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PAGKAGE PRIGE R S.C.STEREQO PACKAGE OFFERSEIITE i
FOR ILLUSTRATED UNlTS R.S.C. ASS SAVE £31 60 gggKAGE £99 95 2;171'&

ONLY Hl MONARCH .. FOR ILLUSTRATED UNITS

£ 39 59 SPEAKERS Or eposit £15-00 and
”UHH

C £1:00 12 mont%ﬂ{ l];aﬁyilenta £8-00
‘arr. £1:
Or deposit £6-95 {Total 00)
“H\ | ”
GARRARD 1025

Individual Reo. Retail Prices :

and 9 xaax;t;h;yz GOLDRING GL72
payment | Transcription
(Total £44-93). Turntable + P.T. #381-89
GOLDRING G800

Magnetic Cartridge  £12-21
DE-LUXE PLINTH

with Roll-over Cover #10-50
Pair R.8.0. MONARCH
LOUDSPEAKERS £38-70
R.B.C. SUPER 30
Mk ITI AMPLIFIER  £38875

TOTAL £181-55

FANE MODE ONE’ HIGH FIDELITY SPEAKER KIT | HIGH FIDELITY LOUDSPEAKER UNITS =

”
Incorporating a model 803 8 13}900 Gauss Bass Speaker | gapinets Iatest style Siin Teak veneer. Acoustically lined or filled
with ultra low resonance. P.V.C. surround cone. acoustic damping. Ported where appropriate. Credit terms available.
Printed circuit cross-over assembly with ferritt | DORCHESTER (ilustrated) Size 16 x 11 9in. appr. Range 45-15,000
cored coils. Model 303 Pressure Tweeter, Acoustic | c.ps. Rating 8-10 watts. Fitted High flux 13 8in.
damping. material, Screws, Panels etc., and in- | Dual Cone speaker. Imp. 3 or 15 ohma. N Carr. 40p.
structive dlagramﬁ, Frequency £9 95 post MONARCH B8ize 19%10x 9in. approx. Rating 10 watts. Inc. 13 X 8in. speaker with

GOLDRING
GL72

Indjvidual Rec. Retail Prices :
LINEAR 505 5 + 5 Watt Amplifier .. ..
GARRARD 2025 Autochanger + KS840A Cartndge
Teak Veneer Plinth with Transparent Plastic Cover £6-10
Pair A55 LOUDSPEAKERS (Inc 8” x 5”10,000 Gauss) #£11-50
TOTAL £48-68

SEND S.A.E. FOR
FREE COLOUR
BROCHURE

‘SUPER 30" AMP

- highly flexible P.V.C. cone surround, long throw voice coil and 10,000 line magnet.
Fespgnse 2% }lIg 2h§Hz. Or Dep. £2.25 & Qﬁetil High flux pressure tweeter. Handsome design cabinet. Range 356-20,000 c.p.s. Imp.
mpedance 815 ohms. mntls’. £1 (Tot £1?-25y 8 ohma. Gives smooth realistic sound output. .
Py (To ) See ‘package offers’ tor illustration. Carr. 50p
- Hi-FI SPEAKER ENCLOSURES MODERN DESIGN
ual Ganged Controls: Bass, Treble, Volume and Balan Teak veneer finish. Acoustically lined. Sizes approx. Carr. 35p. per enc.

circuit construction employing 10 Transistors plus Diodes. Output A X 7

rating 1. H.F.M. Frequency range 20-20,000 c.p.s. Bass Control + 12db. IESISie 10 e i
Treble Control % 13db. Selector switch for
. P.U. or Tape/Radio. For loudspeaker out-

SES8 For optimum perform-
Pressurised. Gives pleasing ance with any 8in.
results with any £B. 35 Hi-Fispkr. Size23 £6-47
| 8in. Hi-Fi speaker. X 15 X 9in.

put impedances of 3 to 15 ohms. For SE12 For excellent

standard 200-250v. A.C. mains operation. E i i
Attractive Black and Silver finished metal fm};o I;'g:'noutﬁtﬁ%tlimg results fﬂ%’f‘;ﬁgﬁiﬂ% :\,%rlene.ter

fascia plate and matching control knobs. i
COMPLETE EIT OF S LYCLUDING Spkroze X 15 £6-74 57, . 1o4in. E7-87
B0

FULLY
COMPREBENSIVE WIRING DIAGRAMS & INSTRUCTIONB £| I 50 Ga.rr
Or FACTORY BUILT IN TEAK VENEERED CABI

as illustrated £14-99 or dep. #2:20 and 9 monthly pa.vmenta $£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

OR SENIOR 15 WATT INCLUDING £6 95 Carr.
8-15 ohms. PLEASE STATE CHOICE. HF126 15,000 LINE SPEAKER 35p
Exceptional performance at low cost

B a dw ne a1 iw um | RS.CTAG 6 Watt HI-FI AMPLIFIER

0 1 - b 200—2501 AC mains 30-20,000 c.p.a.
HF120 12° 15W 4450 HF126D 18° 15W #£6-25 B. Harmonie Distortion 0- '«)W “at 1, 000 c.p.8. Separate Bass and

Treble “litt and cut’ controla. 3 mput sockets for Mike, Gram, Radio
or Tape. Input selecior switch. Output for 3-15 ohm spkrs. Max. sensitivity SmV
Output rating I.H.F.M. Fully enclosed enamelled case, 93 X2} x5%in. Attractive
brushed silver flnish facia plate loixsﬂn and matching knobs.

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 £5.9 5 Carr.
ensure surprisingly realistic reproduction.

N 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 Complete kit of parts with full wiring diagrams and instructions. £7.75 -
* coil to achieve very low fundamental resonance of 30 c.p.s. Tweeter E .9 * 40p.
F zlsgn]e‘ st fitted to fst&l)]d high note responae. Fr‘e]quency range 25 Hz to OR FACTORY BUILT WITH 12 MONTHS' GUARANTEE £]0-95 P
z. Gauss 0. Impedance 3 or 8-15 d 45
PLEASE STATE IMPEDANCE WHEN ORDERING £3-85 ¥ NOW IN STOCK!
MODEL 803T 8” 15w. with parasitic Tweeter. £4.95 2

Response 25 Hz to 16 KHz. Gauss 13.000 Imp 3 or 8-15.

—| FANE ‘CRESGENDO’ SUPER EFFIGIENT
o L LR ST O GROUP/DISCO LOUDSPEAKERS

approx. Completely replaces batteries supplying 1-5v and 90v, . . A " .
to battery radio where A.C. mains 200/250v, 50cjs in availsble. Send S.A.E. for leaflet on this range of extraordinarily efficient units

D READY including the very latest BASS CRESCENDO ‘12’ 100 Watts.
¥ Srrn Dracman £3°25  fon ven “PADY £3.75 FULL DISCOUNT to Genuine Trade Customers, CARR, FREE,

R.S.C. TRANSFORMERS, L.F. CHOKES & RECTIFIERS FULLE GUARANTEED. Iuorarosied aud laieroared whro nocssses. | sELEwIN

RECTIFIERS
MIDGET CLAHPED TY!'E 2§ % 2f X% 2{»111 TOP SHROUDED DROP-THRO' TYPE CHARGER TRANSFORMERS 0-9-15v. 13a. 99p; F. W. (Bridged)
250v., 60mA, 6-3v. 90p { 260-0-250v. 70mA, 6-3v. 2a., 0-5-6 3v. 2a. 81.85 | 24s. 21-20; 3a.£1-25; 5a.51-45; 62.£1-65; 8a.82:00 | Al 6/12v. D.C.
250-0- 260v., 60mA 6 3v 2a .. £1.05 | 250-0-250v. 100mA. 6-3v. 3- 5a. 1-65 § AUTO (Btep UP/step DOWN) TRANSFORMERS § output. Max. A.C.
250- o 250v, 100mA, 8-3v. 2a.. § 0-110/120v. 200-230-250v. 50-80 watts £1-10, input 18v,
FULLY SBROUDED UPRIGHT MOUNTING . 80mA, 6-3v. 2a., 0 150 watts, £1-90 250 watts £2-75; 500 watts £25-75 | - 1a, 25p. 2a, 85p.
60mA, 6-3v. 2a., 0-5-6-3v. 2a. 0Ov. 100m4, 6-3v. da., OUTPUT TRANSFORMERS 3a, §0p. 4a, 66p.
. 100mA, 6-3v. 4a., Standard Pentode 5.000 Q or 7,000 to 32 50p 62, 8Op.
-3 130maA, 8-3v. 4a., o.t. . Push-Pull 8 watts EL84 to 3 Qorls5 Q.. 83p SMOOTEING
300- o 300v. 130mA, 6-3v. 4a. c. t 6 s\ 1.. Suitable for Mullard 510 Amvlifier : Push Pull 10 watts 6V6, ECLS6 to 3, 5, 8 or CHOKES

850-0-360v, 100mA, 6-3v. 4a., 045-6-3v.

© For Mullard 510 Amplifier .

.............................. 87 | yoma. 7-10m, 250

$50-0-350v. 100mA, 6-3v. 4a.. 350-0-360v. 160mA4, 6-3v. 4a., 0-5-6-3v, Pu.sh Pull EL84 to 3 or 15 Q 10-12 watts. . £1-88 | 70p;  100mA,
850-0-850v. Push-Pull Ultra Linear for Mullard 510, ete. £2:20 10H, 200 0 60p;
425-0-425v. FILAMENT or TRANSISTOR POWER PACK { Push-Pull 15-18 watts, sectionally wound 80mA, 10H, 350 a
425-0-425v. 6 : Types 6-3v. 1-5a. 49p; 6-3v. 2a. m, -3v.3a.76p; { 6L6, KT66, et for3or 15 1 ........ 2199 | pop: '60maA, 10H,
38 ....n.... 6-3v. 6a. 21 80; 12v. 1la, 85p; 12v. 3a. or 2dv. | Push-Pull 20 watt high quality sectionally 400 Q 25p.
450-0-450v. 250mA. 6-3v. 43 o.t., Bv. 3a. £5-50 § 1-5a £1-35.0-9-18v 111 21-10; 0- 1‘2-25-42v 2a£1-78.. wound EL34, 818, KT88 etc. to 3 or 15 Q) £3-30. 4

R.S.C. Mkill SUPER 30 HIGH FIDELITY STEREO AMPLIFIER | ‘YORK’ HIGH-FIDELITY 3 SPEAKER SYSTEM

BUILD AN AMPLIFIER WORTH APPROXIMATELY % Moderate size only 25 X 14 X 10in.
DOUBLE THE KIT PRICE INCLUDING CABINET approx. EKIT k. o
Only high grade components by leading manufacturers s Respouse 30-20,000 c.p.s. COMPLET!

* Push Button Selector Switching ~ For Magnetic or Impedance 15 ohms £23
* Jack Socket for Headphones . Ceramic Pick-Ups % Performance comparable with
+ Neon Indicator . regardless of Price, units costing coasiderably more Carr. 65p
* Satin Silver Finish Metal Fascia  Output (per chan- —
* Solid State Circuitry nel) 15 watts RMS COMPLETE KIT Consists of (1) 12in. 15 watt Bass
* Twenty Silicon Transistors into 8§. Fre- (less cabinet). unit with cast chassis, Roll rubber cone surround
* Four Diodes, Four Rectifiers quency Response Carr. 65p. for ultra low resonance, and ceramic magnet.
Send S.A.E. for 7 Hz to 70 KHz Cabinetif req. £5 (2) 3-way quarter section series cross-over system.
full descriptive leaflet. + 13 dB. _extra. (3) 8x5in. high flux middle range speaker.
o . FACTORY BUILT UNIT INC. (4) High efficiency tweeter. (5) Appropriate quantity acoustic

R.S.C. STEREO FM TUNER. CABINET with 12 months’ guar- £38.75 damping material. (6) Handsome Teak veneered cabinet.
Visually matches £44 .95 antee. Or Dep. £7 and 9 monthly (7) Circuit and full instructions. Terms: Dep. £4:60 and

Super 30 Mk. III payments £3-99 (Total £42-91). 9 monthly payments £2-47 (Total £26:83).




100 WATT

50 WA -
AMPLIFIER SR

SPEAKER

50 WATT
SPEAKER

HEADPHONES
MICROPHONE

TWIN TURNTABLE
WITH PRE-AMP

[Z@ GROUP/DISCO UNITS

Terms on Amps. Speakers and Head-

PACKAGE OFFER

Units listed below

(a) 100w POWER AMPLIFIER
(b) PAIR OF HI-FI HEAD-

PHONES
(c) MATCHING DYNAMIC
MIKE® (a uached
to headphon
(d) PAIR 50 WATT SPEAKERS
1 Black Rexine covered

£12-85

Carr. £1-25

TDI DISGO
GCONSOLE

Incorporating twin Garzard SP25
Mk turntables and Sonotone or
Acos Cariridges with diamoud stylil,
Separate Vol. controls for each
turntable.  Also MONITORING
FACILITIES, plus Treble and Bass
Controls. Separate input for ‘mike’
with vol. control switch. Black
Rexine covered Cabinet with lid.

e 2 SO0

Cabinets
Size approx.
18”3 18” % 8"
(a)(b)(c)&(d) Carr. £1-25
Or Dep, £18:25 and
9 mihly pymis £6-88

phone/Mike. Deposit £15 and 18 a
monthly payments of £4- (Total£75:17) or Dep. £15 and 18
700 of £4:00 (Totl 1y payments £3-62 (Total 880-16).

R.S.C. COLUMN SPEAKERS DEAL FOR VOCALISTS

All typos 15 Ohma covered in Rexine and Vynair AND PUBLIC ADDRESS
TYPE (4100 IS ALSO SUITABLE FOR BASS GUITAR OR ELECTRONIC ORGAN

TYPE C312 30-40 WATTS TFitted two TYPE C412S 50 WATTS
exceptionally efficient, low feedback howl char- Fitted four 127 11,000 line 15 watt
acteristic high flux 137 x 8” 20 watt £ I 9 95 speakers: Overall size approx. 56 X 14 X 9in
speakers, Terms: Dep.£8 and 9 Termes: Dep. £4 and 9 monthly pay- £3|
m’thly payments £8-28 (Total £22:98) Carr. 50p. ments £3.37 (Total£84.83) Carr. 75p

TYPE C4100 100 WATTS ine. four 12* 50 watt speakers for conserva- £65
tive rating. Extra heavy construction. Size approx. 58x16x10* Acoustically
filled and preqcurmed Termx Dep. £11 and 12 mthly. pyts. £5:18 (Total £73.18). Carr. £1

FANE [LTRAHIGH POWER LOUDSPEAKERS

All power ratings ave R.M.8. continuous. 2 YEARS® GUARANTEE
High flux ceramxc magnets. ALL CARRIAGE FR.

‘POP’ ‘POP’ 60 | ‘POP' 50
|8~ lOOWatt I5” 60 Watt | 12” 50 Watt
o I4 000 gauss M gOO gauss Ilg,gOO gauss
'£22.95 | £12-90 Dep 22 aud 8
Dep: £68 and 9 Dep. £3-30 and 9 monthly pay-

ments  £1.20

thly payments monthly payments,
(Total £12-80)

m
£2.80 (Total £25.80) | £1-80 (Total £15).
FOR BASS GUITAR, ELECT. ORGAN, BTC. | T SUiTADLE

R.S.C. AI0 30 WATT ULTRA LINEAR
H'_F' AMPL'FIER Highly sensitive. Push-Pull high

output, Hum level —70dB. Response
4 3dB 80-20,000 ¢fs. All high grade components. Valves E¥86
EF86, ECCBS EL34, EL34, GZ34. Beparate Bass and Treble

FANE SPEAKERS ‘POP’ 25/2 12 in. 25 WATT
Dual Cone 15 Q (for uses £B_75 or Dep, £1-25 and 9

Electronic Organ). Carr. free (Total £8-00).

Cnntrols Sensmvlty 86 millivolts. For High I micro-

% phones, For Clubs, Schools, Theatres, Dance Halls, Outdoor Func-

' tions, etc. For Electronic Organ, Gnicar, smng Bass, etc. Gram,
Radio or Tape. Two separate inputs with vol. controls permit such as “mike” and £]9 75

Pick-up etc. for mixing purposes, 200-250v. 50 c/s A.C. mains. For 3 and 15 ohm
TERMS: Deposit £4 and 9 monthly payments of £2:10 (Total 522 90). Bend 8.A.E. for leaﬂet

BROUP/DISGO EQUIPMENT PACKAGE OFFERS

speakers. Twin-handled perforated cover £1:90, 18 MONTHS' GUARANTEE. Carr. 65p

% FULL MONITORING FACILITIES

s Individual Bass and Treble controls

+ Twin jack output sockets for speakers

¢ Input scckets for medium or high impedance
Microphones or Guitar P.Us and Crystal or
Ceramic Gram. P.Us

b 4 Frequency response 30-20,000 Hz.

% Output overload protectmn plus double fusing

FRONT PANEL (ack lnpnts)

P.U; plus ftorl

Grany, Gram, Mi

socket.

CONTROLS Vol. (1) (2 (3) and (4). Bass, Treble,

Master Vol., Monitor Selection Switch Gram (1) or (2), payments 85.87
Mains Switch (Total £55-88)

Simulated black -
rexine, plastic bonded
metal case.

ALSO STOCKED
LINEAR

T80/100D £69-75

BA950 s

Or Deposit £7-50
and 9 monthly

FAL PHASE 50 Ml.ill AMPLIFIER 50 WATT.

Solid state. 4 Separately controlled inputs Plus master vol.
control. Ind. Bass and Treble Controls. Protective circuit to
guard against damage from accidental shorts, Output for
Speaker/s 3 to 30 ohms. Bize 177 X 7° x 7§*. 200-250v. A.C.

mains. Output 56 watts music rating.
Or deposit £7-25 & 9 monthly pay- £34 9 Carr.
ments £3-56. Total £39-20. 76p.

L3 1
Rsc PHANTOM 50 Combined 50w Amplifier and 12in. Loud-

speaker. For Lead Guitar, mic., Gram, Radio, Tape (Not for use with Bass
jnstruments). Inc. 3 inputs and 2 vol. controls plus Treble, Bass and Presence.
Output Jack for additional 15 ohm Speaker. Attractively finished in black with
silver-finished fascia and trimmings. Compact size. Fitted carrying handle.

Terms: Deposit £8:95 and 9 monthly ONI.Y £55 95

payments £8 (Total £62-95). Carr. £1:50

F.AL PH. 0 MK.II AMPLIFIER PACKAGE PRICE
PR. FANE POP 26/2 26W L/SPEAKERS m 50 £ 4 5 cart,
Terma: Deposit £8.50 and 9 monthly —£48-45

Pay ts of 84.92 (Total £50,78)

F.AL. PHASE 60 ME.III AMPLIFIER £34.95 PACKAGE PRICE

gR FANE POl: :{)OL/Sd 9AKERM“ £21.80 £52 carr.

'erma; Deposi &N monthly e

payments 3% 86-37 (Total 268.88) 26875

¥.AL PHASE 60 ME.III AMPLIFIER 23496 PACKAGE PRICE
PAIR 112/25 25W L/S {n cabinets £203.00 carr.
Terms: Depoajt £10 and ¢ monthly £56 £1-98
payments of 5-88 (Total £02-82) £68-85
PALTUSIONGUEES g ocies s
Terms: Deposit £1695 and § monthly Has £99'95 P
payments of 510 78 (Total £112- 52) £105:55

HIGH QUALITY LOUDSPEAKER UNITS L

ALL TWO TONE REXINE AND VYNAIR FINISH
1.125 50 WATT Fitted pair of 12” 50

watt high flux speakers for conservative £34'50
rating. Impedance 8-15 ohms, Carr. £1'50

Or deposit £6:50 and 9 monthly payts. of £3-70, Total £38- 80
L12/20 12”7 20-25 WATT 113137 x 8”10 Wat

13, 000 lines 10,000 Iines 3 or 15 q
15 ohms. £ ohms. State imped- £5 25
Carr. 50p. ance required. Carr 40p

CREDIT TERMS AVAILABLE ON PURCHASES OVER
£8 (Kits Excepted) INTEREST CHARGES REFUNDED
ON CREDIT SALES Settied in 3 months

V.A.T!
PRICES QUOTED—INCREASE FROM APRIL Ist.

A powerful high quality all-purpose unit

Tel: Pudsey (09735) 77631.

for lead, rhythm, bass guitar, vocalists,

vertical mounting.

+ Four Jack inputs and two Volume

controls. Send 8.A.E. for leaﬁet £65

(Total £71-25.) Cnrr ‘82
For Guitar, Vocal or
30 watt unit with Separate Bass
Strong Rexine covered cabinet with | oypR 82

Deposit £4:-40 and 9 monthly payments of 65p

gram, radio, tape. Peak Output rating.

% Two extra heavy duty 12in. 50w

Controls for instant use of up to four

Credit Terms: Deposit £15 &9
RSC GP30 HI-FI
Instrumental Group
and Treble controls, Current

handles. Attractive black/silver P.V.C. fascia. Neon indicator.

$2-45 (Total £26-45).

Loudspeaker unit either horizontal or
Loudspeakers.
pick-ups or ‘‘mikes. Bass and Treble
' monthly payments of £
AMPLIFIER
A 4 input, 2 vol. control Hi-Fi
valves. Pesk output rating.
For 200-250v. A.C. mains, For 3 or 15 ohm
speakers, Send 8.A.E. for leaflet. Terms: £23|50 Carr.

NOW FOUR NEW BRANCHES
NOTTINGHAM '%/19A MARKET
SUNDERLAND 5 MARKET sQUARE
STOCKPORT 8&“TTE | DereanK
COVENTRY 17 SHELTON SQUARE

NEW LARGER PREMISES AT HULL,
DARLINGTON & NEWCASTLE Se,

HI-FI CENTRES LTD.
MAIL ORDERS & EXPORT ENQUIRIES T0:—
AUDIO HOUSE, HENCONNER LANE, LEEDS, 13.

or C.0.D. No C.0.D. under £1.

TERMS C.W.0.
D B R D . P rxtom | NOTTINGHAM 19/18A Market Street (Closed Thurs.).

8.A.E, PLEASE WITH ENQUIRIES.
SUPPLIERS TO GOVT. DEPTS. H.M. FORCES.
EDUCATION AUTHORITIES & HOSPITALS, Eto.
MAJL ORDERS MUST NOT BE SENT TO SHOPS

R.S.C. Branches operate a 5-day week
Open all day Saturday

BRADFORD 10 North Parade (Closed Wed.). Tel.25349
BLACKPOOL (Agent) O & C Electronics
227 Church Street
BIRMINGHAM 30/31 Great Western Arcade,
Tel. 021-236 1279 (Closed Wed.).
COVENTRY 17 Shelton Square, The Precinct
DERBY 26 Osmaston Rd., The Spot (Closad Wed)

DARLINGTON
19 Northgate (Closed Wed) Tel 63043
EDINBURGH
101 Lothlan Rd. (Closed Wed.). Tel, 229 8501
GLASGOW 326 Argyle St. (Closed Tues.,),
Tel, 248 4158

HULL T Whitefriargate Tel. 20505
LEICESTER 32 High Street (Closed Thurs.), Tel, 56420
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. (CIosedTT:-nu.’rg )1529
MANCHESTER 60A Oldham Street, (closed Wed.).

Tel. 236 2778

MIDDLESBROUGH 106 Newport Rd. (Closed Wed.).
NEWCASTLE UPON TYNE Tel. 47096
24 Newgate Shopplng Centre (Closed Wed.). Tel.21469

Addresses

SHEFFIELD 13 Exchange Straet (Castle Marke* Blds )
{Closed Thurs.). Tel 201

STOCKPORT 8 Little Underbank, Tel: 480-0

SUNDERLAND 5 Market Sq. (Closed Wed.) Tel 70573

1057




- Would you spend
~ anhouraday
‘1o earn more money

- inElectronics-
T_ levision-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 bein 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 youw'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.

your key to the door
of opportunity

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

Subject of interest e

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

[] C & G Electrical Installation Work

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

[] Audio, Radio & TV Engineering & Servicing

-
l |:| Electronic Engineering, Maintenance, Engineering

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

Name

Address

Occupation. Age

" mAccredited by the Council for the Accreditation of Correspondence Colleges 8 il

1058
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.ﬁmrn POWER {tTrumo

\ BROADGAST RECEIVER

5“\- . euﬁ OUR PRICE
“:\c:r » +40p P. & P. £10-50
BN

No less than 3 VHF BANDS, Picks
up Aireraft Transmissions, Pop Pirates,
Taxis. Ambulances, Local Radio, Continenial

and all BBC, VHF Stations plus fascinating

Pubhc Service Transmissions we are not ailowed to mention!

Even TV sound in certain areas. PLUS A SPECIAL
WWATHER-BAND Frequency ranges: MW540-1600 KHZ, FM88-
108MHZ, Airband 108-145 MHZ, VHF 145-175MHZ, 23 semi-
{ar¢-—~1t transistors. 11 diodes and tbermnt Automatic frequency
canlrol 31~ telescopic aerial. Runs off mains AC Q0 volts or off 4 Ull
batteries, or use re-chargeable nickel alkali cell. Winished in strong leather
grained case with carrying handle. Approx. size 103”7 x 637 x 3%*. Written
guarantee. Special magnetie ear-piece for personal lxstemng, dry batteries FREE.
HURRY' Limited quantity Fully guaranteed.

m il
OUR £28 95 Tune into the world with this amazing world
PRICE radio, A truly exceptional unit in performance
+50p P. & P . and looks—leatherette with stainless steel trim,

Luoks good anywhere. Use either as a portable
with standard balteries or plug it
directly into 220-240 volt domestic
mains supply. 14 Transistors; 9 diodes;
1 thermistor. Internal ferrite rod

antenna plus telescopic =zerial.
Heparate tone, volume and tuning
controls with push-button selectors
for the 8 WAVEBANDS. Com-
plete with earphone for personal
histening. Frequency ranges: Long wave
150-350Kcs. Medium  353-1605Kes:
Marine 1-6-4-5Mcy. Short Wave 12-24Mes.
FM/VHF 88-108Mcs, Alreraft 108-135 Mos.
PUBLIC SERVICE BANDS 135-174Mcs. Fully
guaranteed.

VB, The Mizistry of Post & Telecommunications has pointed oul thal a

licence (nof generally available to the public) is required for reception of (rans-
missions by Fire Brigade, dircrafl, Shipping, ele.

oN'c souND (Dept PWll). 3%2] %?%%Agfg)‘;ROAD.
i AUDIO LTD. Callelx S%elc'm}m e)lon\};3 to Saturday
9 a33-6 p,

e e

Stereo radio from
your existing funer.

A complete set of parts

CAUTION. yax VOLTS : 16 vde from Jerm?m to builda s'?ereo

LAMP CURRENT. 75ma decoder module that wilt con-

vertyour existing mono tuner

o h®S=>"° |forstereoreception whilst

y 1 0—G=0—e maintaining a high standard
of reproduction.

The distortion is very low

(t pically 0.3% at 560 mV

S composite input signal)

vy|th 40dB channel separa-

tion.
The stereo switching is

0 0 c 0 & 06 O i i i
) o ) automaticand there is a light
o O [¢] ot = B
tFgg31 2z emitting diode which acts as
- a stereo beacon.
ONONON O oM oNomO The kit reguires no coil
| e and there are no alignment

[E==m = = problems.
Fitting. The module requires a 10-16 volt power supply which can
normally be tapped off the existing tuner. The signal input is taken
off before the de-emphasis circuit which in practice means discon-
nectingone, 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 to us and one of our engineers will indicate the output
point.{Thisis the full extent of ourinvolvement, no hardware please).
Of course, if you have 2 modern mono tuner with a multiplex out-
put our module simply plugsin.
The outputs go via a screened twin cable to the tuner inputs of
your stereo amplifier.
And the cost? £4.90for the Kit with 100% testedintegrated circuit.
Also available assembled and aligned, checked and ready for use
at £6.90 (includes 12 month guarantee). Beat that!

To Jermyn Induseries  Please rush me [ Kit(s), [ made up Stereo decoders, |

i 74 Vestry Estate | enclose cheque/postal order for £
| 'S(eevnetnoaks Name
Address
[ Block GaitalsPiease _ _ __ _ __ ___ __________ i




Apartfrom the fiveiterns ',-‘ 134 Power supplies, preamplrflers Or’ily 1st class fully' :
s$hown above, there are another . ‘- amplmers L.F.instruments, qoon 2% guaranteed components
195 kits to choose from in the;« -accessories for musical —solder | s mcluded wit

vast AMTRON range of elec- " sinstruments, amateur and % ,"ﬁ k#t. 578
tronic kits. radxo control transmitters and ¥ &

r*‘

A few examples of equipment receivers, battery chargers, v
~ you can construct from . electronic car accessories, - S‘ protective blister pack *contaujm
AMTRON kitsare: ¢ i ;,g"" psychedelic tighting equipment, ¢ complete 1nstructmgs
, s Hw.m,.wmeasurmg instruments, tuners, . - :
i receivers, 1.C.digital equipment.

s

« 8
P

i l‘gt e

Shou/d you experience any difficulty in obtammg
AM TRON Kits please contact us d/rect

A © 'TRADE & EDUCATION. ENQLL!RXES WELCOME
UK. w & JCASTLE STREET- HASTINGS "SUSSEX TELEP!;J,ONE*’

2oy ] B e s




TOP QUALITY — LOW COST

P.R40O

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. 5

Supplied complete with co-ax plug (less standard 9 volt PP6 Battery), 12
months Guarantee . . . £8-90 Carriage 30p.
e —— e ot it Y W o — — Rt T A— — s

MULTIBAND—6

SOLID STATE
SHORT WAVE RECEIVER KIT

Al transistor T.R.F. Receiver tunes 550 KHz to 30 MHz (540 to 10 metres)

complete coverage—no gaps. Medium waves—~Trawlers—Ship/Shore
feph All Six A Bands 160-10 metres—International Broadcast

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)/SSB,

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 detailed step by step.

Complete Kit with 4 Coils (less standard PP6 battery). £13-20 Carriage 35p.

Stamp brings illutrated Jeaflets,

3SZM G3IRE

®
AMATEUR RADIO EQUIPMENT

CR70A

GOMMUNICATION RECEIVER

The CODAR CR70A is an outstanding generil 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 freq , all six

bands 160-10 metres, International broadcast, Met. stations etc. etc.
giving world-wide reception. Exclusive features include Air-spaced
CODAR-COIL 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.

ON THE DESIGN STAFF— c n n A ® TELECOMMUNICATIONS AND ELECTRONIC
G EQUIPMENT SUPPLIERS TO H.M. AND OVERSEAS
GOVERNMENTS

VALCON WORKS - BURRELL BUILDINGS - CHURCHILL INDUSTRIAL ESTATE - LANCING . SUSSEX
Tel. 090-63-61901 BNI5 - 8TZ

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.

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

HIGH QUALITY
AT LOW COST
Send for our free booklet

* Choosing a Speaker "
I STEPHENSPEAKERS,

“ WILMSLOW AUDIO, Dept. 'PW’, Swan

| Works, Bank Square, Wilmslow SK9 1HF
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ELECTROKIT

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, Diodes,
Potentiometer and 1.C."£4.95 '
LIGHT DIMMER kit contains all 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 also 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
Telephone 01 - 286 0011 Mo‘#—iﬁ?slﬁ ggg:sé:gg




i = 5 3 ’ 0
2N41¢ £1,257 | VOR's § Thermistors Potentiometers Capacitors
The 1.C. Radio In a TO18 can. Supplled ]
complets with data sheet No. 10 which A1BB  75p GL23 £1-00 VA1005 15p F dise ceramic low voltage
cantatns specification, circuit and details cz1 15p R53 £1-32 VA1026 13p -0tuF 18v 5p 0-1uF  30v  Sp
and prices of componaente such as ferrite - cz4 13p R34 £1-46 VA1033 13p ) i -022uF 18v Sp 0-22uF 6y 5p
rods, compression trimmers etc. C213A 13p VA1040 10p .% ‘047MFI12\Il g 3p g('.‘g!‘F 8v 5p
E298 ED/A258 10p VA1053 10p ceramic piate
l.c. S’Cke'-’ E208B 22/06  1ep VA10658 10p | &sko BOKO 500K 1000pt 10p 4700pf 1op
Dual-in-line or Zig-Zeg {Bull). 14 and 16 pin GL16 £1 VA1034  10p 10K 100K0  IMO 2200pt 1op 16,000pf 10p
Our Price 1p per pin } 25K 250K}  2MQ
iog or lin iass switch (& 1KQ lin) 12
Slider Pots Resistors 9 v n s o
» . ual less switch 40p i -
Single Dual log } watt 6% Carbon Fllm - low noise ‘d“ﬂ’ WI'"‘ switch 10K, 100K & 1M &l ::Ig;;m:c §'§;‘,’ Ggg’p§"333’120pf
10K 10+ 10K oF Hi-Stabs R Tokantion : P 2:2p1 10pf 39pf 160p
25K 25 + 25K i All E24 values 1p each plus p. & p. 7p for up 10K fog - 10K antilog lase switch A0p 3.3pf 1208 #7pf 180nf
1o 50 Resistors and a further 2p for each ) n :
SOK 50 + 50K additlonal B0. Deduct 334% for 100 of one Eliminator. 22! aon! RaP 2200
100K 100 + 100K Kunobs 1ype or 28% for mixed orders over £1 In value, ' d ‘ 5%3; ;gg; ggg; %Zgz;
3op 50p 10p. ; 1W 10% Carbon Composition  3p esch 6-8pf 27pf 100pf
2W 10% Carhon Composition  6p esch all Bp. each
NEW LISTS : 2. W E% Wire wound 8p each
LOUDSPEAKERS . §wW Wire wound 9p each mviar film 100V
COILS AND INDUCTORS ° 10w Wira wound 10p each 1000pf 2p O1pF 3p ‘068KF  4dp

plus . & p. 7p for up to 28 resistors plus ip

000pt : F 4
for each additional 29. 20000t 2o ook dn i 2B

TRANSFORMERS
5000pf 2p -04uF 3p 20F 6p

{postage 5p)

= - -0BpF 3p
. 3
Diodes & Rectifiers : . polystyrene 160
" 10pT to 10,000pf In multiples of 10, 15, 22, 83,
9 volti 20mA (PP3) £1.25 47 & 68, 3p each
AA118 9p BA156 15p BY176 £1-60 6 volt¢n B0mA £1.50 o
AA120 9p BA243 56p 8Y182 £1 50 9 voltin 50mA £1.50 maetaliised polyaster 250V (C280)
AA129 9p OA4710p BY250 23p 8 - 6 volt, 50mA £2.50 ‘01uF 3p -088uF 3ip -47uF 8p
BA10225p OA79 8p - IN4OO1 6p 97 8 volt, 50mA £2.50 -016uF 3p  1pF_ 4p 68pF  11p
BA11617p OAS0 7p IN4002 7p 74 volt for cassette racorders £2.00 -022uF 3p 16pF  Ap- 1uF 13p
8A13010p OAB1 7p iN4OO3 8p 6. 74 or 9 volt £3.00 .033uF 3p  22uF  Bp 1-ByF  20p
BA145 ggp oAzoo110p |N:goa 18p 3,431, 6,7% 9. 12t 500mA {llus)  £3.99 -047F 3p -33pF  Bip 22pF  24p
BA148 20p BY10015p 1NA005 10p 3 wWatt . Car Battery Converter fully stabilisad to .
BA15413p BY12615p  IN400612p Audio provide 8, 7§ or 8 vots £4.99 metallised polyester 400V (C281)
BA155 14p BYi2716p  IN400O7 16p Amplifier P {p. & p. 15p on all types) -01 gFF 4ip :82;;-: 6p -ZgurF: :2::
UZY8 ZEVER SERES b0 vach ) Qur Price inc. handsook :8;2:,: :gg 4 uFu sg :27ﬁp 15:;
-033uF 63p  -15uF 8p
10+less 1850 P'e‘et‘ siivared mica 1% (>50pf) 500V
FM TUNER ?Zn++lt|::-2§ﬁ°/ 2-2pi—820pt  Tp 4-TnF—5600pf 19p
f,’;‘;fj;’;;,‘:ggd ° Vertical or Horizontal 1nF—2-2nf 9p 6800pf— 01:F 29p
] 8 volt 5 watt 01 watt 5p 0-25 watt 7p 2-7nF—3-6nF 16p
3 aperstion. ‘Audio 100 1K Q2 10K Q2 100KQ  1MQ mixed dielectric 800V
i ‘OUR PRICE Ampitfier 250 26K 25K 250KQ 25MQ{ -OluF  7p  -047uF Tp 22pF  16p
: T Bl 500  5KQ 50K 500KQ 5MQ 0224F 7p  -068uF 8p  -A7uF  24p
b Ask for model fist No. 11, Less quantity discount -033uF 7p  1uF  8p pF 33p

MAIL ORDERS: Whare no p. & p. charge is shown,

- a minimum of 7p anplies, p. & p. on oversags oiders
is oharged at cost J—
’ " ADDRESS TO: Component Dapt.
56, Fortis Green Road, London Ni03HN
“Telephone 01-883 3705
mixed dielectric 1000V

Heat Sinks ",ﬂn‘i"a’s 8’”’0” d’ed ‘7""”’5 Tooont tan Ss00pt 8p AuF 120

2200pf Sp  O1pF  9p 22uF  22p

ACH07 2Bp  BC147 10p  BFi96 15p  OCst 19p  2N1304  22p  ONSITZ  4sp 3300pf 6p -022uF 9p  -47uF  30p
T0s ggg‘i 14p AC126  17p BCis  10p BF187 15p OC140  20p 2NIT1  25p  LOOSTE  £1.50 4700pf 6p  -047uF 12p
TO18 ISp | acter  15p BCiew  top BFa7z 53 OCI70  23p Ni893  30p  LOMTI  £1-50 Ceramic
Sp Power 13 AC128 | 13p BCIS7 12p  BFYS0 24p  OCIT 30p  2N2626 all f0p  LOIITL  £150 12Kv'd9°' %3"{"‘:'3 1”5{,'3 ?50\/5
] Tab ACiT6  15p BCts8  fop  BFYSM Ap  ZTX07 - 45p  2NA0S3  23p  MCIABL €175 _:gp; gp zzopf 9p 1500pf 5?;
i ACIg7  25p BCi52  12p BRYS)  3Bp ZTX108  12p 2NW0B4  S0p  MC130  8op 225, 92 2502, 9§ zooo:f 5
AC187K 25p BCi6Y t5p  BSX21 26p  2TX109 15p  2NS055 49p  MC1aso 5p B88pf  Sp 270pf 9p  3000pf 5p
AC188 25p BC268 15p BSY95A  14p  ZTX300 12p  2N3702 12p  MCI3st  £1-00 82pf 9p 300pf 9p 6OODPf  .5p
ACi8sK  25p BD115 67p BUIOSRR £1.75  ZTX301 15p  2N3703 12p  MC1352  £1-00 100pf 9p 750V DISC  10,000pf 5p
ACvao 209 BD131 76p  MJE30  &7p ITX302  20p 2NAT0d 10p  MFC4000B  49p 120pt 9p 470pf 6p  feed-
ADl40  dop  BD132 10p MPFI92  40p  ZTX303  20p 2NG05  10p  MFCe00A Ssp 140pt 9p 10009: 5p  through
ADg  agp BDIBUIMP.  MPFIO3 3T ZTX30s  25p N3G 10p LM £145 128:; g: 105888;( g: 10005t Bp
ADIBL g 490p  MPFI04  37p  ZTX341  20p  2NSTO7 15p :ﬁ;’;‘b :: :: 2 -
AD162 ] BF160 2tp  MPF105  40p. ZTXS00 15p  2N3708 12p i m ll B
fDoerSlI(_){ileD . AFi14  18p BF167  20p MPFI0s  45p ZTX501  15p 2Na709  fzp TADIO _E1S0 [/ drd s'eme”s
oo sop Isp AFS 18p  BFIT3 20p OC2B 40p ZTX502  20p 2N3TI0 12p EL"JE‘ Laa £l ' l t o
’ AF116 18p  BF180 2p  0C3s dop  ZTXSO3  17p RNSTL 120 LavopC a4 ectro y ([{}
”erabaard AF117 tp  BF181 Wp OCw , sp ZTXs0  Sop INES S a7 45p cAP VOLTAGE
) AF139 Bp  BFIB4 2p  OCs 15p  ZTXs31  25p  2N3M03 5P wAIC  85p 'Y 2 4o
Copperclad Plain BC107 10p  BF185 Bp  oCT Hp  2N697 Wp  2NEW4  1Tp HATHIC | 4Tp - T e
01" 015" 0.15” BC105  10p  BFi5¢ 15p  OCT2 1Tp 2NT06 12p  8NIM5  2ip WATAC  80p - - - &
24 % 17 o P B BCIS  10p  BFi%s 15p  OCT8 15p  2NTB 15p  2Naws  12p i :g
2" x 3%” 20p 16p(9) 10p I - e
W x5 24p 20p(7)  12p — i g;
347 % 34" 24p 20p(8) - & =4 e &
3%7x§” 27 27p (10) . 17p — e ~ 6
1T x 2% s7p 50p 37 o -
177 % 3% 90p 70p 52p T o
17" x5 = E 75p ! T e o
Spot-face Cutter 36 % ol b e
P?n Insertion Tool 47: ‘gg 10 1_29 ;5;
‘ Terminal Pins 18p per pack of 36 - 12p 18p 40p
12p 18p 2ip —

i8p 21p 40p 60p
4p 45p 55p 93p

NEW LISTS
BOXES, CHASSIS, efc.

TRANSISTORS, [.C.’s, etc. wp Tp Sp —

(postage 5p} VOLTAGE
g: e 16 25 40 84
500 Sp  dop
Including baseplate and screws 1 ggg ?p ;;p
D . 0p Sp —  —
No. L. W. D Price p.&p. gggg 5—5: T W we
T) WX x 1% 38 8 . pap =8 T s ~ |
ES; 4’: X 4"‘ x 1% 355 sll: Complete Xit (inc, Teak Case) £28. 50 45p gggg » 93; o -
5 . K . N . " Quantity Prices on application.
E9)) 4 , X287 lz” 33]1; gl’ 20 Watts per channel integrated stereo amplifier developed by engi of ‘Texas | Ltd.
10) 47 x54"x 1%” 4 P This designer approved kit, has a state-of-the-art specification, ncluding distortion of only 0.09% at I3 )
1147 x2%"x2" 35p 8p 20 Watts into B ohms and & bandwidth of § — 35,000 at —3db. The semiconductoc compliment of ”I~”0lt £’e¢"r’lyt’c‘
12 3" x2" x1” 32p 9p this superb kit includes no less than 6 integrated sircuits, 10 Silicon transistors, 4 rectifiers and 5 .8 . fl
v ilicon trs ; 102, 4: 8uF 451V 18p 32uF 50V 20p
13 6" x4" x2” 50p 10p 2 zeners. Controls include ; bass; treble; volume: balunce; on/off; ‘o’ indicator; headphone mlckets, 16uF 450V 15p 50pF 350V 20p
14 77 x5 x4 58p 12p scratch filter; rumble filter; inputs for magnetic phono; tuner, aux  or tape; tape nead etc; input; 8 i-ByF; 450 VW 18p 32+32uF: 350 V.W 25p
15 8 x&" x3" 75p 18p selectar; mono/stereo switch. The construction of this kit was featured in ‘Practical Wireless' 8 »164F; 450 VW  20p 32 +32uF: 4B0V.W 43p
16 107 x7" x3” 8sp 20p May - Aug. 1972, 16+164F; 450 VW  26p 50 +50uF: 350 v.W 38p
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£96-12

UNISOUND MODULES ONLY £6-95 + 50p. p. & p.
For the man who wants to design his own
sterea—here's your chance to start, with
Unisound--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 I.C. monolithic
power chips very low distor-
tion at all power
levels. over the audio
spectrum.

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
vehicles. it covers the full medium and long wave bands. It is permeability tuned and
sturdily constructed. Output is a full 2-5 watts into an 8ohms speaker. But the Tourist
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
components that need soldering are some capacitors, resistors, etc. The kit includes
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
aluminium knobs, elegant matching front panel, dial, washers, screws and wire.
The Tourist PB can be mounted in any standard size dash panel and it has an illumina-
ted tuning scale. Chassis size is: 77 wide, 2” high and 413" deep,

RELIANT Mk|V

It's the RT-VC system that screws together to save you pounds! Unisound
comprises two superb speakers and an amplifierfrecord deck plinth—all
beautlifully finished In simulated teak. The stereo amplifier (4 watts per channel
into 8 ohms) is based on the farnous Mullard Unilex system brought up-to-date
INC. by RTVC using intergrated circuits. Turntable is the proven Garrard 2025TC
VAT compiete 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. £26-12
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

If you can solder
on printed circuit board,
you can build this push-button
car radio kit. It's simple—just
foilow the step-by-step instructions.

* Circuit diagram and )
comprehensive finstructions
50p free with parts.

* Fully retractable lockable car aerial £1:25
post paid.

PRICE ONLY £7.70 p. and p. 55p
Speaker with baffle and fixing strips £1-50.
25 p. & p., post free if bought with the kit,
Send for leaflet.

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 Transistors).
*Solid State Circuitry, *Attractive Styling INPUTS 1. Crystal Mic or Guitar 9mV. 2.
Moving coil Mic. or Guitar 8mV Inputs. 3,4 & 5

J . 12w )
are suitable for a wide range of medium output . 1 o o plus
equipment (Gram. Tuner, Monitor, Organ, etc.) version £ 0 5 60p
All 250mV sensitivity. Power output: 12/20 watts  20W £1 3.50 p&p
into 8 ohms, Size approx. 124 x 6 x 34 ins. version

\, PE TAPE LINK

| CONSTRUCTORS
Suitable 3 speed tape
f deck, less leads. Caters
up to 7ins. spools, Unused

il but store soiled £8

hence no war-
plus

ranty. etd
pé&p

SUUND 50 56 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
Range: 13dB at 60Hz. Treble Control Range: 12dB at
10KHz, Inputs: 4 inputs at 5SmV into 470K. Each pair
of inputs coznrotlled by separate volume control,
2 inputs at 200mV into 470K. Size: .
191 x 10§ x 8ins. Amplifier £31-85 plus £38 51
£1:50 p. and p. (inc. VAT)
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* Denotes VAT has been absorbed in the ; g =N
price without increase on VISCOUNT
audio systems. ‘ ‘

' % PRICES: SYSTEM |
Viscount Il R 101 amplifier £24-20 + £l p & p
2 Duo Type il speakers £15:40 + £2-20 p & p
: Garrard SP25 Mk i with
- . g MAG. cartridge plinth & cover £25-00 + £175p & p
T total £64-60
Available complete for only £52*% + £3-50 p & p
’ PRICES: SYSTEM 2 P
Vicount R 101 amplifier £24:20 + £l p & p
A 2 Duo Type lll speakers £35:20 + £330 p & p
" E Garrard 5P25 Mk. Il with

I MAG. cartridge plinth & cover £25-00 + £1:75p & p
1 total £84-40
Available complete for £69* + £4p & p

14 + 14w. r.m.s. 40Hz to 40kHz + 3dB. Total distortion at 10w. at 1kHz - 0-1%.
This is real value for money! We have designed 2 systems and the heart of
-them both is the Viscount 11} amplifier. A unit of great eye appeal with teak
finished cablnet. FET's (Field effect, transistors) are incorporated on the input
stages, just like top priced units, FET's give you more of the signal you want
and almost none of the hiss you don’t. Both units have output sockets for
headphones and tape recorder.

For both systems we have chosen the famous Garrard SP25 Mk. Il 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 II's for the smaller room or the big Duo
I’s for real bass response.

COMPLETE

SPEAKERS: Duo Type lI Size approx. 17in. x 10%in. x 63in. 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 It Size approx. 234in. x 114in. x 94in. Drive unit 134in. 8in. 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.A.A. Radio 150mV into 220K. (Sensitivities given at fuli
power}. Tape out facilities: headphone socket, power out 250mW per channel. Signal-to-noise ratio:
(all controls at max.)—P.U.1. and radio —65dB, P.U.2 — 58dB. Cross talk better than — 35dB on all

inputs. Size approx. 13%in. x 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
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All prices in pounds and new pence
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VALVE MAIL ORDER CGO. 16a WELLFIELD ROAD, LONDON SW16 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 5p, plus Ip for each additional item, over £5-00 post free

P. C. BOARDS

Reverberation Unjt PCB."

FOR P.W. PROJEGTS

All PCB's Fibreglass, Drilled, Roller-Tinned
Circuit and Layout Diagrams free with each PCB
REVERBERATION UNIT (Nov/Dec 1972) .
PCB (2in x 11¢in). Specially designed to also hold Slider Pots.with
spacing compatible with published front panel £1:20
SET of R’s, C's, §/C's, Slider Pots, Transformer £5:95
8 WATT AMPLIFIER (Nov I912)
P B Mono—z-}m x 3in) 60
's, Semiconductors: Stereo Set £7-70, Mono Set £3:90
PRE-AMPLIFIER (Nov 1972)—for use with 8 Watt Amplifier
PCB (Stereo—34in x 74in) Specially designed to alse hold all Pots,
either rotary or slider, plus Selector Switc
R's, C's, Rotary Pots, Selector Switch, Semiconductors:
Stereo Set £5:20, Mono Set £2. ‘50
Slider Pots & Knobs instead of Rotary Pots:
Stereo—Extra £1-52, ono—Extra £1-26
LOUDHAILER & SIREN (Dec 1972)—PRE-AMP & SIREN
GENERATOR
PCB Zi—ln x 2%in) 75p.
Set of R's, C’s, Pot (w;:h switch), Semiconductors £1-45
VIBRASONIC GUITAR PRE-AMP (Sept 1970)
PCB (4in x 13in) for Mic Pre-Amp, 2-Guitar Pre-amp, Tremulant
& Tone Controls, Wah-Wah, Master Volume. Specially designed to
also hold all pots, e:ther Rotary or Slider, £2-
Sat of §/c’s, R’s, C's, Rotary Pots, LDR, Lamp, Coupling T/former
775, Power supply £2-80.
Shvfer Pots & knobs instead of Rotary Pots—Extra £3-36
DIGITRONIC DIGITAL CLOCK (Feb. 1973)
Details on request,
Qther Designs Available, $.A.E. for List (F/scap) and enquiries.
STAGE: U.K. I0p any order, OVERSEAS at cost,
V.A.T, will be charged on all U.K. orders from April Ist,

PHONOSONIGS

DEPT, PW4, 25 KENTISH ROAD, BELVEDERE, KENT, DAI7 5BW
MAIL ORDER ONLY

AMAZING MINI-DRILL

P Indispensable for preci-

sion drilling, grinding,

r ,-em polishing, etching, goug-

12 ing, shaping. Precision
PRECISION power for the enthusiast.
MDDELShockproof. Completely

portable power from 44
voit external battery. So
much more scope with
MINI-DRILL. Super Kit
(extra power, interchange-
Bl able chuck) £4.95 p.p. 13p.
'Sl Oe Luxe Professional Kit

+* S with 17 tools £7.65 p.p.
TOOLS 23p. Money back refund,

MERLIN SUPPLY C.

Dept. PW473 Nailsea, Bristol BS18 2LP

BROADWAY ELECTRONICS

‘92 MITCHAM ROAD, TOOTING BROADWAY,
LONDON S.W.17 01-672 3984
CARTRIDGES—Stereo Sonotone 9TA H/C Diamond £32- 40,

Ronette S105 Medium Output £1-40, S106 High Output £1-40, Ac
GP93/1 Sapphire £I:90, GPS4/| Sapphlre £2, lapanese equwalent :’:

WDRK

B.S.R. TCBs £1-75, P. & P, 7p on each.

CARTRIDGES—Mono GPS| Stereo Compatible £1-25, B.S,
TC8H Jap. equivalent £1-25. P, & P. 7p.

HI-FI STEREO HEADPHONES Padded ear

cushions seal out room noise. Perfect coupling

between reproducer and ears assure full response

impedance ohms, frequency range 20-20,000 Hz "“‘\

gh:,& cord ;nd standard stereo plug. Only £2-57.
STEREO HEADPHONE ]UNCTION BOX
Simple unit connects direct to amplifier and speakers
to give attenuated headphone output has 3 position
switch to give headphones only, speakers only,
speakers and headphones, Only £1-50, P, & P, 13p.

