or 8” CUT OUT . E2°75

(12”1 12;)( 6") with a8”x 5” or
8"

(PLEASE SPECIFY CUT QUT)
Add 35p per Cabinet for p. & p.
(ildrldgu with standard fittings &
styll
ACOS GP91/25C or GP9Y/

3SC STEREO COMPAT-

IBLE .. oo oo .. £1-05
ACOS GP94 STEREO CER. £1-90
ACOS GP95 STEREO CRYS, £1-35

£2-25

9THAC SONOTONE STEREO
CERAMIC (DIAMOND) .. £2:00

ACOS GP67/2C MONO CRYS. -85

ACOS GP10t COMP, CRYS. 75

19-TI SONOTONE STEREQ
CRYSTAL
POSTAGE 5p per CARTRIDGE

M| h Barg i
MICE0 "*ACOS" stick crystal £1-89
CM70 PLANET stick metal,

switch crystai £1-45
DM160 Dynamic uni- dlr ball

£3-1%
UD130 50K/600 "OHM ‘Uni- dlr,
ball metal £4-30
Tw200 LESSON DUAL IMP’
bail metal, uni-dir. £3-18
GUITAR MIKE a0 -48
LAPEL TYPE, cryutal .. -40

POSTAGE 17p each.

Amplifier Modules
One valve chassis Amplifier for
record player 2 Watt output, volume
control and tone control, on/oft
switch, £3-50 (P. & P. 25p).

3 watl mono Audio Module (Tran-
sistorised) £2-50 (P, & P, 1

15 Watt Mono Audio Module (Tran-
s|storised) £3-95 (P. & P. 10p

3 Watt Stereo Module (h}" Watt/”

(P. . 10p).
Watt Stereo Module (24" Watt/
Channel) £5-50 (P. & P. 15p)

Stereo Headphones

De-Luxe finish 8-16 Ohm Matching
imp. mono/stereo switch ,complete
with lead and stereo jack plug only
£2:75 (P. & P.

NO STEREO PHONO SOCKET??
Headphone Adaptor only £1-35
{P. & P. 10p)

Tapes — '"MYLAR"" base finest

PANELS, GEARS, ETC. 25p. Carr. 75p.

