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RADIO EXCHANGE LTD.

NEW EDU-KIT MAJO

soldering iron or solder
Y% 4 Transistor Earpiece Y 7 Transistor Loud- Y% Batteryless Crystal
Radio speaker Radio Radio
: gignal Tracer MW/LW +* On_'lre Transistor Radio
ignal Injector . Y 2 Transistor Regenera-
% Transistor Tester % 3 Transistor Short tive Radio
* -PNP Wave Radio % 3 Transistor Regenera-
4 Transistor Push Pull i tive Radio
g @  Amplifier % Electronic Metronome | Yivle Continuity
Y % 5 Transistor Push Pull ¢ Electronic Noise Tester
" 6 o Amplifier Generator Y Sensitive Pre-Amplifier
- ® o Components include: 24 Resistors * 21 Capacitors * 10 Transistors
% 57 X 3” Loudspeaker % Earpiece % Mica Baseboard ¥ 3 12-way connectors
9.00 % 2 Volume controls ¥ 2 Slider Switches ¥ 1 Tuning Condenser % 3 Knobs
Total Building Costs * Ready Wound MW/LW/SW Coils J  Ferrite Rod % 6} yards of wire
P &P + Ins 85p. % 1 Yard of sleeving, etc. Complete kit of parts including construction plans.

Completely Solderless Electronic
Construction Kit. Build these projects without

£

NEW ROAMER TEN [

VHF AIR
CONVERTER KIT

MODEL R.K.3.

MULTIBAND V,H.F. AND A.M. RECEIVER
13 TRANSISTORS AND FIVE DIODES
QUALITY 5” x 3” LOUDSPEAKER

Build this Converter Kit and
receive the Aircraft Band by
placing it by the side of a
radio tuned to Medium Wave
or the Long Wave Band and
operating as shown in the
instructions supplied free with
all parts. Uses a retractable
chrome plated teleacopic
aerial, Gain Control, V.H.F.
Tuning Capacitor, Transistor,
ete.

All Parts including Case and

£3 . 9 Plans.

P & P and Ins. 45p.

POCKET
FIVE

NOW WITH 3”
LOUDSPEAKER

3 Tuneable wavebands.
M.W., L.W,, and Trawler
Band, 7 stages, 5 transistors and
2 diodes, supersensitive ferrite rod
aerial, attractive black and gold case.
Bize 51” X 1§” x 34" approx.

All Parts including Case and Plana.

L
2l

11

WITH Multiband V.1 section covering
Mobiles, Aircraft, T.V. 8ound, Public Service {8
Band, Local V.H.F. Btations, etc. ind Multi-
band A.M. section with Airspaced Slow
Motion Drive Tuning Capacitor for easier
and accurate tuning, covering M.W.1, M.W.2,
L.W,,Three Short Wave Bands, 8.W.1,8.W .2,
8.W.3, & Trawler Band. Built in Ferrite Rod
Aerial for Medium Wuve, Long Wave and
Trawler Band, etc., Chrome Plated 7 section Telescopic
Aerlal, engled and rotatable for peak Short Wave and
V.H.F. reception. Push Pull cutput using 600mw
Transistors. (iain, Wave-Change and Tone Controls.
Plus two 8lider Bwitches. Negative Feedback circuit
and SPECIAL POWER BOOSTER SOCKET AND
RESISTOR, to virtually double gain if required.
“Powered by P.P.9 9 voit battery.

Complete kit of parts including carrying strap.
Building instructions and Operating Manuals.

£1 3 M 99 Including I'ost and Packing

Case Enclosure Kit (if required) £1:80 inc. P & 'P.

Total Build-
ing Costs

£3-60

P& P+ 1ns.60p.
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Everyday e
Series e
Build this

exciting new
series of designs.

JGTION KITS

Self Contained Multi-Band

ELEGTRONIC CONSTR

sistors and 3 Diodes. Push/Pull

output. 3” Loudspeaker, Gain Control. Buperb
9 .section swivel ratchet and retractable chrome
plated telescopic aerial, V.H.F. Tuning Capacitor,
Resiators, Capacitors, Tranaistors, etc. Will receive
T.V. Sound, Public Service Band, Aircraft, V.H.F.
Local Stations, ete. Operates from a 9 Veit PP7
Battery (not supplied with kit).

Complete kit of parts including construction plana.

£7 ° 95 P & P and Ins. 70p.
LW, Trawler Band, 3 Short Wave Bands.

Receiver Kit. With 57 3” Loudspeaker.

Push/Pull output stage, Gain Control, and Rotary
8witeh. 7 Transistors and 4 Diodes. 6 section
chrome-plated telescopic aerial. 8”7 Bensitive Ready
‘Woun«d Ferrite Rod Aerial. Tuning Capacitor. Resistors,
Capacitors, etc. Operates from a 9 Volt PP7 Battery
(not supplied with kit). Complete kit of parts including

construction plans. £7 3 25

7 Transistors, 6 tuneable wavebands, MW.

P & P and Ins. 70p.

E.V.5. 5 Transistors and 2 diodes.
MW/LW. Powered by 44 volt Battery. Ferrite
rod aerial, tuning condenser, volume control, and now
with 3” loudspeaker. Attractive case with red speaker
grille. Size 97 x5} » 23" approx. All parts including
Cuse and Plans.

Total Building costs £4 M 30 P & P + Ius. 60p.

E.V. 6. Case and looks as above. f Transistors and 3
diodes. Powered by 9 volt battery. Ferrite rod aerial,
8” loudspeaker, etc., MW/LW coverage. Push Pull
output.

All parts including Case and Plans.

Total Building costs £4' 95 P & P + Ina. 65p.

E.V. 7. Cage and looks as above, 7 Transistors and
3 diodes. 8ix wavebands, MW/LW, Trawler Band,
SW1, 8W2, 8W3, powered by 9 volt battery. Push
Pull output. Telescopic aerial for short waves. 3”7
Loudspeaker.

All parts inciuding Case and Plans.

Total Building costs £6 M 95 P & P + Ins. 70p.

To RADIO EXCHANGE LTD
61A HIGH STREET, BEDFORD MK40 ISA

EDU-KIT JUNIOR

Completely Soldertess Electronic Construction Kit. Build these
projects without Soldering Iron or Solder.

% Crystal Radio Medidm < Flectronic Metronome.
Wave Coverage No % 4 Transistor Push/Pull
Battery necessary. Amplitier.

“% One Transistor Radio.

“ 2 Transistor Regenerative
Radio

Transistor
Radio  Medium
Coverage.

4 4 Transistor Medium Wave
Loudspeaker Radio.

“* Electronic Noise Generator

All parts including Loud-
speaker, Earpiece, MW Ferrite
Rod Aerial, Capacitors, Re-
sistors, Transistors, etc.
Complete kit of parts includ-
ing construction plans.

£6- 55 P& P + Ins. 60p.

Earpiece
Wave

Tel: 0234 52367

ALL PRICES INCLUDE VAT Reg. No. 788372
+ Callers side entrance "‘Lavells’”” 8hop.
% Open 10-1, 2.30-4.30. Mon-Fri. 9-12 Sat.

I enclose £

PwW 47
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.Can YOUR
Antennadoall this?

You've read our ads with their recent testimonials and

user histories——so this month we thought we'd remind

readers of the selling points of the

JOYSTICK VFA (World Patents)

% Only 7’ 6" long, comes in 3 easily assembled
sections.

% Tunes -5-30 MHz—no gaps.

Y Matching Antenna Tuner.

% No harmonic resonances—means that the

highest efficiency transfer of power and

waveform from TX to ether takes place.

in turn this ensures that TVi and other

spurious emissions are just not substantially

present.

Low angle radiation as an effective ground

plane—that husbanded power goes on to

reach destination with the least number of

loss-making skips.

Gives receiver additional front end selec-

tivity and gain—reduces cross-mod and out of

band blocking.

¢ Your installation can be ‘tailored’ to space
available. Install VFA on mast or chimney or
in roof space with a long or short feeder—or
SIMPLY STAND IN THE SHACK. One

%*

FROM A BASEMENT!

ALREADY IN USE BY AMATEUR TRANSMITTING
AND SWL STATIONS » WORLD-WIDE AND IN
GOVERNMENT COMMUNICATION.

£32:40

SYSTEM A

250 w.p-e.p. OR for the SWL.

SYSTEM V' £38:60
500 w.p.e.p. (improved ‘Q’ on receive).
PARTRIDGE SUPER PAGKAGES

COMPLETE RADIO STATIONS FOR ANY LOCATION

All Packages feature the World Record Joystick Aerial (System
*A’), with 8’ feeder, all necessary cables, hing ication
headphones. Deliv. Securicor our risk. Assembled in seconds!
BIG CASH SAVINGS!

£210-55

PACKAGE No. | A;aboye with R300RX
PACKAGE No. 2 !5gfieredwith che FRG7 RX. £]93.11
PACKAGE No. 3 New—low priced package. £|5486

The all solid state SMC73 RX with all the Partridge extras,
SAVE £26-05 plus!

RECEIVERS ONLY, inclusive delivery, etc.
R.300 £184-50 FRG7 £167-06 SMC73 £128-81

All prices are correct at time of going to press and carry VAT
current at the time and carriage.

=M Just telephone
il your card number
Phone 0843 62535

(or 62839 after Buy it with Access

delighted user proved his VFA by operating

Vero Electronics Ltd,
manufacture cases to give your
projects a professional finish._
Cases are available (n plastic,
extruded aluminium and PVC
coated steel. A new catalogue
describing these cases,
Veroboard, pins, tools, card
frame etc. is available (price
10p + S.ALE. 7" x 9")

THE GASE DF THE
PROFESSIONAL

Vero Electronics Limited, Retail Dept.,
Industrial Estate, Chandler's Ford, Hants., SO5 3ZR
Telephone: Chandler's Ford 2956 (STD 04125)

\\

DORAM KITS CONTAIN
EVERYTHING DOWN TO
THE LAST NUT!

NOW AVAILABLE IN MADE-UP FORM

PRICE £29.95 + S VAT (Built, Tested &

Guaranteed - order code 997-162)

| Allow 28 days delivery. U
o )

 tv

Crosshatch &\
Pattern

|,L Generator

Y ®

Completely self-contained unit requiring only connection
to mains and TV UHF aerial socket. Incorporates its own
pulse generator giving fully interlaced scan and has
unique frequency adjustment control, calibrated using
visual display on TV screen to ensure correct field
frequency.

Subject to availability Choice of outputs: blank raster dots,crosshatch and
greyscale plus-set f positi Facilitates sattin

order code: 997-033 of static and dynamic convergence, purity, black Iml,g
linearity, focus

. office hours)
or write for detalls, send 84p stamp

Box 5., Partridge House, Prospect Road, Broadstairs,
CTI10-ILD. (Callers by appointment).

O'seas orders—add 15% for P+P, All items offered for sale subject
to the Terms of Business set out in Doram Edition 3 catalogue. price
60p. The Doram Kit brochure is also available, price 25p. Combined
price only 70p which also entitles you to 2x25p vouchers, each one
usable on any order placed to the value of £5.00 or more {ex. VAT)
DORAM ELECTRONICS LTD
P.O. BOX TR8, WELLINGTON RD.IND. EST.. LEEDS LS12 2UF

An Elactrocomponents Group Company

986
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(1) TWIN T/TABLE CONSOLE
with PRE-AMP, and
POWER QUTPUT STAGES

(2) & (3) PAIR 100 WATT L’ SPEAKERS : L
including 12" UNITS

UD 150 Cardioid

£9.95 extra

with system only

% DISCOMAJOR

Cartridges with diamond afyli.

TWIN full size GARRARD turntables s.pmdg Vol: controls for o‘t’ch
with cuelng device. turntsble. Also MONITORING

% CARTRIDGES with Diamond Styli FACILITIES, plus Treble and
Bass Controls, Separate input

% 3 SEPARATE VOLUME CONTROLS lor ‘mlko’ with  vol. control
for each turntable aud Mie. Vynide coversd - °

Jeposit 240-00 and
monnuy payments £15-60 (Tot.al
2827-20) Carr. £7-50.

Also available:
100 WATT SYSTEM witk MIC

TDI DISCO CONSOLE

Incorporating twin BSR type

POWER DISCO CONSOLE
turntables and Bonotone or Acos

with integral Power Amplifier.

FULL HEADPHONE
MORITORING FACILITIES

£199-95

Onbinn with Ud,
Or DEP. 818 49 and
18 fortnightly pymts.

£109°35

£8-11 (Totai £128-47) Carr. 4150
TD1S STEREO VERSION
£125-00

Carr. £2-00

OF ABOVE
Terms DEPOSIT £20
and 18 fortolghtly
payments 88-89

£169-95
(Total 8144-02)

WRITE OR
PHONE
for Free catalogue

40 WATT SYSTEM £99-95. 200 WATT SYSTEM £209.9
OTHERS UP TO 300 WATTS AT UNBEATABLE PRICES

TITAN 100W BASS BINS £99-95

High quality 15° high flux Basa Unlt and J104 Horn
Tweeter in folded horn type enclosure to provide amazing

DISCA]OR TWIN TURNTABLE POWER CONSOLE - £129-95

Twin Full size BSR turntables. Sonotone or Acos Carr. £2-50

Cartridges with Diamond 8tylil. Facllities as TD1 Conscle but with
bullt-in 100 watt Power Amplifier complete with lid. Terms:
Deposit £19-95 and 18 fortnightly pymnta. £7-08 (Total £148-48)

STEREO VERSION £179-95 carr 23

or Deposit 826 96 and 18 fortnightly pymnts
£0-79 (Total £8201-5%)

RSC PHANTOM 50 COMBO AMP. £69-95

Rating 50 watta. 3 inputs, 2 vol. controla—Bass, Treble Presence. Carr. £1-50
Suitable for Lead or Rhythm Guitar, mic., Radio, Tape etc. Inc. High ¥Flux 12~
80w Speaker. Dep. £10-95 & 8 monthly pnymenh £8-71 (Total £80-83),

100W POWER (SLAVE)

AM P Suitable for use with DISCO-
Consoles. Also for increasing output of Jower-

powered Amp. Dep. £9-00 and 8 mthly ‘49 95

pyts of £6-05 (Total £57-40)

100 + 100W MODEL £69-95 Carr. <150

level of sound output. List price £144 Terms Dep. £14-95
and 18 fortnightly payments 25 58 (Total £115-39) Carr. £3

FANE HIGH POWER SPEAKERS
Power ratin s R M.S. Cont. 2 YRS GUARANTEE
*Gauss 1400 p 8-15 ohms. CARR FREE.
POP 33T II” JJW £13-95 Dual cone. Full range
*POP 50/2 12” 50w £15-99 Dep for Pair £€8-00 and
8 monthly pymts £3-54 (Total £36-32

*POP 60 15” 60w £25-95 Dep £7-00 & 8 monthly
pymts £2-87 (Total £29-96

*POP 100 18” 100w £44-95 Dep £10-00 & 8
monthly pymts £€5-17 (Total £51-36)

TITAN GROUP/DISCO SPEAKERS . =0.=s
GUARANTEED 5 YEARS

Imp 8-15 ohms

TITAN TA/SOA 50W AMP. soudetare,

3 sep. controlled Inputs plus Master control. Bass,
Treble & Presence Controls. Vynide covered cab.
with corper protectives, List ‘%rl&e £60. Terms:
Dep. #9 & 8 mmonthly pymts

(Total £57-40), Carr. £1. ‘49 95
Matching Cabinet Spkrs, 1 x 127 £89-95 2 x 12" 24998

TITAN TA/100A 100W AMP
TWIN CRARNEL—4 INPUTS
{NORMAL OR BRIGHT)

A De-luae prufessional unit with many facllities.

R.M.8. Rating.
£69.95

Matching 2 x 12” 120w Cabinet speaker
Carr £1-80

) List RBC Price
T12/35 12” 45w £15.80 21198
Btocklate of 1 719/60A 127 60w  £21-00 £18-D
Lighting by | T12/100 12" 100w £36:00 £24-9|
PULSAR T15/60 153” 60w  £26-00 £18-99 Y, \
Group Equipmeut | T15/70 15” 70w £28-00 21996
by CARLSBORO | T18/100 15 100w  £41-00 22996 "
Full range of T18/100 18” 100w £47-00 -9
speakers by
FANE CABINETS FOR ABOVE SPKRS geavy duty.

finished in black Vynide with Vynair fronts
nned protective corner pleces. Vurlous sizes and cut-outs.
TE11l x 127 810-86. TE2 2 x 12” £18-95.

Low Depoelt Terms on orders over £20

TITAN TA/100C

A combo version of TAf100 100
watt R.M.8. Amp. incorporating s
tabulous Fane Crescendo 12” 100
watt spkr for really superlative
fesults Wit carr. 25£119-95
If Or Dep 217-95 & 18 f'tntiy pyta

2662 (Total £136-31)

SOW H.F.

HORNS

Imp 8 {2 Range 3-15|

kHz. Very Sensitive.

Complete with 2mtd|
lect it

£248-98 with above only. Carr. £1.50
on Credit Purchases

INTEREST REFUNDED 27.i::%in s "monthe
RSC TRANSFORMERS, L.F. CHOKES "Ti% SUARAYTERD, [myres

and Interleaved where neces:
MIDGET CLAMPED TYFE 200-260' 50 Hx

Imp. 8

Carr free ‘.7'95 Pair for serles wiring
plus singte 'X-over’
unit £t17-98

FANE J104 50-70w
. 8-15 KHz. Bupe!
sensitive 107 x

HI-POWER TWEETER

Response 3K Hz-20KHz with 2
mid. Non elect. filter avallable §5p.
Ratiug 50 Watt 6.95

TITAN

g

4" approx

AUTO (STEP UP/STEP DOWN)
260v. (Or 2560-0-250v) 60mA 6:3v. 2
8TD. UPR!

a. 1
TRARSFORMERS 0-110/120v 200-
IGHT MOUNTING OR DBOP-THRO 230-250v. B0w. £2-90; 150w, 85-20;

200w £6-37; 500w £9-84.

OUTPUT TRANSFORMERS
Pentode 5000 or 7000 to 32 £1.18;
Push Pull 8w EL84 to 3 or 1602
£1-88; 12w 6V6 to 3 or 15 (2 22-61;
12w 6V6 to 8, 8 or 1502 £3-72;
EL84 to 3 or 1602 12w £2-61; Ultra
Linear for Mullard 510 etc. 24-35;
18w. sect. wound 6L6, KT66 etc.
to 3 to 16Q £371; 20w. sect.
wound EL34, 6L8, KT66 etc. to 3
or 15 {2 £8-37.

L.P. CHOKES 1060mA, 7-10H,
2500 £1-28; 100mA, 10H, 20002
£1-10: 60mA. 10H, 400 Q2 41p.

350-0-250v. 100mA 6-:3v. 4a. 0-5-6-3v. 3a.
300-0-300v. 130mA 6:3v. 4a. C.T. 6-3v.

la. for Mujiard 510 Amplifer 4580
860-0-350v. 100mA 6-3v. da. 0-6-6.3v. 3a. #4-35
850-0-350v. 150mA 8-3v. 4a. 0-5-8-3v. 3a. 2530
435-0-4235v. 200mA 6-3v. 4a. C.T. 5v. 3a. 2985

& 200mA 6:3v. 4a. 6-3v. 4a. Ov. 3a, 21000
460-0-460v. 250mA 8-3v. 4a. C.T. 5v. 3a. $10-45
250-0-250v. 70mA 6-3v. 2a. 0-5-6-3v. 2a. 4260
250-0-250v. 100mA 6:3v. 3-5a. 42-90
250-0-350v. 100mA 6-3v. 2a. 6:3v. la. 48-280
850-0-350v. BomA 6-3v. 2a. 0-5-6-3v. 2a. £8-%0
300-0-300v. 100mA 8-3v. 4a. 0-5-8-3v. 3a. 84

FILAMENT on TRANSISTOR POWER PACK
l?v la. 81-10, 6-3v. 1-6a 81-08, 6-3v.2s. £1-10.

6-3v. 32 81-70, 6-3v. 6a.82:60,12v. 3a.0r 24v. 1-ba.
42:60 0-9-18v. 1}a. 23-26, 0-12-25-42v. 2a. 43-19
CHARGER TRANS 0-9-15v, 1}a. £2-03; 2}a. £82:26 ;
3a. £82-38; Oa. £2-84. 6a. £3-19: 8a. £3-48.

Complete with 2 m.f.d
Non Elect Capacitor. Uze
with twln 127 15 {2 or single

H.F. UNIT

A super

£15-50

18”7 or 18" 81 speakers. sensitive 8 {2 unn. 10w Rating. 4-15 ‘27 '95
kHz. Use with pair 15 {212” or single
TITAN H.F. UNITS 8Q 15” Drive unit. Carr 76p

FAL SOUND-TO-LITE UNIT ¢€21.60
COMPLETE SYSTEM  £58.9

locl. 3 8potbanks and bulbs
JINGLE MACHINES from £37:95
ECHO CHAMBERS from £49-95
COLUMN SPEAKERS from £29:95
£6:95 & 8 monthly payments £312. | GROUP/DISCO SPKRS
(Total £31-41). £27-95 | in CABINETS from £11-95

of Highly Sensitive Horns.

e 3-15 KHz. Rating 70/100 watts.
Use with 2 x 12”7 B{l speakers in
serles, or single 15”7 or 18” i5{). Dep.

Carr. 75p.

New Branches at HANLEY
WOLVERHAMPTON,
YORK, LIVERPOOL

=B

All items subject to availability.

Prices correct at 25.1.77

Barclaycard & Access
PHONE ORDERS quoting
CARD NO. accepted

MAIL ORDERS & EXPORT ENQUIRIES TO:—
Al!lbloosgol"l JlllENOONNER LANE, LERDS, 13,
Te
MAIL ORDERS MUST NOT BE SENT TO SHOPS
TERMS 0.W.0, or 0.0.D. No 0.0.D. under fl.
POSTAGE 40p PER OBDER OR A8 QUOTED.
ONE OR WRITE FOR FREE CATALOGUE.

B. & O.E.

OPEN ALL DAY SATURDAYS (3 Day Waeek)
BRADFORD 10 North Parade (Closed Wed.). Tel, 25349
BOLTON 23 Deansgate. (Closed Wed.). Tel. 33512
BIRMINGHAM 30/31 Great Western Arcade.

Tel. 021-2368 1279 (Closed Wed.).
CARLISLE 8 English Street, (Closed Thurs.). Tel, 38744
COVENTRY 17 Shelton 8q., The Precinct Tel. 25983

OLASGOW 326 Argyle St. (Cl'd Tues.). Tel. 248 4158
HANLEY, Stoke-on-Trent, 44 Piccadilly

HULL 7 Whitefriargate (Closed Thurs.). Tel. 20505
LEICESTER 32 High Strest (Cloaed Thure.).Tel. 56420

LEEDS 5-7 County (Mecca) Arcade, Brigpate
{Closed Wed.). Tel. 458252

PH
MIDI‘LESBROUGH 103 Llnthorpe Rd. Tel. 210585
(Closed Wed.)
NEWCASTLE UPON TYNE 59 Gralnger St.
{Closed Wed.). Tel.
NOTTINGHAM 19/19A Market Street
PRESTON {Cloaed Thurse.). Tel. 48088
41 Friargate Walk. St. Georges Shoppg Prec. Tel. 518

21469

DERBY 97 St. Peter's Street. (Cloud Wed.). Tel. 41381 LIVERPOOL 35 Dawson's Way, St. John’s Shop- SHEFFIELD 13 Exchange Street (Caelle Mkt. Blde.)
DARLINGTON 19 Northgate (Cl. Wed Teol. ping Centre Tel; 708 9380 (Cl. Wed.). STOCKPORT {Closed Thurs.), Tel. 20718
DEWSBURY 9/11 Kingsway (Closed T LONDON 238 Edgware Road, W.2. {(Closed Thura.). 8 Little Underbank (Closed Thurs.). Tel, 480-0777
DONCASTER 3 Queensgate, Waterdal Tel. 723 1620 SUNDERLAND 5 Market Sq. /Closed Wed.). Tel. 70873
{Closed Thure). Tol '6306¢ MANCHESTER 50A Oldham Street (Clnnd Wed.), WOLVERHAMPTON 6, Wolfrun Way
EDINBURGH 101 Lothlan Rd. (CI. Wed.). Tel.220 0501 Tel. 236 2778 YORK 5 Church St. {Closed Wed.) Tel. 34355
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SAVBIT

handy solder
dispenser

Contains 2.3 metres
approx. of 1.22 mm
Ersin Multicore
Savbit Solder.
Savbitincreases
life of copper bits

Handy size Reels & Dispensers

OF THE WORLD’S FINEST CORED SOLDER TO DO
A PROFESSIONAL JOB AT HOME

Ersin Multicore Solder contains 5 cores of non-corrosive flux that instantly cleans heavily
oxidised surfaces and makes fast, reliable soldering easy. No extra flux is required.

™ 40/60, 60/40 &
.@, ALU-SOL 3515

alloys

These latest Multicore solder reels are
ideal for the toolbox. Popular specifications

handy size reels of SAVBI T,

by 10times. cover all general and electrical applications, plus amajor advance
Size 5 49p in soldering aluminium. Ask for a free copy of ‘Hints on Soldering’
:“ . containing clear instructions to make every job easy.
(- 19 For soldering PRef.j Alloy | Diam. Ler;gth [ Use Price \
e ini metres
flvnejomts | mm | approx I
T aemamalorjobs. | | Size | 40160 1.6 | 100 | For economical general £1.79]
PC 115 provides 6.4 metres 3 Tin/Lead purpose repairs and
approx.of 0.7 mmsolderfor | | <o | A usoL| 1.6 oS glectlnca_ljplnts. : £2.42
fine wires, small components \ze . . or ajurminium repairs. . |
d printed circuits 4 | Also solders aluminium
g’(‘: 19'”“ egicicu S to copper, brass etc.
g 5 57p . Size l 60/40 0.7 39.6 For fine wires, small £1.79
Or size 19A for kit wiring or 10 | Tin/Lead ‘ components and printed
radio and TV repairs. | circuits.
2.1 metres approx. of Size | SAVBIT 1.2 137 For radio, TVand [ £1.79
1.22 mm solder. | similar work. Increases
Size 19A 53p | copper-bitlife tenfold.
L /L

BIB WIRE |
STRIPPER
& CUTTER

Fitted with unique
8-gauge selector and
handle locking device.
Sprung for automatic
opening. Strips flex
andcablein seconds.

Model 88 86p
-/

/|

Pat. No.
L1 443913

SOLDER-
WICK &

Absorbs solder
instantly from
tags, printed
circuits etc. Only needs
40-50Wattsolderingiron. Quick
andeasytouse.Non-corrosive.

Size 18 97p

Sole U.K Salés Concessionaires:

Bib Hi-Fi Accessories Limited,
Kelsey House, Wood Lane End, Hemel Hempstead, Herts. HP2 4RQ.

Prices shown are recommended etail,inc. VAT, From Electrical
and Hardware Shops. In difficulty send direct, plus 20p P&P.

Prices and specifications subject:to change without notice.

TECHNICAL TRAINING IN
ELECTRONICS TELEVISION
AND RADIO SERVICING

ICS can provide the technical knowledge that is so essential
to your success, knowledge that will enable you to take advant-
age of the many opportunities open to the trained person. You
study in your own home, in your own time and at your own
pace and if you are studying for an examination ICS guarantee
coaching until vou are successful.

City & Guilds Certificates:
Telecemmunications Technicians
Radio, TV, Electronics Technicians
Technical Communications

Radio Servicing Theory

Radio Amateurs

Electrical Installation Work

MPT Radio Communications Certificate

Diploma Courses:
Colour TV Servicing

Electronic Engineering and Maintenance
Computer Engineering and Programming
Radio, TV, Audio Engineering and Servicing
Electrical Engineering, Installation
and Contracting

POST OR PHONE TODAY FOR FREE BOOKLET.

To: International Correspondence
Schools
am Dept. No. 777D, Intertext House, LONDON
SW8 4U) or telephone 622 9911
Subject of Interest

Name

Address

[ ]
[}
-
-
[}
-
[}

Tel: ) = =
NEENENEREEEGENNASANNRENRRRNARGGEEPEARNEREEEEEED
8

O
[

DORAM KITS CONTAIN
EVERYTHING DOWN TO
THE LAST NUT!

£29.95+ H VA
{Order code 997-011)

Subject to availability

output and 52dB sig. to noise ratio.