VYNAIR Wldths from 50 to 54in,, 75p yd. off roll. P, & P.
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10p,
+ yard 40p, P. & P. 10p. Send 5p stamps for samples.




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

no previous knowledge
no unnecessary theory
no “maths”

BUILD, SEE AND LEARN

. Write for the free brochur

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

T L e
4.3 1%‘3’“"% f % ?\Wsﬁé&; ¥

valve experiments, transistor experiments
OVER amplifiers, oscillators, signal tracer, pho-
é 40 EXPERIMENTS radio receiver, electronic switch, simple

1 ON BASIC ELECTRONIC transmitter, a.c. experiments, d.c. experi-
CIRCUITS & SEE HOW ments, simpie counter, time delay circuit,
THEY WORK, including . servicing procedures.

to electric circuit, computer circuit, basic |

special free gift aiso to all our students

“electronics
reall

= Mmastered

step by step, we take you through all the fundamentals of
electronics and show how easily the subject can be mastered.
e

now which explains our system.

ey

e o s e s M e S W L e
1/ BUILD AN 2/ READ, DRAW
OSCILLOSCOPE AND UNDERSTAND

CIRCUIT DIAGRAMS

I X
1T T

PN

as used currently in the
various fields of electronics.

RO o s ok

This new style course will enable anyone to
really understand electronics by a modern,
practical and visual method—no maths, and
a minimum of theory—no previous knowledge
required. it 'will aiso enabie anyone to under-
stand how to test, service and maintain all
types of electronic equipment, radio and TV
receivers, etc.

To: BRITISH NATIONAL RADIO & ELECTRONICS SCHOOL,

your free brochure, without obligation, to:
we do not employ representatives

BLOCK CAPS
PLEASE w43

r———_-—_——_————_-—————_—_—_—_———_—-————-
[ F R E E PDS'TO:IDW P.O. Box 156, JERSEY. . Please send

: BROCHURE  navE

I or write if you prefer not to cut page ADDRESS

-
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These are just four of a complete
log books and maps for the Radio Am

RADIO SOCIETY OF GREAT BRITAIN

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

range of technical publications,
ateur. Send s.a.e. for complete list

ESSENTIAL BOOKS FOR RADIO AMATEURS

H A C SHORT-WAVE
« = . KITS

WORLD-WIDE RECEPTION

Famous for over 35 years for Short-Wave Equip~
ment of quality, “H.A.C.” were the Original
suppliers of Short-Wave Receiver Kits for the
amateur constructor. Over 10,000 satisfied
customers—including Technical Colleges, Hos-
pitals, Public Schools, R.A.F., Army, Hams, etc.

NEW “DX’ RECEIVER
Complete kit—price £3-30 (post & packing 20p.).
Customer writes: **Australia, India and America
at lond volume.”—“Tam 14 years of age and
have logged over 130 satations, plus countless
Amateurs from all over the world."” :
This kit containe all genulne short-wave com-
ponenfm. drilled chassis, valve, accessories and full
instructions, Ready to assemble, and of course,
as all our products—fully guaranteed. Full range
of Other 8.W. kits, including the famous model
"K' and “K plus” (illustrated above). All orders
- despatched by return. Send now for free deserip-
tive catalogue, test report and order form.
I:IXCITING COMPETITION for Sihort-Wave
listeners. Send stamped envelope for details.

"“H.A.C.” SHORT-WAVE PRODUCTS
29 Old Bond Street, London W.1
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EX COMPUTER PRINTED CIRCUIT
PANELS .
2 x 4 in. packed with semisconductors and
top quality resistors, capacitors, diodes etc.
Our price 10 boards 50p (Bp). With a
guaranteed min. of 35 transistors—data
included.
SPECIAL BARGAIN PACK
25 boards for £1 (25p).
ELECTROLYTICS .
{0,000 75v, 33,000u 40v, 4} x 2f in. dia,,
25,000u 25v, 20,0004 30v, 8,000 55v, 45 %3
in. dia. 50p (12p). 15,000u15v, 4% x 2 in.
dia. 20p (10p). 2,000 25v wire ended,
3x | in. dia. I5p (5p) or 12 for £1:50 (15p).
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 (Sp)
MICRO SWITCHES, MIXED

8 for 50p (8p)
PAPST EXTRACTOR/BLOWERFANS
100 cfm 44 x 44 x 2 £3-50 (28p)
QUARTZ HALOGEN BULBES
12v 55w 50p (5p)
Postage and package for each item shown

in brackets.

KEYTRONICS

{Mail Order only)

44 EARLS COURT ROAD
LONDON WS3.

01-478 8499

TRANSFORMERS

DOUGLAS GUARANTEED
12 or 24 volis
Output V. & Ampe.  Ref. No.
19V x2 250mAx2 MTIILCE* .. .. £081
32V x2 §00mAx2 MT213CT*} .. .. 5097
12vx2 1Ax2 MT 7L AT .. .. £148
12V X2 2AX2 MT 18 AT . .. £2:08
12Vx2 SAxX2 MT 70 AT .. .. £2-58
12Vx2 4Axe MT 108 AT .. .. £2:02
12Vx2 5Ax? MT 72 AT .. .. £3-33
30 volts.-All tapped at 0-12-15-20.24-30V
Out- Ref. No. Price P.P. Out- Ref. No. Price
put 1 put
Amps. 2 Anps. E3
500 mA MT 112CI$ 112 16p 3A MT 20 AT 2-64
1A MT79 ATH 185 29p 4A MT 21 AT 310
24 MT 3 AT 223 30p 5A MT 5L AT 4-31
50 volts. All tapped at 0-19-25-33-40-50V.
500 mA MT 102 ATt 1-45 24p 3A MT 105 AT 361
1A MT 103 AT 200 32p 4AMT 108 AT 5-08
24 MT 104 AT 310 32p 6 MT 107 AT 747
80 Volts. Al tapped at 0-24-30-40-48-60V.
500 mA MT 124 ATt 148 30p 2AMT 127 AT 3-16
1A MT 196 AT 224 32p 3AMT 125 AT 452

AUTO-WOUND RANGE
Power Winding tapped at  Ref. No.
output
20 VA 0-115-210-240 MT 113 CT £089 1
75 VA oy . MT 64 AT £1.72 3
150 VA 0-115-200-220-240 MT 4 AT £2-15 &
200 VA 5 1
400 V. Output at 50 HZ, Re!. IT3 AT
C-D Ignition system by RB. M. Marston-
Esq.

Price P,

Price P.
£2-30 2

EQUIPMENT RANGE
Sec. Output (r.n.s.) Ref. No.
3-0-3V.

Price P.
200 mA MT 238 C3*1 £0-89
100 mA A
50 mA MT 239 C3*§ £0-91
30 mA MT 241 (JS‘I
300 x 2 MT 214 CT*¢ £1-21
500 mAx2 MT 207 CT*} £1-46
0. 0x2 500 mA X< MT 205 AT*$ £2-12
0-15-27x2 500 mA x2 -45
0-15-27x2 1AX2 3
10-12-0-1-20 700 mA (d.c.) MT 221 AT*  £111

Price P. & P. 4
9

16p
24p
30p
32p
34p
42p

P.P

32p
40p
42p

41p
41p
50p

41p
4ip

&P,

Ap
0p
2p

MT 65 AT £3:00_32p

&P
9p

&P
8p

AT indicates open universal fixing with tags: CT is
open U-clamp fixing with tags; C8 iz open U-clamp
fixing with P.C. spills; *with interwinding screen; T uo-
tapped 240V Primary: $ Primary tapped at 210-240V.

other Primaries tapped at 200-220-240V.

Qver 200 types in stock through agents or direct. 8end for

list.

DOUGLAS ELECTRONICS INDUSTRIES LTh.
(Dept, MO.12P'W), Thames 8t., LOUTH, Lines. LN11 7AD



MANUFACTURERS OF ELECTRONIC AND
AMPLIFICATION EQUIPMENT
SPECIALISTS IN QUALITY TRANSISTOR

EQUIPMENT

OPEN 6 DAYS A WEEK. 9.30 a.m. - 6.00 p.m:

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

| TUAC

TRANSISTOR UNIVERSAL
AMPLIFICATION COMPANY LTD.
163 MITCHAM ROAD, LONDON SWI7 9PG
01-672 3137 9080 !

£20-00 Co
p. & p. 50p

PSU £3-25

mplete
b p. & p. 25p.

TUAC DISCOTHEQUE MIXER FEATURING AUTO FADE

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 t he music
automatically returns to its original level. Left and right deck volume. Master volume, trebte and bass
controls. Headphone monitor facilities for both decks. Headphone volume control. Automatic/manual
finished in durable satin enamel. 40V. D.C. operation. Tone control

overide switch. Panel mounting,
specification as for VAOS pre-amp.

Amplifier.
- Suitable for use with above mixer.
@ = Slave input, gain control, stave output,
s HijLo sensitivity switch. Rugged
circuit. Rugged leather-cloth covered

£49-50 p, & p. £1:00

case, Shortand opencircuit protection.
Over 200 watts
output. Impedance.

TUAC HIGH POWER AMPLIFICATION~built to high standards, and built to last
i o g 100 Watt RMS Sine Wave Slave

peak output. 80

£41-25p. & p. £1-00
100 watt version £60-50 p. & p. £1-00.

50 Watt RMS Sine Wive General
Purpose Amplifier.
Suitable for Disco. PA, Guitar. 4

inputs, 2 volume controls. Maseer
volume, treble, middle and bass
controls. Rugged circuit, rugged

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

TUAC MICROPHONE MIXERS—battery operated—all steel construction

FEATURES: 4 inputs with g FEATURES: 2 Inputs with 25 Watt RMS Sine Wave
e 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
Hh control on each input. 2 out-

transistor line up.
operation.

£14- 121 p. & p. 35p

puts, stereo or mono use. Max,
output 2V. Low noise silicon
18vV. D.C.

€8-25 p. & p. 40p.

control on each input. Single
output. Mono use max. output
2V. Low noise silicon transistor
line up. [8V.

TUAC COMBO AMP.

volume controls. Master volume
treble, middle & bass.

¥ — Uses heavy duty Celestion
O.C. operation. = speak er.
£60 00 p. & p. £1-50.

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

All output power ratings are R.M.S, continuous sine
wave using specifiad supply.
Each circuit incorporates a robust driver transformer
stage with thermal overload protection and is short and
open circuit proof, Full power response [0HZ-20KHZ
+2dB. Input sensitivity 30mV into 3KQ. Hum and noise
better than —70dB. Qutput impedance 80. Constructed
on glass fibre P.C. board,

O/P matching transformer 4-8-16-60-1000) £8-00.

TPIOOW. T.H.D. ot full power 2%

TP100W 100 watts RMS output into 82 £15- 18 p. & p. 45p.
PS100 Power supply and transformer £9-10 p. & p. SOp.
PS100/100 Supply for two TPI0OW modules

£18:00 p. & p. 65p
‘TPSOW 50 watts RMS outputinto 8-1SQ £§0-36 p. & p. 40p.
PS50 Power supply and transformer £6-86 p. & p. 50p.
PS50/50 Supply for two TPSOW modules £11- 95 p. & p. 65p.
Two TPIOO\xl modules can be wired in a bridge output
circuit to give a single 200W R.M.S. output into 80 using
PS100/100 supply. Use phase splitter PS20| todrive modules,

TUAC PRE-AMPLIFIER
MODULES

VA0S Suitabte crystal/ceramic P.U., Mic,,
£3:72 guitar, radio tuner, vol., treble &

bass controls. Sensitivity 8mV for
30mV O/P Treble + 22 —i5db w« 12KHz.
Bass + 18dB @ 40Hz.

VA0S As VADS, but with extra middie
£4.22 control. Treble +28dB « 18KHz.

Middle +20 —15dB @ 4KHz.
Bass +20 —I0dB @ 40Hz. Sensitivity 4mV.

SVAD As VAO8 but stereo with bal.
£9.47 control.

MVAOI  Suitable for disco, mic., tape
£4.50 input. 2 inputs, with Vol. & tone

control on each input. Sepsitivizy
2mV. +25dB @ 12KHz to +204B ¢ 40Hz.

MEVAO} Magnetic Cartridge equalisation.
£2-60 Connects to input of VA or
VAOB with volume control.
S{PAM  Master volume and presence
£1.40 control, High treble boost of

+15dB @ I5KHz.

EF VUADI] Increases the output of any of the

£2 -50 above to |V, RMS. Low impedance
emitter {ollower output.

Constructed on glass fibre P.C. Board,
individually tested.

NEW RANGE

HPAO} Headphone Amplifier. 8-150

£3-72 200mW outpue. Left right fader.
Volume control,

AMFoOL Auto Fade Unit. Feed deck and

£4-40 Mic, Pre-amps in, output to power

m module, With fade depth and
sensitivity controls. See spec, on disco mixer.

TUAC LIG

HT MODULATORS

Constructed on glass fibre P.C.
board, individually tested,

Three channel light modulator
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
high frequencies. Input sensitivity
only 0-5 watt/ Three individual
contrals allow for adjustment of
the three channels, and a master sensitivity control allows for
input levels up to 100 ‘watts to be safely accommodated. Full
interference suppression. Full wave control.

Isolating input transformer does not affect SILMB 3 Channel
Ampiifier operation. Fully Fused, £17:45 p. & p. 35p.

3 Channel SILMB ilius.

PS204 Phase Splitter unit to drive two
£0.78 TPI0OW modutes in bridge O/P.
WAAOI WAA-WAA Module. This is an
£2-75 exceptional unit, producing a
superb WAA-WAA for guitars.
Pedal soon available,
FUZO0I Fuzz Module. Professional stan- |~
£4.75 dard. Volume, tone & fuzz
sustain  controls. Case soon
available.
40V. 100mA
FXDOoI Frequency Doubler Module.
€317 Doubles the frequency of any
sinusoidal wave, such as that

obtained from the WAA-WAA module.

POSTAGE AND PACKING 20p EA.

Single Channel version. S2LMD
Increased capacity of 1800 watts. Sensitivity S2LMB | Channel
control. Isolating input transformer does not £6-47 p. & p. 25p.
affect amplifier operation,

POWER SUPPLY UNIT

For use with all pre-amp modules and discotheque mixer, Qutput
£3-25 p. & p. 25p.

ALL PRICES ARE EFFECTIVE FROM ist APRIL 1973
AND ARE INCLUSIVE OF V.A.T.

ALL TUAC KITS ARE SUPPLIED COMPLETE WITH
EASY TO FOLLOW WIRING INSTRUCTIONS AND
CIRCUIT DIAGRAM. CALL FOR A DEMONSTRATION
OF ANY OF THE ABOVE UNITS. SPEAKERS AND

CABINETS ALSO SUPPLIED.

¢+ TUAC

LARGE S.A.E. WITH ALL ENQUIRIES
PLEASE.

OUR TECHNICAL STAFF WILL BE PLEASED TO
ADVISE YOU ON ANY PROBLEM. ALL TUAC EQUIP.
MENT CARRIES A 12 MONTH GUARANTEE. TRADE
AND EXPORT ENQUIRIES WELCOME.
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GARRARD

SP25 Mk Il £1 7-45

Special

Purchase.

Limited number available

Garrard SP25 Mk, IiI

Goldring G800

Teak plinth and tinted cover

All leads supplied.

Please add £1 25 P. & P. & Ins

TURNTABLES
Please add 75p P. & P. & Ins,

Connoisseur BDI Chassis £12-75
Garrard SP25 Mk, i £9-90
Garrard AP76 £17-20
Garrard SL6SB £13-95
Garrard 401 £28-75

Garrard Zero 100 (Auto) £36-90
Garrard Zero 100 (Single) £35-90

BSR MP60 £9-40
Goldring GL72 £20-90
Goldring GL72/P £27-45
Goldring GL75 £26-85
Goldring GL75/P £34-95
Goldring 101/P.C. £20-00
Wharfedaie Lmton + cart. £25-90
Thorens TDI25AB Mk, If.  £27-95
Thorens TD150 Mk‘ Ul £91-45
Thorens TDI160 AB & C  £53-95
TUNERS

Please add 85p P. & P. & Ins,
Amstrad Multiplex 3000 £27:25

Armstrong 523 £39-50
Armstrong 524 £31-45
Rogers Rlbruak FET4

(Chassis) £35-75
Rogers R/brook FET4

(Cased) £38-95
Rogers R/buurne FET4

{Chassis) £45-00

Rogers R/bourne FET4
(Cas £4¢
Sinclaur PRO60 (Module) £16.-95

Sinclair 2000/3000 Tuner £29-90
Leak Delta FM (Cased) £51-60
Leak Delta AM/FM (Cased) £63-75
Alpha nghgate FT150 £37.95 .
Metrosound FMS 20 £38.65
Philips RH 690 £33.00
TUNER/AMPLIFIERS
Please add £1 P & P. & Ins.
Alpha Highgate { £49-75

Armstrong 525 (Teak cased) £69-45

Armstrong 526 A

(Teak cased) £77:25
Leak Delta 75 £119.00
Teleton 2100 : £32-50
Goodmans One Ten £98-90
Goodmans Mod 90 £85-50
Rotel 150 £49-50
Rotel 400 £75-50
Rogers Ravensbrook

(Teak cased) £77-00

Rogers R/brock (Chassis) £72-00
Alpha FR 3000. New product £72.00

All grices Correct |
at time of press
E.&O. E.and are |
subject to
olterotions.

Dept(Pw4) 174 Pentonville Road, London, N1. Telephone 01-278 1768

Or: 4 High View Parade, Redbrid
" liford, Essex.
Open Monday to Saturday 9.30

; Global s GOLDEN 0
' @ Guaranter @ 9

Tel: 01-550 1086.

We GUARANTEE THAT WITHIN 7 DAYS OF PURCHASE
IFANY TEM OF GODDS IS FOUND T0 BE GENUINELY
DEFECTIVE WE WILL REPLACE THE SAIG 60008
WITHOUT QUESTION. AFTER 7 DAYS GOODS ARE
COVERED BY MANUFACTURERS 12 MORTHS
GUAHANIEE

NN

AMPLIFIERS

Please add 85p P. & P. & Ins.

Amstrad 8000 Mk, I £14-95
Amstrad 1C2000 £27-50
Amstrad Integra 4000 £22-50
Armstrong 521 (Teak cased) £43:90
Alpha Highgate 212 £24-85
Alpha Highgate FA300 £32.25
Alpha Highgate FA400 £35-65
Leak Delta 30 £44-85
Leak Delta 70 £54-90
Metrosound ST20E £24-20
Metrosound ST60 £45-95
Pioneer SA600 & 610 £57-25
Pioneer SA500A £31-95
Pioneer SA1000 £96:95

Rogers R/brook (Chassis) £37 95
Rogers R/brook (Cased) £41-50
Rogers R/bourne (Chassis) £49-95
Rogers R/bourne (Cased) £52.75
Sinclair PRO60 2 X Z30/PZ5 £14:70
Sinclair PRO60 2 X Z30/PZ6 £16-70
Smclalr PR060 2 X Z50/PZ8/ o2

Tra
Smclalr AFU (Filter Unit) £4-20

Sinclair 605 £17-95
Sinclair 2000 M. I £21-50
Sinclair 3000 Mk. Il £28:00
Wharfedale Linton £39-70
Teleton SAQ 307 £22-95
Rotel RA310 £34-95
Rotel RA610 £52-95
SPEAKERS

Please add £1-50 per pair
P. & P. & Ins. Price per pair
Amstrad 138 £13-90

Wharfedale Denton 2 £28-40
Wharfedale Linton 2 £35-40
Wharfedale Melton 2 £45-90
Wharfedale Dovedale 3 £59-80
Celestion Ditton 120 £38-40
Celestion DRitton 15 £51-00
Celestion Ditton 25 £84-50

Celestion County (new prod.) £34-50
Goodmans Double Maxim £47-40

Goodmans Mezzo 3 £45-95
Goodmans Magister £82.95
Special bulk

purchase

£230

Plus 65p P. & P. & Ins.
Finished in teak veneer with cinted
dust cover. (Fully assembied). For

Garrard  SP25; 20257C; 3000;
AT60; 2000; 2500; 3500; 5100
1025; SL6SB Also ~ for BSR,
McDonald MP80 and others.

For AP76; AP75; SL72B; SL75;

SL95B*, £390 + 65p. P. & P. & Ins.
Also finished in walnut to match
lapanese equipment—at no extra.

CARTRIDGES

Goldring GB8QOE
Goldring G800 Super E
Shurs M3D

Shure M44E

Shure M55E

Ortofon SLIS

Sonotone 9TAHC

ge Lane East, Woodford Avenue,

a.m. to

6 p.m. LATE NIGHT FRIDAY 7 p.m,

MAIL ORDERS: &

Order with confidence Send Postal Order. Cheque.
Monay Order. Bank Dratt. Giro or Cash by Registered

Marl. CALLERS: Please note that cheques can onty be accepted together

with cheque cards (not Barclay Card).

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

1068

forfast,easy
reliable soldering

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

- /", 2\
EASY-TO-USE) (IDEAL FOR HOME
_DISPENSERS || CONSTRUCTORS

Vi . Size 1 cartons in 40/60, 60/40
: Size & and Savbit alloys

it allo :

1%3:3\”‘;’ ?8py in7 gauges 25p
(illustrated).

Size 13A

60/40 alloy Size 12
18 swg, 18p for Service
Size 15 Engineers and

60/40 alloy Electricians.
22 swg, 22p 751t of 18 swyg

J kSavbit alloy, 75p

’E[[{‘;/Q BIB WIRE STRIPPER AND CUTTER )

Deluxe Model 9 Automatic opening spring,
_locking catch, plastic-covered handles. Case
N\ Nardened and precisica ground. Adjusts
to most wire sizes. Cuts and strips
Gl flex, splits plastic twin flex. 75p

Prices shown are recommended retail, excludingVAT
nd 10p p&p direct to:
ordshire HP2 TEP.

From Electrical and Hardware Shops, -|f unobtaimnable
Mutticore Solders Lid., Hemel Hempstead, H

ELEKON SPECIALS

TWIN POWER SUPPLY PANELS. contains 2 x Texas 1B10J10 leicnn Budge
Rectifiers, 100 P.LV, at 1A; I x Mullard OAZ225 Zener Diode, 7-5V, 10W; 1 %
1.7T.T. Zener Diode, 5- 1V, 1W b » Texas 18121 8ilicon Diodes, 150 P.1. a.t 200mA
Electrolytxc Capacitors, 2 X Plesscy 1.000uF, 25V 2 x 50uF, 50V; 2 x Mullard
250uF, 25V; 2 x Mullard 640uF, 25V. Circuit details supplied. Our best ever
bargain £1, poat 10p.
ELECTROLYTIC CAPACITORS pF/V 1250/25, 2000/35, 2200/25. 4700/16, 8000/30,
10,000/13, 10,000{25, 18 + 16/500, 1000 + 1000/40. All at 35p each, post free,
16 + 16/350, 32 + 16[3‘50, 40 3 40/250, 50 + 50/300. 80 + 80/450, 100 + 100/385.
All at 25p each, pos
2000/50, 2500/50, 5000[.’70 10,000/50, 12,500/60. 50p each, post free.

SOKSOL DE-SOLDER BRAID. 9 ft. length 50p. 20 ft. length £1-00, 50 it, length £2-50.

Enquiries invited for any Electrolytic Capacitors, Special Bulk Prices, We
Guarantee all our Capacitors.

ELEKON ENTERPRISES

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

LEARN RADIO &

& ELECTRONICS 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/TV,
ELECTRONICS, € & G, TELECOMMS ETC.
W WY BN W BN R R N O RSW SN B e
Dept. BPW14 Aldermaston Court, Reading RG7 4PF 1

No knowledge needed—
build as you learn with

BRITISH INSTIT OF ENGINEERING TE(HNO oGY
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THIS IS THE FIRST PAGE

OF THE GREAT

‘BI-PAK SECTION

BRAND NEW FULLY GUARANTEED DEVICES

ACHOT 0:20 AD162 033 BCI43 0-10 BDI37 0-45 BFI83  0-40 0OC19 0-35 2G371 0-16 2N2219 0-20 2N3054 0-48 2N4059 0-10
ACII3  0-20 ADIGL & BCl4%  0-12 BDI38  0-50 BFi% 0-12 0C20 0-83 2G371B 0-12 ©2N2220 0-22 2N3056 0-50 2N4060 0-12
ACI15  0-28  ADIGR2 (MP) BCL50 0-18 BDI139  0-55 BFI95 0-12 0C22 0-38 26373 0-17 9N2221 0-20 2N3301 0-14 2N4061 0-12
ACII7TK  0-20 0-55 BCISY 0-20 BDI4 0-60 BKI9% 0-14 OC23 0-42 26374 0-17 9N2222 0-20 2N3391A 0-18 9N4062 0-12
AClL22 0-12 ADTIi0 0-50 D152 0-17 BDIS5 0-80 BFi87 0-14 0OC24 0-56 2G377 0-30 2N2368 0-17 9N3392 0-14 2N4284 0-17
AGIZS 0:17 AKll4 ¢-24 DBC153 0-28 BD175 0-860 BF200 0-45 0OC25 0-38 2G378 0-16 2N2369 0-14 92N3393 0-14 ©2N4285 17
AC126 0-17 ARG 0-24 RBCLH4 0-30 BD178 0-60 BF222 0-85 OC28 0-25 2G381 0186 2N2369A 0-14 ©92N33912 0-14 2N4286 417
AQ127 0-17 AVII6  0-24 BCL5T 0-18 BD177 0-65 BF257 0-45 0C28 0-50 2G382 0-16 2N2411 0-24 2N3395 0-17 2N4287 1?7
ACI28 0-17 AFII7T  0-24 BUIGK 0-12 BD178 (-85 BFu58 (-8¢ OC29 0-50 2G401 0-30 ©2N2412 0-24 2N3402 0-21 2N4288 -17
AC132 0-14 AVIiR 0-85 BCid9 0-12 BDI179¢ 0-70 BF259 0-85 0C35 0-42 2414 0-30 2N2648 0-47 ©2N3403 0-21 2N4289 17
AQI34 0-14 AFI24 0-30 RBCI80 0-45 DBDIR0 0-70 BFu62 0-55 OC36 0-50 26417 0-25 2N2711 @-21 2N3404 0-28 2N4200 017
ACL37 0-14 AFI25 0-25 WCl18I 0-50 RDIRS 0-8656 BF263 0-56 OC4l 0-20 @2N38s8 0-36 ©N2712 0-21 92N3405 0-42 2N4201  0-17
ACL 0-14 AFIu6  0-28 BCIST 0-12 BDI86 0-85 BF270 0-35 0C42 0-24 2N388A 0-55 2N2714 0-21 2Ns4l4  0-15 ©N4292 017
ACHIK 0-17 AFI127  0-28 DCiAg 9-12 BDI187 0-70 DBFo7i 0-8¢ 0C44 0-15 2N404 0-20 2N2004 0-17 2N3415 015 2N4293 0-17
ACl42 0-14 AF139 0-30 BCI6Y 0-12 BD1& 0-70 BFu72 0-80 0C45 0-12 2N404A 0-28 2N2904A ¢-21 2N3416 0-28 2N5172 0-12
ACI42K 0-17 AFI78 0-50 BCI70 0-12 BDI8g 0-75 BF273 0-385 OC70 0-10 2N524 0-42 2N2905 0-21 2N3417 0-28 2N5457 0-82
Ad181 0-18 AFI79 0-50 BCI7L 0-14 BD13%0 0-756 BF274 0-86 OC7L 0-10 2N627 0-49 2N290SA 0-21 ©2N3525 0-75 2N5458 -32
ACl54 0-20 AFIR0 0-50 RBCIT2 9-14 RD1%5 0-85 BFWI0 0-80 OC72 0-14 2N598 0-42 ©oN2008 0-15 2N3646 0-09 2N5459 -40
ACLO6 0:20 AFIBI 0-45 BCLT3 0-14 BD196 0-85 BFX20 0-22 OCT4 0-14 2N599 0-45 ©N2906A 0-18 2N3702 0-10 28301 -50
AC156 0-20 AK186  0-45 NCLT4 0-14 BD197 0-90 BFX#84 0-22 OC75 0-15 2Nd9s 0-12 2N2907 0-20 ©2N3703 0-10 283024 -42
AC187 0-24 AF239%  0-37 RIS 0-22 BD198 0:90 BFX85 0-830 OC76 0-15 2N697 0-18 2N2007A 0-22 2N3704 0-11 28302 -42
ACL185 0:20 ALJO2 065 NCL77 0-19 BD199 085 BFX86 0-22 0C77 0-25 2NA98 0-24 2N292s 0-14 2N3705 0-10 28303 58
ACL66 9:20 ALLO3 0-85 BLI78 0-1¢ BD200 0-96 BFX87 0-24 0OCS1 0-15 2N699 0-85 2N2924 0-14 2N3708 0-09 28304 -70
ACL67 0:20 ARY26 0-25 DBCHTH 0-19 BD205 0-8¢ BFX88 0-22 OC8ID 0-15 2N706 0-08 2N2625 0-14 2N3707 0-11 28306 -84
ACl68 0-24 AHY27  0-30 BC(IRD 0:24 Lb2es 0-80  BFY00 0-20 OC82 0-15 2N708A 0-08 2N2926 (G) 2N3708 0-07 29306 -84
AC169 0-14 AsSY28 0-25 BCl8L 0-24 BD207 0-985 BFYs} 0-20 OC82D 0-15 2N708 0-12 e 2N3709 0-09 28307 0-84
ACL76 0-20 ASY2¢ 0-25 Beise 0.1 BD208 0-95 BEYs2 0-20 - OC83 0-20 2N711 0:80 2N2928 (Y) ©2N3710 0-08 28321 0-58
AC177 06-24 ASY50 0-25 BCi82nL 0-10 BDY20 1.00 BFYS3 0-17 0C84 0-20 2N717 0¢-36 Q- 2N3711  0-09 28322 0-42
AC178 0-28 ASY5SL 0-25 B(i1s3  0-10 BFI116 0-24 BPX25 0-85 OC139 0:20 2N718 0-24 2N2926 (0) 2N3818 0-28 283224 0:42
AC179 0-28 ASY52 0-25 BC183L ¢-10 BF117 0-45 BSXI19 015 OC140 0-20 2N718A 0-50 0 2N3820 0-50 28323 0-58
AC180 0:17 AS8Y34 0-26 BCIR4 0-12 BF118 0-70 BSX20 0:15 OC169 0-25 2N728 0-28 ©N2926 (R) 2N3821 0-35 28324 070
ACIR0K 0-20 ASY55 0-25 BCIs4L 012 BFI19  0-70 BS8Y25 °0-18 OC170  0-25 2N727 0-28 0- 2N3823 0-28 28325 0-70
AC181 6:17 ASYS68 - 0-25 B(CI86 0-28 BFIl 0-45 BSY24 0-15 OCl71 0-25 2N743 0-20 2N2926 (B) 2N3903 0-28 28326 070
ACIB1IK 0-20 ASY37 0-25 1ICI8T7 0-28 BF123 050 BSY27 0-1§ OC200 0-25 2N744 0-20 0:10 ©2N3004 0-30 28327 0:70
AC187 0-22 ASYS8 025 TC207 0-11 BF125 0-45 BSY28 0-15 O0C201 0-28 2NO14 0-14 2N3010 0.70 2N3905 0-28 28701 0-42
ACIBTK 0-20 ABZZ1 ¢-40 13208 0-11 BF127 0-50 B3Y29 0-1§ 0C202 0-28 2NO18 0-30 2N3011 0-14 =2N3908 0-27 40361 a-40
ACI88  0-22 BCI10T 0-08 BC200 0-12 BFIS2 (-5 BSY3s 018 0C208 025 2N929  0-21 2N3058 0-17 3N4058 0-12 40362 0-45
ACIS88K 0-20 BCI08 0.09 BC2l2I, 0-11 BF153  0-46 B3Y3d 018 0C204 0-25 2N930 0-21

SEEOSE BOn GH RadC SN mst ok hua 0B Som Sm M 0B

ACY1R 0-20 BCu3 0-10 BC2I4L 0-14 & . C30! -40 2 3

ACYs 0.5 BCIta 015 BOws 0.5 BFIS6 0-48 BSYss 0-1g P3dgA 0-20 2N1302 014 DIODES AND RECTIFIERS

ACY20 0.20 BC115 015 BC226 0-36 BF187 0-b5 BSY95a 012 P30y 9-42 2N1303 0-14 AAlle 0.08 BYI33 0-21 OAl¢  0-35
ACY21 0-20 RC18 015 DBCY30 0-24 BF158 0-56 Bulos 2.00 OCP7L 0-48 ©2N1304 0-17 AA120 0-08 BY164 050 0A47 07
AQY22 0-16 BROCLI7 0-15 BCY3l 0.26 BF159 080 CILIE 0-50 ORP12 048 2N1305 0-17 AAlI29 0-08 BYX38/30 0A70 07
ACY27 0-18 BClI8 0-10 BCY32 0-30 BF180  0:40 C400 5-30 ORP60 0-40 2N1306 0-21 AAY30 0-09 0-42 O0A79 +0?
ACY28 0-19 BCng 0-30 BCYS3 0-22 BF162 040 (€407 0-25 ORP6r 0-40 ©2N1307 0-281 AAZI3 0-10 BYZ10 0-85 OA8l -07
ACY20 0-35 BC120 0-80 BCY34 0.25 BFl163 0-40 C424 0-20 B8TI140 0-12 2N1308 0-23 BAl00 0-10 BYZI1 O 80 0ABS 0-09
ACY30 0-28 BCI2s 012 BCY70 0-14 BF164 G-40 C425 0-50 BTi4] 0-17 2N1309 0.-28 BAllS 0-21 BYZ12 0-30 OAS0 0-08
ACY31 0-28 BCi2s 0-18 BCY71 '0-18 BF165 0-40 C4u8 0-35 TIN43 0-80 2N1613 0-20 BA126 0-22 BYZI3 0-25 OA91 <08
ACY84 0-21 DBCIs2 0-12 BCY72 0-14 BF167 0-22 C428 0:20 UT46 0-27 ©2NI1711 0-20 BAldS 0-14 BYZ16 0-40 O0A9% -07
ACY35 9:21 BCI34 0-18 BCzZ10 0-20 BF173  0-22 Can) 0-3¢ 2G301 0-09 2NISSO 0-82 TBAIGE 012 BYZI7 0-35 0A200 -08
AQY38 0-98 DBClss  0-12 BC211  0-26 BF176 035 Cday 0-30 2G302 0-13 2N1890 0-46 BAlS5 0-14 BYZ18 0-35 OA202 -07
ACY40 0-17 BCise 0-15 BCZIz 0-25 BF177  0-85 C444 0-35 2G303 0-19 ©2N1893 .0-87 BAlsSS8 0-13 BYZI9 0-28 BD10 -0b
ACY4l 0-18 BC137 0-15 BDI21 0-80 BF178  0-30 C450 0-22 2G304 0-24 2N2147 0-72 BY100 0-1§ CG62 SD19 -08
ACY44 0:85 BO13Y 0-40 BDI123 0-85 BF179 0-30 MATI00 0-18 2G306 0-40 2N2146 0-§7 BY101 0-12 (Eg) 0A9! IN34 07
ADi30 0-88 BCi40 0-30 BDI24 0-60 BF180 0-30 MATIOl 0-20 2G308 0-385 ©2N2180 0-80 BY105 0-17 0-05 IN34A 07
ADli0 0.4 BOI41 0.30 BDI3L o0-50 BFISL 030 MATI20 0-19 2G309 0-85 2N2192 0-85 BYIl4 0-12 CUu6sl INO14 -08
ADI42 0-48 BCi42 0-30 BD132 0-60 BFIsZ 0.40 MATI2L 0-20 2G339 0-20 2N2193 088 BY126 0-14 (Eg) OA70- 1N918 08
AD143 0-38 BCl43 0.-30 BD13 0-65 BF183 0-40 MPF102 0-42 2G339A 0:16 2N2184 0-35 BY127 015 OAT79 0-08 IN4I14B 0-08
D146 0.50 BCi45 0.5 BDi35 0-40 BFIs4 0-25 MPFrio4 0-87 2G344 (0-18 2N2217 0-22 BYI28 015 0A5 0-35 1021 0-10
AD161  0-33 BC147 0-10 BDi36 0-40 BFI185 030 MPF105 0-37 2G345 0-16 2N2218 ©6-20 BY130 0-18 OA3SL 0-21 IN851 0-08

NEW COMPONENT PAK BARGAINS

JUMBO COMPONENT PAKS
MIXEDELECTKONICCOMPONENTS
Ezceptionally good value

THE NEW S.G.S. EA 1000 AUDIO
AMP MODULE *Guarantee

Pack . . R it pots, i

No. Qty. Description Price and coils plu‘s many other useful items.

C'1 250 Resistors mixed values approx. count by weight 0-50 Approximately 3Ibs in welght. Price incl. atts

¢ 2 200 Capacitors nixed values approx. count by weight 050 P. & P. £1-50 only.

'3 50 Precision Resistors 1%, -01% mixed values 0-50 R_M_s_

¢4 75 ith W Reslstors mixed preferred values 0-50

cH 5 Piecen asrorted Ferrite Rody - 0-50 BRAND NEW ONLY

() 2 Tuning Gangs, MW/LW VHF 0-50

o7 1 Pack Wire 50 metres assorted colours 0-50 POST OFFICE £2- 63 eac

¢8 10 Reed Switches o3 5 2 " s 0-50 TYPE TELE-

by 3, lurolSmitchied . . o £ o 0280 PHONE DIJALS gg;“?‘—’%”:;%?i(&’—;?}?—;& Prive each. Larger
€10 15 Aesorted Pots & Pre-Seta 73 A 0] - 0-50 quantlties quoted on request. Full hook-up diagrann
cul 6 Jack Sockets 3 X 3-5m 2 x Standard Switeh Types .. 050 ONLY 75 h and complete technical data supplied free with each
C12 40 Paper Condensers preferrel types mixed values .. 050 P eac modual or available separately at 10p each,

13 20 Electrolytics Trans. types & - 44 .. 0-50

o4 1 Pack assorted Hardware-— Nuts/Bolts, Grommets ete.., 0-50

Cis 4 Mains Toggle Switchey, 2 Amp DfP . .. 0-50 A

C16 20 Assorted Tag Strips & Panels .. o . 0:50 S v s I E M 1 z S I E R E 0
¢17 10  Assorted Control Knobs .. . o 0-50

(§1:) 4 Rotary Wave Change Swllches 0-50

Clo 3 Relays 8—24V Operating .. - .. 050 § Each Kit contains two Amplifier Mod-

(%
&«
-

[(§11] 4 Sheets Copper Latuinate approx. 10” x 77

Please add 10p post and packing o1t all couiponent packs, plus a further 10p
on pack Nos, OL, €2, C19, C20.

PLUS-MUCH MORE-
SEND NOW FOR THE
BI-PAK “Component Catalogue”

§p to cover postage etc,

Please note that as from April Ist 109, must be
added to all the above prices.

ules, 3 watts RMS, two loudspeakers,
15 ohms, the pre-amplifier, trans-
former, power supply module,
front panel and other acces-
sories,- as well as an illus-
trated stage-by-stage instruc-
tion booklet designed for the

ONLY |

beginner.
Further details available on £1 6 3 95 EREEP
request. - )



The largest selection

NEW LOW PRICE TESTED S.C.R.’s

KING OF THE PAKS  Unequalled Value and Quality

QUALITY TESTED SEMICONDUCTORS

devices no open or short

120 VOB MIXIE DRIVER
TRANSISTOR. Sim.

circuits. ALSO AVAIL-
ABLE in PNP 8im. to
2N2806, BCY70. When

Code No's. mennoned above are gwen as a gmde to the type of device in

the pak. The devices th

PIVIA 3A B4 54 TA 104 164 504 Pak No. nga
TO# TO68TO66TO64TO48TO48TO4STO48 ]
50 0-23 0-25 0-35 0-36 0-47 0-50 0-53 1-16 SUPER PAK NEW BI-PAK UNTESTED Q1 20 Red spot transistors PNP ........
100 0-25 0-33 0-47 0-47 0-50 0-58 0-63 1-40 SEMICONDUCTORS Q2 16 White spot R.F. transistors PNP 0 50
2000-36 0-37 0-49 0-49 0 57 0-61 0-75 1-60 gi é ﬁCtl%t‘{fe "antq‘mociiiié/érléibg gg
400 0-43 0-47 0-56 0-56 0-67 0-75 0-93 1-75 atched transistors
600 0-53 0-57 0-68 0-68 0-77 0- !',7 1k, T Money back refund it not satisfled Q5 4 OC 75 transistors ... 50
800 0-65 0-70 080 0-80 0-90 1-20 1-50 4-00 { 5.0 o Description Price gg Z 28 ’17;8"{:;;:;1588 PNE ieh gin . g-gg
2 - .
" ; Q8 4 AC 126 transistors PNP .. . 0-50
SIL. RECTS. TESTED U 1 120 Glass Sub-Min. General Purpose & Diodes 0-80 | 99 7 OC 81 type transistors .
PIV 300mA 750mA 1A U2 60 Mired Ger ‘Transistors AF/RF . 0:50 § Q10 7 OC 71 type transistors .

50004 0.05 005 U 375 Germanium Gold Bonded Sub-Min. like OAF, OA% . . _0-60 | @11 2 AC 1z7/ias Complementary paxrs .
1000-04 0-06 0-05 U 440 Germanium Tranaistors like OC81, ACIZ8 ... ... ..... 550010 3 aF B/AEN R e 9
ﬁgg g:gg 0) 0{: g 86 U 5 60 200mA Sub-Min. Silicon Diodes .......... 0-50 | 913 3 AF 117 type transistors

; Ol 7 U 6 30 Sil. Planar Trans. NPN like BS Y954, 2N706 . 7050 | Q14 3 OC171 HLF. type transistors .
6000-07 0-i16  0-10 Q15 7 2N2926 8il. Epox transnstors
800 0-10 0-17 ©0-11 U 7 16 8il. Rectifiers TOP-HAT 750mA VLTG. B.ANGF T up to 10000 -50 ¥ nrixed colours . p y ___________
1000011 0:35  0-13 {7 § 50 Sil. Planat Diodes DO-7 Glass 250mA like 0A200/202 .. 0-80 | g1 2 GETSS0 low noise Germaniom
T 0-33 “' U 9 20 Mixed Voltages, 1 Watt Zener Diorles 0-50 Gt s t!l"‘:nrn;sllstors
Ul0 20 BAYG0 charge storage Diodes DO-7 Glags . ... . . 0-50 L
- w:rmcs L DEANGE  OF | G7i 55 PN Sil. Planar Trans. TO-b lke 2N1154, oNg00i ... 0504 1° * M‘DT“"M”m”"‘ M
O‘TZ)AI TZAGG Tgﬁs VOLTAGE  RANGE ] Uiz 12 Silicon Rectifiers Epoxy 500mA up to 800 PIV ... .. ... 050 Qe 3 \um' 82 % MAT 1014 T % MAT
B - ¥ = R TP~ E i vy 0:80'% . . 121 s BRI oy,
8n g dp )535F deomy (D07 U3 30 PNP-NPNSH Transistors 00200 &2510 — 1020 4 06 14 Gurmantuns tramsistors A7, 0-80
3 Case) 13p ea. 13W (Top-§ 14 150 Mixed 8ilicon and Germanium Diodes 0-50 Q21 4 AC 127 NPN Germanium transistors 0-50
Hat) 18p ea. 10W (S0-10 : : - A
100 30 50 ki Stud) 95p ea. All fully U1ls 25 NPN B8il. Planar Trans, TO-5 like BFY51, 2N697 ...... 0-50 | 322 20 NKT transistora A.F. R.F. coded .. 0-50
200 50 60 90 | tosted 5% tol. and| U6 10 3 Amp Silicon Rectifiers Stud Type up to 1600PIV . ... 0-50 Qgs lg 8/: ‘s’gZISﬂdwon diodes sub-min...... 0-20
400 70 75  1-10 | marked. State voltage | U17 80 Germanium PNP AF Transistors TO-5 like ACY 17-22 _ 0-50 3254 15 IN914 ‘s;ﬁc; diodes 76 PIV TEmA 0- 53
_———m ACS required. Ui8 & 6 Amp Siticon Rectiflers BYZ13 Trpe up to 600 PIV .. 0-50 | Q26 & 0A95 Cermanium dicdes sub-min ol
5 U19 25 Silicon NPN Transistors Iike BCI0S ............ . 0350 INRI e D MR G T
FOR USB  WITH
TRIA 10 amp POTTED | 55575 1.5 Amp Siticon Hectifiers Top Fat up to 1000 PIV . 080 | 928 3 20 Py Slcon e ety s 9.2
BEI00 (D32) 37p each| BRIDGE REC"';'ER T21 30 AF. Germanlum Alloy Transistors 2G300 Beries & OCT1_ 0-60 | Q29 4 Silicon  transistors 2 X 2N696,
— on heat sink. U23 30 MADT’s like MHz Berles PNP Transistors ............ 0-50 1 % 2N697,1 x 2N69B ........... 0-60
5 50:: '},EkE \ couc] 10OPIY.90p each | U1 30 Germanium 1 Amp Rectiflers GIM Series up to 500 F1V_0-g0 | 930 7 Bjcon switeh {ransistors 2N705 Jote
o bice fren with U%5_ 95 300 MHz NP Billcon Transistors IN708, BEY27 ... 080 f qs1 6 ilicon
orders valued £4 or over. | NEW LINE 1126 80 Fast Switching Siticon Diodes Jike IN914 Micro-Min. 0-50 NPN . I e i e 0-50
e o oy | sty Envdpsulatod T37__12 NPN Germanium AF Transistors TO-1 like ACI2T 050{Qs2 3 F EP;”,'I‘;“ e N o ED
GERB TRASSEIORS -2 Amp. BRIDGE RECTS. § 739 {0 1 Amp SCR’s TO-5 can, up to 600 PIV CRS1/25-600 100 | gss 5 Bilicon NM tramsitors 2N1714. " 0
RM. TRANS. (50 v BMS 3% each] G35 15 Plasic Silicon Planar Trans, NPN 2N2026 ... ... 0-50 | 434 7 Silicon NPN transistors SN2369,
Goded nud Guaranteed {300 T yyg 3y oo | U120 Sificon Planar Plastic NPN Trans Low Noige AmpINGT07 050 o S00MMz (sode POBT) . o000
Pak No. EQVT | Bize 15 mm x 6 mm. | U832 25 Zener Diodes 400mW DO-7 case 418 volts mixed . .... @-50 L X ONZOOBE o 0-50
T1 8 263713 OC71 U33 15 Piastic Crse 1 Amp Silicon Rectifiers IN4000 Series 0¢-50 Qsﬁ 7 2N3646 TO-18 plastic 300 MHz NPN 0-50
T2 8 DI374  OC7s UNITUNCTION U34 30 Bilicon PNP Alloy Trans. TO-5 BCY26 28302/4 ...... 0-50 § Q37 3 2N3053 NPN Silicon transistors .. 0-50
TS B DI2e. QSID | UT4S. Hart. 232646 | U35 95 Silicon Planar Transistors PNP T0-16 2N2008 . D:50, 41038 7 NFI teansistors 4 x 3N3703, 5 x. o
T5 8 2G382T 0OCS2 2‘7‘}, .each, " 05-99 25p | U36 25 Silicon Planar NPN Transistors T0-§ BFY60/51/52 [
T6 8 2G344B OC44 | 100UP 20p. U37 30 Silicon Alloy Transistors 80-2 PNP 0C200, 28322 . ... . 0-50 | v1 ECTRONIC SLIDE-RULE
Ti 8 2Cuom 0CH U380 Fast Switching Silicon Trans. NPN 400 MHz 8NSOIL .. 0-80 [ qyo"yie glide Rule, designed to simplity Flec-
To 8 acaiaa onime| CADMIUM CELLS | U355 36 RF. Germ. PNP Transistors 2N1303/6 TO-6 780 | tronic calculations features the following scales:—
TI0 8 26417 A¥WIL7 ORP12 43p TU40 10 Dual Transistors 6 lead TO-5 2N2060 ......... Conversion ofLFrequeéw{ am)r “;V(e:}eng}"l;-
All 50p each pak ORP60, O RPB1 40p each | 51735 RF Germanium Transistors TO-5, 0C45, NKT72 . - et Bnd E;ltclﬁguct:n:e‘.’ A‘::: of Clﬁ'zieu:
GENERAL PURPOSE | U42 10 VHF Germanium PNP Transistors TO-1 NKT667, A1'1]7 0-60 | volume of Cylinders. Resistance of Conductors,
N2060 NEN SIL. DUAL | NPN SILICON SWITCH- | U435 25 Sil. Trans. Plastic TO-18 A&, BCIIS/TIE .. 0-50 \A}’elgh;u ot Conducfors, Decibel  Caiculations,
] - - . ngle nc 10ns. ural ORS and L) mnnotions.
TEXAS. Our price 250 | B mo onsas/s. ooy, | U420 Bil, Trans. Plastic T0.5 BOLIG/NPN 0-50 | Aozl NAtInal Locsland b Fimotions:
each. 297/98/95A. All usable{ U45 7 3A SCR. TO66 up to 800PIV  .............oeenens 1700 | and Square Roots, Conversion of kW and Hp.

A must for every electronic engineer and enthusi-
ast. Size: 2 cm x 4cm. Complete with case and
instructions. Price each: 83-35

}ngmv & g«m, 2Nl§_93 3 2
FULLY TESTED AND ] ordering please state -
CODED ND 120. 1-24 | preference NPN or PNP. g{g‘}%%’f T‘{,’_‘S,T°Lm§“‘3};'d INTEGRATED CIROUITIRAKS
17p each. TO.5 N.P.N. . £p NPN Sim. to BP x 25 and P21. Manufacturers “Fall Quts’’ which include Functional and Part-Functional Units.
25 up 15p each. 20 For 0-50 BRAND NEW. Full data These are classed as ‘out-of-spec’ from the maker's very rigid specifications, but
1gg ‘;“or }gg available, Fully guaranteed. are ideal for learning about I1.C's and experimental work.
8il. trans. suitable f von N Qty.  1-2425-99 100 up 5 .
25 éfé‘:m ;{ém 1‘} O-i)g lggg gg: 1;:38 Price cach 45p 40p 85p Pak No. Contents Price Pak Mo, Contents Price Pak No. Contents Price
Eqvt. ZTX300 5p each. UIC00=12x7400 0-50 | UIC46=5x7446 0-50 UICBB=5x7486 0-50
Any Qty. UICO1=12X7401 0-50 | UIC47=5x7447 0-80 | TICH0=5x7430 0-50
sy, 511 G.P. DIODES £p E.E.T.S . g%cggﬂw;wg 8-5(01 cgs 5x7¢2§0 o~g‘()) ><713217 g-gg
300mW 30..0- C03 =12 x 740: - 12x . X7 o
POWER 40[,’;“,0”“') S50 gg 2N3819 86p 2NG468  BOp § UIC04=12x7404 0:50 | 'UICSL=-12x7451 0-50 | UTC93=5x7493 050
Sub-Min. 500 500 238820 50p 2N5458  40p | UTC05=12x7406 0-50 | UIC53=12x7453 0-50 | UICO4=5x7494 0-5¢
TRANS Full Tested 1,000,.900] 2N3821 gg‘? BEWL0, :3: UIC06 = 8 x 7406 0-58 - TICH—Ex 7486 o-sg
i VICOT=8x7407 ' 0-5i =5x
BONANZA ! |jLdcal for Ocgan Builders. VIC10-12% 7410 0-50 UI0100m=5 x 74100 0-50
e, T . UICI3=8x7413 0-53 g}gml 5x7~u:l 8 gg
] UIC20=12x 7420 0-§ 141=5 % 74141 0-
Coded GPL0D. BRAND NEW T0-3 CASE. POSS. NEW EDITION 1971 DICI0=12x 7430 050 UICI51=5 x 74151 0-50
REPLACE. :—0C25-28-20-30-35-36. NKT 401—403- UICH0 =12 % 7440 G- 50 UIC154 =5 x 74154 0-50
404—405-406-430-451-452-453. TI3027-3028, 2N260A, | TRANSISTOR  EQUIVALENTS} UIC41=5x7441  0-50 UIO103=5 % 74193 0-50
2N456A-457A-4584, 2N511 A & B. 26:220-222, ETC. § BOOK. A complete cross reference | U104e=px7442 0-50 UIC199 =5 x 74199 0-50
VCBO 80V VCEO 50V IC 10A PT. 30 WATTS Hfe Jj and equivalents book for Eutopean, § UIC43=5x7443 0-50
30-170. American_and Japanese Transis-} y1fc4d—5x 7444  0-50 82 = . UICXI=95 Assorted
PRICE 1-94 25-99 100 up gtors. Hxclusive to BI-PAK 909 | UTC45=5x7445 0-50 | UIC83=~5x7483 050 74's 1-50
Ss0 ceot] xR 36p_cach ff each. Packs cannot be split, but 25 assorted pieces (our mix) is available a3 PAK UIC X1
SILICON "High Volisge 50V NEN . Db E 2 :
-3 case, G.P. Switching & Amplifier
Applications. Brand new Coded R 2400 2N3055 ALARGE RANGE OF TECHNICAL | BI-PAKS NEW COMPONENT SHOP NOW OPEN WITH A WIDE RANGE OF
\;%]}330 250/VCEQ lli({)gg 6A4/30 Watts. IERAT AND DATA BOOKS ARE Now | ELECTRONIC COMPONENTS AND ACCESSORIES AT COMPETITIVE PRICES—
1 type 20T 3
e o T i avamABLE EX. sToCE. I8 BALDOCK STREET (Al0), WARE, HERTS.
194 2.9 10010 | sopsacm | SEND FOR FREE LIST. TEL. (STD 0920) 61593.
OPEN MON.-SAT. 9.I5 a.m. to 6 p.m., FRIDAY UNTIL 8 p.m.
ADI61/162 BIP 18 NPN 103 Fhastie, BYE 20 PNP. Brand
'0-3 Plastic rand new.
M/P COMP GERIM TRANS. VCBO 100/VOEQ 50/1C 10A. HFE type 100/t SmHZ. Please note that as from April Ist | 0% must be added
OUR LOWEST PRICK OF OUR PRICE PER PAIR: I
B5p PER PAIR 1-24 prs. 80p 25-99 prs. 55p 100 prs. 50p to all prices.
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-the lowest prices!