quality British made.
§” 600

1 ft £l
Ex Equipment Valves. All Tested on our Mullard Valve Tester m,’&i‘;"-’-‘:'&%gﬂ'?n’;g'. case, 57 900 :: ::: :r;'!' 1%" :5:
before despatched. 3 Months' Guarantee on all Valves. Single crystal hand .. .. 95 | 57 12007t 60p 7”7 1800 ft 80p
Valves Post 3p. over Post Paid. CM 20 Crystal Hand .. -45 | 57 900 ﬂ 49p 77 2400 it 9%p
DX143 Dynamlc. cassetta- 537 1200 f 55p
ARPI2 5p PCF80 S5p PY82 8p type stick . - .. £1:-00 POSTAGE Sp each
1 7
E?go ;: EEE:—: é: 'f],%? ;oy THIS MONTH'S SPECIAL OFFER
BIB Groov-Kleen Model 42, effective record cleaner. Retail price £1 95
EF85 i2p PCL83 12p 6BW7 10p s o 4P 5m)
EBF89 12p PCL84 I12p 6U4 10p 2
ECC8I 10p PL8I 17p 20P1 I15p SEND 25p FOR COMPLETE CATALOGUE
ECCB82 12p PL82 8p 20P3 10p Slight price alterations due to VAT will effect certain of our items after
ECLBO 8p PL83 Bp/ 30F5 10p April 1st
EF50 60p per doz. PL36 17p 30FLI 20p RIVERSDALE ELECTRONICS
5&6 zg"' P 8p 6'30L2 0p Mall Order Department W4/73, P.O. Box 470, Manchester M69 4BU
B ALL OUR MERCHANDISE IS FULLY GUARANTEED
INDEX TO ADVERT'SERS Electrouit ... 1060 Padgetts Radio Store ... b5l
Electronic DeSIgn Associates o e Partridge Electronics Ltd ... 1140
P Electrospares ... 1078 Phonosonics ... 1064
A.H. Supplies ... 1072 Electrovalue .. 131
Adcota Products ... ... 1075 Elekon Enterprises ... 1068 Radio Component Specialists - LHI9
Amtron U.K. ... 1059 Elvins Electronic Musical Instruments ... 1142 Radio Book SerwcesL P . I:;;
Antex Ltd.... ... 1091 Radio Exchange Co. Lt |
Apex Aerials .. . ... 1146 Felstead Electronics .o 1e Radio & T.V. Components (Acton) Ltd I062 3
Arrow Electronics . . s Radio Society of Great Britain 1066
Astro Electronics .. ... 140 Galleon Trading ... 1148 Readers Radio ... Lo 1142
Attwood, V. .. .. ... 1148 Gladstone Radio ... ... 1096 Redhawk Sales ... ... 1148
Global A duo Discount Warehouses .. 1068 Riversdale Electronics ... L. LIS
Golledge P. . . ... 1148 ROC Electronics Ltd. . ... 1073
B.H. Components Factors 1149 Greenwela Llectromcs ... 1148 ESSCT(l-\lIn f|:| C;lnt;'ec;)dl.tdc UCov i, IOSZ
alve Mail Order Co. ... .
galnes.LR. . ot I4g HAC Short-wave Products ... 1066
Balxr douldspeakers L ”go Harverson Surplus Co. Ltd. . .. 1143 Saxon Entertainments ... ... 080
e“ ord Electronics . Heath {Gloucester) Ltd. 1095 Scientific & Technical ... ... H140
Bell's Television .. 1146 Henry's Radio Ltd. 1127, Cov iv Salop Electronics ... ... 1150
Bentley Acoustic Corporauon Led. . 1074 Home Radio (C. mponents) Ltd. 1078 Selray Book Co. Ltd. ... ... 1147
Bernard, Gerald ... ... 1128 Semicon Index Ltd. 47
o 16(?7(?‘)[\67”; 1.C.S. . .. .. .. 1058, 1147 | Sinclair Radionics Ltd. 1144, 1145
Shopertunities Ltd. |
B anesRakiltd e 1135 1§ H. Associates . 1150 | Smith, G. W. & Co. Ltd. 1136,7,8,9
Boffin Projects . 1150 [ jefEleccronies ... ... .. .. 1147 | Smith, H. L. & Co. Ltd. TS0
British National Radio & Flactronic Jermyn industries ... 1058 Sonic Sound Audio Ltd. ... ... 1058
School .. o 1065, 1142 Johns Radio ... 1150 Stephens Electronics ... H120
Broadway Electronics . .. ... 1064 | Jopti e, T T T U148 | Surplectronics ... .. .. ... 1078
Bull, ). (Electrical) Led. . o132 Swanley Electronics ... 1120
K.V.A. Electronics ... 1120
Kennsington Supplles ... 1146 Teleradio Co. Ltd. ... 1148
C.C.l. Lud. 1128 Keytranics . ... 1066 | Thacker, A. H. & Sons Led. L. 1142
Caranna, C. - ' T lige | King, - M. ... 1149 | Tidman Mail Order .. b4
Codar . ... 1060 Trade Aids... ... 1074