Especially designed for general purpose
use with guitars, PA systems etc. This
amp will provide 50 Watts RMS into
8 ohms with harmonic distortion
level as low as 0.15%. Robust case
and load fault protection contribute
to the rugged design, which
incorporates an IC mixer/pre-amp
(giving 2 separate inputs) and a
thermally compensated power amplifier
Overall freq. response (— 3dB) is i5Hz to
100K Hz with sensitivity 30mV for full

O'seas orders—add 15% for P+P. All items offered for sale subject
to the Terms of Business set out in Doram Edition 3 catalogue. price
60p. The Doram Kit brochure is also available, price 25p. Combined
price only 70p which also entities you to 2x25p vouchers, each one
usable on any order placed to the value of £5.00 or more (ex. VAT}.
DORAM ELECTRONICS LTD.
P.0. BOX TRB. WELLINGTON RD.IND. EST. LEEDS L512 2UF.

An Electrocomponents Group Company
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15—241

The HYS Is a mono hybrid amplifier ideally suited for all applications. All common input

functlons (mag Cartridge, tuner, etc) are catered for Internally. Thedesired function is achieved

either by a multl-way switch or direct connection to the appropriate pins. The internal volume

and tone clrcuits merely require connecting to_external potentiometers (not Included). The
. HYS is compatible with all I.L.P. power amplifiers and power supplies. To ease construc-

Preamp'lﬁer tion and mounting a P.C. connector Is supplied with each pre-amplifier.

FEATURES : Complete pre-amplifier in single pack—Multi-function equalization—Low nolse—

Low distortion—HIgh overload—Two simply combined for stereo.

APPLICATIONS : Hi-FI—Mixers—Disco—Gultar and Organ—Public address

SPECIFICATIONS:

INPUTS. Magnetic Plck-up 3mV; Ceramic Plck -up 30mV; Tuner 100mV; Microphone 10mV;

Auxlliary 3-100mV; tnput impedance 4-7kQ at 1kHz.

OUTPUTS. Tape 100mV: Maln output 500mV R M.S.

ACTIVE TONE CONTROLS Treble 4 12dB at 10kHz; Bass + at 100Hz. %\‘. A4 oy
DISTORTION. 0-1% at 1kHz. Signal/Nolse Ratlo 68dB. Pyt I X TtaaXr,
OVERLOAD. 38dB on Magnetic Pick-up. SUPPLY VOLTAGE £ 16-50V. el W
Price £5:22 + 65p VAT P&P free. =
The HY30 Is an exclting New kit from LL.P. It featuvas a virtuelly Indestructible I.C. with short
clrcult and thermal pr The kit of I.C., heatsink, P.C. board. 4 resistors, 6
capacitors, mounting kit, together with easy to follow construcﬂon and operating Instructlons.
This amplifier is ideally sulted to the keginner in audlo who wishes to use the most up-to-date &
technology available. val a Ie
15 Watts EEATURES: Complete Kit—Low Distortlon—Short, Open and Thermal Protection—Easy 1o
. ulld.
into 8Q APPLICATIONS: Updating audio 2quipment—Gultar practice ampllifier—Test amplifier— June '76
audio osclllator.
SPECIFICATIONS:

OUTPUT POWER 15W R.M.S. into 80 ; DISTORTION 0-1% at 1-5W.
INPUT SENSITIVITY 500mV. FREQUENCV RESPONSE 10Hz-16kHz—3dB.
SUPPLY VOLTAGE + 1aVv.

Price £5-22 + 65p VAT P&P free.

The HY50 leads I.L.P.'s total integration approach to power amplifier deslgn. The amplifier
H Yso features an integral heatsink together with the simpliclty of no external components. Durlng the

past three years the amplifier has been refined to the extent that it must be one of the mest
reliable and robust High Fidellty modules In the World.
FEATURES: Low Dlistortion—Integral Heatsink—Only flve connections—7 amp output tran-

25 watts sistors—No external components
. t 8Q APPLICATIONS : Medium Power HI-FI systems—Low power dlsco—Guitar amplifier
into SPECIFICATIONS: INPUT SENSITIVITY 500m

OUI:UT POWER 25W RMS Into 82 LOAD IMPEDANCE 4-16Q DISTORTION 0-04% at 25W
at1

SIGNAL/NOISE RATIO 75dB FREQUENCY RESPONSE 10Hz-45kHz—3dB.

SUPPLY VOLTAGE 425V SIZE 105 50 25mm

Price £6-82 + 85p VAT P&P free.

The HY120 is the baby of I.L.P.'s new high power range. Deslgned to meet the most exacting
requirements including load line and thermal protection this amplifier sets a new standard In
modular design.

FEATURES: Very low distorti Integral heatsink—Load line protection—Thermal protection
—Five No external t:
60 W atts APPLICATIONS : HI-Fi—High guallly disco—Public address—Monltor amplifier—Gultar and
. organ
into 8Q SPECIFICATIONS

INPUT SENSITIVITY 500m
OUTPUT POWER 60W RMS into 80 LOAD IMPEDANCE 4-160 DISTORTION 0-04% at 60W

at ki
S|§5§4’ALINOISE RATIO 80dB FREQUENCY RESPONSE 10Hz-45kHz —~3dB SUPPLY VOLTAGE

SIZE 114 50 85mm
Price £15-84 + £1-27 VAT P&P fres.

The HY200 now improved to give an output of 120 Watts has been designed to stand the most

rugged conditlons such as disco or gioup while still retalning true Hi-Fl performance.

H I 200 FEATURES : Thermal shutdown—Very low distortion—Load line protection—Integral heatsink
—No external components
APPLICATIONS : HI-Fi—Disco—Monltor—Power slave—Industrial—Public Address

i 120 Watts SPECIFICATIONS

. INPUT SENSITIVITY 500mV

into 8Q ?#JVPUT POWER 120W RMS Into 80 LOAD IMPEDANCE 4-160 DISTORTION 0-05% at
SIGNALINOISE RATIO 96 dB FREQUENCY RESPONSE 10Hz-45kHz—3dB SUPPLY VOLTAGE

SIZE 114 100 85mm
Price £23:32 + £1 3T VAT P&P frea.

The HY400 is I.L.P.'s *'Big Daddy'' of the range producing 240W Into 4Q! It has been designed
for high power disco address appllcallons If the amplifier I1s to be used at continuous high
power levels a ling fan Is The amplifier includes ali the qualitles of the rest
of the famlly to lead the market as a true hlgh power hl-fidelity power module.
FEATURES: Thermal shutdown—Very low distortion—Load line protection—No external
240 watts components.
s APPLICATIONS: Public address—Disco—Power stave—Induystrial
into 4Q SPECIFICATIONS
OUTWPUT POWER 240W RMS Into 40 LOAD IMPEDANCE 4-16Q DISTORTION 0:1% at
240W at ki
SIGNAL NOISE RATIO 94dB FREQUENCY RESPONSE 10Hz-45kHz —3dB SUPPLY VOLTAGE

145V,
INPUT SENSITIVITY 500mV SIZE 114 x 100 x 85mm
Price £32-17 + £2:57 VAT P&P tree.

POWER PSU36 sultable for two HY30's £5-22 plus 65p VAT, P/P free.
PSUSO suitable for two HY50's £6-82 plus 85p VAT. P/P free.
s U PPLI Es PSUT0 sultable for two HY120's £13-75 plus £1-10 VAT. P/P free.
;Sﬂ?gosultatile !orti;n!esva2q_0 £12-65 plus £1:01 VAT. P/P free.
S £23-10 + £1-
B1 £0-48 + £0-06 VAT. “)‘WO YEARS' GUARANTEE ON ALL OF OUR PRODUCTS

I.L.P. Electronics Ltd. Please Supply

Total Purchase Price
erssland House | Enclose Cheque [J Postal Orders [J Money Order [J

Nackington, Canterbury Please debit my Access account [] Barclaycard account [J
Kent CT4 7AD Account number

Name and Address
Tel. (0227) 63218 Signature
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AMDIit INTERNATIONAL 1 .

The Wireless Specialists for components & modules.

EF5800, 7030 & 91196 - .9uV/30dB S/N., 0.2% THD
Our top three FM tunermodules. (EF5800 shown with can off).

¥

From left-to right, the EF5800 6 circuit varicap FM tunerhead
with the 7030 linear phase |F and the 91196 PLL stereo decod-
er with integral 55kHz ‘birdy’ filter. The system provides afc
muting, meter drives, agc, auto stereo switch, & a specification
that exceeds broadcast requirements. Now available witha new
EF5801 tunerhead, with FET buffered oscillator output for
synthesiser/frequency readout facilities.

EF5801..£17.45; EF5800..£14.00,; 7030..£10.95,; 91196,.£12.99

Compléte FM tuner kits/systems (Carriage £3 extra.)

The Mark 8 Signalmaster - by Larsholt Electronics

This tuner is based on the popular 7252 tunerset, and provides
an incomparable combination of style and performance that
can be built by even the relatively inexperienced constructor.
Complete kit....£85.00;, matching 25+25W amplifier...£79.00 .

International Mark 2 Tuner kits:

Complete tuner kit, based around the 7253 tunerset, £65.00 .
Or just the chassis, cabinet, heavey aluminium front panel —
for your own choice of modules- see our new info. leaflet on
the International Tuner. (SAE please)

NEW NEW NEW NEW NEW NEW NEW NEW
BIONIC FERRET METAL LOCATOR

Ambit has designed a new approach to cost effective sensitive
metal locators, and now we proudly present the first of the
family of ‘Bionic Ferrets’. Details OA, but we can say it will
detect a 10p piece at 8-10 inches. Coupled with fow power
consumption and many innovations, this is the first radically
advanced detector that can be made from a kit. £37.99

Radio module selection: (Prices for kits in our catalogue & PL)
EF5800 Ambit6stage varicap 88-108MHz tunerhead  £14.00

EF5600 TOKO 5 stage varicap - £12.95
EC3302 TOKO 3 stage varicap £7.50
7020 Dual ceramic filter FM {F system module £6.95

92310 MPX decoder, with stereo filter and preamp £6.95
93090 MPX decoder with CA3090AQ + filter stage £7.35

91197 MW/LW varicap AM tuner module £11.35
mm New ‘Off-Air’ UHF varicap TV sound tunermodule
with mute, AFC, dual conversnon PSU £27.00

014 MW/LW EM
Components: ICs, coils, filters, trimmers. diode law pots etc.
HA1137wW/3089E FM IF 1.94 TOKO AM'IFTs:
TBA120 FM |F and demod0.75 455/470kHz types 0.30
MC1350 FM |F preamp 0.97 10.7MHz types 0.33
SN76660N FM IF and det.0.75 (10mm square, with int, cap.)
MC1310/4400 PLL MPX 2.20 455kHz Mechanical filters
CA3090AQ PLL MPX 3.75 4 or 7 kHz bandwidths 1.95
HA1196 PLL MPX 4.20 455kHz ceramic IF filters
uA720 AM radlo system 1.40 6 or 8 kHz bandwidth CFT0.55
TBA651 AM radio system 1.8]1 SFD455 (Murata) 5
E'\A’digg l/;’u\lﬂ rad:jo S){stem i gg 455kHz dual ceramic CFX 1.80

alanced mixer X §

11C90 600MHsz decade ctr 14,00 L

LM380N 2 W A i

LM38IN audlo preamp st. 181 &HS coramic tilters - 0.20

TDA2020 20W audio amp 2.99  pijjot tone (MPX) filters:

TCA940 10W audio amp 1.80 B R3107N  stereo 1.90

NERL I ICT gt0: Biatebn T b3S
v mA reg

78120 50y 360m i BLR3152/mono 0.97

h
AA550B varicap Ir(e:gu»atovg gg' R e D Do pell

NESGO 1/2B PL
ICLBO3BCC 'unctlon gen 4.50% various chokes etc. see price list

22turn 100k diode law trimpots, with Integra! knob 40p
2709 rotary 100k diode law tunlng 2p
Also....meters for tuners,AM tuning varlcaps MOSFETS etc..

—-post/packmg 22p per order - except where mdlcated—
General: All prices shown here exclude VAT, which is
generally 12%%. (Except where marked*). The latest
price leaflet is available FOC with an SAE. Please send
a (large) SAE with any enquiries. Full catalogue still 40p.

INTRODUCING

FROM

A New Miniature
Soldering Iron

220 - 240 Volts with

16 - 18 Watts ; 7 *
Insulation tested at 1500 Vac AZAUT2

%* Lightweight
BITTYPE * Slim easy tohold
19 1-5mm % Four tip sizes
20 30mm * Complies with
21 4-5mm Consumer Protection
22 6:0mm Regulations BS. N2 3456 2/14
‘ * All parts easily replaced
* New bit securing method

% Built in suspension hook

Adeised ) PRICES: IRONS £3-70 each

on TV BITS 41p each
Trade enquiries welcome. (Inc.VATand P& P)
Cheques & Postal Orders to Manufacturers & Distributors
S. & R. BREWSTER LIMITED

86-88 UNION STREET, PLYMOUTH, PL1 3HG
Telephone: O752- 65011

37 High Street, Brentwood, Essex. CM14 4RH.

TELEPHONE (0277) 216029 - after 3pm |f possible please.

990

DORAM KITS CONTAIN
EVERYTHING DOWN TO
THE LAST NUT!

GUT-OUT THE
GUESSWORK

The Doram Transistor Tester
measures hFE and leakage for PNP

or NPN transistors; Silicon or
Germanium. TO5 socket, TO18 socket,
flying leads and battery check facility. inc

COMPLETE WITH CASE AND BATTERY
(Order code 991-990)

Subject to availahility

O’seas orders—add 15% for P+P. All items offered for sale subject

to the Terms of Business set out in Doram Edition 3 catalogue. price

60p. The Doram Kit brochure is also available, price 25p. Combined

price only 70p which also entitles you to 2x25p vouchers, each one

usable on any order placed to the value of £5.00 or more (ex. VAT).
DORAM ELECTRONICS LTD.

P.O. BOX TR8, WELLINGTON RD.IND. EST.. LEEDS LS12 2UF.
\ An Electrocomponents Group Company
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RETURN OF POST MAIL-ORDER SERVICE

R.C.S. 100 watt MIXER/AMPLIFIER
ALL VALVE CHASSIS

(RCS_100)

Your inputs. Four way mixing, master volume, treble and
bass controls, Buits All speskers, This professional quality
amplifier chassis is suitable for sll groups, disco, P.A., where
high quality power is requnired. 5 speaker ontpnu A/c mains
operated. Slave output. Produced by demand for a guality
valve amplifier. Send for details

Sultable carrying oabinet #14.  Price £85 carr. 2250

BAKER MAJOR 12" £14.95

Post £1
30-14,500 o/s, 1%2in. donble
cone, wooler and tweeter cone
with a

baving a flux densi
14,000 gauss and s total flux
of 145,000 Maxwells. Bass
resonance 40 c/s rated 25
watts. NOTE: or! or
15 ohms must be stated.

Module kit, 80-17,000 c/s
with tweeter, crossoverz, bafile
snd instructions. £ I 8 » 95

"~ Please state 4 or 8 or 16 ohms. Post £1-60

ANOTHER R.C.S. BARGAIN !

ELAC 9 + Sin. HI-FI SPEAKER TYPE 59RM
This famous unit now availabls, 10 watts, 8 obm,

Price £3°25 post 40p

10" ELAC
HI-FI SPEAKER

Large ceramic magnet.
50-16,000 cps. Bass resomance

55 cps. 18 ohm impedsnce.
10 watts
Post40p £4-45

TEAK VENEER HI-FI SPEAKER CABINETS

’IOIEI; “a’" 20 x 18 x llfin.
'or 12 in. or ost
H A, £13-50%0
mumml
Forls x sin: Port
'or 13 x 8in. or . 03
8 in. speaker £7 50 75p
R.C.8. ROSEW0OOD
SPEAK
8ize 12jin, x slin. x §iin.
Responss 50 to 14,000 cps
8 watts rms 4 or 8 or 18 oh;u‘
o8
£12 pair 33
LOUDSPEAEER CABINET
WADDING 18in. wide, 20p ft.

GOODMANS CONE TWEETER

34in. diam. 18,000 C.P.8. 25 WATTS 8Q
8 l:oh wooler 15 watts £67 £3:25

BARGAIN 4 CHANNEL TRAN-
SISTOR MORO MIXER. Add -
musical highlights and sound
offects to recordings. Will mix S N
Microphons, records, tape and l. _.1

:?:;lr wm':, n‘uglu lt‘:ontroll into
e output. § vo .
battery ou:nod. £5 75

STEREO VERSION OF ABOVE £7-50.

BARGAIN 3 WATT AMPLIFIER. 4 Transistor £3 95
Push-Pull Ready built with volume, treble and
bass controls. 18 volt battery operated. Mains Supply £2-85.

THE “INSTANT” BULK TAPE
ERASER & HEAD DEMAGNETISER.
suitable for ‘cassettes, and all sizes of
tape reels. A.C. mains 200/240V,

BAKER SPEAKERS
“BIG SOUND”

Robustly constructed io stand up to
long periods of electronic power.
As used by leading groups.

Usetul response 0-18.000
Bass resonance 85 ops.

GROUP “25"

ops.

£ll

‘95 &

12!11 30 watt
, 8 or 18 ohma, ronle
GROUP “35” )
mnmncc £ I 3.95
4.8 or 16 ohms. e

eroup “soyiz  £20°95

12in 60 watt professional U
model, 8 ohms or 16 ohms. Post £1-60
With aluminium presence dome.

GROUP *50/15” £24 95

lbln 78 wnt
8 or 16 o]

BAKER 150 WATT
QUALITY
TRANSISTOR
MIXER/AMPLIFIER

BAKER DISCO SPEAKERS

HIGH QUALITY—BRITISH MADE

2 x 12" CABINETS -

for Disco or PA all fitted with carrying handles and corners.
SAE For leaflet

Black finish. Other cabinets in stock.

WATT
R.M.S.
£50

Carr. 83

70
WATT
R.M.S.

£55

Carr, 23

100
WATT
R.M.S.

£69

Carr. 24

Ix15 +1x12” 100 WATT CABINET
Size 36" x 24" x 15” £75-00. Carr. £5
Ideal for Disco, Ogran or PA work.
High quality. Full range.

““SUPERB HI-FI”
12in 25 watts

A high quality loudspeaker,
{ts remarkable low cone
resonance  ensures  Clear
reproduction of the deepest

Prolessional amplifier using advanced circuit design, ldesl bas0. Fitted with a special
for disco, groups, P.A. or musical instruments. dn Inpn:. copper drive lnduconi:n;rniﬁ
4 way mixing, Master treble, bass and volume controls, 3 tweeter cone “"ﬂﬂ e eith
speaker output sockets to suit various range  reproduction th
speakers, 4to 16 ohm shn output. A/C mains. Guﬂnmd kable o the
Details 8.A.E. 150w SLA ';DWB':I’““' 280ps
Latest 50 watt Model £49 Sae. n‘.:%p..:.‘}?,‘““ 16,600 gaus
seful 17,000cps
100 WATT DISCO AMPLIFIER CHASSIS 8 or 16 ohms models.
MADE BY JENNINGS MUSICAL INSTRUMENTS £52
4 speaker outputs, vol., treble. bass controls e Post
OAN EE USED A8 100WATT SLAVE Carr. 81 SL80
B.S.R. SINGLE PLAYER DECK « ”
3 speed. Plays all sise records, Stereo Cumdgs £|3.50 AU DITORIUM
Cueing. Jdeal Disco Deck 76p 3

QUALITY LOUDSPEAKER >

ENCLOSURE

Teak veneered {in thick wood cabinet.

Size 184in x 18}in x 8{in. Weight

231b, This cabinet features a wide

mesh Silver Grill covering a separate

compartment for mounting Tweeters

or Mid-Range Horn. The fully sealed

bess’ compartment is cnt out for

8lin. Woofer £5-85. Rosewood v-mon £6-95. Carr. £1-60,
Baffle could be cut for larger speaker.

P.W. SOUND TO LIGHT DISPLAY

Leafiet 8.A.E. £4.25 P&;;
wareR HEATING ELEMENTS

OFFERING 1001 USES for every type of heating and
drying apolications in the home, garage, greeuhouse,
factory (available in manufscturing quantities). Approx,
sige 10§ x 8} x &in. Operating voltage 200/250V, a.c.
£50 watts approx, Printed ciroult element enclosed in
asbestos fitted with connecting wires. Completely flexible
providing safe Black heat. British-made for use in photo-
coplers and print drying equipment.
Ideal for home hand and
for Heating Pads, Food Warmers, Convector Heaters, etc.
Must be oclamped between two sheets of meial or asbestos,
ste., to make efficieut clothes dryers, towel rails—idea) for
airing cupbosrds, Ideal for anti-frost device for the garage
—preventing frozen radiators or acting as oil sump heater.
Use in greenhounss for seed raising and plant mhcdon
Invaluable aid for bird houses, inoubators, ete.,

be used in series for lower heat. Or in parallel lor lem
heat applications.

ONLY 40p EACH (FOUR FOR £1-50)
ALL POST PAID—Discounts for quantity.

RADIO COMPONENT SPECIALISTS,.

Minimum post 30p. Componaents Lists 10p.
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kit of paris with R.C.8. printed circuit. Three
channels. 800 to 1,000 wat
price £12-50

Ay featured in Practical Wi.relu:

Cabinet extra £3.

8 inch PHILIPS LOUDSPEAKER
4 obm. 4 watt. ceramic magnet £1.95

12in. 35 watts
A full range reproducer for
high power, Electrle Guitars,
public address, multi-speaker
systems,  electrio  organs.
Ideal for HI-Fi and
Discotheques.

Bass Resonance 3bcps
Wiax Density 15,000 gauss
Usetul respouss 26-10 oouep-
8 or 16 ochms models.

£20-95

“AUDITORlUM”
I5in. 45 watts

A high waitage loudspeaker
of exceptional quality with a

General purpose replacement nnit.
Post

MAINS TRANSFORMER 30

6 VOLT | AMP. 3 AMP.
18 VOLT 800 MA. ﬂ 00 750 MA. £1 80
30 VOLT SAMP, AND 84 VOLT SAMP C.T. £3.45
20 VOLT § AMP. £1-75 IAIPJBOOSAIP”BO
20.0-80 VOLT 1AMP. #2 80 VOLT 1j AMP. £1-76
40 VOLT 8 AMP. £2-05. 0-20-40-60 VOLT 1 AMP. £3-50

E.M.l. TAPE MOTOR

4 pole, 240 v. Bize 3} x len. £2
1200 rpm. 8pindle Ain. dis-

meter. 75v version £1. Post 45p
E.M.). GRA°=1 MOTOR

240V a.c. 2,400 rpm .
Z-polo..sgn 21 x 2in. £I 25
Collaro gram motor 130v. 76p. Post 86p

lovel to sbove
8,000 cps. Idea! for Public
Address, Discotheques, Elec-
tronio instrnments and the
home Hi-Fi. |
Bass Resonance 8bcpa
Flux Density 15,000 gauss
Usetul response 20-14 ,000cps
8 or 16 ohms models.

£24°95 1,

Loudspeaker Cabinet Wadding 18in wide. 20p per ft.

Hi-Fi Enclosure Manual containing plsns, desigus,
crossover dats and cubic {ables, 88p

WHITEHORSE ROAD, CROYDON

96 Wed. 9—1 Sat. 9—5 (Closed for lunch 1.15—2.30)

Cash price includes VAT

Access & Barclay cards welcoma.

Rail Selhurst. Teal. 01-684 1663
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TAM1000 100W 4 OHMS 65V £9-80
TAMS00 50W 4 OHMS 45V £7-50
TAM250 25W 8 OHMS 45V £4-75

POWER SUPPLIES
For 1 or 2 T AM250/500 £7-50
For 1 or 2 TAM1000 £9:80
(Carr. 50p on supplies)

B Suits loads 4-16 ohms M Low distortion (0-1%)

I 20-20,000 hz +1dB B Low profile (1”7 High 34" x 3")
B Silicon circuitry throughout W 75% efficient

M Giass fibre P.C.B. B Accepts most mixer/preamps

B High sensitivity (100mV 10k) B Four simpie connections

High Grade Components used throughout: Texas, Mullard, R.C.A., Plessey, etc.

QUALITY PRODUCTS
TAMBA ELECTRONICS =i
P.A. GROUP AND CLUB USE

AMPLIFIER AND MIXER MODULES 25 WATTS — 100 WATTS RMS

ALL PURPOSE
MIXER/PREAMP

(WITH 60 mm SLIDER VOLUME)

B Anodised & printed facia

W Suitable for multiple input systems
" M High & low impedance inputs

W High sensitivity

M Built in supply smoothing

W 20-20,000 hz +1dB

W 80dB Noise level

W Accepts a wide variety of inputs

l Wide range bass & treble controls
Use up to 10 preamps with 1 power

COMPLETE & TESTED assembly
with Treble & Bass controls plus
slider Volume Control. £6-50

units

You may order as follows: C.W.O. (crossed cheques, P.O.s, M.O.s, etc.) C.0.D. (60p | Hours, 9.30 a.m.-§ p.m.
extra). We accept Access and Barclaycard—send or telephone your number—do not | Monday—Saturday.
send your card. Add VAT at 8% to orders for 50-100W units and at 124% for 25W | Callers welcome.

Tel: (01) 684 0098

TAMBA ELECTRONICS

BENSHAM MANOR ROAD PASSAGE, BENSHAM MANOR ROAD, THORNTON HEATH, SURREY

LEKTROPACKS

17 Turnham Green Terrace, Chiswick, London, W.4. Tel: 01-994 2784
* NEW % FULLY GUARANTEED COMPONENT PACKS * FULL SPEC,
SEMI-CONDUCTORS +« AVAILABLE IN LOW COST PACKS QF TEN
% ALL PRICES INCLUDE VAT AND U.K. POSTAGE & NO HIDDEN EXTRAS
* TEN PACKS LESS 15%.

Price per 10 Price per 10 Price per 10| Price per 10 Price per 10

AC126 £1-50| BD131 £3 00; OA10 £2-00) TIP34B  £14-00! 2N2219 '£2-2¢

AC128 £1-20 |BD132 £3-50 | OA200 £0-80| TIP34C £15-30| 2N2004 £2-00

AC176 £1-20 [BF194 £1-00 | 0A202 £0-80| TIP35A £13-50! 2N2906 £2-50

BC107 £1-00 | BF195 £1-00| OA211 £2-50, TIP3SB  £14-50! 2N2907 £2-00 » A
BC108 £1-00 | BFY50 £2-20: OCT1  £1-00] TIPC35C £15-30 | 2N2926 £1-20

8C114 £1-00 | BFYS52 £2 00 | TIP29A £4-50| TIP36A £30-00| 2N30S3 £2-20 v
B8C126 £1:00 | BFYS0 £10-00 | TIP298 £5-50; TIP36B  £32-00| 2N3054 £4-50 »
B8C147 £1-20 | BFX29 £2-80 | TIP29C £6-90! TIP36C £38-00 | 2N3055 £5 00

BC148 £1-20 84 £3:00 | TIPIDA £5-40| TIP41A  £6-30| 2N3643 £2-60

B8C168 £1-20 | BFX87 £3 00 ( TIP30B £6-90| TIP42A  £8-10| 2N3702 £1-50

B8C182 £1-20 | BFX88 £2-50 | TIP30C £7-80| TXAL2288 3A | 2N3703 £2-48

BC183 £1:20 | BY127 £1-20 | TIP31A £5-50| 400V Triac £9-50| 2N3706 £1-20

BC184 £1-20 | BZY59 £1-00 | TIPJ1B £6:90| 1 -80{ 2N3707 £1 50

8C212 £1-20| C1068 £5-00 | TIP31C £7-00/ 1N4003  £0-60] 2N3810 £2-29

8C213 £1-20 | D30 Diac TIP32A £6-30| 1N4004  £0-70] 2N3820 £2-50

BC214 £1:20 £1-50 | TIP328 £8-50 | 1N4005  £0 75 2N3904 £1-80

8C237 £1:20 | MFC4000 TIP32C £9-00 1N400E  £0-90| 2N3905 £1:-80

B8CY38 £10-00 6-00 | TIP33A £9-00| IN4148  £0 70| 2N3906 £2-00

BCY70 £2:20 | MFP103 £3-00 | TIP338 £11 90 | 2N706 £1 20| 40360  £4-00

B8CY71 £2 00| MPF104 £3-00 | TIP33C £13-00| 2N708 £1-50) 40361  £4:00

8CY72 £2-00 | NKT135 £2-00 | TIP34A £13-50/ 2N930 £2-00 40362 £4:00

SUB-MINIATURE PRESET POTS (horiz. or vert. P.C, Mounting) 10 for 50p.
50, 100, 250, 500, 1K, 2K, 5K, 10K, 25K, 50K, 100K, 250K, 500K, 1M, ohms.
THERMAL GAS SENSOR. Figaro TGS105 £2-25 each. As used in Sept. '76
P.E, Gas/Smoke Detector.

Organ Constructors

5.

(Ll ..-'//'/ —\_

KIZY Iz I"“

DORAM KIiTS CONTAIN
EVERYTHING DOWN TO
THE LAST NUT!