74 Series T.T.L. 1.C’s

BI-PAK STILL LOWEST IN PRICE. FULL SPECIFICATION ‘
GUARANTEED. ALL FAMOUS MANUFACTURERS
1 25 . 100+ 1 2 100+ 1
SN7400 0-15 0-14 0-12SN7450 0-15 0-14 0-12|SN7412322.80 £2.70 £2-60
SN7401 0-15 0-14 0'12]SN7451 0-15 0-14 0-12/8N74141 0-67 0-64 0-58
S el i Rl ni fi e g aw
8N7403 0-15 0-14 0-12 54 0- . E 150£3- . . . 1
SN7404 0-15 0-14 0-12]SN7480 0-15 - 0-14 0-12/SN7415181-00 0-95 0-90 017, DISTORTION!
4N7405 0-15 0-14 0.12/SN7470 0-20 0-26 0-24/8N74153£1-20 £1-10 o0-95] HI-FI AUDIO AMPLIFIER
SN7406 0-35 0-31 0-238N7472 0-20 0-26 0-24/SN74154£1-80 £1-70 £1-60
SN7407 0-35 0-31 0-288N7473 0-37 0-36 0-32/BN7415581-40 £1-30 £1-20 |
SN7408 018 0-17 0-18|SN7474 0-37 0-35 0-32(SN74156£1.40 £1-30 £1-20 :
SN7409 018 0-17 0-16]8N7475 0-45  0-43 0-42(SN74157£1-90 £1-80 £1-70
SN7410 0-15 0-14 0-128N7478 0-40 0-39 0-38/SN7416021-80 £1-70 £1-60
SNl 025 024 0-238N74%0 ggz Lu 2'533574%612{33 £1-70 :;-go
8N7412 0-35 0-31 0-28/BN7451 £1- ‘15 £1-10|SN7416284- - -50
SN7413 0.29 0.26 0.54/SN74sz 0-87 0-88 0-85SN7418384-00 £3-75 £3.50| * Frequency Response 15Hz to QNLY e
SN7416 0-43 0-40 0-38/8N7483 £1-10 £1-05 0-95/8N74164£2-20 £2-15 £2-10 100,000—1dB
SN7417 0-43 0-40 0-33/8N7484 £1-00 0-05 0-90/SN74165£2-25 £2-20 £2-15 el .
SN7420 0-15 0-14 0-12]SN7435 £3-60 £3-50 £3-40)8N74166£3.50 £3-25 £3-00 " p each
SN7422 050 0-48 0-45SN7486 032 0-31 0-303N7a7482-30 £220 £2-10| 4 yo.g 34 8or160h
SNTas 080 aE 04PSNTioo “0-87 004 “0.08SN7ilros 80 540 5580 CACalg SR Supply voltage 10-3
SN7425- 0-50 0-48 0-45/sN7400 0- -84 0-58/SN 6£2-50 - £2-40 £2- u voltage -
SN7427 0-45 0-42 0-40/SN7401 £1-00 0-95 0-90|SN74177£2-50 £2-40 £2-30 " . o % Supply voltage 10-35
SN7428 0.70 0-65 0.80|SN7402 0-67 0-64 0-58/SN74180£2-00 £1-60 £1-40 | “k Distortion—better than 1% at Volts.
SN7430 0-15 0-14 0-12/SN7493 0-67 0-64 0-58/SN74181£5-50 £5-00 £4-75 1KHz 5,
SN7432 0-45 0-42 0-40/SN7194 0-77 0-74 0-68[SN74182£2-00 £1-80 £1-60 2 )
SN7433 -0-80 0-75 o-7o§N7495 gg; g-;: 332&;}12322-32 ﬁ-gg ﬁ-gg % Overall size 63mm x
SN7437 0-64 0-62 0-80[SN7498 . : 90 £1- . . . . )
GNT438 0.84 0.65 0.60/SN74100€1-85 £1-60 £1.559N7419151.90 £1.85 21.s0| Kk Signal to noise ratio 80dB. 105mm x 13mm.
SN7410 0-15 0-14 0-12/8N74104 0-97 0-94 0-88|8N74192£1.95 £1-90 £1-85 ) ) N ) .
SN7441 0-87 0-64 0-58/SN74105 0-97 0-94 0-88|8N74193£2-00 £1-80 £1-75 Tailor made to the most stringent specifications using top quality components
SN7442 0-67 0-64 0-588N74107 0-40 0-38 0-B36|SN74194£2-70 £2-60 £2-50 :,}llxd lnc(()irp'ura.tlﬂg the l?‘;‘ft sohdl_gtatée_ c|rcmc(;-y and ALSO was conceived to fiil
SN7443 £1-30 £1-25 £1-20(SN74110 0-55 0-53 0-503N74195£2-00 £1-90 £1- L e
SN7444 £1-30 £1-25 £1.20)SN74111£1-85 £1-15 51-105N741q“1.gg £1-70 51.23 FULLY BUILT — TESTED — GUARANTEED.
SN7445 £1-80 £1-77 £1-75(SN7411B£1-00 0-85 ~0-80| 0 %100y i
SN7446 0-97 0-94 0-88|SN74119£1-35 21.25 g1.1g[SN74197£1-80 £1-70 £1-60
SN7447 £1-60 0-97 0-95/SN74121 0-40 0-37 0-34SN74198£5-50 £5-00 £4-50
SN7448 £1-00 0-97 0-95\SN74122£1-40 £1-30 £1-10'SN74199£5-50 £5-00 £4-50

MODULE SPM80

AP80 is especially designed to power 2 of the AL5G
Amplifiers, up to 15 watt (r.m.s.) per channel simul-

ROCK BOTTYTOM PRICES
LOGIC DTL 930 Series 1.C’s taneously. This medule embodies the latest components
¥ and circuit techniques incorporating complete short
LINEAR 1.C’s—FULL _SPEC‘ %y“ 1 25 25-99 100 cireuit protection. With the addition of the Mains Trans-
Price 3%930 19 11p 1‘3p former MT80, the unit will provide outputs of up to 1-5
Type No. 1-24 25-99 100 up Breae 1 1o 1 anips ab 35 volts. Size: 83mm x 105mm x 30mm,
BP 201C—8L201C 63p 53p 45p BPI33 mp 12’ up These units enable you to build Audio 8ystems of the highest
BP701C—8L701C 63p 50p 45p BP935 mp 12}) up quality at a hitherto unobtainable price. Also ideal for many
BP 7020—SL702C €3p  50p  45p S Eioe Y LN 114 other applications including— Bisco Systems, Public Address.
BP 702—72702  53p  45p  40p y P D P Intercom Units, etc. Handbook available, 10p PRIC
BP709—72703  36p  34p 80 Do &0 1% 1l PRI 2-95
- ? i P BPY45 25p 24p 22
BEG09REIATOOC 30” Sp  80p RPO46 12p lip 1lop TRANSFORMER BMT80 £1:95 p. & p. 25p
BP 710—72710 42 40p BP94S 25p 24p 22p B . 3
Bp 701 ha7at. ?2" o sop | EEVL s 8 St '
— D D D
b S 8 | o STEREO PRE-AMPLIFIER TYPE PA100
T 4
TAA 203— 90p 76p ?0p %gggg; 48}: gg; gg: Built te a specification and NOT a price, and yet aiill the greatest value on the market.
TAA 350 170p 158p 150p BP9099 40p 38p 35p the PA100 stereo pre-amplifier has been conceived from the latest circuit tecnniques.
B8.G.8. EA1000 2-63 Device A ixed t lify f Designed for use with the AL50 power amplifier system, this quality made unit incorporates
evx«i_: may EL:‘ ZECHCO q‘.‘:“ y for 10 less than eight silicon planar transistors, two of these are specially selected low noise
T Yt jces D';%e{;sgugm'd y prllces NPN devices for use in the input stages.
on application, (D/ eries only). Three switched stereo inputs, and rumble and scratch filters are Ieatures of the PA100.

which also has a STEREO/MONO switch, volume, balance and continucusly variable
_bass and treble controls,
SPECIFICATION

Frequency Response
Harmonic Distortion

20Hz — 20KHz & 1dB
better than 0-1%

- NUMERICAL INDICATOR TUBES

Inputs : 1. Tape Head *1-25 mV into 50K Q
1 - 2. Radio, Tuner -35 mV into 50K Q
MODEL CD66 GR116 3015F . 3. Magnetic P.U. - 1-5 mV into 50K Q -
Minitron All input voltages are for an output of 260mV. Tape and P.U. inputs
equalised to RIAA curve within & 1dB. from 20Hz to 20KHz.
Anode voltage (Vde) 170min 175min b Basa Control <+ 15dB at 208z
- - Treble Control 15dB at 20KHz
Cathode Current (mA) 23 14 8 e Mo icatora Filters : Rumble (High Pass) fors
o st Scratch (Low Pass) 8KHz
Numerical Height (mm) [ 16 13 9 oty 1l ;}3}0 Signal/Noise Ratio better than — 65dB
- d! A g‘ 1 Tnput overload + 26dB .
Tube Height (mm) 47 82 22 t-’*t“ or all Supply + 35 volts at 20mA
_ yDes available Dimensions 292mm x 82mm X 35min
Tube Diameter (mm) 19 13 12 wide | OO request. ONLY £11'95
LC. Driver Rec. Bll’gl or | BP4l or | BP47 SPECIAL COMPLETE KIT COMPRISING 2 ALS0's, 1
2 “ SPM3s0, 1 BMT80 & 1 PA100 ONLY £23'00 FREE p: & p.
M 3 PRICE EACH 21-70 £1-55 £1-90 .
! i ] All prices quoted in new pence  Giro No, 388-7006
g i i Please send all orders direct to warehouse and despatch department
RTL MICROLOGIC CIRCUITS DUAL IN LINE SOCKETS.
Price each 14 & 16 Lead Sockets for use with .
Epoxy TO-5 case 1-24 25-99 100 up ?gg%z‘é%%gg ELI‘&CI;'SEV'&}V‘())WP&%%Z%S
uL900 Buifer 85p 33 27 PROF. TYPE No. 1-24 25-89 100up.
uL914 Dual 2i/p TSO 14 pin type  30p 27p  25p
A - BN LI P.0. BOX 6, WARE - HERTS
uL923 J-K flip-flop 15’;0;:1{1 47p  45p LOW COST No. - = ,o I :
Date and Circuits Booklet for IC’s BPS 14 isp - 13p 1lp ge and packing ddd [0p. Overseas add extra for airmail.
Price 7p. BPS 16 18p 14p 12p Postag b Y " f

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
canversion, Good condition. £9-75.

CONTROL UNIT CAMERA. Contains meter 24" dia FSD1 Ma
special scale markings, 3 x toggle swts, 2x ind lamps, push swt etc.
supplied in ficted 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 | Mascale 0 to | and 0 to 180,
motor 24v DC with gears, this drives multiway swt also 13 relays,
swis, etc. All in useful case size §2 x 6 % 77 £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 137 deep. Tube -€onnections supplied. £4-10.

Ae COUPLING UNITS. Cover range 2'to 5-7 Me/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 cire.
£3:00.

METERS 50 Ua FSD scale 0 to 3, 30 or 300 sq case 3 x 2}"
£1:35. Also 500 Ua scale 0 to 5 size 24 OSD £1-10. Also on panel
500 Ua scale 0 to 5 size 14”7 QSD on panel with swt £1.

INST SWTS 2 pole 23 way 2 bank 70p. CONDS. ‘1 vf 1-% 2 for
60p. POT CORES {4 x 2”2 for 60p. FUSE HOLDERS minia-
ture type 3 for 30p. HEAT SINKS size tl x 9 X 14”7 ready
drilied for 4 T.0.3 types with 4 | ohm res £1-00. [ND 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 Sil transis
ISy zener, 4 miniature relays, 3 min valves pots conds. ecc. New
condition 85p. BLOWER MOTORS double ended type 24v
DC new £1:60. SPEAKER UNITS P.A. type speaker 8 ohm
in case size 9 x 9 X 8” with 600 ohm line trans suitable out-
door use. Good condition. £2-75. BATTERIES 6 volt lead acid
type metal cased 40 amp./hr, size 10 x 9 X 5”. New with
filfing inst. £2-75 DYNAMOTOR UNITS 12v DC in 220v 100
Ma DC O/P fully enclosed for TCS Rx £1-50. also 12v in 440v
200 Ma O/P £2-00. DIODES 800 P.L.V. | amp. New 12 for £1-00.
DIODES 200 P.L.V. 8 amps ZR22 type 4 for 60p. TRIMMERS
20pf air spaced ceramic. New [0 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 controlied from two circs. New condition
with circ. 95p. Also available cross pointer ind part of RilS5
Rx as two movements of 115 Ua ea. £1-40. TAG STRIPS solder
type 24 way new 10 for 25p. VIDICONS camera tubes E.E. and
E.M.I. 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 1 pele c/o micro swts. £1-20 TRANSFOR-
MERS. All 230 50 c/s Pria as follows: Sec [125-O-1125V at 565 Ma.
New boxed £7-00. Sec 415-143-0-143.415 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 5a, 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,
6X5, 6X4, 12AT7, 85A2, OB2, 12AX7, 6BH6, 6AKS, 6AK6, 6SN7,
6SK7, 6517, 6H6, 12AU7, 6BA6, 6AS6, any 3 for 50p.

CIRCUIT DIAGRAMS. RI1i55, B, F, L, N with values 50p.
R1392, RI475 30p, CT38 50p. Scopes CD 518 (CT316), 13a,
1035 Mk. 1,2, 3, 1049 Mk 3 ail 50p. Rx B40 50p. Rx STC R4187
set of circs and parts list £1-00. Sig gens TF144G with values
50p. TF80Ia with values 75p

PRINTED CIRCUIT KIT

BUILD 60 INTERESTING PROJECTS on a PRINTED CIRCUIT CHASSIE with
PARTS and TRANSISTORS from your SPARES BOX

CONTENTS: (1) 2 Copper Laminate Boards 4}inx 2iin. (2) 1 Board for Match.
box Radio. (3) 1 Board for Wristwatch Radio, etc. (4) Resist, (5) Resist Solvent.
(6) 7) Cl D (8) 16-page Booklet Printed Circuits for Amateurs,
(9) 2 Minjature Radio Dials SW/MW/LW. Also free with each kit: (10) Essential
Design Data, Circuits, Chassis Plans, etc. for 60 TRANSISTORISED PROJECTS.
A very comprehensive selection nf circnite to suit evervone’s réguirements,

EXPERIMENTER’S
PRINTED CIRCUIT KIT
T0p
Postage & Pack. 10p (UK)
Commonweaith:
SURFACE MAIL I5p
AIR MAIL 60p
Australia, New Zealand,
South Africa, Canada

(1) Crystal Set with biased Detector. (2) Crystal Set with voltage-quadrupler detector.
(3) Crystal Set with Dynamic Loudspeaker, {4) Crystal Tuner with Audio Amplifier.
(5) Carrier Power Conversion Receiver. (6) Split-Load Neytralised Double Reflex.
(7) Matchbox or Photocell Radio. (8) “TRI-FLEXON" Triple Reflex with self-
adjusting regeneration (Patent Pendiag). (9) Solar Battery Loudspeaker Radio.
The smallest 3 designs yet offered to the Home Constructor anywhere in the World.
3 Subministure Radio Receivers based on the ‘“Triflexon’ circuit. Let us know
if you know of a smalier design published anywhere, (10) Postage Stamp Radio.,
Si?e only 1+62in X 0-95it x 0-25in, (11) Wristwatch Radio 1-15in x 0:§0in x 0-55in. (12)
Ring Radlo 0-70in X §-70in X 0-53in. (13) Bacteria-powered Radio. Runs on sugar or
bread. (14) Radio Control Tone Receiver, (15) Transistor PP Amplifier, (16) Inter-
com, (17) 1-valve Amplifier, (18) Reliable Burglar Alarm, (19) Light-Seeking Animal,
Guided Missile, {20} Perpetual Motion Machine. {21) Metal Detecior. (22), Transistor
'L‘escer.A {23) Human Body Radiation Detector. (24) Man/Woman Discriminator.
(25) Signal Injector. (26) Pocket Transceiver (Licence required). (27) Constant
Volume Intercom. (28) Remote Contro) of Models by Induetion, (29) Inductive-Loop
Transmitter. (30) Pocket Triple Reflex Radio. (31) Wristwatch Transmitter/Wire-less
Microphone. (32) Rain Alarm. (33) Ultrasonic Switch/Alarm. (34) Stereo Pre-
amplifier. (35) Quality Stereo Push-Pull A {36) Light-B T
“Photophone”, (37) Light-Beam Transmitter. (38) Silent TV Sound Adaptor. (39)
Ultrasonic Transmitter. (40) Thyristor Drill Speed Controller, (41) Light Dimmer.
(42) I_.C. Pre-amplifier, (43) L.C. Amplifier. (44) 1.C, Intercom. {45) 1.C. Radio, (46}
Raudive Voices Receiver. (47) Biofeedback Amplifier. (48) Brainwave Detector.
(49) Proximity Bwitch. (50) Laser Projeetor.

Plus 10 Photoelectric Circuits, Simple Alarms, Long Range Alarms, Projector, etc.

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

(Catalo

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

A. H. SUPPLIES

57 MAIN ROAD, SHEFFIELD S9 5HL

Send g 8.A4.E. for full details and g brief description of all kits and Projects.

Lasky's
AuadioTronics
e1973

The great 1973 edition of Lasky's famous Audio-Tronics catalogue is available
— FREE on reg! The 48 paper 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 enthusi El ics hobbyist, Servi 1 and
Communications Ham. Over half the pages are devoted exclusively to every
aspect of Hi-Fi (including Lasky's budget Stereo Sy and Pack 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.

w E Send this coupon with 18p for post and
inclusion onourr lar mailing list.
"

ADDRESS

PW2

LASKY'S RADIO LIMITED, 3-15 CAVELL STREET, LONDON E.1.
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R.088 MATCHED STEREO LOUD
SPEAKERS. Here's real value in
stereo speakars! Each unit comes
complete with 10-foat lead and phone
plug, and look reaily smart. Power
handling ger speaker: 4 watts ims,
8 watts peak. Frequency range: 40-
16,000 Hz. Flux density: 8,500 gauss.
impedance: 8 ohms. Dimensions: 8"
high, 53" wide, 43" deep. Finish:
oifed walnut.

ROC PRICE £9-50 pair.

Normal Price £10-75

. L rorened
f@> ‘REALISTIC 30 WATT STEREQ (i N s
AMPLIFIER MODEL SA-500 | pQPUVAR Tlam
A superb hi-fi amplifier with ail the fea- | Sl wrte epreatt

orudf
tures you've ever wapted - for under o~ . -
£46°00. Saving over £10-00 on the normal
retail value. Up-to-the-minute slider contrals for bass and treble. Separate
volume and balance controls, Headphone socket on front panel. Push-button
input controls - magaetic phono (highjlow) tuner. aux, mono. monitor. = 0
Loudness push-hutton control for perfect sound at low outpu! levels. N"""aIPu;e
Left and right push-button on/off switches for speakers. Noise filtering £55.50
and tage monitoring facilities. Two auxifiary AC outlets. Frequency response 20~
20,000 Hz + 1 db at full power. 15 watts rms per chanpel. Walnut cabinet with
satin aluminium trims. nputs | phono 2-5mV and SV RIAA: tuner/aux 259mV. Hum
and noise: phono - 50db; tunerjaux - 65db. How's that for a Soecification!

m \Slzs 143" wide, 33”7 high. 104" deep.

RO

STEREQ TUNER
This ROC Tuner is especially de-
signed to match the Olson AM-395
Stereo Amplitier. in price and
vatue, as well as it's good look-
== ing design! But of course it’s also
ideal for use with any other amplifier. The RA-310 costs £10 00 less than
the normal rstail value, and et it is a highly sophisticated unit. incorpo-
rating the latest solid state techmigues. Operation is drift free fos sup-
reme station-holding capabifity. You can connect this Tuner to a stereo
amphifier, to a tape deck or a tape recorder. And of course it covers all
the stations in the AM and FM bands. FM: 87-108 MHz; AM: 5251605 kHz.
ites: FM, 3uV; AM, 250uV. Sterec separation 3008 at 1kHz, image rejection

units atlowest pY

exclusive
ices?)..

SOLID STATE STEREQ AMPLIFIER
The A-3000 looks as good as it sounds]
Giving you 2 big performance this superh
audio amplifier has a full range of facilities
on the front and rear panels. On the front -
all the controls you're ever likeiy to need
plus a headphone socket. On the rear ~
signal inputs, speaker outputs and a line
fuse for circuit protection.

Specrfications: 18 watts rms per channel
into 8 ohms, Frequency response 20-35.000
Hz (4 -2db) Inputs Magnetic, Ceramic,
Tuner, Tape, Aux. Tape Play. Size:
345mm x 300mm x 130mm.

OLSON AM-400 4 WATT STEREQ AMPL!F)ERQ

Here's marvellous value lor someone just starting to set them-
selves up in audio! At only £10-50, you get a fine amplifier in a
scratch resistant metal cabinet, with 8 smart brushed afuminium
front panel. It incorporates separate tone and volume controls for
each channel. Inputs are provided for furntable {ceramic car-
tridge), tuner and tape deck or recorder. Frequency response: 70+
20,000 Hz - 3d8. Qutpui: 2 watts r.m.s. per channel into 8 ohms.
tnputs: phono 80mY; tuner/aux 80mY. Size 8~ wide. 2}~ high,
43" wide.

25-WATT 3-WAY
CRYSLER

‘LIVING ALDID*
SPEAKER CE-5b

24 MR |
Rog PRICE
.25

Normal prje
95 eagh,

This high quality speak-
er has its own buiit-in
3-way sound response switch,
giving you the ideal frequency response for
hi-f1, natural or mood music listening. its
beautiful, heavy. oiled walnut cabinet
incorporates two separate speaker units an 8” woofer, and 2 57
mid-range with 2” concentric tweeter. Power handiing
capacity: 25 watts r.m.s into 8 ohms. Overall frequency res -
ponse: 35-20,000 Hz. Cabinex size: 103" X 73" x 83". Exactly
right for matching the most modern decor,

ROG PRICE

WQ TLSON RA-310 AM/FM/MPX

REALISTIC SA-100B §-WATT
STEREQ AMPLIFIER
Here's fabulogs, exciling value in
minjature! This high quality stereo
amplitier measures only 97 wide » 37
high> 53~ deep. And yet it has sepa-
tate ganged volume, balance and tone con-
trols. Plus speaker infout. mono/stereo, phono/
5 tuner and power on/off slide switches. The ends are oifed walnut, with match-
ing enamelled metal top. The front panel is satin atuminium and walnut-brown
enamel. Frequency response is 50 to 10.000 Hz + 3dB. Qutput 3 watts r.m.s.
per channel into 8 ohms. Inputs are 100mV for both phono and tuner,

TEC HR-007
‘PHONE RADIO
When you want to listen to
he radio ail by yourself.
Then this will solve the

prablemt. Separate volume

and funing controls with
easy-t0-use knobs. Freguency range is

§35 to 1605 kHz medivm wave band.

Maximum outputis 300 mW.

Normal Prce £7:50 ROC PRICE £5-80

HEAD-

MOVING-MAGNET g
CARTRIDGE %
Here’'s your opportunity ="
to own 3 transcription cartridge
for the price of a cesamic! Is specially de-
signed to match top quality tone arms, and
1o get the very best from yous hi-fr amplitier.
07 mil diamond stylus. Dutpui: TmV per
channel. Frequency fange: 20.21.000 Hz.
Channe! balance: - 1dB. Chanael separa-
tion: 2848. Compliance: 12 <10-6 cm/dyne.
ROC PRICELE-37

CONSTRUCTORS
KITS

TWO TRANSISTOR
RADIO KIT

Complete with solar ceil
£2-50

10 PROJECT
INTEGRATED
CIRCUIT KIT

Buitd a radio, morse key etc.
£3-50
SOLAR ELECTRONIC
KIT

20 ways of harnessing the sun's
energ
£4-50

TWO OCTAVE
ELECTRONIC ORGAN
KIT

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

£97.55,

t42-001

i
PXSTEREO TUNER AMPLIFIER SSA-16
This is one of the lowest priced stero tuner amplifiers on the
market. It covers the full range of both AM and FM broadcast
frequencies. And when you're switched to FM, an iadicator
lights up when a stereo signal is received — that’s the time to
switch to “Stereo’! The SSA-18 has ail the facilities you'd ex-
pett to find on tuners costing twite as much - separate vol-
ume, bass, treble, balance ang tuning tontrols. Selector switch
for tape. phono, AM. FM. stereo. Jack socket on front panel for
stereo headphones. Frequency range: FM 88-108 MHz. AM
535-1605 kHz. Freguency response: 50-10,000 Kz + 3dB.
Power output: 4 watts total music power into two 8 ohm
speakers. Size: 16” wide, 41" high, 8" deep.

ROC 7-WATT STEREQ AMPLIFIER
CHASSIS SK-317 7,
This exclusive
ROC Stereo
Chassisis
compietely
seli-contained. and
it costs £2:25 less
than the normal re-
tail  valuel  The !
SK-317 is a really Normal prig
compact unit measuring only 53” wide, 11"
high and 61" deep. It contains its own mains o
power supply, aad has a ganged volume control and separate
1reble contrals for each channel. Specification: frequency res-
ponse 40-17 000 Hz + 3dB: cutput 3-5 watts music power per
chanae! into 8 ohms; input, phone, 600mY; signal-to-noise

OLSON AM-385
7| 40-WATT STERED frgy
AMPLIFIER

R.446 3-WAY MATCHED SPEAKERS

ratig beiter than 45dB.

DLSON AM-372 16-WAYT STEREO AMPLIFIER Q
Here's a really good amplifier at a really down-to-earth price -
nearly £7 less than the normal retail valuel Just look at what
the AM-372 will do for you -~ reproduce sigats fram ceramic

. An idea) unit for your new
‘| stereo separate syslem’.
It is more than £10-00
below the agrmal ratail
price! Makiag the AM-395
s PRICE one nf Britain's best hi-fi
A 1“ buys. 1t takes in signals from magnetic or ceramic pick-ups.
£2, L % tuners {see Olson RA-310) and 1ape decks. And it’s got out-
\p(\cef—39'° puts for tapiag and for headphenes. There are separate bass
ot and treble controls, separate Left and Right channel volume
controls. And a loudness switch for boosting the bass and
treble notes when listening at low output levels. Frequency
response: 20-20,000 Hz + 23dB. Output: 20 watls r.m.s. per channel
into 8 ohms. Inputs : magnetic phonc 3-0mV RIAA, crystal phono 100my.
tape 160mV; tuner 160mV, Size 115" wide, 4™ high. 73" deep. The
specification reads well - sounds even better!

These will do justice to your amplifier - and 1o your
pocke:. At only £20-00 a pair, they are real value-for-money.
fach cabinet is heavily lagged and teak finished. They
handle 16 watts rms (B watts rms each). Each loudspeaker
contains a.6] hase unit plus tweeter. Frequency range: 40 to
19.000 Hz. Size 14" high, 37 wide, 81" deep.

or crystal cartridges, AM and FM tuners, and tape recorders.
And it gives you outputs for two sets of speakers, headphones
and tape recorders. Frequency response is 30 to 20,000 Hz
3dB. Qutput &'watts r.m.s. per channel music power into 8 ohm
speakers. Phono input 200mV. Tuner input 200mV. Size:
125" wide, 33" mgh, 73" deep.

ROG ELECTRONIGS LTD

M.JDRY Esg. 193 EDGWARE RD, LONDON, W2 1ET. 01-723 6211
CALLERS WELCOME 96 MON. T0 SAT. g

Arso A7 87 TOTTENHAM COURT RD. LONDON W1 ———
TEL: 01-580 37 39 0PEN 9—6 MON.—FRI. SAT..9—1 —

Return-of-past  mail
order service from
Edgware Rd. Orders
over £10 post free
(UK only). Add 26p
tor p. & p. for orders
under £10, HP terms
available for callers.
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6AGS .25/ 6F32 .15110P18  .54(30L17 .65/DK40 .55/ ECH21 .83| 734 .47 ' PEN46 .20 | UCH21 .60 2N3709 .20 BA153 .15| GET898 .28|0C200 .22
6AH6 .50|6GHS8A .50 10PL4 1.08|30P4MR .95 DK92 .35 ECH35 .50 GZ37 .87 PEXN453DD | UCH42 .57 2N3988 .50 BC107 .18 | M1 .1510¢201 .38
6AJ5 -7516GK5 50|12486 -83/30P12 .69|DK98 .35/ECH42 .57/ \HABCS0.44 .98 | UCHS1 .29 |28323 .50!BCl08 .13 | 0A% .28 10C203 .30
6AKS .25/6GU7 .50|12A06 .40|30P19/ DLg2 .23 ECH81 .25 HL23DD.40 | PENDD- UCL82 .30]AAl19 -15!BCII13 .25 | OA9 .13{0C204 .30

BAKS = .30 6H6GT .15 12ADG .40/ $0P4 .55/DL96 .35/ ECH83 .38 HL41DD.9§| 4020 .88 | UCL83 .48  AA120 -15|BC115 .15|O0A10 .4310C205 .43
6AMSA -50{6J5G  .19|12AE6 .48{30PL1 .57|DM70 .30 ECHB84 .34| HL42DD.50 | PFL200 .50 UF41l .50 | AA129 -15 BC118 .25'0447 .10/ ORP12 .53

6AN8  -48|6J5GT .20|12AT6 .23{30PL13 .75!DM71 8 ECL80 .28! HN309 1-40 | PL33 .38 | UF42 .80] AAZ13 ’MATGHED TRANSIST —
6AQ5  -21|6J6 .18/12AU6¢ .21!30PLi4 .82(DY87/6 22 ECL82 .28/ HVRY .53 | PL36 .46‘UF80 .35 AC107 JLP15 (ACL13. AC154. 35’5%]358.3120) -53p

6AR5  -3016J7G  .24112AV6 .28/30PL15 .87 DV802 .29 ECL83 .52 HVR2A .53 | PL81 .42 | UFSs .34 ACIIS o 5 1
SATG  .18/6J70M) .38|12BA6 .30i3543 48 |ESOCC 1'65/ECLad .54 xTo  .25| PLSLA .48|UFss .63 ACL2e 13| JT iy L oCRD &2 0CSL A%
SAUS .19)67USA  -50/12BE6 .30/85D5 70 mSOF 1.20 ECLS5 .54/ KT41 .98 |PLs2 28| UW® .27 |ACI27 17|53 0Cg2-48p Setofh aies. 850,
6AV6 .28/6K7G  .10|19BH7 .27|35L6GT .42|ESSF 1.20/ECL86 .33
J6AWBA .54[6K8G  .16)12J7GT .33{35W4 .23|E88CC .60/EF22 .63|All goods are unused, boxed, and subject to the standard 90 day guarantee. Terms of business —

6AX4 .39|6LI +98112K5 .50.35Z4GT .24/ E92CC .40 EF40  .49|Cagh or cheque with order only. Post/packing 3p. per item, subject to a minimum of 9p. per order.
6B8G  .13]6L6GT .89|12K7GT .34|35Z5GT .30 | E180F .90/ EF4l .58{Orders over £5.00 post/packing free. Same day despatch by first class mail. Any parcel insured
6BA6  .19|6L7 88| 12Q7GT - 2815005 *32 B182CC1.00| EF42  .33|against damage in transit for only 3p. extra per order. Complete catalogue with conditions of sale
6BC8 .5¢|6L18 .44|128C7 .85|50CD6G E1148 .53|{EF73 +78price 7p. post paid. Business hours Mon.-Fri. 9-5.30 p.m.

6BE6 .20{6L19 1.38]128G7 .28 217{BA50 .27 E¥F80 .21iWe do not handle seconds nor rejects, which are often described as ‘‘New and Tested” but have a
6BH6 ,4316LD20 .48'128H7 .15i50EH5 .55/EA76 .88 EFS3 54'limjted and unreliable life. No enguiries answered unless 8.A.E. is enclosed for reply.

Vary the strength
of your lighting witha

DIMMA

SAVE TIME

AND MONEY
Iﬁ:’ﬁ.lc.:s £B 25 | l?éE £4-84

“%M VERGHDARES EW[- l Fﬂﬂﬁgﬁm"m CoLEERhS. sops, %F%%%gons o

i i - Bilver grey stove enamelled steel cabinet with
The DIMMASWITCH is an attractive and effic R mront e ey “pinet With

ient dimmer unit which fits in place of the normal mouided handles and label slots. Dividers can be
light switch and is connected up in exactly the . HHIEH IH l!u:“ﬂ wﬂﬂ“ supplied at an exira charge to enable each drawer
same way. The white mounting plate of the to be gub-divided into six compartments, Trans-

it L parent drawers allow swift selection of com-
DIMMASWITCH matches modern electric fit- [I.]r and F15 pileh, ;ﬂ&tﬂ and COpRer ponents at a glance and eliminates duplication
ings. Two models are avaifable, with the bright 5 ; J of stock, A really first class time saving unit.
chrome knob controlling up to 300 w or 600 w clad universal cirewit hﬂﬂldi dsize of ﬁ'i?,f’m;;. Eli;.x 6%13’ xsgz; a?;fﬁbﬁf
of all lights except fluorescents at mains voltages LU LA E Cs?lv:::swelco!ie Mon.—Sat. 9 a ;:_1 p.n. 2 P "
from 200-250 v, 50Hz, The DIMMASWITCH has 6 p.m, NEW as'illustrated OUR PRICE ONLY
built-in radio interference suppression: “ 84 plus 35p carriage on orders less than £10.
600 Watt £3-20% Kit Form £2-70% ney back guarantee. ‘SEND FOR FREE

300 Watt £2-70% Kit Form £2-20%

OOLOUR BROCHURE.
All plus 10p post and packing. *from Ist April

please add appropriate percentage of V.A.T. increase. TRADE A I DS

Please send C.W. 0. to— (DEPT, Pw9)’ 111 CHILTERN DRIVE,
DEXTER & COMPANY BERRYL,.ADS, SURBITON, SURREY

2 ULVER HOUSE, 19 KING STREET, s ity Station.
CHESTER CH1 2AH Tel: 0244-25883 S T S
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FROM ADCOL,

THE_BEST IN SOLDERING KITS

Styrene packed with see-through top
~V ﬁggﬁ I akes the perfect gift!

Contents
BOX OF SDLDER '
TWO SPARE BITS
HINTS ON SOLDERING

686 SOLDERING STAND
646 INVADER SOLDERING TOOL

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

i,
Lo,

e

MULTI-CHANNELLED SOLDER
THE FABULOUS| LO 86

INVADERS |INSTRUMENT _®2

SOLDERING INSTRUMENTS' STAND

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

L706 19watts £1-96 b
L 646 23watts £2-12 Pre fluxed solde

L1076 27 watts £2:18 § The perfect S ‘READY TO USE’

] ’ o roduced to B.S.. 441
No heat sink required, Stock voltages etonducr Bt taiadentel,  © IN HANDC‘){ SIZES.

1 ¥ 110v., 220v. and 230/250v. . : 1 ]
8 4/ v. 220v. and 230/280v. | f1-n | £0-4Tandf116 |
PLEASE SEND ME THE FOLLOWING ITEMS INVADER SOLDERING KIT ] .
1076 'INVADER’

NAME & ADDRESS : : 646 'INVADER’
. 706 ‘INVADER’

686 SOLDERING STATION
: ‘ ‘2kg SOLDER REEL
-’A » ) - ADCOLA PRODUCTS LTD. ADCOLA HOUSE : SMALL SOLDER REEL
=18 GAUDEN ROAD LONDON,SW4 6LH [l Postage & packing adfi 10p.free over £2

\ ¢ V TELEPHONE. 01-622-0291/3 Enclosing P/0 and cheque

PW
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COMET HI-F

_disc;n'u'nt warehouses

Rec. Retail  Comet
- Price Price
STEREO AMPLIFIERS are tax free—
Buy now before V.A

ALBAUATO0 ....ooiviiivininns 37-93 25-25
ALPHA 212 b nghgate a .. 3775 23-95
AMSTRAD | é 46-25 21-50
AMSTRAD lntegra 4000 . .. '¥35-50 21-50
ARMSTRONG 521 59-00 43-75
FERROGRAPH F307 Mk. Il (cased) 68-00 45-50
GOODWINRH2525.............. 59-95 47-95
GLIXOR MW3000, 15 waits RMS
per channel 49-50 23-95
Jve NIVICO VN 300 . 58-00 4895
. MC 85 00 78-95
130-50 109-95
89-00 74-95
o] 800 124 95
KELETRON KSA 700......... 29-00 17-95
KELETRON KSA 1500 39-00 23-95
LEAK Delta 30 (cased) . 69-90 4695
LEAK Delta 70 (cased) 85-90 57-95
METROSOUND ST2 39-50 24-20
METROSQUND ST O 70-00 45-45
PHILIPS RH521 ..... 109-00 89-95
PIONEER SA500A 47-10 32-95
SA60 95-48 5795
SA800 126:55 75-95
SAT000 ...t 155-82 94-95

5!
QLBO0A Quadraphomc Convertor 118-95 78-95
QD 210 Quadraphonic decoder.. 42-85 29 95
QA 800 Quadraphonic .......... 188-60 12§ 35

Reverberation 202w . 54-95 3595
RANK ROTEL 210 ... 34:90 2295
RANK ROTEL 310 5200 3495
RANK ROTEL 610 . 78-50 51-95
RANK ROTEL RA 810 . 105-50 72 95
RANK ROTEL RA 1210 . 129-00 89 95
ROGERS Ravensbourne . 70-00 53 95

Ravensbourne (cased) . 75-00 5895

Ravensbrook Mk. I} ..... 52:50 4095

Ravenshrook (cased) Mk. 11, 57-50 43:95
SINCLAIR 2000 . 35-00 22-95

3000 . 45-00 2895

PROJECT 605 . 29-95 13-90

SOLARVOX 20. 10 watts RMS per
....................... 39-95 24-95

SOLARVOX 30. 15 watts RMS per
channel ........................ 46-95 32-95
SOLARVOX MAS801 2 x 8 watts.
RMS plus MATRIX 4 channel.. 38-45 2695
SCLARVOX MAS813 2 x 18 watts.

Do
WHARFEDALE Linton ampllﬁer 6500 42 95
All take both ceramic and magnetic cartridges.
TUNERS
AMSTRAD Multlplex 3000 FM

38-95 2895
*ARMSTRONG 5! AM/FM 52-68 40-95
*ARMSTRONG 524 FM . 40-97  31-95
ARMSTRONG M8 Deco 9-50  6-95
*DULCY FMT7FM 24-43 14-95

GOODMANS Ste 75 o
JVC vanco MCT V5I:/VT500 AM/FM 86-00 69-85
MCT VIE AM/FM 122

LEAK Delta FM . 79-50 57-95
LEAK Delta AM/FM 89:50 §9-95
METROSOUND FMS 20 54-92  38-75
PHILIPS RH 60 ...... 48-50 31-95
PHILIPS RH621 ........ 109-00 89-95
PIONEER TX500A" AM/FM 75-52 50-95
PIONEER TX600 AM/FM . 104-57  73-95
RANK ROTEL 320 .... 59-50 42-95
RANK ROTEL 620 ............ 93-50 67-95
ROGERS Ravensbourne Chassis 60-29 45-95

Ravensbourne in Teak Case 64-97 48-95

Ravensbrook Chassis .... 43-90  33-50

Ravensbrook (cased) 49-75 38-50
SINCLAIR 2000 45-00 29-95

009 oo

PrOJectSO Tuner(stereo) ........ 25-00 17-50
All above Tuners are complete with MPX Stereo
Decoder except where starred
TUNER/AMPLIFIERS
AKAI CR80T AM/FM Tuner Ampli-

fler with builtin Eight Track Tape

Recorder .
AKAl AAB03

Module 80 Compact .
Moduie90....... 118-00 91-95

M 139:00 105-95
GOODMANS Modu p 245-00 187-50
Jdve anco4MM1000 Quadraphonlc 159:50 134-95
JVC Nivico VR 5500/5501 AM/FM.. 96-96 81-95

VR 5521L AM/FM and SEA...... o
4VR 5414 Quadraphonic ....
KYOTO 1000 AM/FM Tuner/Ampli-
fier with built in Stereo Cassette
Recorder. Complete with two
speakers and two microphones..

85-00 61-95

Rec Retai Comet
Price  Price

TUNER/AMPLIFIERS—continued
LEAK De D . 175:00 129-95
. 215:00 179-95
140-53  98-95

X82:

QX 4000 Quadraphonic

QX 8000 Quadraphonic .2
ROGERS Ravensbrook Chassus .. 96-57 71395
ROGERS Ravensbrook(cased) 105-35 78-45
ROTEL RX 150A . .
ROTEL RX200A .
ROTEL RX 400A

A’ o
ROTEL RX 154A Quadraphomc 129:50 94-95
SOLARVOX TAM 1105 2 x 5 watts
RMS AM/FM Muitiplex comp.
with 2 speakers and featurmg
Matrix 4 channel
TANDBERG TR200 MPX 106-
TANDBERG TR1000 FM MPX (teak) 156-00 129-60
TANDBERG TR 1010 AM/FM MP 169-00 139-95
TELETON CR55 125
TELETON R8000 AM/FM . o421
WHARFEDALE LINTON WE40.... 115-00 95-95
All the above take magnetic carmdges 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 ..........
CONNOISSEUR BD2 Chassis ....
CONNOISSEUR BD2 P/C/SAU2
GARRARD SP25 Mk.
GARRARD 40B ......
GARRARD SLSSB
GARRARD SL95B
GARRARD 401 ....
GARRARD SL72B
GARRARD AP76 .
GARRARD Zero 100A’ 90
GARRARD Zero 100S ............

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

m:e
GARRARD SP25 Mk. 111

with Goldring G800 Special Price £18-50
McDONALD MP60

with Goldring G800  Special Price £17-50
McDONALD MP60

with SHURE M 44/7 Special Price £18-95
McDONALD MPé60

with SHURE M 44/E Special Price £19:95

ALD HT70

with Goldring G800 Special Price £25-50
GARRARD AP76
with Goldring G800 Special Price £26-50
GARRARD APT6
Special Price £30:50

i Special Price £32-50
GARRARD 2025 with
S TAHC

9 s ial Price £12-75
GOLDRING GL75
with G800 Speclal Price £39-50
GOODMANS TD100 wi
GBOOE ..........cvcvvnen. 75-00 5195

Base and cover to fit GARRARD

SP25, SL55, SL65B 3-60 -
GOLDRING G101P/C 2 -64  20-50
GOLDRING GL72 Chassi 31-39  20-95
GOLDRING GL72P ..... 40-81  27-50
GOLDRING GL75 41-86  26-95
GOLDRING GL75P ..... 51-62 35-25
GOLDRING GL85P/Cover . 87-19 56-95

Cover for 72P ....... 4-71 32

Cover for 75P (de Luxe) . 5-23 3-50

Cover for 85P ........... 6-98  4-95
C99-plinth and cover for G99 . 15-35 11-95
GOLDRING G98........... 29-64 19-25

69-50 52-50

JVC Nivico SRP 473 Quadraphonic,

including plinth and cover ...... 60-50 53-95
McDONALD MP60 .
McDONALD 610 ...
McDONALD HT70 20-63 4
Base and cover for MP60 and 610. Sp Pnce 3-95
PHILIPS GA212 Electronic ........ 9-00 57-50
PIONEER PL12D with base and

COVET L \vierinriinrensinnians 49-18  34-50

PlONEER PL61 with base and cover 176 83 119:95
THORENS TX25 cover ............ 8-85 6-50

THORENS TD125 Mk, H . 0o o 66-50
THORENS TDi125AB ............ o 79-95
THORENS TD125AB Mk.

TP16arm ...ooviviiieaaneaann. 124- 99-95
THORENS TD160/c mcluding base

N0 COVEr oivivirianneraneannns 69-80 56-95
THORENS TX11 cover a 4-49 3-60
WHARFEDALE Linton 37:50 25-85

Rec. Retail  Comet
Price  Price

SPEAKERS

*Speakers are tax free—buy now before V.A.T.

*AMSTRAD 138 (palr) Teak 13-95
*AKAl SW 155 ..... 64'50 44-95
*B and W Model 70 159-50 109-95
BandWDMZ.... 69-99 47-§
B and W DM4 49-66 37-85
B and W DM5 ( ) ...... 59-48 43-95
CELESTION COUNTY (pair) 47-94  35-95
Ditton 120 (pair) .. 56-40 38-50
Ditfon 15 ,. 37:40 26-00
*Ditton 25 65:00 42-50
*Ditton 44 54-00 35-00
*Ditton 66 99-00 70-95
*FERROGRAP! 95-00 67-95
GOODMANS Minister Pair 49-20 35-95
Havant (pair) 57-12 3940
*Magister .... 65-63 42-50
Double Maxim ( 67-40 4795
*Mezzo 3 ..., 3570 23-45
*Magnum K 46-20 29-50
*Goodwood 55-00 36-95
*Dimensior 8 72-44  44-95
DIN 20 NT Kit 219 8-50
KELETRON KN 400
system (pair) ........ 44  11-95
KN600 3-speaker system {(p: 25-82  16-95
*KNB00 3-speaker system (pair) 31-80 18-95
*KN1100 4-speaker system (naur) 40-80 23-95
*KN1600 3-speaker system ...... 25:20 14-95

*KN2100 3- speaker system .. 3060 18-85
LEAK 150 (pair) . 5 0 .
LEAK 250 (pair) .
*LEAK 600
*LINEAR 10 watt Teak (P

*Duplex 15 .
*Duplex 25 ...
*PIONEER €S53
SINCLAIR Q16 .
TANDBERG Tan
Tan 11 (pair) .
TL 12 Teak (pa

*TG200 (pair) .
*TG300_ (pair)
WHARFEDALE D

Triton 111 (pair) .
*Melton Mark 1l .
*Dovedale 3 Marki
*Rosedale ...

Unit 3 speake
*Unit 4 speaker kit .
*Unit 5 speaker kit . .

PICK UP ARMS AND HEADS
AUDIO Technica AT 1005 Mk. 11. 18-78  14-25
AUDIO Technica L2 lifts ... L2

CONNOISSEUR SAU2 . 14-61  11-95
GOLDRING Lenco 75 ., 13-96 8-25
GOLDRING*Lenco L69 . 10:46 6-50
GOLDRING PH6 Head Shell . 2-97 1-99
SME 3009 ser 11 improved . 36-75 28-50
SME 3009-52 ser 11 improved. 4025 3095

SME S2 Headshell ........ L. 289 1-95

CHASSIS SPEAKERS
*jtems are tax free—buy now before V A T.

GOODMANS Twin-axiom 8 ...... 695
Twin Axiom 10 . o 10-06 7-50
*Axiom 401 17-68 11-85
Audiom 8P ., 4 4
Audiom 10P 5-97  4-50
*Audiom 12P . 13-00 $-15
*Audiom 15P . . 21-00 14-60
*Audiom 18P ......... . 3570 24-45
“Audlom 100 40 ‘watts dm. o 12:00 8-35
*ARU 1 450 3-20
*Axent 100 690 4-80
*Midax 650 . 13-59  8-50
’“Attenuator g 3713 260
*Crossover network X0/950 ...... 777 5-45

WHARFEDALEBIn Bronze/RS/DD 4-75 3-30
Super 8/RS/D 8-50 6-25
Super 10/RSIDD 14-00 9-95

CARTRIDGES

5-32  3-40

10 §5-40

11-90  8-50

647 3:45

609 495

6-1 3:10

12-21 4-50

17-67  7-00

GOLDRING G820 .. 11-62  8-25
GOLDRING G820E .. 17-44  12-25
GOLDRING G826 Super E 23-25 16-25
GOLDRING G800 Super E 24:41 1525

EMPIRE 1000ZE/X ...... 62-22 3995

EMPIRE 999TE/X
EMPIRE 999SE/X. . 2111 13-95
EMPIRE 999E/X .........ccooieas 16-36  10-95
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OVER 1000 ITEMS ALWAYS IN STOCK

All items brand new and fully Guaranteed

and backed by after-sales service
- fatest models in manufacturers’ seated cartons

COMET for

after-Sales Service
THROUGHOUT THE UK.
Pictured, Service Department at Clough Road, Hull. Also at:

Sirmingham,
Goole, Hackbril

row,

fdlingion, Dagenham, Doncater, Edlnburgh,
e, Hayes, s, Leicester,

Nottingham,

ars
Rentrew, Rothdale, Shefficd, Tmude. "Wigan with Engineers

<overing York and Scarborough.