Colomor (Electromcs) Led 1696 Lasky's Radio Ltd. ... 1072 Trade Disposals oo ”:g
Comet High Fidelity Discount Wara- Lewis Radio ... 1128 | Trampus Electronix
Linear Products Ltd. . tiié Trannies ... Lo 4l
houses ... ... 1076, 1077 1067
Chromasonic Electronics ) 1061 Lo(r_-\:s(nreComputer Operators Tralnmg - Tuac Led. ...
CroborouchlEIReien s 2 08 London Electronic College ... 1147 Velco Electronics :(I);:
Vero Electronics ...
McGarva, David ... ... 1146
D.E.W. Ltd. . .. 1149 Marshall, A. & Son ... 1092 West London Direct Supplies ... ... 1149
Dabar Electrontc Produc!s ... 128 Merlin Supply Co. ... 1064 Wilmslow Audio ... ... 1060, 1120, t 149
Denco . .. 146 Morse ... ht46 ,
Dexter & Co. ... 1074 Multicore $¢ ders Ltd. ... ... 1068 York Electronics ... 1072
Douglas Electromc Industrles Led. ... 1066
Duke & Co. (London) Led. ... 1096 Omnia Products .. ... 1150 Z & | Aero Services Lo HS2
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Head Office and Warehouse Z & | AERO SERVICES LTD. Retail Shop
' . OTTE!
44A WESTBOURNE GROVE Please send all correspondence and Mail-Orders to Head Office 85 TOTTENHAM COUI;T :OAD
LONDON W s When sending ¢ash with order, please include [24np in £ for postage and handling LONDON W1
Tel: 727 5641/2/3 MINIMUM CHARGE 15np. No C.O.D. orders accepted o LB EDEIE
Please note that the valves offered below are not necessarily of U.K. origin pen all day Saturday
0A2 040 gAna 0.85 6F5  0.75 ;Yd 0.75 Fi Quall Fully G d El;gg g.:g ggsn o.go Prgls 1.00 | U30! 0.55
OA3 048 | 6AR11 125 6FAG 045 | 9BW6 0‘70' . 33 0.76 | PFL2000.85 | U403 0.70
OB2 040 | 6A85 0.50 6FI1 0.50 [ 10C2  0.80 rst Quality uily uarantee EF98 0.76 | GZ34 0.80 | PL33 040 { U404 0.70
OB3 070 | 6A87G 035 G6FI3 080 | 10D 0.65 EF183 0.30 | HABC800.85 | PL36 055 | Usol  0.80
0C3 040 | GAT6 038 6F14 070 | 10D2  0.55 EF184 035 [ HK90 0.50 | PLS1 0.50 | UABC80
OD3 040 | 6AU6 030 6F15 085 10F1 0.75 EF804 1.25 [ KT66 2.35 | PL82 045 0.40
1B3GT .45 | 6AVE 040 6FI8 050 10F9 0.5 EKS0 032 | KTS8 2-25 | PL83 045 | UAF41 0.70
1L4 025 | 6AWSA 0,85 | 6F23  0.80 | 10F18 0.80 BRAND EL34 050 | N78 160 | PL84 040 | UAF42 0.60
1R4 050 | 8BAG 0.28 | 6F24 080 | 10L1  0.60 EL36 0.50 | PABCS00.40 | PL302 0.65 | UB41 085
IR5 045 | 6BES 032 | 6F25 1.00 | 10LD110.70 EL37 170 | PC86 0.60 (| PL304 0.75 | UBC4l 0.55
184 0.30 Gggﬂ 0.55 g:‘gg 83: lng 873 Etg} gzg l;gga 8%3 PL508 0.80 | UBC81 g 13
185 030 | 6BHE 0.78 .70 | 12AB5 0.7 . 2 0. PL509 1.10 | UBFS0 0.40
1T4  0.30 | 6BJ6 055 | 6GK6 0.80 | 12406 0.60 ELECTR ONIC VALVES EL83  0.50 7 0.50 | PL801 1.00 | UBFS9 0.40
1U4 040 [ 6BK7A 0.75 | 6J4  0.60 | 12AE6 0.60 EL84 025 | PCS00 0.48 | PL802 0'05 | UBL1 0.70
1U5 075 | 6BN5 0.43 | 6I5GT 040 | 124L5 085 | 30CL  0.30 [ 50L6GT0.60 | DMi60 0.68 | ECC83 040 | EL85 043 | POC84 0.40 | PM84 0.60 | UBL21 0.70
1v2 055 | 6BNG 060 | 6J6 030 | 12A4Q5 050 | 30C15 1.00 | 85A2 055 | DY51 0.85 | ECCB® 0.50 | EL86 040 | PCCS5 0.40 | PY31 0.35 | UCO2 0.45
1X2B 055 | 6BQ5 025 | 6J7 0.45 | 12AT6 0.40 | 30C17 1.10 | 90AG 240 | DY86 0.35 | ECC91 0.30 | EL90 042 | PCC8S 0.55 | PY33 0.83 | UCCA5 0.45
2D21 040 | 6GBRR 076 | 6K4J7 060 12AT7 0.40 | 30CI8 0.90 | 90AV 250 | DYR7 0.38 | ECCIR90.65 | BL3G0 1.15 | PCCRY 0.55 | PYB0  0.40 | U'CFRO 0.70
8A4 0.45 | 6B87 1.35 | 6K6GT 075 12AU6 0.45 [ 30¥56 1,00 | 901 0.75 ; DYR02 037 | ECC8071.00 | KEL821 0.60 | PCCI89 0.60 | PYR1L 0.30 | UCH2L 0.80
3A5 075 | 6BW6 0.90 | 6K7  0.43 , 12AU7 0.33 | 30FL1 0.80 | 90CV 240 | ESOF 110 | ECF80 0.35 [ EL822 1.40 | PCC8050.95 | Y'Ys2 0.35 | UCH42 0.70