MCIRS

e

o 9 £9.45+ H VAT
(Order code 997-049)

13-NOTE BASS PEDAL BOARD q R AR
Hard wearing plastic covered steel levers. Change-over contacts on eacih note, Fu”Y electronic a"'tomat';: mojse keyer ;lvm; perfe“ly
Slightly shop-solled therefore less than half price £12-50 each spaced dots and dashes of correct duration. Sidetone or
Mi Mains Transformers_ Prl. 240V a.c. Sec. ‘2V‘50"‘A 10tor £5-75. silent operation with variable speed to suit novice or
CELESTION 2in and 3in Tweeters. Suitable for sy 0 20W. expert. Yery low current drain on internal battery. Single
Avallable in 4, 8, 16 ohms. impedance £1-58 each. 2 for £2 ’0 10 for £12-58. i R 2 4
Crossover network suitable for above tweeters £1-50. paddle ?P?fat'ong suitable for most transmitters with a
WIRE ENDED ELECTROLYTICS keying facility. Give your morse that precision quality.
(Mullard, Sprague, etc.) 10 for 60p. LOUDSPEAKERS Subect to availability
mF Volts | mF Volts | mF Volts 5" x 2% 3C Celestion £1-00 each
ol BRIE ol
5 s |2 10 | 64 64 8”x 5” Elac 10W. 8Q £3:50 O'seas orders—add 15% for P+P. All items offered for sale subject
16'8 ‘g Iz 3 | poo, 13 8"”Eé7c Twu‘, c°?;aﬂ 2::: to the Terms of Business set out in Doram Edition 3 catalogue, price
18 ;5 | ﬁ 183 i :% 10 AL G 60p. The Doram Kit brochure is also available, price 25p. Combined
BLANK CASSETTES price only 70p which also entitles you to 2x25p vouchers, each one
H.C.L. " AUDIO MAGNETICS usable on any order placed to the value of £5.00 or more (ex. VAT)
i DORAM ELECTRONICS LTD.
P:ofn‘lior;sl ’ sundud Sulpﬂw 1X-H-E-1 0 P.O. BOX TR8. WELLINGTON RD.IND. EST., LEEDS LS12 2UF
ceo -70 650 ‘ 98 890 1-33 | 11-00
c%0 -98 ‘ 850 . ! 1-33 | 12-20 1-87 | 1550 An Electrocomponents Group Company
Ci120 1-24 1-50 |l 1'.. nn 1-84 | 15-00 2-24 | 18-50
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P.B. ELECTRONICS’ OFFER TO PRACTICAL WIRELESS READERS

BLOB BOARD OFFER

Save over 30% on this new experimenter’s product from P.B. Electronics!

Blob Board is a superb new aid to the
home constructor, it allows proto-
types to be built quickly and accu-
rately, without the need to work out
complex component patterns first.
Normally half the price of pre-
viously competitive boards, they
allow the user to go direct from
circuit diagram to completed board
in a matter of minutes and without
the use of messy chemicals. Com-
ponent layout can be drawn directly
onto the Blob Board, with a felt-tip
eliminating many of the errors which
can occur in transferring from circuit
diagram to ordinary PCBs.
Components can be re-used and

re-soldered making circuit prototype

modifications and amendments both
fast and easy. All Blob Boards are
roller-tinned to facilitate easy and
reliable soldering, and are re-usable.
The boards in this month’s offer have
been chosen to make up two packs—
one for the I.C. experimenter, and
one for discrete users. The savings
are at least 30% on RRP—this on a
price already very low, for such a
useful tool.

—I.C. PACK

Comprises one of each:
ZB11C (for one 16-pin I.C.
pad, total area 4} x 3in.)
ZB2IC (for two 16-pin 1.C.
pads, total area 43 x
3tin.) :
ZB8IC (for eight 16-pin 1.C.
pads, total area 93 x
T4in.)
Regular Price: £2.66

OFFER PRICE £1.79 inc

—DISCRETE PACK—

Comprises one of each:
ZB1V (

ZB5D (total area 3% x

ZB8D (total area 9 x Tiin.)
Regular Price: £2.29

OFFER PRICE £1.64 inc

Practical Wireless, April 1977
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Send to:

BLOB BOARD OFFER

P.B. Electronics (Scotland) Ltd.,
57 High Street,

Saffron Walden,

Essex

CB101AA

|
|
|
|
|
|
Please supply me with . ... 1.C. PACKS (at £1.79 each) and . . ... I
DISCRETE PACKS (at £1.64 each). In addition | enclose 30p postage l
irrespective of the number of packs ordered. | enclose my cheque/P.O. I
for.... I
|
|
I
|
|
|

Please allow 28 days for delivery

o e e e e e e e e e e e

e e e s e e S e e . S e e e S e e e e e e et o e |
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EZ40  0-60 | PCL8O05/ 06- |UBL1 1-00[{Z900T 1-505V4G_ 0-65{6AX5GT . .
Eztr 098 | TS5 %. oo S0 sa-00] UBLz1 0. 75| ras " 0-s6svacT o-aa| X >CT 00 feds VA0 Te oxse_o4| Please add
Ezs0 030 pFL2000-70{ QVOs- Uccsso-solil4  o-3ofsz3 100687 0-75|6JSGT 0-55) 6X5GT 0-55 o
; Fg0 0-80|IRS 055|574 0 706BA6 o0-d0|oss  0-35|ovec o-85| 91219 VAT
SYson 018 pLst 035 5184/ o-8of UcH42 00 iS4 0-40i524GT 0-Ts|eBEO 0dsio7  0-T0|eze 085 2/0
32 065 . : -40{ 6AB7 0-60|6BG6G 1006476 _ 050 6 .
A1065 1-25,ECLBO 0-60/GZ34 0-80 thg g:so S1K 2:50] UCL82 0-45|1T4  0-40]6AC7 0-60/6BJ6 0-75|6K6GT 0-80 7:;)& 2:2 THEG‘I"AA';‘V:NV:;:" A
R BB ﬁ%g;’ :gg PLoo 085 300 4-00|UEsr. 0 1o|oX2. o-s0|6AKS 045|081 33| ekIG_ o.38 g B
‘ATP4 0-50] ECL8s 0.55 -0 | pLgog 0-85)sCl/ UF80 0-40]2D21 0-55{6AK8 0-40]6BWE 1-30|6KSGT 0-55 (35| 30L15 1-00,61468 4-20
Bi2H 3.000EF35  0.75|"TE8 500 |pUsoo 1-35| 600 4-00|UF85 0-50(2K25 9-00|6AL5 0-30|6BW7 1-00|L6LM 1-90 906 0751 30L17 1-006360 180
DAFSG 060 EFI7A 1.50|MH4  1-00 [PLB02 2-00|SP61 0-85|UF89 0-50{3A4 0-60|6AL5W0-85(6C4 0-4016L6GT 0-60 [ 11ES 11°00{ 3012 1-0018020  5-50
DET2213-85l EF3s . 1.09!ML6  1:00 |Pv33 0-50] TT21 650 UL4T 0-75|3E20 5-50)6AMS5 1-606C6  0-55)6L7  0-65[ 1240 60 30PLT 10019001 040
DFoe  '5.60| EF40 07| DA2 0.45 (PYBO 0.60/U25 1-00jULB4 0-50(3D6 0-40]6AME 0-65(6CBs 0-50[6SA7 o 55 124L2 070 30PLIS 1 1019002 0 55
DK96 0-80|EF41 0.75|OB2 0-45 | PY81/ U2 0-85{UY41 0-55/354 0-50| 6ANS 0-85{6CH6 3-00|6SG7 0-50 '45) 30PL14 1-10 19003  @-70
Dle2 0-50|EFs0 035 | paBCEO 800 0-55\U27 1-00lUYss 0.50i3v4 0-35|6AQ5 0-50{6CL6 075|657 0-60| 12AT7 0°45| 35L6GT 0809004  0-40
Duse omferss 130l 7 o (Va2 o MsfUin aTvios _fsBl | JeAdsw 606 B aIESIIOTOR AV o Tol ST R e
i 36 0- : ‘ " 60 ‘
87 0-45|EFS6  0-45 Pgsa 0.22 PYB3  0-50] UABCBO | VR150/ 5B/ 6AS6 0-30|6F7  1-10{6SLIGT 12AX7 0-40| 50C5 0-70|€
DY802 0-45|EF89 0-35|PCo2 0-65 |PY500 1-10 0:50] 30 0-50[255M 5:50|6AT6 0-65|6F8G 0-75 0 55| 12BA6 0- i DGUBES
EBSCC/ EFO1  0-85 | pcono o.60 | Y800 0-60f UAF42 0-75) X61M 1-50 5B/ 6AU6 0-40|6F12 0-65|6SN7GT 12BE6 0- 7-515;00
01 1-30|EF92 075 | Boeas 5. o0 |PY80! 055/ UBCA! 0-60| X66  0-75[258M 550 6AV6 0-50|6F17  1-00 0-55 | 12BHT7 0- 3a
E180CC1-30} EF95  0-45| p&cas o.50 | 99V UBFB0 0-50| 800U 3-00| 5R4GY 1-10{ 6AX4GT ~ [6F33 420|65Q7 o 65]|12C8 0 VT
eiszcC _|EF1as 0 401 pcag 58 10 1-60! UBF89 0-50/ Z801U 3-5015U4G 060, 0-s0l6Hs  045)6veGT 080 | 12E1 42 ¥
ey & 0 12J5G6T0-
EBIOF 6-00| EFB04 2-00 PC<:1890_65 TRANSISTOR Please write or phone for current price of any 12K76T chsooA.M
E:‘A\gocs‘;)-ls Ezlazooogﬂs PCF80 0-40 S AZIZ N of the transistors, diodes shown below. 12K8GT° 6 3BP1 8-00
. 60| LIS 9 . 8 BC172 CRS3/40 0c206 2N4058 5FP7 10-
s e EICS"’ 0-60 ngg4 el BAV10|AF124 BC172A | CRS25/025 |OC35 ZR11 2N4061 o 883 12-:’6
. 34 070 851 act13 AF125 BC212a | GET115 &36 ZR21 2N41T2 12Q76T :
Bo1  0-30|EL35 0-60 | PCFE6 0-65 o P 0
Bot | 9'30[ELSs 080 | pckang AC126 AF126 BEY31 GET116  |OCs2 ZR22 2N5295 TG & CV1526
00 0-90 | AC127 AF127 8CY33 GEX66 0C44 2N456A  |3N126 0 10-
EBCH 0-75[EL41  0-80f o 00 AC128 AF139 BCY72  INKT2z2  [0Cas 2N525 3N128 R A
EBFS0 043} ELs 080 0-90 | ACIT8 AF178 BF115 NKT304 | OCT0 2N696 3N154 s g SPECIAL
e el ) R L B i s S e i
Ecs2 0-40[EL8S 050} 00,95 | ACY19 AFZ12 BF185 0A41 oc8 2N1305 25303 19AQs5 o LT, e
ECCB81 0-48|ELSO 0 50 0-55 | ACY20 ASY26 BFY51 OAT0 0C78D 2N1307 T12082 19G3 10 M503-2342
ECC82 0-40[ELO1 1600 a0 ACY39 ASY27 BFY52 QAT C81 2N1309 40235 1966 & 6500
ECC83 0-40{ ELO5 070 19 CY40 ASY28 BSY27 QAT3 C82 2N2062 40250 19H5 17 K30t 7-00
ECCB4 0-35[ELs0s 0-80f Lo AD149 BC107 SY38 OAT9 0C82DM | 2N2411 40251 20P3 0 KRN2A
ECCBS 0 45| ELs21 300 0-55 | AD16Y BC108 BSY95A  |OA9 Cs3 2N2989 IN23 A 20P4 1 8-
ECC86 125 EM31  0-75 oo AD162 BC109 BY100 0A200 0Cs3B 2N3053 IN25 25L6GT0 0-85|725A 2500
ECCs 0-55 EM80 0-58 1.00 | ADZ11 BC113 BYZi6 0A202 0C139 2N3054 IN38A 30C15 1-00| 6060 085 |2J/52A
99o_u Em} oo:gg PCH200 Agzm BC116 CRS1/20 |OAZ200 |OC140 2N3055 IN43 30C17 110 6064 0-85 15-00
ECF80 0.4 EM87 1.00 o-80 | AF114 8cis CRS1/30  |OC22 0C170 2N3391 INT0 30C18 110 6065  1-20 ) CV2339
PCLS o 00 | AFI1S 8C136 CRs3/10  |0C25 oct72 2N3730 IN6T7 30F5  1.00| 6067 1-00 4500
ECFe 0-4s|El 0.45|TCLY 00| AFtle BC137 CRS3/20 | OC26 0C200 2N3819 IN4148 30FL12 1-20| 6080  3-50 | CV5228
ECFao10 75 E;g;mo»a A I BC148A ;CRS3/30 10C28 0C204 2N4038 IN4785 30FL14 1001 6146 380 17-50
it 51Ty g [TELE 010, MINIMUM PORTAL OROER C1, PERSONAL CALLENS WELCOME, vveoswo TmansiETORS
UK Postage £1.£2 20p £2-£3 309_ £3-£5 40p. Over £5 free. ;I’ele::h:ma evt\qulriel‘ II'O:I““;;;:'
ransistors, etc., retal N
A lot of these valves are Imported and VIDECON trade and export 743 0899,
prices vary for each delivery, so we TUBE Esgziiggll.:gfl"oL COLOMOR (ELECTRONICS) LTD
reserve the right to change prices Type P384B 170 GOLDHAWK RD., LONDON W12
for new stock when unavoidable. English Elec. PLUBICON TUBES Open 9-12.30, 1.30-5.30 p.m.
£20 - Type XO 1071 Mullard £150 Closed Saturdays.
-

CROFTON
FOR
USED
VIDED
EQUIPMENT

+ V.AT. £1-44

Bolve your communica-

tlon prublems with this

4-Btation Transistor Intercom system (1 master and (

3 Subs), in robust plastic cabinets for desk or wall
mountiog. Callftalk/listen fromn Master to Subs and
Subs to Master. Ideally suitable for Business, Bur-
gery, Bchools, Hospitals and Office. Operates
on one 9V battery. Onjoft switch. Volume control
Complete with 3 connecting wires each 88it. and
other accessories. P. & Pa0p

MAINS INTERCOM NEW MODEL
Ko batieriea—no wires. Just plug in the mains
for instant two-way, loud and clear commuuication.
On off switch and volume coptrol. Price 23149
per pair P. & P. %0p,

NEW ! AMERICAN TYPE CRADLE

TELEPHONE AMPLIFIER

X Please send 10,712
15p stamp addressed, envelope

Used Video Equipment bought and
sold daily. If we do not have what
you want, we enter your requirements
on our register and advise you when
it is available. U.H.F. Modulators
supplied for connecting-a camera
directly to a domestic T.V. or

TOP QUALITY CAPACITORS

ITW ELECTRONICS
LOW COST POLYESTER

B
Philips V.C.R. Camera Kits for the @,, 12-9 AEG TELEFUNKEN
enthusiast also in stock. ATIT ELECTROLYTICS &

Fujinon Lens available. TANTALUM

Repairs of all types of Video

equipment undertaken.

WHATEVER YOUR VIDEO

Latest transistorised Telephone Amplifier with
detached plug-in speaker. Placing the receiver on
to the cradle activates a switch for lmmediate
two-way conversation without holding the handset.

Send S.A.E. for list.

Greenway Electronic

Many people can listen at a tine. Increase efficiency
REQUIREMENTS FIRST CONTACT in office, shop, workshop. P;riect for "ch:lerence” Components

calls: leaves the user’s hande free to make notes, n 1
CROFTON consult files. No long walting, saves time with ZANN (East Grinstead), Ltd A

CROFTON ELECTRONICS LTD

Dept. B, 35 G Road, Twickenh
Middx. Tele. 01-891 1923

long-distance calls. On/Off switch, volume. Direct
tape recording model at £14-85 + VAT £1.20
P. & P. 75p, 10-day price refund guarantee.
WEST LONDON DIRECT SUPPLIES .(P.W.3)
169 KENSINGTON HIGH STREET, LONDON, W8

62 Maypole Rd., Ashurst Wood,
East Grinstead, Sx. RH19-3RB.
Tel: Forest Row 3782 (STD 034-282) 3713
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SOLDERLESS BREADBOARDING—DECS

The famous DEC System of Solderless Breadboarding Is Ideal for both the young 1 \
and more mature stud. of El ic Engi Ing as it enables circuits to be

trled and tested without the use of soldering and because of the specially de-

stgned tacts allows ts to be used over and over again. It is also

extremely useful for the Circult Designer who wishes to experiment with and e

perfect hls clrcult quickly yet economlcally.

S-DEC (Model PB11) Capacitive discharge
: 48 electronic ignition kit

P&

This, the most popular Board, |3 deslgned solely for the use of
discrete components and Is particularly useful for basic 7|
educational purposes.
(No. of Contacts: 70) 1 oft £1-98

S oft £1-76

T-DEC (Model PB21)

This Board allows 2 TO5 or 1 DIL IC Statlon to be used and so Ea
Is primarily intended for discrete work or for linear IC applica- r
tion where c: derabl bers of di t ts may .
be required.

(No. of Contacts: 208)

N 3 ’
w-DEC 'A’ (Model PB31)
The u-DEC 'A’ is speclally deslgned for ease of use with IC's
and allows 2 DIL or 4 TOS atations to be used but will accom-
date di t with equal facllity.
{No. of Contacts: 208) 1 off £3-97
5 off £3-53

Smoother running

Instant all-weather starting
Continual peak performance
Longer coil/battery/plug life
Improved acceleration/top speeds
Up to 20% better fuel consumption

u-DEC 'B' (Model PB41)

The u-DEC 'B' Is for simliar uses as u-DEC 'A’, but has two

16 lead IC sockets as part of the Board.

(No. of Contacts: 208} 1 oft £6-97
5 off £6-19

DEC ACCESSORIES
16 DIL adaptor (with socket) PB062
10 TOS adaptor (with socket) PB072
Single ended leads {set of ten) PB10t
Double ended leads {sst of ten) PB102
1mm plugs (set of ten) PB103 . Sparkrite Mk. 2 is a high performance, high quality capacitive discharge,
All prices include 8% VAT. P. &P.25p. electronic ignition system in kit form. Tried, tested, proven, reliable
Our retail counter Is now open, stocking a large varlety of audio and electronic and complete. It can be assembled in two or three hours and fitted in
parts and accessorles, branded and surplus. 15/30 mins.
WE ARE SITUATED 2 MIN. WATFORD JUNCTION STATION Because of the superb design of the Sparkrite circuit it completely
eliminates problems of the contact breaker. There is no misfire due to
T H E co M Po N E N Ts c E N T RE contact breaker bounce which is eliminated electronically by a pulse
suppression circuit which prevents the unit firing if the points bounce
7 Langley Road, Watford, Herts., WD1 3PS. open at high R.P.M. Contact breaker burn is eliminated by reducing the
Tel.: Watford 45335 current 1o about 1/50th of the norm.. It will perform equally well with
new, old, or even badly pitted points and is not dependent upon the
dwell time of the contact breakers for recharging the system. Sparkrite
incorporates a short circuit protected inverter which eliminates the
problems of SCR lock on and, therefore, eliminates the possibility of
blowing the transistors or the SCR. {Most capacitive discharge ignitions
are not completely foolproof in this respect). All kits fit vehicles with
CHINAGLIA DINO — ELECTRICAL AND ELECTRONIC TEST CeERTer (I mEE TR
EQUIPMENT MANUFACTURERS THE KIT COMPRISES EVERYTHING NEEDED
Ready drilled pressed steel case coated in matt black epoxy resin, ready
drilled base and heat-sink, top quality 5 year guaranteed transformer
and components, cables, coil connectors, printed circuit board, nuts,
bolts, silicon grease, full instructions to make the kit negative or
positive earth, and 10 page installation instructions.

OPTIONAL EXTRAS

Electronic/conventional ignition switch.

Gives instant changeover from “'Sparkrite” ignition to conventional
ignition for performance comparisons, static timing etc., and will

also switch the ignition off completely as a security device, includes:
switch connectors, mounting bracket and instructions. Cables exctuded.
Also available RPM limiting control for dashboard mounting

{fitted in case on ready butlt unit}.

CALLERS WELCOME. For Crypton tuning and fitting service —

‘phone (0922) 33008.

PRICES INCLUDE VAT, POST AND FACKING.

TIVITY MULTIMETER IMPROVE PERFORMANCE & ECONOMY NOW

WITH ALL THE FEA- 3 Note—Vehlicles with current Impulse tachometers (Smiths code on dial
RV1) will require a tachometer pulse slave unit. Price £3-35 Inc. V.A.T.

TURES YOU WILL Rost & packing. . ’

EVER NEED

Accuracy: D.C. ranges, + 2:0%, A.C. & @ ranges + 2-5%.

d.c. V, 0-150mV, 500mV, 1-5V,5V, 15V, 50V, 150V, 500V, 1 -5kV;d.c.,

0-50 uA, 500uA, SmA, S0mA, 0-5A, 5A; a.c.V, 5V, 15V, 50V, 150V,

500V, 1-5kV; a.c.l, 5SmA, 50mA, 0-5A, 5A; dB —1010 +65 In 6 ranges;

0 0-05kQ, 5k, 50kG , 500k, SMQ, 50M G ; pF 50kpF, 500kpF. — ‘ e p——

Aut tic overtoad protection and high current range fusing. Electronics Design Associates, Dept., PW/4

Scale mirror and fine polnter for accuracy of reading. Single knob main range 82 Bath Street, Walsall, WS1 3DE. Phone; (0922) 33652

swlitching and all panel controls. C.E.l. Class 1 movement with sprung Jewel
% 131 x 37mm. Weight 7509 with batteries. Supplied complete with carrying Name ... I

PRESENT THE

DOLOMITI

20kQ/V a.c. and d.c.

A NEW HIGH SENSI-

¢ ranges:

bearings, Extended 92mm scale length for extra clarlty. Compact ABS case 125

’c)::gh:t::ﬂ:;r;d& handbook and full 12-month guarantee. Optional 30kV d.c. ADUBSS oo oo ie L oo 502 s oeoeo bbb m A e e aens e 13
Meter £45-90 incl. VAT (£1P. & P.) e I )
30kV Probe £ £12-85incl. VAT MKk, 2 DIY Ass. Kit @ £11.80 ——TY hegh I enclose cheque/PO’s

for
For details of this and the many. other exclting Instruments in the Chinaglla range, Mk. 2 Ready Built Negatlve Earth ® £14.97 £
including multl-meters, component measuring, automotive and electronic
Instruments please write or telephone.

Mk. 2 Ready Built Positive Earth @ £14.97 Cheque No.

|
'
1gnitlon Changeover switches @ £4.30 —
@ AP, Limin syatems in sbove unim @ £2.42] || S°nd SAE If brochure
only required.

19 MULBERRY WALK . LONDON SW36DZ TEL: 01-352 1897 - - - - - j
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CRESCENT RADIO LTD.

164-166 HIGH ROAD, LONDON N22 6Ej 888-3206
(also) 13 SOUTH MALL, EDMONTON, N.9 803-1685
MAIL ORDER DEPT.
| ST. MICHAELS TERRACE, WOOD GREEN,
LONDON N22 4S] _ Phone 888 4474

ALUMISTUM BOXES. +8% i r A LI
Metal project }:oxeg give V%om. work H‘ professional finish M -D.¥. 11 you need
in-
AB7, 21 5% i 54p :lr:ml for
ABS 4 4 14 83p your work/
AB9 4 21 i 84p hobby and
AB10 4 54 14 88p you're mot
ABI1 4 24 2 54p Drepared. to
ADiZ 3 2 1 48y settie for &
AB13 ] 4 2 69p amall  scale
ABl4 7 5 24 sip BeeT e
AB1D 8 8 3 810 ranges, then
AB18 10 7 3 1-35 read the
AB17 10 4% 3 21-02 speclfica-
AB18 12 5 3 21-20 tions for the
AB19 12 8 3 21-50 MM19, and

send for one!
AC volts: 0 to 1-5, to 0/500
in 10 ranges. DC volts: 0 to
0:5, to 0/500 in 12 ranges.
DC current: 0 to 25 uA, to
0/10 amps 10 ranges.
Resistance: 0 to 100 ohms,
to 0/16 meg ohms in 4
ranges. Decibels: —20 to
+62 db in 10 ranges. Bize:
84 x 4% x 2}inch.
Price #19-50 + 8% VAT.

BARGAIN PROJECT BOX
A plastic box with moulded
extrusion rails for PC or
Chassis panels with metal
front plate ﬂtud with four
screws (all supplied).

“C100" 100 WATT AMPLIFIER

All built and tested, ted on a plain aluminf
chagsis which measures 18”7 x 8} x 4" and which you
can mount into a cabinet of your cholce. Four con-
trolled inputs, master volume, trebie, middle and bass
controls. 8/c protected ou'.put 100 watts clean into
8ohm L/B. Idenl for disco, muslc ps. PA and
clubs. A bargaln at £48 + 61 cn.rr + 8% V.

P.C. ETCHING KIT

This kit contains all that the constructor will need to

etch the circuita of his own design.

Contents—Plastic etching dish. Sample copper clad
board. Lamluate Cutter. 1 1b Ferric Chloride. Large

Plastic Bpoon. Etch Resist Pen. Full Etching In-

structions.

Complete and Big Kit Value at 84-88 + 8% VAT. OUR PRICE  50p. +8%
POWER SUPPLY UNITS TI MULTI-METER
+8% Ideal tester for everybody Interested in

electronics. Welxhlnl less than 100

grammes and only 80 x 24 x 90 mm

Ranges: A.c. volu 0-10V, 50V, 250V,

1,000V, D.c. volts: 0-10V, 50V, 250V,

1,000V. D.c. current: 0-1mA, 0-100mA"
Resistance: 0 150 kohm.

Price 8550 + 8% VAT.

FERRIC CHLORIDE
Anhydrous ferric chiorlde in double sealed one pound
poly packs. Our Price 86p+P/P+ VAT @ 8% per lb.

8 KILOWATTS PSYCHEDELIC
LIGHT CONTROL UNIT

Three Channel Bass,
Middle, Treble, Each
channel has its own
sensitivity control.
Just connect the in-
put of this unit to
the loudspeaker ter-

PP1 switched 3, 4¢, 6, 7},
9 and 12 volts at 500 m/a,
with onjoft awitch and
pllot lght. Bize: 130mm x
88mm x 76mm.

ONLY #£5-80

M3 CONDENSER

_F""
..-IIH-

pre s

YES SIR Ist class post TONIGHT!
The service is available to anyone
that oprens an gccount.

r-----------
HIGH SPEC components FAST! _o# ;
Agents for VERO - ANTEX - ; T
BIB MULTICORE SOLDER

@ Open 9am-5pm, 8 days—Phone orders 9am—4pm.
S.A.E. for ltock Ilst lncludlng potl. ‘Presets, I C.'s 7400 4& CMOS.
. cable, valves, meters, books, etc.
Post free envelope Included for your 'next order.

SUPER EXPRESS phone service—ask for detalls.

Shop at keen prices § days por week. Lata nlght—Frl 7-10pm.
@ Discounts £5-5%, £10—7§%, £15—10%.

TRANSISTORS + 200 OTHER TYPES IN STOCK

Post & Packing 23p per order. VAT pleass add to total * 12§%, rest 8%

ORCHARD ELECTRONICS
FLINT HOUSE, HIGH STREET, WALLINGFORD, OXON, OX10 ODE
Teleokone 0491 35529,

AC125 26p |BC109 12p [BC262A 19p !BFX29 28p (TIPA1A &7p
I 128 26p | 109B 13p | 287 28p 84 22p 42A 80P
127 28p | 109C 13p | 300 35p 88 22p (TIS43  35p
l 128 20p | 117 18p®| 301 34p |BFY50 28p {ZTX300 13p*
151 38p | 142 24p | 303 3%p 5t 25p 18p*
35p 143 24p 16p* 52 23p 500 18p°
l 176 22p | 147A ope| 557  13pe|BYied  e0p 18p*
187 22p | 1478 tep*|BCYT 18p |MEOADT 18p*|iN®14  Sp
188 20p | 148 @ 2 14p | 0411 18p®|1N400Y  Bp
ADI49 68p | 148B 10p°|BD123  %0p |ME40OI 16p*| 4002 Sp
181 S2p | 1498 ip°i 124 90p | 4101 41p*| 4005 9p
l 162 52p | 149C 11p*| 131  42p |MPF102 dep®| 4006 18p
MCHIPR 1-26 54 18p*| 132 42p {OA4T  14p 148 Sp
1578 12p*| .130 sS4 %0  7p (2N2210 30p
l AFH8  24p | 177 17p | 155 78p*| 91  8p | 2846
17 28p | 1788 18p [BF158 20p*( 200 10p | 20260 13p°
124 30p | 1708 19p | 184 25p |OC28 1-20 | 2026G 15p*
239 48p | 1848 12p*| 185 28p | 20 1-20 25p
AU113  1-72* 1841 11p* 194  10p* B 120 p
. G107 1ip | 187 28p | 196 12p°| 44  4sp | 3702 1ip°
107A 12p 212A 13p* 197  12p* 7 I8p 3703 14p
108 10p 212L 15p* 199 15p*| ORP12 88p 04 13p*
I BClosB 11p | 2138 12p° Mo |TIP2A 47ps| 3708 14p
108C 12p 14 15p* Mp 30A S58p*| 3707 42p*
l 214L 17p* BFWH s3p 31A 87p | 3810E 28p°
DIOBES 13p|SRIOGES |REYISTORS 1ip*each '-""“" lic's
p|100v
l 100V JA 150|200V 1A 30p onmComahe LMWS'—“"“";
200V 3A  18p(400V 1A 32p| 7ENERS(400mw) BZX 83N 0
B mare b 3y S0y H e Sl 1887
v, 4-78*
I TS\}?ASTOZ':Q 30V. Allat lzp‘onch _5N7mm33u 1.;:.
800V1A  60p TAG1600 |LED TIi209/0-125 0-2” TBAS0 - 1-38%
700V 1A 1-20 BT108 Red 20p 20p | TBAS10S  1-49°
400V 4A  S8p C108D1 Grn 29 20p TBAB20 -26°
l 500V 64A 1-25BT109 Clips for above 2p. ZN414 1-60*

tional 800 ohm and 50K
ohm impedance, 20-18,000
Hi. On/oft switch and wind
shield. Complete with stand
adaptor. Packed in presen-
tation box.