Rec. Retail  Comet Rec. Retail Comet Rec. Retail  Comet
Price  Price Price  Price Price  Price
CARTRIDGES—continued HEADPHONES—continued TAPE RECORDERS—continued
12-79 -50 16-50  12-45 AKAI CRBODSS Quadraphonic.... 158-50 121-95
9-9g4  6-95 20-00 14-95 AKAI| CR8OT 8-track stereo recorder
610 375 10-00 7-75 and tuner amplifier 149-84  89-95
1163  6-95 12-50 9-50 AKAI CR81 ........ 109-50 80-95
10-73 6-50 14-00 10-50 AKAI CR81D . 89-50 65-95
8-30 4-95 20-00 16-95 FERGUSON 3258 4-track . 70-45 51-95
7-90 4-50 21-90 13-25 FERROGRAPH 702/704 Dolby 285-53 241-95
7-90 4-80 12-60 8-25 FERROGRAPH 702H Dolby . 297-28 25¢-95
8-60 475 7-88 4-95 FERROGRAPH 722/724 Dolby 326-65 276-95
9-70 5-45 10-53 6-80 FERROGRAPH 722H Dolby .. 338-40 286-95
1470 8-35 17-43 11-30 FERROGRAPH 702/704.... 235-00 172-95
8-36 5-45 6-50 2-80 FERROGRAPH 722/724.. 276-15 198-95
13-60 7-60 12-50 375 FIDELITY Braemar 4-track .. . 3473 1995
15-40 8-75 WHARFEDALE ISODYNAMIC 19-95 14-95 GROSVENOR RP900,  8-track,
Na 2 GROSVENOR “MPx asod AWjEN o
% ) 1 ERE — 8
18-45 -85 :{_BFASJAR PISVSLEMS COMPLET§ 29-95 MPX Tuner/Amplifier, magnetic
v 39-40 24-95 BUSH A1005 69-89 50-95 input with built-in 8-track cart-
'SONOTONE 9TAHC DiamISaph 375 145 DANSETTE Consort Stereo 3 34-43  23-95 ridge player with speakers . 69-95 4159
Starred cartridges above are ceramic. All others are DANSETTE 4005 .. 71-45 49-95 GRUNDIG TK 121 (twin-track) 56-25 39-95
magnetic. DANSETTE 4020 . 47-99 31-95 GRUNDIG TK 141 (4-track) .. 62-10 45-95
DECCA SOUND 613 "Sp. Price 46-50 GRUNDIG TK 146 (4-track auto).... 66:95 49-95
BASES AND COVERS. DECCA SOUND 614 'Sp. Price 52-95 GRUNDIG TK147 (a-track auto).... 93-65 76-95
CONNOISSEUR leth BD1 . 557 450 DECCA COMPACT 2 with Radio Sp. Price 78-95 GRUNDIG TK 143 (4-tr. auto 2spd.) 74-10 57-95
417 340 DECCA COMPACT 3 with Radio Sp. Price 7:95 RN e - \iack Lofereo
CONNOISSEUR P. U. Maunt Board 085 0-75 DEGOA 403 o otoei Sp. Price 44-95 DECK. s e e el 31-85 101-95
RARD WB1 Base ... 378 295 FERGUSON ‘3450 B with  Radio | GRUNDIG T 3300 H i (Battery).. 141-10 105-95
GARRARD WB4 Base . 5-60 4-25 (NeW MOdel). - rnneneennnns 7950  61-95 MARCONI 4248 4-track, 2 speed.. 52- 39-95
GARRARD SPC1 Cover . 3-68 2-75 FERGUSON 3451 B with Radio PHILIPS 4303 Twin-track i 24-95
GARRARD SPC4 Cover . 438 325 new mod 10700 82-95 PHILIPS 4307 4-track -
Special Offer of Base and Cover to FERGUSON 3: 41-50 32-95
fit GARRARD SP25, SL55, SL65B FIDELITY UAT Music Masisr with
GOL‘I’DsRsI‘?‘lOG Plinth 75 . 5 :r'llsl:e :'Blg Radiol, 10000 199 ?'thllfssEags 43“}%(c'(4st‘erek° “5 %
2 3] Radio.......... ......... : : 5 rack stereo
GOLDRING Plinth 72 942 650 F}gEHR eMusicMaster 33.558 e AECK  oorvernnzastennsenerennss 129-90 109-95
GOLDRING Covers for 72P . 471 325 310 7900 59-95 TANDBERG 6041X 4-track stere .. 199-30 159-95
Cover for 75P De Luxe ... 523  3-60 GROSVENOR MPX 8400 AM/FM/ TANDBERG 9021X 2-track steréo
Cover for 85P ........... 6-98 4-85 MPX Tuner/Amplifier, magnetie ~ § d8ck ...l 230-00 194-95
THORENS TX 25 (for TD125AB) 885 650 input with builtoin 8-track cart- TANDBERG 9041X 4-track stereo
THORENS TX11 Cover 449 360 rldge oiayer with speakers ... 68:08 a0 b deck Lo 230:00 19495
SME‘ P';inthd System 2000 with 6/55] 35795 HMV 2451 . .. 7 122.00 95-95
motorhoard ....... 4 o I q
MOTORBOARDS oriy e B A0 139 Iﬁx.‘&%’ész‘ss’;i‘“.‘.‘????" w5 5050
i e i e e | B G s o hiih w28
g(':.S‘lv(l:(l-IBQ:A%ANGE CASSETTES KB 2010 with 658 speakers and Radio 101-50 77-95 KAI GXC 40 .. ape ec iy | 112450 8295
o7 .40 KB2250w1’th658speakers and Radio 124-00 95-95 AKAI GXC-‘.OTrecorder. tunerlamp. 167-50 123-95
0_99 0'50 MURPHY. 802 Studio 1, with AM/ AKAI GXC 45D tape deck ........ 119-50 89-95
Wi g% | AR Sc el e iy
. . . : olby tape dec
SCOTCH HIGH‘ENERGY COBALT CA1S§OETTE0565 i 1g§.gg z;:: AKAI €XC 65D Dolby auto-reverse
SCOTCH Low Noise 8-TRACK s 0w : ;gﬁ gzgg Sggn ?’L’Iéééééﬁé B0 133:22 1;}:;
- h N U 60 .......... 27-62 5-95
s Sa I L “ 090 . 63:50 4785 1 BUSH TP 66 BatteryjMains 25-18 2150
116 | RIGONDA Barty Time T %% 08 FERGUSON 503 (hih case - un umE
i . - ains o o
£S5 STEEPLETONE Stereo "System. 4175 22-85 EERGUSON 3256 (mains) a7-75  25-85
1-30 : : FERGUSON 5645 41-95
1-80 EEE%GCUR%gg‘:fASIyJI Eukrs t;o/rRabdovte 16-00  12-00
assette/Radio,
SCOTCH HLFi DYNARANCE DOUB"E A ara, Batfery/Mains with slide controls Sp. Price 35-95
395 198 GRUNDIG C210 Batt./mains... 4875 3695
403 2-50 HARR;IA?E “Ehtt; Cass)eﬂeIAMlFM ) 23
Postage—Tape, cassettes and 8T cariridges 1-8 acroginareryimalne) erLPErELle 3 ’
JVC Nivico 9420 LS with AM/FM ‘
items 5p per order. Packs of ten post free. radio, battery/mains ............ 61-45 45-95
HEADPHONES JVC Nlvico 1710 Radlu/Casse’tte,
Are now tax free—buy now before V.A.T. AMEM ... 61-00  42-95
AMSTRAD HPS5A 7-50 3-890 PHILIPS 2202/2203 . . 24-00 17-95
10.-,0 §-70 PHILIPS 2204 battery/mains . . 29-10 24-35
13-95 990 PHILIPS 2405 Stereo with 2 RH401
795 4-25 L/S 72-00 52 95
1180 7-25 PHILIPS 3302 21-50 -85
28-00 16-95 PIONEER CT 4141 Dolby Deck .... 150-02 104 95
1500 8-95 D : PYE 9116 Stereo . 69:30 49-95
8-00 4-95 AKAI CREO 8-track stereo recorder 106-39 6€9-95 WHARFEDALE Dolby DC8 Mk. I1..- 113-00 85-95
10-00  4-50
G0 598
4500 34-95 FREE Technical Advisory Service. If in doubt ask us! Price list on request.
45-00 35-95 Comet quaramees thatall prices quoted are ine. All offers subject to bility. Add 75p
30-00 23-95 for postage, packing and insurance on ali orders (Cartridges 20p) OR, IF SECURICOR
KOSS PRO-4AA.. 28-00 20-95 DELIVERV REQUIRED add £1-95 only. Make cheques, Money Orders payable to 'COMET'.

cOMEr HIGH FIDELITY DISCOUNT WAREHOUSES

OPEN DAILY TO THE

PUBLIC FROM:

Sam-8pm Monday

Sam-1pm Tuesday
m-8pm

Dept. PW EDINBURGH:

Dept. PW LEEDS: 78
W.dnnday Dept. PW S HEFFIEL|
9am-Spm Thunday

9am-8pm F
2am-5.0

Dept. PW BIRMINGHAM: Heeley Road, Selly Oak, B29 GEY Tel 021-472-i 5131 and at Tivoli Shopping
Cen tre. 1570-1572 Coventry Road Yardley 6 1B. -0684
1 Newhaven Road, EH6 5QX. Tel
Dept. PW HULL: Reservoir Road, Clough Road HUG 7QD. Tel.:
rmley Road LS12 2EF. Tel.: 0532 40551
: The Mill, 1 Loxley Road, Malin Bridge, SG 4TN. Tel.: 0742 341721[6
Dept. PW STOCKTON: Teesway, Portrack Lane, Teesside TS18 2RH. Tel. 6132/ 521!
Dept. PW ROCHDALE: Corner of Well i'th'Lane and Queensway Te.
Dept PW LEICESTER: Syston Street. Tel: 0533 52236
Dept. PW WIGAN: Whar! Mill, Princess Street, WN3 4EZ. Tel. : 0942 34741
Dept. PW liOND(;)N l-;ggl;brldge {nr. Croydon) 190 London Road Hackbridge, Wallington, Surrey.
el. : 01-669.

: 021-706-
031-554 4454 (9 lines)
0482 46441 (6 lines)

0606

-stock by
SE'GURIGOR within 72 hewrs.

Dept. PW LONDON: Dagenham, Rainham Road South, Dagenham RM10 8ST. Tel.: 01-595-5111

Dept. PW SUNDERLAND: 4-7 Thomas Street, Sunderland, SRt 1HR. Tel. : 0783 59993

{Add E1.95 only for Securicor detivery)
ALL GOQOS FULLY INSURED AGAINST
LOSS OR DAMAGE WHILST IN TRANSIT

Dept. PW RENFREW: Blythswood Trading Estate, Argyle Ave., Renfrew, RA4 8EL, Te/.: 041-866 5731
Dept. PW JARROW: 56/64 Ellison Street, Jarrow NE32 3MT. Tel.: 0632 892211

Dept. PW SANDIACRE: 121 Town Street, Sandiacre, Nomngham NG10 5DW. Tel.: Sandiacre 6116
Dept. PW LONDON: Hayes, Silverdale Road, Pump Lane, Hayes. Tel.: 01-573 1641

B 1077



LA - E1L

. PG BGARDS (not-corputer pana
1 nll B Irenzis] single wave hond
n cligy

ator £1-50 the thres,

ctifier {itt usd 3 3mdh) 100 PIV 2 amps.

rirldg e 1064

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.

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. g

SPECIAL CONTEMPORY STYLE SLIMLINE METAL
CASE WITH WOODEN END CHEEKS
AVAILABLE FOR THIS AMPLIFIER—DETAILS
CLUDED WITH ALL LISTS, OR AVAILABLE ON
RECEIPT OF S.A.E.

TEXAN 20+20 WATT.
STEREO AMPLIFIER

TOTAL COST OF COMPLETE COMPONENTS
ONLY £27-35—POST FREE !

IS NoOw
IN-

gtirg of 2 off each,
e L

r £1-25.

12 PLASTIC KNQEBS. Chrame and Go e—1 off enc™

=~ gpring clin E1 25

1 COMPUTER PANELS d with ¢omponente including
LAY ELTH * £ Q.

SLIDER CONTROLS {!e23 knohe)
: ing

GREAT BRITAIN

'SURPLECTRONICS

216 LEAGRAYE ROAD, LUTON, LU3 1]D, BEDS.

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.

P. E. ‘GEMINP
STEREO AMPLIFIER

30 Watts (R.M.S.) per Channel into 8 Ohms ! !
Total Harmonic Distortion 0-02% !!
Frequency Response (—3 dB) 20Hz~-100kHz ! !

ELECTRO SPARES

21 BROOKSIDE BAR,
CHESTERFIELD, DERBYSHIRE.
QUALITY @ SERVICE @ VALUE

Raoio
COMPONENTS )

760 payes 1157 %

| Home

185 electromnic
S&mpunents c\eardv
Yisted and index®

{3
Bookmat
with usefut
ystof

\gu\“\lﬁa\

a‘,\“gv‘\a\‘mnﬁ

2
1
L
o

POST THIS COUPON

with chegue orPO.for 75p.

POST AND.
PACKING

plus 20p

The price of 75p applies only to catalogues purchased
by customers in the U.K. and to BFPO addresses,

1078

‘The Catalogue
you MUST
have!

Details of our popular
Credit Account Service
and our Easy Ordering
System are included

in the catalogue.

Address

"HOME RADIO (Components) LTD. Regd. No. 912966 London
Dept. PW, 234-240 Londen Road, Mitcham CR4 3HD



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

MEDUGE

the fantastic ASTRAD 17 and SEE for yourself that the A

incredible Russians have done it all NOW! It’s the radio ] - R RADIO
perfectionist’s dream come. true! THIS ONE SUPER.

SEDES ALL EARLIER MODELS! It will probably make - " L} DR » .v.
. your present radio secem like a “‘crystal set’’! Complete with e

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 a,
roar that would fill a hall! Much wider band spread, for absolute
oint’’ station selection! Plus “‘MAGIC EYE’’ tuning
ndicator 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

Y

at your fingertips including Standard Long, Medium, Short U/ v, 1 —_—

and Ultra Short Waves to cover the four corners of the SHR NK TU UNLY 4X1D!§X4/ﬁ |
earth during 24 hoursadayincludingali normal transmissions. Iﬂl:hes Bp f(]X’/ Loy

VHF: FM/USW, AM: LW, MW, SW, gets, locally, local & new - S=

stations not yet operational, and messages from all over the 5 A o §§§§\ &

world! Expensive TURRET TUNER side control waveband 4 10D SSSSSSS o
selection unit (as used on expensive T.V.'s!) Every waveband clicks AND $§§$S§$§§ 1
into position giving incredible ease of station tuning! Genuine push- . » ) *0, \$§§§ vﬁ'
pull output! ON/OFF volume and separate Treble and Bass tone - DF ITsp OMPAR S== 4
controls for utter petrfection of reproduction and tonel Praess- ANDARD LO and | . ERFORM & \§ 1
button dial ilumination! Take it anywhere—runs economically ) ; n wlth ANCE = i
on standard batteries {obtainable everywhere) or direct through . [} RANT] 88 Q

battery eliminator from 220/240V AC mains supply. Internal - 5 5 RAD :§ e, J
ferrite rod aerial plus built-in “‘rocatable” zelescopic;eria{ extending | l i ,USI SEN - [
to 39 ins approx. 1t’s also a fabulous CAR RADIO. Can also

be used through extension amplifier, tape recorder or public . ”ks’ ’IM“E”ER!

address system. SIZE !4ins x {0fins x 44ins overall approx. *NOW AVAILABLE WITH

Magnificently designed, made to give years of perfect service. v fabulouscoMPuTEMSED‘

{U.K. service facilities & spares avaiiable for years & years to come, p = ' —-———‘

if ever necessary!). With WRITTEN GUARANTEE manual with [ . WORLD TUNING GUIDE!

simple operating instructions & circuit diagram. ONLY £20:75 | o' NO MORE GUESSWORK~

(with mains/batterv eliminator £1-48 extra), BOX, POCST,
ETC. 50p. * BUT WAIT, for only 55p extra you get the
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! NO MESSI
for personal listening (Sorry—We cannot change these new radios for any earlier

Il
NOLO
ﬁﬂi :
s ASTRADI7
Bﬁggmus

PORTABLE RADIO& COMMUNICATIONS
RECENER S Wiy e

REC

THoy h

" :rﬁl‘l%sﬂ'guﬂ”ggsm”
& U8 CORNERS ﬂnf%;"alm "'Es

)

“=>"" "MAGIC EYE tuning
= levelindicator

A

INSTANT DATA at yaur fingertips —
enablesynuto TUNEINAFLASH o
transmissions the warld pver!

NG!) PLUS Standard ‘longlife’ batteries PLUS ultra sensitive earphone
model purchased.) HURRY| Shopertunities save you ££’s and ££'sl

RADIO and
CASSETTE
PE RECORDER
& PLAYER

e

VILE ANVEM,

WITH REMOTE
CONTROL MICROPHONE

Shopertunities ‘‘thunder’’ ahead with an offer that’s FANTASTIC (even
by our standards!). We've smapped up 500 magnificent machines. Latest
sensation in the world of sound! First-class makers! Fabulous VHF, AM/
FM Radio AND Cassette Tape Recorder & Player combined & it also
runs off standard batteries or mains. (Simply plug in the 220/240Y 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! % Sep-
arate ON/OFF and HI-LO volume controls! x Heavy duty built-in
speaker!  Earphone (for personal listening or *‘monitoring”) and extension
speaker sockets! % Remote control microphone! s 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. AND the amazing built-in
full circuit VHF, AM/FM Radio gives you superb clarity of cone, 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.

1448/

EAONEW AC/DC BATTERY/MA

Cassel

control

: WE COULD
microphone.

CHARGE U

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
BESTI Expensive “‘PIANO KEYBOARD’ CONTROL PANEL (or latest
MASTER SWITCH control) AND AUTOMATI|C 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 control microphone, etc. Size 9%in x 5in x 2iin approx.
Design can vary slightly. With carry handle, WRITTEN GUARANTEE and
full instructions. {(Recommended selling price £26'97!) OUR PRICE ONLY
£12°49 post, etc., 3lp. Send quickly, after receiving goods test 7 days—re-
fund if not delighted. BONUS OFFER (one per customer)—Cassette
tfape, set of standard batteries AND microphone stand all for 50p extra,
if required.

Order by post to Uxbridge Road address or call at either store. Bargains
galore at both stores—(COMMERCIAL TRAVELLERS PLEASE NOT
Merchandising office at Holborn store.)
Dept. WP/29 164 UXBRIDGE ROAD (facing Shepherds Bush Green),
LONDON, WI2 8A@ (Thurs. I, Fri. 7). Also at 37/39 HIGH
HOLBORN (opp. Chancery Lane), LONDON, W.C.I1 (Thurs 7 p.m.)
BOTH STORES OPEN MON TO SAT 9 A.M. UNTIL 6 P.M.

E:]

1079



. STANDA;RD & CUSTOM-BUILT AUDIO & ELECTRONIC EQUIPMENT -
| ; NEW & SECONDHAND MUSICAL INSTRUMENTS. MAIN

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

SA25-SA35-SA100 |OTHER SAXON PRODUCTS ...

LOW.BRICED AUDIG"MODULES 120 WATT HEAVY DUTY MODULE £13-90 -+ 20p carr. or with supply
= + 40p
FOR DOMESTIC & COMMERCIAL USE £1895 . °

Featuring a rugged class A driver stage, this module will
fun from all our mixers, etc., and most other makes of mixer.
it delivers 120 watts into an eight ohm load and employs 4 T03
can (115 watt) output transistors,

SPECIFICATION *
Power output 120 watts into 8 ohms
Freq. response  20-20,000 HZ + 2dB
input sensitivity 200 mV into 10K
Construction Fibreglass board

N
Size 8” x 4* x 4* (5" with supply) A
Low distortion parailel push-pull output gtage. l N EW ;Gglmaptltyverslon £27'90

SINGLE CHANNEL SOUND/LIGHT CONVERTER

THESE THREE MODULES HAVE ENJOYED UNPARAL-

li'EiLEEl?z SBUE(I:ﬁ(E;si!RgERI':\(\;IInigles¥SE¥Hwéoggﬁgngf This compact and reliable unit operates from amplifiers with

LR L A T S R W L UL TS R T k"l outputs from 5-100 watis. Does not impose a heavy load on

CAN NOW OFFER FAST DISPATCH ON MOST OF our Biuualisa or, if connected in the wrong polarity, cause any

ADVERTISED ITEMS, INCLUDING THESE THREE EERELDELRUILELTERIEN

MODULES. Operation Is simplicity Itself and the unit Is fully fused. The
. unit is supplied to function from bass notes but may easily be

. converted to respond only to treble or mid-range notes by the
SA25 £ 2- 95 addition of components costing less than 5p.

25 WATTS RMS. 7 transistors 7 diodes

carr.
SA35 £4-45

35 WATTS RMS. 7 transistors 7 diodes THREE CHANNEL SOUND TO LIGHT UNIT
Handling the total of 3000 watt (3kw) thls unit is unique for Its price in that not only bass, middle and

| carr.
SA1 £1 [ 9 free treble but alsc master controls are provided, Two amplifier sockets elIminate the need for split leads
. ete. Supplled In tough white steel case with a blue . £1 .7 carr,’

hooded cover. Full nteed.
100 WATTS RMS. 11 transistors 6 diodes g erdntlviauarantes 30p

£8-90 v
free

ALL THREE MODULES HAVE OPEN & SHORT CIRCUIT :\nougM\gERSION £6-50 carr, 20p (As illustrated. S.A.E. details 9 volt operation) Outputs up to
vo . .

PROTECTION, AND THE SA100 IS PROOF AGAINST
OVER-DISSIPATION & FAULTY INDUCTIVE LOADS. .
ONLY ADVANCED DESIGN TECHNIQUES MAKE THESE e e e 18 £1 .80 carr,
EXTRA-ORDINARILY LOW PRICES PQSSIBLE. } - 30p

SAXON STEREO
CONTROL UNIT,

BRIEF SPEC. FOR ALL THREE MODULES
Freq. response 15-40,000 Hz 4+ 1dB

2% at 1
B ssortion 0-2% at1 kHz Two decks, and full headphone monitoring. The unit Is malns operated and measures 174~ x 3* x 4* deep
Loads 4 to 16 ohms and Is finlshed with a smart white on black facla. The controls are: Left/Right deck fader, volume, bass,
Quiescent current 15 mA treble, Headphone Selector and volume, Microphones volume, bass, treble. mains onfoff.
3 THIS IS A MUST FOR THE HOME BUILT HIGH QUALITY DISCOTHEQUE AND 1S COM-
Noise Better than —75 dB - PARABLE TO UNITS AT OVER TWICE THE PRICE. (N.B.—Stereo only has mic Input.)

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

Size 437 x 4% x 17 (SA100) COMPLETE AMPLIFIERS
PR SARISAZ) The CSE 100. £34-90 carr. free
Circults, connecting instruction and application data are supplled R R
free with all modules. R Thlis versatile unit is now available in a black vynide
case and so represents even better value than aver
dellveri;&sspee%h and“musk: powerslof u‘p t:z 100f
watts’ and continuous signal outputs o
POWER SUPPLIES FOR 70 watts. Two individually controlled inputs wlith
THE SA25/35 & SA100 AUDIO MODULES wlde range bass and treble controls. Ideal for small groups D.J.S., etc.
PU4S Unstabilized supply for 2 SA25/35 £4-90 The SAXON 4§00 £48-50 carr. free
PU70 Unstabilized supply for one or two SA100 z ——" ) “With an RMS output of 120 watts speech and music,
£7:75 carr. 40p b . w ] 100‘ walxttg F(égrntilnuotus‘ power.d 10%' |ndlvld\l;ally
¥ . controlle nput stages and wide range bass
MT4s Transformer for above, heavy duty  £2-85 carr. 20p and treble controls, this amplifler has established

Stab PS45  Stabllized module for 2 SA25's or two SA3S's itself as a unit offering quality and reliability at low

£3-50 carr. free B o A P cost,
MT30 Tra‘naforme; for uns&:l:illlzed supply g:n;sle&e w2léh cxri - =
TG D oLy £4:90 carr. 40, | LOUDSPEAKERS British made bargains!! ,
- P | 127 25 watt 8/15 ohms £5-95 carr. 30p, 15" 50W.8/15 ohm £14-50 carr. 50p.
PS70 Stabilized supply module for one or 1“I£<>‘§9A:L°:r: - 12* 40 watt 15,000 gauss magnet system B8/15 ohm £11-50 carr. 40p.
GLASS FIBRE P.C. BOARD B}%cl-gfh‘z rri%cfit-eso ou;_'sp_'r!:g £11-451 poz;;reo% . o ?‘?SRTAggggﬁggrs
. ct gold plate rr ' our price 1 post tree ) .
AND ARE SUPPLIED FULLY TESTED : L P ON ALL MICS.

CALLERS &‘ MAIL ORDER: CALLERS ONLY: BUSINESS TERMS OF BUSINESS:
351 Whitehorse Road, OUR NEW HOURS: C.W.0. or C.0.D. (350 extra)

Thornton Heath, Surrey. DISTRIBUTORS 9.30 a.m, All cash-in_regd. envelopes pleasel
91.689 3685 CIRCLE SOUND, to 5.30 p.m, Telephone orders to our CROYDON BRANCH.

328-330 The Banks, Rochester. TRADE & EXPORT enguiries invited.
Medway 404199
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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 undoubtediy 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.
ltems not subject to 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

Y 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

;QDXers 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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5 right in all drawings, photographs and articles published in *'Practical Wireless" is fully protected, and reproduction or imitations in
v(?hlgl(e: t')v:ai%afa?r?sa:.;meggse;ﬂ?fgr%%dgn. All reasonabgle':recaugtiogs are taken by ‘'Practical Wireless” to ensure that the advice and data given to readers are reliable.
We cannot, however, guarantee it, and we cannot accept legal responsibility for it, Prices are those current as we go to press. All correspondence intended for the Editor
should be addressed to Fleetway House, Farringdon Street, London, EC4A 4AD. Queries must be accompanied by a stamped, addressed envelope. Address correspon-
ts to Adverti t M . Fleetway House, Farringdon Street, London, EC4A 4AD.
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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.

Tulip Time Rally

The 1873 “Tulip-Time” mobile
rally will be held on Sunday
May 6th at Surfleet, 4 miles north
of Spalding on the A1l6.

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 a.m. 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.

et iehiid arin

Photograph by P. M. Fietcher.

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

M. A. COLWELL—Editor.

exemptfrom VAT.

1082

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.




Cordless Iron

This cordless soldering iron
comes from the VU.S.A. 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 seeing 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.
Box 19, Royston, Herts, SG8 S5HH.

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
Excelsior 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
readers 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 unijt be accidentally
overloaded its drive is so ad-

justed, that the output voltage
switching the

falls completely,

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 S50Hz 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-
try Estale, Sevenoaks, Kent.
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 improving
 UHF
“radio

A.N.AINSLIE

for any hi-fi enthusiast and; despite the 16

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

The advantages are numerous—being « 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 difficultes in securing top quality f.m.,,
regardless of the equipment used.

VHF radio provides a most useful signal source

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 signal-to-noise ratio assumes an
optimum value (usually 50 or 60 dB) with only a
few pV 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 ost situations. A person who gets no increase
in noise is indeed most fortunate and need read no
further! g

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

Audio output

-30} .
AM Rejection

Output level (dB)
2
o

=60 noise
~70r Mono noise
. " .
v 10pV 100pV mv
tnput 1855

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

Very few people are fortunate enough to be able
1o Teceive “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 multi-
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 steres reception
is that of “stereo” moise—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. S

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



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.f.’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.

St —12V
d gi S
2N3818
L2
A
- 27
Ae____<:1B ] w38 ’57 B—‘_Euner
Tonr € 30
5nF R3 - |oF
=, 100k FS ?e
30pF SnF 5nF L o

7856

. Fig. 2: Circuit of the amplifier using two fe.t's.

To design an amplifier with a front-end compar-
able to the best tuners use has to made of f.et.
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.

103

H Ferrite bead

Input winding
5 Turns 28 SWG
centre tapped

L_/‘
)Centre tap

Output winding
2 Turns 22SWG

857

Fig. 3: Details of simple transformer to malch
balanced 400Q) feeder to 750} 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 75 co-axial
feeder so Fig. 3 shows a transformer that can be
constructed from a small ferrite bead for 4000
balanced feeder. '

THE PCB

The amplifier can be very easily built on a single
piece of printed circuit 4”7 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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Fig. 5: Winding information for L1 and L2.
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Fig. 4: Printed circuit board, for the circuit of Fig. 2, shown actual size.

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
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 “ineflicient”
aerial, in most cases a short piece of wire.

With the amplifier on, the tuner is switched to the
local stereo station and the tumng 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



—12V Fig. 6 : Circuit of the second amplifier, using BF200
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makes this uneconomical and ordinary low-noise A el 'ﬁ&v'-3 wound
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well. The proposed amplifier, Fig. 6, is two stages ‘1‘ S5Turns L1 use 22SWG
of a conventional r.f. amplifier design. Fig. 7 shows 1 € { L 2TU"ns (Ll G

a full size print layout for two stages, although for
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 specified are BF200 and these
should be used for at least the first two stages to

keep the noise 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 results 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

L2 & L3 use 18SWG
copper wire.

863

Fig. 9: (above) Details of the three coils shown in Fig. 6. In the photo-
graph (below) the second amplifier board js 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 —————
f L
—\N==5=0
_____ . q L
ozE=REY ===
QL
—— M\ ==o=20
Gl
]
1864 7

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

The relationship is:— R=Zm~—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
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i
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€ 100nF 2000uF_2600uF - -
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Fig. 11: Suggested power supply for the v.h.f. amplifiers.

eight ways, two f.e.t.’s followed by three tramnsistors
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. |

NOVEL TONE GENERATOR

HENEVER home constructors and experi-
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
gce [3 . .
- GET114 <RI
o Tr2 /‘F 1K
Output
. C
s See text
| R2
18k
GET 114 ) oV
1875 Tr1 .

Fig. 1; Circuit of tone generator.



capacitor for iis action. 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 transistors 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
current 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 is
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 af. 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 100Q 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 apprec1ated 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 ftransistors’
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. a
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POLUER
AMPLIFIER

D.SILVESTER

HE audio amplifier to be described was designed

I to deliver in excess of 10W r.m.s. into an 80
load, whilst being constructed in a 44in. x
3lin. 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 8Q 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 circait
should be adhered to as it is only the values of R6,
R8, R9 and R1! which need to be changed.

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

éR‘l
S 47k

Tr1-Tr2
R3
10k
2
e
-G
Input
| RP 10k
VR1
R4
o cocth, <R 00
6-4uF mpm 47k C4 10pF
+
C3
TSOuF

Fig. 1: Circuit diagram of the amplifier and pin connections for the output transistors.
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is this the price

yo

" Probably, if you're still using an
ordinary soldering iron,
Ordinary soldering irons can cause
damage to transistors and
integrated circuits — damage
wihich wastes time and costs &
money. Now, with the unique
ANTEX X25 and CCN low leakage
soldering irons no harm can come
to the most delicate equipment,
even when soldered "Live’.
{You could be making quite a saving).

MODEL X256

220 -240 Volts or 100-120 Volis.
The leakage current of the NEW
X256 is only a few microamps and
cannot harm the most delicate
equipment even when soldered

MODEL '

"live”’. Tested at 1500v. A.C.
This 25 watt iron with it's CCN
truly remarkable heat-capa- 220 volts or

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 bits avail-
able 3/32" and
3/16". Totally
enclosed element
ceramic and steel
shaft, Bits do not
“freeze'’ and can
eastly be removed.

240 volts. The

15 watt miniature
model CCN

also has negligible
leakage.

Test voltage 4000v.
A.C. Totaily enctosed
element in ceramic shaft.
Fitted long-life iren-coated
bit 3/32". 4 other bits
available 1/8", 3/16", 1/4"
and 3/64".

PRICE: £1.80 (rec. retail)

OR Fitted with triple-coated,
iron nickel and Chromium bit 1/8"",
PRICE: £1.95 (rec. retail)

'soidering iron
3/32"

‘PRICE: £1.75

(rec. retail) Suitable for production
work and as a general
pur pose iren,

MODEL MES.KIT
Battery-cperated 12v.
25 watt iron fitted
with 15’ lead and 2
heavy clips for con-
nection to car battery.
Packed in strong plas-
tic wallet with booklet
“How to Solder’”

PRICE: £1.95 (rec. retail)

SK.1 KIT

Contains 16 watt

bit, 2 spare bits 5/32'" and
3/32", heat sink, solder, stand

PRICE: £2.75 (rec. retail)

Please send the ANTEX
colour catalogue,

° ° ° Please send the following:
From radio or electrical dealers,
car accessory shops or
in case of difficulty direct from:—
ANTEX LTD. FREEPOST
{no stamp required) PLYMOUTH
PL1 1BR Tel: Q762 67377.

MODEL CN
Minigture 15 watt

iron-coated
bit. Many other bits
available from 3/64"
10 3/16".
220, 110, 50 or 24.
PRICE:

MODEL
miniature iron fitted with 3/16"

and ‘“How to Solder’* booklet.

MODEL G

18 watt miniature irop, fitted
with long life ironcoated bit
3/32". Voltages 240,220
or 110. PRICE: £1.83
(rec. retail}.

MODEL CN2
%, Miniature 15 watt soldeing
% iron fitted with
nickel plated bit 3/32".
Voltages 240 or 220.
PRICE: £1.70
" {rec. retail)

fitted

Voltages 240,

£1.70 (rec, retail}

[
MODEL SK.2 KIT
Contains 15 watt miniature
iron fitted with 3/16"
bit, 2 spare
bits 6/32"
and 3/32"
heat sink,
solder, stand
and '"How to
Solder”
booklet. ;
PRICE: £2.40 |
(rec. retail)

i enclose cheque/P.0./Cash
{Giro No. 2581000}
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BRAND NEW SEMICONDUCTORS & COMPONENTS GUARANTEED

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

2N4931 270 AF1l6 0925 BC307 010 BF27L 021
. TRANSISTORS 9N5172 008 AF117 020 BC307A 010 BF272 ~§s TTL. LOGIC I.C. NEW PRICES
26301 15 2N2924 012 2N5174 028 AFLI8 -50 BC307VI 010 BF273 -25 1-2¢ 25+ 1-24 25+ 1-24 254
2G302 15 2N2925 012 2N5175 026 AF121 022 BC308 009 BF274 028 n 5p  £p p  #p
26303 25 2N2926 oN5176 032 AFl24 024 BC.08A 009 BF457 046 | SN7400 020 018 8N7428  0-50 041 B8N7460  0-20 0-18
2G:306 80 Green 010 2N5246 048 AF125 020 BC30SB 009 BF458 057 | SN7401 020 018 8N7430 020 018 8N7470 080 028
26309 -80  Yellow 010 2N5190 082 AF126 19 BO309 -10 BF459 -57 | SN7402 -20 018 8N7432 048 042 SN7472 030 025
2G344A 0-26  Orange 0-10 2N5191 096 AFI127 020 BC30SA 010 BFs21 910 | BN7403 20 018 8N7433 071 062 8N7473 040 084
2G345B  0-25 2N3053 0-31 2N5192 1-24 AF139 38 BC309B 010 BFS2ia 230 | SN7404 -20 018 8N7437  0-52 045 SN7474 040 034
26371 1§ 2N3064 047 2N5198 101 AF170 25 BC313 0.80 BFS28 092 | SN7408 -20 018 SN7438 052 045 SN7475 045 035
20974 015 2N3054 048 ON5194 110 AF172 025 BC327 024 BFSel 097 | BN7406 030 024 BN7439 052 045 BN7476 044 0489
2G381 .92 ©9N3055 050 2N56105 148 AFi78 055 BC328 022 BFS9s 028 | SN7407 056 048 gN74d0 020 018 BN7480 075 070
2G417 20 2N3390 020 2N56245 048 AF179 065 BC387 19 BFW10 061 | SN7408 -20 018 BN7441AN 075 072 8N7481 195 107
2N109 -49 9N3391 0-20 2N5457 0-80 AF180 0-50 BC338 19 BFWI1L 061 | 8N7409 -20 018 8N7442 070 088 8N7482  0-87 061
aN174 -40 2N3391A 023 2N5458 0-88 AF186 40 BCY30 085 BFw1s 0485 | SN7410 20 018 8N7443 104 088 BN7483 100 082
2N176 75 2N3392 aNB459 AF200 35 BCYSl 040 BFX13 028 | 8N7411 22 020 B8N7444 104 088 BN7484 095 085
ON274 75 2N3393 1g SN128 83 AF239 41 BCY32 BFX29 o5 | BNT7412 43 0838 SN7445 185 1.7¢ 8N7485 2:60 230
2N335 75 2N3394 012 2N 37 AF240 73 BCYS2 75 BFX30 8N7413 30 027 BN7448 200 160 SN7486 045 0-40
INu51 95 2N3402 17 3N199 36 AF279 54 BCY38 84 BFX37 30 | 8N7416 45 040 BN7447 1-30 0 SN7488 12:40 11-80
2N376 00 2N3403 19 3N140 76 AF280 -54 BCY34 -85 BFX44 .33 | SN7417 45 040 SN7448 104 092 BN7489 497 440
2N384 98 2N3404 0-24 SNI4l -89 AFY42 074 BCY38 040 BFXe6s 248 | SN7420 020 018 BN7449  Pricetobe SN7490 080 075
2N388A 040 2N3406 0-27 8N142 -54  AP211 55 BCY3® 1.05 BFX68 030 | 8N7421 22 020 announced shortly 8N7491 120 1-08
2N 404 28 2N3414 010 3N143 -84 AL102 76 BCY40 050 BFX84 024 | SN7422 48 042 BN7450 020 018 SN7492 075 070
2N 404 20 2N3415 010 3N152 79 AL103 070 BCY42 0156 BFXs5 0290 | SN7423 -52 045 BN7451 020 018 6N7493 075 0-70
2N458 -75  2N3418 15 74 ABY26 030 BCY43 15 BFX86 024 | 8N7425 -48 042 SN7452 020 018 SN7494  0-84 0-80
2N456A 076 2N3417 3N154 74 ABY27 86 BCY58 BFX87 025 | SN7428 -82 028 B8N7453 020 018 8N74956 080 074
2N4574 080 2N3570 3N159 00 ASY28 BCY59 22 BFX88 030 | SN7427 -48 042 BSN7454 020 018 BN7496 100 090
A Tl LI 3Nwmo 507 ABYSs o0 BOYer 094 Briio 08
2N691  0-84 2N3702 010 SN201 105 ASY5S 85 .BgY% f; ngg ~84g SUB-MIN ELECTROLYTIC
2N696 015 2N3703 010 48721 055 BCY7l 022 BFY17 o090 | Azsllead 8p each
2N697 15 2N3704 010 0050 AU103 125 BCY72 018 BFY18 025 | values: (uF/V); 6-64/64; 1/40; 1.6/25; 2-5/16; 2:2/63; 4-7/16; 477/25;
2N698 25 2Nazos 010 49030 78 Beior 14 BCYST 847 BFY19 085 | 5:4/6'4; 64/25; 10/16; 10/25; 10/64; 12:5/25; 16/40; 20/16; 20/64; 25/6-4:
2N699 -89 2N3708 090 0201 81 BC10S 018 BCYSS 240 BFY20 050 25/25; 32/10; 32/40; 40/16; 50/6-4; 50/25; 50/40; 64/10; BO/18; 80/25;
2N708 010 2N3707 010 joa10 2% BCls 014 BCYs9 080 BFY29 040 100/6-4; 125/10; 125/14; 200/10. !
2N706A 012 2N3708 070 ooio '3 BCLI3 13 BCZ10 035 BFY37 0-20
N g INuTS 080 somo 080 Dolis 015 Bbils 09 DEYi 062 S Gl Sl
aN7I1 -80 2N3711 -80 iggég gg BC116 16 EBD116 .76 BFY50 18 {}V 50 100 200 400 600 800 1000 1300
aN718 021 2NS712 095 joias %% BClIGA 018 BD121 075 BFYSl 018 | g, Sp % 10p 1lp 1% 16p 20p  —
2N718A 080 2N3713 108 so50. o049 BCI17 021 BDI23 082 VFYS2 018 | gy 15p 179 200  22ip 2p 2 30p  3p
2N720 -50 2N3714 115 gpico 43 BCl18 11 BD12¢ 067 BFY63 015 | 15, — — %p 80p 32p 8p — —
2N721 065 2N3715 198 0502 4% BCilo 087 BDis0 0&7 BFYss 031 | jpy S0p 35 40p 47y S6p B6p Wp  —
2N914 16 2N3716 180 450a9 S5 BO121 28 BDIsl 040 BFYed 041 | .0 86p 45p 48p 55p 85p 76p 8T —
2N918 17 2N3773 35 o350 i BC128 -29 BDI132 .50 BFY75 40 | 8 7p 80p 80p 2100 #£1.40 2170 2375 —
2N918 -80 2N3774 .33 40395 50 BC126 -16 BD136 -43 BFY76 .22 amp and 3 amp are plastic encapsulation,
N> O3 INove B39 soss 044 TS 030 Doy Oy BFYs 038
. . D137 065 BFY78 0368
B iR DM G B o B SR M s Dane o naes e
® D - 30 -80 i BAX16 12 FBT
2N1091 24 ON3779 15 38:23 g§ BC136 115 BDI40 083 BBX19 13 | IN914 b AA128  15p BAY18 17;; OAﬂa“ 23;'
2N1131  0-20 2N8780 460 3017} o 15 BDY10 126 BSX20 014 { INS16  7p AAZ13  12p BAY3l 7p OA10 D
2N1132 080 2N3781 867 40u1% % Beiss 20 BDYIl 150 BBX21 O IN4007  20p AAZ15 12 BAY38 25p 049 10p
ON1184 27 2oN3782 .37 40138 1 BC140 -84 BDY17 1-50 BSX28 1844 7 AAZ17 10p BY100 15p QA47 8p
2N1302 18 2N378% 78 20467A BC141 -390 BDY18 175 BSX27 g4 { 18113 15p BA100 15p BY103 73 0A70 7w
aN1303 016 2N3790 1o 404674 069 Boisg .24 BDY19 197 BSX28 18120  19p BAlo2  25p BY122 47ip OA78 10p
2N1304 20 2N3791 208 oo g9 BCl43 -21 BDY20 92 BEX29 47 | 18121 D BAll0  25p BY124 15p A79 7
2N1306 20 2N3792 20 40801 BCi44 .94 BDY38 5 BSX30 18130 8p BAl1l4 15p BY126 15p 0A81 8p
2N1308 92 2N3794 .10 10802 BC145 21 BDY60 0 BSX59 78 18131 10p BA11S ki BY127 17p QAB2 10p
2N1307 022 2N3819 028 4oa0a 35 Bol47 011 BDYSL 08§ BSXeo 054 | IS12 12p BAl41  17p BY164 87 0A%0 »
ININS 025 2N3sz0 047 0003 58 Be1ss 10 BDY62 075 BSX61 a2 | 18920 7 BAl42  17p BYX10 22p 0AD1 7
2N1308 2N3528 50 10696 £t BC149 5 BF115 28 BEX76 15 | 18922 8p BAl44 12p BYZ10 36p OA85 7
2N1483 000 2N3824 075 gavo 3¢ BCI1sS 18 BF117 -43 BSX77 090 | 18922  12p BAl45  17p BYZ11 382 0A200 7p
aNpor 0B aNsme 028 Lol 038 Baly 013 beib oh aeve om0 ™ BAXL 'R BVIL B heer der
5 4 " -28 YZ13
DG R duiL bl aan o G oH Bmm B M IR | renrrowes
- - 8Y26 015
iisss 0 v o ACK 080 B WS [ ey RONICS | 51 |pE POTENTIOMETERS
N1671 2N3856 -16 AG196 20 BC187B 11 BF152 -20 BSY27 .16 | MINITRON 3015F 7-BEGMENT 8 mm, TRACK
gg%;gé 2}0 2N3856A 1e KGiay 50 %81653 i3 BF153 .20 BSY28 -15 | INDICATOR (16 PIN DIL) £2-00 SINGLE GANGED. LOG or LIN
2NL702 Mg gg 858 18 4C198 80 B‘IGSC 11  BF154 -16 BS138 -15 May be driven by 8N7447 1k to IM. 40p each.
Nitvs FEA 2N3858A -16 ACI4IK .80 B(é%GQB - BF158 -15 BSY39 -15 TWIN GANGED. LOG or LIN
ana10oBRo's 3859 018 40149K 025 60C 0138 BF160 027 BSYsl 025 | TIL 209 LIGHT EMITTING 1k to 600k ~ 60p each
080 2N3859A 018 Aisis og3 BCLIO 11 BF160 028 BSY52 025 | DIODE. Made by TEXAS INST,
2N2147 70 2N3860 -18 40150V 017 BC171 - BF161 -35 BSY53 -256 | (Red). 85p
3N2148 080 o2Nsses 070 AGice” O17 Bowa 011 BFIS 020 BEYs. 080 MULLARD C280 M/FOIL
RN ::g nser7 098 acwsk 025 Bowse 010 Brice 038 BSYS6 079 | Beeoo PHOTORESISTOR 38p CAPACITORS
aN2198  0-4 TTA 028 4C154 020 Bores o0y BEine 010 Bbaves o5 001, 0022, 0:033, 0-047 3p ench
aNzies 40 2NS378 188 AGits o1g BQISS 09 BF173 019 BRY78 040 0-068, 0-10 v .. dpeach
2N2194 -zg §§§§Zg 91 ACI76K 020 B"‘g"”‘ i ] EeHl 40 | VEROBOARD 0-15, 0-22, 083 .. .+ 5peach
-20 4187 080 DCi84 11 BF178 -25 BEY790 0-45 0.15 0.1 0-47 .. 3
3N2104A 0-80 2N3900A 081 Aciors 020 BCsaL 011 BFITO -30 BSY95A 0-09 Matrix  Mabeix 0-68 oo 10
§§2195 -7 IN3%01 082 Aoyl o5 BOISE 025 BFIS0 085 BUIO4 143 | 2§ x 3tin 170 28p n : o 0
2195A 018 2N3903 020 4ovig 015 BOL87 25 BF181 .82 BUI0S 285 | 2i x 6in 26p 25p Tour oo s
2N2218A 0-80 2N3904 017 ,Gyie ggp DU204 11 BF182 -30 111 0-53 | 3% x 3tin 25p 95p 29uF . . o g’
aN21o . 087 oN3sos 021 AGY® 020 Boaos 010 BFsz 040 DdoNs 062 | 31 x b 0 20 - v %
2N2219A 051 2N3906 032 acvas oo BC208 011 BF184 017 GET111 045 | 5 x 17in (Plain) 8%p =
2N2290 020 2N4036 063 Aiees o5 BO207 010 BFIS5 017 GETII3 020 | Vero Pins (Bag of 36) 20p WIRE-WOUND RESISTORS
ggggzh 20 9N4037 042 Acyos i DC208 009 BFI4 014 GETLI4 0-20 | Vero Cutter 45p 26 watt 5% (up to 270 ohms
2N22§2 :gg 2N4058 012 ‘4Gyso 12 gczoo 10 BF195 15 @RT115 050 | Pin insertion Tools (-1 and 15 only), 7p
N 2N3059 080 4Gy39 .55 C211 -30 BF196 18 gETI19 085 matrix) at 55p. 5 watt 5% (up to 8:2k Q only), 9p
99924 0-41 2N4080 11 AGYi0 $t] BC212K 010 BF197 -16 10 watt 5% (up to 26k only),
2N238R 011 2N4061 011 Acws o35 BC2IAL 013 BFI 015 GET120 0-25 10p ’
2N2360 039 2N4062 011 4cyai ggy BC2ML 014 BF1e9 18 GET535 020 “SCORPIO”
oN2369A 017 2N4302 25 AD136V  0-08 BC236 16 BF200 -85 GET536 020
2N2648 0-41 2N4303 082 apigo 050 DC237 00 BF224F 014 GET538 020 CAP DISCHARGE POTENTIOMETERS
2N2647 120 2N4913 080 Apidy o DC238 009 BF226T 019 gppeys 012 Carbon:
2§2711 18 2N4914 -87 ADide .80 BC239 08 BF2b7 22 GETS80 lGN|T|0N Log. or Lin., less switch, 18p
2N2712 012 2N4915 095 Apigs 59 BCasl -20 BF238 -92 0-30 Log. or Lin,, with switch, 27p
9aN2713 017 2N4916 11 ADIdev 0.66 BC252 118 BF244 .16 GET883 0-20 SYSTEM ‘Wire-wound Pots (3W), 88p
g§3334 017 2N4917 17 AD140V 1-28 BC253 -28 BF245 88 GETSS7 0-20 Twin Ganged Btereo Pots, Log.
25:290& n:ég ggzgig 50 AD150  0-83 ggggg '83 ggg'ig -48  GETSS0 0-22 . a or Lin. 43p.
2N2905 58 9N4920 23 AD161 -37  Boase Bt 4’ 40 aETaos 0-25 (AS Pubhshed n
0 aD16z 087 Br26d 014 P
2N205A 093 aNas2l 080 4piol\ PR ol O30 BFws 015 RE P.E. November RESETS (CARBON)
2N2906 018 2N4922 055 ADig2 f o889 Dozoe Q18 ppo TURN - 01X att QY GDIEAVER TTCAL
2N2906A 0-23 2N4923 060 ADz;i’ 1.50 202068 028 57 041 0 |97|) -] 02 Watt 6p OR
Nasoy o1y 2N4926 080 4oaii IS0 BCawo g4z BF2:8 048 F 08 Watt 7ip HORIZONTAL
2N20074 025 2N4927 00 AF106 0y BC.01 0834 BF259 0-48 POST c H
2N21s Oy 24928 180 Lyigap o.do BC30Z 027 BF261 093 omplete kit
2N4929 993 Ap 95 BC303 054 BFISL 1 SPECIAL OFFER
2N2023 012 2N4930 225 114 0-25 5 1-45 SERVICE EIO’OO
e ey : EAFIIS 024 BC3o4 043 BF270 025 B
X ing 13p per order, Europe 25p. Commonwealth (Air) 65p (MIN., hil 5 .
(audio transistors only) 15p, extra per pair. Prices subject t(o stZ)t:k‘;v(alilanbiI)it;hmm“g EiLLEL P-&P. 50 THOOMP PRE-AMP 5125

Tel. g:'-::zz &1962| 23 A. MARSHALL & SON CALLERS WELCOME
28 CRICKLEWOOD BROADWAY, LONDON, N.W.2 Bl £ 51Y
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Fig. 3: Component layout on top of veroboard, the copper strips running horizontally underneath.
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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 35V
and a loudspeaker impedance of 8Q (Rp). 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 ;

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

Peuk current in transistors is: .

Vee
2R

= 2:2A (lpk)

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

650mV

0-65
R11 = T —

R6 = 33

= 0:296 Q

pk
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The nearest preferred value of resistor, which
must be lower in value than the calculated value, is
0-270Q. 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 56Q. In all cases the value of R8 and
R9 is:

R8 = RY9 = —— Vee

A = 5-8kQ

The next highest preferred value, 6-2kQ, is rather
difficult to obtain and the value has been increased to
6-:8k. 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 Rl and R2, being at half
the supply voltage.

* components list

- Resistors |

£t 1-BuF a0V
2. 6-4uF 5V -

..C3 50uF 35V
Note: £6 should

. Semiaondncms
Tl MJ4000; ?r? Md&ﬂm = :
- {both with ,mrca washers rxd bushes}
¥C1 NE540L
Availahie from SCS: Cﬁmponerm, PQB 28
Wembley, Mnﬁ&lasex a

i Misceﬂaaaws ; ' SRR
-Diecast box, 44 3{:" x 2” Verohaafd 2 9” x2- 2"
o N mafrtx) %nput sacket, {}umut jac sacketk

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 VRI1, 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 8Q 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 .Fig. 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 duly 1972 P.W. for Texas Amp. Gen;—A. Palfreyman G3UHD, 3%
Gledhcw Park Avenue, Chapel Alleton, Leads, LST 452,

...1971 issues of Practical Wireless, January< May & July issues.—Mr. Ong Choo
Sian, Flat 12B, Jalan Berhala, Off Jalan Brickflelds, Kuala Lumpur.

.Practical Wireless No.'s Vol. 47—1871—E, Blackham, 89 Myatt Avenue, Parkfields,
Wolverhampton Staffs, WV22DN,

.May, June, July, September Practical Wireless for the year 1971, Also Jdan, 71
P. E -J Notan, 274 Packingten Square, Islington, London, N1. 7VH.

pril 1970. Practical Wireless. To buy or borrow. All postage etc. paid.—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

LApril, Junz, July 1867 and Feb. 1958 Practical Televlslon—-B C. Meczk, 39 Horse-
brook Lane, Brewood, Staffor

..{in good condmon) August 1971 and Aprll and March 1872 issues P.W. Full price
pluls postage paid.—D. Mooney, 85 Aughincork Road, Glenanne, Co. Armagh, N.
Ireland.