3SBP1 850 | 6BW7 0.90 | 6K8G 0.45 | 12AV6 0.45 | 30FL121.10 | 807  0.50 | E85CC 0.70 | ECF82 0.35 | ELL80 0.75 | PCC8060.95 | PY83 0.38 | UCHSI 0.40
384 040 | 6BX6 025 | 6K25 0.75 | 12AV7 0.70 | 30FL14 0.90 | 813  4.00 | E180F 1,00 | ECF8041.65 { EM34 1.00 | PCF80 0.30 | PY88 0.40 | UCL81 0.80
3V4  0.65 | 6BZ6 045 | 6L6GT 0.55 | 12AX7 0.38 | 30L1 040 | 866A 0.85 | ES10F £80 | ECH42 0.75 | EM71 0.80 | PCF82 0.35 | PY800 0.47 | UCL82 0.38
BR4GY 075 | 6C4 085 | 6L7  0.45 | 12AY7 0.75 | 30L15 098 | 5643 0.70 | EABCS00,38 | ECHS1 0.30 | EM80 0.45 | PCF84 0.60 | PY801 0.50 | UCL83 0.65
5U4G 0,40 | 6C5GT 0.55 | 6L18  0.60 | 12B4A 0.85 | 30L17 095 | 6080 1.75°| EAF42 0,60 | ECH83 0.45 | EM81 0.60 | PCF86 0.60 | PZ30 088 | UF9  0.65
5V4G 050 | 6CB6 040 | 6LD20 0.50 | 12BA6 0.45 | 30P12 1.00 | 6146 1.60 | EBC33 0.60 | ECHS4 0.45 | EM83 0.50 | PCF87 1-10 | QQV02-6 UF11 0.80
5Y3GT 0.45 | 6CD6GA 6N7GT 0.85 | 12BA7 0.50 | 30P19 0.95 | 6146B 250 | EBC41 0.85 | ECLSO 0.50 | EM84 0.35 | PCF8010.50 225 | UF41  0.85
Z3  0.75 1.30 | 6P28 0.65 | 12BE6 0.50 | 30PL1 085 | 6360 1.5 | EBC81 0.33 | ECL8L 0.50 | EM85 1.00 | PCF8020.50 | QQV03-10 | UFa2 066
574G 0.45 | 6CG7 0.60 | 6Q7  0.50 | 12BH7 0.50 | 30PL131.10 | 6939 225 | EBF80 0.40 | ECL82 0.35 | EM87 0.70 | PCF805 0.80 125 | UF43 0.65
6/30L2 0.80 | 6CH6 0.60 | 6SA7 0.46 | 12BY7 0.85 | 30PL141.26 | 7199 0.65 | EBF83 0.40 | ECL83 0.70 | EN91 0.40 | PCF8060.75 | QQv03.20A | UFS0 0.38
6AB4 045 | 6CL6 0.0 [ 68G7 0.45 | 12K5 1.00 | 35A3 0.60 | 7586 1,50 | EBF89 0.32 | ECL84 0.55 | EY51 0.40 | PCF808 0.90 525 | UFas 040
6AF4A 0.60 | CUB 0-80 | 68K7 0.50 | 12K7G10.50 | 35A5 0.75 | 7895 150 | EBL31 1.50 | ECL85 0.556 | EY80 0.75 | PCH2000.70 | TT21 3.40 | UF89 0.40
6AGS 0.25 | 6CW4 0.70 | 68L7GT0.45 | 12Q7GTO0.45 | 35B5 0.85 | A2293 220 | EC53 0.50 | ECL86 040 | EY81 0.40 | PCL8l 0.50 | TT22 3.50 | UL41l 0-65
6A07 045 | 6CY5 0.50 | 68N7GT0.45 | 128R7 0.50 | 35C5 060 | AZ1  0.60 | EC86 060 | EF37a 1.00 | EY83 0.56 | PCL82 0.35 | U18/20 0.75 | UL84 0.43
6AHG 0060 | 6CY7 0.75 | 68Q7 050 | 20D1 0.60 | 35D5 0.75 | AZ31 055 | ECB8 0.80 | ppsy g0 | EYS6 040 | PCL83 0.65 | U25  0.85 | UM84 0.30
6AJ8 030 |'6D3  0.55 | 68R7 0,50  20L1 110 | 35L6GTO.75 | CBL1 0.6 | ECo0 035 | L0 or | EV87 043 | PCL84 0.45 | U26 0585 | UYIN 0.50
6AKS5 0.40 | 6DC6 0.80 | 6T8  0.38 | 20P1  0.50 | 33Wd4 0.40 | CBL31 1.00 | EC92 0.45 . EY88 048 | PCL86 0.45 | U3l  0.70 | UY1l 1.00
8AK6 0060 | 6DK6 0.80 | 6U4GT 0.70 | 20P4 1,10 | 3523 075 | CY1 050 [ EC93 0.60 | EF42 070 | £Z46 0.50 | PCLSS 1.25 | U37  6.50 | UY41 0.48
6AL3 0.43 | 6DQ6B 0.75 | 6USG 075 | 20P6 1,20 | 35Z4G 040 | CY31 0.50 | ECC35 1.00 | EF80 0.30 | EZ41 0.76 | PCL2000.75 | U52 0.40 | UY82 0.50
6ALS 022 | 6DS4 125 | 6UBA 0.48 | 2505 0.60 | 35Z5GT0.70 | DAF96 0.50 | ECC40 0.70 | EFs5 0.35 | EZ80 0.28 | pCcL8001.10 | U76 040 | UYB5 0.40
6AMB 040 | 6EA8 065 | 6V6GT 0.45 | 25L6GT 050 [ 50A5 0.80 | DF98 0.50 | pcog1 0.40 | EFss 030 | BZ81 029 | porso)0.05 | U78. 0.0 | wroe 075
6AM6 0,87 | GEH7 0.30 | 6X4 040 | 25Z4G 035 | 50B5 090 | DK92 0.70 | poreo o'an | greo gas | OLIC 300 | porcos osg | U901 075 "
6AQ5 042 | 6EJ7 035 | 6X6GT 0.45 | 25Z6GT0.75 | 50C5  0.860 | DK96 0.60 ; GY501 0.70 50 1 201 050 | Y63 075
6AQ6 070 | 6EW6 0.70 | 6X8 0,65 | 30A5 0.80 | 50CD6G1.20 | D196 0.55 | ECC83 0.33 | EF91 0.37 | Gz30 045 | PD500 180 | y2s) 085 | 2759  3.00
G6AR5 055! 6F1 0751 6Y6G 0.80 | 30AE3 040 | 50EH5 0.85 | DM70 0.80 ! ECOs4 0.30 | EF92 0.35 ' GZ31 040 | PF86 0.70 ' U282 0.55 | Z803U 1.35