Price 214+ 50 + 124% VAT.

HEAVY DUTY 12 VOLT
POWER SUPPL

15 amp at 12 volt power
supply approx. size 6% x
4” x 8}". Ideal for uslng
your car entertalnment in
the home {from

minals of an amplifier and connect three 250V up to
1000W lampa to the output terminals of the unit, and
you produce a fascinating sound-light dlsplay. (All

guaranteed.) £18:50 pius 75p P. & P.+8%
BARGAIN TRANSFORMERS

12-0-12 volt 500m/a
240 volt primary transformer bargain.

mains. Buitable for 8 track

watts. Price £2:00.
NT208H

sette machines, Price $7-50 + VAT 8%.
2 WAY AND 3 WAY CROSSOVERS +12§% 2
NT208 2-way network for 8 ohm speakers up to 30|

watts. Price 22-25.
NT306

3-way network for 8 ohm speakers
E. " up to 80 43 25.
NT306H

3-way, a3 above, 100 watts. Price
M 00.

approx size 60mm x 40mm x 50mm
fixing centres 75mm
Our Price £1-20 + 8% "
ack cartridge or 4 track cas- EFFECTS
PROJECTOR
w1507
2-way, a8 above, 100 o g:e:::z;’:c':ﬁ

new effects projector, we
belleve that this s the
moat versatile machine for
projecting coloured images
to supplement your music.
8pec:—Volta=220/240 AC
50Hz, Lamp=A1/187 150

watts, Price

C80~383p Co0=48p

TIE-CLIP CONDENSER MICROPHONE
Ompi-Directlonal 600 ohm 40-15,000Hz.
Extra long lead. Ideal for stage work,
conlerencu. etc. Price $0-50 +
VA

VAT
LOW NOISE LOW PRICE CASSETTES+8%

Good quality tape In well made screw type cassettes.
Presented In shule plastic cases.

C120=80p

10% Discount on ten or more caasettes of one type

watts, Standard Lens=
80 m/m.

+ 12¢% A sturdy metal construc-
tion and takes a range of
lenses and  accessorfes.
Comea complete with 6%
liquid wheel and ready to
use. A bargain at £287 +
VAT 8%.

ABS PLASTIC BOXES

LOUDSPEAKERS+12}% | Handy boxes for construction projects. Moulded
21* 8 ohm 90p { extrusion ralls for P.C. or chassis panela, Fitted with
1mm front panels.
2" 40 ohm 9001 1006—105mm x 73mm x 4gmm m
» 1006—150mm x 74mm x 47mm

24" 80 obm 9P | 1007—185mm x 124mm x 60mm £180
5”8 ohm  ceramic $1-50 | 1021—106mm X 74mm x 45mm 57p

(aloping front) Pius 8% VAT

UK. IAGE 50p UNLESS OTHERWISE STATED

COESS AND BARCLAYCARD ACCEP
VAT—AIll prices are txclndlnz VAT. Please add to each item the VA'l‘ rate indicated.

complete biGITAL cLocK KiTs
TEAK CASES

prompt order
despatch
NON-ALARM
£10-65

+ VAT £0-85
ALARM
£13-43

+ VAT £1-07
including P& P

“DELTA"

GENUINE TEAK OR PERSPEX CASE

DELTA DATA: 4 RadiantRed §inch high LEDs. 12hr dlsplay with AM/PM
Indication. Beautlful Burma Teak Case or Pretty Perspex in

White, Black, Blue, Red, Green. Power failure Is indicated

by flashing dllpluy

Kits can be bought without case: Non Alarm £9:00 Alarm

£12-50 Inclusive.

MODULES:
READY BUILT:

K Alarm £9-50. A
Complete Clock ready bullt. 2 yr guarantee. Non Alarm

£13:50 Alarm £18-50.

Pulgsed tone. TIIt ted 10 minute 'S * period.

Single switch setting Optlonal extra mercury :wltch (45p)

allows Alarm reset by tliting clock. Diglt brightness Is

automatically controlled to suit lighting level.

“ALPHA"

4 Glowing Green {” high diglts 12 or 24 hour. Non Alarm.
Bullt & Tested module plus perspex case.

ALARM
FEATURES:

£11-00 inc.

Ciock chip AY5-1202 only £2-50. Discount on orders for 6 or more kits/clocks

Send payment with order. S.A.E. for complete range. Overseas: Add
£2-50 Airmaii.

PULSE ELECTRONICS LTD.

DEPT. PW4, ‘202 SHEFFORD ROAD,
CLIFTON, SHEFFORD, BEDS.
Telephone Hitchin (0462) 814477

Buy a working Itested r;odule and fit your own case. Non
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SPEAKERS

Baker Group 25, 3, 8 or 15 ohms
Baker Group 35, 3, 8 or 15 ohms
Baker Group 50/12 8 or 15 ohms
Baker Group 50/15 8 or 15 ohms
Baker Deluxe 12” 8 or 15 chms
Baker Major 3, 8 or 15 ohms

Baker Superb 8 or 15 ohms

Baker Regent 12” 8 or 15 ohms
Baker Audltorlum 12” B or 15 ohms
Baker Auditorium 15” 8 or 15 ohms
Celestion G12M 8 or 15 ohms
Celestion G12H 8 or 15 ohms
Celestlon G12/50 8 or 15 ohms
Celestlon G12/50TC 8 or 15 ohms
Celestion G15C 8 or 15 ohms
Celestion G18C 8 or 15 ohms
Celestion HF1300 8 or 15 ohms
Celestlon HF2000 8 ohms
Celestion MH1000 8 or 15 ohms
Celestion CO3K

Decca London ribbon horn

Decca London CO/1000/8 Xover
Decca DK30 ribbon horn

Decca CO/1/8 Xover (DK30)

EMI 14 x 9 Bass 8 ohms 14A770
EMI 8 x 5, 10 watt, d/cone, roll surr.
EMI 8}” d/cone, rol! surr. 8 ohms
EMI 8 roli surr. bass

EMI 5° mid range

Elac S9RM109 (15) S59RM114 (8)

Elac 84” d/cons, roll surr. 8 ohms
Elac 107 10RM239 8 ohms

Eagle Crossover 3000hz 3, 8 or 18 ohm
Eagle FR4

Eagle MHT10

Eagts FF28 multicell. horn

Fane Pop 15, 8 or 18 ohm

Fane Pop 33T, 8 or 16 ohm

Fane Pop 50, 8 or 16 ohm

Fane Pop 55, 8 or 16 ohm

Fsne Pop 60, 8 or 18 ohm

Fane Pop 70, 8 or 16 ohm

Fane Pop 100, 8 or 16 ohm

Fane Crescendo 12A, 8 or 18 ohms
Fane Crescendo 12BL, 8 or 16 ohms
Fane Crescendo 16/100A, 8 or 16 ochms
Fane Crescendo 15/128, 8 or 18 ohms
Fane Crescendo 18, 8 or 186 ohms
Fane 810 Mk I horn

Fane 920 Mk Il hern

Fane HPX1 crossover 200 watt

Fan»s 13 x 8, 15 watt dual cone

Fana 8017 8” d/c, roll surr.
Goodmans Axent 100

Goodmans Audiom 200 8 ohm
Goodmans Axlom 402 8 or 15 ohm
Gocdmane Twinaxiom 8, 8 or 15 ohm
socdmans 8P 8 or 18 ohm
Goodmans 10P 8 or 15 ohm
Goodmans 12P 8 or 15 ohm
Goodmans 12PG 8 or 18 ohm
Goodmana 12PD 8 or 18 ohm
Goodmans 12AX 8 or 18 ohm
Goodmans 15AX 8 or 16 ohm
Goodmans 15P 8 or 18 ohm

£13-00
€14-50
£21-00
£25-75
£47-50
£15-00
£22-50
£12-50
£21-00

SPEAKERS

Goodmans 18P 8 or 15 ohm
Goodmans Hifax 750P

Goodmans 5” midrange 8 ohm
Gauss 127

Gauss 157

Gauss 18”7

Jordan Watts Module 4, 8 or 15 0hm
Kef T27

Kef T15

Kef B110

1
Kef DN13 SP1015 or SP1017
Lowther PM8
Lowther PM6 Mk 1
Lowther PM?
Peerless KO10DT 4 or 8 ohms
Peerless DT10HFC 8 ohms
Peerless KO4OMRF 8 ohms
Peerless MT225HFC 8 ohms
Richard Allan CA12 12" bass
Richard Allen HP8B
Richerd Allan LP8B
Richard Allan DT20
Richard Allan CN8280
Richard Allan CN820
Ricnard Aitan Super disco 60W 127
Richard Allen CG1515" bass
Richard Allen Super Disco 107 50 watt
Richard Allen Super Disco 8” 50 watt
Radford MD9
Radford MD8 dome mid range
Radford TD 3
Radford Crossover network
BD25 Mk
Coles 4001 G & K
Tannoy 10” HPD
Tannoy 12” HPD
Tannoy 15” HPD
Castle 8 RS/DD

SPEAKER KITS

Baker Major Module 3, 8 or 15 ohms
Goodmans DIN 20 4 or 8 ohms
Goodmans Mezzo Twin Kt

Helme XLK 20

Heime XLK 30

KEF kit 11l

Peorless 1060

Peoriess 1070

Peerless 1120

Peerless 2050

Prerless 2080

Richard Allan Twin assembly
Richard Allan Triple 8
Richard Allan Triple 12
Richard Allan Super Triple
Richard Allan RAB Kit
Richard Allan RA82 Kit
Richard Altan RA82L Kt

each
.

palr

WILMSLOW AUDIO

THE Firm for speakers!

£39-95
£16-95
25

Complete kits in stock for Radford Studio 90, Radford
Monitor 180, Radford Studio 270, Radford Studio 360,

HiFi

Answers Monitor (Rogers),

HiFi News

No

Compromise (Frisby), HiFi News State of the Art,
Wireless World Transmission Line (Bailey), Practical
HiFi and Audio Monitor (Giles), Practical HiFi and
Audio Triangle (Giles), Popular HiFi (Colloms), etc.

Construction leaflets for Radford, Kef, Jordan Watts, Tannoy, Hi-Fi
On dem. Answers Monitor, State of Art, Free on Request.

P.A. Amplifiers, microphones etc. by Shure, Linear, Eagle,

Beyer, AKG etc.

FREE with orders over £10—*"HiFi Loudspeaker Enclosures'’ Book

SPEAKER KITS

Fane Mode One Mk2 each £10-33
Wharfedale Denton 2XP Kit palr £23-2§
Wharfedale Linton 3 x P Kit pair £34-25
Whartedale Glendale 3XP kit palr £49-50

HIi-FI

ON DEMONSTRATION

in our showrooms

Akai, Armstrong, Bowers and Wilkins,
Castle, Celestion, Dual, Goodmans,
Kef, Leak, Pioneer, Radford, Rlchard
Allan, Rotel, Tandberg, Trio, Video-
tone, Wharfedale, etc. Ask for our
Hi-Fi Discount Price List.

THIS MONTH'S SPECIALS! Carr.
£2-50. Sansui 331 £114:00. Pioneer 7070
£199-00. Trio KR 2600 £109-00. Sugden
A21 £130.00. Minimax MK Il £48-95.
Sansui SC 2000/2002 £160-00.

We stock the complete Radford range
of amplifiers, preamplifiers, power
amplifiers, tuners, etc., and also
Radford Audio Laboratory equipment,
low distortion oscillator, distortion
measuring set, audlo nolse meter, etc.

All Prices Include VAT
(Prices correct at 2.2.77)

Send stamp for Free 33 page booklet
'Choosing a Speaker'.

All units guaranteed New and Perfect.
Carriage and Insurance:

Speakers up to 12” 60p
127 £1-00
15" £1-75
18" £2-50

Kits £1-00 each (£2-00 per pair)
Tweeters & Crossovers 33p each

WILMSLOW
AUDIO

Dept. PW
Loudspeakers, Mail Order and Export:
Swan Works, Bank Square, Wlimslow.
Hi-Fi, Radio & TV: Swift of Wilmsiow
5 Swan Street, Wilmslow, Cheshire.
PAs Hi-FI & Accessories: Wilmslow
Audio, 10 Swan Street, Wilmslow,

Cheshire.

Telephone:
Loudspeakers, Mail Order and Export
Wilmslow 29599
Hi-Fi, Radio, etc., Wilmslow 26213
(Access and Barclay Card orders
accepted by phone).
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12 and or 24 Yolt
AUTO TRANSFORMERS lrgg&s_nNG R sy
VA Auto Tops PRIMARY 220-240
Ref (Watts) € PRI, .220/240V VOLTS
113 20 0-115-210-240 2-8l ALL EX-STOCK—~SAME DAY DESPATCH SEC 120/240V -
% |;<51 0-115°200-320-240 5 gg?&'}f TAR WM eV v &
-115-200- : 117 0-50-25 2-30
66 300 o ™ 8:62 | 60 VOLT RANGE RCAEEREDIMINISLUAES s Ref  Vg(Oaws) ¢ 213 1-00-5 3-01
67 500 5 1339 | Prim, 220-240v B el e 250 | o 20 657 | 70 2 1 168
o3 | v 23.62t | Sec. 0-24-30-40-48-60V 212 1A, 1A 0-6,0-6 2-97 | |49 60 6-68 ‘.’2 3 5 i:;g
95 2000 a 31-561 | Ref. Empbs €| 13100 -0-9 2:28 | |50 100 765 | 85 5 - 561
73 3000 HO. .76t | 124 0-5 3-94 | 235 330,330 0-9,0-9 239 | g 200 s i 2 5 add
126 1-0 5-43 | 207 500, 500 0-89, 0-8-9 314 & B ¥ 5
; 127 2:0 7-65 | 208 1A,'TA  0-8-9, 0-8-9 451 | 152 250 14-47 H 1o 5 7es
CASED AUTO TRANSFORM | 25 3-0 11-00 | 236 200,200 0-15,0-15 2:28 | 153 350 1704 e 8 2 1%
e T M B B b o R AN R
20VA £ 4-95 Ref | 13W . . -12-0.12- . |55 750 2725 .
150VA £ 8-94 Ref 4W 120 6-0 16-64 | 206 1A, IA ° 0-15-20, 0-15-20 5-37 | |0 550 37_911 :5 §8 :g :g ;g
500VA  £15-11 Ref 67W 12) 8:0  19-561 | 203 500, 500 0-15-27, 0-1527 4-77 226 60 30  21-94
|000VA  £22-84 Ref B4WT 122 10-0 24-091 | 204 1A, |A  0-15-27, 0-15-27 6-00 | 157 1500 43-331 | 226 60 30 21-94f
2000VA  £35-66 Ref 95W1t 189 12:0  25-16t | Sli12 soo 12,15,20,24,30 3-15 | |58 2000 48-341 | 50 VOLT RANGE
—— ——t i — 159 3000 78-361 | prim, 220-240V
30 VOLT RANGE TEST METERS DECS 1115V or 240V Sec. only. | Sec. 0-19-25-33-40-50V
Prim. 220-240V AVO 8 MK5 £67-33 Solderless Bread boarding T=————=—— | pfi
Sec. 0-12-15-20-24-30V| AVO 72 £26-86 S Dec 70 contacts  £2°41 | HIGH VOLTAGE No.  Amps £
Ref. Amps £ AVO MM5 £23-48 T Dec 2IO§ contacts £3-92 Mains |.°|.tm 102 0-5 407
112 0-5 3-15 | AVOTT 169 £28-94 U Dec A. for I.C s £4-58 Prim. 200/220 00/440 | 103 1-0 5-27
79 1.0 4.00 | U435 £13-93 U Dec'B'for IC’s etc. £7°82 | Sec. looﬂzo & 200/240 104 20 717
3 20 5-55 | (USSR)inc. Steel carry case _Stzb 3-6-5-9V 400mA £6-95 VA60 243 & 62 105 3-0 8
N 358 48 | MINLMULTIMETER ! ELECTRONIC CONSTRUCTION | ,50 233 1523 | 198 &8 e
51 5.0 9.5 | D.C.—1,000v. A.C.—1,000V, 1,000- KT 1000 250 3268 | 118 8.0 18-67
117 6-0 mAsg glg| T Q o 10 projects (mc!ugdung E|e|§tromc Organ). | 2000 252 54801 | 119 10-0  22-04%
88 8-0 14} D.C.1—100mA Res.—1350k{2 £6-21 | ideal gift at “i (nO_soA—ermz) | HIGH QUALITY MODULEs | CARTRIDGES
uw- AUDIO KIT 25W | COMPONENT PACKS | '3 Wate RMS AMPLIFIER ~ £2-78 | AT55  £3-93
BRIDGE RECTIF $ | 2 + 25W Amplifiers, | + Pre-Amp c (count b 5 Watt RMS AMPLIFIER ~ £3-17 | Sonotone
200V 0-67 : -t PFow" ;upp:y' I 4 Transformer | 200 M-xed )value resistors {(coun Y | 10 Watt RMS AMPLIFIER £3-51 Vi C‘;_B-,
ront Panel. 25 Watt RMS AMPLIFI o 9TAHC £3-01
;883 EQ g 87; 1+ 'I|(it of pa,;;ssm ind:ded oh,-./oﬁ 150 m;xed value capacitors (count by |25W=R|'$s AMPLIPFLIEFRER ‘f;gz ACGS
3\ switcl neon In: tereo headphone ! PRE-AMP f 3. GP93-1| nso
SP%@;'T—:M socket Plus Instructions book £32-18 | 30 Mznxed value precision resistors {W PRE-AMP (g,Pr.sts\;Jos f; ;g 5 ??6—4 £2-92
i 56.| TEAK AUDIO KIT 5W | . POWER SUPPLIES 3-5-10W €1-54 | B.S.R,
?.%_9'_2,203' 2005 | Teak vencered cabinet i A e preees POWER SUPPLIES 25W €356 SX6M €275
i i Syt ek g |3 BN PANGSRIER M., B oS
A S IR CE ront pane rackets plus ack N . —r"f - o
5"'5‘_‘9‘2,'”525" 1005 | panel and sockets etc. £11-21 15 Wire o vound  resistors — mixed | TRANSFORMER 25w 138 GB%O £33
£6-98 STEREO FM TUNER WITH l | Pack wire 50 metres, assorted ‘ ANTEX SOLDERING IRONS |Shyre (=3
3300. Fits into 13A| PHASE-LOCK LOOP colours ISV £4-08 |8WY £4-08 25V £3-80 M75-65
socket 6-7-5-9V 300-| 4 _Pre-selected stations supply | PLEASE STATE PACK REQUIRED | SOLDERING IRON KIT £3-80 1250
mA £3.59 20-35V 90mA Max. £24-21 90p FER PACK | STAND FOR ABOVE £ -84 MS5E £14.19

Prices inciude VAT and P & P except t+ where carriage will be
according to weight and distance. Electrosil Resistors, Semi-
conductors, Multi-meters, wide range of Panel Meters, Audio
Accessones. send stamp for lists. Prices correct at 21st January 1977.

NEWMART [ F“l"(‘isf

Barrie Electronics Ltd.
3, THE MINORIES, LONDON EC3N 1BJ

TELEPHONE: 01-488 3316/7/8
NEAREST TUBE STATIONS: ALDGATE & LIVERPOOL,ST

VALVE AERIAL

Pioneer - Rotel ©

240v Input6, 7-5 or 9v
output at 300mA F .. K3

12v d.c. Input (speclly output 6,7 5
or.9 d.c.) at 300mA .. £5-

Market St. Tel. 0532 42701

Stockists of: Amstrad' Teleton* Akai:Sansui- Wharfedale-
Garrard * Connoisseur
BATTERY ELIMINATORSP&P 25p

25

CARTRIDGES & STYLI D-D
P&P 25p & RPL
Cart.  Styll
Acos GP91I2SC or 3CS
(ster. comp) £1-60 £1-20
GP93/1 or 95/1
ster, £2-00 £1-20
GP94/1 or 96/1
ster. ceram, £2:00 £1-20
GP101 cryst. comp. £1-00 -
GP104 ster. ceram £2:15 £1-20
BSR X5M or X5H
cryst. comp. £1-65 £1-20
SX6M or SX6H
cryst. ster. £2-25 £1-20
SC5M ster. ceram, £2:75 £1-20
Sonotone STAHC or
8TAHC/G (Diam.) £2-60 £1-20
3509 £2-60 £1-20
Audlo Technica AT55 £2-2§ —_
Goldring G850 £3-50 £1-75
G800 £5-25 £1-75
G800H £5-25 £1-75
GB00E £9-06 £3-50
Shure Cartrldges & Styll
44G/M44C £1-70 £6-20
55E £9-20 £7-15
M75ED Type 2 £17-15 £12-65
M75EJ Type 2 £14-30 £8-78

These Prices Apply to Mall Order Only. V.A.T. INCLUSIVE Afl Ilems subjectto

Barclay Card and Access welcome

Callers Welcome at Manchester 30-32 Shudehill Tel. 061-832 7710. Leeds 4 New
verpool 15 Whitechane!. Tel. 051-236 0738

avallabllity & manufacturers increase

SPEAKERS P&P 70p
EMI 13" x 8”, 3, 8 ohm Plaln £3-40
8” x 5” C.Mag. 5 watt,
8or150hm .. 4d £2:35
8 x5 Dualcone
ohm, 1 .. £3-70
ELAC 61" 8 ohm Dualcone .. £3-35
8” 8 ohm Dualcone .. . £3-45
10” Dualcone £4-10
MICROPHONES P&P 45p
UD 130 50K/600 ohm
unl-dir. ball metal .. £7-45

Condenser Mic. 600 ohm ECM77
omni-dir
Cassette Stick Mlc wlth

ontro £1-65
Cass. St|ck Mic. with
R. Control (PhHIps type) £1-93
CASSETTES P&P 25p
C90  Ci20
Low Noise £0-37 £0-48 £0-75
Philips £0-66 £0-90 £1-27
Memorex £0-81 £1-38 £1-80
Cassette Head Cleaner £0-55
Blb  Head Cleaner De-
magnetiser o .. £1-99
RECORD DECKS P&P £1-35
GARRARD $P25 Mk IV £20-70
GARRARD SP25 Mk IV/G8
with Plinth & Cover 33-20
BSR MP60 (P128| £17-35
Plinth & Cover for Garrard,
BSR .. E4T77

Mail Order Depi Pw/s
Ral As' M Y

’
Eccles, Manchester.

Tel 061-789 5268

BARGAINS

Any 5-64p, 10-£1 -20, 50-£5 - 00.
Your choice from the list
below.

ECCS82, EF80, EF183, EFI84,
EH90, PCF80, PCF802, PCL82,
PCLB4, PCL8S, PCL86, PCLBOS,
PL504, PY81/800, PY88, 30PL-
14, 6F28.

Colour Yalves—PL508, PL509,
PL519, PYS00/A. Al tested.
35p each.

Aerial Splitters—2 way, 75
OHMS, Inside Type, £i-50

BOOSTERS

Aecrial boosters can produce

remarkable improvements

on the picture and sound,
in fringe or difficult areas.

BI1l For TH stereo and stand-
ard VHF/FM radio.

Bl2—For the older VHF
television—Please state chan-
nel numbers.

B45—For Mono or colour this
covers the complete UHF
Television band.

All boosters are complete with

battery with Co-ax plugs &

sockets, Next to the set fitting.
£3-80

Press Button UHF Tuners—4 Button Transistor—British

made—£2-50 each.

60p BARGAIN PACKS

All Packs Un-used Parts—PK[!-40-C280 {Mullard) Axial Lead
Capacitor mixed values from -01uF to -47uF (250V/W), PK2-30-
C281 {(Mullard) Radial Lead Capacitors mixed values from -015uF to
I-5uF (250V/W). PK3-6 Co-ax. plugs. PK4-6 Co-ax connectors.
PK5-8-5m/m formers with slugs, PK6-25-AC128 Transistors. PK7-3

BF200 (VHF) Transistors.

Any 6 Transistors BC|08, BC|13, BCI35, BC!53, 8C!7I,

PK8-2 BFI82 (UHF) Transistors.

PK?
BCI172,

8FI94, BFI195, BF196, BF197. PKIO 8-| amp 400 volts rectifiers.
PKII 4-5 pin din plugs (180°). PK12-5 PP3 Battery Connectors.

All prices include VAT. P&P 20p per order. Please send uncrossed
P.O. or Cheques for returning if we are out of stock of Bargain

Packs or older types of new valves.

ELEGTRONIC MAILORDER LTD.

62 BRIDGE ST., RAMSBOTTOM, BURY, LANCS. TEL. RAMS. 070 682) 3036
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All individually boxed.
Full trade discounts to
bona fide companies.