.P.W, Oct. 1971 Wall chart clrcuit building bricks, December 1871 issue of PW
and Oct 1972 Aertal Data Wall Chart of P.W.—Loong Kok Choong, 1477, Main St.
Jinjang North K. Lumpur, West Malaysm

.P.Y. Nov. 1871 to Feb 72.—K. Dodman, 2 Beaumont Road, Carlton Colvllie, Lowes-
toft, Suffolk.

..P.W. December 71, January & February 72 on foan. Will be returned.—S. G.
Chrlstlan Mulginagar Cotony Block ii/B. Nizampurz, Baroda, Gujarat State, India.

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

.. Television for March, April, Mayand June 1972.—R. T.McCoy 34, Karana Avenue
Grovedale, Vlc{ona 3921, Australia.

..March 1972 “‘Television” with the servicing of the Bush TV103/TV105.—M. V.
Gardner, 180 Clonkeen Crescent, Dun Lasghair, C. Dublin, Ireland.

..issues of P.W. about ten y=ars 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.

Ch a'l1l back issues of P.W.—F. Murphy, 16 Upton Court. Upton, L48 L6LS. Wirral,
eshire.

..issues of P.W. that contalned detalls of capacitive dlscharge systems:—dJ.
Smlth 9 Amherst A Wood, Birmti 2LH.

P.W. Jan. 1972. April 1972 E.E Nov 1971, Feb. 1972, March 1972. Will pay face
value plus postage and packlng All replies answered. Redwood, 45A Lulworth
Avenug, Poole, Dorset, BH15 4DH.
=7 ..P.W. February and April 1972.—Ramesh Udyawar, C/O Post Box 610, Bombay 1,
n |a

P.W. February 1972 issue contafnmg details of !he “Translstor Scape'.—Mr. A,
Chaplm 26 Wakering Avenue, Sh yness, Nr. S n-Ses, Essex,

..P.W. January 1972—T. Fresson, Fernilee, Churt, Farnham, 5urre

..May 1972 edition of Televlslon or a photostat of the second part of the eolour
television project.— . Wilson, 23 Friars Oak Road, Hassocks, Sussex

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

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

..danuary 1872. PW. or circuit and data for B.F.O.—E. Caines, 13 Bates Close,
Penny\' ell Road Bristol 5

..November and December 1671 of P.W.—G. J. Dummett, 670 Shooters H1ll Road,
Blackheath, London, S.E.3.

..The issues of F.'N for September and October 1971.—J. Balicki, 3 Millfields,
Writtle, Essex.




THE FREE %
HEATHKIT CATALOGUE

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

It'sFree .. .it's the latest Hi-Fi/Electronics
catalogue from Heath the world-famous
electronic kit manufacturers...and it's yours
on request. This latest catalogue willappeal
to all the family. Stereo Hi-F1, Transistor
portables. Metal detectors, Electronic
calculators ete, etc. You name it, Heath can
supply. All models offer unbeatable
specifications for price.

Excellent continuous credit and no deposit
terms available . . . this even includes
nstruments.

You cannot afford to miss reading this fine
publication . . . hurry, send off the coupon
for your personal copy today.

Heath (Gloucester) Limited, Gloucester GL2 6EE.

Ask

about our
No Deposit
Terms

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, twoIC'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 in
international publications.

NEW 1214 SERIES STEREO HI-FI
Ideal for use for quadraphonic sound.
the HOW AND WHY OF

KIT BUILDING

Electronics is fun the HEATHKIT way.
BUILD YOURSELF A PAIR

OF SPEAKERS

in 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.

Please send me a FREE Heathkit catalogue

Name

Address

Heath (Gloucester) Limited,Dept. PW 4/73
Gloucester GL2 6EE. Telephone 0452 23451

Schiumberger

-------‘---_-J-
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£120/Eriss  B0p PCFR06 7op| 0033  50pIIN2IR  30p|S2305  50p|AFISs  40p|CRS25/023 AN preferred [SURTUT PIPISOLLS B8P lusy 9.0
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ECFR2  3bpiHZ8O  25p|PY80  35p (791 70p | UL84 60p|3A4 35p|6AC7  80p|6BK7  60pj6H6M  20p| 12C8 82101 955 25p KRN2A
ECres - 75p EZS1 - 27p|PYSL 27 |Usol  80p|UUS 55p | 3D6 15p|6AH6  50p|6BA6  26p|eJ4WA 75p| 12E1  £2-70/956 20p . £8:50
ECF801 62pi(i%31  58p.PY82  35p |pABCSe 35plUYAL  43p(3Q4 45p'6AK5  30p!6BE6  80pi6I5 40p likﬁ \ Sgp gt'u 231) WL41/A1
ooy Soplltin £o0 DYSs a9 |WANY OTHERS I¥ STOCK include Cathode Ray Tulies and Special Vaies. U.K. | IZEIGT 409961 - 80p)
ECH;I 23"’5-1‘;3 iiggj;gggg ggp P. & P. Up to £1 12p, £1-£2 17p, £2-£3 22p. Over £3 post free. C,0.D, 25p extra. }gggj’r 33;1, gg:;s ’15_32 s gfggg
ECHS83  40p N7 g » TEXAS INTEGRATED CIRCUIT SN 76131N Stereo 2R PHOLY Dot :
487 7T14AY £4-0
TR1143 TRANSMITTER RECEIVER 100/126 mcs. pre-amp £0-65. VACUUM CONDENSERS 12, 50, iS)AQS 'iglp, 2822 325 254 sfe-og

Price £12-00 Carriage £1-50.

H.F. TRANSCEIVER TR26

Brand new £15-00 Carriage £1-50. .

SCR 522 RECEIVERS—no valves. £2-50 carriage 50p.
RS METERS 0-8 amp. 24" (U.S.A.) £2-25 Carriage 15p.

55pF each 20,000v. £1-50. P. & P. 20p. 4, 5 and 8§ bank

5 way uniselect: 24V, teed perfect, £3:75;
£4-50; £6-87 respectively. MODULATION TRANS-
FORMERS made by COLLINS. Freq. resp. 200-5000
CPS; Pri. 6000zCT 3000 TV Sec, 600002 3000 TV Audio
power 20W. £1-25. Post and packing 25p.

Colomor (Electronics) Ltd.
170 GOLDHAWK ROAD, LONDON W12,
-RETAIL: 743 4946 TRADE: 743 0899

METERS Fuil List of our very large

stock of meters on request.

Open 9-12.30, 1.30-5.30 p.m. Thursday 8-1 p.m.

"/, 19 NOW
TVS £11-95

ALL MODELS |

405/625: 19" £25-95 Tn
I

COLOUR TV 19" £145 E'

OR 25" £185

LIMITED SUPPLY, REGRET PERSONAL CALLERS ONLY

A SELECTION OF RECENT YEARS MODELS
U.K. MANUFACTURE

TV TUBES REBUILT
GUARANTEED 2 YEARS

FREE 23 £35-95
CATALOGUE &%

177 and 1%~ £5-95; 2!~ and 23”7 £6-45

Exchange Bowls carr. 55p
.

COMPONENTS MUST BE CLEARED

Transistor Radio Cases: 25p Transistor Gang Condensers:
each. Size 947 x 61" x 31”. Post 22p. 20p. Miniature AM. Post free.
Speakers: 35p. 247 8. Brand Modern Gang Condensers: 30p.

new. Post i5p.

Record Player Cabinets. £3-75p
Designed for the modern auto-
changer. Size 17" x 158" x 71"

p.p. 55p. .

Radio: £3-95 8 transistor LW/
MW, Free case, battery. Post |5p.
Precision Tape Motors: £] 95,
200/250V. Famous German manu-
facturer. Post 20p.

AM/FM or AM only 20p. Post |0p.
Press Button VHF Tuner 75p.
Brand new, takes PCF806, PCC89.
Post 25p.
Valve ELLBO 50p

SPECIAL OFFER
Pots.: 25p each. Post 5p. D/SW
500/500 KQ. D/SW 500/100 KQ.
Djs 1 meg./100, KQ, S/SW
500/500 KQ. $/SW 500/1 meg.

DUKE & CO. (LONDON) LTD.

621/3 ROMFORD ROAD, MANOR PARK, E.I2. Phone 01-478 6001-2-3

GLADSTONE RADIO

66 ELMS ROAD, ALDERSHOT, Hants (Closed Wednesday)

VHF/FM TUNER for 88-102 MHz, Seli-powered for
200-250v. a.c. Valves ECC85, EFgs, EF80, ECC82,
2 diodes, metal rect. Chassis 8” x 8”7 x 53",
Price £6 (40p post). £6 post paid after April lst.

ALL REMAINING ITEMS ADD 10% V.A.T. AFTER
April 1st,

- ™

Kit and wii'ing instrs. for 12V windscreen wiper delay control; metal box 31" x
31" x 1% with fixing strap, relay and all compts. £1-50 {post 20p).

MAINS TRANSFORMERS. 240-250v. input Deduct 10% from total bill for more
than one transformer.
B. Charger 12v. at 1}A, 60p (20p)
2560v. at 50 m.a., & 6-3v at 13A, 50p (20p)
90v. at 100m.a., & 220v. at 60m.a. $5p (20p)
37v. 24, 24-0-24v. 150m.a. £2-50 (50p)
.« 250-0-250v. 150m.a. 20v. }A. 15v. 1A. 6:3v. 5A. £2 (50p)
275~-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) B
N. 220v. 50m.a. 6v. 1A, 45p (25p)

EERSmE

STEREO AMPLIFIER 2 x 3W. Printed circuit. Valves

EZ80 & 2 ECL82. Liguidated stock of well-known

manufacturer. Front panel 12”7 x 27, Chassis 9”7 x 37,

Controls on-off, balance, ganged vols., ganged tones;
for 200-250v. a.c. Output t for 3-ohm k

With knobs. Also available for 110v. a.c. Only 26 (p. & p. 50p)
110v. type £5 plus post.

TRANSISTOR RADIO PARTS

Gang capacitors. Min. 180pf+180pf 20p (8p); 150--110pt 80p (10p) 250--250pt
dust cover 30p (8p); 250+250p dust cover, slow motion 20p (5p); triple 335p{
direct drive with slow motion 60p (10p).

Driver transformers. 2:6 to 141 20p (8p); 57 to 141 20p (8p); Output trans.
2x OC81 to 3-ohm 25p (5p); 2x OC82 to 3-ohm 20p (5p); Edgewise pots (s.p.) 37 dia
2-5K or 5K 15p (5p); 2-5K 1” dia 253 (5p); pots with 5/64” dia spindle 2-5K $” long
spiili\;::i]lle 15p (5p) with knob; 2-5K 1}” spin. 16p (5p) with knob; all pots with s. pole
switch,

Osc. coil & 3 if. trans. replacement for P50 1AC range set of 4 for 80p, post pd.

% Ib (min, 100) high stab resistors W to 1W up to 2-5M 50p (10p post); % b mixed
tag strips 2 to 12 way approx. 75 tor $1 (10p post); spring back telephone cable,
10" coil ext. to 6tt, 4-core 15p (10p post) or 7 for £1 post pd.; AUDIO CONNECTORS,
PLUGS 2-pin speaker 10p; 3-pin DIN 14p; 5-pin 17p; phono &p; 3” jack 12}p; 2-6mm
& 3-5rom 6p; METAL phono 12p; #” 124p; 2-5mm 10p; 3-5mm 12p; SOCKETS 2-pin
speaker 10p; 3 & 5 pin DIN 9p; phono single §p; double 7ip; treble 10p; 4-way 12ip;
1" jack open 15p; moulded 20p; stereo open 20p; moulded 25p; LINE SOCKETS
speaker, 3-pin & 5-pin DIN 17}p; phono metal 12p; co-ax. T.V, plug 8p; car radio
plug 8p; either socket 8p. Post 10p any order.
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OR some time now, weather
satellites 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

{ of two small plates of glass. Although

Il

=

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

However, when a small electric
field is applied (this takes about
25V to achieve the desired effect)
the cell becomes opaque. Without
a field, the molecules in the liquid
are uniformly and regularly oriented.
The application of the electric field
causes this molecular structure to
become disoriented and the mole-
cules 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
delicate little beasts especially
during their manufacture. Part of
this process is a photographic one.

There is a particular stage in the’

printing of each mask where un-
wanted 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.S.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
presence 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
into the chamber with the specimen
the process is speeded up some
ten times.

Earlier, | 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
01 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 184 A. 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 vacht 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 necessity 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 opened
up 'a new dimension in marine applications, cspec-
ially with the possibility of cutting down on inter-

connéctions by using integrated circuits. Vibration
-is 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 glamorous
/ displays, several kinds of communications equipment.

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

“batteries, 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 speed 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
marine bands betwcen 250kHz and 4-1MHz and the
use of all solid state equipment nas 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



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 diocdes or other semi-
conductor devices.

The Hepplewhite
Marine Check radar
detector lels you know
if you are on a collision
course. i

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.., 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, solid-
state detector and amplifier of continuous, pulsed

i

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 (8,000
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

o
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The Electra Magnetic Log is an impellerless speed and distance
indicator.
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Fig. 1: The Doppler Principle.

Imagine a transducer giving out sound
waves. These waves fravel in water at a
speed of about 1,000 metres per second.
Speed ‘equals frequency multiplied by
wavelength.

If the transducer moves at a speed “V",-

the speed of the waves fowards the reflector
is now 1,000V metres per second. We
have not changed the frequency of trans-
mission, so the wavelength must now be

The waves are now reflected to a moving

c+V

the normal wave speed and V is the speed
of the transducer and boat. The final effect

is to receive waves of shorter wavelength

Direction of water flow into
paper shown as

Magnetic field

il

Motion
Field T
E Wire

Movement

\ fess,
D / (1,000+V=fx new wavelength.)
object, so that more waves per second hit
7 the receiving transducer. The frequency
is now higher by a factor —_ where ¢ is
D /
k and higher frequency.
7
——————T A

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 1IMHz 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. 2: An e.m.f. is produced between two
metal contacts, providing the direction of flow
is atright-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, nusing 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 em.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
commeon, 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
demonsirated 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 around 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 Court, almost
every chandlery firm was demonstrating it.

The Daoppler speed-/og does not rely on the flow of water to move a mechanical
part like an impeller or paddle wheel. A small streamlined fransducer, 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 waler.

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 semiconductor sensors. No details
were given, but it is possible that the sensors con-
sisted of infrared 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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ireless

ractically

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

I HAD a chap in the shop to-

‘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.

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 MUIT. 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—hardly 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 lessthan 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

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 I 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’s,
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
1354. How’s that for a significant
‘first’? i
* With the benefit of hindsight. Ed.
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P.W's reputation for plenty of
simple and straightforward con-
structional projects is excelled
next month by an extra large
issue. In addition to the usual con-
structional articles and features,
the May issue will include a special
extra 8-page coloured supplement
describing eight easy projects for
the home, designed and described
by one of our top designers; you
are bound to find at /east one of
these of interest. This supplement
is fully illustrated with all the
details on how to build these
projects.
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ference (r.fi.) 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 sclution 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 voltage swilching.

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.
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Flg. 4: Basic circuit which generales 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.
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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 freauencies 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 or 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,



The theory of filter design is quite extensive and
complex. We will however only cutline 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.

wOo = 1
Here the angular cut off frequency,
Ry/C1 C2
and the damping factor { = %
L= 1
Critical damping occurs when —_
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.

. B w0 = 1
Here the angular cut-off frequency,
C+/R1 R2
and the damping factor { = %

- oasys

Fig. 7. Basic high pass filter. A

Rear view of the P.W. Tricolour. P

VipOm ANl
: ‘R

Beg

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 riame suggests,
passes a band of frequencies. This, as can be seen
from Fig. 8, is a little more complicated than the
other two.

V2
The centre angular frequenc 0 = e
g q b/ w RC
and the quality fact = e
quatity facter e R2
4o e
R1

2Af
= T where 2Af is the difference between
two frequencies at which the voltage output of the
1
filter is :/—E 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
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Fig. 9: Complete P.W. Tricolour filter circuit. This unit is used without modification, with either the zero voltage switching unit (Fig. 12) or with
the famp dimming unit, to be described fater 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
contained in a second 8 pin package, SN72741P.

Fig. 10 shows output voltage 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. 1la 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.

Fig. 1la was taken at a time when the treble

& 1882
Middle
5
4
@
o
g \
£
§ //\
£ 1 \ Treble
= | AR L,
2 — e
JBass | 7\ \ Triac
/ N turns‘on’
1 N
P
- ‘/
0 .
10Hz. 100Hz 1kHz 10kHz

Frequency

Fig. 10: Output voltage|frequency response of the filter circuit shown in Fig. 9.
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Middle

Bass

Loud-
speaker

Treble

Middle

Bass

Fig. 11: (a-d) A full explanation of these waveforms is given in the accompanying lext.

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 10kQ 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 : : . : i
voltage of the high and low pass filters can never _  Underside view of the P.W. Tricolour with zero voltage switching.
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Fig. 12: Zera voltage switching contro} unit. The positive and negative 10Y supply lines are the d.c. supplies to the fiiter unit (Fig. 9).

be more than the input voltage. In order to achieve
voltage gain se 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

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

* components list
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LARGE STOCKS

ATTRACTIVE DISGOUNTS |
DEPENDABLE SERVICE

ELECTROVALUE

Electronic Component
Specialists

TRANSISTORS BY
SIEMENS AND
NEWMARKET

2N 3055 npn silicon power 60p

AC153K pnp germanium low power 25p
AC1T6K npn gertanium low power 23p
ADI181 npn zerman!um medium power 42p
ADI182 pnp germmuum mediuwn power 40p

| AF139 pnp germanium UHF 33p

[ BCN 107 13p; BC108 12p; BC109 13p; l" 0
BC167 10p; BC168 9p: BO169 10p it
BC177 15p: BC178 14p; BC179 165p; 1
BC257 9p; BC238 8p; BO259 9p fpne
Standard groupings available.

BDI135 npn med puwer 26p

BD136 pnp med power 27p

DIODES

0AN), 0A91, 0AD5 each 6p

0A200 9p; 0A202 10p

Other semiconguctors

AC128 21p; AF117 24p

BFY51 20p

Full lists and technicdl data will be found in
Catalogue No. é

SIEMENS’
THYRISTORS

0-84 400V 56p, 600V 70p
34 400V 80p, 600V 88p

ZENER DIODES full range E24 values: 400mW: 2:7V to
36V, 14p each; 1W: 6-3V to 82V, 27p each; 13W: 47V
to 75V, 48p each. Clip to inerease 1-5W rating to 3 watts
{type 266F) 4p,

AXIAL LEAD : 57 T I
w—
Rated voltage: 3V 8.3V 10V 18V 25V 85V 50V 63V 100V o] o e ran ce
Capacity uF 7 s | 20V e to 0IuF: 100V/0ILF ana
20 a2 o : 2. 0:015; 0-018; 0-022;
e 13 5p 5p 8p 0-027; 0 03 $0-047; 0°056,; each 4p.
10 o 5p 5p 6p 8p 2 082 ]2; 0-12; 0-15 each 4p.
22 5 ) 8 8 8 7. ¢ l
b4 5 ok o & e e ol oo 6. 035 7p. 047 8p. 0-56 10p.
100 5p 55 5 6 6 7 9 10p 15p 0-68'11p. 11F 13p.
220 5p 6p 6p 8p 8p 9 14p 14p 21p
470 p 7 ki) 8p 1.0p ldp 18p 18p 34p
1000 8p 19p 10p 14p 16p 19p 33p
2200 12p 14p 18p 20p 8op 33p
4700 18p 22p $80p 33p
10,000 31p 33p
Yoy 0%y 2%
RESISTORS 10%, 5%, 2%
Code Power Tolerance Range Values 189 10 to 99 100 up
available (see note below)
c 1/20W 5% 82 0-220K El2 9 8 7
G 1/8W 5% 47 Q-470K Q E24 1 08 07
C 1/4W 10°, 470Q-10MQ El¢ 1 0-8 07
c 12w 59, 47Q-10MQ E24 12 1 09
¢ 1w 10% 470-10MQ E12 25 2 19
MO 12w 20, 100 IMQ E24 ‘4 3 2 nett
wWW NG 109%£1/20Q 022Q-3-9Q E12 7 7 8
wwW 3W- 5% 10-10KQ E12 7 ) [
wWwW ™w 5% 1Q-10KQ E12 8 9 8

Codes: C—carbon filnx. high »tability, Jow noise.
MO-—--1netal oxide, Electrosil TR5 ultra fow noise.
WW-wire wound, Plessey.

Values:

E12 denotes series: 10, 12, 15, 18, 22, 27, 38, 89. 47, 56, §8, 82

and their decades.

E24 denotes series: as E12 plus 11, 13, 16, 20, 24, 30, 36, 43, 52,

62, 75, 91 and their decades.

Prices are in pence each for quantities of the same
ohmic value and power rating. NOT mixed values,
(Ignore fractions on total value ol resistor order).

DIN PLUGS & SOCKETS

by Hirshmann, 4A rating

2 way L8—socket 10p; plug 12p. 3 way scr. socket 10p;
plug 12p. 5 way scr. socket 12p; plug 15p.

EVERYTHING BRAND NEW, GUARANTEED TO MAKERS SPEC.
NO SECONDS OR REJECTS

TRANSISTOR
AGGESSORIES

To3 cover 7p
Heat sinks l°c/w type 6W1. undrilled 80p

1011C SPRT
toggle 19p:

409 DPDT loggl
28p. (These are chrome plated
2-5A rating)

7201 Sub-miniature DPDT
250V a.c/24 48p

ROTARY SWITCHES

es Miniature Mak riteh (i assembly kit forin}

SWITCHES
=

Shnﬂ. 48p.
Walers, MBB-2PSW, IPIIW: BBM-1P12W, 2P6W.
! 3P4W, 4P3W, 6P2W, cach, 6p.

- o
WAVECHANGE 1‘—1:7:;:53
SWITCHES 53

o)

1P12W, 2P6W, 3P4W,
4P3W, cach 24p

All grub screw fitting for }” shaits.
Black. For other types—see

KNOBS

Catalogue No. 6, P54

.14 (20mm) pack of 2 32p
l‘ 13 (26mm) pack of £ 38p
(33mun) pack of 2 40p

19 (20mm) pack of 2 32p
F.18 (26mm) pack of 2 38p
.17 (38mm) pack of 2 40p
K B.4 {20mm) pack of 4 40p
K.30/3 ({17mm) aluminiuny, each 24p

3073

POTENTIOMETERS

Rotary, carbon track, double wipe
GLE P20 lin 1000 to 22M 0,

12p: Dual gang |
2mQ 42p; Dual log, 47K Q to
m£, 42p; Log/antilog, 10K,
ZZK 47K, IMQ only 42p; Dual
antilog, 10K only, 42p. Any type
with 24 D.P, mains switch,
12p extra.
Only decades of 10,22 & 47 avail-,
able in ranges quuted
DUAL CONCENTRIC DP20 in any
combination of P20 values, 60p;
with switch, 72p.
SLIDER
Lin or log. 10K to lmeg.
popular values, each 26p.
Control knobs: blk[whltelred/yel/
gr./blue/dk. grey/lt. grey, each 5p.
CARBON SKELETON PRE-SETS
Small high quality, PR lin: 100Q
220 Q, 470 Q, 1K, 2K2, 4K7, 10K,
29K, 47K, 100K, 220K, 470!\ 1M,
2M2, uM 10M Q. Vertical or
Eorizontal mounting, 5p each.

.

in all

TYPE DP20

]

IT’S ALL IN THE LATEST
ELECTROVALUE CATALOGUE

No. 6 (4th printing) contains details

All items offered for sale in accordance with our stated
terms of businesx, copy of which available on request.
Prices quoted DO NOT include V.AT.

DISCOUNTS o allowed on nett price items.
10% on orders for £5 or more, 15% on orders for £15 or
more. Prices subject lo aiteration without ptior notice.

.
of 100’8 of semi-conductors; ICs with with
circuit diagrams, R’s and ("a of

practically every kind, accessories, 25
components, tools, materials, ¢€te. p
information and equivalent tables,

ete. Well illustrated (96 pages 33" x refund
84”) 25p. post free with refund

voucher for 25, allowable on orders  YOUChEr

over £5 or more.

POSTAGE AND PACKING FREE
SURCHARGE 10p on small mail orders under £2. Overseas
orders carriage and insurance charged at cost.

U.S.A, CUSTOMERS please confaot ELECTROVALUE
AMERICA, P.0. Bog 27, Swarthmore PA 19081.

(Dept. P.W. 4) 28 ST, JUDES ROAD.,
Hours: 9—5.30: Sat. 1 p.m.
BUS. REG. NO. 1047788. R.O. 28 ST. JUDES ROAD, ENGLEFIELD GREEN, EGHAM, SURREY. TW20 OHB

Tel.:

ENGLEFIELD GREEN, EGHAM, SURREY, TW20 OHB
Egham 3603

Telex 264475
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AUTO-ELECTRIC CAR
AERIAL

with dashboard control switch—fully
extendable to 40in or ftully retrac-
table. Suitable for 12V positive or
negative earth. Supplied complete
with fitting instructions and ready
wired dashboard switch. £5-75 plux
25p post and insurance,

TAPE HEADS
We are duall more i
about the Truvox tape heads we have, we are
told that these have been wound in a very
ingenious way so that winding way. be coupled
either in parallel or in series depending whether
high or low impedance is required. We also
have matching erase heads and now offer these in
pairs. 1 record and 1 erase head. Price of the
2 track 45p per pair. 4 track 75p per pair. Pair
mounted on plate 45p extra.

MAINS OPERATED CONTACTOR
220/240v. 50 cycle szolenoid
with laminated core so very
silent in operation. Closes 4
circuits each rated at 10 amps.
Extremely well made by a
German Electrical Company.
Overall size 2§ x 2 X 2in.
21-50 each.

TELESCOPIC
AERIAL

for portable, car radio or
transmitter, Chrome plated—

six sections, extends from 7§ to
47in. Hole in bottom for 6BA screw.
38p. KNUCKLED MODEL FOR F.M. 50p.

MAINS CLOCK AND
TIME SWITCH

Smith’s main’s driven clock
with 15 amp. programmable
switch also notes showing
how you can use this to
wake up with music playing,
kettle boiling or come home
to a warm house, warn off
burglars, keeps pets warm, halves your heating
bills, etc., etc. £1-75 + 20p p. & p.

STANDARD WAFER SWITCHES sssscommmmmumn

8t d size 13" £ flver-plated 5-amp contact,

standard }” spindle 2” Jong—with locking washer and nut.

No.of Poles 2 way 3 way dway 5 way 6 way 8 way 9 way 10way 12way

1 pole 40p 40p 40p p 40p 40p 40p 40p
2 poles 40p 40p 40p 40p 40p 40p 40p 70p ;gg
3 poles 40p 40p 40p 40p 70p 70p 70p 95p 95p
4 poles 40p 40p 40p 70p 70p 70p 70p £1-20 £1-20
§ poles 40p 40p 70p 70p 95p 9O5p 95p £1.45 £145
6 poles 40p 70p 70p 70p 95p 95p 95p £1-70 £1-70
7 poles 70p 70p 70p 95p £1-20 £1-20 £1-20 £1-95 £i-95
8 poles 70p 70p 70p 95p £1-20 £1-20 £1-20 £2-20 £2-20
9 poles 0p 70p 95p 95p 2145 £1-45 £1-45 2245 $245
10 poles 70p 70p 95p £1.30 £1-45 £1.45 £1-45 £2-7 -70
11 poles 700 85p 85p £1-20 £1-70 £1-70 £1-70 £2.95 £295
12 poles 70p 95p 95p £1-20 £1-70 £170 £1-70 £3-20 £3-

THYRISTOR LIGHT DIMMER

For any lamp up to 250 watt. Mounted on switch plate
to fit in place of standard switeh. Virtually no radio inter-
Price £2-95 plus 20p post and insurance.
Industrial model 5A with control knob but not mounted

ferences,

on switch plate, £3.

HORSTMANN “‘TIME AND SET" SWITCH

=

(A 30 amp Switch). Just the thing if you want to come home
to a warm house without it costing you a fortune, You can
delay the switch on time of your eleciric fires, ete., up to
14 hours from setting time or you can use the switch to give
2 boost on period of up to 3 hours. Equally suitable to control
processing. Regular price probably around £5. Special snip
price £1-50, p. & ins. 23p.

13 AMP TWIN GANG SOCKETS

Offered at less 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 or more + 20p postage if order

Made by the famous
C te in d

WATERPROOF HEATING
ELEMERT

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

IMMERSION HEATERS BY
REMPLOY A

Standard fitting for
domestic water
tanks, made by the
tamous Remploy
Company. Complete
with sealing washers suitable for 200-240 volts
A.C. Depth into tank 11”. 2kw or 3kw.
£1:50 Dpius 40p each Post and insurance.

NEED A SPECIAL SWITCRH?

Double Lea? Contact, Very slight pressure closes
- both contacts. Bp each, 80p

doz. Plastic pushrod suit-

able for operating. 5p each.

45p doz.

THERMOSTAT

Continuously variable 30°-90°C. Has sensor
bulb connected by 33in. of flexible tubing.
On operation a 15 amp 250 volt switch is
opened and in addition a
plunger moves through approx
%in. This could be used 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 £5-50.

NUMICATOR TUBES

For digital instramentas, counters, timers,
clocks, etc. Hi-vac. XN.3. Price £1-45
each. 10 for £13.

12-WAY SUB-MINIATURE
MULTI-CORE CABLE

/’ g 7-0076 copper cores, each core
P.V.C. insulated and of different

colour. P.V.C. covered overall and approx. 3/16in.
thick. Price 20p per yard.

VA
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From April 1st. VAT. MUST be
® added to total order.

notes.

FREE. All purchasers receive Mullard booklet
Stereo” tells all you need to know to build your own stereo
system. Write today to avoid missing this terriffic offer.

Unrepeatable
Mullard company and carries their fall guarantee.
case. Amplifier may be used for Mono or Stereo,
music or speech. Hundreds of applications. Frequency response 50H3—
16KH3. Supplied complete with connection diagram and operating
Postage and Ins. 20p.

AR

‘Works off dry batteries, car battery or mains
power pack. Only £1-45. This low price possible

only because the make is over produced.
once stocks are cleared.

“Do It Yourselt

HONEYWELL PROGRAMMER

This ig a drum type timing device, the

drum being calibrated in equal divisions

for switch setting purposes with trips

which are infinitely adjustable for position.
They are also arranged to allow 2 opera-

tione per switch per rotation. There are 13
changeover micro switches each of 10 amp
type operated by the trips thus 15 circuits may
be changed per revolution. Drive motor is

mains operated § revs per min. Some of the many

uses of this timer are Machinery control, Boiler firing. Dispensing and Vending
machines. Digplay lighting animated and signs, Signalling, ete. Price from

makers probably over £10 each. Special snip price £5:75 plus 25p post and
Don’t miss this terrific bargain.

insurance.

MIGHTY MIDGET

Probably the tiniest possible radio, as described in Practical Wireless,
January *78. All electronic parts £2 post paid.

sub-standard or s

The 5thisa

DIGITAL COUNTER TIMER

Very stable and reliable crystal controi-
led circuit. Capable of work in excess of
15 MHz. Construction simplified by use
of 15 integrated cireuits. Complete kit
with case £39-50 or construction data
and price list 50p. )

INTEGRATED CIRCUIT BARGAIN

A parcel of integrated circuits made by the famous Plessey Company. A once-
in-a-lifetime offer of Micro-electronic devices well below cost of manufacture.
The parcel contains 5 ICs all new and perfect, first-grade device, definitely not

econds. 4 of
ithic NP

the ICs are single silicon chip GP amplifiers.
tched pair. Regular price of parcel well over £5.

Full circuit details of the ICs are included and in addition you will receive a
list of many different ICs available at bargain prices 25p upwards, with
circuits and technical data of each. Complete parcel only £1 post paid.

DON'T MISS THIS TERRIFIC BARGAIN.

EXTRACTOR FAN

Cleans the sir at the rate of
10,000 cubic ft. per hour.
Suitable for kitchens, bath-
rooms, factories, changing
rooms, ete., it’e so quiet it can
bardly be heard. Compact, 53"
casing with 53” fan blades,
Kit comprises motor, fan
blades, sheet steel casing, pull
switch, mains connector, and
fixing brackets, £2.50 plus
30p post and ins,

QUICK CUPPA

Mini Tmmersion Heater, 350w
200/240v. Boils full cup in about
two minutes. Use any socket or
lamp holder. Have at bedside
for tea, baby’s food, etc. £1-85.
post and insurance 14p. 12v. car
model also available same price.
Jug heater £1-50 plus p. & p. l4p.

MAINS TRANSISTOR POWER PACK

Designed to operate transistor sets and ampli
fiers. Adjustable output 6v., 9v., 12 volts for up
to 500mA (class B working). Takes the place of
any of the following batteries: PP1, PP3, PP4,
PP6, PP7, PPY, and others, Kit comprises: mains
k3 rectifier, thing and Joad resistor
condensers and instructions. Real snip at only
£1 plus 20p postage.

~
TREASURE TRACER

Complete Kit (except wooden
battens) to make the metal

[ detector as the circuit in Practical
Wireless, August issue. £2-95 plux
20p post and insurance.

WINDSCREEN WIPER CONTROL

Beat dirty roads, drizzle, fog, ete. Kit of parts
to make thir useful accessory with circuit
details, £2-25.

12 VOLT 1} AMP.
POWER PACK

This comprises dvuble-wound
230/240V mains transformer
§ with full wave rectifier and
2000 m/f/G” smoothing. Price
£2 plus 20p post & packing.

| CHIP RADIO

Ferranti’s latest device ZN41l4--gives results
better than superhet. Supplied complete with
technical notes and circuits. £1-25 each. 10 for £11.

H!l-@ 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, 65p.

KIT NO. 2. Air gpaced tuning condenser 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
coils, £1.

KIT NO. 4. Permesability tuner with fast and
slow motion drive and LW loading coils, 45p.

6 VOLT CLOCK MOTOR

Works from 50 cycle mains through condenser,
resistor or step-down transformer. This is a
syndronous motor made by Smiths, so it is an
extremely accurate speed controller. Very small
in size (2 watt) and with a polythene cover.
Price 80p rach. 10 for £2-70.

SOLDER GUN

A must for every busy man, gives
almost instant heat also illumi-
nated job. 100 watt £3-25 plas post
and ins, 20p. BIG JOB 250 watt
model £4-75 plus post and ins. 40p.

MAINS QPERATED SOLENOIDS

Model 772—small but powertul 1”
pull—approx. size 14 x 1} x 131",

¥ Model 400/1—3}” pull. Size 237 x
2 x 13”. 76p.
Model TT10~-13” pull. 8ize 3 x 2} x 2”. $1-80
pius 20p post and insurance.

3 STAGE
PERMEABILITY TUNER

Made originally for Radiomobile
car radios. This is a medium wave
tuner with a frequency coverage
16kc-526ke. Aertal. RF and
oscillator sections (long wave coil
-ﬂ available) smalt size, only 23 x

2 X 3”. Can be used with our IF

module and A¥F modules and a
few inter commnection components to make a
complete compact receiver., Circuit supplied.
Price 85p, less 109 for 10.

]

TERMS :
ordered,

109% discount if ten of an item
send postage where quoted——other
terms, post iree it order for these over £6-00
otherwise add 20p.

J. BULL (ELEGTRIGAL) LTD.

(Dept. P.W.) 7 Park Street, Croydon CRO IYD
Callers to: 102/3 Tamworth _Roud. CROYDON



TRANSISTOR GIRGUITRY for beginners

PART 1%

Tone control circuitry

Toward the end of the last part of this series of
articles that was published, we were concerned with
frequency-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

HW.HELLYER & MICHAEL HOLLIER
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Fig. 74: (a) For a simple resistive network the output shown by {he

voltmeter is in proportion of the ratio of the resistors to the appllgd

input voltage. In (b) theoretically, the output shoulq nqt change n{lth

frequency, giving a “'straight-line’’ graph. (¢) Substl{utlng a capacitor

for R2 makes the output frequency dependen't while (d) shows an

example of the curve we might expect from a simple network such as
(c) having a "slope” of 6dB 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 mnot have inbuilt amplification, must
attenuate the overall signal.

The point about the passive tone confrols 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, Cl in Fig. 74(c), we find that the
measured output will be exactly half the input at

only one frequency. Reactance X, = where X.

1
24tC
is in ohms, C in farads and f is the frequency at
which the test is made, in hertz.

Working out the reactance of a 1uF capacitor at

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.

1kHz, we get = 159 ohms.

Making it active
It helps to regard tone control as a method of

frequency correction. The introductory remarks we
have made, and references to frequency-dependent

VAo + 24V
3

>

- =
i T T ]

Fig. 75: A collector-follower amplifier arranged so that jts output can
be measured with and without feedback.

Output
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Fig. 76 . The basic circuit used for tests.

feed-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 need 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 virtually 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, (Go) was
260. Tt 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
additional 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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EX. G.P.O. NORMAL
HOUSEHOLD TYPE TRANSISTORS
IN STOCK

ONLY 95p

POST & PACKING 35p EACH

TELEPHONE DIALS

Standard Post Office type,
Guaranteed in working order.

competitive prices.
catalogue.

1,000,000

CATALOGUE
FOR

FRE

We hold a very large range of fully marked, TRANSISTORS,
tested and guaranteed transistors, power RECTIFIERS,
transistors, diodes and rectifiers at very DIODES,
Please send fotr free INTEGRATED
CIRCUITS,

ONLY 25p

600,000

high quality.

BCY70 etc.

TESTED AND GUARANTEED PAKS
2 4 50p

Photo Cells, Sun Batteries.
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Silicon planar plastic transis-
tors.
factory ¢learance. A random
sampling showed these to be of remarkably
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BC107/8/9, BC168/9 etc.

R.F. NPN and switching NPN Types also,
Please state type of transistor required when

FULL PRE-PAK
LISTS

Unmarked, untested,

RELAYS FOR
VARIOUS TYPES
P & P 25p

£1

tronic

MAKE A REV COUNTER

FOR YOUR CAR

The ‘TACHO BLOCK'. This
encapsuiated block will turn any
0-1mA meter inco a linear and
accurate rev, counter for any
car with normal coil ignition

%
o £1 each

BI-PRE-PAKLTD

Transistors.

B79 IN4DOT Sil. Rec. diodes.
A TS0 Tam pnie” 50p ordering. INTEGRATED CIRCUITS
B8l () Reed Switches mixed types  §() ALL AT 500 for £3, 1,000 for £5, 10,000 for £40 1-12 13-25 26-50
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HT 40 f;';;’,';‘,‘,‘;"f,m’s”‘°”‘ flixed 50p TYPE “F” NPN Silicon plastic encapsulation, Hex. Inverter BMC937 12p Ilp 10p
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Bee 50 Grrmanium Diodes 50p P40 40+ 400 S0p 5 4o Linear Op. Amp 709C 25p 20p I5p
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888 Sil. Trans. NPN, PNP FOR £3.50!!! BOOKS
50 equiv, to OC200, SOP ! . . ) We have a large selection of Reference and
2N706A, BSY95A, etc. YES, a complete kit of parts including Technical Books in stock.
Bt 50 Germanium Transistars 50P Printed Circuit Board. A four position switch These are just two of our popular lines:
PNP, AF and RF gives X-hatch, Dots, Vertical or Horizontal B.P.l Transistor Equivalents and
Hé 40 gg:;v&._ ZeGnler E%i_odes sop lines. Integrated Circuit design for easy Substitutes; 40p
T RS construction and reliability. This is 2 project Th:s includes many thousands of British
Hi7 70 rinia:;g.villl;:on Stud Rectifiers, SOP in the September edntlon of Television. U.S.A., European and C.V. equivalents,
HI5  3Q Top Hat Silicon Recaiers, g . . fThellifielfiadio AValvela Mransiston 75p
750mA_Mixed voits P This complete kit °f parts costs £3.50, Characceristics of 3,000 valves and tubes,
Hi6  |B Experimenters' Pak of 50 post paid. ,500 Transistors, Diodes, Rectifiers and -
tncegrated Circuits. Data p Integrated Circuits.
supplied A MUST for Colour T.V. Alignment. Postage and Packing 2!p.
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Components,
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Printed Circuit Panets.
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k Catalogue.

approx. 170, We

Identification Chart
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Type SW. mu 100 x 80 mm.

SEW) PANEL METERS

CLEAR PLASTIC PANEL METERS

Type MR.85P. 44in. x 4%in. fronts

USED EXTENSIVELY EY INDUSTRY, GOVERNMENT DEPARTMENTS, EDUCATIONAL
AUTHORITIES, ETC.

® LOW COST

Type MR.38P. | 21/32in. square fronts

@ QUICK DELIVERY
@ OTHER RANGES TO ORDER

® OVER 200 RANGES IN STOCK

“SEW'" BAKELITE
PANEL METERS

Type MR.5. 2iin. square fronts

A ..ae. 50mA 200mA ... E1'75
50-0-50u.A 100mA P d
100A ... 500mA -~
100—0-100;.;A
£3
lm. ......
20V. DG .. [
50V, D.C. .. » 5 amp. D.L. i
Vanp b, #8d0 | VO Never | 8415 : 0 '
1 amp. D.C. 2 eter .. 5044 ... £3-95 10 | 6bpas ...l £2- 3 .
L i — - | 00-gii g8 3. 50-0 50;. A7 w0 Hn g‘; i
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i 500-0 -500uA  £3-10 | 1amp. A.C* £310 500—0—500m £1-75 100-0 10044 £2°50 | 150V, A.C.*  22-2)
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H 1 O—ImA £3-10 | 10 amp. A.C.* £3-1 i 500—0—500;44& 2 500mA A.C.% £2-1)
g mA ... 3-10 | 20 anp. A.€.% £3-1 <75 A ..-.. 2215 | 1amp. AC.* az-l
. -0 | 10ma 10 | 30 amp. A.C.> 831 % 10otwd’ " 8315 | 5 amp. A.C, £
80-0-60,° : vy " 7 Towma "1 Eads | b0 amn. AG. <8 1
10 - R.53P. 2 . square front : I o £215 ) 20 amp.
o 1068 50 | sorPe M SaE: e he el sl d 50m4 . 2215 | 30 amp, AC. *£216
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o 2 e 5. i (1355 oo 0| 500mA ... £2:15 | VU Meter .. £3-40
300V. A.C, 2275 | 100~0-1000A 0
VU Meter .. £300 500‘,‘0% 0“ &2 .§ Tyne MR.45P. 2in. square fronts Type $-80 80 mm. square ',—om,
: Py 3530 | o0 0stih T $280 T Aras | S B
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50-0-50@ £2- 1 amp..,.... £2:88 5 amp. A.C. ¥, £2-2i ZOOuA £2-08 £1-85 | 50004 . £3-06 |
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Sna 8 . z%-zg Type MR.65P. 33in. x3tin, fronts ég’m"'fz ; ;ﬁg_ A wa1es | LA D.C. 2285 | VU Meter .. #3770
10mA £2- 15V. A.C. 3 OitA ...... #370 | 10V.D.C. .. £240 | 100maA .. 10 amp. A.C. * £1-85
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50 amp. . 89 20 amp. A.C. ¥ £2-40 23in. deep f-; S8 ggo\}d[f' oa ﬁgg
*MOVING IRON— 8V.DC.° . 5240 | 30amp. AC.* 8240 | 5o,s .. £340 | B0OuA £305 | s0%0 50,4 " %510 i
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240° Wide Angle 1mA Meters | LB4 TRANSISTOR
MW 1-6 60mm square  £3-97 >
MW 1-8 80mm square  £4-97 Tesis PNP or NPN tran-
B sistors. Audio indieation.

High quality ceramic constriuction. Windings embedded in vifreous
Heavy duty brush wiper, Continuous rating. Wide range
ex-stock, Single bole fixing, §in. dia. shafts. Bulk guantities available.

enamel.

25 WATT. 10/25/50/100/250/500/1000/2500 or 5000 ohms, 80p. P. & £ 10p.
50 WATT, 10/25/50/100/250/500/1000/2500 or 5000 obhms. £1-15 P. & P. 10p.
100 WATT. 1/5/10/25/50/100/250/500/1000 or 2500 ohms. £1-65 P. & P. 15p.

“YAMABISHI” VARIABLE VOLTAGE TRANSEORMERS

Excellent quality - Low price -

§-260 General Purpose Bench Mounting

1 Amp £7:00
2.5 Amp  £8-05
5 Amp £11-75
8 Amp £15-90
10 Amp  £22-50
12 Amp  £23-80
20 Amp  £49-00
25 Amp  £58-00
40 Amp  £82-50

Immediate delivery

§-260B Panel Mounting

1 Amp 4200

2:5 Amp £8-05
Please add postage

L MODELS
INPUT 230 V §0/60 CYCLES
OUTPUT VAIEIABLE 0-260
VO

. 3
Special discounts for gquantity

AUTO TRANSFORMERS
0/115/250V. Step up or step down. Fully

shrouded.

80 £2-10 P. & P.18p
150 W £290 P & P.18p
300 W £360 P. & P.23p
500 W £525 x.& P.33p
1000 W £7:50 P’ & P. 38p
1500 W £10-20 P. & P. 48p
2250 W £17-25 P. & P. 50p

5000 W £3500 P.& P.£1

230 VOLT A.C.
50 CYCLES

RELAYS

Brand new. 35 sets of
changeover contacts al
5 amp rating, 50p each.
P. & P. 10p (100 lot- £40)
Quantities available.

MCA.220 AUTOMATIC
YOLTAGE

STABILISER

Input 88 125 VAC or
176 250VAC. Output 120V
AC. or 240 VAC, 200 VA
50p.

rating, £11-87, carr.

BH.00] HEAD

SET AND BOCM
MICROPHONE

Moving Coil. Ldeal for
language teaching, com-
munications. Headphone
imp. 16 chms. Micro-
phone fmp. 200 ohms. T
94 62. P & P 15p,

P. & P. extra

RP214 REGULATED POWER SUPPLY
Solid state. Variable output 0-24V DC up
to 1 amp. Dual scale meter to monitor
e e voltage and current
Input 220/240V AC,
8ize 185 x 85 x
105nim. £897
P. & P, 25,

";__;16 —

PS.200 REGULATED P.S.U.

Solid state. Varlable output
5-20 volt D.C. up to 2 amp.
Tndependent meters to
monitor voltage and cur-
rent. Qutput 220/240 V.
A.C. Bize T§* X 53" x 3§".
£14'97. P. & P.-25p.

PS.1000B REGULATED
POWER SUPPLY

Solid state, Output 6, 9
"'||’ or 12 volt DC up to 3

e
s

e amps. Meter to monitor
% current. Input 2"0/240\'

_—-' AC, Size 4" x 331" x 63"

£11-97. P. & P. 25p.

230V/240V SMITHS SYNCHRONOUS
GEARED MOTORS

Built in gearbox, All brand
new and boxed, 30 RPH
CW; 2 RPH CW; 20 RPH
CwW; 2 RPH ACW; 30
RRH CW;

50p each: Pust 12p.

Operates on two 1-5v bat-

teries. Complete with all
instructions,  ete. £4-50.
P. . 20 p.

Tests ICO and B,
PNP | NPN. Operates
from 9v battery. Com-
nlete  with all jn-
structions, etc. £3-85.
P_ & P. 20p.

HOMER INTERCOMS
= 1deal for
office, stores, fac-
tories, etc. Supplied
. complete with bat-
teries, cable and
free instructions.

i
2 Station, £2-97, 3 Station £5-25, P. & P. 15p.
4 Station £6-62, P. & P. 17p.

home,

SEND SAE FOR LIST OF
SEMt CONDUCTORS & VALVES

" G, W. SMITH
& CO. {RADIO) LTD.

Also see next three pages




T560 POCKET
MULTIMETER

High-precision at Jow-eost.
Ranges: D.C. 15V, 150V,
1,000Y (10,000 opv). A.C.
15V, 150V, 100V (1,000
opv). D.C. Current 150mA.
Resistance ohms.

£1-85. Post 15p. .

MODEL 1092
TESTMETER

5,000 O.P.V,

0/3/15/150/300/1200 A\
0/6/30/300/600 V.

A c 0/300A/300 MA

0/20K /1 meg Q)

Decibels —10 to +16db

£2-76 each +15pP. & P,

HIOKt MODEL 720X
20,000 0.2V,

Overload protection
5/25/100/500/1000 V D,
10/50/250/1000 VAC.
507:A/250mA. 20K [2 meg
ohm. —b& to +62dh.
£497.P. & P J.Jp

e

HIOKI MODEL 130X
30,000 O.P.V. Overload
protection.  6/30/60/300/
800/1200 VDC. 12/60/120f
600/1200 VAC. 60/uA/30
mA/300 mA. 2K/200K/2
megohm. —10 to 4 63dh.
£68-50. P. & P. 15p.

@

MODEL TE-12 .
20,000 O.P.V. 0/0-6/6/30/1:20/

600/1,200/3,000/6,000v. D.C.
0/6/30/120/600/1,200v. A.C
0/601A/6/60/600mA,  0/BK |

600K /6Meg./60 Meg. ) 50pF-
0-2mFd. £5-97. P. & P. 17p.

MODEL TE-200

20,000 O.P.V. . Mirtor scale,

overload protection. 0/5/25/125/

1,000V, D.C. 0/20/56/280(

1,000V, A.C. 0/50 pA/250 mA.

OISOKIG meg Q. ~20 to 4 62db.
£3-95. P. & P. 15p.

-l-~ MODEL 500
L 30,000 O.P.V. with over-
load protection mirror scale
0/-5/2- 5/10/25/100/-)50/500/
000y, -5/1

L I
100/150/500/1 OOOV A

0/501A[5/50/500mA. 19
o,mp D((], 0/60/K[6 Meg.|

0 Mey
88 87, Post paid.

HIOK| MODEL 750X
50,000 o.p.v. 43 rangex 0-0-%
£0.1,200v D.C. 0-3 to 1,200v
A C. 0—30uA/300!llA U—SKIS(D

eg ohms. - 10 to + 1748,
98 97. Post 209

HTI00B4 MULTI-METER S
Features A.C. current ranges,

100,000 o.p.v. ermr Beale, §
Overload rotectio

0/- 5/2-5/10/50/250/500/1000 v

.C.
0/2:-5/10/50/250/2000 V. A .C.
0/10/250,;,4/2 5/25/250  MA[

]0 Amp A C. 0/20K /200K [
2 MEG/20 MEG. — 20 +62db,
£12-50, P. & P. 25p.

370 WTR MULTI-METER
Features A.C. current ranges.
20,600 o.p.v. O/ 6[2 5/10/50/ |
250/500 1000 V.

0/2- 5/10/50/250/500/1ooov AC
0/50uA/1/10/100mA/1/10 Aup

O/IOOmAIIIIO Amp AC
]‘5K/50K/500K/5 MEG) 50

=20 +62db.
£15. P, & P. 25p.

RUSSIAN 22 RANGE MULTIMETER

0.p.V.
A ﬁrst class verss.ﬂle in-
strument manufactured in
US8.R. to the highest
standards. Ranges: 2-5/10/
50/250/500/1000v D.C. 25/
10/50/250I500/1000v AL,
DC Curmnh 100wAf1/10f
100mA/1A Reaistance
300  ohms/3/30/300K/3m Q.
Complete with  batteries.
test leads, instructions and
sturdy steel carrying case.

i bOmA/sooum/éooan

: 0/ 3/1 5/7 6[30[60[150/300

OUR PRICE £597. P. & P, 25p

ROUND SCALE TYPE PENCIL TESTER
MODEL T.5.68

Completely portable, simple
to use pocket sized tester.
Ra(;xgel;rc 0/3/30/63&())V AC

> an at 2, 0.p.7.
(@ Resistance 0-20K _ohms.
pRE=g ONLY £1-87 P. & P. 13p.

4

LT601
MULTIMETER
New style 20.000
0.p.v, pocket multi-
meter, 5/25/50[250/
500 { 2500 V. D.C
10 /50 / 100°/ 500 / 1000V,
A.C. B0uA | 250mA. 6K | 6
meg ohrs, —20 to + 22 dB.
2375, Post 20p.