TRANSISTORS | . .. o6
2N696 015 § ACI28 015 ! ypiss  glgo
2N697 016 | ACI32  0.85 | o g0
2N498  0.80 | ACI153 020 | pyy3 o5
aN705 070 | AC154 015 | ppiaa  o.80
2N708 010 | ACIST 017 | 3yl 920
2N708 0.5 | ACI69 010 | grie7 g
2N763 025 | ACI76 017 | gFi7s 020
2N929 . 0.20 | ACI87 035 | Byi7g 930
2N930  0.20 | ACi88  0.25 | Brjge 30
2Nes7  0.80 | ACY17T 085 | zrig)  g.30
2N1181 0.25 | ACYI8 0.20 | ppjgy 0.20
2N1132 0.25 | ACY19 025 | puigs g0
2N118d 125 | ACY20 020 | ppigq o714
2N1302 017 | ACY2L 020 | gpigs 014
2N1803 017 | ACY22 010 | myyios ol
2N1304 0.20 | AD140 050 | gpio7 o2
2N1306 0.20 | AD149 045 | Q[pogg 0.35
2N1306 0.25 | ADIS1 038 | ppwgy gl
2N1307 0.25 | ADI62 035 | Rrwgs .20
2N1308 025 | ADZI1 1.28 | prwge o390
1300 028 ADZIZ L85 | Brwsl 0.0
2N1613 0. .
NITLL 030 | AF1s 017 ggﬂ; 8'33 MULTIMETERS MADE IN USSR
§§.ﬂﬁ$ 8'32 2;}}«; gg BFY19 025 Prices of these exceptionally well made instruments range
2N2160 060 | AF118 o030 [ BEYS0 080 from £4-95 to £10-50. Please write for illustrated catalogue.
2N2217  0.25 | AF125 020 | ppyso  glgo
ZNZZISRao0 Afier 020 | mayas o1
2N2219 0. ‘ . g
JN7a60A 016 | AFISl o | BSY2T o0ls SYNCHROSCOPE TYPE C1-5 HIGH CURRERT THYRISTORS
2N2477 065 | AFI86 040 | paves .20 BTX47-1000K ; 1000V 1154 .. . 2200
:g:ggg g.g :;‘%31‘.; g:‘!g BEY95A 0.12 BTX47-1200R ; 1200V 11-5A .. ao ao 22-50
ooy O | AFziz 100 ggig s.gg Made in USSR | BTX48-1000R ; 1000V 16A .. .. .. 4250
2N2024 018 | ASY26 025 | 5Go3  glgo
2N2926 010 | ASY27 030 | 9ces  0'a0 VARIABLE
2N3053  0.20 | ASY28 025 | geop 0.35
2N3054 0.60 | ABY29  0.30 | 5po6 0.25
2N3055 0.80 | ASY54  0.26 | 0oy 0.50
2N3133  0.25 | ASZI5  0.70 | 5099 0,60 AUT RAN
2N3134  0.25 | A8Z16  0.70 | gcag 0.50
2N3391 017 | ABZI7 075 | 034 0.45
aniws 017 | Asgis o7 | OCI8 04 LATR2M
2N3393  0.15 :ng? 82: 0C44 0.15
2N3394 015 2 . i
IN3s 025 | AUt 100 gg;g g.{% Made in UBBR
2N3402 0.15 | BC107 010 | o¢7; 012 Max. current 2 amps
2N3403 0.15 | BCl08 0.10 | o¢79 012 Input voltage 115-220-250V
2N3404 0.32 | BC109 010 | o¢73 0.80 9 v
2N3414  0.20 BC113 010 oo s Output voltage 0 to 255
ON3415 015 BC118 0.20 0C78 0.15 Bench mounting
2N3417 025 | BCI34 020 | oc78 0.9
2N3702  0.10 | BCM7 010 | oé78Dp  o0.20 P R I c E
92N3703 0.10 BC148 610 0C81 0‘20 3.in tube fitted with telescopic viewing hood, giving
2N3704 0.12 | BC149 012 [ o¢81D  0.20 bright display in full daylight. Sensitivity 10mV/mm
2N3707 0.18 BC152 0.15 0C83 0‘20 (narrow band) to 30mV/mm (wide band). £6'55
9N3709 0.10 | BC158 015 | o¢)39 0.80 Bandwidth 10 c¢/s—10 mcfs. Triggered aweep pre-set
2N3716  0.10 | BC178 0.20 | o¢y40 0.35 at  1-2.5-10-30-100-300-1000-3000 psec per stroke.
2N3819 0.35 | BC186 0.25 0C141 0‘80 Free-running time base 20 cfs to 200ke/s with built-in
2N3906 0.25 | BCY30 0.25 | 0C170 0.25 crystal calibrator providing timing marks at -05-.2-1-5- V,A,T,
28702  0.50 | BCY31 030 | 0C171  0.25 20-100 11 gec, . ) i ed ext 1t ord
28746 025 | BCY33 0.5 | 0C200 0.30 Amptitude calibrator directly calibrated in volts. From 1st April V.A.T, will be charged exira on all orders-
AC113 015 | BCY34 030 | oc201  0.60 Input attenuator 1-10-100. When remitling cash with order, petcentsge of V.A-T.
ACI2S 030 [ BCY72 015 | oC20z 085 | Fower supplies 127/230v AC. T oment o Purchuse. Tox by ¥ AT, will Bo sub-
ACI26 020 | BCZ10 030 2 . PRICE £39-00. Packing and carriage £1-50. replacemen e B
AC127 0.17 : BCZ11 0.40 8&83 3:8 g 28! sequently refunded.
1152
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This FREE 76 page