NEW MULLARD & MAZDA VALVES

EXPRESS
POSTAGE

15p for 1 Valve,
Each addlflonal Valve

a A . add 2p in UK,
Prices on application.
DM70  0-69 [EFB0 062 PCC84 0-84 | PL504  1-49 | 30C15,
DY86/7 0-70 | EF 1-10 | pccas  1-02 | PL508 1<~‘rg| SCra01-22
DYsoz 0-53 | EF85 0-70 | PCC88 0-98 | PL509  2-33 30C17  1-29
3:1)] 0-97 | EF86 1-73 | PCC89 0-97 | PLao2 233 3ocu¥
EBCB1 089 E;gg :;: ;gggso 1-5 PY33 073 | PCFao51-2¢
-83 0 0 PY81 0-72 | 30F5/PF818
forey o6e|EFz 151 PCRaz 1m 50 0.1t FSIPFOY 3
EBFs 5o | EFPS, 1083 PCFIS 897 | Psesy Tom | 0ELIL e
EC86  0-82 i 88 0 800 0-
‘821 EF134 093 | PCF201 1-50 . .
Ecie  gas b0 122 ece 7| EYERA DT R, 1l
ECor o9 B3 T4 BCrse2 o;g; PY80T  0-72 | 30FL14 1-20
ESS%; o | E3% 070 | PCrizo 173 u28 1-zz| o|.1/Pccz;4lu
i EL8S 1-40 | PCLB2 0-84 U191 1-47 .
ECC83 o-zo EL95 1.02| PéLas o-97| U 0-56 30:9(5.&051.35
ECC84 063 | Emsy 1.4 | PCLs4 .93 | UBCB! 0:80
ECC85 1-02 30L17 112
92| gysy  0-89 | pCLss 0-72 | UBFE  0-85
ok 1d kSR Pl O ucos pu e e
“TT | EY86/87 0-70 | PCLBOS/ UCH81 173
ECF80 063 | EY38 0-81 | 85 0-97 | UCLB2 ¢-02; PC8O1 1-22
ECF82 090 | EZs0  0-84 | PD500 2-62 UCLE3  1-02 30P19/
ECFa6 0-78 | EZ8t 0-70 | PFL200 4-23 | UL84 123 PC802 1:06
ECH81 1-73 | Gysot 1-73 | PL36 140 | uyss  0.73 | 30PLY/
ECHB3 108 | GZ34 1-22 | PL8Y 1-23 | 6/30L2/ PCLBO11:35
ECHa4 1:50 | OC33 060 | PLBIA 140 | ECCB041-20 |30PLIS/
L L B b P P e
. 0 -73 16 | 30PL14/
ECLe3 0-93| PCo7T 070 | PL84 1-ozlaocuPCFso PCL88 1-72
ECL8s 0-82| PC900 084 | PLSOD 140 0-84 | 30PL15 144
PY801 0-55 | 6J5G 045
SP4l  8:00 | 6J6 035
I?:ﬁ o8 si7G 080
P .58 | 647 085
Individually boxed and |y .75 6keGT o080
u2s 1-00 | 6KIG 0-85
guaranteed but of Euro- [uz o8 ekm o4
. . U191 0-7% | 6KBG  0-45
pean or other origin at|UaBcwo 14 okeM 070
H UBC41 960 | 6L6G 2.50
greatly reduced prices. UBEH 8% siice o
H UBF80 0-50 | 6Q7G 0-40
Quotatnonst for any usres 3‘3:|“§Z¥er oitd
50 | 6 0-55
valve not listed. UGH&2  0-28 | 6SNTGT 0.58
Ueter o4 | ooeecY 1
AZ1 1-00 | EF39 1-50 | OB2 0-45 J 5 -50
AZ31  1-00 | EF8O o-as.Pcss 0-65 | UCL83  0:79 | 6v6G 080
CBL31 1-40 | EF85 0-45 | PC88 0-65 | UL4 0-85 | 6V6GT 0-60
CL33 450 | EF86 6-50 | PCOT 0-55 | UF8s 0-50 | 6X4 0-45
cvar 100 E:§$ g-:g PC 0-55 gt;l g';g 6))558 0-45
. PCCB4 0-45 ° 6X5GT 055
DAFos 00| EF2 050 PCCa 062 |UYAL 085 |78 0-80
DCcoo  1.85 | EF95 045 | pGCsy  0-55 | UYBS 048 787 080
DFol ~ o0.40 | EF98 080 | pCCige o0-85 | YR105/30 0 4 | 7C5 2.00
DFe%s 0 EF183  0-40 v | VR150/30 0-#5 | 7C8 100
60 EF184 0-40 PCF80 0-40
DKot 950 | El5'  o's0 | DSR2 ¢ HEA KU
6 0 : :
DKs6 EL33  3-40 . 0-40 | 7S7 2:25
DL9Z :E, EL34 0-70 ,':g;gg; : 0-50 | 7Y4 0-80
B E B bie PR Vis|i5ATy o
g ‘%0 | PCF806 @ i :
gvee a4 EE 33| ecran ety e
D32 047 Ewss o3| PCLE2 0 048 | 12ax7 038
EABCso o-38 | ELOS 9082 PELee o 0-95 | 12BA6 050
EAF42  0-70 | gviat  o.a9 | PCLBS 0 0-%0 [ 12BE6  0-80
B91 0-30 EM84 0-40 PCL86 05 0-45 | 30C1 9-40
e 1w HE L oo b IRE
EBcst  o-40 | EMBT 390 ppsoo 1 100 | 30C18  0-90
e sfk  ih e EHE R
o L36 0
EBF89  0-32 Eé:? :.-7: PL81 0 0-88 | 30FL2  1-00
ol fwom o aw EiE G
- 81 -8 | PL83 0 : .
ECC82 038 f;zysm oo | pLas 0-75 | 30L17 085
ECC83 0-38 | G 0-65 | PL500 0 0-55 | 30P4MR  1-30
ECC84 035|GZ32  0-65 | PL504 0 3-00 | 30P12  1-00
ECC85 045| Gza4 075 | PLS08  0- 1-40 | 30P18  0-95
ECC83 0-50 | HN309 1-50 | PL509 % 4-00 | 30PLY 095
ECH35 1-50 | KT61 340 | PlBo2 2 1-00 | 30PLi3  1-10
ECHa2 085 | KT66  3-40 | PX25 3 0-40 | 30PL14 . 1-10
ECH81  0-35 | KT8t PY33 0 160 | 35W4 _ 0-80
ECH83 050 (1CS) 2-00 | PY81 [ 2:20 | 3524GT 070
ECL8) 0-60 | KT88 4-00 | PY82 0 4:00 | 50CD6G 1j20
ECL82 042 KTWe! 1-50 | PYS83  0-50 | 6F23 090 | 807 1-00
ECL83 07 MU14 100 | PY88 0-63 | 6F28 1-00 | B13ITT 17
CL8S 0-55 | N78 7:50 | PY500 1-18 | 6F28 0-75 | 813USSR 7-00
EF37A 150 | OA2 0-45 | PYB1/800 0 50 | 6J5M 0 65 ' B66A

TRANSISTORS-INTEBRATED GIRCUITS

EXPRESS
POSTAGE

15p per order In UK.

——y

All  transistors, 1.C's
offered are new and
branded. Manufactured
by Mullard, Texas, RCA,
Ferranti, Motorola, ITT,

AAf19  0:07 | BDI3! Fairchild, Lucas, etc.
AAZ13 0-18 BD132 . .

AAZIS 012 | BF1iS Quantity discounts on
AC107 0-75 | BF187 . A

AC126  0-25 | BFIT3 application.

AC12T  0-25 | BF1T9

AC128 0-22 | BF180 ‘ 0A200 0-10 025
AC178 0-27 | BF181 0A202 0-1¢0 0-22
AC187 0-25 | BF194 Qcie 128 015
AC188 0-25 | BF195 | 0C20  2-00 (]
ACY21 0-33 | BF197 0-92/ OC23  2:25 °
ACY39 §-00 | BF 9-32 | OC25 065 []
AD140 065 | BFS8&1 0-25 | OC28 075 100
AD149 0-65! BFSes 0-25 | OC35 075 1-50
AD161 0-45 | BFW10 0-81 | OC38 75 013
AD162 045 | BFX20 0-28 | OC42 050 013
AF11§ 025 | BFX88 0-25 | OC44 045 015
AF116 025 | BFYS0 0-21 | OC45  0:45 013
AF117  0-25 | BFYs1 0-21 | OCl 025 013
AF186 160 BFYs2 023 OC72 045 0-13
AF239 0-45 | BR10O0 0-40 OC76  0:45 009
ASY2T 045 | BY100 045|OC77T 078 012
ASY28 025 | BY126  0-12 | OC81 0-50 3
BA102 0-25 | BY127 e12 OC8iD 0-28 3
BA115  0-15 | BFX6! series | OC81Z  1-00 n
BC10T  0-14 0- ocs3 0-55 e-55
BC108 014 | BZY88 series | OC140 150 -6
BC109 . 015 | 0-12 | OCi70  0-50 (BT
BC113  0-15 | CRS1-05 0-45 [ OCY71  0-50 ]
BC117  0-22 | CRS1-40 0-60 | OC200 100 17
BC143 0 0-45 | OC201 175 o117
BC147 0 0-75 | OC202  1-50 16
BC148 0 9-42 | OC203 1-50 012
BC169C 0- 0865 OCP11 1-25 0-13
BC182 0- 9-60 | ORP12  0-80 13
BCi82L 0 1.25 | ORP60  ¢:65 014
BC184L O 075 TiC44  0-30 ¢-30
C338 0- 040 | TIC226D 1-40 1-75
BCY32 - o-40 | TIL209  0-22 .00
BCY33 0 0-40 | TIP42A 0-70 0-48
BCY34 0 0-40 | ZTX107 010 045
BCY70 0- 1.25 | ZTx108 0-10 040
BCYTt 0 0-75 | ZTX300 0-12 005
BCY72 0 055 | ZTX301 013

BCZi1 § 042 | ZTX302 017

BD121 % 015 | ZTX304 0-22

BD124 075 OAgi  0-07 | ZTX500 0-12

XN7400 016 | SN7428 0-40  SN7486 0-47 | SNT4145 4-26 | XN74192 2-00
SN7401  0-16 | SN7430 0-16 [ SN74p0 0-55 | SN74150 1-75 | SN74183 2:00
N7402 0-16 | SN7433 0-37 | SN7491AN SN74151 1-00 | SN74194 1:30
N7403 0-16 | SN7437 037 1-00 | SN74154 2-00 | SNT4195 1-10
SN7404 0-26 | SN7438 0-37 | SN7482 0-70 | SNT4155 1-00 | SN74196 1-20
N7405 0-22 | SN7440 0-22 | SN7493 0-70 | SN74156 1-00 | SNT4197 1-20
N7406 0-42 | SNT441AN SN7494 0-80 | SN74157 0-85 | XN74198 2-T7
N7407 0-42 0-92 | SN7495 ©0-80 | SN74170 2-52 | SN74199 252
N7408 0-28 | SN7442 079 | SNT496 095 | SNT4174 157

N7409 0-28 | SN7450 0-16 | SN7497 387 | SN74175 1-10

N7410 0-96 | SN7451 016 | SN74100 1-89 | SN74176 1-26

N7411 0-25 | SN7453 016 | SN74107 0-45 | SN74190 200

N7412 0-30 | SN7454 0-16 | SN74110 0-58 | SN74191 2-00

N7413  0-36 | SNT460 o-1g gnm:g 2-90

N7416  0-36 | SN7470 0-3 N741 -68 i

N7417 0-38 | SN7473 0-4% | SN74121 0-50 DiL 8 B 15p
N7420 0-125 N7474 o-;‘z' gmug :-1« DIL 14 pin 15p
N7422 0-25 | SN7480 0- N741 00 i

N7423  0-37 | SN7 1-10 | SN74141 0-90 | SOCKETS16pin 17p

VAT

To be added
to all orders

Valves & Plastic
Transistors 12;%
Integrated
Circuits & Metal
Can Transistors

8%

THIS MONTH’S

@ OSCILLOSCOPE TUBES
Types CV 1526,
VCR 139A
All at £8- 00 each,+ p & p 50p
Add 8% VAT

SPECIAL OFFER

TERMS OF BUSINESS: C.W.O. A/c’s avaliable to approved companles
on application. Telephone and telex orders accepted. Export and trade
enquiries welcome. Open daily to callers 9 a.m.-5 p.m. Monday to Friday.
Prices correct when goling to press.

Prices on application for any types not listed.

Obsolete valves a speciality.

VALVE MAIL ORDER GO.

Climax House, Fallsbrook Rd
Streatham SW16 6ED

%ELEPHONE
01-677 2424

Practical Wireless, April 1977
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DIODES

SEMICONDUCTORS-COMPON

SUPER UNTESTED PAKS

LINEAR PAKS
Manufacturer's ''Fall Outs'’ which Include
Functional and part-Functional Unlts.
These are classed as '‘out of-spec' from
the maker's very rigld speclfications, but
are |deal for learning about ICs and ex-
perimental work.

U721-30 Assorted Linear Types, 709 741,
747, 748, 710, 588, etc.

ORDER No. 16227 *£1-50
U7SD FM STEREO DECODER
51Cs 76110 equivalent to MC1310P-MA767.
Data suppiied with pak.

ORDER No. 16229 *£1-50
U76A AUDIO POWER QUTPUT
AMPLIFIERS
Bassorted types. SL403, 76013, 76003, etc.
Data suppiled with pak.

ORDER No. 16228 °£1-00

74 SERIES PAKS

Manufacturer's '‘Fall Outs" which Include
Functional and part-Functional Units.
These are classed as “‘out-of-spec’ from
the maker's very rlgid speclifications, but
are ideal for learning about ICs and
experimental work.
74G—100 Gates assorted 7400-01-04-10-50-
60, etc

ORDER No. 16224 £1-2
74F—50 Flip-Flops assorted 7470-72-73- 74-
76-104-109, etc.

ORDER No. 16225
74M—30,MSI. Assorted Types. 7“1-47 90-

54,
ORDER No. 16226 £1-20

VEROBOARDS PAKS

VBi—Approx. 30sq.In varlous slzes. All
0-1in matrix.

ORDER No. 16199 60p
VB2—Approx. 30sq.in varlous sizes. 0- |5|n
matrlx.

ORDER No. 16200 80p

ELECTROLYTIC PAKS

A range of paks each contalning 18 firgt
uuallty, mixed value miniature electroly-
tic

EC1—VaIues 1rom 0-47uF to 10uF.

ORDER No. 1 *60p
EC2—Values from 10L4F to 1001F.

ORDER No. 16202 “s0p
EC3—Values from 1001F to 680uF.

ORDER No. 16203 “sop

C280 CAPACITOR PAK

75 Mullard C280 capacitors, mixed values
ranging from 0-014F to 2-2uF complete with
Identtfication sheet.

ORDER No. 16204 *£1-20

PLEASE WORD YOUR ORDERS
EXACTLY AS PRINTED, NOT
FORGETTING TO INCLUDE
OUR PART NUMBER

VAT
ADD 121+% TO PRICES MARKED*
ADD 8% TO OTHERS EXCEPTING THOSE
MARKED t, THESE ARE ZERO RATED

Type  Price Type Price Type Price Pak Order .

. . . No. Qty. No. Price

::1}390 Sgg; g;:gg 20:: g;g; :g:} g:gis ggg; U50 100 Germ. gold bonded OA47 diode 16130 £0-60

o . U5t 150 Germ. OA70/81 dlode 16131 +£0-60

AAZ13 £0-10 BY105 £0-18 BYZ13 £0-26 OA182 £0-97 U52 100 Silicon dlodes 200mA OA200 16132 £0-80
AAZIT £0:10 BY114 £0-12 BYZ16 £0-41 OA200 £0-08 | 07 ' B §° 750 Aes1N4148 133 £0760
BA100 £0°10 BY124 7£0-12 BYZ17 £036 OA202 £0-08 | 20 127 s”° ‘-‘5“ "'h t 750m A 16138 eots0
BA102 £032 BY126 *£0-15 BYZ18 £0-36 SD10 - Uss 20 &Il "-‘C' "'Pd? 3'“ 16130 50760
BA148 £0-15 BY127 °£0-16 BYZ19 £023 SD19  £0-06 | ;20 =0 aoo%e\zl :e‘r“erzlgofc";ge 16138 £0"80
DAl Sol2 BY128 [£018 Qat0 £035 N34 EXU1UST 30 NPN trans BOI0VS piasilc 16137 *£0-60
BA156 £0-14 BY133 *£0-21 OA70 £0-07 IN914 £0.06 | U8 30 PNP trans BC177/178 plastic 16138 *£0-60
BA173 £0-15 BY164 £0-51 OA78 £0-07 IN9I6 £0-06 | US® 25 NPN TO39 2N697/2N1711 silicon 16139 £0°60

. ., . U0 25 PNP TOS59 2N2905 sllicon 6140 £0:60

BB104 £0-15 BY176 °£0-75 OAS8! £0-87 IN4148 £0-06 Ust 0 NPN TO18 2N706 slil 16141 £0-60
BAX13 £0-07 BY205 £0-00 QASS £0-08 |S44 ~ £0-05 | US 25 NN BEvaas C Stticon oA s
BAX16 £0-08 BYZ10 £0-36 OA90 £0-07 1S920 £0-06 U3 30 NPN plastic 2N3906 sllicon 16143 ©£0-60

U4 30 PNP piastic 2N3905 sllicon 16144 °£0-60
SlLlCON RECTIFIERS Ug5 30 Germ.0071 PNP 8145 £6-60
uss 1§ Plsullc power 2N3055PNPN 16}43 c:\go

Type Price Type Price Type Price Type Price | Y67 10 TO3 metal 2N3055 NPN 1614 £1-20
1S920  £0-06 IN4003 £0-07 1S020 £0-10 IS031 £0-25 | U68 20 Unl]unc(lonYtrans ns43 16}:8 52:60
1S921  £0-07 IN4004 £0-08 15021 :::0-11: N340 s:u 333 13 ;:mg gg; Yggg case ees f:’_gg
:gggg f:gg: m:ggg :g:: :gggg 5',’,2}4 m‘;’:og fw:: Code Nos. mentioned above are given as a gulde to the type of
1S924 £0-10 IN4007 £0-91 1S027 £0-18 IN5404 £0-17 | devicelnthe pak. The device themselves are normally unmarked.
IN4001  £0-05 1S015 £0-09 1S029 £0-20 IN5406 £0-2t
IN4002 £0-06 IN5407 £0°25 COMPONENT PAKS

TRIACS Pak Order
No. Qty. N 1 Erlce
2 AMP TOS CASE 10 AMP TO4s case | C1 200 Reslsformixed value approx. ste 0-60
Volts No. Pric Volts No. Price { c2 150 Capacltors mixed value approx. 16165 °£8-80
100 TR12A/100 £0-3 100 TR110A/100 £0-77 (count by weight)
200  TR12A/200  £0-51 200  TRI10A/200 £0921 c3 50 Preclson resistors. Mixed 16166 £0-80
400 TR12A/400 £0-1 400 TR110A/400 £1-12 values
c4 80 {W resistors mixed preferred 16167 *£0-60
values
VO;SAT:: W CASPE”“ Vo::sA::: WD CAIS,ZCG Cs § Pleces assorted f&rﬁiﬁe mdsF 16168 :EO-BO
2 2 C6 2 Tuning gangs. M W VH 16169 £0-80
100 TRIGAMO0  £0°81 1 100 TRI0A/100  £0-T7( &7 | Ppack wire 50 meters assorted 16170 £0-60
200 TR16A/200 £0-81 200 TR110A/200 £0-92 colours single strand
400 TR16A/400 £0-77 400 TR110A/400  £1-12 | g 10 Reed switches 16171 .
Cc9 3 Micro switches 16172 °£0-
HYRI S C10 15 Assorted pots 16173 o
T STOR o 5 Metal lacl:’so:ketf 3r:<3-Smm 16174 *£0-60
2 x standard switch types
600mA TO18 CASE 7 AMP TO48 CASE C12 30 Paper condensers preferred 16175 *£0 60
Volts No. Price Volts No. Price types mixed values

10 THY600/10  £0-13 S0 THY7A/50 £0.48 § C13 20 Electrolytics trans. types 16176 *£0-60

20 THY600/20  £0°13 100 THYTA/100  £0-51 | C14 1 Pak assorted hardware— 16177 £0-80

30 THY600/30 £0-19 200 THYT7A/200 £0-57 nuts/bolts, gromets, etc.

50 THY600/50 £0-22 400 THY7A/400 £0°62{ C15 5 Mains slide switches ass. 16178 *£0-60
100 THY600/100  £0-25 { 600  THY7A/600 £0-78 | C16 20 Assorted tag strips and panels 161 79 £0-60
200 THY600/200 £0-38 | 800  THY7A/800 £092{ C17 15 Assorted control knobs 16180 *£0-60
400 THY800/400  £0-45 Ci18 Rotary wave change sultches 16181 *£0-60

10 AMP TO48 CASE Cci18 2 Relays 6-24V operating 16182 “£0-60
Volts No. Price { €20 1 Pak. copper laminate approx. 16183 £0°60

1 AMP TO5 CASE 50 THY10A/50 £0-59 200 sq.In.
Volts No. Price 100 THY10A/100 £0-57 | C21 15 Assorted fuses 100mA-5 amp 16184 £0-60

50 THY1 AI?O :::gg. 200 ¥:y}°“g$ f;o-% C22 50 Mestlrle:ai\é(éosllgsrlng assorted 16185 £0-60
1",88 ;:a :;2$ m.zz ggg 7H¥18ﬁ;goo 58.99 C23 60 v:ltzéislstors mixed preferred 16188 °£0-60
;83 ¥:;} :;ggg 23'}: had WLIAREYEED (515 C24 25 Presets nssom.:jd type and valdue 16186 'E:-::
800 THY1A/800 £0-58 16 AMP TO48 CASE C25 30 Mect(r’?:usrtsrande wire assorte 16187 £

Volts ?o. Prlge
50 HY16A /60 £0-54

3 AMP TO66 CASE 100 THY16A/100 £0-58 SLIDER PAKS
Volts No. Price 200 THY16A/200 £0-62

50 THY3A/50 £0-25 400 THY16A/400 £0-77 | Pak Order
100 THY3A/1G0 £0-27 600 THY16A/600 £0:90 | No. Qty. No. .Prlca
200 THY3A/200 £0-33 800 THY16A /800 £1-39 | St 6 Slldll.*r potentlometers, mixed 16190 £0-80
400 THY3A/400 £0-42 values
600 ¥:;3A2600 f:o-so 30 AMP TO% CASE S2 6 Sllder potentlometers all 470 16191 *£0-60
800 3A {800 065

Voits No. Price g0
50 Y:;goﬁﬁgo g}g S3 6 Sl‘ld:rnpﬂtentlometers all 16192 £0-60

100 T 0. - e
5 AMP TO66 CASE 200 THY30A/200 £9-83 S4 6 Sflder potentlometers all 16193 £0-60
Volts No. Price 400 THY30A/400 £1-78 t 19 *£0-60

50 Y:YSAISO £0-36 600 THY30A/600 £3-50 S5 6 Silder potentlome ers, all 16194 £
100 THYSA/100  £0-48 6 6 Slider potentlometers, all 16195 *£0-60
200 THYS5A/200 £0-50 | o el e Prtentiometers
400 THYSA/400 £0°57 BY:I 01/500R £0-80
600 THY5A /600 £0-69 BT102/500R £0-80
o THvsAlsw o | giioe CERAMIC PAK

gﬂg; 2::: Contalning a range of first quality minlature ceramlc capacltors.
5 AMP TO20 CASE 2N3228 £0-70 gn{epeatuble value. Order
Volts No. Price 2N3525 £0-77 N: ot Price
400 THYSA/400P £0-57 BT X30/S0L £0-33 MC1 2‘7- T ltors, 3 16160 *£0-60
600  THY5A/600P £0-69 | BTX30/400L £0-46 o e et ST
800 THYS5A/800P £0-81 C106/4 £0-60 33pF 39pF, 47pF, GBDF and
oF
MC2 24 mlnlatur: celram|$ ca;::acltorsF 3 1616t “£0-60
of each value~100pF, 120pF,
ORDERING 150pF, 180pF, 220pF, 270pF,

330pF and 390F

CARBON RESISTOR PAKS

These paks contain a range of Carbon

Resistors, assorted Into the following
groups:
R1~60 mrlxed iW 100-820 ohms.

ORDER No. 16213 “sop
R2—=80 mixed ;W 1-8-2kQ}

RDER No. 1 *80p
R3—60 mixed W 10-82kQ
RDER No. 1621 “60p

R4—60 mixed iW 100 82050 .

ORDER No. *80p
R5—40 mixed ;W 100 -8200) .

ORDER No. 16217 “80p
R6—40 mixed W 1-8-2k0

ORDER No. 16218 “s8p
R7—40 mixed W 10-82k02

ORDER No. 16219 *“s4p
R8—40 mixed W 100-820kQ .

ORDER No. 16220 “sép
R9—60 mixed }W 1-10MQ

ORDER No. 16230 “80p
R10—40 mixed {W 1-10MQ

ORDER No. 16231 “60p

Just a selection from our huge
stocks!

SEE OUR
1977 CATALOGUE

126 pages packed with valuable
Information

ORDER NOW
ONLY 50p plus 15p p & p

WORLD SCOOP JUMBO
SEMICONDUCTOR PAK
Teansistors, Germ. and Siltcon Rectlflers,
Diodes, Triacs, Thyristors, ICs and

Zeners.
ALL NEW AND CODED
Approx. 100 pieces. Offering the amateur

a fantastic bargaln PAK and an enormous
saving—identification and data sheet In

every pak.
ORDER No. 16222 £2-2%

-PAN

N, 1 3, BALDOCK ST., WARE, HERTS
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NEWNES