MODEL TH.12 o
20,000 o.p.v. Overload pro«
iection, 8lide switeh selector
0/-25 /925 /10 ] 50 ] 250 |
1000V.D.C. 0 {10 | 50 / 250 /
1000V. A.C. 0/ 50uA | 25
250mA, D.C. 0 ] 3K / 30K |
300K [ 8 meg — 20 to + 50dB
£4- 97. Post 15p.

MODEL TE-300
O.P.V. Mirror scale,
overluad protection 0/-6/3/15/60/
306/1,260V.D.C. 0/(1/30/120/600/
1,200V,  A.C ISO;LAI(?ImA[
8K
/BOBK /8 meg. ohm —20 to
£6-97. P. 16D,

80K,
+63db.

ra— e gy
20k QIVult D.C. 8k Q/
Volt AC. Mirror scale.
*6/3/12/30/120/600 V
D.C. 3/30{120/600 V
A.C. 50/600..A/60/600
mA. 10/100K/1 Meg/10
Meg €2 —20 to +46db.
£6-97. P. & P. 12p.

TMK MODEL TW-50K

468 ranges, mirror scale,
bH0K/Vol. D.C. 5K/Volt A.C.
D.C.: Volts -125, -25, 1-25,
26, 5, 10, 25, 50, 125, 250,
500, 1000V, A.C. Volts: 15,
3, 5, 10 25, 50, 1285, 250, 500,
1000V, D Curren: 25
BUuA, ‘25 5. 25, 50 250
.‘)OOmA 5, 10 amp. Resistance:
WK, 100K 1 MEG, 10 MEG
Q. Decibels: —20 to +81-5db
£8-60. P. & P. 17p.

MODEL
K228A
Taut band
suspension,
Overlead
protection,
Polarity
reversing
switch. 80,000 o.p.v.
0525/ 15 | 50 [ 250/

5

/
500 [/1000// 2500V. D.C.
500 { 1000V. A,C. 0
500mA [ 5A D.C.
£8-05. Post 20p,

HIOKO MODEL. 700X
100,000 O.P.V. Overlua,d

pmte(.twn. Mirror

-3/6(1-2/1- 5[3/6/12/.50/60/
120/800/600/1200V DC

i 5()/3[6[12/%0[60/150/300/%0/
!5/30;;A/3/bl30/60/150[300m A
I 2 AMP, DC. 2K/200K /2

Meg|20 Meg ohm —10 to
+634B. £13-50. P. & P. 20p.

MODEL €-7080 EN
Giant 67 m]rmr
20,000 o.pv. 0 /25 { 1/
2:5 /10 / 50 | 250 [ 1000 {
5000V, D.C. 0 | 25 | 10
/ 1000 | 5000V,

\-...

zcale.

/

0/ '>I\ | 200K [ 20 meg
— 20 to + 50

518-95. Post 35;’.

U4312 MULTIMETER

Extremely sturdy mstrument for general

elecirical use, 667

OI 3Il 5[7 5[30[60/150/300/
DC and 76V,

600,
o/soouAu alGIlG/bO/]EO
SO0MA/L-5/6 A

0/1 5/6/15/&0/{50/600»&1&/

AC,
0[200 Q3K /30K Q.
Accuracy DC 19%. AC1-5%,

FIC.401 TRANSISTOR TESTER

Full capabilities for measuring - —
A, B and 100, NPN or PNP. | ~ 25|

Equally adaptable for check-

ing diodes. Supplied complete | ' £Z

rvité: instructions, battery and | ’@._P-J

£7:50. Post 20p. L 2P
f -

Model S-100TR MULTIMETER'
TRENSISTOR TESTER

100,000 o.p.v.. mirror scale/
overload protection. 0/-12f
-6/8/12/30/120/600 V DC.
0/6/30/120/600. V AC. 0/12/
800uA] 12/300mA[12 AMP
DC. 0/10 K/l MEG/I00MEG.
:20 wA+ 50db. 0-01—2 MFD.

T ester

Alpha, beta and Ico. Complete
with Dbatteries, instructions
and leads. £13-50, PfP 25p.

MODEL 449A IN
CIRCUIT TRAN-
SISTOR TESTER

Checks trué A.C.
beta in / out. Checks
Icbo, Checks diodes
in / out. Checks

8CR, etc. Beta
HI 10 - 500,
L0 2 - 50. Icbo 0-3000uA. 220/240 V A.C.

operation
£17-50. Post 25p.

TE-20D RF SIGNAL GENERATOR

Accurate wide range sig-
nal generator covering
120 Kcfs 500 Mcfs on
6 bands. Directly cali-
brated Variable B.F. at-
tenuator, audio output.
Xtal socket for calibra-
tion. 220/240V. A.C.
Brand new with instruc-
tions £15. Carr. 37ip.
Size 140 x 215 x 170 mm.

MODEL L-55 FET
V.0.M.
Input impedance 10 meg

1"/60/120 ! 600V. A.C.
0 LA [ 120mA D.C.
0/ lK / 100K { 10 meg
/100 meg obms

£15-97. Post 15p.

Ci-5 PULSE
OSCILLOSCOPE

For display of pulsed
and periodic waveforms
electronic  circuits.

VERT, . Band-
width 10MHz. Sensi-
tivity at LOOKHz VRMS/

mimn, -1-25; HOR. AMP. Bandwidth 500K Hz.
Bensitivity at 100KHz, V RMS/mm. -3-25;
Preset triggered sweep 1-3,000nsec.; free
running 20-200,000Hz in nine ranges.
Calibrator pips. 220 x 360 X 430mm.
115-230V. AC operation.

£88-00. Carr. paid.

TO-3 PORTABLE OSCILLOSCOPE

3in. tube, Y amp. Sensitivity
01lv  p-p/CM. Bandwidth
1-5 eps-1-6 MHz. Input imp.
2 meg Q 2pF X
gengitivity 09v. D a
Bandwidth  1-5cps-800kHz.
Input imp. 2.meg £} 20pF.
Time base. 5 ranges 10 eps
300 kHz, Synchronization.
Internalfexternal. Illuminated
scale 140 x215x 380 mm. Weight 15ib.
220/240V. A.C. Supplied brand new with
handbook. £40-00, Carr. 50p.

RUSSIAN Ci-16 DOUBLE
BEAM OSCILLOSCOPE

5 me/s Pass Band. Separate
Yl 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 ¢fs-1 me/s. Built-
m tune base cahbrator and amplitude
with all

Knife edge pointer, mirror scale.

with sturdy metal carrying case, leads and
instructions. £8-50 plus P. & P. 25p.

accessories and instruction manual

_! 487, Carr. Pald.

3 ranges 400kH -30mHz.
An inexpensive instru-
ment for the handyman.
Operates on 9v battery.
‘Wide easy to read scale.
800kHz modulation.
55 x 5F x 3iin.
Complete thh instruc
uons and leads. £7-97. Post 25p

TRANSISTORISED LCR A.C.
EASURING BRIDG

A new portable

bridge offering ex--

cellent range and

accuracy at low

cost., Ra.ngei R.

i = =5
%ﬂmﬂ g R"“g” S
- 111
HENRYS 6 Ranges 2= % (,.IODF illlOmFd
§ Ranges & 2%. TURNS RATIO } : 1/1000-
1 :1/100. 6 Ranges -+ 1%. Bridge volt.age al
1,000 cps. Operated from 9 volls. 100uA.
Meter indication. Attractive 2 tone metal
case. Bize 7¢ X 5 X 2in. 820. P. & P, 25p.

MODEL TE.I5

GRID DIP METER
Transistorised. Operates s
Grid Dip, Oscillator, Absorp
tion Wave Meter and Oscli
lating Detector. Frequency
range 440Kc¢/s-280Me/fs in
6 coils. 500uA Meter. 9V
battery operation. Bize 180 x
80 x 40mmni.

£12-50, Post 20p.

BELCO AF-5A SOLID STATE SINE
SQUARE WAVE C.R. OSCILLATOR
Bine 18 % 200,000 H

Operation in-
ternal batteries
Attractive 2-
tone case 737 x

5 X 27,

Price  £17-50.
Carr. 174p.

MODEL MG-100
SINE SQUARE WAVE
AUDIO GENERATOR
Range 19-220,000Hz
Bine Wave 19-100,000
Hz 8quare Wave.
Output Sine or Bquare
wave 10v. P. to P

Size 180 x 90 x 90mm.
Operation  220/240v. A.C.
£17-50. Post 37p.
MODEL AT20!
DECADE
ATTENUATOR
Frequency range 0-
200KHz. Attenuator

0-111db, 0-1db step.
Impedance 600 ohms.

Maxz. input power
30dbm. Bize 180 X 90 x 5¥mm.
£12-50. Post 37p.

TE-65 VALVE VOLTMETER
ranges. D.C., volis
15—1 500v.  A.C.  volta
1-5—1.500v. Resistance up
to 1,000 megohms. 200/
240v, AC. operation
Complete with probe and
instructions, :
£17-50. P. & P. 30p.
Additional probes avail-
able: R.F. £2124; H.V.
£2-50.

T AMMETER
Bensitivity 330 ohms/Volt
AC_ and DC. Accuracy
5% D.C. 1% AC. Beale
length lﬁﬁmm 0/300/7602A

MODEL U4311 SUB-STANDARD MULTI-
. RANGE VOLT

300
75/15 | 30 | 75 | 150 | 30
0/750mV /1-5 | 3/75/19[80/75/100/ 300
[750V AC. Automatic 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




UNR-30
RECEIVER

4 Bands covering
550Kc/s - 30Mc/s.
B.F.0. Built-in
Speaker 220/240v
A.C. Brand new
with instructions. £15-75. Carr. 37p.

UR-1A SOLID STATE COMMUNICATION
RECEIVER

4 Bands covering 550Kc[s-30Mcfs. FHET
8 Meter. Variable BFQ for 888, Built-in
Speaker, Bandspread, Sensitivity Control,
220/240v. A.C. or 12v. D.C. 12§” < 43" x 7"
Brand new with instructions. £25. Carr. 37p.

SKYWOOD (X203 COMMUNICATION
RECEIVER

a0d600e,,

Solid state. Coverage on 3 ban_ds 200-420

OUR

£1-80

P.& P 10p

| Proiect 0
i1 Package
offers.

= X Z30 amplifier, stereo 60 pre-anp. PZ5
power supply. £15-95 Carr. 37p. Or with
PZ6 power supply £18-00 Carr. 37p. 2x 250
amplifier, stereo 60 pré-ammp, PZ8 power
supply. £20-25. Carr. 37p.

Transformer for PZ8. £2-97 extra,

Add to any of the above £4-45 fui' active
filter unit and £18-00 for pair of Q16 speakers.
All other Sinclair products in stock.

2000 Amp £21-85 Carr. 37ip.: 3000 Amp
£28-50 Carr. 37p.; Neoteric Aup £43-95.
Carr. 87p IC12 £1-80 p. & p. 10p.
NEW PROJECT 605 — £20-97. Carr. 37p.

SPECIAL OFFER!
GOODMANS AXIOM 301

Hi Fi 127 26 watt twin cone
16,500 gauss.

KHz and -55 to 30 MHz. 1l ed slide
rule dial. Bandspread. Aerial tuning BFO,
AVC, ANL, ‘8’ meter. AM/CW/SSB. Inte-
grated speaker and phone socket. Operation
220/240v AC or 12v DC. Size 325 x 266 x 150
mun, Complete with instructions and circuit.
£32-50. Carr. 50p.

P Brand new and
boxed. "

(List price £21.72)+ OUR
PRICE £12-50 each. Carr. 50p.

EA.41 REVERBERATION AMPLIFIER

LAFAYETTE HA-600 SOLID STATE
RECEIVER

General coverage
d 150-400Kc/s. 550
Sl Kc/s-30Mc/s. FET
front end. 2 mech.

B gt filters, product
ey S Ry

variable

B.F.0., noise limi-
ter. 8. Meter, Bandspread, RF Gain. 15" x
937 x 81”. 18 1bs. 220/240v. A.C. or 12v. D.(\
Bra.. new with instructions. £80, Carr. 50p.

il

CATION
RECEIVER

4 band cover-
ing 560K¢/s. to
30 Mecfs. con-
tinuous  and
electrical bandspread on 10, 15, 20, 40 and
80 metres. 8 valve plus 7 diode circuit.
4/8 ohm output and phone jack. SSB-CW.
ANL, Variable BFO., 8 meter. Sep. band-
spread dial. IF frequency 455 Kecfs. audio
output 1-6w. Variable RF and AF gain
controls 115/250v. A.C. 8ize: 77 x 137 x 107
with instruction manual. £498-50. Carr. Paid.

EMI LOUDSPEAKERS

Model 350. 13” x 8” with
‘single tweeterferossover. 20—
20,000 Hz. 15 watt RMS.

each P, & P. 37p.

Model 450. 18”7 x 8” with twin
-tweeter/crossover. 55-13,000
Hz. 8 watt RMS. Available 8
or 15 ohms. £362 -each.
P. & P. 25p.

HONEYWELL
DIGI

AL '“% e
VOLTMETER &,
Vr.i00

FE .

Uan be panel or
bench mounted.
Basic meter mea-
sures 1 volt D.C.
but can be used to measure a wide range of
AC and DC volt, current and ohms with
optional plug in cards. Specificatios
racy: =+ 0-2, +1 digit. Resolution: hinV.
Number of digits: 3 plus fourth overrange
digit. Overrange: 1009 (up to 1-999). Input
impedance: 1000 Meg ohm. Measuring evele:
1 per second. Adjustinent: Automatic zero-
ing, full scale adjustment against an internal
reference voltage. Overload: to 100v. D.C.
Input: Fully floating (3 poles). Input power.
110-230v. A.C. 50/60 cycles. Overall size:
58in. x 213/16in. x 8 3/16in. AVAILABLE
DRAND NEW AND FULLY (GGUARAN-
TEED. £35-50. Carr. 50p.

1138

Avaftable 8 or 15 ohms. £7-25 ;

Accu- :

- trausistor-
operated.

Self

ised, battery
Simply plug in micro-
phone, guitar, ete., and
output into your amplifier.
Volume control, depth of
reverberation control. Beautifu! walnut
cabinet. 73 x 3 x 4}in. £5-97. P. & P. 15p.

e
S
T“"‘—_-l”'.'-s?;

SPECIAL OFFER!
STEREO SPEAKERS

Matched pair of stereo
bookshelf speakers.
Deluxe teak
finish. Size 144" x 9= X
73*. 8 ohms. 8 walt
RMS8. 16 watt peak.
Complete with DIN lead.
A £12-95 pr. Carr. 50p.

= ==————_  HA-I0 STEREO
W= Z =< 1| HEADPHONE
B~ @.| AMPLIFIER
‘_ S===" All silicon trans-
S istor amplifier oper-
. ates from magnetic,
' ceramic or tuner inputs with twin stereo
headphone outputs and separate volumne
controls for each channel, Operates from 9v
battery. Inputs 5MU/100MU. Output 50MW.
-87. P. & P. 15p.

SPECIAL PURCHASE !
NEAT G30] STATIC
BALANCE PICK-UP ARMS

ﬁi-ﬂ;.—_ﬁ.

ldentical specification to NEAT G30
i arm but with two-tone chrome and
i 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

All transistorised,
compact, fully port
able. AF sine wave
~18 Hz to 220 KHz,
AF syuare wave
18 Hz to 100 KHz.
sine [ square
10v. P-P. RF 100KHz
to 200 MHz. Output 1v. maximuni Opera-

i tion 220/240v. AC. Complete with instruc-

’ tions and leads. £29-85. Post 50p,

veneered |

1721 Tape Rec. £73 %
X5000 Tape Rec. £99-95
(X370 Tape Deck £250-95
4000D8 Tape Deck £73-94
4000DS Dust Cover £4-7
X200 Tape Deck £99-95
| X201D Tape Deck £132-95
{ X221D Tape Deck £169-95
[ 4X220D Tape Deck £148-50
GX 280D Tape Deck £249-40
X1810D Tape/8 track Deck £1689-95
GX1900D Tape/(ass Deck 779
X20008D Tape/Cas/8 Track Rec.  £223-30
CRSI 8 track Rec. £80-9
CR81D 8 track Rec. £65-9
CRSIT 8 track{Receiver £118-90
CR80DSS 8-track 219

£121-95
CRB0S8S 8 track systen: £145-00

SUPER MONEY SAVING OFFERS—
1 BUY NOW WHILE STOCKS LAST!
'BRAND NEW AND FULLY GUARANTEED

GXC40 Cassette Ree

Carriage 50p extra. (Recorders & Decks 75p)

DOLBY SYSTEM NOISE
RECHICTION UNIT

| Improves the performance of vassetfe and
semi-professional recorders. Reduces tape
hiss by 3dB at 660Hz, 6dB at 1200Hz and
10dB for all frequencies above 3000Hz.
| Controls for input levels and noise reduction
on record and replay. 2 meters for Dolby
level. Off tape monitoring. Frequency
response: 20Hz to 15kHz 4+ 1dB 19kHz
—35dB. 8ize 153" x 9”7 x 31”. AC 200/250V.

OUR  £32:50 Care. S0p.

PRICE

1021 STEREO
LISTENING
STATION
For balancing and
gain selection of
Ioudspeakers  with
additional  facility
forstereo headphone
switching. 2 gain
controls, speaker on-off slide switch, stereo

headphone sockets. 67 x 47 x 21”. £2:25,
P. & P. 15p.

MP7 MIXER PREAMPLIFIER

4 = & microphone in-

puts each with
fndividual gain
controls enabling
complete mixing
facilities. Battery operated. 917 x 57 x 37
Inputs Mics: 3 x 3inV 50K : 2 x 3mV 600 ohm.
Phono rueg. 4mV 50K. Phono ceramic
100mV 1 meg. Output 250mV 100K.
£8-97. P. & P. 20p.
TE-1035 STEREO
HEADPHONES
Low cost high perform-
ance stereo headphones,
Foam rubber ear cups
Adjustable  head-band.
8 ohm impedance 25~
18,000 Hz With lead and
atereo jack plug. ONLY
£197. P. & P. 12p.

NEW GARRARD
MODULES

Popular range of Garrard decks with Shure
cartridge fitted in deluxe plinth with
hinged lid.

SP25 IIT Module/M75-6 £28-50
AP76 Module/M7: £33-30
AP96 Module/M75-6 £38:75
Zero 1008 Module/M93E £52-60

Carr. 50p extra any item.

HOSIDEN DH-08S DE-LUXE STEREO
HEADPHONES
Features unique mech-
anical 2 way units and
fitted adjustable leves,
controls. 8 ohm im-
pedance 20-20,000cps.
Complete with spring
lead & stereo jack plug
£797. . & P. 12p.

GXC40D Cassette Deck £67-95
GXC40T Cassette/Receir or £123-05
GXC45D Cassette Deck £89-9.
GXC46D Cassette Deck £103-50
GX(C4h Cassette Recorder £115-95
GXC60D Cassette DEck £111-25
GXC65D Cassette Deck 211028
C835D Cassette Deck £59-50
AA6300 Receiver £79-95
AA8030 Receiver £108-95
AA8080 Receiver £144-95
A A8500 Receiver £175-00
ADMI1 Microphones ( Pair) £7-50
GENUINE BARGAIN!
= KOSS SP.3XC
STEREO
HEADPHONES
Response
10-15,000Hz.

Liupedance 4-6 ohms .
Brand new, Boxed &
fully guaranteed
(List £9.50).

OUR PRICE £6-50.

& P. & P. 25p.
HOSIDEN DH-02S STEREO HEADPHONES
Wonderinl value
and excellent per-
formance combined.
P Adjustable  head-
“ band. 8 ohm im-
pedance. . 20-12,000
A cps. Complete with
lead and plug.
ot ONLY £237. P. &
T qap,
TAPE
CASSETTES
Top
quality
Hi-Fi
Low Noise
in Library
cases.
C60 .3 for 75p. 10 for £2-85
€90 8 for £1-05 10 for £3-30
C120 3 for £1-36 10 for £4-20

Tape Head Cleaner 30p cach.
P. & P. 10p extra.

SPECIAL OFFER!

ROTEL RH700

STEREO HEADPHONES
20-20,000Hz.  8-16 ohm.
(List  £9-95). OUR PRICE
£6-75. P. & P. 25p.

TRANSISTORISED FM TUNER

1 f  TRANSISTOR
S HIGH QUALITY
TUNER, SI1ZE
ONLY 6Xx4x2}in.
3 LF. stages.
Double tuned dis-
crimvinator, Amnple
. output to feed most
amplifiers. Operates on 9V battery. Coverage
88-108Mc/s. Ready built ready for use. Fan-
tastic value for money. £6-374. P. & P. 124p.
Stereo multiplex adaptors £4-974.

TE 1018 DE-LUXE
MONO HIGH IMPE.
DANCE HEADSET &
Sensitive, soft  earpads. )
adjustable headband,
Magnetic, impedance 2,500

S,

ohms,
£1-97, P. & P. 15p.

HAND HELD 2-WAY
WALKIE TALKIES
Industrial quality in robust metal cases.
Baltery operation. Volume and squelch
controls. Call button and press to talk

button. Telescopic aerial. Complete
carrying cases. 3

2 channel air.

300 mW £52-50 D 50p.
38 channel Pair.
2w E79+50 Post 50p.

G. W.SMITH
& CO (RADIO) LTD..

Also see previous pages
and opposite page




FANTASTIG OFFER!

NIKKO
TRM 50
STEREO
AMPLIFIER

17 + 17 watts rms stereo amplifier with inpute for Magnetic and
Crystal phono Tuner, Tape, Aux and Tape Monitor. Outputs
for two pairs of stereo speakers and Tape. Stereo headphone
socket. Full range of controls including Joudness control, scratch
filter, etc. Size 187 x 9% x 83~ Unrepeatable oﬁeb—hmxted

atocks!

List price £59-50
OUR PRICE

£39-95

Carriage 50p

”/-/7 [QII/PMMI'

33” % OR MORE

SEND S.A.E. FOR
FULL DISCOUNT
PRICE LISTS AND
PACKAGE OFFERS!

~

NIKKO
TRM 50 SYSTEM
NIKKO, TRMS0

+ 17 watt
rms. stereo
amplifier, BSR

MP60, plinth &
cover. Goldring
G800 cartridge,
pair of Linton
speakers and al}
leads.

OUR
PRICE

Carr. and
Ins. £1-50

£104-90

LEAK DELTA 30

SYSTEM
Leak Delta 30 stereo
amplifier, Goldring

plinth, cover
and G800 cart-
ridge. Pair of
Leak i50
speakers and
all leads.

£123-50

TELETON SAQ206B
SYSTEM

Teleton SAQ206B
8 + 8 watt Ampli-
d fier, BSR MP60,
i plinth & cover,
Goldring G800

GL7S,

OUR
PRICE

Carr. and
Ins. £1-50

cartridge, pair
of Apollo
speakers and all
leads.
OUR . Carr.
PRICE £54 40 £1-50

Amplifier only, £22-95. Carr. 50p.

AUDIOTRONIC ACR.3500..
MWLW
CAR RADIO

Fully transis- o
torised, dual waveband.
Bize 63”7 x 43”7 x 2".
12v. D.C. Neg. or Pos. earth. C: t

WHARFEDALE .
LINTON SYSTEM

Wharfedale
Linton Ampli-
fier, Linton
Turntable,pair ;
of Linton 2

#speakers and
all leads.

OUR Carr. and

PRICE £106-00 Ins, £1-25

LINTON RECEIVER SYSTEM £155-00.
Carr. & Ins. £1-25.

AMSTRAD 8000 11
SYSTEM

Amstrad 8000 11 7 + 7
watt amplifier. BSR
MPé60, plinth and cover,
Goldring G800
cartridge, pair

of Apoilo

speakers and

all leads.

OUR Carr.
FRICE £48-25 £1-00

Amplifier only, £16-95. Carr. 50p.

B.S.R. TD8S 8:-TRACK STEREO
TAPE PLAYER DECK

Integrated preamps (output- 125 mV)
to feed into any stereo amplifier. '
Automatic and manual programme
selsctor. 4 pole synchronous motor.
210/240 V.

Post

OUR PRICE £|6,25 o

fixing kit, speaker and leads.
ONLY £7-50. Post 20p.

SUPER BARGAIN! AUDiOTRONIC ACP.8
8-TRACK CAR STEREO TAPE PLAYER

Tone, volume and balance controls. Track
selector. Complete with 1natched pair of
sterec speakers, connections and fittings.
Ol}ILY £15-95. Post 30p. (INus is example
only).

BH.001 HEAD
SET AND BOOM
MICROPHONE

Moving Coil. Ideal for
language teaching, com-
munications. Headphone 1'-\:' I
imp. 15 ohms. Micro- N
phone imp. 200 ohms. -
£4-62,.P. & P. 15p.

G.W.SMITH &CO(Radio)LTD

Personal Callers Wekioma =All Bronches Dprn®«6 Man. te Sl

SPECIAL PURCHASE!

FERGUSON
3414 STEREO
TUNER
AMPLIFIER
TURNTABLY
UNIT

10410

watts rms.
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 H" 8", TODAY S VALUE AT
LEAST £125!

OUR

PRICE £75-00

Carr. & ins. £1-50.

1H-TCIT|'FNI-II'\F'| T. FID Lanjoa
& |

SAVE £££’s

PHILIPS GA308
TRANSCRIPTION TURNTABLE
2 speeds 33% and 45
rpm. Lightweight tu-
bular counterbalanced -7
arm. Belt driven low *
speed synchronous
motor. Viscous dam-
ped pick up lift]
lower device. Com-
plete with teak plinth
and hinged cover.
GA308 less cartridge -

(List £36-55).

OUR PRICE £24-50. P. & P. 50p.
GA308 PU with GP400 stereo magnetic
cartridge (List Price £47-65)

OUR PRICE £29-95 P. & P. 50p.

LIMITED NUMBER ONLY!

ROTEL BARGAINS!

All brand new and guaranteed

RECORD DECKS ». « ». 50p)

B.S.R. McDONALD

(114 Mini £4-97
C129 Mono  £6-50
C137 £8-35
MP60 £9-50
610 £12-95
31-25
210[TPD3 £8-75
MPG0/GSO0  $1295
MP60/TPD1 £16-05
MP60/TPD1/G800
£19-50
MP60/TPD2 £14-35
610/TPD1 £18-95
510/TPD1 £17-95
HT70 £13-09

HT70/G800 £17-25
HT70/TPD1 £20-35
HT70/TPD1/G800
£93-
810 Plinth/Cover
£9-25
CONNOISSEUR
BD1 Kit £10-90
BD1 Chassis £13-60
BD1/8AU2{Plinth
£33-
BD2/SAU2/Chassis
BD2/SAU2/Plinth/C
£33-85

GARRARD

GOLDRING

GL69/2 £18-50
GL72 £20-95
GL72/P £27-50
Plinth 68/72 £7-02
LID 72 £3-25
GL75 £26-95
GL75P £35-28
Plinth 75 £7-85
LID 75 £3-60
G99 19-25
GL85P/C £56-95
G101P/C £20-50
HACKER

GP45/30 24950

T45 Table £4-95
EAK
Delta Turntable
£52:50

MIGRO—SEIKK
RI111 £29-50
MRlll Plinth &
Cover £9-5

ACCESS & BARCLAYCARD WELCOME

V.A.T.
INFORMATION

ATl 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.

SME 2000 System

2025 T/C Stereo PHILE
’ A0 -
RA210 Amp ... 22050 | oo B0 GG 5000
RA310 Amp ... £34-95 | " P10 Ceramic GA308 Teak £24-50
RAGIO Amp ... ... .. £48:25 625 | GA308PU Tesk
RXI50 Receiver ... .. £45-95|8P25III 1095 | ... Pt
RX200 Receiver . £57-30 | SP25 III/MT5-6 212 R
RX400 Receiver £70-95 | oo 1mr arodae o | PIONEER
P. & P. 50p extra any itemn. 756 sos.50 | £L12D 524:30
SL65B s1375 | ELIEC P
- WHARFEDALE MID-RANGE HI-FI UNITS | AF7C. €1795 | pigg $111-85
As used in world famous TM75-6 £33.80 | LL4ID £118-50
system. 5” dia. Imped- SL72B sp195 | FLOL 4119-95
ance 4/8 ohros. High flux SL95B £32:25 | THORENS
ceramic magnet, 20 watts 401 £25-95 TD1925 11 £66-50
rms. Brand new £1-50. ZERO 100A £28-85 | TD195AB IT £99-95
Carr. 37p. ZERO 1008 £36-95 | rxo5 £8-05
ZERO 1008 Mod/ TD160C 25695
HOMER INTERCOMS P e J TD150A IL.  £35-95
TSl 0 fre e s 3575 | TPIDOABIT 88995
office, stores, fac- | GOODMANS WHARFEDALE
tories, ete. Supplied | 7DY160 Teak $5195 | Linton Turntable
complete with bat--\ 1100 White £58:25 26-85
tenes cable aml
iree instr
2 Station, £2-97, 3 Station £5- 25 P. & P 15P PLINTHS & COVERS (P. & P. 50p)
4 Station £6-62, P. & P. 17p Budget SP25, etc. £3-20
Budget AP76/Zero 1008 :g-gg
CREDST TERMS FOR CALLERS e £34.50

RECORD DECK PACKAGES (P. & P. 50p)

Decks supplied with
stereo cartridge
ready wired in plinth
with cover.

GARRARD
2025TC/9TAHCD
8P25 I11/GB00
SP25 ITT/M75-6
8P25 IT1/M44-7
SP25 I11/M44-E
§P25 III/MG5E
AP76/G800
AP76/M75-6
AP76/M55E
APT6/M75ES
‘AP76/GB00E
APT6/MA44E
AP76/M75ED

B.S.R. McDONALD
MP60/GBO0
MPE0/M44-T
MP60/M44-E

GOLDRING
GL75/G800
GL75/G800E

1112, P-ddmgmn Grean,

Ali Mali Orders to

London,
Tel  01- 261 6551

1139
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The Space Age WORLD RECORD award winning 7’ 6” iong
All Band JOYSTICK VFA Antenna— JOYMATCHA.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
Yeor 111A £11-40 (B); JOYMATCH ATU LO-Z500 £16-45

(©).

COMMUNICATIONS HEADPHONES £2-60 (D)

(Al including postage, packing, accessories & insurance,)

* b Ok oF ot X %

PARTRIDGE PACKAGE No. 1 PARTRIDGE PACKAGE No, 2

9R59DS receiver 0o, . £4950 JR310 recelver .. .. ET500

* jtems (A); (B); (D) above .. £11-00 * items (A); (B); (D) above .. £700
Complete Gen., Coverage -—-—— —
Station 5 oo .. £60'50 Complete Amateur RX Station £82:00

PARTRIDGE PACKAGE No. 4
TS/PS515 Transceiver 180W £210°00
* Items (A); (C); (D) above .. FREE

Complete TX-RX Station .. £210:00

PARTRIDGE PACKAGE No. 3
JR599 recaiver .. o .. £185-00
* |tems (A); (B); (D) above .. FREE

Complete Amateur RX Station £185-00

BARCLAYCARD — ACCESS — PERSONAL LOANS !

ALSO: SP5D SPKR. £450; 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

£480; A.T.U. KIT—FULL COVERAGE TX/RECEIVER
£4-80; ASSEMBLED £5-80.

(Al including Postage, Packing, Accessories & Insurance.)
Send 3p stamp for full illustrated details of Partridge Products.
- TRIQ 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

Picks up ALL THE USUAL BBC —
Programmes *All the new locsl o PR SnOnAIE R
months at £7 (£56-50),
ing
*Police *Taxis *R.A.C. *A.A. *Pire Brigade *T.V.8ound *Ambulances and 1,000 more.
THE BEST PORTABLE RADIO EVER MADE! We think so. As well ay the standard
“crippled alrliner” 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 100s of
X 8in X 4in, using standard batteries——or can be plugged directly into mains. 14 transis-
tors 8 diodes, 1 thermistor, internal lerrite rod aerial PLUS two external telescopic antennas—
Short W 2 9-22 Mcs. F.M. (V.H.F) 88-108 Mes, Aircraft (VHF) 108-136 Mcs. Public Service
(VHF) 148-174 Mcs,

WHATRADIO PRICED ATUNDER £120
radio stations *Continental ¥ World-
ong and medium wavebands it has three short wave bands (including the Marine and Traw-
others R.T. mobiles! Extensive shortwave coverage can give you Australia, Pakistan,
with sockets for additional aerials, or car aerials. Automatic Drift-Free Reception. lsqlézliing
NOTE.— The Ministry of Pgs}; r& t’fl:bwmn‘:lunie::ions state & Licence (not generally available

OF TRANSMISSIONS 2

CASH E

PRIGE
*Radio Hams *Aircralt *Shipp
programme and then—at the flick of a switch—tune into the control tower and hear a
GUARANTEE. Beautifully finished in Teak Wood and Stainless Steel. Poriable 12in
Long ‘W 150-350Kcs. Medium W 540-16056 Kcs, Marine 1.6-4 Mcs Short W 1 3.7-9 Mes,
ghivping. ete.

GIVES YOU SUCH A VARIED CHOICE
wide (ransmissions *Pop Pirates
ler Band) AND NO LESS THAN THREE V.H.F. BANDS, Listen to your favourite B.B.C.
North America, Far East, ete,, etc. World famous manufacturer. PULL 3-YEAR WRITTEN
tone control. Hi-Fidelity. earphone for private lstening, local DX switch. FREQUENCIES:
to the public) is by Fire Brigade, Aircraft.

JUST ARRIVED a NEW system from Switzerland—the
home of precision built electronics equipment., GENUINE
2.WAY WALKIE-TALKIE SYSTEMS. Idesl for all crowd
= control, doctors, fishermen and genbral marine use. The
TAPRET SSIEY 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.
Bati ted: wires. A d time & money
saver. 2 Units complete with FREE carrying cases.
NOTE: Licence req. tc operate.
* Terms* £19 dep. & 6 montbs at £0. (Total £78)

Send 5p stamp for Discount Brochure of unusual Frequency Radios
SCIENTIFIC & TECHNICAL (PW%) Towerfield Trading Estate, Southend, Essex
O S

|

BAKER 12in MAJOR £3

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

3017000 cps. with tweeter, crossover and
baffie.

Baker Loudspeakers full range
Regent 12in £8 ' Superb 12in £15 | Group 25 I2in  £8

Major 12in €9 | Auditorium 12in  £14 | Group 35 12in  £9
Deluxe 12in  £10 | Auditorium {5in £20 | Group 50 I5in £20

Baker Loudspeaker Co., Bensham Manor Passage,
Thornton Heath, Surrey. Tel. 01-684 1665 )

AUTOMATIC EMERGENCY SUPPLY
250v 50Hz—150 watt inverter. Full kit of parts excluding meter. Clrcult as
appeared in December P.W. Complete kit—£16-95 4 80p P. & P.
OTHER INVERTERS AVAILABLE IN KIT FORM

150 Watt—£18-50 4 60p P. & P. 75 Watt-£7-80 + 60p P. & P.
300 Watt—£17-90 4+ 85p P. & P. 40 Watt--£8-20 + 40p P. & P.
25 Watt—£2-60 4 20p P. & P.
All above operate from 12v. battery and glve 250v.-50Hz. Output,
24 volt typss are also llable, alternative outputs or taps can be supplied.
Transformers andfor Transistors can be supplled separately.

SPECIAL OFFER
12v, Fluorescent lights, suitable for tents, houses or dary
Iighting for factories, hotels, etc, 12 'Inch—8 watt—£3-48 post paid.
21 Inch—13 watt—&4-20 post paid. Large discounts available for quantities.
' TEXAN AMPLIFIER

Fibre glass P.C, board—£2-00 + 10p P. & P.
Transformer—£4-00 4+ 30p P. & P. .
Other components Including Teak Cabinet—£24-00 + Postageé.

ASTRO ELECTRONICS

6, BARNES ROAD, CHESTERFIELD, DERBYSHIRE




’ ’ ! Please compare our Prices!!!
Phone Harlow 37739 all our stock are brand new. With full
P/P 10p. Price list S.A.E. (No callers please) money refund if not completely satisfied.
.
74 Series TTL S BARGAIN
»
1-24 25 plus 1-24 s | Ca pacitors
700 s 14p 7450  5p é4p PAGKS
I5p l4p |745] i5p 4p 4 VOLT 16 VOLT 40 VOLT
7402 15p 14p (7453  I5p 74p 47uF 6p | I5uF 6p | 47uF 6p
;zgi ::p ::p ;:Zg ::p ;:p 100:F ép | 33uF ép | 100uF Y
P P P P 220uF ép | 68uF 6p | 150uF 90
7405 I5p i4p |7470 29 1-65p | 330,F  6p | ISOuF  7p | 220uF  10p|panmarked
7408  18p 17p (7472 29p 94p 1000uF  12p | 220uF 8p | 470uF i7p
7410 I5p l4p (7473  37p 94p 4700uF . 26p | 680uF I5p | 680uF 23p|  Packof2s
7411 15p idp |7474 37p 33p 1000.F I15p | 1000uF 23p 1N%148
7413 29p 26p (7475 47p 1 1-25p 1500uF  23p | 2200uF  40p s
7420  15p 14p (7476  43p 40p |74111 1-00p 95p 2000uF 3% e
7430 i5p 14p |7480 67p 64p 74118 |-00p 95p 6-3 VOLT . Pack of 10
7440 15p idp (7481 97p 94p 174119 } 35p 1-25p 33uF 6p ggigg 281‘ I
7441 67p 64p 7482 97p 4P |74121 &7, 64 68uF ép (Plastic can) »
7442 67p 64p |7483 1-10p 1-08p |54 P “" 1504F 6p | 25 VOLT )
7446  97p 94p (7486  32p 30p 141 67p P | 470uF  10p | 1OuF 6p —
7447  97p 94p 7490  67p 64p |74145 1-50p 1-40p 680uF i2p | 22uF ép PlPaak %fcll% .
7448 97p 9ap 7491 37p 34p 174150 1-30p 1-70p I1500uF  16p | 47uF é6p | 63VOLT " sop
* Devices may be mixed to qualify for Price Breaks 2200uF _l6p 100uF 7p | IuF 6p|__
* 100 Plus less 10% off 25 plus break 3300uF "24p | 150uF Tp | 2-2uF Pl poekof1o
220uF 9p | 4-7uF 6pipcige 5
- - H , 470uF 12p | 6-8uF ép (nnmarked)
inear Integrated Circuits 60 18p | JouF  ép| ‘uiimiea
A 10 VOLT 1000uF 20p | 22uF bpl
30la  TO9% 49p (723c  TO9Y 87p 220F 6p | 2200uF  36p | 68uF 9p T,
30la DiL 45p (723c DIL 90p 47 uF ép | 5000uF 62p | 100uF 10p (anmarked)
70lc 63p (74lc TO9% 38p 100uF ép [50uF I2p 80p each
702c 63p (74lc DIL 36p 220uF 7P 220uF I7p -
709c  TO99 28p |74lc  8PinDIL 34p 330uF 9p 330uF  20P|  Packot10
709¢ DIL Up |747¢ DIL 12p 470uF P 40 VOLT 47QuF 24p |oN2926G [
710¢ 53p [748¢ TO9%% 38p 1000uF i12p | 6-8uF 6p | 1000uF 40p| unbranded but
7ile S8p 1437 1-10p 1500.F 23p | I5uF ép | 1600uF T4p tested
1458 1-10p 2000uF 39p | 33uF 6p | 2500uF 93p | e
U ; ”t lzlut tully
Transistors MULLARD POLYESTER’S onaoss &
MULLARD POLYESTER CAPACITORS €280 SERIES e 3
AC107 1B5p, BC138 24p, BF260 28p, 0C44 13p! Diodes & 250VP.O.muunting:0-0mF,0-015;LF,0-22uF,3p.0-33{4F,0-047;LF,O-OGSMF,S}p.OduF,Ap.
Aclys %gp gg}g gg ggggg %p 88% égp Rectifiers |0"0uF,0-22uF, 5p.0-33uF, 64p. 0-47uF, 849.0-68uF, 11p. 1-0uF, 18p. L5, F, 20p. 226 F, 88p |~
1o p
AC128 1211: BC144 26p| BF390 -34p| OCT71 135 1N914 ? IMULLARD POLYESTER CAPACITORS €296 SERIES FULLY
AC142K 20p| BC145 24p| BFX84 25p| OC72  13p| 1N916 P [ 400V: 0-:001.F, 0-0015uF, 0-0022uF, 0-0033uF, 0-0047u.F, 24p, 0-0068.F, 0-01uF, 0-015,¥ (MARKED
AC141K 18p| BC147 p| BPX85 82p| 0C81 18p| 1N4148 7D 10.022u¥F, 0-033uF, 3p. 0-047uF, 0-068uF, 0-1uF, 4p. 0-15uF, 6p. 0-22uF, 7ip. 0-33uF, ﬁp TYPES
AC176 14p| BC148 8p| BFX86 22p| 0C83 20p| 1844 D |0-47uF, 13p. - -
AC187 1%p|BC14s  8p| BFX87 25p| OC84  95p| 1LN4007 20D 160V: 0-01.F, 0-016uF, 0-22uF, 0-033uF, 0-047uF, 0-068uF, 8p. 0-1uF 8ip. 0-15uF, 4jp | AD16L, AD162
ACI87K 18p| BC1563 15p| BFX88 24p| TIP29A 48p| 18113  15p |0.92uF, 6p. 0-33uF, 6p. 0-47uF, 74p. 0-68uF, 1lp. 1-0uF, 13p. M/P
AC188 12p| BC154 16p| BFY50 19p| TIP30A 58p{ 18120 18p 1-9 b4p
‘AC188K 18p| BC157 12p| BFY5l 15p| TIP314 88p) 18121 14p  VOLUME CONTROLS 10 plus 48p
AT 8 B I st Lo Lt e Bl 00 g RECTIFIERS —
P33A P on trac! 0 2
ACY19 zsg BC167 1)}: BFY90 89p| TIP3da 0| 18182 12p Tog or Linear PLV. 1 AMP 1-5 AMP BC107-BC108
ACY20 BC168 10p| BSX20 17p £1-40] 18920 7p [Single 1%p, Dual gang (stereo) 40p 50 IN4001 dp PL4001 7p BC109
Acy.ﬁ %P ggi‘?? % " Sﬁ% gopp TIPS5A %gggg . D |Single type with D.P, switch 12p extra. 100 %giooz 4p PL4og2 gp }5999 g;
ACY: D - p 200 003 5 PL4003 =
AGY35 805| BOI7e 14p| G428  28p| TIP3sA  |15940  5p SLIDE POTENTIOMETERS 200 IN4004ap PL4004 0p 100 plus ép
AD140 38p| BC182L 8p| C450 15p £2:90{ AA119 10p |58mm, TRACK 600 IN4005 7p PL4005 12p e —
AD142 40p| BCIS3L 8p| MPS111 82p| TIP41A 78p| AA129 10p |SINGLE GANGED, LOG or LIN 1k to 1M.| go0  IN4006 8p PL4006 14p R RN
AD143 85p| BC184L 8p| MP8112 42p| TIP42A 88p| AAZ13 10p |40p each 1000 IN4007 9p PL4007 18p 1-9 . Y
AD149 84p| BC1SG  80p| MPSI13 3%p| 2N706 12p| AAZL5 12ip | TWIN GANGED, LOG or LIN 1k to 500k e 7»
ABiEe S oty Lo upas dm v, B AN 4 o e : N
AD161 27 3L 10p D 181 P —
ADl62 79| BG2I4L 10p| MP8i2s 48p| 2N1138 25p| BAL0Z 224p CARB.?‘N si't(Et"ETlo.N "}ESETS BRIDGE RECTIFIERS AC127 or AC128
AD M/P 50p| BC258  8p| NKT21126p| 2N1613 20p| BALLs 7hp |Small high quality type (linear on - 19 12p
AFIl3 16p|BO2ss 8p| NKTalagsp| aNiThl 24p) B ﬁig 1331, An vmlg;es 100-551)161?;5l ohms. PLV. 1AMP 2AMP 5AMP 10 AMP |19 m
AF115 14p| BC267 12p| NKT21483p| 2N2904 86; D (" . '
AF116 14€|Bc2gg Lap| NKT2I7 g(lvn 2N2904A40p gﬁg{aig p |-2:6 watt peack |50 33}; ég‘; LECU G AT L
Frl7 1ap|1iC3 D 61 21p p P 0-15 0-1 : K —_—
Bt g B S o 8 Bl ROIOATY e B i H8 B HB ER lzenen
. 24 E D D P2 3% X ..
ey e 0305 oy| NKToysa9n| ansgo _op| BAYSL 740 |zim x i i 360 A 220 #2250 |\plopEs
AF233 87p 85p| NKT403 85p | 2N3053 24p| BY100 174D |32in x 3}in 25p 25p o
AL107 68p| KCY70 15p| NXT40570p) 2N3054 50p| BY126 150 13%in x 5in . a0p 20p 400 M/W 5%
AL102 80p| ECY71 83p| NKY603F | 2N3055 48p| BY127 17¢p |5in x 17in (plain) 88p —_ %Iéxgaggt%
ALLOE | ECY72 16p 2N3405 40p| pyx10 224p | Vero Pins (bag of 36), 20p THYRISTORS ange
A8Yon #7p| ED123 60p| NKT613G | 9N3663 52p 045 174 Vero cutter, 45p; Pin insertion Tools (0-1 and All voltages
A8Y2T 5’8’ yggg ggp NKnggp gga;gg g o 10; 0-15 matrix) at 55p. PIV 60 100 200 300 400 |3.3_33Volt
AUI0F g D D 3 p
4UTls Wbl TD132 81p| NKTs7G | 2Nsi04 8p| 0Ale 934p [SLIDE SWITCH ol P R e 8p cach
AU KE; BD135 388p p| 2N3705 8p| 0A47 8p [SPST 10p each., D.P.D.T. 12p each. 7 Amps 87 92 - 112
Tl i N Y S ok MINIATURE NEON, LAMPS o
i i p| 2N: 1t
Telos 8% WDld> 4bp| OCIo 50| oN470 8p| OA7T3 10D |240V or L1OV 1-4 by, § plus 4ip cach. | A voltages
ECl1E 14p|FF159 80p  0C20  50p|2N3709 8p| 0479 7% IMINITRON DIGITAL RESISTORS 12p each
BCllé 15p| 'F173 26p| 0C23  30p| 2N3710 8p{ OAS81 8 | INDICATOR TYPE 30I5F R
BC125 15p|BF177 25p| 0C25  25p|2N371L 8D 0A85  10p |Reads 0-9 and decimals 1 watt 5% carbon 1p each
BCI2 92p|BF178 26p| 0028  80p| ONS704 15D a0 7p | (oo eroes E & watt 109% carbon 1p each 10 watt 5%
BC132 14g| BF179 32p| 0C29  30p| 2N3810 26p (Data Sheet on request) 1 watt 109, carbon 2}p each @
BC134 14p| BF194 14p| 0C35 26p| 40861 45p| OA%L 7P IONLY £1-50 Range 10 ohms to 47 meg. All Voltages
BC13n 14p| BF195 15p OC38  86p| 40362 456p| OA%5 7P |16 DIL Socket 80p .i watt mfo 2% 8p each 7-5-100 Volts
BC137 14p! BF244 25p| OC4L  18pl 40636  55p' 0A200 10p | Driven by 7447 95p iRange 10—1 meg ohms 45p each
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BARGAIN PARCELS 141b at £1-45 plus 323p p.p.; 28Ib at £2'75 plus

521p p.p.; 561b at £4-50 plus £1-25 p.p. Contain pots, Res, Valves, Diodes

ls‘{z:igl;oards, Chassis, Valveholders, etc. Good value save £££s. Lucky Dip
rvice.

FANTASTIC BARGAIN. New 6 inch tubes, E450 4/B/16 4VH, medium

Persistance, green. Ideal scope tube. -

Also 097 4%in. dia. Length 15in, Also 7BP7, All unused as new. Price £1-40

post paid.

NEW HEAVY COAX CABLE dia. §” 70 ohms approx. 50ft. lengths £1-40,

P. & p. 30p. 100 ft. lengths £2°70, p. & 1. 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., 2tin., 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

each. Minimum order 6.

AS NEW AERIAL TUNER UNIT No. 6 RF, consisting of 1% inch 500 mico/

ampmeter 3 gang tuner 75 PF geared BNC type socket size 53" X 43" X

5. Price £1-50, p. & p. 25p. .

HEADPHONES DI, High impedance. Good condition 75p. p. & p. 15p.

R209. Set of valves 624p, p.p. 25p.

NEW AERIAL WIRE ON BOARDS 7/22 UNCOVERED 75ft. 40p, 90ft

474p, 100ft, 55p, p. & p. 20D. .

AERIAL MAST POLES approx. 5ft high 27 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

£1 each, 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

WOQULD 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.

ELECTRONIC ORGAN KIT$

% 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 amplifler 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

. —2x 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 ELEGTRONIC
MUSICAL INSTRUMENTS

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

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
------------_-_---

| free!?

RAFY

Brochure, without obligation to:

j BRITISH NATIONAL RADIO &
ELECTRONIGS SGHOOL P.O.Box 156, JERSEY

NAME
I ADDRESS :

: wB43
BLOCK CAPS please ||
-—-----------------
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VALVES

SAME DAY SERVICE
NEW! TESTED! GUARANTEED!

SETS Set of 4 for £1.12. DAF96, DF96, DK96, DL96, 4 for £1.85.

1R5, 185, 1T4, 384, 3V4, DAF91, DF91, DKS], DL92, DL94.