pook can put you o1
d to SUCCESS
the o @ BIETHome

Course.Choose |
ect now

Over 150 ways
to engineer a
better future >=rpom=—

Post to address below.

I MECHANICAL Man, Prod.—cont. _ Constructional-cont.
IA.M.S.E. (Mech.) O Quaiity Control ([J Building
Boller Inspect. Salesmanship ] Building Drawing [J
& Operation O Storekeeping 0O Build. Foreman [J
I C & G Eng. Crafts 0 Work Study O Carpentry&Join. OO
C& G Fabricat. [ Works Civil & Municipal
Elesell Ene. B Management [ CEn%ine%L;mgl
. ons ctiona.
Egg. erlsg;ﬁgr?gny [ DRAUGHTSMANSHIP Engﬁeering jm}
I Inst. Eng. & Tech. O A-M.LE.D. O Construction 0
inst. Motor Ind. (] Design of Elec. Surveyors a
Mainten. Eng.  [] . Machines O Institute
Mechanical Eng. (] Die & PressTool Clerkof Works [
Sheet Metal Work [J estgn O Council Eng. O
I Welding [) Electrical Geology a
. é)riaughtsman- g Healtg %ng_ m]
D Heat nt.
[ I E'[Eqsgml & Gen. Dralughts— H;%muugst 8
find out how S g BE i ¢
C&GElec. Inst, [) Lech-Drawing ) Highway Sup.  [J
C& G Elec. Tech. (J RADIO & TELE- e a
o [ ° Computer Elect. 0 GOMMUNICATIONS _ Gublictveiene L]
in just 2 minutes Bechu, | BSdwTYony O e g
%{ec%r?mfé}ng 8 Elect;.‘onti)cs / o Surveying Im}
ectrical Eng. C & G Telecomm.
That’s how long it will take you to fill in the coupon. Mail Install & Wiring O _ Tech, c::c ] ig'r‘fcﬂg-ummng o
it to B.LLE.T. and we’ll send you full details and a free & Measuring (%v_fm Yty °0 [ CouncilofEng.
book. B.LLE.T. has successfully trained thousands of men at Instruments O Radio Amateurs - o I0Ste 0
home - equipped them for higher pay and better, more inter- MANAGEMENT & Radio Servicing ggge;alggggat E
esting jobs. We can do as much for YOU. A low-cost B.LE.T. PRODUCTION | 5 rgiepadrs o B Prace. Maths DI
home study course gets results fast - makes learning easier Computer Prog. [ Trans.Course [ Bract SlideRule [
i Electronic Data TV Main. & Serv. ] Pure & Applied
and something to look forward to. There are no books to buy Processing O AUTO & AERO Maths o
and you can pay-as-you-learn. Estimating O AeroEne. Bl e
. . . . . AM.ILM.IL O Sales Engineers [J
Why not do the thing that really interests you? Without losing a ot oomtants O AECCert. O Tech. Report
day’s pay, you could quietly turn yourself into something of an i?st. Marl;‘ke;xtting 8 AutoRegair B Tmﬁ}g’lﬂade B
expert. Complete the coupon (or write if you prefer not to cut the Mot ioetion g 85%‘3“0»1‘3“8- O University Ent. 0O
page). No obligation and nobody will call on you . .. but it could be Motor Trade Man. L] Management [
the best thing v rer did ’ e Gt. [ MAAIMIDIpL O
: g you ever did. Numerical Cont. O Motor Vehicle G.C.E.
Ol%f;set;?ggl O Mechanics =]
% 3
: Personnel Man. [ CONSTRUCTIONAL 580’ & ‘A
Others have done it, so can you glar&nirég Eng. 8 AA'MH'St'E't(CWm E LEVELS SUBJECTS
- : . o q . roduction g. rchitecture
“Yesterday I received a letter from the Institution informing that my Coaching for many major exams. Over 10,000

application for Associate Membership had been approved. 1 can honestly
say that this has been the best value for money I have ever obtained — a
view echoed by two colleagues who recently commenced the cotrse’’ . —
Student D.1.B., Yorks.

“Completing your course, meant going from a job I detested to a job
that 1 love, with unlimited prospects”.—Student J.A.Q. Dublin.

“My training with B.LLE.T. quickly changed my earning capacity and,
in the next few vears, my carnings increased fourfold”.—Student
C.C.DP,, Bucks.

AND 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. Write to
B.I.LE.T. Dept. BPW03, Aldermaston Court, Reading RG7 4PF.

includiny ONC, C & G, etc.

Aldermaston Court, Reading RG7 4PF

NAME . . ... ..
Block Capitals Pleas
ADDRESS

OTHER SUBJECTS .. .
Accredited by

BRITISH INSTITUTE QF EMGINEERING T

Published approximately on the 7th of each month by IPC Magazines Limited, Fleetway House, Farringdon 8treet, London,
Dunstable, Beds. Sole Agents for Australia and New Zealand—Gordon and Gotch {A/sia) Ltd.; South Africa—Central X

‘Africa—Stationery and Office Supplies Ltd. Subscription rate (including postage); For one, year to any part of the worid £2-60.

PRACTICAL WIRELESS is sold subject to the following conditions, namely, that it ehall 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, resnld 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 publication or advertising, literary or pictorial matter whatsoever.
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YOUR COMPLETE AUDIO-ELECTRONIC STORES |

More of everything at the right price. All your electronic requirements
within 200 yards — call and see for yourself.