PANEL TRANSISTORS

. Type Price )} Type Price Type Price Type Price Type Price Type Price
4in RANGE Acizs £0-16 | BC109C £0-08 BCieo £038 | BFX84 £023 Tibasc £0'82 2N2900A_ BOOKS
i i : C147 *£0-09 { BC46! £0-38 85 £0-24 IP30A £0-50 19 .
Size 44 x 3} x1#in ACi28 £0.12 | BC148 *£0.09 | BCATT £0-20 | BFXss £0-25 | TIP30B £0-60 | 2N2907 £0-20 No. 229 Beginners
e Price | ACTzsx£0-26 | BCls 1000 | BEUe £048 | BEXEL £33 | TIPSE E03 | 0 co Guide to
. - 57 *£0-12 479 £0-20 88 £0- 31 A £0- £0- f
0-50uA 1302 £4-50 | AC13a £0.15 | BC158 *z0-12 | BCs547 *£0-12 | BFX90 *£0-55 | TIP31B £0-68 | 2N2926G Electronics
0-100A 1303 £4-50 | AC137 £0-15 | BC159 *£0-12 | BC548 *£0-12 | BFYS0 £0-14 | TIP3IC £0-68 *£0-09 | Price £2-25¢
0-500uA 1304 £4-50 | AC141 £0-18 | ‘BC167 *£0-12 | BCS49 “£0-12 BFYS! £0-14 | TIP32A £0-64 | 2N2926Y
0-1mA 1305 £6-00 AC141K £0-30 | BC168 °£0-92 | BC550 °£0-14 | BFY52 £0-14 | TIP32B £0-76 *£0-08 | No. 230 Beginners
m 6 AC142 £0-18 | BC169 *£o-12 | BC5S56 *£0-14 | BIP19 £0-38 | TIP32C £0-80 | 2N2926Q Guide to
0-50V 1306 £6-00 | AC176_£0-12 | BC169C BCS557 *£0-13 | BIP20 £0:38 | TIP41A £0-66 *£0-08 >
ﬁg”gxig-g o €012 ggsss :2“5 ale/zorsz ;:qu §o~7n 2N2926R A Television
i £0- BC170 *£0-10 559 *£0- 0 4 0-80 i .
25!n ZAI:‘*GE_ ACts £0°25 | BCITI 1010 | 8Os £0-50 BRYSS £0-45 TiP2A £0-72 | 2N2o268, Price £2-25%
ize 24 X 13 X 14in £0 BC172 *£0-10 116 £0-80 05 £1-90 | TIP42B £0-78 £0-08 ;
val N Pri AC180K £0-30 | BC173 *£0-12 | BD121 £0-65 | BU105/02 TIP42C £0-95 | 2N3053 £0-16 No. 231 Beginners
alue o. rice | AC181 £¢-20 | BC177 £0-16 | BD123 £0-65 £1-95 | TIP2955 £0-95 | 2N3054 £0-40 Guide to
0-50uA 1307 £3-50 | AC181K£0-30 | BC178 £0-16 | BD124 £0-70 | BU204 £1-70 | TIP3055 £0°78 2N3055 £0-40 Transistors
_ . Acis7 £0-16 | BC179 £0-16 | BD131 £0-35 | BU20S £1-70 | TIS43 £0-22 | 2N3414 2£0-16 ;
0-100uA 1308 £3-50
0_500A 1300 £3.50 ﬁggxgo-fg BC180 £0-25 ggml c?v-lga gggggl 2£z-4o 'lrJlsgo *£018 zn:u}s :2“3 Price £2-25¢%
o : 0 BC18! *£0-25 131/132 0 T46 £0-20 | 2N3416 *£0-
{ AC188K £0-26 | BCis2L £0-80 £2-95 | ZTX107 2N3417 *£0-29 | No. 233 Beginners
g’_;va 1310 £3-50 | JR140 £0-60 eg0-10 | BD133 £0-60 | E1222 £0-38 ego-10 | 2N3614 £0-85 Guide to Radio
0 1311 £3-50 AD1z £0°85 | BCIES *00 | BDIS £0.36 MJEzess | ZTXI08 ansots £0.00 | o0 ot
1 0-75 ci83L D136 £0-36 £0-88 *£0-10 | 2N3616 £0-50 :
MR2P TYPE AD149 £0-60 ~£0-10 | BD137 £0-38 | MJE3055 ZTX108 2N3646 *£0-09
N AD161 £0:36 | BCis4 *£0-10 | BD138 £0-45 £0-60 og9-10 | 2N3702 °£0-08 | No. 234 Beginners
Size 42 x 42 x30mm ADl62 £0-36 | BC18AL BDWS £0-54 | MJESO ZTX300 2Na703 *£008 | Guide to Colour
Value No. Price | AD161/162MP »£0-10 | BD £0-60 £0-45 eg0-12 | 2N3704 *£0-07 -
0-50uA 1313 £4-80 £0:75 | BC207 *£0-11 BD139[140MP MP8113 £0-45 | ZTX500 2N3705 *£0-07 Television
b AF114 £0-20 | BC208 "£0-11 £1-20 | MPF102 £035 *£0-14 | 2N3706 *£0-08 | pPrice £2-25t
0-1mA 1315 £3-20 | AFi115 £0-20 | BC209 *£0-12 | BD1S5S £0- so MPF104 £0-39 | 2N1613 £0-20 | 2N3707 °£0-08
AFi1e £0-20 | BG212 *£0-11 | BD175 £0-60 | MPF105 £0:39 | 2N1711 £0-20 | 2N3708 *£0-07 | No 235 Electronic
EDGEWISE ﬁ;m :.o-zg BC212L.£ . ggﬂe so-sg MPSAO§£ 0 2N1889 £0-45 2N3708A.£° . Diagrams
X . 18 £0- 4 01 177 £0-8! 0 2N1890 £0-45 07
Size 34 x 11 x2¢in AF124 £0-30 | BC213 *£0-11 | BD178 £0-68 | MPSA06 2N1893 £0-30 | 2N3709 *£0-07 | Price £1-80t
Cut out 2 in AR B BCiiL | BBUS 0T | psat | ML B | B
. - 0 21 2N2148 £0- . ;
Value No. Price | AF127 £0-32 | BC214 *£0-12 £1-70 2020 | naies £0.80 | 2ngsie £0.20 | NO. 236 Electronic
—1mA 1316 £4.05 | AF139 £0-58 | BC214L BD203 £080 | MPSAS56 2N2192 £0-38 | 2N3820 £0°40 Components
Timen oty caos | AT B3| i) BRGENE | o T | NGBS | Mem B | Mo B
: 81 £0 37 *£0-16 203/204M . ON2194 £0- 2N3823 £0-40
AF186 £0-58 | BC238 *£0-16 £1-70 | OC23  £1-50 | 2N2217 £0-22 | 2N4058 *£0-12 ;
MINIATURE AF235 £0.38 | BG251 "£0-15 | BDY20 £0-80 | OC24 £1.40 | 2N2218 £0-22 | 2N4059 £0-14 No. 287 Printed
BALANCE/TUNlNG ﬁﬂgg 20-95 BC251A ggxn £0-90 gggg f:o«so 2N2218A 2N4060 *£0- :4 Circuit Assembly
0-95 *£0-16 457  £0-37 060 £0-20 | 2N4061 *£0-12 i .
METER ‘AUtos £1.00 | BC3ot £0.30 | BF458 £037 | OC28 £0-90 | 2N2219 £0-20 | 2N4062 °£0-12 Price £1-80%
AUI10 £1.00 | BC302 £0-28 | BF456 £0-38 | OC29 £1-00 | 2N2219A 2N4284 £°0-18 T ;
Size 23 X 22 x 26mm AUN13 £1-00 | BC303 £0-32 | BF594 *£0-15 | OC35 £0-9%0 £0-24 | N42gs -z018 | No: 238 Transistor
Sensitivity 100/0/100mA ggg;é i:-o: gggm £o-:1u g;%%ﬁ '28-17 gggs 20-192 2N2904 £0-18 | 2N4286 ’£o‘}: Pocket Book
-0 27 *£0-16 9 £0-25 0 £0 2N2904 A 2N4287 *£0- i .
No. Price ggggg g-o: 3833;2;8 *£0-15 g;sw '20-7_;. %%71 f;°‘}5 £0-21 | 2N4288 '£o-:n Price £3-90%
-0 7 *£0-15 79 *£0-2 44 °£0-29 | 2N2005 £0-18 | 2N4289 *£0-18 ;
1318 £1-95 BCiosk £0-a1 | BCE “£0-13 BERB0 *£0-28 | TIC4s 2029 | 2N2905A 2N4290 +£0-18 NOF; 225 1t10 Thryistor
08C £0-08 440 £0-30 | BFX20 £0-25 | TIP29A £0-44 £0-21 | 2N4291 “£0-18 rojects using
BALANCE/TUNING BC109B £0-08 | BC441 £0-30 | BFX30 £0-30 | TIP20B £0-52 | 2N2006 £0-18 | 2N4292 *£0-18 SCRs and Triacs
Size 45 x 22 x34mm Price £2-50t
Sensitivity 100/0/1004A 74 SERIES TTL ICs
. No. 227 110 COS/
No. Price FULL SPECIFICATION GUARANTEED. ALL FAMOUS MANUFACTURERS iqi
1319 £2-00 Type  Pri T Pri T Pri T Pri T Pri T Pri MOS Digital 1C
Y| ice ype rice ype rice ype rice ype rice ype ric i
140 £o0-54 | 7400  £0-15 | 7441  £0-64 | 7482  £0-85 | 7493  £0-40 | 74122 £0-50 Projects for the
WIN. LEVEL METER |Ho f4 | s Bt i G |8 Ga e sl 0n o8] 0mel
h . - 445 0-90 | 7484 0-98 | 7495 0-75 | 74141  £0-80 j .
Size 23 x 22 x26mm 1403 £0.15 | 7412 £0-23 | 7446  £0-90 | 7485  £1-20 | 749  £0-80 | 74154 £1-30 Price £2-25%
Sensitivity 200uA 7404  £0-15 | 7413 £0-27 | 7447  £0-78 | 7486 £0-30 | 74100 £1:00 | 74180 £1-10 | No, 226 110 Opera-
No Price 7405  £0-15 | 7414  £0-58 | 7448 £0-80 | 7489 £2:90 | 74110 £0-50 | 74181  £2-00 : .
. 7406 £0-30 | 7416 €£0-28 | 7475  £0-48 | 7450  £0-42 | 74118 £0-90 | 74180  £1-50 tional Amplifier
1320 £1-95 7407 £0-30 | 7417  £0-28 | 7480  £0-50 | 7491 £0-75 | 74119 £1-85 [ 74198 £2-00 Projects for the
Vo METER 7408 £0-15 | 7440 £015 | 7481  £0.95 | 7492 £0-45 | 74121  £0-30 | 74199 £1-80 Home Constructor
u )
Price £2-501
Size 40 x40 X 29mm CMOS ICs
Sensitivity 130uA No. 242 Electronics
A Type Price Type Price Type Price Type Price Type Price Type Price
No. Price CD4000 £0-14 | CD40:2 £0-18 | CD4022 £0-95 | CD4031 £2:20 | CD4046 £1-30 c‘n':uon £0-28 I?ocket Book
1321 £2-00 Cbaoot £0.18 | CD40*3 £0-50 | CD4023 £0-16 | CD4035 £1-05 | CD4047 £1-10 | CD4072 £0-28 Price £3-75t
i CD4002 £0-18 | CD40'5 £0-30 | CD4024 £0-72 | CD4037 £0-95 | CD4049 £0-55 | CD4081 £0-18
] M NI CD4006 £0-98 | CD4076 £0-50 | CD4025 £0-18 | CD4040 £0-95 | CD4050 £0-55 | CD4082 £0-28 No. 239 30 Photo-
CD4007 £0-18 | CD4017 £0-90 | CD4026 £098 | CD4041 £0-82 | CD4054 £1-20 | CD4510 £1-30 electric Circuits
CD4008 £0-85 | CD4018 £1-00 | CD4027 £0-60 | CD4042 £0-82 | CD4055 £1-20 | CD4511 £1-60
MULTI METER CD4009 £0.55 | CD4019 £0-52 | CD4028 £0-85 | CD4043 £0-98 | CD4056 £1-40 | CD4516 £1-40 and Systems
D CD4010 £0-55 | CD4020 £1-10 | CD4029 £1-15 | CD4044 £0-94 | CD4069 £0-40 | CD4518 £1-08 Price £1-801
Size 60 x 24 x 90mm CD4011 £0-18 | CD4021 £0-98 | CD4030 £0-55 | CD4045 £1-40 | CD4070 £0-40 | CD4520 £1-25

A LINEAR 1Cs E e

1000 Type Prlce Type Price| Price}Type PricejType Price
D.C. VOLTS 0-10, 50, 250 1 -80|LM309K  £1-7 *£0-32 SN76013N TAA SEE OUR
o -37|LM320-5V _ £2-00) 0 *£1-40 Fegr 50 1977 CATALOGUE
-70jLM320-12V £2- 00| NE536 2- £0-50| SN76023N*£1-40|]YAD100 *£1-30
D.C. CURRENT 0-1 100mA | € -40|LM329-15V £2- 00| 10JUAT41C *£0-20;SN76110 *£1 50| TBA540Q*£2-50 | 126 pages packed with
Resistance 0-150kQ -10{LM320-24V £2-00 - *£0-20|SNT6115 *£1-90| TBA641B *£2-25 . b
. *£1-30|LM38ON  *£1-00) vE 30|SNTes60 *£0.75|TBABO0 *£0-s0 | valuable information
No. Price -35|LM381 AN *£1-15 £0-82 *£0-70|SL403D  *£1-75[Tg Ag10S *£0-95
1322 £5-95 -15]LM3900N *£0°63 : *£0-79|SLA14A  *£1°75 20 £0-90 ORDER NOW
1-55|MC72 ; ; +£0-35|TAAS508 £0-35]TBAB20 £0:90 | gy v 500 pius 15p
: *£2- *£0-35| TAA621A TBA920Q £3°40
*£0-35 *£2-00] TCA270S *£3 90 p. &p.

P&P

*£1- so MC1312PQ
3081 *£1-50 *£1-5
CA3089E *£1-50{MC1330P *£1-35
Postage and Packing add | CAIOAQ.  IMCIS oo 3 : .
25p unless otherwise shown. cm:«wzail :EL 40 -

i i i f LM301AH *£0-47 .
agg]e;rtézrle; airmail. Mini £3.00|MC1486G *£

18, BALDOCK ST., WARE, HERTS
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N PASSING

Smoke Sensor Alarm that is designed to give a visual and

audio warning when the gas or smoke content of the
atmosphere rises above a predetermined level. In view of the
apparent spate of explosions around the country in recent times,
frequently due to the leakage of natural gas, it might be thought
that we are trying to ‘cash-in’ on other people’s misfortunes.

Nothing could be further from the truth. The project was
scheduled for publication in this issue several months ago.
Observant readers may have noticed that issues with major
projects in them are being interspersed with issues containing a
number of smaller constructional designs. The Gas/Smoke Alarm
is just one of those designs, among a number that we shall be
presenting to our readers in the forthcoming months,

Should any of our readers make up this Alarm gadget then we
sincerely hope that it never goes off! It's like an insurance policy,
really. One pays and pays but hopes that the need to collect will
never arise! On the other hand, the Dual Power Supply also
presented in this issue is something that ought to be seen to be
working all the time. .

There is nothing more annoying than to finish an interesting
and enjoyable project only to find that there are not enough
batteries in the shack to get your pride and joy working. Our
design comprises two completely independent supplies, each
fully monitored for voltage and current output, which shouid
prove to be just about the most useful bit of gear to have around.

On a slightly different tack, the generaily forecast shortage of
components, and the inevitable increase in prices for those that
are available, should tend to favour the smaller electronic project
in the future. Every constructor, if he is wise, soon begins to
collect bits and pieces, in the way of capacitors, resistors etc and
every nut and washer should be preserved. There are those among
us who can remember stripping down government surplus radio
and radar equipment after the last war and getting jars full of
lovely cadmium plated bolts, washers, nuts and so on, plus many
hundreds of various components, not to mention untold numbers
of that elegant and ubiquitous valve, the EF50! They must have
been produced by the million!

‘Ah! I hear you saying ‘but we can't get that sort of stuff today’.
No, maybe not, but is there a home, house, shed or attic in the land
that does not have a discarded TV in some dark corner? But
whatever you do, be careful when handling the tube, especially
when removing it from the chassis. If tube is sound and you intend
to use it again, all well and good, but if you are going to dispose of
it to the dustman then place it face downwards in a substantial
cardboard box and mark it accordingly. DO NOT try to break it
yourself or the resulting implosion could cause injury to the eyes
or face.

From then on it is an enjoyable few hours work, pulling the set
to pieces and sorting the ‘'swag’ into types of components as you
go along. Later, every component ought to be checked for actual
value before being used again. This is where a lack of test equip-
ment begins to show up. One of the more instructive and reward-
ing of pastimes is the building and using of test gear because
when there is something wrong with a component or circuit it
needs a little brain work to find the fault and that is where the
learning begins. ERIC DOWDESWELL Assistant Editor

QMONG our constructional projects this month is a Gas/

SILENT KEY

Readers will be sorry to learn of the death of Austin
Forsyth, OBE, G6FO, in his 70th year. He had been
Editor of Short Wave Magazine since 1938
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Fair enough

OLLOWING on from the
F story in the February issue

concerning the cancellation
of the 1976 Audio Fair, we are
now pleased to see the return of
this major event in 1977. Due to
take place at Olympia from
September 12th to the 18th, this
latest show promises to be an
even greater success than those
in past years.

The organisers, Iliffe Promo-
tions Ltd., say that “although the
show will retain its appeal to the
specialist audio and Hi-Fi
enthusiasts, the 1977 Audio Fair
will take account of the greatly
increased family demand for
sound and visual home entertain-
ment’’.

Provisional bookings have
already been taken up by such
firms as BSR, Shure, National
Panasonic, Eagle, Hitachi and
JVC. It would appear that this
is just the beginning of the list
of exhibitors and that ‘on the day’
all the old firms, together with
many new ones, will again be
under the one Olympia roof.

Audio Fair, Iliffe Promotions
Ltd., Dorset House, Stamford
Street, London SE1 9LU.

No free plugs for
this product

HY is it that we British
V\/ always seem to knuckle

under to ideas and tech-
nical innovations, when all and
sundry KNOW that ourstandards
in the field of electrical safety
are second to none? The point
that we’re getting at, is the
recent revelation from those
Barons of the EEC, that there
will shortly be a new “World
Plug”, designed specifically to be
compatible in any corner of the
world. Fine ideas indeed you may
say, but no amount of persuasion
will convince these EEC com-
missioners and their bevy of
technical advisers to incorporate
a fuse within the plug. You see
the plug is a 16A moulded de-
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vice with three in-line flat pins,
permanently fixed to the lead and
totally fuseless. This of course
would mean that all equipment
purchased would have to be
fused in the unit itself. and

should you decide that you would
like to keep your ‘“antiquated”
13A system, recently installed at
the expense of next year’s holi-
days, you will be delighted to
know that any new equipment

would have to have its plug
physically cut off and a new—
sorry old—plug put on.

Another controversial, and in
our opinion downright dangerous
idea, is that generally, the
sockets for these plugs will be
without shutters, although the
commissioners do state that ‘“pro-
vision MAY be made in the UK
for the use of shuttered socket
outlets”—how thoughtful of
them! Maybe if they do, we
woni't have a spate of dead
children—the result of poking
knitting needles and the like into
the open holes. It’'s a pity we
can’t say the same thing for those
unsuspecting French or German
children. Still we suppose that
the Commissioners have thought
all about this—or have they?

This sort of situation epito-
mises the depths that our nego-
tiators in Brussels have sunk to,
and its up to the general public
and the electrically orientated
press in this country to say STOP
—ENOUGH—we know what’s
right, and we refuse to be brow-
beaten into accepting an expen-
sive second-rate article.

Practical Wireless, April 1977

Tiny Tele!

OR the past four or five
F years, rumours have been
flying around thick and fast
concerning the imminent appear-
ance of a pocket sized TV. It’s
true to say that a couple were
produced and shown to the Press,
but were never marketed due to
some fundamental design fault.
There were also more, we are led
to believe, that were mnever re-
vealed to the Press, but were sent
back to the “Drawing board” for
a further re-think. However, Sin-
clair—possibly one of the leading
exponents of the miniature elec-
tronics industry in this country,
are now producing a truly tiny
TV, which really is “Pocket” size
—well large pocket size anyway!
—and are claiming a World first.
Called the Microvision, it’s just

6 X 4 X 1hin with a 2in screen,
and is claimed to work just about
anywhere in the Western World.
It can tune in to any UHF or

VHF channel in bands 1, 3, 4 or
5 and consume less power than a
large pen torch bulb—to be exact
750mW from 4 AA nickel cad-
mium rechargable batteries.
When fully charged, life is about
4 hours, with a 14-hour recharg-
ing cycle. Audio output is 50mW,
while EHT to the tiny tube is
2kV.

The Microvision is the result,
say Sinclair, of 12 years research
and some £500,000 spent in de-
velopment work alone. Readers
may also remember that the NEB
granted a large sum of money to
Sinclair, which really does prove
that some Civil Servants know
a good thing when they see it!

Manufactured at Sinclair’s
Headquarters at St Ives, the
Microvision is priced at $300 in
the USA or £175-00 plus VAT in
the UK.

Sinclair Radionics Ltd., London
Road, St [Ives, Huntingdon,

Cambs PE17 4HJ. Tel: (St Ives)
0480 64646.

Alex Marshall

T IS with regret that we have
I to announce the death of Alex

Marshall, founder of A.
Marshall (London) Ltd. of Crickle-
wood Broadway, London, after a
short illness. Mrs. Marshall is
continuing the business with the
same management staff.

Sutton & Cheam RS

HE ANNUAL Dinner Dance,
I will take place on Saturday
19 March at the Wood-
stock Hotel, Morden when the
guest of honour will be the
President of the RSGB, the Lord
Wallace of Coslany. Details from
Bob Tillin G3MES, 11 Great
Ellshams, Banstead, Surrey or
telephone Burgh Heath 56095.
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CONSTRUCTION

You may wish to construct the whole unit at one
go and then test it, but you can run the risk of being
faced with a totally baffling case of absolute silence
at the end! The method to be described is a “build
and test as-you-go” procedure which to some extent
avoids this. Construction cannot be described as
elementary, but neither is it particularly difficult.
Be methodical in your approach and do not try to
rush. First to be assembled is PCB1 according to
the plan given in Fig. 5b. If you have not attempted
PCB construction before, do not be afraid of making
a start now. Follow the usual rules when mounting
components; semiconductor connections are given in
the drawings. With the board drilled as shown, the
LP1186 and BLR3107 modules will only fit in one
way round, as will L2. CF1 and CF2 may be mounted
either way round. The relay may present a slight
problem.

Collt

End of reed

Lead bent
not too close
to reed

P
Coll
Reed TMA 99

Fig. 6. Diagram of the reed relay assembly as used by the author.

Fig. 6 shows how the reed was mounted in the
coil in the prototype, when a fairly standard type
was used. If the relay used has different base con-
nections, either it or the board will have to be
suitably altered. Fig. 7 shows the heatsink for Trl,
which is mounted vertically as indicated. Note that
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to avoid the tuner current passing through the fixing
screws of the heatsink a separate lead is soldered
between the heatsink and the PCB. Apart from the
power input, aerial and output leads, and the tuning
voltage lead to the tunerhead, leave all flying con-
nections off at this stage, which makes initial testing
considerably easier. Finally, check all wiring
thoroughly against the diagrams.

» 100mm 4 Smm

TP 1 P
Iﬁ Solder tag Gr q
pGromme

e E
.
L~ 185W6.

Aluminium

Drill to take TO3
transistor (Tr1)

|
Lead to pad on
PCB(IC1 pins 7.8)

Driil 2BA clear
to mount on PCB

Leads for base

TMA 992 and emitter

Fig. 7. Details of the heatsink for transistor Tr1, which is bolted on
direct without any insulating kit. Avoid shorting the heatsink, which
is at +25V, to earth.

Figs. 8 and 9 show the layouts for PCB2 and PCB3.
Notice that PCB3 is not drawn full length; to each
end of what is shown in the diagram should be added
another 13in of unetched board, making a total
board length of 1lin. On these unetched portions
holes should be drilled to take the mains switch and
fine tune control (both of which are bolted to PCB3).
Brackets may be bolted on for fixing the completed
assembly of PCB2 and PCB3 to the chassis bottom.
The positions for these holes can be calculated from’
Fig. 10.

When mounting the LEDs observe that they lie
on the copper side of PCB3, with their leads taken
in a loop and back through the second set of holes
provided on the board, for soldering. C45 to C52
must be bent flat on the board in order to leave
clearance for mounting PCB2.

Practical Wireless, April 1977
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PCB2 itself is relatively straightforward to con-
struct and assemble; use screened lead where in-
dicated; this is important as wires carrying the tun-
ing voltage are particularly likely to introduce hum
into the system, which then appears at the output.

Next construct the first part of the chassis. It will
be seen from Fig. 11 that the metalwork is made of
18SWG aluminium in two L-shaped pieces. One forms
the back and bottom, the other the front panel with
a 2omm (lin) flange for attaching it to the bottom.
It is the first-mentioned piece which must be made
now; cut, bend and drill as appropriate, making any
alterations as necessary for the components actually
used. For accurate drilling it is probably best to
locate the positions of the holes for PCB1 by using
the board as a template. Any treatment intended
for the back panel such as labelling should be done
now. The prototype was sprayed white, the lettering
put on and then a very thin protective coat of poly-
urethane varnish sprayed on top. Allow adequate
time for the paint to thoroughly harden off.

& Frimary @
B

Mains Transtormer

_ Sec Sec
[ 9’
L
L /-4x1N4001
- +
To C1

Fig. 12 Method of connecting the four 1N4001 diodes to the secondary
tags of the mains transformer to form the bridge rectifler.

Now mount the switch S2, the sockets, the mains
transformer and capacitor Cl. If the recommended
transformer is used, its windings should be wired in
parallel and in phase Fig 12, and the four secondary
tags may conveniently be used for soldering the-diodes
D11 to D14 into the circuit. Temporarily connect a
mains supply direct to the transformer, connect Cl
in circuit, and ensure that this unregulated supply
gives about 35V. If all is well, PCB1 may be mounted
on the chassis floor and the aerial, output, and
power supply connections wired up.

PRELIMINARY TESTING

Note that C57 and C58 are mounted directsy on
the DIN socket, not on PCB1. Wire in S2 but during
testing leave it switched off (open circuit) until
testing the mute circuitry. Leave the Cl1 end of the
wire link on PCB1 between Cl1 and the rest of the
board circuitry unconnected at this stage. Switch
on and if all is well, Trl, IC1 and IC2 should all
remain cold; VR1 and VR2 are adjusted to give
12V at the output of the main supply regulator, and
17-5V from the tuning voltage regulator. Then con-
nect a milli-ammeter across the broken link. men-
tioned above, thus delivering power to the boarc.
About 70mA should flow and the supply rail remain
at 12V. See that none of the ICs or transistors are
hot; all the ICs and Trl will be warm under normal
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conditions. When satisfied, the link may be soldered
in place.

Plug in an aerial and amplifier, and feed a tuning
voltage to the tunerhead using the 17-5V supply
and a 100k} potentiometer. With L2 adjusted so
that the top of the core is one or two turns below
the top of the screening can it should be possible
to tune in a station. Adjust the core for maximum
audio level (corresponding to maximum inter-station
noise). Find a stereo transmission and adjust VRS so
that the decoder separates the two channels: if
necessary an LED may be connected in place of
LED9 between RS5 and the 12V rail which will then
illuminate when a station is being received in stereo.
Check the voltages provided in Table 1. If at any
stage it is suspected that something may be wrong,
switch off immediately and check the circuitry.

TABLE 1
» 4 g o N i P
Test Voita
Unregulated supply when leaded. 22 fo 26
Main supply 12.
F Tuning supply 175
Decoder supply {top of C40) 105
Detector supply (top of C23) 10

IF amp supply {top of C15} 8:5
Tunerhead supply (fop of C18) 7-8
1C4 referance volts (pin 10, 1C4) 5-6

‘@ BE

(All measurements made with a 20kQ/V voltmeter on 5 or 25V
range as applicable).

Now attach all the leads to PCB1 not previously
soldered in place, and connect all the wires leading
between PCB2 and PCB3, and those between these
two boards and PCB1 (the 100k{) potentiometer
used earlier is not now needed). Bolt PCB2 and
PCB3 together and mount the assembly on the
bottom of the chassis using two small brackets as
indicated in Fig. 11. The four rubber feet should
also be attached, and the mains switch S1 wired
into drcuit. The copper side of PCB3 is painted matt
black all round the touch buttons (the positions of
which are indicated in Fig. 10) so that above, below,
and at the ends of the row of buttons a 4in border
of black exists. The copper-less lines in between
the electrodes on each button should also be painted.

The stations should be labelled, from left to right,
2,3, 4 L,L L L, L (three BBC national stations
and five local). This may be done either on the
central electrodes (in which case a small covering
of varnish should be placed over the letters if
‘magic letters’ are used, but not so as to cover the
whole electrode which would then insulate it), or
on the front panel underneath the buttons.

SELECTOR TESTING

Now comes the station selector testing.” Switch
on once more and ensure that the two supply rails
remain at their correct voltages (an indication that
the circuitry is not taking too high a current). One
of the station LEDs should be on, and touching
other buttons should select the corresponding
stations; try adjusting the tuning presets to see
that they all tune the receiver satisfactorily. When a
stereo broadcast is being received the stereo beacon
should be illuminated.

Practical Wireless, April 1977



To set up the switching levels of the signal
strength and tuning indicator LEDs it is necessary
to peak up the tuning of L2. Detune the receiver
so that a station is just distorted, and connect a link
across the reed contacts of relay, RLA. If the AFC
is working, the station should return to tune. Con-
nect a voltmeter across the reed contacts; set the
fine tune control to its midway position and adjust
a tuning preset so that a station is in tune (when no
voltage should be read). Detuning the receiver with
the fine tune control should give equal but opposite
voltage variations when the control is moved to
equal positions either side of the midway position.
If not, adjust L2 and re-tune the receiver such that
this is so. It should be possible to do this with
variations up to about 3V, which will mean that the
system is sufficiently well adjusted for use.

J
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Now place the voltmeter across R8. Turn VRS
fully anticlockwise and adjust VR3 and VR4 so that
LED14 and LEDI13 switch on and off at voltages
about 0-4V below and above the in-tune voltage
respectively. Leaving the receiver exactly in tune,
place the voltmeter on pin 13 of IC4, and adjust
VR5, VR6 and VR7 so that LEDs 13 and 14 switch
on at 2V, LEDI12 at 3V, and LED11 at 4-5V. Altera-
tion of the voltage on pin 13 for this purpose may
be done by de-tuning the receiver, but the best
method is to remove the aerial and then slowly
bring it up to the centre pin on the socket. When the
receiver is tuned to a strong signal and the presets
correctly adjusted the LEDs should progressively
switch on as the signal strength is increased by the
method outlined.

It is emphasised that all the LED adjustment
should be done when the tuner is warmed up as the
level indicator circuits are rather temperature-
sensitive. Under normal operating circumstances the
room temperature should not vary toe much, but
if it were to do so the voltages at which the LEDs
switch on would vary corsiderably. With the signal
level indicators set to the above values, when LED
12 is on the signal is strong enough for reasonable
mono reception, and when both LED11 and LED12
are on then noise-free stereo reception should be
possible.

Practical Wireless, April 1977

AFC ADJUSTMENTS

Lastly the AFC override circuitry and the DIL
socket defeat functions must be tested. During the
above work, it will be found that when the tuning
LEDs go off, the output is muted. Now insert a diode
across pins 2 and 15 of DILI1, in the orientation
shown in Fig. 4. The mute function should now be
inoperative on Radio 2; that is, instead of the output
being quiet when the tuning lights are extinguished,
the station will gradually fade into a loud back-
ground hiss as the receiver is detuned. The station
should also be permanently in mono. The same
applies to diodes inserted across corresponding pairs
of pins for other stations. Now similarly insert a
diode between pins 1 and 16 on DIL1. Again select
Radio 2, where the AFC should now be operative,

View down on to the Touch Tuner
with mains transformer and
smoothing capacitor lo the left,
both bolted direct to the chassis.
The Tr1 heatsink is al exireme lefl
of main PCB while PCBs 2 and 3
are flited behind the front pangl.
The longer of these two boards
carries the fine luning control and
mains switch. The shorter board
carries the eight slation luning
polentiometers which can be
clearly seen.

signified by the fact that the sound remains clear
and undistorted and the tuning indicators perman-
ently on, over a considerable frequency range. At
the extremes of this range the AFC will suddenly
cease to operate and the station will be lost, denoted
by the extinguishing of the tuning and signal strength
LEDs. Try holding your finger on the Radio 2
button; it will need a firmer touch than when select-
ing a station, but the AFC should be rendered in-
operative by this action, and the AFC beacon will go
out. This permits accurate tuning of the station.

The same can be done for all the other stations
by inserting a diode across the appropriate pins.
Switching S2 to the off position will permanently
defeat the mute function. This completes the elec-
tronics of the tuner and you can now insert diodes
as required, and tune in the stations. The in-tune
position is, of course, indicated by both tuning LEDs
being illuminated. Although a simple piece of wire
will suffice as an aerial in many cases, the benefits
of a better arrangement are considerable when
trying to receive high quality stereo broadcasts or
signals from distant transmitters.

The last part of the work is to construct the front
panel Fig. 10. As stated before, this is an L-shaped
piece of aluminium (Fig. 11). Drill holes on the
flange so that it may be fixed to the chassis bottom
with the same bolts as are used to keep PCB2, PCB3
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and the front rubber feet in place. Great care must
be taken when cutting and drilling the front itself;
there is considerable use of straight lines and sym-
metrical patterns which, if not strictly® adhered to
will mean that the panel will not coincide with the
components on PCB3, and the appearance will be
disastrous! Although positions are given in Fig. 10
for drilling the holes and cutting the slot it is
strongly recommended that each hole is positioned
with reference to the reader’s version of PCB3.
This means placing the panel in position against the
LEDs (it may be necessary to remove the mains
switch and fine tune control) and marking where the
holes should be drilled on the inside of the panel.