1RS .28130C17 76/ EAF42 -50{EMB0  .36|PCF808 -68)Us0l .75
185 .02|30C18  .72|EBs1  .12{EMB1  -36/PCLS2 -30{ UABCSo -81
1Ts 16|30Fs  -84|EBC33 +40|EM84 .82/ PCL83 .55|UAF42 50
384 .26/30FL1 -65|EBC41 -49|EM87  .50|PCL84 -33|UBC4l -85
avs .47|30FL12 60/EBCS1 -30}EY51  .36|PCL85 33| UBF80 .84
bU4AG  -21|30FL14 .68/ EBC90 -22({EY¥86  .20|PCL86 .37, UBF89 .82
5V4G 85| 30L1 .29| EBF80 -88|EYST .29/ PCL8S .80,UCC84 28
6Y3GT -30/30L15_ -70|EBFS3 -30/EZ40  .30|PCL800 -89|UCCS5 <35
574G «85|30L17 70, EBF89 -20!EZ41 <89 (PCL805 38| UCFB0 30
6/30L2 -b4|30P4 65|ECC81  -17|EzZs0  21|PENA4 -77|UCH42 88
aslzoriz  .ee{ECCR2 20|EzZ81  .22!PEN36C .70|UCHSL .30
6AQ5  -22/30P19  .¢5|ECC83 .35|EZg0 85| PFL200 51| UCL82 38
6ATE  .20{30PL1 -60)ECC85 .34]GZ30  -34|PL3c 48 85
6AU6  .20|30PL13 .89 ECCS04 -54|GZ32 40|PL81 43| UF41 .53
6LA6 20/30PL14 .80 ECF80 -80|KT41  -77/PL81A 47 UF89 .80
6BES  -21|3L6GT Fe2  -26|KT61 §6{PL82 -3l 1 53
JA41|35W4  -25/ECH35 .55 KT66 .78 | PL83 -33|ULB4 .80
6BW7 -50|35Z4GT .25/ECH42 .58/LN319 63 PL84 .30 22
6Fl4  +85|50CD6G -68{ECHB1 -29{LN3290 .80{PLS0O0 .63|UY41  -88
6F23 68 .49| ECH83 .38|LN339 .65 PL504 +68|UY85 .25
6F25  -50|Ac/vpe .77|ECHS4 .85/N78 £1.05/PM84  .30|VP4B .77
635GT  -20|B3a: J70|{ECLE0 .30 40! PX25 95| W77 -43
6J7G  +24|B729 64 ECL82 .29/ PABCSo -81(P¥32  .52|Z77 22
6K7G  «12/CCH35 .87|ECL86 85 -47|P¥33 58| T tors
6K8G .38/ 0V31 98| EF39  .38/poss  -47/PY8T  .25/AC107 .17
.85 DAFOL .22 |EF4l 57/PCos  -42|PY82  .25(AC127 8
6SL7GT .32|DAF¥96 -36|EFS0  .23|Pcoy  -88|PY83  -26|AD14 .37
6SN7GT .82/DF9l  .16|EF85 28| PCO00 29 !PY88 -88{AF115 <20
6V6G ~ -28|DF96 .36/ EF86 .30/ PCC84  -29|PY800 31| AFIl6 .20
6vVeéGT «28|DH77  -20|EF8®  -26/PCC85 -28|PY601 -B1]AFIl7 .20
8X4 23| DK32 .38|EF9L 13|pccss  -88/R19 30| AF126 17
6X5GT +28/DK91 A .28/ EF92  -27/PCC89 .43 | R20 70| AF127 .17
10P13 .58|DK92 ~ .50|EFe8 . 48|25 73 25
12AT7 +17/DK96 .45|EF183 27/ PCC805 +70{U26 -g5(0c4d .12
12AU7 20{DL35  .40{EF184 .29|PCF80 -26|U47 73)0C45 .12
12AX7 -22|DLo2  .26|EHN0  .36)PCF82  -33|U49 \70{0C7T1 18
19BG6G +75|DL94 47 Efga :ig PCF86  -48 g;z -;1 83;: . g
20F2  67|DLes  .38|EL31 PCF800 -5 8 K B
20P8 75| pygs _2: EL41 54| pcorsor -23 U1l  -68|0C81 .12
25L6GT .19 a7 EL8&4 2 CE802 U183 .31/0C81D .12
a504GT 57|DY87  -24|grge  .26|PCF802 -8%ggs) .g1{ocB2 -1
3001 26|DY802 -33|Eros  .33{PCF805 .72,Usol  .38/0082D .12
30015 58| ©ABCSO .32{ELS00 62| POF806 56| U328  -68,0C170 .83

READERS RADIO

.85 TORQUAY GARDENS, REDBRIDGE, ILFORD,
ESSEX. Tel. 01.550 7441.
Minimum post/packing on | valve 7p., on each additional valve,

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




SUPERSOUND 13 HI-FI
MONO AMPLIFIER

A superb solid
state aundio
amplifier. Brand
new components
throughout. 5
silicon transistors
plus 2 power out-
put transistors in

push-pull.  Full
wave rectifica-
tion. Qutput

approx. 13 watts
r.m.s. into 8 ohm. Frequency response 12Hz—30KHz
+ 3db. Fully integrated pr 1i stage with b

Volume, Bass boost and Treble cut controls. Swtable for

4-SPEED RECORD PLAYER BARGAINS
Mains models. All brand new in maker’s packing.
LATEST B.S.R. (109/C129 4-SPEED AUTOCHANGER.
With latest mono compatible cartridge £6-97 Carr. 50p.
With stereo cartridge £7-97 Carr. 50p.
GARRARD §P25 Mk III with heavy precision machined
die cast turntable £10-95, carr. 50p. ’

SPECIAL BARGAIN OFFER!

PRECISION ENGINEERED PLINTHS

Beautifully constructed in heavy gauge *Colorcoat’
plastic coated steel. Resonance free. Designed to take
Garrard 1025, 2000, 2025TC, 2500, 3000, 3500, 5100,
8P25 II and III, SL65B, AT60 ete. or B.8.R. C109,
€129, A21 ete. Black leatherette finish. Size 123" x
143" x 3} high (approx. 7}” high, including rigid
smoked acrylic cover).

NOW ONLY £4-50, P. & P. 35p.

8-15 ohm speakers. Input for ceramic or crystal cartridge.
Sensitivity approx. 40mV for full output. Supplied ready
built and tested, with knobs, escutcheon panel, input and
output plugs. Overall size 3” high x 6” wide x 74" deep.
AC 200/250V.

PRICE £10-50. P. & P. 25p.

DE LUXE
STEREO AMPLIFIER

A.C, mains
200-240 v.
Using
heavyduty
fully isola-
ted mains
transform-
er with full
wave recti-
tication
giving ade-
uate
smoothing with negligible hum.
Valve line up:~—2 = ECL86 Triode Penlodes. 1 x EZE0
as rectifier. Two duai potentiorueters are provided for
bass and treble control, giving bass and treble boost and
cut. A dual voiume control is used. Balance of the left and
right hand channels can be adjusted by means of a sepa-
rate ‘Balance’ control fitted at the rear of the chassis.
Input rensitivity is approximately 300m/v for full peak
output of 4 watts per channel (8 watts mono), into 3 ohm
speakers. Full negative {feedback in a carefully calculated
. cireuit, allows high volume levels tn be used with negligible
distortion. Bupplied complete with knobs, chassis size
117w x 4”d. Overall height including valves 5. Ready
built & tested to a nigh standard. PRICE £8-92 P.&P. 45p.

POWER SUPPLY UNIT 200/240v. A.C. input. Four
switched fully smoothed D.C. outputs giving 6v. and
7¥v. and 9v. and 12v. at 1 amp continuous (l}amp
intermittent). -

Fitted insulated output terminals and pilot lamp indicator.
Hamuner finish metal case overall size 67 x 33”7 x 2}”.
Suitable for Transistor Radios, Tape Recorders, Ampli-

banvana teser. > PRICE £4.50 p. & P. 35p.

BLACK ANODISED 16g. ALUMINIUM HEAT SINKS.
For T03, complete with mica’s and bushes. Size 23 X
8” approx. 25p pair, P. & P. Bp.

HIGH GRADE COPPER LAMINATE BOARDS 8”7 x 67
5 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,
half wave at 1 amp. or 10-0-10, 20-0-20, 30-0-30v. at
2 amps full wave. Size 3in. long x 3}in, wide x 3in. deep.
Price £1-85 P. & P. 30p.

MAINS TRANSFORMER. For transistor power supplies.
Pri 200/240v. Sec. 9-0-9 at 500mA. 85p. P. & P. 13p.
Pri. 200/240v. 8ec. 12-0-12 at 1 amp. 95p. P. & P 13p.
Pri. 200/240v. Sec. 10-0-10 at 2 amp. £1-45. P. & P. 30p.

SPECIAL OFFER MAINS TRANSFORMER 200/240v.
A.C. Input 385v at 1} amp A.C. output overall size
21" x 2§ x 3” approx. Suitable drop through or vertical
mounting 90p, P, & P. 30p,

CENTRE ZERO MINIATURE MOVING COIL METER.
100A. For balance or tuning. Approx. size 1” x 1”7 x
deep. Limited number. 75p. P. & P. 10p.

GENERAL PURPOSE HIGH STARBILITY
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 200/360v. ¥requency
response 15Hz—25KHz. Gain 26dB. Solid encap-
sulation size 13" x 13" x }*, Brand new complete
with instructions. Price 88p. P, & P. 13p.

HANDBOOK OF TRANSISTOR EQUIVALEKTS AND
SUBSTITUTES

A must for servicemen and home constructors. Including
many 1000's of British, U.8.A. European and Japanese
transistors. ONLY 40p. Post 5p.

'VAT.

Prices in this advertisement (incl, p. and
p.) will be subject to VAT as from
Ist April, 1873.

LATEST ACOS GP81/1SC mono compatible cartridge with
t/o stylus for LP/EP/78. Universal mounting bracket.
£1.50 P. & P. 8p.

SONOTONE $TAHC COMPATIBLE STEREO CARTRIDGE
T/O stylus Diamond Stereo LP and Sapphire 78.

ONLY £2.50 P. & P. 10p. Also available fitted with twin
Diamond T/O stylus for Stereo LP. £3. P. & P. 10p.
LATEST RONETTE T/0 STEREO/COMPATIBLE
CARTRIDGE for EP/LP/Stereo/78. £1.63 P. & P. 10p,
LATEST RONETTE T/O MONO COMPATIBLE CART-
RIDGE for playing EP/LP/78 mono or stereo records
on mono equipment. Only £1.50 P. & P. 10p.

HARVERSONIC SUPER SOUND
10 + 10 STEREO AMPLIFIER KIT

NEW FURTHER IMPROVED MODEL WITH
HIGHER OUTPUYT AND INCORPORATING HIGH
QUALITY READY DRILLED FIBRE GLASS
PRINTED CIRCUIT BOARD WITH COMPONENT
IDENTIFICATION CLEARLY MARKED FOR EVEN
EASIER CONSTRUOTION

A really tirst-class Hi-Fi Stereo Amplifier Kit. Uses 14
transistors including Silicon Transistors in the first five
stages on each channel resulting in even lower noise
level with improved sensitivity. Integrated pre-amp with
Rass, Treble and two Volume Controls. Suitable for use
with Ceramic or Crystal cartridges. Very simple to
modify to suit magnetic cartridge—jnstructions incltuded.
Output stage for any speakers from 5 to 15 ohms. Compact
design, all parts supplied including drilled metal work,
high quality ready drilled fibreglass printed circuit board,
gmart brushed anodised aluminium front panel with

tching knob, wire, solder, nuts, bolts—no extras to buy.

QUALITY RECORD PLAYER AMPLIFIER MK 1
A top quality record player amplifier employing beavy
duty double wound mains transformer, ECC83, EL84,
and rectifier, Separate Bass, Treble and Volume controls,
Coraplete with output transformer matched for 3 ohm
speaker. 8ize 7in. wide X 3in. deep x 6in. high. Ready
built and tested. PRICE £3.95 P. & P. 40p

ALSO AVAILABLE mounted on board with output
transtormer and speaker ready to fit into cabinet below.
PRICE £5-25 P. & P. 50p.

DELUXE QUALITY PORTABLE R/P CABINET MK II
Uncut motor board size 144 x 12in. clearance 2in. below,
53in. above. Will take above amplifier and any B.8.R. or
GARRARD changer or Single Player (except AT60 and
8P25). Bize 18 X 15 X 8in. PRICE £475, P. & P. 50p.

SPECIAL OFFER !
HI-FI LOUDSPEAKER SYSTEMS

Beautifully made teak finish enclosure with most
attractive Tygan-Vynair front. Size 164” high x 103~
wide x 53* deep. Fitted with E.M.I. Ceramic Magnet
13” x 8” bass unit, two H.F. tweeter units and
crossover. Power handling 10 watts. Available 3 or
8 or 15 ohms impedance.

OUR PRICE £8.40 Carr. 65p

Cabinet Available Separately £4-50 Carr 60p

Also available in 8 ohms with EMI 13” x 8” bass
speaker with parasitic tweeter £6-50 Carr. 65p

LOUDSPEAKER BARGAINS

5in. 3 oln £1-05, P. & P. 15p. 7 X 4in. 3 obm £1-15, P. & P.
20p, 10 x 6in. 3 or 15 ohm £1.80, P & P. 30p, E.M.I.
8 x 5in. 3 ohm with high filux magnet £1-62, P. & P. 20p
E.M.I 13} x 8in. with high flux ceramic magnet with
parasitic tweeter 3, 8 or 15 ohm £3-20, P. & P. 30p.
B.M.I. 18 x 8in. 3, 8 or 15 ochm with two inbuilt tweeters
and crossover network £4-20, P. & P. 30p.

BRAND NEW. 1%in. 15w, H/D Speakers, 3 or 15 ohmas.
Current production by well-known British maker. Now
with Hiflux ceramic ferrobar magnet assembly £6.75.
Guitar models: 25w. £8.75, 35w. £8.50. P. & P. 38p

SPECIAL OFFER!

*  LIMITED NUMBER OF BRAND
NEW ELAC 10" TWIN CONE
!  LOUDSPEAKERS

‘With large ceramic magnet and

plasticised cone surround,
Tt 8 ohm impedance. £2-75. P. & P. 25p.
12in. “RA” TWIN (ONE LOUDSPEAKER. 10 watts
peak handling. 3, 8 or 15 ohm £2.20, P. & P. 30p.
85 ohm SPEAKERS 3iu. only 63p P. & P, 13p.
“POLY PLANAR” WAFER-TYPE, WIDE RANGE
ELECTRO-DYNAMIC SEEAKER -
Size 113" x 144” x 14" deep. Weight 190z. Power
handling 20W r.m.s. (40W peak). Impedance 8 ohm only.
Response 40Hz-20kHz. (an be mounted on ceilings,
walls, doors, under tables, ¢tc., and used with or without
baffle, Send 8,A.E, for full details. Only £5:95 each.
P. & P. 25p.
VYNAIR & REXINE SPEAKERS & CABINET FABRICS
app. 54 in. wide. Usually £1-75 yd., our price 75p yd.
length. P. & P, 15p per yd (min 1 yd.) S.A.E. for samples.

HI-FI STEREO HEADPHONES
Adjustable headband with comnfortable flexifoam ear-
muffs, Wired and fitted with standard stereo }in jack
plug. Frequency response 30-15.000Hz. Matching
impedance 8:16 ohms. Easily converted for Mono.
PRICE £2-95, P. & P. 15p.

HIGHE IMPEDANCE CRYSTAL STICK MIKES.
OUR PRICE £1.05, P. & P. 8p

Simple step by step instructions enable any constructor
to build an amplifier to be proud of. Brief specification;
Power output: 14 watts r.m.s. per channel into 5 ohms.
Frequency response =+3dB 12-30,000 Hz Sensitivity:
better than 80mV into IM Q. Full power bandwidth:
+3dB 12-15,000 Hz. Bass boost approx. to +£12dB.
Treble cut approx. to — 16dB. Negative feedback 18dB
over main amp. Power requirements 35v. at 1.0 amp.
Overall 8ize 12"w. x 8”d. x 2§"h.

Fully detaijled 7 page construction manual and parts
list free with kit or send 18p plus large S.A.E.

AMPLIFIER KIT .. aa £10-56 P. & P.16p .
(Magnetic input components 30p extra)
POWER PACK KIT . £3-00 P. & P.30p
CABINET o £3-00 P.&P. 30p
(Post Free if all units 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 two mono
sources inlo inpuls (e.g. mike, radio, twin record decks, ele.)
and will then provide mixing and fading facilities for med-
fune porered Hi F'i Discotheque use, eic.

3-VALVE AUDIO

AMPLIFIER HA34 MK IL
Designed for Hi-Fi reproduce
tion of records. A.C. Mains
operation. Ready built on
plated heavy gauge metal
chassis, size 73" w. x 47 d. x
43” h. TIncorporates LECC83,
L84, EZ80 valves. Heavy
duty, double wound maing
transformer and output trans-
former matched for 3 obm
speaker. Separate volume control and now with irmproved
wide range tone controls giving bass and treble lift and
cut. Negative feedback line, Output 4% watts. Froot
panel can be detached and leads extended for remote
mounting of controls. Complete with knobs, valves, etc.,
wired and tested for only £4-95. P. & P. 35p.

HSL “FOUR” AMPLIFIER KIT. Similar in appearance
to HA34 above but employs entirely different and
advanced circuitry. Complete set of parts, etc. £4-10.
P. & P. 40p.

HARVERSON’S SUPER MONO AMPLIFIER
A super guality gram amplifier using a double wound fully
isolated mains transformer, rectifier and ECL82 triode
pentode vealve as audio amplifier and power outpud
stage, Impedance 3 ohms. Output approx. 3.5 watts.
Volume and tone controls. Chassis size only 7in, wide
x 8in, deep X 6in. high overall. AC mains 200/240v.
Supplied absolutely Brand New completely wired and
tested with good quality output transformer, £2 95
P, & P. 35p BARGAIN PRICE .

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 negii-
gible hum. Separate
inputs for mike and
gramn allow records
and announcements
to follow each other.
Fully shrouded section wound output transformer to
match 3-15 Q speaker and 2 independent volume controls,
and separate base and treble controls are provided
giving good lift and cut. Valve line-up 2 EL84s, BCC83,
EFS6 and EZ80 rectifier. Simple instruction booklet
13p (Free with parts). All parts sold separately, ONLY
£7.97 P. & P. 55p. Also available ready built and tested
£10-97 P. & P. 60p.

Open 9-5.30 Monday to
Saturday

Early closing Wed. I p.m.

A few minutes from South Wimble-
don Tube Station.

HARVERSON SURPLUS CO. LTD.
(Dept. 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
TO U.K. ONLY. P. & P. ON
OVERSEAS ORDERS CHARGED

& P,
APPLY
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Sinclair Project 60
Now—the Z.50 Mk.2

with built-in automatic

transient overload protection

When originally introduced. the Sinclair Z.50 prpved how it was possible to
design and produce a popularly priced modular power amplifier having
characteristics to challenge the world's costliest amplifiers. Many thousands of
7.50's are now giving excellent service day in, day out. But we have also learned
that constructors do not always use their Z.560'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 tmproved
thermal stability, more accurately regulated D.C. limiting to ensure more
symetrical output voltage swing and clipping and stilk less distortion at lower
power. Z.50 Mk.2 is compatible with all other Project 60 modules. and may be
incorporated to 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.

Z. 30 the power

amplifier for quality and
economy

with
free
manual

£4.48

The Z.30 provides excellent facilities for
the constructor requiring a high fidelity
audio system of less power than that
available from Z.50's. Using a power
supply of 35 volts, Z.30 will deliver 15
watts RMS into 8 ohms, or 20 watts RMS
into 3 ohms using 30 volts. Total harmonic
distortion is a fantastically low 0.02% at 15
watts into' 8 ohms with signal to noise
ratio better than 70 dB unweightad. [nput
sensitivity 2560mV into 100K ohms. Size
80 x 57 x 13 mm (3% x 23 x £) Z.30,Z2.50
and Z.50 MK.2 modules are compatible
and interchangeable

Brilliant new
technical specifications

Inputimpedance 100 KQ

Input (for 30w into 8Q) 400mV

Signal to noise ratio, referred to full o/p at
30v HT 80dB or better

Distortion 0.02% up to 20W at 8Q. See curve
Frequency response 10OHz to more than
200KHz-4-1dB

Max. supply voltage 45v (4Q to 8Q speakers) -

(50v 15Q speakers only)

Min. supply voltage 9v

Load impedance — minimum : 4Q at 45v HT
Load impedance — maximum : safe on open
circuit

Typical P_rbject 60 _applicatiohs |

with free
manual

£5.48

02~ -
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008 7
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004 i I
y H
°\° 203 T
o 002 -
’I_ I
001 — £
0008
0006 b T
1+ 1
0004
21 02 04 071 2 34 SRW 2 W S0
WATTS INTO 80 AT 45V HT
AND AT 1KHz

Guarantee

1f, within 3 months of purchasing any product direct from
Sinclair Radionics Ltd., you are dissatisfied with it, your
money will be refunded at once. Many Sinclair appointed
Stockists also offer this same guarantee in co-operation with
Sinclair Radionics Ltd.

Each Project 60 module is tested before leaving our factory
and is guaranteed to work perfectly. Should any defect asise
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
of purchase. Outside this period of guarantee a smati charge
(typically £1.00) will be made. No charge is made for
postage by surface mail. Air Mail is charged at cost.
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System The Units touse together with Units cost

Simple battery Z.30 Crystal P.U., 12V battery £4.48

record player volume control, etc.

Mains powered record Z.30,PZ.5 CrystalorceramicP.U.  £9.45

player volume control, etc.

12W. RMS continuous 2xZ.30s, Stereo  Crystal, ceramicormag. £23.90

sine wave stereoamp. for  60;PZ.5 P.U., F.M. Tuner, etc

average needs

25W. RMS continuous 2xZ.30s, Stereo  High quality ceramicor  £26.90

sine wave stereo amp. 60;PZ.6 magneticP.U., F.M.

using fow efficiency (high Tuner, Tape Deck, etc

performance) speakers

80W. (3ohms) RMS 2xZ.50s, Stereo  As above £34.88

continuous sinewavede  60; PZ.8, mains

luxa stereo amplifier. (60OW. transformer

RMS into 8 ohms)

Indoor P.A. Z2.50, PZ.8, mains Mic., guitar, speakers, £19.43
transformer etc., controls

F.M. Stereo Tuner (£25) & A.F.U. (£5.98) may be added asrequired.




'the world’s most advanqed high fidelity modules

Stereo 60 Pre-amp/control unit

<

Designed specifically for use on Project 60 systems, the Stereo 60 is equally suitable for use with any
high quality power amplifier. Since silicon epitaxial planar transistors are used throughout, a really
high signal-to-naise ratio and excallent tracking betwesn channels is achieved. Input selection is by
means of press buttons, with accurate equalisation on all input channels. The Stereo 60 is particularly
easy 1o mount. .

SPECIFICATIONS—Input sensitivities: Radis — up to 3mV. Mag. pu. 3mV: correct to R.LAA. curve
-~1dB:20 to 25,000 Hz. Ceramic p.u. — up 10 3mV: Aux — up to 3mV. Output: 250mV. Signal to noise ratio:
better than 70dB. Channel matching: within 1dB. Tone controls: TREBLE+12 to —12dB at 10KHz: BASS
+121t0—12d8 at 100Hz Front panel : brushed aluminium with blagk knobs and controls. Size: 66 x 40x 207mm.

£9.98

Built, tested and guaranteed.

Project 60 Stereo F.M. Tuner

The phase lock loop principle was used for receiving signals from space craft because of its vastly
improved signal to noise ratio. Now, Sinclair have applieq the principle to an F.M. tuner with fan-
tastically-good results. Other advanced features include varicap diode tuning, printed circuit coils. an
I.C. in the specially designed stero 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
is tuned in. This tuner can also be used to advantage with most other high fidelity systems.
SPECIFICATIONS—Number of transistors: 16 plus 20in |.C. Tuning range: 87.5 to 108MHz. Sensitivity:
71V for lock-in over full deviation. Squelch level: Typically 20p1V. Signal to noise ratio: >65dB, Audio
fraquency response: 10Hz — 16KHz (+1dB). Total harmonic distortion: 0.16% for 30% modulation.
Stereo decoder operating level: 2V. Cross talk: 40dB. Output voltage; 2 x 150mV R.M.S. maximum
Operating voltage: 25-30VDC. Indicators: Stereo on ; tuning. Size: 93 x 40 x 207mm.

£25

Built and tested. Post free.

integrated circuit
high fidelity amplifier

SuperiC.12

sistor circuit contained within a 16 lead DL
package, and the finned heat sink is sufficient for
all requirements. The Super I1C.12 Is compatible
with Project 60 modules which would be used
with the 2.50 and Z.30 amplifiers. Complete with
free manual and printed circuit board.

SPECIFICATIONS

Output power: 8 watts RMS continuous (12
watts peak). 6~8Q. Frequency Response: 5Hz
t0 100KHz:+1dB. Total Harmonic Distortion:
Less than 1%. (Typical 0:1%) at all output
powers and frequencies in the audio band (28V).

Power Supply Units
The new /
PZ.8 Mk.3

The most reliable power supply unit ever made
available to constructors. Brilliant circuitry makes
failure from over load and even direct shorting of
the output impossible. This is due 10 an tngenious
re-entrant current limiting principle which, as far
as we know has never before been available in
any comparable unit outside the most expensive
laboratory equipment. Rippte and residual ncise
have been reduced to the point of almost total
eiimination. 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.
PZ.8 Mk.3—£7.98
(Mains transformer, if required) £6.98
P2.5 30v. unstabilised .

(not suitable for Project 60 tuner) £4.98
P2.6 35v. stabilised
(notsuitable for1C. 12) £7.98

Project 605

the easy way to
buy and build
Project 60
without
soldering

Project 605 in one pack contains: one PZ.5, two
Z.30’s, one Stereo 60 and one Masterlink, which
has input 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 all

soldering.
£29.95

Complete with comprehensive
manual, post free

All you need for a superb 30 watt
high fiaelity stereo amplifier

Having introduced Inlegrated Circuits to hi-fi
canstructors with the 1C.10, the first time an IC
had ever been made available for such purposes.
we have followed it with an even more efficient
version, the Super 1C.12, a most exciting advance
over our original unit. This needs very few ex-
ternal resistors and capacitors to make an
astonishingly good high fidelity amplifier ‘or use
with pick-up, F.M. radio or small P.A. set up. etc
The free 40 page manual supplied, details many
other applications which this remarkable IC.
make possible. It Is the equivalent of a 22 tran-

Load Impedance: 3 to 16 ohms. Input im-
pedance: 250 Kohms neminal. Power Gain:
90dB (1,000,000.000 times) after feedback
Supply Voltage: 6 to 28V. Quiescent cur-
rent: 8BmA at 2BV. Size: 22x45x28mm in-
cluding pins and heat sink..

Manual available separately 15p post free.

With FREE printed circuit
board and 40 page manual.

£2-98 Post free

Order form

Please send
Tenclose cash/cheque/money order.

Name

Address

PW4
SINCLAIR RADIONICS, Business Reg. NO. 699483
London Rd, St. Ives, Hunts, PE17 4HJ

inc—l=ir
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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, rC
Magazines Ltd.,, Fleetway House,
Farringdon Street, London EC4A
4AD. All cheques, postal orders,
etc., to be made payable 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-Finding Guide. S.A.E. orders/
enqguiries, atalogue 15p. Hamilton
Radio, 47 Bohemia Road, St, Leonards,
Sussex. Telephone Hastings 29066.

LARGE SUPPLIER
OF

SERVICE SHEETS

(T.V., RADIO, TAPE RECORDERS,
RECORD PLAYERS, TRANSISTORS,
STEREOGRAMS, RADIOGRAMS,
CAR RADIOS)

Only 40p each
“pPLEASE ENCLOSE LARGE S.A.E.
WITH ALL ENQUIRIES & ORDERS”
Otherwise cannot be attended to

{Uncrossed P,O.’s please, ongmal
returned if service sheets not

Aerials

For Sale

Direct fram the
Manufacturers

URE A[Hlﬂlﬁ

W Element

on normal
retai price

51-25

14 Elirmnk

Inciuding
Delivery

3 ’
0
Thorn 850 Chassis with UHF Tuner,
Ex-rental sets sold complete but un-

¥ serviced. with  repolished cabinets.
Rush £7-50. Cash with Order

U.H.F. TUNERS
For Ferguson 850. 900 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 days delivery.
TRADE DISPOSALS (PW),
Midlands & North: 1043 Leeds Road,
Bradford .
Scotland: Unit 3, Peacock Cross Indus-

trial Estate, Burnbank Road,
Hamilton
Cornwall: Pencoys, Four Lanes. Red-
ruth.
e

BAINES for High Frequency Aerials

UHF Muitibeams by J. Beam

MBM 10 £2-20 MBM 18 £2-90
MBM 46 £6-00 MBM 70 £{1-00
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, fow loss 9p

11 Dale Cres., Tupton, Chesterfield S$42 6DR

DIRECT FROM MANUFACTURER—
a comprehensive catalogue of UHF &
VHF/FM  aerials, fixing brackets,
chlmney lthmgs, clamps, masts,
lifiers, cable, etc., for the D.LY.
ent usiast. Complete with  useful
installation hints. Send 3p stamp to
CLAYDEW ENTERPRISES (PW), 261
Hardess Street, London, S.E.24.

Wanted

C. CARANNA
71 BEAUFORT PARK
LONDON, N.W.11
We have the largest supplies of
Service Sheets (strictly by return of post).
Please state make and model number
alternative.

Free TV fault tracing chart or TV list on

request with order.

Mail order or phone 01-458 4882

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
clean new components, large or small
quantities, all details, gquotation by-
return. WALTON’S, 55 Worcester
Street, Wolverhampton.

¥ SERVICE SHEETS ¢ MANUALS « BOOKS ¥

SERVICE_SHEETS |3y

OVER 2,000 SERVICE SHEETS AND MANUALS IN STOCK

SERVICE SHEET

TV, R.| PLAYERS AND T.RECOR
30p + Postage N NI OSE S A B 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.cveeeese. £2.10

Foundations Of Wireless And Electronics by M.G.Scroggie. 8th Edition. 552 pages....
Beginner's Guide To Radio by G.J.King 7th Edition. 204 pages.A must for newcomers.
Beginner's Guide To Television by G.J.King 5th Edition. 211 pages.
Colour Television Theory by G.H.Hutson 334 pages. PAL-System principles/circuitry. .

£3.00
£1.00
Hlustrated..... s £1.60

Electronics in Music by F.C.Judd 189 pages.Circuit designs for the enthusiast........ £3.15

Model Radio Controf by P.Newell 134 pages. Theory and Practice.
T.V.Fault Finding Book by Data Publications Ltd. 405/625 Edition.

Note. Postage on all books is now 5p in the £1.

Orders over £5.00 post FREE (UK only}.

100 fHlustrations. ..
124 pages........

Send S.A.E. for Free LISTS of Practical and Technical Books on Radio & Television now available to

LL'S TELEVISION SERVICES

X Albert Place, Harrogate, Yorks.
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MBM 30 £3-90

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. If vou start RIGHT you will be
reading amateur and commercial Morse within a month
(normal progress to be expected).
Usmg sclenhﬁcal]y preparmi 3-speed records you
Hly learn to r the code RHYTHM
without t,ransla.tmg You can’t help it, it’s as easy as
learning a tune. 18 W.P.M. in 4 weeks guaranteed.
Beginner’s Section only £3-30, Complete Course £4-50
{Overseas £1+ 00 extra) detailsonly, 4p stamp, 01-660 2896
GSHSC (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; 241,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 O0ld Road
Clacton-on-Sea, Essex
Catalogue 20p post paid
S.A.E. all enquiries

WORLD RADIC 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 policies, etc..
£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
Gire 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.



ASIC ELECTRICITY 5pts £4-50.BASIC ELECTRONICS 6pts £5-40.BASIC TELEVISION 3pts £3-60

{Postage and Packing included)

he Pictorial Approach Manuals assure the quickest and soundest method ‘of gaining mastery over these subjects.
he 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

BO0DKS

Handbk of Transistor Equiv and Substitutes 47p
Handbook of Tested Transistor Circuits 47p
Rad & Eiectr Colour Codes and Data Chart 20p
Hi Fi, PA & Disco Ampiifier 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 Amptifiers, 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 §7p
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 Novelty Circuits 47p

{All prices include Postage & Packing)
FREE lists of other titles avail on request. Send to:

RADIO BOOK SERVICE

40 Ehwill Way, Beckenham BRI 2RZ

TRANSISTOR DATA
THE INTERNATIONAL TRANSISTOR
DATA MANUAL

1973 EDITION is now ready. Data on upwards
of 18,000 transistors of international origin.
£5-2b plus 356p post & packing in the UK.
Brochure available. Order direct from

SEMICON INDEX LTD.,
Freepost, Wokingham, Berks. RGIll 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 COUrSeES
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.
1CS, DEPT. 732E! INTERTEXT HOUSE,
STEWARTS RD,, LONDON, SW8 4U)

RADIO, TV, RTEB Certs., City and
Guilds, Computers, Radio Amateurs
Cert., Practical Electronics (with kit).
Thousands of successes. Details of
home study courses and illustrated
book—FREE. BIET (Dept ZL BPW 25),
Aldermaston Court, Reading RG7 4PF.
Accredited by CACC.

CIE, AMSE, City & Guilds, etc.
Thousands of exam successes. Postal
courses in all branches of Engineer-
ing. Prospectus FREE. State subject of
interest: BIET (Dept ZI. 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

can bepynurs

Jobs galore! 144,000 new computer
personnel needed by 1977. With
our revolutionary, direct-from-
America, course, you train as a
Computer Operator in only 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 .
Teleghone: 061-236 2935 -

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
area but some scope in other parts
of the country. Previous experience
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 Engineer,
Assmann Dictating Systems Ltd.,
Stockwell House, Hinckley, Leicester-
shire LEI0 1HW.

Receivers and Components

ADD VAT AT THE STANDARD RATE
AFTER APRIL Ist

MICROCIRCUITS: 709 28p; 710 36p; 723 57p; 741 28p:
748 37p; PA230 70p; SL702C 50p; FET Op Amp £4-28.
TRANSISTORS: 2N696 14p; 2N697 14p: 2N706A 1lp;
2N1613 18p; 8N1711 16p; 2N2218 19p: 2N2219 18p;
uN2219A 19p; 2N2904 17p; 2N2926 RED 6p: ORANGE
%p; YELLOW 8p; GREEN 9p: 2N3053 150; 2N3054 40p:
ON3055 85p; 2N3702 10p 2N3705 10p: 2N3704 10p
2N3705 9p; 2N3706 9p; 2N3709 8p: 2N3710 9p; 2N3711
9p; SN4058 12p; 2N4059 8p; 2N4061 1lp; 2N4062 1ip;
2N5172 10p; 2N5350 39p; AC107 28p; AC126 12p;
AC127 12p; AC128 12p; AC176 15p; ACY17 28p; ACY21
17p; AF114 14p; AF115 14p; AF116 1d4p; AF117 Up;
AF124 22p; BC107A Sp; BC107B 7p; BCIOSA 5p;
BCLORB 7p; BC108C 7p; BC109B 6p: BCI09C 7p;
BC125 14p; BCl47A 9p; BC167A 10p; BC168B 9p;
BC169B 10p; BC177 13p; RC178 12p; BC179 16p:
BCY70 15p; BCY71 22p: 13D142 35p; BF115 20p;
BF194 13p; BFX29 24p: RFX84 20p; BFXS6 16p;
BFX87 24p; BFX88 18p; U 0 18p; BFY51 15p;
BFY52 15p; BLY47A 40p; BSN20 12p; OC44 12p;
0C45 12p; OCT71 12p: OC72 12p; OCS1 18p; OC83 24p:
ME SERIES AVAILABLE. RECTIFIERS: 1 AMP:
50V 31p: 100V 4p; 200V 41p; 400V 5p; 800V 8p; 1000V
vp; 3 AMP: 400V 12p. ZENERS BZY88 SERIES:
2.7V to 33V 8p each. DIODES IN916 4p; OA90 6p;
0A200 7p; 0A202 8p. BCR TR122D (400Y 54) £1-14;
BTX30-600 75p. LED PANEL LAMP with BUSH and
DATA 40p. SOLDERCON DIY IC PIN SOCKETS
1p per PIN. IC SOCKETS HI or LO: 14 vin 12p; 16 pin
15p; CARBON FILM W 5% RESISTORS E12 VALUES
22 to 2.2M 1p EACH or 7p PER 10 of ONE VALUE.
DALO ETCH RESIST FILLED FIBRE TIP PEN 80p
MINIATURE METAL GLAZE RESISTORS 1/16W 5%
41p each. ITT POCKET MULTIMETER 27 ranges £17
JEF ELECTRONICS (P.W.4)
York House, 12 York Drive, Grappenhall, Warrington,
WA4 2EJ

Mail Order Only. C.W.0O. P. & P. 9p per order. Price
List free.

Satistaction or your money back.

BRAND NEW COMPONENTS by
return. Electrolytics 16V, 25V, 50V. 1,
2.2, 4-7, 10mfd.—31>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,
. , 0-02-2p. 0-04, 0-0521;p.
0-068, 0-1-3p. Polystyrene 63V, EI2
series 10pf-10,000pf-2p. Miniature High-
stab resistors 12 series 5% LW
Carbon Film 1Q-10MQ (10% over 1M)
and 1W Metal Film 270-10MQ 8 for 5p,
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. SW14 (4-30
MHz). Marine. LW, MW, FM. PB
(76-86). Aircraft (108-136). PB (148-174).
Battery/Mains. BFO. AGC. Squelch
Control, Output: 1-3W. 15in x 10in x
5., in, £66. Eight Band Model, with
BFO, £42. Four Band, MW. FM. Air-
craft. PB. £15. SAE. Full Lists, Lang-
tons Radio, High Street, ROCESTER,
Staffordshire, Tel. 388.

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 avaitable. Write for prospectus to: London Electronics Coliege,
Dept. A/4, 20 Penywern Road, Earis Court, London SW5 9SU. Tel. 01-373 8721.
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Treampus alastronis

All Brand New. Money Back

it  dissatisfied. Fast Service,

8V DIGITAL INDICATOR

0-9DF, with socket and red

Filter  81-88, 7447 £1-88.

10 GAS DETECTOR. Smoke,

Butane, Vapour, ebe. $1:99,

data 9p. ULTRASONIC TRANS-

DUCOER. Transmit or receive,

&2 LIGHT EMIT DIODES.

Visible red/pancl clip/data, 36p.

INFRA RED (invisible beam), 81:18.

DIGITAL CLOCK integrated circult, 98 pin DIL.

12/24 hr. 4/6 diglt, £11-50, data 15p. P.CLB. £1-29

COMPLETE KIT with Plastic Case £81.

NEW 10 RADIO ZN414 £1-19.

PW TEXAN EIT less chassis £21-40. PAKH: jo/semi~

conductor £68+48. Caps 8248 Res £1. Transformer

£2-87. TIP 41/42 palr £1.50. 741/748 36p ea.

INTEGRATED OIROUITS with data.

741 Op amp DIL 89p, 708 TOS 21y, DIL 89p,

710 88p, 748 83p, PHOTO DETECTOR/amp 44p.

VOLTAGE REGULATORS: 1y amp B or 12v type

£1-87, 723 66p, 585 TIMER/stab oscillator 88p,

AUDIO AMP 3-5W HI-Fi eto, 8124, fStereo: Dual

Pre-amp £1-49, MPX Decoder for any FM RX £2-69.

74N: Data Booklet 12p, gates 7400 etc. 15p, 7490

69p, 7470/72 £9p, 7475 88p, 7489 73y, 7418 £9p.

DIL SOCKETS low profile 14 or 16 pin, for 74N, 18p.

SEMIOONDUCTORS

2N8055, 89p. BCLO?, 7p. BCL08, 7p. BCL0S, 8p.

AC125/8/7/8, AC127/8, AC187/8, AF117, 16p;

AD161/2, 86p; BC167/8/9, 1¥p: BC177/8/9, 18p;

BC182/3/4, 1lp; BC212/3/4, 18p; BCY70, 16p;

BYY50/51/62, 17p; TI843 UJT, 29p; 2N7064, 12p;

FET 2N3819, 28p; 2N2926 O. Y., 8p; 2N3063, 17p;

2N3702/3/4/5/68/7, 11p; 2N3708/9/10/11, 8p.

1A RECTS: 50V 8p, 400V 8p, 50V Bridge 28p.

1N914/6 3p, OAS1/91 7p, 0A"00/202 10p.

ZENERS: BZY88 400mW 1C,, 5-1V/10W 28p,

MINI SCR 4A/400V 6Bp, TRIAC 6A/400V 87p.

CAPACITORS: 25/30V Electrolytic.

10/50/100uF, 8p; 200/500uF, 8p; 1,000uF, 15p.

DISC: 22pF thio' to 0-047uF, 8p; 001 to 0, 6p.

RESISTORS }W 5%, lip. PRESETS 0-25W, bp.

VERO 16p/23p, ete., DIN plugs, 13p; sockets, 8p.

A M. MEDIUM WAVE RADIO KIT £2.99.

ELECTRONIC : PW CAR IGNITION KIT, £6-67.

FREE CATALOGUE, SAE, Data S8ht. 8p ea.

CWO. P & P 7p, Overseas 35p. Discount 10+10%.
P.0. BOX 29, BRACKNELL, BERKS,

CASED AMPLIFIERS
2xECC83, EL84, EZ80. 20V 1/P sensitivity 2 watts
O/P into 7 x 4”7 3Q) Bpeaker. All contained in
polished cabinet with non-standard single motor
deck, Tested with circuit £3 (£1).

COMPUTER PANELS
Lots of Transistors inc. Power Types, Djodes, R's,
C's, Pot Cores, etc, Bome boards broken, but good
value at 3lbs. £1 (25p) , 7Ibs. £2 (40p).

60p COMPONENT PACKS
RESISTORS: 350 carbon 60p (15p); 200 59%
Hi~stab. 60p (12p); 100 1 and 2% 60p (8p).
CAPACITORS: 150 Mica, Poly, Ceramic 80p (8p);
75 Electrolytic 80p (15p); 160 Paper, Foil, Polyester
80p (16p). Any 5 packs £2-50 (25p).

FERRIC CHLORIDE
Anhydrous Technical Quality in sealed 1lb packs
40p (15p), 10lbs £8-50 (50p).

COMPONENTS:" BC107-8-9, 8p ea., 14 for £1;
709C 28p; 741C 25p; 7238C 40p; 2N3055 85p;
IN4008 7p; IN4006 1lp; Crofon 1610 Light Guide,
64 Filament £1 per metre, 54 80p, 10+ 70p.
SURPLUS CAPACITORS MFD/V; 047/350 6p;
2/150 2p; 8/350 Bp; 8/450 10p; 25/25 Bp; 500/50 12p;
550/6 8p; 1000+ 500/18 12p—Lots of others. Lots
of Odd Units, Scopes, Meggers, Avo's, 8ig. Gens.,

"TEXAN

NOW ON DEMONSTRATION

Désigner approved Kit only £28-50
Instructions only 35p

Pack 1. RESISTORS ...... vov. 80p
Pack 2. SMALL CAPS ...... £1-50
Pack 3, LARGE CAPS ,..... £1-40
Pack 4. SUNDRIES ......... o
Pack 6. SWITCHES...... ao
Pack 6, CONTROLS .......

Pack 7. SEMI COND......... £8-25
Pack 8. TRANSFORMER .... £4-95
Pack 9. P.C. BOARD ........ £2:00
Pack 10. CHASSIS, etc......, £2'75

Post extra—parts available separately
Send for list and technical spec,

Kits also available for

Y% Radio Control Systems

% Digital Clock Systems

% Integrated Circuit Amplifiers (to
50W) .

% Hi-Fi Pre-amps .

% Stabilized Power Supply Units
TELERADIO HI Fl, 325 Fore Street,
Edmonton, London N.9 01-807 3718
CLOSED ALL DAY THURSDAY

5-N-CHANNEL FETs 3819E—£1
Full specification devices complete with data and
clreuit detalls for building voltmeter, timer, ochm-
meter, etc.
Send 10p for full l|st of field effect transistors and
other top quality transistors available at bargain
prices.

REDHAWK SALES LIMITED

45 Station Road, Gerrards Cross, Bucks,
Mail Order only

VALVE BARGAINS any 5—Give Free
ECC82 EFI183-EF184. PCF80. PCL82
PY800. PL36, When buy TVS. 19in.
U.H.F./VH.F. TV £6-50 carriage £1-50.
Slotmeters. Perfect working £1-50.
Post Free. MIR Radio & TV, 193 Ram-

say St., Rochdale, Lancs. Tel. 40599,

ete. at shop for callers. BAE List, Post in b:
small parts 8p,

GREENWELD (PWI11)

24 Goodhart Way, West Wickham,

Kent. Tel: 01-777 2001, Shop at 21

Deptford Broadway, S.E.8. Tel: 01-
692 2009.

COMPONENTS GALORE. Pack of 500
mixed components manufacturers sur-
plus plus once used. Pack includes
resistors, capacitors, transistors,
diodes, I1.C., gang, pots, etc. Tremen-
dous value. Send £1 incl. postage
C.W. to Caledonian Components,
Fosterton Firs, Strathore Road,
Thornton, Fife,

RECEIVERS and accessories, B40/62B
fine-tuning, S-meter and product de-
tector Kkits and information, SAE
details, P. R. Golledge, G3EDW, Glen
2T4011i, Torrington, Devon. Tel: 08-052

1148

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 glive you endless hours of pleasure
and can be built In one evening. Powered by 9 voit
battery, complete with easy to follow instruction
and built [n Jack socket for use with earphones or
amplifier.

Only £3:50 +-p.&p 10p U.K. only.
Iiustrated catalogue of selected kits and com-
ponents. 15p P&P free.

Galleon Trading Co,
12, Burrs Way,
Corrlngham,
Stanford-Le-Hope,
Essex, $SS17 9DE

PREGISION
POLYCARBONATE CAPACITORS

Close tolerance. High stability. Ali 63V d.c,
047uF:  £5% 80p; k2% 40p; %1% 60,
LOuE: k5% 40p; £2% 50p; %1% sog
2-2uF: £8% 80p; k2% 60p; k1% 76p
4TuF: k5% Y0p; £2% 90p; f
88uF: k0% 85p; k2% 81°15; d.1% 8150
10uF: *0% 81-10; &£2% 8140, 1% 21.80
15uF: £5% 81:60; £2% $210; %1% 4270
TANTALUM BEAD CAPACITORS—
Values available 0-1, 0-22, 0-47, 10, 2.2, 4-7,
6:-8uF ar 35V, |0uF 28V, I5uF 20V, 22uF
18V, 33uF 10V, 47uF 6V, 100uF 3V-all
at 9p each; 6 for 50p; {4 for £1, Special pack
6 off each value (78 capacitors) £5.
NEWI-TRANSISTORS, BCI07, BCi08
BCI0%, All at 9p each; 6 for 50p; |4 for £1, All
brand new and marked. Full spec, devices, May
be mixed to qualify for quantity prices, AF]78—
42p each; 3 for £1,

POPULAR DIODES IN914-7p each, 8 for
50p; 18 for £1. IN916~—9p each, 6 for 50p, {4
for £1, 1844—5p each, ! for 50p, 24 for £I.
All brand new and marked.

NEW LOW PRICE~400 mW Zeners.
Values available 4.7, 5'666-8, 75,829,101,
12, 135, 15V, Tol, 5% at § mA. All new and
marked. Price 10p each, 6 for 50p, 14 for £1 -00.
Special offer 6 off each voltage (66 zeners) £4-50,
RESISTORS. Carbon film §W 5%. Range from
2:2Qt02:2MQin EI2 series, i.e. 10, 12, 15, 18,
22, 27, 33, 39, 47, 56, 68, 82 and their decades.
High stability, low noise. All at Ip each; 8p
for 10 of any one value; 70p for 100 of any one
value. Special development pack-—10 oﬁ‘yench
value 2-2Q 50 2'2M Q (730 resistors) £5.

440V A.C. CAPACITORS. 0' I uF, size |3in x
4in, 25p; 0-25uF, size Igin x $in, 30p; 0-47
and 0-5uF, size [§in x %in, 35p; | 'OuF, size 2in
% &in, 45p; 2-0uF, size 2in x lin, 75p each,
SILICON PLASTIC RECTIFIERS 15 Am
Brand new wire-ended DO27. 100PIV at¢ 8p cacg
or 4 for 30p; 400PIV at 9p each or 4 for 34p;
80QPIV at l4p each or 4 for 50p.

5p post and packing on all orders below £5.
MARCO TRADING (fermerly V. Attwood)
Dept. E.I, P.O. Box 8, ALRESFORD, Hants.

COMPONENTS—Integrated _ Circuits,
Digital Displays, Diodes, Resistors,
Capacitors, Switches, List 3p. Cavern
Electronics, 29 Clarefield Road,
Leicester LE3 6FB.

TAPE-HEAD reconditioning service,
Guaranteed satisfaction. Send worn
head with £2 to: Sara Electronics,
Fawkham Avenue, Longfield, Kent.

TRANSISTORS: mint, branded top
grade AD161/162 c.pr: 60p; BC107B, 12p
BC169C, 10p; 2N2926G, 12p; 2N3702, 10p;
2N3704, 10p; DIODES: ©AS90, GR;
1IN4002, 5p. Mail order only, K,
postage 5p. AMATRONIX LTD., 396
Selsdon Road, South Croydon, Surrey
CR2 ODE.

’

VISIT AUTO TRACTION. Thousands
of bargains in surplus radio equip-
ment. Meters, motors, relays, TR/TX,
telephone equipment, aircraft equip-
ment. SAE enquiries. 27A, Arragon
Road, Twickenham, Middx. 892 9489,

World-wide acclaim, the incomparable

GLOBE-KING

Precision standard, inexpensive, low-cost

13A SCOPE. Handbook with Circuit

. Complete range
spares, probes, transformers, chokes,
gotentiometers, graticules, etc, Cheap.
AE or phone, CT.316 Scope. Hand-
book with Circuit Diagram — £2.
SPEAKES, 12 Kenley Avenue, Shrews-

Diagram — £2:00

bury. Tel. 56949,

valve and transistor Kits for Short-Wave
[0-350 m. V.H.F. 80-180 M/cs. ldeal for
beginners with unique ‘‘Easy-Buiid" 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.




N E w RECEIVER MODULE RM-A

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

REGORD T.V. SOUND

using cur loudspeaker isolating trans-

former. Provides safe connection for

recorders, Hi-Fi equipment or exten-
slon speakers.

LOUDSPEAKER
BARGAINS

to 15v. PP9 suitable. Contains RCA IC £1 post free. TInstructions included.

i - 1 T . Fane Pop 100 Watt 1§' 8/15 ohm £19-50
o e apa 3 doable tumed TPT's &t Crowborough Electronics (PW) Fane Pop 60 watt 157 8/i5 ohm’ #1115
465 kHz. Full instructions and_ colour Eridge Road, Crowborough, Sussex. F::g pgg 25/2 132"25 wansgnns‘ ohm £5-40
coded leads make connexion simple. even Fane Pop 15 12” 10 watts 8/15 ohm £4-00
for beginners—£7-85 post paid. Baker Group 25 12”3, 8 or 15 ohm £6-60
Provides good stable reception of DX on Baker Group 35 12” 3, 8 or 15 ohm £8-00
CW/SSB or can be used with HF or VHF Celestion PS8 for Unilex £2:3%
converters as double superhet. Suitable EMI 13 x 8, 3, 8 or 15 ohms £2-25

EMI 13x 83, 8 or 15 ohms £2-80
EMI 13 x 8 twin tweeter 3, 8 or 15 ohma £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

Fane 8”d/cone roll surround 807T 8 or15ohm £3 50
Elac 59RM109 9” x 5” 15 ohm £2:70

add-on RF and Audio Amp modules also
available from £32. SAE details.
P. R. GOLLEDGE G3EDW
Glen Tor, Torrington, Deven.
Tel: 08-052 2411

4 STATION INTEREOM

Elac 5ngM114 9; x 5" 8 ohm g;g
: lac 6% d/cone 8 ohm 8

Mlscellaneo“s Elac GL’ d/cone, roll surround 8 ohm £3-50

- Elac 4* twester 8 ohm £1-50

£ 25 Crossover for above (p. & p. free) £1-50

QUALITY 1, Track R/P__ Heads, -+ 1. Goodmans 8 B, 3 or 13 ohm €475

mgugied in Humetsl Casc. 555 S = o e | || SSSimats g e i e

‘oblems wi 18 A

117 Horton Road, Brighton, BN1, 7EG. 4-Station Trangistor Intercom system (1 master and Goodmans 15 P, 8 or 156 ohm £17-00

8 Subs), in de-luxe plastic cabinets for desk or wall (;ood‘l’nans 18 P, 8 or 15 chms £27-50

mounting. Callftalk/listen from Master to Subs and 27, 24" or !3' 80 ohm -85

Subs to Master. Ideaily suitable for Business, Sur- Phillips 5~ 8 ohm £1-95

gery, Schools, Hospital, Office and Home. Operates 7" x4” or 8 x 5”3 or 8 ohm £1-50

on one 9V battery. Onjoff switch. Volume control. 107 x 6”3, 8 or 15 ohm £2:00

Darned

Electronic

Wizardry

Complete with 2 connecting wires each 66it., and
other accessories. P. & P. £0-40.

MAINS INTERCOM NEW MODEL
No batteries—no wires. Just plug in the maing
for instant two-way, loud and clear communication.
On off switch and volume control. Price £14-40

{NTERCOM /BARY ALARM

FREE with orders over £6—''Hi-Fi Loudspeaker
Enctosures” book.

All units guaranteed new and perfect.
Prompt despatch p. & p. 25p per speaker.

WILMSLOW
AUDIO, Dept. PW

by Dewtron A 10 Swan St., Wilmslow,
Eamous kits, e.g. waa-waa complete < £3.35 Cheshire. SK9 1HF

£2-95; Fuzz kit £4-75, auto SBame as 4- qta ion 'Intercom for two-wa; t:
y instant
TRhYE’hmMHéO(Ii\l%eS P ﬁz IP 20p. r{lin communication. Ideal as Baby Alarm and Door
in. odulator modules and Phone. Complete with 66ft. connecting wire.
whole range of synthesiser modules, Battery 14p. P. & P. £0-25,
musical novelties, etc. Catalogue 15p

from D.EW. Ltd.,, 254 Ringwood
Road, Ferndown, Dorset,
£2.99 B.H. COMPONENT FACTORS LTD.
iy, ok hoost VAT : Flease add VAT, ai the standard rate
ciency with this incredible De-luxe Teolephone Ampli- * after April tst.