BUILD
THE

TEXAN

v FREE TEAK CABINET

FEATURES. New slim design with 6 - IC's, 1C
Sockets, 10 silicon transistors, 4 rectifiers, 2 zeners.
Special Gardeners low field slim line transformer.

with com-
plete kits!

Fibre glass PC panel. Complete chassis work.

HIGH QUALITY & STABILITY ARE PREDOMINATE FEATURES
-—DEVELOPED BY TEXAS ENGINEERS FOR PERFORMANCE,
RELIABILITY AND EASE OF CONSTRUCTION.

FACILITIES. On/off switch indicator, headphone socket,
separate treble, bass, volume and balance controls, scratch and
rumble filters, mono/stereo switch, Input selector; Mag. P.U.
Radio Tuner, Aux. Can be altered !or Mic., Tape, Tape head, etc
(Parts list Ref. 20 on request).

Constructional details Ref. No. 21 30p

ELECTRONIC KITS
Henry's introduce new huge
range of audio and electronic
kits now in stock, everything
supplied, tremendous value.

20 | 20 WATT INTEGRATED
I.C. STEREO AMPLIFIER

Detailed list Ref. No. 14 on
(As featured in "'Proctical Wireless'® nequesc
May to August 1972) IC RECEIVER
ZN414 Radio integrated

circuic as feacured in Practical
Wireless. January 1973, Prac-
zical Electronics, Feerary
1973. Price £1°20.

BATTERY TAPE DECK
Garrard 9 volt Tape Deck
with heads, etc. As previously
advertised. Limited quantity.
£9-50, post 30p.

LEARN A LANGUAGE
Recorded Cassettes with step
by step phrase books.
French, German, Spanish
ltalian. £1-49 per cassette.
£5-50 per set of four,

* SLIM
DESIGN WITH

SPECIAL - P & P 45p DISCO SPOTBANK
KIT COMPLETE WITH FREE TEAK CABINET 3 i'L\:‘ER.TR,IM
PRICE Designer approved kits distributed by Henrys! H;,e;a 6"c:5251,5 hs"gx; o) £12:75. p. & p.
HI-Fl EQUIPMENT
LOW COST HI-FI SPEAKERS TEST EQUIPMENT  jusc a selection! Warehouse prices with

E.M.I. Size 134" x 84" Large Ceramic Magnet.
TYPE 150 6 wartt, 3, 8 or i5
ohms £2-20. Post 22p.
TYPE 150 TC Twin cone ver-
sion £2-75, Post 22p.
TYPE 450 10 wact with twin
tweeters and crossover. 3, 8
or |5 ohms. £3-B5. Post 159
TYPE 350 20 watt with tweeter
and crossover. 8 and |5 ohms.
£7-70: Post 28p
POLISHED CABINETS 150, ISOTC 450 £4-60. Post 30p.
ASSEMBLED IN POLISHED CABINETS (8 ohms)
SERIES 6 (Assembled 150 T/C) per pair £16-50. Post 70p
SERIES 8 {Assembied 450) per pair £18-95. Post 70p

ML-3 MW/LW
TUNER to BUILD

Uses Mullard Module. Slow
monon tuning. Built in
battery. Ferrite aerial. Overall
size 7" x 23" x 33", TOTAL COST TO BUILD
£4-85, Post 15p. All parts sold separately. Leaflet No. 6

“BANDSPREAD’’ PORTABLE TO BUILD

Printed circuit all transistor design
using Mullard RFfIF Medule. Medium
and Long Wave bands plus Medium
Wave Bandspread for extra selectivity.
Also rlow motion geared tuning, 600
mW push-pull output, fibre glass PYC
covered cabinet, car aerial. Attractive
appearance and performance

SE2508 Pocket Pencil Signal Injector £1-90 BIG DISCOUNTS plus

SE500  Pocket Pencil Signal Tracer £1-50 demonstrations (for call-
THL33D Robust 2K/Volt £€4-55 with case £4-95 ers) and ARANILEES
TEIS  Grid Dip Meter 440 KHz-280 mHz £13-45 RREE. 2L pace) detailed
500 30 K/V Multimeter £9-25 brochure (Ref. No. 7).
With leather case £10-5¢ You can see the savings!
200H 20K/V Multimeter £4-20. With case £4-95 EMI HIGH QUALITY
AF105  S50K/V Multimeter £8-50. With case £9-50 CASSETTES
U4341  AC/DC Multimeter with transistor tester with steel The best UK low noise tapes
case £10-50 but at a special price.
TE20D RF Generator 120KHz-500MHz £15 95. Carr. 35p ‘Living Sound’ cassettes meet
TE22D Audio Generator 20Hz-200KHz £17-50. Carr. 35p the highest international
Cl-S 3" Pulse Scope I0Hz-1OmHz £39-00. Carr. SOp standard (IEC 94A). Fantastic
TE6S Valve Voltmeter 28 ranges £17:50. Carr. 40p price savings.
ALL NOMBREX MODELS IN STOCK RRP 3 | 6 10
PA-DI = = each | for | for | for
isco-Lighting cso 7ip|1-10[2-00(3- 10
UK’s Largest Range—Write 98pil-47(2-854 65
phone or call in. Details and CIIO '1-48 I -80'3-50'5-60
demonstrations on request. P id
DJ30L 3 Channel sound to light unit, 3KW £29 Gulll lguananceen Bost [paid3
DJ40L 3 channel Mic (builc-in) to light., 3kW. €36.75 See earlier page of this
D70 70 watt Disco amp/mixer. €49 - 75 magazine for transistors and

semi-conductor devices.