Now drill each LED hole, one at a time; drill them
only to 0-2in diameter and file out the hole to take
the black clip. This way ensures that straight lines
of LEDs are obtained. Similarly drill the holes for
the spindles of the controls, and cut out the slot.
Any painting and lettering intended should be done
at this stage, removing the LED clips to do so, of
course.

The prototype was treated in the same way on
the front and back panels, as has already been
described. When the paint has hardened, glue to
the inside of the front panel, all round the slot,
some 'sin square balsawood rod, painted matt black.
This will hide undesirable parts of the printed cir-
cuit from view and prevent reflections from the
LEDs on the buttons.

A three-sided wooden sleeve was made for the
tuner from teak veneered plywood. Simple tack
and glue joints were used, with wooden fillets for
strengthening the corners. Small 90° brackets were
bolted to the inside of the sides so that when the
sleeve was fitted on the chassis these brackets lay
on the floor of the chassis. Self-tapping screws, put
through holes in the floor from the underside, then
held the brackets rigidly to the chassis.

NOTES

Clearly there are faults that could be encountered
during construction; the most likely cause is a wiring
error. If the receiver has a background hum on
some or all stations check the decoupling on the
tuning voltage lines, both into IC6 and IC7, and
from the presets which tune the stations. Also try
reducing the main supply voltage a little; the sys-
tem will work with as little as 9V.

It may be that some of the stations cannot be
selected. or that the receiver sticks on one position
and pushing other buttons has no effect. Moisture on
the electrodes could cause the latter fault, although
the former is more likely to be a wiring error. It
should never be possible to simultaneously have
two stations selected (unless you hold fingers on
two buttons). When first switching on it may be
that although a station light is illuminated, no sound
is heard. This is normal for these ICs and touching
that button will immediately bring the station into
tune.

Please note the following amendments Lo Fig. 4 in
Part 1.

1. The common line at the bottom of R78 to R85
and C45 to C52 should be shown as going to +12V.

2. LED20, in the collector line of Tr26, should be
marked LED10.

3. Capacitor C53 is not polarised and should not
be shown as an electrolytic.
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® THE DECCA 80 CHASSIS

The Decca 80 chassis, released in early 1976, is
representative of the latest approach to colour set
design, featuring an in-line gun c.r.t. and extensive
use of new i.c.s. Barry Pamplin describes basic
circuit operation, fault diagnosis procedures and
common faults. The first of two articles.

® CRT BOOSTER

A c.r.t. booster can save money and do wonders for
a set displaying a dull picture. This design, by Andy
Denham, can be used with both colour and mono-
chrome tubes and can be built up using components
from the spares box. Boosting should give a tube at
least six months’ extra life.

® HAVE YOU NOTICED .. .?

What's Les up to this time? His latest discourse on
servicing experiences describes various failure
patterns he has encountered time and time again.

® SCOPE TUBES

Oscilloscope tubes are constructed to meet quite
different requirements from the normal receiver
display tube. This can be confusing to anyone
selecting a tube to build an oscilloscope around.
‘Phosphor’ describes basic scope tubes and the
features they offer.

MORE ON THE TV TELETEXT
DECODER AND ON BEOVISION
COLOUR SETS. ..

PLUS ALL THE REGULAR FEATURES

ORDER YOUR COPY ON THE FORM BELOW -

{(Name of Newsagent)

Please resaerve/deliver the APRIL issue of
TELEVISION (45p). on sale MARCH 21st, and
continue every month until further notice.

Practical Wireless, April 1977



E.TRUNDLE

standard Mullard varicap tuner type ELC1043
or ELC1043/05. These are currently being
advertised in this and other magazines.

The basic idea is to isolate the RF amplifier and
self-oscillating mixer sections after which the
oscillator is tuned down so that it comes into line
with the RF amplifier. The oscillator output is then
applied to the redundant RF input so that the RF
stage amplifies the oscillator’s signal. The video
input is applied to the AGC line to vary the gain
of the RF amplifier, the net result being a negatively-
modulated RF signal at UHF, whose frequency may

THE modulator to be described is based on the

tlulutnr

Replace R2 by
R32, 475

Position of R2 _

in ELC1043/05 “'[j o] O O
()]
Position of R2__— =) S g J
in ELC1043 2 L5 lEI 10

Fig. 2. The location of R2 and the three tuning presets, R5, R11 and R13.
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Fig. 1. Circuit of the ELC1043 after modification. The ELC1043/05 is similar apart from transistor types. The shaded areas indicate breaks in the
P.C. tracks. R31 is added in series with L18 to provide the oscillator output tapping point.
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be set in the usual way by adjusting the bias on the
tuning diodes from an external source. The RF out-
put is several millivolts, sufficient to drive several
sets if required, and may require attenuation if a
signal set is used.

Unlike some commercial types, few spurious out-
puts are generated and such problems as micro-
phony and drift are virtually eliminated.

3
TUNER MODIFICATIONS

The tuner circuit, after modification, is shown in
Fig. 1. The bandwidth of the AGC line is first in-
creased by replacing the ceramic feedthrough
capacitor C4 by one of lower capacity, eg a ferrite
bead or sleeved wire, and the original R2 (4701}) by
R32 (471)), see Fig. 2 for location.

AE /P Disconnect and remove

.4-.4-/

. 2
S e
B i Areas where

) printed circuit

< must be
; N }g modified,
#
e
I
N H
# .
B .
Y %,
N A
S (s~

‘ L

Change this
ieadthrough

D11 62V

RPN B
- g tn-un f

& {R13-R14) {R13-R21)
N O]
’ ¥
- ,,s'g'\(un-nzn)
o ¥ «: o 'E
10 )
o) “ Disconnect
from PCB Video /P

(LTI
g
B w5 g
& g
kS
PR
EN 4
¥
3
2
?—s
SR
\_\
Areas where
# . . .
5 . . printed circuit
5 ., must be
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& .
s g
,g A
L
4

Fig. 3. Layout of the printed boards and modification delails for the ELC1043/05 (lop) and ELC1043 (bottom). In each case the left-hand drawing
shows the print pattern before modification. The right-hand drawing shows lrack and components lo be removed in broken lines, links and com-
ponents to be added in full lines. Links should be made in 16 or 18 swg tinned copper wire, formed to stand clear of the board. Exlernal conneclions

are Identical
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The rest of the modifications are to the print
pattern inside the tuner and are illustrated in Fig. 3
for each type. The link between L11 and L12 is
severed, and an earth bridge soldered across the gap.
The RF output is taken out by a thin screened lead
from the “top” end of L11 through the vacant hole
adjacent to pin 5.

One end of L18 is isolated from earth and a 10Q
carbon resistor, R31, fitted across the break. From
the same point a screened lead is routed to L1, the
original aerial input. The existing aerial input tag
should be removed.

The lecher line, L14, is not required for our
purpose, and the control potential from R13 is
diverted to D4 by disconnecting the lower end of
R21 from the junction of R20/R24 and linking it to
R13 slider, which must be isolated from R14.

Finally, D11, VR1 and R30 are fitted inside the
tuner on the print side, being suspended in the
wiring, as shown in Fig. 3. The now redundant IF
output pin (no. 10) is cut inside the tuner and used
to anchor C34, the video coupler, which is mounted
externally.

POWER SUPPLIES

The modulator requires a 12V line, positive of
chassis, which must be capable of supplying 14mA
with a peak-to-peak ripple not exceeding 50mV. A
suitable circuit is given in Fig. 4, using a subminia-
ture mains transformer. L25 is a UHF choke mounted
on the tuner between pins 4 & 8, and oconsisting of
a few turns of ordinary plastic insulated wire. F1
is important from the safety angle and should not
be omitted.

A further supply line is necessary for tuning
purposes. If a fixed-frequency UHF output is re-
quired, the arrangement of Fig. 5 may be adopted,
VR2 taking the form of a slider or rotary potentio-

o679 +12v

L —
2
5 D5
fr::r-:s 2 BA145 R27 : +12V to pin8
on-off = LB | L] |53
switch =y D6 120 i
= BAILS |4 + =125
N P D10 H2Vto pind
o C28 C29  “lBzyes L——
80mA 220pF 220pF c12v Earth

to tuner case

E = . 4 * m

GT10 Fig. 4. The Power
+12v Supply and Input Bias
circuits.
VR2 Tuning volis
22k topin5
Cc35 Fig. 8. The tuning cir-
1pF cuil for a preset spot

frequency oulpul.
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{12V trans; secondary) &t

€31 22pF
+

47k
VR3

Z.BA1LSN | BA14S
R33 Tuning

+ 100k volts
t
€30 22F C32 c33 Picy 10 W
LTpF 22pF |TAA S50 T35
It - 1 pF

m

Fig. 6. The circuit for continuous coverage of Band IV and V.

meter mounted on the tunmer body. This will give
pre-set coverage up to about channel 44. The more
elaborate circuit of Fig. 6 utilises a voltage tripler
and an IC to give a stabilised 32V line derived from
one-half of the transformer secondary. This offers
coverage of the UHF band up to channel 68 but at
greater expense.

A suitable arrangement of the components re-
quired for the power supply and the variable, total
coverage, tuning circuit of Fig. 6 is shown as Fig. 7.
This drawing also shows the arrangement of the
tuner and the extra board in the box.

% components list

F
k3

General
Varicap tuner type ELC1043 or ELC1043/05. Alu-
minium box, 102 x 102 x 38mm (4 x 4 x 1}ins)
with lid. 2 surface mounting coaxial sockets. Knob
for VR3 (when used).

Power supply and input bias cct.
R27 120Q 5%, +W |
R29 8205%, iW |
R30 4-7kQ 5%, tW '.

VR1 1k, min. skel. horz.
C28 220uF, 25V &

C29 220uF, 25V

C34 100uF, 25V

D5 BA1450or BA148

D6 { or BY206

D10 BZY88C12V -

D11 BZY88C6V2

T1, 12-012V at 50mA or 100mA subminiature mains
transformer. F1, BOmA, antisurge fuse (20mm) and
holder. L25, home made inductar (see text). Mount-
ing board.

Tuning circult (Fig. 5}
R33 S0k 53, W
YRE 22k min. skel. hore
C35 1uF, 35Y, tant.

il

Tuning circult (Fig. 6)
R28  5-Gko 5%, +W
VR2 47k03, min. skel. horz.
VR3 100k, carbon, linear

C30 22uF, 35V
C3t  22uF, 36V
. C32 4&7uF, 63V

C33  22uF, 63V
o7 BA 145 or

| Da BA148 or
D9 BY206
IC1 TAASSD or ZTH3IAB or SNTES50
4 5

1013



e=xz2xss Link wires on underside

—
12v
mo ﬁ]
12v
LY o [ Lianf o WE
e Awen

Tuner

lwcl

(&=

(b)

Fig. 7. A diagramatic representation (above) of the extra board, with

wiring for the components of the power supply and continuous

coverage tuning circuit shown. A photogragh of the inside of the

prototype (below) shows that although the extra components are not
too cramped there is not much surplus space available.
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SETTING-UP

Ensure that the input to the modulator is not in
excess of 1-2V p-p. Connect the RF output to a TV
receiver tuned to about channel 35. Adjust the output
tuning (VR2 or VR3) for best results.

Set VR1 to mid—point and adjust R13 for the
strongest RF signal, indicated by minimum “snow”
on the TV receiver. It will be necessary to attenuate
the signal for this test. If a standard attenuator is
not available a temporary circuit can be constructed
to Fig. 8 using the values in the table. Try 6dB first.

a

AMA~— AEE’;‘;" alf) | bl
6dB | 56 | 220
b b

12dB 150 | 120

17dB 270 | 100

750 Attenuator
GT20

Fig. 8. The arrangement and values of the resistors for a 75Q attenuator.

This unit is not exactly 75Q impedence nor does it give exactly 6, 12

and 17dB. So, although it is quite adequate for this purpose, it should
be used with caution in other applications.

Alternatively, a UHF field strength meter may be
used by adjusting R13 for maximum deflection,
again via attenuation if necessary.

VRI1 sets the initial bias on Trl and should be
adjusted as follows: With the modulated signal
displayed rotate the control to one end, whereupon
line pulling and frame roll will occur. Back off the
control until sync returns to normal and mark this
position of the wiper. Now fully rotate the control
to the opposite end, the white characters will be-
come grey and crushed. Again, back off until full
white level is restored and mark the wiper position.
The pre-set may now be sealed with the wiper
mid-way between the two marks.

If the circuit of Fig 6 is used, VR2 should be
adjusted to position the output on channel 68 with
the main output tuning control VR3 set at maximum.
The other two pre-sets within the tuner, R5 and R11
should not need any adjustment provided the tuner
alignment was originally correct.

MOUNTING

The positioning of this unit inside another piece
of equipment is not critical. The tuning-voltage lead
to pin 5 should be screened if it is more than 150mm
long and, in any case, should be routed as far from
mains transformers, PCBs and other wiring as
practical.

In the unlikely event of microphony, mount the
tuner on foam rubber pads and secure it by sticking
or by rubber bands rather than by screws.

POSSIBLE APPLICATION

This unit is particularly suited to the Video-Writer
project in this magazine and, in fact, the second
Video-Writer, used for demonstration purposes, uses
the prototype modulator on which this article is
based

Thé design of this.tuner was first published in
April 1975 by our sister magazine “Television”.

Practical Wireless, April 1 977



Unique full-function
8-digit wrist calculator...
available onlyas akit.

A wrist calculator is the ultimate in common-sense portable Assembling the Sinclair Instrument
calculating power. Even a pocket calculator goes where your wrist calculator

pocket goes — take your jacket off, and you're lost! The wrist calculator kit comes to you
complete and ready for assembly. All

But a wrist-calculator is only worth having if it offers a )

genuinely comprehensive range of functions, with a full-size you need is a reasonable degree of

8—digit_disp|ay.' skill with a fine-point soldering iron.
) ) , o . ) i it takes about three hours to

Thisone does. What's more, because it /s a kit supplied direct assembile. If anything goes

from the manufacturer, it costs only a very reasonable £9.95 wrong, Sinclair Instrument

(plus 8% VAT, P&P). And for that, you getnotonly ahigh- will replace any damaged

calibre calculator, but the fascination of building it yourself. components free: we

How to make 10 keys do the work of 27 want you to enjoy

The Sinclair Instrument wrist calculator offers the full range of assembling the kit,

arithmetic functions. It uses normal algebraic logic ('enter it as and to end up with a

you write it'). Butin addition, it offers a % key; plus the valuable and useful

convenience functions v'x, 1/x, x2; plus a full 5-function memory. calculator.

All this, from just 10 keys! The secret? An ingenious, simple
three-position switch. It works like this.

1. The switch in its normal, central

position. With the switch centred,

numbers —which make up the vast
majority of key-strokes —are
tapped in the normal way

2. Hold the switch to the
left to use the functions to
the leftabove the keys...

3.and holdittothe right to
use the functions to the
right above the keys.

The display uses 8 full-size
red LED digits, and the
calculator runs on readily-
available hearing-aid
batteries to give weeks
of normal use.

Contents
Case and display
window.

Strap.

Printed circuit board.

Switches.

Special direct-drive chip
{nointerface chip needed).
Display.

Batteries.

Everything is packaged in a neat plastic
box, and is accompanied by full instructions.
The only thing you need is a fine-point soldering iron.

All components are fully guaranteed, and any which are
damaged during assembly will be replaced free.

The wrist-calculator kit is available only direct from
Sinclair Instrument. Take advantage of this 10-day money-
back undertaking.

Send the coupon today.

To:SinclairInstrument Ltd,
6 Kings Parade, Cambridge, Cambs., CB2 1SN.
KIT * Please send me . . . (qty) Sinclair Instrument wrist-calculator
a ONLY kits at £9.95 plus 80p VAT plus 25p P&P (Total £11).

Dimensions: : .. |
1%¢ (46 mm) wide, d £9 * | enclose cheque/PO/moneyorderforf....................
1%¢ (37 mm) deep. i
:/Vei?rr‘\t:1 280) < ety 10 -95 | * Complete as applicable. l
Y - PLUS VAT,
o ’
AR P&P | Name E— l
| Address __- I

Sinclair Instrument Ltd, - . I
6 Kings Parade, Cambridge, ({Please print)
Cambs., CB2 1SN. | understand that you will refund my money in fuil if | return the
Tel: Cambridge {0223) 311488. kit undamaged within 10 days of receipt. PW/4
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FM TOUCH TUNER -
B, MARCH 77 TRANSISTORS,
SEMICONDUCTOR PACK mus
PACITOR PACK £3.88 &xc el W DIODES,
CAPACI
O THREE PACKS 25348 RECTIFIERS
Above Prices include V.A.T, and P. & P,
AC126 0-15 |BD181 0-86 \OA90 0-08 i
oRs rarfe s Bl HI-FI DISCOUNT CENTRES
THYRIST X ' .
AC128K 0-25 [BD232 0-60°|OC42  0-15
PIV '8A 1A 3A 4A BA  BA 10A  15A Ac1:1 0-18 ggm g:gg: ch :}% DISGOUNT
(ToRITOCIe I Crlg ORI ORlIoED oy ACI4z 018 |BDss 0.80-|0CT0 010
50 0:20* 0:25 0-35 0-32 041 042 047 09 [ 140K 0-08 |BDIB4 1-20 [OCT1  0-10 \\ SPEAKERS
100 0-25* 0-25 0-40 0-37 o~47 048 03¢ 182 [AC178 0-18 |[BDY20 0-80 [OCT2 0-22
200 0-27% 0:35 045 040 053 060 08 114 |ACITOK g?g Bovg g~£ cu o1 \Imp 8 or 150 as app.
400 0-30° 040 050 045 087 088 o0g8 1.4 |ACI87 o0 - . i !
. . . AC187K 0-25 [BDYB1 0-85 |SC40B 0-81 uarantees:
o - cwom -z PR OTR T OlASmE it on|s s T
A . . .
AD140 0-50 [BF179 0-30 |SC41A 065 OTHERS | year
TRIACS (PLASTIC TO-220 PKGEISOLATED TAB) [ADi42 080 [BE1s4 o-10°|SC41B 0.70 7 ALL PRICES
AD143 0-48 |BF195 0-10°/SC41D 0-85
4A 8:5A 8:5A 10A 15A AD148 0-45 |BF198 0-12°[SCHIF 0-80 INC. VAT
@ ® @ B @ O @ 6 @ @ (AN 038 8P 01237 080 - Lsc  Somic
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400V 0-77 078 0-80 0-83 097 1-01 1-13 1-19 1:70 174 |2Ehg 050 |BEes 0% TP 9-08 180 p. Price 598
600V 0:98 0-89 0-87 1-01 1-21 1-28 1-42 1-50 2-11 217 |AF118 0-20 ([BFW80 0-17°|TIP41A 0-68 p. Prrce .
AF117  0-20 [BFX29 0-28 (TIP42A 0-72 p. Price  £3-95
N.B. Triacs without Internal trigger diac are priced under column | AF118 0-50 | BFX30 0-30 |IN2069 0-14 5 WHARFEBALE UFRELY p. Price £4-75
(a). Trlacs with Internal trigger diac are priced under column (b}. |AF139 -33 |BFX84 0-23 |IN2070 -10. KIT Sp. Price Pair  £23-95
When ordering please Indicate clearly the type required. ég‘fgg 2 §§§3 2 mm 08 8" FANE MODE ONE KITSp. Price Pair £19.78
BN 09| | arxsalo;20f I s0aoigo; oo 107 WHARFEDALE GLENDALE Xp
BC108 0-08 [BFYS1 0-18 |IN4004 0-07* 10 ELAC Model 10RM ™" o Priee ‘2308
OPTOELECTRONICS Special Offer [BC109 0-09 |BFY52 0-19 |IN4005 0-08° 127 FANE 121/15LR 20w >, Pri £7-95
Displays DI;creRt:; 013 pE< BC105C :}g. gg% 23 }mggg 993 1. ANE 122/10 25w b Price  £9-98
Ly (HH 4 83| Red Led G125 0-18% BRI -20 (2N@ge  0-14 1 A s PSS 08
721 1-95 0-2  Cloar 0-14 TIL209 BCi28 0-20¢ BFY30 0-40 |2N8e7 0-12 12" TITAN T12/60A 60w £22-50 £12-95
728 1-95 OCPT 0-90 10p BC141  0-28°|BSX19 0-18 |2N706 0-10 13 TITAN TI2/100A 100w £36-00 £22-95
;g} :gg BC142 0-23 [BSX20 0-18 [2Ng290 0-14 I; EEtég.'SL‘ GGIIZZPTJO Sp. Price £12-99
’ 0-23 |BSX21 0-20 [2N930  0-14 b w p. Price £15-95
0-30 | BSY95A 0-12 |2N1181 0-15 12 CELESTION G12/50 S0w  $p. Price £16-50
™ ITT BRANDED 0-09*| BT108 1-00 |2N1132 0-18 i3 ‘é&é’;‘iﬁ?.’%’é&*c : ;',ﬁ: {1
7 Series | TRANSISTORS 0-09°|BT107 1-60 |2N1304 0-45 13+ COSBMANS | rice £17-93
7400  0-16 | Type BSY65. Med Voltage High 0-09°(BT108  1-60 (2N1305 0-45 12° FANE 'SPEC'AUST‘PA 8062475 11630
- N. To-18. Simllar to 0-25°|BT109  1-00 [2N1T11 0-18 12 - CO 80  £25-95 £I7-50
7401 18 | gain NP 13 GUITAR 80L £24-75 £16-50
7402 0-18| BC107/8/9. 0-18°| BT116  1-00 |2N2102 0-44 = 2 R80B  £24-95 £16-50
1403 18 5 pes for 0-35. 0-09°| BU10S  1-80°|2N2369 o-u 11 FANE CRESCENDO 124 g67-35 @795
&L s eorlaumee winmene| | [ = S0 UE G Sa
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Th 028 % 14 Pin DI 3'95:- ;n::?mmc ] N A L L 15 cSopmais 5o Vs fnie 2398
.2 ’ ‘W IBC182L 0-11°| BYX36- 2N29260 0-09* v p. Price  £22-50
e 0% s 8PINDIl 045 | iz 1:50|8C183  0-10° 300 0-12°|2N2926Y 0-00° ',ivffh?y,?{;‘ci',jgo SeRriceliE26195
7418 0-43 | 565 14Pin DIl 2:00° | 7815 1-5|gC183L 0-10Y 500 0-15°|2N2926G 0-10° TEARE TR
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92 Broad Street, Chesham, Bucks. Telephone (02405) 75151 Telex 837571 S caap per spks fo(r fec ‘hoe;e;rwye-)

1016 Practical Wireless, April 1977



HE majority of “lamp flashing” circuits seen in

the popular constructional journals seem to

employ a two-transistor multivibrator circuit
with a bulb as one of the collector loads. In this
month’s S-Dec circuit I've tried to reproduce similar
results, but with different circuitry.

The final arrangement is shown in Fig. 1. Readers
who have built the previous projects in this series
will see most of the components used again in this
circuit.

Circuit details

Note that Trl is a BC109, a NPN type transistor,
whereas Tr2 is a AC126, a PNP type. These two semi-
conductors are connected in a complementary
arrangement and are DC coupled, i.e. the connection

Shorting
link

Fig. 1: Circuit diagram of the Simple Stroboscope. Varying the rate of
flash can be achieved by experimenting with the values of C1 and R3.
The lower link should be connected between 35 and 66.

Practical Wireless, April 1977
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‘Simple Stroboscope’

from the collector of Trl to the base of Tr2 is
direct and not through any capacitor which, of course,
would block the DC. Transistor Tr2 derives its base
bias from a resistive divider chain formed by R4 and
Trl. The load for Tr2 is the lamp LP1 connected in
its collector lead. The circuitry around Trl seems
quite conventional, too. A base bias from the resistor
chain (R3, VR1, R1, R2) and R4 as a collector load.

Then there’s the capacitor Cl. This is a feedback
component which applies the output signal back to
the input or base of Trl and this is why the whole
circuit oscillates.

The oscillator is of the “RC” type, meaning that
its frequency of operation (or the rate at which the
bulb flashes on and off) is determined and controlled
by resistance and capacitance values. Since there is
only one capactor in the circuit then this takes care
of the “C”. The resistance variation is afforded by
the potentiometer VR1 allowing the flashing rate to
be varied over a set range. The other resistance in
series with VR1 also have an effect on the flashing
rate.

Construction

To build the circuit, simply plug the components
(via their own leads) into the S-DeC holes indicated
on the diagram of Fig. 1. The lamp, for example, is

you will need . . ..

CRYUS-ERE Trl  BC109 or ENIE13
RZ 5Bk Tre ACI26
R3 . AgKil B 12V baltery
Ra AR L1 eV 100mA bull
bUAFRY S0kl pot solid core wire for wiring |
C1 . 4:TeF 12V One S-Dat
Pl PO weF
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plugged into holes 59 and 69 while R2 is plugged
into S-DeC holes 22 and 32. The three lines marked
“links” in Fig. 1 are simply short lengths of wire
which have their ends plugged into the S-DeC holes
as marked. Figure 2 shows a full size drawing of an
actual S-DeC and the holes and component locations
can be clearly seen. Be careful when you plug in
Tr2, remember that it is a PNP device unlike the
BC109, and has a small spot or mark on its case
signifying that the lead nearest to it is the collector.

Component trials

One of the great advantages of using an S-DeC is
the ease and simplicity in experimenting with
different devices and alternative values for com-
ponents. Constructors might like to conduct their
own experiments to see if they agree with my own
findings.

For example: why is R3 39k{}? Why not 47kQ or
10kQ)? When the circuit was first “plugged in” on
the S-DeC, R3 was omitted. After all, if one can vary
VR4 one could obtain a variable resistance.

The first attempt to get the circuit to oscillate used
a 10k} potentiometer for VR1. The result was that
the BC109 got very hot very quickly! Look at Fig. 1
and you’ll see why. If VRI1 is at zero resistance, then
the base of Trl is connected via R1 to the positive
12V rail (I didn’t have R3 in circuit) so the transistor
was biased very hard “on”. But even with 10k} in
circuit (i.e. maximum setting of VR1) the BC109 was
still hot and the flashing rate was not very good
although the circuit did work. Substituting a 50k
pot gave some improvement but again, if the pot was
set to minimum resistance, the base of Trl would be
connected via R1 to the 12V positive rail. Clearly
a “safety” resistor was needed in series with the pot
to ensure that there was always some sensible resist-
ance value between Trl base and the 12V rail.

Rearview photograph of the S-DeC showing the simple nature of the
circuit. It's advisable to use holders for the transistors, as their leads
tend to be on the short side.

Various values were tried for R3 but the optimum
value was found to be 39k{}.

Changing the value of the capacitor in this circuit
did not prove a good move. Using a 10uF component
reduced the flashing rate, and swinging VR1 from
maximum to minimum gave far less variation in the
rate thian with a 4-7,F capacitor for C1.

All values given in Fig. 1 were found to be
optimum although there is no reason why readers
should not experiment for themselves with other
values. The 2N1613 used in earlier S-DeC projects
in this series can be substituted for the BC109 with
very little effect on the overall performance. (Lead
connections the same.)

—— S
i RS Sy \ B1 +ve A3
|
|
\ | VR1
R4 2
2 d . Fig, 2 Fuli size
Link o Te2 drawing af the 5-
DeC  giving  [he
exact iocation af
the campanenfs
._(@L... * necessary for iz
2 L LP‘]\ i # = lproject.
,.
k3
R2 | * i
i Bl-ve ¢
Link . [
AM 0520 4 7
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SAXON ENTERTAINMENTS LTD|

A FULL RANGE OF MODULES & READY-TO-USE EQUIPMENT TO PROFESSIONAL STANDARDS FOR THE PROFESSIONAL

MODULES AND INDIVIDUAL UNITS SYSTEM

7000 COMPLETE & READY-FOR-USE EQUIPMENT

== -
POWER AMPLIFIER MODULES 30—240 WATTS

B Fully tested & guaranteed.

B Full RMS Sine Wave output.

W Dlstortion typlcally 0-2%

Ml 10 Transistors, 4 Diodes.

Response 30HZ-30KHZ

Fully short & open clrcult prool

ity sults most mixers.

Bulit-In surge suppression & compensailon
Twin D.C. & output fuses.

Top-prade components throughout.