P e e S 124 T e et
SPECIAL RESISTOR KITS. ({W or } W 5°, Carbon
Fil) 10B12KIT, 10 each El2 value, i0ohms-1M

A total of 610. 22-80 net
25E12K1T. 25 each E12 value, 100hms-1M

A total of 1525. £6-50 net
MULLARD POLYESTER (280 250V. (ul) 0-0t,
0-015, 0:022, 0-033, 0-047, 8p. 0-068, 0-1, 0-15, 4p,

e — fier. Take down long telephone Msassuiiz OF cODVErse
without holding the handset, A useful office aid. On/
o?tt &sv;itch. VFO::ilme Control. Battery 14p extra.

22 rice refunded if not satisfled in

Brand New and Individually Tested Tran- 7 days. . P

sistors supplied unmarked, but packed WEST LONDON DIRECT SUPPLIES (PW.4)

separately for identification and guaranteed 169 EXNHNGTON HIGH STREET, LOKDOR, W.8.

to be within their correct specification or 2 0-22, 5p. 0-33, 7p. 0-47, 8p. 0-68, 10p. 1-0, 13p.
money refunded. All at 9p. each or M;’I;?Xm;??gimsmn C206: 1ROV, (uF) 001,

Any 25 transistors for only £1-90 L E R T EoaT 0068, 3p. 0015, 022, dp,
ACY22  BFYS! 0C72 2N3702 0-3, 59. 8p. 0-68. 1-0, 10p. 400V : (uF) 0-001,

BC108 BFY52 0C202
BCl109 BSY27 ZTX300 2N3705
BCl68 OC45 2N706 2N3706
BCl169 OocC71 2N2926  2N3708
Money back guarantee, P. & P. 10p.
J. M. KING (H)
17 Buckridge, Portpool Lane, London, E.C.1

2N3703 0-0015, 0-0022, 0-0033, 0-01, 2p. 0-015, 0.033, 3p.
w AERIAL BOOSTERS MUII.‘I;ARD ?mcfggngflg L«lié;vap.]gaivg (4;5% )
e make four types of Aerial Boosters, L4 0-64/64, 1-6/25 4 6
UHF, 112 VHF 405, L11 VHF Radio 116 Mi\?fi 20/64, w525, 32/10. 40/16, 64/10. 80/16, 80/25,
SIW. Price 145, L12 & L11 £2-95. L10 £2-45. 100/6-4, 125/16, 1"5/10
HI-VOLT ELECTROLYTIC: 8/350. 12p 16/350, 17p.

VALVE BARGAINS 32/850, 22p. 50/250, 15p. 32/350, 22p. 100/500, 30p.
Any 5—45p. 10—-70p LARGE ELECTROLYTIC: 500/25, 10p. 500/50, 12p.
ECC82, ECL80, EFBO EF85, EF183, EF184, EBF89, 1000/12, 10p. 1000/25, 2000/12, 2500{12, 15p.
EB1, EY86, PCCa4, PCC89, PC97, PCF80, PCF85, 1000/50, 85p. 'ooo/zs 25p. 2500/25, 30p. 3000/50,
PCL82, PCL83, PCL8d, PCLs5, PL36, PY33, 85p. 5000/50, 85p. 2 0, 55p. 1000/100, 60p.
PY82, PY800, PY801, 30015, 30C15, 6-30L2. CERAMIC PLATE ( F) 22, 27, 3, 39, 47, 56

v
68, 82, 100, 120, 150, 180, 220, 270, 330, 390, 470,
19” UHF/VHF TV £7.50

560, 680, 820, ]K 1K35, 2K2, dK.{ 4K7, BKS (uF)

Untostod bTHORN 850 SERIES 0.01, 40»01.:, 0-022, 0-033, 2p. 0.047, 30V, 3p. 01,
ntested but with compiete set of spare valves. CARBON

Price £7-50. Carriage £1-50. .

HARDWARE—Screws, nuts, washers
and other useful items in small quan-
tities. Sheet aluminium to individual
requirements, punched/drilled. Send
6p for list. Ramar Constructor Services,
29 Shelbourne Rd. Stratford-on-Avon,

CARBON FILM RESISTORS. 1W, 59, 10ohms-2-2M;
1W 59 220Q-1M 1p, each or 100 for 55p.
METAL FILM RESISTORS. 1W 5% 27 Q-10M 1ip

Warwks. 100 MIXED RESISTORS 60p each or 100 for
From { watt to 2 watt and from 10-chms to VEROBOARD 01 015 CARBON POTS
MANUFACTURER’S SURPLUS 10m-ohms our choice, 247 x 57 gp f?" 5K-'12M %gg and mln
> 237 x 337 single , single
RECORD PLAYER Cabinets _with 100 MIXED CAPACITORS £1 S o 500 3oy with sW. Pap, dual
motor board £3-00. Radio Cabinets From 220PF to 200MFD and from I12v/w to 500v/w 33" x 33" 25p 25p 42p.
make ideal speaker cabinets 13in x Tin —our choice. Pins, Pkt 25 8p SCREENED WIRE

8p

2 Pin DIN Plug 12p, Skt. 101: Single 8pjyd., twin
3 Pin DIN Plug 13p, Skt. 10p 9p, stereo 8p, quad
5 Pin DIN Plug 180° 15p, Skt. 12p. 18p.
Red Panel Neon 240V, 1bp.
Preset S8keleton Pots 1K-1M §p
Neon Bulb 90V, wire ended 5 for 20p
1N4001, 6p. 1N4002 7p. 1N4003, 8p. 1IN4004, Sp
1N914, 6p. 7400N, 15p. 7401-7410-7430, 15p
2N706, 10p. uL914, 30p. BC108, 11p. BFY51, 20p
CWO. pv 10p. Discount £10-10%. The above items
are only a few taken from our catalogue which is
available free. Money back refund.
Dept. PW, 61 CHEDDINGTON RD., PIFSTONE

LEIGHTON BUZZARD, BEDS., LU7 9AQ. 5
Tel.: Cheddington 668446 (STD Code 0206)

x §in S0p, AM/FM gang condensers
with S/M 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.

POST & PACKING under £1:5p. Over £1-10p.
S.AE. for Ieaﬂets on aII Items Money back

VELGO ELECTRONICS

62B Bridge Street, Ramsbottom,
Bury, Lancs.

BUILD IT in a DEWBOX quality
cabinet. 2in x 2hin x any length.
D.E.W. Ltd, Ringwood Road, FERN-
DOWN, Dorset, S.A.E. for leaflet. Write
now—Right now.
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STABILIZED ist 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; stabilized current for top performance
—at no _cost. Only £3-50 p. & p. 10p (add 10% VAT

25 Wiibury Gardens Hove Sussex

““AT LAST YOU CAN TRANSMIT AND
FORGET ABOUT LICENCE EXAMINATIONS

because this Ministry approved transmitter/receiver
kit does not use R.F. Your transmissions will be
* virtually SECRET since they won't be heard by
conventional means. Actually it's TWO KITS IN
ONE because you get 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. it. (over
1 foot), ',;in double sided one ounce
copper lp per 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-
;N?lr(th Lane, Garboldisham, Diss, Nor-
olk.

FASCIA PANELS to individual speci-
fication in etched aluminium. Hard-
ware supplies for constructors.
Printed circuit boards one-off’'s. Send
Sp for list. Ramar Constructor Ser-
vices, 29 Shelbourne Road, Stratford-
on-Avon, Warwickshire.

BEDFORD ELEGTRONICS

2 Grove Place, Bedford
Bedford 51961
YOUR LOCAL

12 VOLT
FLUORESCENT LIGHTS

(as illustrated)

Beat power cuts. Be independent. ideal
for caravans, tents, emergency hghting, 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
Callers welcome.
For lists or enquiries, large s.a.e.

SALOP ELECTRONICS, 23 WYLE COP

SHREWSBURY, SHROPSHIRE.

Versatile
10 in
ONE LA

MINI-LAB /‘//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 if not

satisfiad. - plus 25p p. & p.
Cash with order or send s.a.e. for iflustrated data sheet to :
J. H. ASSOCIATES LTD. (DEPT PW)

Cricketfield 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

Due to Warehouse Clearance we have a few low
powered F.M. VHF Wireless Station Type A.
A.F.V. No. 88. Contained in two units () 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 supplied, and
are the same in each set. Therefore all sets will
transmit and receive to each other, provided each
are switched {0 the same channel out of the four.
The Stations are supplied with Mounting Carriers,
2 Vertical Whip Aerials, plus Aerial Base, Spare
Valves, Bulbs, Mounting Screws, Connectors, etec.
Including the Operating Manual giving all details,
plus circuits of the Wireless set. All above items are
individually boxed and wrapped, placed in original
Transit case.

ABSOLUTELY BRAND NEW
Made by Echo for the Government, no expense
spared, few only available at £9-50, carr. £2.

RADIO TELETYPE TERMINAL SET
A. type, AN/SGGIA latest Government release of
these sought after units, housed in metal case,
approx. size 87 x 19” x 16” deep. Using a total of
11 Valves, Supply Voltage 115 Volts 50 cfs.
Containing meter switched for checking, send and
receive Bias, Send 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
zgaar:)nels £15 and 810 respectively, Carr. £1-50 and

FREQUENCY METER TSI86 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. 16,500 dial diversions,
each meter (same as the B¢221) contains its own
book of Calibration charts, plus circuits and Instruc-
tion Book, Contained in Metal Shockproof Transit
case, with Supply Cable, Supply 115 volts = 10%
50 cfs. Output on headphones or meter in the
front panel. Accuracy is 0-01%, 0-002% on the
Crystal Calibrator check points. Sensitivity  for
R/F signal input 500 Micro Volts to 1 volit. A plug
is also provided for V1010 output for connection to
an Oscilloscope, RF input connection is via coaxial
cable or standard Wave Guide. Limited number
available £18-50, carr. £1-50.

LARGE QUANTITY OF
TELEPRINTER PAPER

Available, sprocket fed, contained in sealed packs,
each pack containing 4 separate wads, price 60p
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
ete., available brand new £2, 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 cage stocks run
out, so we can refund same.

JOHNS RADIO

424 BRADFORD ROAD, BATLEY,

Type N has removable bottom. Type U re-
movable bottom or back. Type W removable
front. Type Y all screwed construction. Type

COMPONENTS SUPPLIER machine engdravegb 3pP1 perP lglttefr,‘, YORKS.
minimum order . us . h
Free catalogue on request Co ot order, roadway  Close, Phone: BATLEY 7732
Harwell, Berkshire.
and 287/9 Edgware Road FOUR-SIDED 16 SWG ALUMINIUM
Size Price Base  Size Price Base
c As E s by London W2 1BE 6x4x2”  34p  I7p  10x8x2%” 66p  30p
Telephone: 01-723 5891 Tx4xli”  33p 18p  12x7x2;” 66p 33p
¥ 7x5x2” 40p i9p 12x9x21”  76p 38p
ALUMINIUM, SILVER Trpe N 8x4x2” 38p 19p 13x8x2%” 76p 38p
CASES HAMMERED FINISH 84x54x2” 44p 21p 14x7x3 80p 36p
Type Size Price Type Size Price 9x7x2” 50p 26p 14x10x24” 88p 47p
8x6x2” 1:00 W 12x7x7” £2-50 10x4x2%” 50p 2ip i5x10x2%” 92p 50p
N  6x6x3” £1-05 W I5x9x8” £3-15 12x4x2%” 55p 22p 17x10x3” £1-10 55p
N 4x4x2” 80p Y B8x6x6” £2-25 12x5x3” 66p 26p Plus post and packing
. U 4x4x4” 95p Y 12x7x7” £2-80
U Six4ix44” £1-15 Y 13x7x9” £3-15 TO FIT OUR CASES
U 8x6x6” £1-45 Y I5x9x7” £3-35 17
U 9bxTsxds” £1-55 Z 17x10x9" £4-15 Doapdy’ ¥ e I2dBGT S0 33
" . v 7x53x2 43p 2lp 14x82x2' 74p 44p
U I5x9x9 £3:00 Z 19x10xBi” £4-35 3o | L7 3393%2L” 9 2
W Bx6x6”  £1-90 Plus p.& p. *Height lxéaxl” 48p  30p  I53x38x24794p  52p
9t g 1ix63x2” 55p 30p 173x93x24” £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

Z removable back and front.
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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
Matorway. 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 BOmA. 6-3v at 4amp. Not to be missed at £1-50 Post Paid.
Weight 10lbs.

QUALITY RECORDING TAPES. 77 L.P. Tapes 75p, 7” S.T. 60p-
5% L.P. 50p, 5” S.T. 40p. Post on any tape |0p.

TOP QUALITY TAPE CASSETTES. C60. 35p, C90. 45p, C120. 55p
P.& P. 12p.

JAP EAPPIES. 3-5 and 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 TV Sets, with Back and all Valves, BBCI
and [TV 177 90° Tube £2. 17" 110° Tube £3. 19” Stim £5. Carr.
and ins. £1 50.

Reciaimed T.V. Tubes. All with 12 Months’ Guarantee. AW43/88
£1-50. AW43/80 £1-50. MW43/69 £1. Many other Types in Stock.
Carriage and Ins. on any Tube £1-50.
4 cwt. of EX GOVERNMENT ELECTRONIC SCRAP. RESISTORS,
PANELS, GEARS, ETC. 25p. Carr. 75p.

Ex Equipment Valves. All Tested on our Mullard Valve Tester

COMPARE OUR PRICES

Speaker Bargains
EM.|,13x8in3, 8&150HMS
PLAIN £

0a 5 2-00
WITH TWEETER . £2-25
Type 350-20 watt wuh Tweeter
8. OHM p £7:25
TWIN TWEETER RO .. £350
8x5|n3 8&150HMS .. £1-30
x4in3 &8 OHMS £1-05
FANEB”S OHM DUAL CONE £2-30
CELESTION 8” 15.0HM £1-
GOODMANS 10 x 6 3.0HM.. £1-60

BAKER GROUP 25 127 25
WATT 8 or 15. OHM 5

21”8 or 64 OHM p 50

POSTAGE 25p per SPEAK R

Kit-Form Cabinets Teak

(177 x 10” x 6”) with a 13° x 8”
or 8” CUT OUT 5o

(127 % 12" x 6") with a 87 x 5" or
8” CUT O £2-25

(PLEASE SPECIFY CUT oUT)

Add 35p per Cabinet for p. & p.

Cartridges with standard fittings &

sty

ACOS GP91/2SC or GPgi/
?BSEE STEREO COMPAT-

ACOS GPo4 STEREO CER.

ACOS GP95 STEREO CRYS,

8THAC SONOTONE?“TEREO

COS G Y.
18-Ti SONOTONE STEREO
CRYSTAL
POSTAGE 5p per CARTRIDGE

Microphone Bargains
MIC45 ""ACOS'" metal case,

Microphone Bargains—continued
MIC60 ' ACOS" stick crystal £1-08
CM70 PLANET stick metal,

switch crystal £1-45
DM16§0|Dynamnc uni- dlr. ball

meta £3-75
UD130 50K/600 OHM “unl- dlr.

ball metal . £4:50
TW209 LESSON DUAL IMP

ball metal, uni-dir, £3-73
GUITAR MIKE oo 45
LAPEL TYPE, crystal oo -40

POSTAGE 17p each.

Amplifier Modules
One valve chassis Amplifier tfor
record player 2 Watt output, volume
control and tone control onjoft
switch, £3-50 (P. & P. 25

3 Watt mono Audlo ‘Module (Tran-
sxstonsed) £2-50 (P. & P. 10p),
15 Watt Mono Audio Module (Tran-
sistorised) £3-95 (P. & P. 10p).
3 Watt Sterso Mcdule (1—‘" Watt/
Channel) £3-75 (P. 10p).
5 Watt Stereo Modu]e (2*“ Watt/
Channel) £5:50 (P. & P

Stereo Headphones

De-Luxe finish 8-16 Ohm Matching
imp. mono/stereo switch .complete
thh lead and stereo Jack piug only

75 (P. & P, 25p
NO STEREO PHONO SQCKET??
Headphone Adaptor only £1-35
(P. & P, 10p)
Tapes — ' MYLAR” base finest
quallty Brltlsh mad

36p 5%” 1800 ft  85p
45p 77 12004 55p

before despatched. 3 Months' Guarantee on all Valves. Single crystal hand . . -95 | 57 1200# 60p 77 18001t 8Op
Yalves Post 3p, over Post Paid. CM 20 Crystal Hand .. -45 | 53” 000ft 49p 77 24001t 95p
DX143 Dynamic, cassette- 63 1200 ft 55p
ARPI2 5p PCF80 Sp PY82 8p type stick . Ao .. £1-00 | POSTAGE 9p each.
e i e » e ire THIS MONTH'S SPECIAL OFFER
E:gg lgp zgtg% :%p éJB|3J7 %3" BIB Groov-Kleen Model 42, effective record cleaner. Retail price £1-95
EBF8S i2p PCL84 iz 6U4 10p XL R T
ECC8I i0p PL8I I7p 20P1 15p SEND 25p FOR COMPLETE CATALOGUE
ECC82 i2p PL82 8p 20P3 :gp Slight price alterations due to \QT will effect certain of our items after
ECL8BO 8p PL83 8 30F5 P orit 1st
EF50 60p per doz, PLG 17p 3oFLi. 20p RIVERSDALE ELECTRONICS
55%'6 23" Y8l 8p 6'30 20p Mall Order Department W4/73, P.O. Box 470, Manchester M6t 4BU
. ALL OUR MERCHANDISE 1S FULLY GUARANTEED
'NDEX To ADVERT'SERS Electrokit .. 1060 | Padgetts Radio Store ... ... 151
Electronic Desngn Associates 1116 Partridge Electronics Ltd. ... 1140
Electrospares 1078 Phonosonics - 1064
A.H. Supplies . . 1072 Electrovalue 1131
Adcola Products ... 1075 Elekon Enterprises ... 1068 Radio Component Specialists ... . 1119
Amtron U.K. 1059 Elvins Electronic Musical Instruments ..o 1142 Radio Book Services . 1147
Antex Ltd.... 1091 Radio Exchange Co. Ltd. 123
Apex Aerials 1146 Felstead Electronics 1116 Radio & T.V. Components (Acton) Ltd 1062 3
Arrow Electronics | IJ‘S n Radio Socxe;y of Great Britain I l42
Astro Electronics il Galleon Trading il Readers Radio
Attwood, V 1148 Gladstone Radio ... 1096 Redhawk Sales . ... 1148
Global A:-dio Discount Warehouses . 1068 Riversdale Electronics ... 1151
Golledge P. R. . ... 1148 ROC Electronics Ltd. ... 1073
F 1149 Greenweld Electronics . 1148 RSC (Hi-Fi Centres) Ltd. ...Cov ii, 1057
B.H. Components Factors g R.S.T. Valve Mail Order Co. ... 1064
Baines, R. .. L14¢ | HAC Short.wave Products ... 1066
Baker Loudspeakers Led.” 114 Harverson Surplus Co. Ltd. . 1143 | Saxon Entertainments 1080
Bedford Electronics 1150 | Heath (Gloucester) Ltd. 1095 | Scientific & Technical 1140
Bell's Television 1146 1 Henry's Radio Led. . 1127, Cov iv | Salop Electronics ... 1150
Bentley Acoustic C°rP°'a“°" Led. 1074 | Home Radio (Components) Ltd. 1078 | Selray Book Co. Ltd. 47
Bernard, Gerald ... 1128 Semicon Index Ltd.
B.LET |068 "Cov il | d Led. ”44 ||45
Bi-Pak Semiconductors ... 1089, 1070, 1071 | €S- 1058, 1147 g;,";p’;';tﬁ:,t;g:'fzd ¢ 079
Bi-Pre-Pak Ltd. -+ 1135 b ) H, Associates 1150 | Smith, G. W. & Co. Ltd.’ 1436, 7, 8 9
Boffin Projects . - 1150 | Jef Electronics 1147 | Smith, H. L. & Co. Ltd. . 1150
British National ‘Radio & E‘ectm"'c Jermyn Industries 1058 | Sonic Sound Audio Ltd. ... ... 1058
School ... . - 21142 1 Johns Radio 1150 | Stephens Electronics L1120
Broadway Electronics 1084 Johnson Radio 1148 | Surplectronics ... 1078
Bull, }. (Electrical) Ltd. . 1132 Swanley Electronics 1120
K.V.A. Electronics 1120
Kennsington Supphes 1146 IeleradlaACc;_| Lé(dS L ”442
C.ClL Ltd. 1128 | Keytronics . 1066 hacker, ons Ltd.
7
Caranna, C. 1146 | King, }. M. 1149 | Tidman Mail Order 114
Codar " 1060 . Trade Aids... - 1074
Colomor (Electronncs) Led, 1696 Lasky’s Radio Ltd. l07g Trade Disposals ”jg
Comet High Fidelity Discount Ware- Lewis Radio 12 Trampus Electronix
Ronces . 1076, 1077 | Linear Products (R 1116 | Trannies . .. 1141
Chromasonic Electronics . 1061 Logg::reComputer Operators Tramlng 1147 Tuac Led. . 1067
Crowborough Electronics . 1149 . .
London Electronic College 1147 | Velco Electronics ..o 1149
. 1146 Vero Electronics ... . 1074
McGarva, David .. 14
D.E.W. Ltd. ... 1149 Marshali, A. & Son 1092 West London Direct Supplle .. ... 1149
Dabar Electronic Products ... 1128 merlm Supply Co. Il?ig Wilmslow Audio . T 1060, 1120, 1149
Denco . ... 1146 orse
Dexter & Co. ... 1074 Multicore Solders Ltd. 1068 | York Electronics 8 _|072
Douglas Electronic Industries Led. . 1066
Duke & Co. (London) Ltd. . 10%6 Omnia Products ... 1150 Z & | Aero Services . 1152
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Head Office and Warehouse Z &1 AERO SERVICES LTD. Retail Shop
::ADV::S:'::U:ST:E GROVE Please send all correspondence and Mail-Orders to Head Office 85 TOTTENHAM ig:';g Ll
IN ST When sending cash with order, please include [24np in £ for postage and handling TaE ONBVZ;
Tel: 7 4 MINIMUM CHARGE I5np. No C.O.D. orders accepted 0 I ¢l 380 84
Please note that the valves offered below are not necessarily of U.K. origin LR CE §aturdav
8% i |8 Wi 01|t 08 First Quallty  Fully G R R SR
3 0. d X . X L1200 T40 .
OB2  0.40 | 6A85 0.50 . 6F11 050 | 1002 0.60 | rs uality ully Guarantee EF98 0.75 | Gz34 0.80 | PL33 0.40 | Ud04 070
0B3  0.70 | 6A87G 0.85 | 6F13 0.50 | 10D1 0.65 | EFI183 0.30 | HABC800.55 PL36 0.55 | U801 0.80
0C3 0.0 | 6AT6 0.38 [ 6F14 070 | 10D2 0,55 EF184 035 | HK90 0.50 | PL81 0,50 |} UABCS0
OD3 040 | 6AU6 0.30 | 6F15 0.65 | 10F1 (.75 EF804 1.25 | KT66 2.85 | PLs2 0.45 0.40
1B3GT ¢.45 | 6AV6 0.0 | 6¥18 050 | 10F9  0.65 EK90 0.32 | KTes 2-25 | PL83 0.45 | UAF4L 0.70
114 .25 | 6AWSA 0.65 | 6F23  0.90 | 10F18 0.60 BRAND EL3¢ 050 | N78 160 | PI84 0.40 | UAF42 0.60
iR4 050 | 6BA6 028 '6F24 0380 10L1 060 EL36  0.50 | PABC800.40 | PL302 0.45 | UB41 0-65
1R5 045 | 6BE6 032 6F25 1.00 | 10LD110.70 EL37 1,70 | PC86  0.80 | PL504 0.76 | UBC41 0.56
Lt o] om i gm) uns o BAOE| R e ni e paon 0w
185 .80 .75 | 6T 7 . . .
14 030 | 6B16 0.5 | eaxe g0 | 1246 oee | ELECTRONIC VALVES |3 955 ro 050 | PL801 1.00 | UBF89 0.10
1U4 040 | 6BK7A 0.75 | 674  0.60 | 12AE6 0.60 EL84 0.25 | PC900 0.48 | PL802 095 | UBL1 0.70
1U5 075 | 6BN5 0.43 | 6J5GT 0.40 | 12AL5 0355 | 30C1  0.30 50L6GTO 60 | DM160 0.68 | ECCS8 040 | EL85 0.3 | PCC84 0.40 | PM84 0.60 | UBL21 0.70
1v2 055 | 6BN6 0.60 | 6J6 .30 { 12AQ5 0.50 | 30C15 1.00 0.55 ECC89 0.50 | EL86 0.40 | PCC85 0.40 | PY31 0.35 | UCI2  0.45
1X2B 0.56 | 6BQ5  0.35 | 677 .45 | 12AT6 0.40 | 30017 1.10 QOAG 2.40 ECCYL 0.30 | EL90 042 | PCCS8 0.55 | PY33 0.68 | UCCS5 0.45
2D21  0.40 | 6BR8 075 | 6K4I7 0.60 | 12AT7 0.40 | 30C18 0.80 | 90AV 2.50 ECC1890.65 | EL360 1.15 | PCCBY 0.55 | PY80 0.40 | UCF80 0.70
3A4 0,45 | 6B87 1.5 | 6K6GT 0.75 | 12AT6 0.45 | 30F5 1.00 | 90CL 0.7 ECC8071.00 | EL821 0.0 | PCC1890.60 | PY81 0.30 | UCH21 0.60
3A5 075 | 6BW6 0.90 | 6K7 .43 | 12AU7 0.33 | 30FL1 0.80 | 90CV  2.40 0 | BCF80 0.35 | EL822 1.40 | PCC8050.95 | PY82 0.35 | UCH42 0.70
3BP1 8.50 | 6BW7 0.90 | 6K8G 0.45 | 12AV6 0.45 | 30FLI121.10 | 807 050 | E88CC 0.70 | ECF82 0.35 | ELL80 075 | POCR06 0,85 | PY83 0,88 | UCHS1 0.40
384 040 | 6BX6 0,25 | 6K25 0,75 | 12AV7 0.70 | 30FL14 0.0 | 813  4.00 | E180F 1.00 | ECF8041.65 | EM34 1.00 | PCFa0 0.30 | PY83 0.40 | UCLS1 0.60
8vV4 0,85 | 6BZ6 0.45 | 6L6GT 0.55 | 12AX7 0,33 | 30L1 0.0 | 866A 0.85 | ES10F 2:90 | ECH42 0.75 | EM71 0.80 | PCF82 0.35 | PY800 0.47 | UCL82 0.35
5R4GY 075 | 6C4  0.35 | 6L7 .45 | 12AY7 0.75 | 30L16 0.95 | 5642 0.70 | EABCS00.38 | ECHS1 0.80 | EM80 0.45 | PCF84 0.60 | PY801 0.50 UCLBs 0.65
504G 0.40 | 6C5GT 0.55 | 6L18 0.50 | 12B4A 0.65 | 30L17 0.95 | 608 175 | EAF42 0.60 | ECHS3 0.45 | EM81 0.60 | PCF86 0.60 | PZ30 0.83 | UF9  0.65
5V4G 0,50 | 6CB6 040 | 6LD20 0,50 | 12BA6 0.45 | 30P12 1.00 | 6146 160 | EBC33 0,60 | ECH34 0.45 | EM83 0.50 | PCF87 110 | QQV02-6 UFll 0.60
5Y3GT 0.45 | 6CD6G A 6N7GT 0.55 | 12BA7 0.50 | 30P19 0.95 | 6146B 2.50 | EBC4L 0.5 | ECL80 0.50 | EMs4 035 | PCFS0L0.50 2.25 | UF41 0.65
oito 1.30 | 6P28  0.65 | 12BEG 0.50 | 30PL1 0.95 | 6360 125 | EBCSL 0.88 | ECL8L 0.50 | EMa5 1.00 | PCF8020.50 | QQV03-10 | UF4z 0.65
5z4a 0.45 | 6CG7  0.60 | 6Q7  0.50 | 12BH7 0.50 | 30PL13 1.10 | 6939 2,25 | EBFS0 0.40 | ECL82 0.35 | EM87 0.70 | PCF8050.90 .25 | UF43  0.65
6/30L2 0.90 | 6CH6 0.60 | 6847 0.45 | 12BY7 0.65 | 30PL14 1.25 | 7199  0.85 | EBF83 0.40 | ECL83 0.70 | EN91 0.40 | PCF8060.75 | QQV03-20A | UF80 .85
6AB4 045 | 6CL6 0.80 | 63G7 045 | 12K5 1-00 | 35A3 0.60 | 7686 '1.50 | EBF89 0.32 | ECL84 0.55 | EY51 0.40 | PCF808 0,90 5.25 | UFss 0.40
6AF4A 0,60 | 6CUG 0-80 | 68K7 0.50 | 12K7G0.50 | 3545 0.7%5 | 7895 1.50 | EBL3L 1-50 | ECL85 0.556 | EY80 0.75 | PCH2000.70 | TT21 38.40 | UFse 0.40
6AG5 025 | 6CW4 070 | 6SL7GT0.45 | 12Q7GT0.45 | 35B5 0.65 | A2293 2:20 | EC53 0.50 | ECL86 0.40 | EVSI 0.40 | PCL81 0.50 | TT22 $.50 | UL4L 0-65
6AGT 045 | 60Y5 0.50 | 6SN7GT0.45 | 12SR7 050 | 35C5 060 | AZL 0.0 | ECS86 0.60 | EF374 1.00 | EY83 0.55 | PCL82 0.85 | U18/20 0.75 | UL84  0.48
6AH6 080 | 6CY7 0.75 | 6507 0.50 | 20D1 0.60 | 35D5 0.7 | AZ31 0.5 | EC88 0.80 | ppsg oxo | E¥S6 040 | PCL83 0.65 | U6  0.85 | UMB4 0.30
6AJ8 080 '6D3  0.55 | 6SK7 050 20L1 110 | SSL6GT0.75 | CBLL 000 | BC90 035 | ypy ger | EVE7 043 | PCL84 0.45 | U26 085 | UYIN 0.50
6AK5 040 | 6DCS 080 | 6T8 038 [ 20P1 050 | 35W4 0.40 | CBL31 1,00 | ECO2 0.45 70 | LEs8 048 | PCLSG 045 | USl 070 | UYLl 100
6AK6 0.60 | 6DK6 0.60 | 6U4GT 0.70 | 20P4 1,10 | 3523 075 | CYL 0.0 | EC93 0.60 | EF42 0.0 | EZ40 060 | PCL88 1.25 | US7  6.50 | UY4l 048
6AL3 043 | 6DQ6B 0.75 | 6USG 075 | 20P5  1.20 | 3524G 0.40 | CY31 0.50 | ECC35 1.00 | EF8o 030 | Ez4l 0.5 | PCL200 0.76 | Us2  0.40 | UY82 0.60
6AL5 0.22 | 6DS4 126 | 6USA 048 2505 0.60 | 35Z5GT0.70 | DAF96 0.50 | BCC40 0.70 | EFa5 0.85 | E280 0.28 | POL8001.10 | UT6  0.40 | UYS5 0.40
8AMS 0.40 | 6EAS 085 | BV6GT 0.45 | 2516GT0.80 | 50A5 0.80 | DFOG 0.0 | kocs: 040 | EFss 0,90 | EZ5L 029 | pirao o5 | U78. 040 | wroe o7g
6AMS 0.87 | OBH7 080 6X¢ ~ 0.80 | 2574G 035 | GOBS 0.0 | DK92 0.00 | pocgy g3 | mrsy ggs | OLIC, 300 | pireosose | U191 078 1 o ol
6AQ5 042 | 6EJ7  0.35 6X5GT 0.45 | 26Z6GT0.75 | 50C5  0.80 | DK96 0.60 - - GY501 0.70 20 | v201 050
6AQ6 0.0 | 6BEWE 0.70 0.65 | 30A5 0,60 | 50CD8G1.20 | DL96 0.55 | ECC83 0.88 | EFSl 0.87 | GZz30 0.46 | PD500 1.80 | Uyog1l 0.55 | 2759 8.00
6AR5 0.5 | 6¥1 0.7 svsa 0.80 | 30AE3 0.40 ! 50EHG 0.65 | DM70 0.80 | ECC84 0.30 | EFe2 035 ' GZ31 0.40 | PF86 0.70 ' U282 0.55 | 2803U 1.85
TRANSISTORS BD12l  0.685
2NGg96 015 | AC128 15 | BDIe3 080
2N697 0.5 | ACIL32 .35 | BD1od  0.80
aN698  0.30 | AC153 20 | BDIIL 075
2N705 070 | ACl64 015 | BDy3p 80
2N708 010 | ACIS7 017 | ®gils g0
2N708  0.15 | ACI89 10 | Brier .18
2N758  0.26 | ACL76 .17 | BFi7s .20
aNg929 |, 0.20 | AC187 25 | Br19 0.80
2N930  0.20 | AC188 .25 | BF1s0 .80
2N987 0.80 | ACY17 .25 | BFIs1 .30
2N1181 0.25 | ACYI8  0.20 | Rygyg .20
2N1132 025 | ACY19  0.25 | Bpigs .20
oN118d 185 | ACY20 0.20 | Brjgq .14
oN1302 017 | ACY21 0.20 | ®py95 14
2N1303 017 | ACY22 010 | Byigs 012
aN1304 0.20 | ADL40 .50 | BRigy .12
2N1305 0.20 | ADI49 .45 | RmF200 .35
2N1306 0.25 | AD16l -85 | BFws7  0.25
2N1307 0.25 | AD162 35 | Brwss 0.20
2N1308 0.25 | ADZ11 1.25 | ppwgg .20
2N1309 0.25 | ADZI2 125 | Erwer 0,90 c
gg}gﬁa :% :};Hg g §§‘§§i‘$ g.ﬁg MULTIMETERS MADE IN USSR
aNITss 078 | ATLIS 037 | mpvie s Prices of these exceptionally well made instruments range
oN2160 060 | A¥1S 030 | Hoie 020 from £4-95 to £10-50. Please write for illustrated catalogue.
oN2217 0.25 | AF125 .20 | BFYS2 0.0
2N2218  0.20 ﬁf]lgg -gg BSY26 17
ezl 080 | ARG 055 BSYMT 018 SYNCHROSCOPE TYPE C1-5 HIGH CURRENT THYRISTORS
2N2477  0.85 | ATF186 140 | Boves '20 BTX47-1000R ; 1000V 1154 .. . . £2:00
2N2646 0,40 | AF239 .38 | Bgvesa 012 . BTX47-1200R ; 1200V 1154 . 2250
2N2905 0.25 | AFZI11 145 | et .50 Made in USSR BTX48-1000R ; 1000V 16A £2:50"
2N2923 012 | AFZ12 00 | 5cog .50
2N2924 18 | ASY26 .25 | oces .60
oN2926 .10 ABY27 0.30 0024 60 VA R I A BL E
2N3053 .20 | ASY28  0.25 | goop -85
ON3054 .50 | ASY20  0.30 | oagq 25
aNaoss a0 | Aovsd 038 | 0% g%, '| AUTOTRANSFORMER
aN3133 . 0.25 | ASZIS  0.70 | gegg .60
2§3134 .25 ﬁggig -;g 0035 .50
2N3391 (.17 .
aNagoz 017 | ASZI8 076 | 003 2 LATR2M
e | o) S ok
33 . X 0C46 12 Made in UBSR
2M8s95  0.90 | AUYL0 1'{'3 0C70 .10 Max. current 2 amps
2N3402 0.15 Bou . 0C71 12 ;
oN3403 .15 C108 10 | gc7a 18 Input voltage 115-220-250V
2N3404 0.82 | BCl0o9 10 | o073 .30 Output voltage 0 to 255V
2N3dl4 0,20 | BC113 10 | gc75 .15 th
2N3418 .15 | BC118 .20 | 0076 15 Bench mounting
2N8417 0.5 | BCl34 .20 1 0078 .25
2N3702 0,10 [ BCl47 10 | oc7sD  0.20 P RIGE
2N3703 .10 BC148 .10 0C81 0.20 3-in tube fitted with telescopic viewing hood, giving
9N3704 12 BC149 0.12 OC8ID 0'20 bright display in full daylight. Sensitivity IOmV[mm "
oN3707 12 BC152 0.15 0C83 0.20 (narrow band) to 30mV/mm (wide band). £6 55
2N3709 10 | BC158 015 | ooysg 0.80 Bandwidth 10 ¢/s—10 mefs. Triggered sweep pre-set
2N3710 010 | BCI76 020 | gcors0 085 at  1-2-5-10-30-100-300-1000-3000 psec per stroke,
2N3819 .35 BC186 0.25 0C141 0'60 Free-running time base 20 cfs to 200ke/s with built-in
2N3906 .25 | BCY30 025 | oci70 0.25 crystal calibrator providing timing marks at -05-.2-1-5- V.A.T.
28702 0.50 | BCY3L 030 | oci7l  0.58 aLo0liTsscy V.A.T, will be charged extra on all orders-
25746 25 | BOYaS 25 | oCc200 0.50 Amptitude calibrator directly calibrated in volts, From 1st April « Wil1 e charge
ACI13 015 | BCY34 030 | 0C201  0.60 Input attenuator 1-10-100. Whon remitting cash w“h e o Y o
AC125 080 | BCY72 015 | ocao2  G.es |  Fower supplies 127/230v AC. Totscvment.of Burohase” Tox vy ¥ AT, il Bo #ube
AC126 '20 | BCZ10 .80 | 0C203  0.40 PRICE $89-00. Packing and carriage £1-50, rep “‘tm O tonded: :
AC127_ 017 ! BCZil 0.0 | OGeo: 040 sequently refunds
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Over 150 ways
to engineer a
better future

SECURITY

find out how
in just 2 minutes

That’s how long it will take you to fill in the coupon. Mail
it to B.I.LE.T. and we’ll send you full details and a free
book. B.LLE.T, has successfully trained thousands of men at
home - equipped them for higher pay and better, more inter-
esting jobs, We can do as much for YOU. A low-cost B.LLE.T.
home study course gets results fast - makes learning easier
and something to look forward to. There are no books to buy
and you can pay-as-you-learn,

‘Why not do the thing that really interests you? Without losing a
day’s pay, you could quietly turn yourself into something of an
expert. Complete the coupon (or write if you prefer not to cut the
page). No obligation and nobody will call on you . . . but it could be
the best thing you ever did.

Others have done it, so can you

“Yesterday I received a letter from the Institution informing that my
application for Associate Membership had been approved. I 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 course”.—
Student D.1.B., Yorks.

“Completing your course, meant going from a job I detested to a job
that I love, with unlimited prospects’”.—Student J.A.O, Dublin,

“My training with B.I.LE.T. quickly changed my earning capacity and,
in the next few years, my earnings increased fourfold”.—Student
C.C.P., Bucks. -

FND 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.

Thts FR

fhroug

Cou

EE 76 p39€

ut youl on
book G 1 cess

1-
fre roag/ BIET Home }
rse.Choose |

mmm mmCUT OUT THIS COUPONsa: sumx comm swam
Tick or state subject of interest.

I Post to address below. I
MECHANICAL Man, Prod.——cont. _ Constructional-cont
I M.8.E.(Mech.) O Qua.llty Control [] Building
Boiler Inspect. Salesmanship [J Building Drawing O3
& Operation [0 Storekeeping [ Build. Foreman
I C & G Eng. Crafts [0 Work Study O Carpentry&dJoin, []I
C &G Fahricat. [0 Works Civil & Municipal
| Bins: o [ Menssoment B memene)
ng. Inspectio:
Eng. Metallurgy [ DRAUGHTSMANSH]P Engineering
Inst. Eng. & Tech. O A O Construction I
ﬁlsp. %Vlot%{ Ind. E D%ilagc%ﬁglec - ISurgreygrs
ainten. Eng. nstitute
Mechanical Eng. [J Die & PressTool Clerk of Works I
Sheet Metal Work ] _ Design O Council Eng.
I Welding 0 Electrical Geology I
Draughtsman- o gea?g %ng.t
EECTRONGS  ConDrwews  Hifealc! I
AMS manship O Inst. of Builders
4MEE Wec) L gig & ToolDes. O Inst. Works &
Q@G Hlec. Bng. U Tech.Drawing [ _ Hizhway Sup.
G &G Elec, Tech. [ RADIO & TELE- e D I
Computer Blect. [} GDMMUNIGATIONS Road Engi
Elec.Maths L] Colour TV O Structural Bng
Elec. Science ac &GRadlo/TVl Surveying * I
ElectronicEng. [0 FElectronics a
Electrical Eng. [1 C& G Telecomm.
Install. & Wiring [0 ~ Tech. O GEMERAL
Meters Prac. Rad. Elec. Agricultural Eng. [
I & Measuring (with kit) O Council of Eng. I
Instruments [0 Radio Amateurs Inst,
Exam. [0 Farm Science
[ vanageMeENTa  RadioServiene  GeneralEducat. |
PRODUCTION & Repairs g Gen. Plastics
I Auto. Control [ Radio & TV Eng. [ Eract. Maths I
Computer Prog. [] Irans. Course 0 Pract, Slide Rule J
Electronic Data TV Main. & Serv. O Plﬁz&l?pphed
Processing O AUTO & AERO Refrigeration
Estimatiusy H Aero Eng. O Rubbér Tech. E
Foremanship L AMIMI O Sales Engineers [
Inst. Cost & Man AE.C. Cort. O Tech. Report
0 Atccl\%unﬁanps O ‘Auto Engineer. [§  Writing I
1&15 ol £ ettmg £ ‘AutoRepair 0 Timber Trade O
Ma?qgerglen 0 C& G Auto. Eng. [§ University Ent. [}
Mowicaton 0 Garete
Network Plan. O MAzﬁﬁfrEfﬁt B
Numerical (ljont. O Motor Vehicle G.C.E.
Ol%g;g'gég?ﬁ o Mechanics [n] n o cns
Personnol Man. [ CONSTRUCTIONAL _ 580 & ‘A
anning Eng. .M.8.E. (Civi
Production Eng. [J Architecture a LEVELS SUBJECTS

Coaching for many major exams.
including ONC, C & @, ete,

- POST TODAY FOR A
BETTER TOMORROW

To B.LE.T., Dept. BPW03
Aldermaston Court, Reading RG7 4PF

Over 10,000
group passes

QN 'BPWOS

Block Cap:tals Please

OTHER SUBJECTS.

Accredited by’ C.4.C.C.

BRITISH INSTITUTE OF ENGINEERING TECHNOLOGY

Published approximately on the 7th of each month by IPC Magazines Limited, Fleetway House, Farringdon Street, London, E.C.4. Tel: 01-634 4444. Printed in England by Index Printers,
Dunstable, Beds. Sole Agents for Australia and New Zealand-—Gordon and Gotch (Afsia) Ltd South AEnca.——Centra.l News Agency Ltd.; Rhodesia and Zambia—Xingston Ltd.: East
Africa—Stationery and Office Supplles Ltd. Subscription rate (including postage); For one, yea.r to any part of the world £2-63,

PRACTICAL WIRELESS is sold subject to the following conditions, namely, that it shail not, without the written consent of the Publishers first given, be lent, resold, hired out or
otherwise disposed of by way of Trade at more than the recommended selling price shown on the cover, and that it shall not be lent, resold or hired out or otherwise dlsposed of in & 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.



within 200 yards — call and see for yvourself.

YOUR COMPLETE AUDIO-ELECTRONIC STORES

More of everything at the right price. Ali your electronic requirements

BUILD
THE

‘s FREE TEAK CABINE

FEATURES. New slim design with 6 - IC's, IC
Sockets, 10 silicon transistors, 4 rectifiers, 2 zeners

TEXAN

with com»
plete kits!

Special Gardeners low field slim line transformer.

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 for Mic., Tape, Tape-head, etc
(Parts list Ref. 20 on request;

Constructional details Ref. No. 21 30p

20 + 20 WATT INTEGRATED
1.C. STEREO AMPLIFIER

(As featured in ‘‘Practical Wireless'
May to August 1972)

kits now in stock, everything
supplied, tremendous value.

ELECTRONIC KITS
Henry's introduce new huge
range of audio and electronic

Detailed list Ref. No.
request.

14 on

1C RECEIVER
ZN4i4 Radio integrated
circuitas featured in Practical
Wireless, January 1973, Prac-
tlcal E[ec:rom:s. February
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
Italian. £1-49 per cassette.
£5:50 per set of four.

A % SLIM
SPECIAL - P &P 45p < DESIGN WITH DiSCO SPOTBANK
KIT - COMPLETE WITH FREE TEAK CABINET 5 ISIIL\:‘ER.TR.'M ’
PRICE Designer approved kits distributed by Henrys! M%Yle;a 6"cxaszs,|,s hsil_;ﬁ 35p. £12-75, p. & p.
HI-FI EQUIPMENT
LOW COST HI-FI SPEAKERS TEST EQUIPMENT  just a selection!? Warehouse prices with

E.M. l Snze 134” X 84”. Large Ceramic Magnet

TY! 150 6 watr, 3. 8 or I5
ohms £2-20. Post 22p.

TYPE 150 TC Twin cone ver-

n £2- 75. Post 22p.

TYPE 450 10 watt with twin
tweeters and crossover. 3, 8
or |5 ohms. £3-85. Post 25p.

TYPE 350 20 watt with tweeter
and crossover. 8 and |5 ohms.
£7-70: Post 28p.

POLISHED CABINETS 150, l50TC 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 (Assembled 450) per pair £18-95. Post 70p

ML-3 MW/LW
TUNER to BUILD

Uses Mullard Module. Slow
motion _ tuning. uift in
battery. Ferriteaerial. Overall
size 77 x 23" x 33", TOTAL COST TQ BUILD
£4:85, Post lSp All parts sold separately, Leaflet No. 6

SE250B Pocket Pencil Signal. Injector £1-90
SE500 Pocket Pencil Signal Tracer £1-50
THL33D Robust 2K/Volt £4-55 with case £4-95
TE!I5 Grid Dip Meter 440 KH1—280 mHz £13-45

BIG DISCOUNTS plus
demonstrations (for cali-
ers) and GUARANTEES.
FREE. 24 page detailed

500 30 K[V Multimeter £9-2. brochure (Ref. No. 17).

With leather case £10- 50 You can see the savings!
200H | 20K]V Multimeter £4-20. With case £4-95 EMI HIGH QUALITY
AFI105  S0K/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.5 3" Pulse Scope 10Hz-10mHz £39-00. Carr. SOp standacd (TEC 94A). Fantastic
TE6E5 Valve Voltmeter 28 ranges £17-50. Carr. 40p price Savings.

ALL NOMBREX MODELS IN STOCK RRP | 3 6 ]
PADI - - E each | for | for | for
s isco L|ghtlngA C60 7ip|1-10(2-00/3-10

UK's Largest Range—Write 90 98p|1-47|2-85/4-65
phone or call in, Details and CI120 1-48 11-80'3-50'5-60
demonstrations on request. Fall P Td
DJ30L 3 Channel sound to light unit, 3KW. £29-50 ull_susrantee: Tost_palc. .
DJ40L 3 channel Mic (built-in) to light,, 3kW £38-75 See. earlier page of this

55 30 watt Disco amp/m:xer, £32-25
Anti-Feedback Quality Mic., £11-

“BANDSPREAD’’ PORTABLE TO BUILD-

Printed circuit all transistor design
using Mullard RF{IF Module. Medium
and Long Wave bands plus Medium
Wave Bandspread for extra selectivity.
Also siow motion geared tuning, 600
mW push-pull output, fibre glass PYC
covered cabinet, car aerial. Atcractive

50 watt PA Amplifier £43 LH

DJ700 70 watt £52-75

GROUP 300 150 watt rms “'Group’ Valve Amplifier £86-00
FIBRE OPTICS LIGHTING. — MICS. EFFECTS. PROJECTORS.
SPOTS. DIMMERS — STANDS. MIXERS. SPEAKERS.
Everything for PA — Disco.— Lighting.

FREE Stock List Ref. No. 18

@® PORTABLE DISCOS — DETAILS ON REQUEST

@ CREDIT TERMS FOR CALLERS

magazine for transistors and
semi-canductor devices.
Huge range of 'transistors
and semi-conductors in stock.
Free brochure (Ref. 36) on
reguest.

ULTRASONIC
TRANSDUCERS
Qperate at 40kc/s up to 100
yds. Ideal remote switching
and signalling. Compiete with

data and circuits.
£5-90 per pair. Post 10p

g appearance and performance.
S OTAL COST TO BUILD £7- 98,
p.p- 329 {Battery 22p). All parts sold separately—Leaflet No. 2

CATALOGUE

Fully detailed and illus-
trated covering every
aspect of Electronics—
pius data, circuits and
information. 10,000 Stock
lines at Special Low Prices
and Fully Guaranteed.

BUILD THIS VHF FM TUNER
5 TRANSISTORS 300 kefs BAND-

FIDELITY REPRODUCTION MON
AND STER

A popular VHF FM Tuner for quality
and recep:mn of mono and stereo.
There is no doubt about it—VHF FM
gives the REAL sound. All parts sold
separately. Free Leaflet No. & 7.

TOTAL £6-97, p.p. 20p. Decoder Kit £5-97.

Tuning meter unit £1-75

Mains unit (optional) Model P$S900 £2-47. Post 20p

Mains unit for Tuner and Decoder P56/12 £3-25, Pus: 20p

" MARRIOT TAPE HEADS

4 TRACK MONO or

2 TRACK STEREO

‘17" High Impedance  £2-00
‘18 Med. Impedance £2-00
‘36’ Med.-Low Imp. £3-50
Erase Heads for above 75p
‘63' 2 track mono— =

Hi Im £i-
‘43" Erase Head for above 75p

Post
PRICE P Paid
(40p FOR CALLERS)

PLUS! FIVE I0p
YOUCHERS

Send to this
M HENRY'S RADIO LTD.

;. (Dept. PW) 3 ALBEMARLE
WAY, LONDON, E.C.1.—
for catalogue by post only.
All other mail and callers

address—

to ‘303" see above.

SINCLAIR PROJECT 60 MCDULES
-SAVE POUNDS!

Z30 £3-57; 250 £4:37
- STEREQ 60 PZ5 £3-97
£797; PZ8 £477 i
PZ6 £6-37; - PACKAGE DEALS

Post 25p
2x2Z30, Stereo 60, PZ5 £15-95
2xZ 30, Sterec 60, P26 £18-00
2xZ50, Stereo 60, PZ8 £20-25
Transformer for PZ8 £2-95
PROJECT 605 KIT £§9:95

Transformer for PZ8 £2.95
Active Filter Unit £4-45
Stereo FM Tuner £16-95

1C12 £1-80; . Ql6's £15 pr.

Post erc, 20p per item

7 SEG & NIXIE TUBES
(Post 15p per | to 6)
XN3, XNI3, GN6 0-9 side

view with data, 85p.
GNP-7, GNP-8 0-9 side view
with decimal points and data,

95p.

30i5F 7 seg £2 each. £7 per
4 with data.

12 and 24 hour clock circuits
Ref, No. 31 15p.

Miniature Amplifier

5 transistor. 300mW ofp.
Fitted volume and sensitivity
control, volt operated.
£1-75 each P/P 15p.

VAT

Prices DO NOT include Value Added Tax. From 1st April, 1973 107
added and shown separately to your total order (inclusive Post/packing).
Help us to help you receive your order without delay.

must be

EDGWARE ROAD, W2

RADIO
LIMITED

Quality Slider Controls
60mm stroke singles and
ganged. Complete with knobs.
5K, 0K, 25K, 00K, 250K,
500K, 1 meg, Log and Lin. 40p
each, 10K, 25K, 50K, 100K,
250K, Log and Lin ganged
60p each.

- 404: -406 Electronlc Compbnentsand Equnpment01-402 8381 OPe" 9am-6pm
idelityand Tape Equipment01-4025854/4736 fday S'aweek

losed
Thursday}
All stores open
all day Saturday