Huge range of transistors
and semi-conductors in stock.
Free brochure (Ref. 36) on

S
DISCOAMP |00 watt amp/mixer, £68-85
DJ105S 30 watt Disco amp/mixer, £32-25
Anti-Feedback Quality Mic., £11-50
D}500 50 watt PA Ampliﬁer £43-95

21700 70 watt £52-75 request.
ROUP 300 150 watt rms “'Group' Valve Amplifier £86-00
FIBRE OPTICS LIGHTING. .— MICS. EFFECTS. PROJECTORS. TL:\%LRSADSS(?E'&

SPOTS. DIMMERS — STANDS. MIXERS. SPEAKERS.
Everything for PA — Disco — Lighting.

FREE Stock List Ref. No. I8

@ PORTABLE DISCOS — DETAILS ON REQUEST
@ CREDIT TERMS FOR CALLERS

Operate at 40ke/s up to 100
yds. Ideal remote switching
and signalling. Complete with
data and circuits.

£5-90 per pair. Post 10p

TOTAL OST TO BUILD £7-98,
p.p. 32p. (Banery 22p). All parts sold separately—Leaflet No. 2

_—_ GCATALOGUE

. =4 BB Fully detailed and illus-
HENRY’S trated covering  every
RADIO LTD.

aspect of Electronics—
plus  data, circuits and
information. 10,000 Stock
lines at Special Low Prices
and Fully Guaranteed.

MARRIOT TAPE HEADS
4 TRACK MONO or

2 TRACK STEREO

'I7' High Impedance £2-00
*1€' 'Med. Impedance  £2:00
‘36" Med.-Low Imp. £3-50
Erase Heads for above 75p
‘63" 2 (rack mono— =

Hi Im £l
‘43" Erase Head for above 75p

7 SEG & NIXIE TUBES
{Post I15p per | to 6)
XN3, XNI3, GN6 0-9 side

view with data, 85p.

BUILD THIS VHF FM TUNER

5 TRANSISTORS 300 kc/s BAND-

WIDTH, PRINTED CIRCUIT, HIGH

FlDELITY REPRODUCTlON. MONO

AND STEREO

A popular VHF FM Tuner for quality

and reception of mone and stereo.

There is no doubt about it—VHF FM

gives the REAL sound. All parts sold

sepzra(ely Free Leaflet No. 3 & 7.
TOTAL £697, p.p. 20p. Decoder Kit £5-97.

Tuning meter unit £1-7!

Mains unit (optional) Model PS900 £2-47. Post 20p

Mains unit for Tuner and Decoder PS6/12 £3-25. Pos( 20p

Post
PRICE Paid

(40p FOR CALLERS)
PLUS! FIVE 10p
VOUCHERS

Send to this address—
HENRY'S RADIO LTD.
(Dept. PW) 3 ALBEMARLE
WAY, LONDON, E.C.1.—
for catalogue by post only.
All other mail and callers

GNP.7, GNP-8 0-9 side view
with decimal points and data,

95p.
3015F 7 seg £2 each. £7 per
4 with data.

SINCLAIR PROJECT 60 MODULES
—SAVE POUNDS!

Z30 £357; ZS0 £4:37
STEREO 60 PZ5 £3-97 IIlle"anﬂolﬁhour clock circuits
£7:97; PZ8 £477
PZ6 £637; PACKAGE DEALSP 25 Miniature Amplifier
ost 25p i . 300mW -
Transformer for PZ8 €295 | 2xZ30, Sterco 60, PZS£15-95 | £ aniiior, JOmw ol
Active Filter Unic £4-45 2xZ30, Stereo 60, PZ6 £18-00 control, volt operated.

Stereo FM Tuner £16-95
1ICI12 £1-80;

2xZ50, Stereo 60, PZ8 £20-25
Transformer for PZ8 £2-95

9
£1:75 each P/P I5p.

QI6’s £15 pr.

to *'303" see above. Post etc. 20p per item PROJECT 605 KIT £19-95 Quality Slider Controls

60mm stroke singles and

ganged.Comr;(le(el&i'((h k;soob'z.

Prices DO NOT include Value Added Tax. From 1st April, 1973 10%, must be | 35 (%230 00 B

added and shown separately to your total order (inclusive Post/packing). | gach. Il_gg.alnzK.LIS'?Kg,aI&oels,
Help us to help you receive your order without delay. 60p each.

Henry's

EDGWARE ROAD, W2

RADIO
LIMITED

404-406 Ejectronic Components and Equipment 01-4028381 | Open:- 9am-6pm
354-356 High Fidelity and Tape Equipment01-4025854/4736 | §9aysa week
309 PA-Disco-Lighting'High Power Sound 01-723 696 T,,,,,fd‘,’,‘y‘j"

303 Special offers and bargaing store

All stores open
All mail to 303 Edgware Road, London W2 18W all day Saturday
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