30 Watts rms | 60 Watts rms | 120 Watts rms ‘mw rms
SA308 A604 A SA1204 SA1208 SA2404
30W rms/ 60W rms/ B6OW rms/ 120W rms/ | 120W rms/ | 240W rms/
8ohms ohms 8 ohms 4 ohms 18 okms ohms
£9-50 £12:50 £13-50 £14-50 £21-90 £25-50

POWER SUPPLIES FOR THE ABOVE MODULES—READY WIRED & FUSED ON
GLASS FIBRE PCB

PM301 | PM601/4 | PM601/8 | PM1201/4 , PM1201/8 PM1202/4 | PM1202/8 | PM2404/1
For1/2 For1/2 | For1/2 | For1 Fori For 2 | For2 For1
SA308 S SAG03 | SA1204 | SA1208 | SA1204 | SA1208 | SA2404
£9-90 £12:80 | £12:50 £12-50 £12-50 £19-50 i £19-50 £19-50

3
SYSTEM 7000 COMPLETE DISCO MIXERS (With Autofade)
Mono or Stereo

o o EEENETTTINES ; .
QQQQQQ GQGGGQ B Left/Right deck fader

The choice of the proiessional D.J. 20M2-20kHz Nolse —77dB

B Ready to plug In & use

8 Automatic Mic override

i Two tone panel

B Twin deck & mic & tape Inputs

CENTAUR—THE 100W RMS STEREO DISCO
COMPLETE WITH SOUND-TO-LIGHT SEQUENCER & LIGHTS

ONLY £1 99 (4 4-50 carr) or Low Interest terms Deposit £24-78
12 months at £18- 77 or 24 months at £10-685
B 100W RMS stereo output

B Twin heavy duty loudspeaker

B Four channel sound ite—
sequencer complete
with display

B Separate mic., music bass
& treble controls

B Sturdy vynide cablinets with
all 1eads

B Twin BSR decks with liftarm

NOW AVAILABLE
SUPER CENTAUR
200W Stereo output—other details as above £265 (carr. 4-50)

or Deposit £31-66 12 months at £25:03 or24 months at£14-20
Cut-p d mic & headph £15-00 (only with complete discos)

sow RMS £119-00
100w RMS £139-00

B Complete with twin heavy duty toudspeakers
fncludes mic input & h h It

SAXON MINI-DISCO (carr. £2-50)

clreult
B Twin BSR decks with liftarm
B Tremendous value—Just pfug In & go
B Wide range bass & ireble controls

£15-00 (only with compiete discos)

Controls: Mic volumg, Bass, Treble, A/Fade Depth, Tape, L/Deck, R/Deck vol
Bass, Treble, Master, Headphone volume, Selactor & On/OR.
Mains 59-50

Mono 18v £37-50 Mains £43-50 Stereo 18v £53-50
IN MODULAR FORM— All you require is front panel (see below) knobs
& kets etc. All el ics are bled &

tasted.
B Specification as for complete mixer @ All Potentiometers supplied & fitted
B Low cost do it yourself with step by step easy to follow instructions.

Mono £19-50 Stereo  £29°50 Pane!l £3-50 Supply unit £8-50

SYSTEM 7000 LIGHTING CONTROL -UNIT MK 11 (Four channel)

Has your light unit 69T :

W 4,000 W handling

= e facllity ] @ Awutomatic audlo fevel
mal one panel

B Advanced IC circuitry OURS HAS!

B Top orade components ONLY

All your needs in £42. 50

one superbly designed unit
(Panet £2-50)

W Integral dimmers

IN MODULAR FORM—THE QUADRAFEOT

As with the mixers the Mk It L.C. unit may be

purchesed In module form with all controls, requliring only a panel,
case & knobs etc. There are 13 simple connections

@ 1-240w Audlo BB 8A RCA trlacs @ 0-5-20Hz Sequence [ Fully suppressed

CUSTOM MIXER MODULES (Complete or in printed clrcuit form only)

Make your own mixer, mono or stereo, up to 2ch Is, with full ing facilities,

and provisl or ech d/return etc.

& Inputs for low and high 2 mic, ceramic & magnetic
cartridge etc.

& Up to 20 input modules per single mixing module

B Feed most types of amplifier—accepts all Inputs

B Protessional low nolse clrcultry20Hx~30kl-!x

& Infinltety adaptable—E |

I
xtremely

U h

COMPLETE MODULES with facia panel, 0'5W headph
Knobs & sockots, Monltor buttons, Ready wired & tested L clrcu?dp one

N N B Full range bass/
Mono Input  £8-50 Mono mixing stage £8-50 ‘\reble-controls
Stereo Input £12-00 Stereo mixing stage £12-00

W Noise—80dB
PRINTED CIRCUIT MODULES WIth controls fitted, reaquires only
sockets, facia & knobs

Mono Input £5-50 Mono mixing siage £5-50
Stereo Input  £9-00 Stereo mixing stage £8-00
Power supply for up to 20 channels—PPM18—£8:50.
T

SYSTEM 7000 SOUND—LITE (3-CHANNEL)
IN COMPLETE OR MODULAR FORM
(Modular form iilustrated)
B Complete unit simlilar to Mk Il unit above
B Long established & proven desion
B 3 Channels—100W per channel
RCA 8A Trlacs—individual channel fuses
1-240 W Input—master audio level plus Bass/Middle/Treble

MODULAR FORM Facia & knobs etc.
Needs only 11 simple connectlons

£18:50 (Panel £2:M0)

COMPLETE UNIT—Fully

cased with rear terminations—just

plug in & gol £24-75
Practical Wireless, April 1977

Cut-pri d mic & headph

e e . L S S s gt
SEND YOUR SPECIAL REQUIREMENTS FOR A CUSTOM DISCO QUOTATION

SYSTEM 7000
MINOTAUR 100—All Purpose Wide Range Amplifier

B 100W rms — 1dB A four
B Standard 8 ohm output Input, high
@ Twin mixed Inputs accept power amplifier
a wide range of signals which will deliver up

B 30HZ-30KHZ +2dB to 150 watts output. An
W 23dB bass/treble absolute must where muitipie
mixing & power are required

@ Four individually mixed Inputs

@ WIde range bass/treble+ master

An extremely compact and
versatile amplifier with

futl protection and a clean,
attractive appearance.
ideal for all groups,
disco’s & clubs

B Vynlde covered case
B Fully short proof
B Superb value for money

SAXON 150 HEAVY DUTY A

£49-50
FLIFIER £59-00

STROBES & PROJECTORS (We stock the full Pluto

range) Send for details

SUPERSTROBE . 150 WATT LIQUID
R £19-75 )

@ 2-3 Joules
PROJECTOR

@ 80W Tube for long lite
@ Compact 47 x 47 x 4” = (A:/ccapltt!ha"h.cf?w;:"
. ww whee| molor
PRO-STROBE £32:50 i
@ Sturdy steel construction

B 8-8 Joules
Remarkable value—

W External trigger pCh N i
old elsewhere a
@ Long Life tube timer £39-50. Our price

circuit Is only: £31 . 50

|E Condenser mics ECMT7 600 ohm £12:00
ACCESSORIES ECM 81 Dual impedance £13:95 Crown headphones £6-78

Heavy duty boomstand £12-50

All prices subject to VAT @ 8% except SA308/PM301, microphones & headphones
All prices Include carrlage & pacf(ln except where shown other wise
Ordering: By Telephone —Access, Barclay Card or COD Ring (01) 884 6335/0098
By post —Send cheque or crossed P.Q's or 80p for COD
or send In your Access/Barclay card NUMBER
MAIL ORDERS & CALLERS T0: CROYDON
327-333 Whitehorse Road, Croydon Surrey CRO2HS
24 Hour Ansafone service (01) 884 6375

WALLINGFORD
Flint House, High St., Wallingford, Oxon (By Publlc Library) (0491) 35529

Both premises open 9 a.m.—5p.m. Monday—Saturday Lunch 1—2p.m.

Exportars to 17 countrles—enquiries welcomed
U.K. Trade Distribution by Norman Rose Electrical Ltd.
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Incredible Value in Precision Test Meters

AVAILABLE FROM SELECTED STOCKISTS. WRITE OR PHONE FOR LIST
MICROTEST 80-1.C.E 20,000 0hms/Volt 40 RANGES} SUPER TESTER

20,000 Ohms/Volt, (d.c.) 4,000 Ohms/Volt (a.c.) 2% accuracy. V d.c. 100mV to
1kV (6 Ranges). | d.c. 50uA to 5A (6 Ranges). V a.c. 1-5V to 1kV (5 Ranges) l a.c. 680R—| CE
250uA to 2-5A (5 Ranges). Resistance, Low Ohms, Ohmsx1, Ohmsx 10,
Ohms x100. Output Level Measurements 1-5V to 1000V (5 Ranges) 200CChmE HRIURRENCES
+ 6dB to + 62dB (5 Ranges). Capacitance 25uF to 25,000 1F (4§ 20,000 Ohms/Volt 1% d.c. 4,000 Ohms/Volt a.c. 2%
Ranges). 1000 times overtoad protection (on Resistance ranges). [ ¥ d.c. 100mV to 2kV (13 ranges). V a.c. 2V to 2kV
Meter movement diode protection. Size (without case) 90X [l Seora o oh (16 Ranacs). Recietence Orme k1o
70x 18mm, Automatic zero, non-parallax mirror scale. Un-J 100, x 1000, x 10,000 and Low Ohms. Reactance
breakable carrying case and probes supplied. Full After ge'sc":’;:')‘“got’““‘s-:’"—’:I- "1‘55'2‘0‘&9\1’“"(;‘9&500‘”")
. . - - a 8). utpu v -, anges,
Sales Servnce available. Pl‘lce £15-66 inc. VAT Decibels —24-+470dB (10 Ranges). Capacltance
0-500,000 pF (2 Ranges using mains supply) 0-20,000
LT W PE TG EI @I LU BT LT X #F (4 Ranges using Internal 3 Volt battery). 1000
a comprehensive range Of acces- times .overload protection on Resistance ranges
‘ g, I 3 - f and meter movement dlods protection. 10 Measure~
. £ 5 sories: shunts, transformers, spec- ment Functions and 80 Ranges. Slze 128 x 95 x
N "t_ 1 ialised‘probes, transistor-tester etc. 32mm. Non-parallax mirror scale. Unbreakable
X &/ I.C.E. High-Voltage dic. Probe, Model 18. [ A AL LA
O/ Input Impedance: 500M Ohm, RN Y T Ll me!ns tead, crocodile cllps and shorting link.
values available to order). The Model 18 d.c. RS RINLIN/NY
Probe consists of a highly insulated moulded
plastic body, fitted with a hand guard-ring,
containing a stable, precisjon 500M
hm resistor, which may .be used.to
f)

extend the d.c. voltage measuring

capability of analogue multi-meters

t or electronic voltmeters, to a maximum

value of 25kV. The probe is fitted with

a prod-tip for connection to the voltage

source to be measured and a connecting

lead terminating in a 2mm: plug for inser-

tion into the measuring instrument's d.c.

voltage input socket. (4mm plug avaiiable-to
order).  £6.42 inc. VAT

o Electronic Brokers Ltd 4553 ancras Rd., London NWI 2QB. Tel: 01-837 7781

Careers and
Hobbies in
Electronics.

Enrol in the BNR & E School and you’ll have an entertaining
and fascinating hobby. Stick with it and the opportunities

and the big money await you, if qualified, in every field of

Electronics today. We offer the finest home study training Become a

for all subjects in radio, television, etc., especially for the °

CITY AND GUILDS EXAMS (Technicians’ Certificates); the R d A t

Grad. Brit. |.E.R. Exam; the RADIO AMATEUR'S LI- a 10 ma euro
CENCE; P.M.G. Certificates; the R.T.E.B. Servicing Certi- Learn how to become a radio-amateur in

ficates; etc. Also courses in Television; Transistors; Radar; . H
Computers; Servo-mechanisms; Mathematics and Practical contact with the whole world. We give

Transistor Radio course with equipment. We have OVER 20 skilled pr6parati0n for the G.P.O. licence.
YEARS’ experience in teaching radio subjects and an un- B- h- A VV: 7’
0 a rochure without obligation to:

broker? _record of exam su"ccesses‘ WT are Fhe Io:)nly pruvately BRITISH NATIONAL RADIO & i
run British home study (.?o ege specialising in e ectromcs sub- ELECTRONICS SCHOOL, ]
jects only. Fullest details will be gladly sent without any P.0. BOX 156, JERSEY, CHANNEL ISLANDS. [ ]
obligation. T s 1

N ApDRESS _ - [ |

), == = [ ]

—  BLOCK CAPS PLEASE
L--- --------------J -
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Frozen motion

If this circuit is to be used as a miniature strobo-
scope, then the bulb LP1 should be put into some
kind of reflector. This will increase the intensity. A
cycle lamp reflector is useful but a simple ‘“cup”
made from aluminium baking foil is also effective.
By shining the light onto something in motion, the
motion can be apparently stopped or frozen provided
the speed of the movement is within the range of
the strobing light or a certain mathematical relation-
ship to it.

If you set the flasher up and point it at a tap in
a darkened kitchen, then by adjustment of the tap
and the flashing rate, the apparently solid stream of
water can be broken up into many tiny individual
droplets all suspended in space.

A further use for this month’s circuit would be to
take it with you to a party. Here it could be used as
a pocket disco light. Lay in flat with the bulb and
reflector pointing at the ceiling (coz ceilings are
usually white and they reflect well). The result is
a kind of freezing of motion as people ‘“dance”.

A warning

A word of warning about this stroboscope cjrcuit.
Under no circumstances use it near anyone who is
subject to epilepsy or fits. It will probably trigger
them off and it could be very dangerous.

Be careful about looking into the strobe, especially
in a darkened room. At some frequencies strange
“hallucinations” can be caused in some people. It
may be that the flashing rate is, at a particular
setting of VR1, synchronised to the brain rhythms of
the viewer.

Most of the projects in this series have been
aimed at amusement plus, hopefully, some more
serious suggested uses. In next month’s Practical
Wireless the S-DeC circuit will be one which will be
of use to everyone and anyone who builds or con-
structs. An absolute must for any workbench which
will save time and money. It’s simple, easy to use,
very easy to construct and it’s called, simply .........
well, bless me, I've run out of space—Lut I will tell
you all about that circuit—in the next issue.

AVAILABLE NOW!

REPRINT OF PW's

TELE-TENNIS SERIES

July-November 74

Send 75p + 10p (post & packing) to: Chief Cashier
(PW Tele-Tennis), IPC Magazines, King's Reach
Tower, Stamford St., London, SE19LS.

DIGITAL IC TESTER
February 1977
(1) P831, col 2, line 7—for ‘sockets N, K, J,
J' read ‘sockets A, B, C, D’
(2) P832, col 1, line 3—delete the figure ‘S’

AUDIBLE CONTINUITY TESTER
February 1977
Note that R4 in the components list should
be 180k{! as in the circuit diagram and not
100Kk,

CHROMACHASE 4.

December 1976/January 1977
1. A fault in the diode matrix prevents opera-
tion in the ‘forward’ modes.
To correct it, remove the cathode (ring end) of
D8 and stand the diode vertically. Insert the
anode of an extra diode into the hole left by
D8. Stand this diode vertically also. Remove
the wire from Sla to edge pin 15. Solder a new
wire from Sla to both cathodes of the vertical
diodes. The diode should be the same type as
D8.
To correct the circuit diagram (page 676)
replace the direct link between edge pin 15
and the Reverse Stop line by a diode symbol in
the same direction as D8.

2. The rotary switch for ‘Program’ works in
reverse to the front panel. To correct, reverse
the wiring connections to the switch.

3. A drawing error has been made in the
circuit on pages 677. The symbol for Trl0 is
shown as NPN when it should be PNP. Pro-
vided a PNP transistor is used the drawing
error has no effect. To correct, draw the arrow-
head inwards on the emitter instead of out-
wards.
4. A possible fault can occur in that lamps lock
on and the display isn’t as set. This would be
due to sharp pulses from the triggering trans-
formers, T2 to T5, being picked-up on the leads
and wiring of IC4. To correct it, add decoupling
capacitors (0-1#F) between ground and the
following points,
A.IC4 pin 9
B. IC4 pin 10
C.IC4pin 11
D.IC4pin 16 |
(The circuit board already has holes
for these components. The prototypes
functioned without them so they were
not included on the components list.)
E.If yet more decoupling is required, add
0-1uF’s from ground to IC4 pins 4, 5 and 6.

Practical Wireless, April 1977
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All boards, except SRBP, are glassfibre, drilled and roller-tinned
| I To:- READERS PGB SERVIGES LTD, PO BOX 11, WORKSOP, NOTTS |
ey I Please supply PCB/s as indicated by tick/s in box/es I
. Issue Project Ref Price P/P I
3 . I Sep 75 Electronic Clock (set of three) DNO0795/6/7 2:40+15 |
Dec 75 Random Number Selector DNO793A 0-98+12 O I
| Dec7s Sound-To-Light Display DNO798  1-15+12 [
Dec 75 12V PA System DN2/JM 0-98+ 12 O I
I Dec 75 Disco System, Amplifier
(2 required) each AMO0421 4-40+22 O
Dec 75 Disco System, Light Modulator AMO0423 3-50+22 0 I
I Jan 76 Music Box SRBP DN1/JM  2:25+18  []
glassfibre DN1/JM 3:00+18 ]
Mar 76 CMOS Crystal Calibrator AMO0438 1-19412 O I
| Apr 76 DF Receiver (set of two) DN4/JM DN5/JM 1-92+15 O
Apr 76 Wobbulator AMO0443 1-08+12 O
Apr 76 Auto. Slide Synchroniser AMO0441 2-33+15 O I
I June 76 Dig. Freq. Meter (set of 5) A015 and 4x A004 317415 O
July 76 Transistor Tester A002  3-08+18 O I
I July 76 Disco Preamplifier A003 0-65+12 O
Aug 76 Cassette Player Power Supply A001 0:65+12 ]
Sep 76 Jingle Machine A005 2-30+12 O I
I Sep 76 Capacitance Meter A009 2-59+14 O
Sep 76 Octavia AF Source A010 1-30+12 O
Oct 76 Jingle Machine, Mains Unit A006 2-08+12 | I
I Oct 76 Digital Car Clock (set) A001/2/3 2-58+12 O
Oct 76 interwipe DN8JM  0-80+12 [J I
I Oct 76 Video-Writer (set) D002/3/4/6 A00T 21-44+50 O
Oct 76 Hazard Flasher D005 0-76+12 O
Nov 76 Low Level Battery Indicator A016 0-40+12 O I
I Nov 76 Electronic Thermostat A017 1-30+12 O
Nov 76  Cirtest Probe A018  0-48+12 0 I
Nov 76 Burglar Alarm A019 0-50+12 O
I Dec 76 Chromachase A021 5-70+22 O
Jan 77 Oscilloscope Calibrator A023  1-25+12  [] I
I Jan 77 Icelert A020  1-45+12 [
Jan 77 Polyphon, motor and main boards A025/4 7-90+20 [l
Polyphon, tune disc, blank, SRBP A008* 0-90+15 O |
ﬁ l Feb 77 Transistor Checker A026 1-184-12 0
Mar 77 FM Stereo Touch Tuner D023/4/5 7-50-+20 O
| Apr77 Tug ‘o’ War (set) A029/030 2-88+12 O I
m | Apr 77 Gas/Smoke Sensor Alarm A028  065+12 [
.'; [ Post and packing is for one board or set of boards. Prices include VAT I
(o B | Remittances with overseas orders must be sufficient to cover despatch
-f [ by sea or air mail as required. I
3 ,‘ I I enclose Postal Order/Cheque ACCESS welcome.
! ] | NO..ooov et Send card number only. I
Q " for £..5..c.0. 0000000 made payable to READERS PCB SERVICES LTD. I
o |
- { INAME.. ;.o bt mmvt b i db s boam it s o 6 o2 A TN B < ma Ao Wb e e 18 d v srbrfrt i S E RS
8 . ADDRESS .......o.ooooiiooioiosesseos s eossessosesses s s s 1o I
x .................................................................................................................. I
) I ........................................................................ Post Code .........cccoevviinnnns
| Any correspondence concerning this service must be addressed to READERS l
PCB SERVICES and not to the Editorial offices.

1022

Practical Wireless, April 1977



INNENTMONTH'S

PRACTICAL

{ll WIRELESS

WIRELESS 1977)(]

Have you wondered about the "how"
and “why” of semiconductors or what
those “cheap” transisiors are good
for?

/‘ Some of the answers are given in our
second Info-Card which introduces the
Semiconductor and shows generalised
curves as well as classifying some 70

|W“ commonly available transistors.

PLUS THE’S

This new locator is a significant advance inthe tried, tested
and approved range of Beat Frequency Detectors.
Externally it offers a distinctive shape and exchangable,
fully waterproof search coils.

Internally the circuitry allows detection to a convenient
depth in most non-metallic materials with switched sensi-
tivity and meter plus earphone or speaker monitoring.

&
2-WAY INTERGOM

PROTEGTED BATTERY GHARGER

ON SALE Ist APRIL
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purpose, bench use. It is based on the Integra-

ted Circuit regulator type 723. Whilst this
regulator is suitable for a wide variety of stabilised
circuits this is probably the most common.

The principles of the regulator are the same as
those for discrete component devices, i.e. a portion
of the output voltage is compared with a known, A —
stable, reference and the difference used to control series control transistor which, in turn, decreases
the output. If the output rises for any reason the the emitter (output) current and the output voltage
positive variation decreases the base current in a falls until it becomes that originally set. Similarly,

THIS power unit has been designed for general

g ¢ a

R oA A
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the circuit increases the emitter current if the out-
put voltage falls below that set. This correction
occurs very fast and, to all intents and purposes, the
output stays constant.

% components list

Resistors "
R1 and R101 82002 5% 1W
R2 and R102 39002 5% 1w
R3 and R103 4700 5% W .
R4 and R104 47002 5% W
RS and R105 0-50Q 5% 1W (2 x 1Q in paraliel for
each)
R6 To suit meter used (approx 10% of

the meter resistance)
VR1 and VR101 500 Wire Wound
VR2 and VR102 5k in.

Capacitors
C1 and C101 2200uF, 50V
C2 and C102 0-1uF Polyester
C3 and C103 100uF 50V
Cd4 and C104  4-7uF 50V

Semiconductors

IC1 and 1C101 723 regulator, 14 pin DIL
Trt and Tr101  2N3055, TO3 package
D1 to D4 and

D101 to D104 1N4001

Miscellaneous .
T1, mains transformer, two separate secondaries
as required (16V used in prototype). NE1, mains
neon. S1, switch DPDT. S$2, switch DPDT. S3,
switch DPST. S4, switch DPST. S5, switch 4 pole
2 way rotary. S6, switch DPST. SK1 to SK5, termi-
nals 4mm (two red, two black and one green). M1,
meter 0 to 20V dc (type MR38p). M2 meter 0 to
100mA dc (type MR38p). Four round xnobs. One
‘pointer knob. Hedatsink for two transistors, 42" x
4” x 1” (Marston type C or similar). Stripboard,
0-17 track, 5” x 3%". Material for front plate and
case. Covering for case. Two IC sockets, 14 pin DIL.

Practical Wireless, A,pril 1977

The pin configuration for both 14 pin DILs and
10 pin TO5 packages are given in Fig. 1. It should
be noted that by aligning the pins on the TOS
package to have 6 in one line and 4 in the other the
pins can be made to correspond to those of the DIL
and can therefore be inserted into the same holes on
the board.

The maximum current for the 723 is 150mA and,
since 1A is required from the unit, external power
transistors are used. The inbuilt protection of the
723 against short circuits, excessive power dissipa-
tion and overheating are still available when extra
transistors are used.

CIRCUIT OPERATION

The schematic circuit for one supply is given as
Fig. 2. The second supply is identical in design and
operation.

The mains supply is stepped down by T1 and the
low voltage output is bridge rectified by diodes D1
to D4. Capacitor Cl provides a limited amount of
smoothing to enable the 723 to accept the volfage
as its input.

Since the imput is always higher than 12V there is
a reference voltage of a nominal 7-15V at pin 6 and
this voltage is used for the stabilisation. However,
since the unit is designed to operate down to ap-
proximately 2V, the reference voltage has to be
divided. R3, VR2 and R4 permit a range of voltages
from 0-6V to 5-6V to be selected and applied to the
non-inverting input, pin 5.

The output voltage is applied to a second, fixed,
potential divider consisting of R1 and R2. The vol-
tage developed across R2 is applied to thé inverting
input, pin 4.

Now, as the potential at pin 6 is varied, by ad-
justing VR2, the output voltage will vary in step
with it.

The unit is required to produce up to 1A output
current ‘and as this is in excess of the IC capability
a series regulator transistor, Trl, is used. The DC
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output at pin 10 is used to provide the base current
for the transistor, the smoothed output of the bridge
provides the collector voltage and current and the
output is the emitter load.

The emitter current flows through VR1 and RS
but, since the sampling potentiometer is across the
output load only, potentials dropped across VR2 and
R5 do not affect regulation.

The 723 has a built in shut down transistor which
comes into operation when the potential between
pins 2 and 3 reaches 0-65V. This voltage is de-
veloped across VR1 and R5 so the maximum current
that can flow before the cut-out becomes operative
is determined by the setting of VR1 (for large cur-
rents RS is effective). The need for R5 is explained
later.

Because of the limited smoothing of the supply
voltage there is a certain amount of hum present
on the output, unless C3 is fitted, despite the effect
of the 723.

Two meters have been used on the prototype, one
voltmeter and one milliammeter. To enable the full
range of output current to be used the milliammeter
can be shunted, by S6, to read 1A. The value of R6
will depend on the resistance of the meter used and
may need to be custom made from resistance wire
in order to obtain a reasonably accurate scale. Both
mebers are switchable to read either output A or
output B. S2 performs the switching for the volt-
meter and S5 for the ammeter.

In addition to the mains ON/OFF switch, S1, both
supplies have individual switches, S3 and S4. The
switching details are given as Fig. 3. Small dial
meters have been used and this results in less than
perfect readability, particularly on the ammeter,
and if accurate settings of voltage or current are
required a larger meter will be needed.

CONSTRUCTION

The integrated circuits and the small components
associated with them are mounted on a piece of
stripboard. The size, cutting required, component
location and orientation is given as Fig. 4. The two
power transistors are mounted on the heatsink,
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Fig. 3. The swilching requirements to monitor both supplles by using
only one voltmeter and one ammeter. The use of separate meters for
each supply would reduce the switching significantly.

using insulated bushes and mica washers. The heat-
sink is fixed to the outside of the case to assist
cooling. :

The transformer and the board are bolted to the
base of the ocase, which is chipboard to give the
neoessary rigidity to the unit. The switches, meters
and the variable controls are mounted on an alumi-
nium front plate. The sides and top are plywood, pre-
assembled to form .an inverted ‘U’. The back is a
combination of chipboard and plywood. To improve
the appearance of the prototype the top, sides and
back were covered with wood-patterned paper.

The major dimensions for the front panel are
given as Fig. 5 and those for the remainder of the
case as Fig. 6.

SETTING-UP

Each supply should be switched on in turn and,
with no load connected, the voltage control should
be checked for the relevant supply. The output
should indicate from approximately 2V to 20V.

Set the voltage control of one section to minimum
and switch the ammeter to 1A. Connect a high wat-
tage resistor of about 20 ohms to the supply selec-
ted. Set the current control to minimum and the
voltage control to about 10V. No current
should flow. Increase the current control and note
that the current increases. The increase should
continue until it reaches the expected value (with
10V and 20Q this would be 0-5A). When further in-
crease in the control produces no corresponding in-
crease in current the overload condition should have
been reached. Apply a short circuit to the output.
The current should not increase by an appreciable
amount but the voltage should fall to nearly zero.

Remove the short circuit and repeat the test for
the second supply.
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Fig. 5. The layout of components on the front panel of the prototype. This layout is not critical and may be re-arranged to suit other cases or
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Note: Cover is /g’ plywood
constructed as a “U” shape Sl
with overall dimensions )
10" x 6% x 5%y

Material: 3" chipboard
15" ptywood

waig

OPERATION

For standard applications, (i.e. as a single supply
or two independent supplies) no external intercon-
nections are required. For use as split supplies the
negative of one supply is connected to the positive
of the other with the common point, connected to
the earth terminal if required, used as the 0V line.

For currents in excess of 1A the two supplies can
be connected in parallel. However, some care is
required to ensure that both supplies are matched.
This can be achieved by setting the voltages, off load,
to be identical for both sections before connecting
the two sections in parallel. When connected but
with the load not applied the voltage on the two
sections should still be the same. If they are not
then one or the other must be adjusted.

Before connecting the load ensure that both cur-
rent controls are at minimum. Connect the load and
increase both current controls as near simulta-
neously as possible whilst monitoring the individual
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Fig. 6. The dimensions of the base and back of a case to match the
front panel of Fig. 5. If alternative cases are used ensure that the heat
sink has adequate cooling.

currents. A level will be reached where increases
in one supply will cause decreases in the other.
When this occurs set both currents to be the same.
The short circuit protection still applies in this
method of operation.

For -applications where the voltage required is
higher than 20V the supplies may be connected in
series. Again the two supplies need to be balanced.
In this case set the voltage controls so each supply
will give half the required voltage. Set the current
controls to maximum (R5 will give over-current
protection at about 1-2A). Connect the load. Reduce
the current control of one supply, whilst monitoring
the current drawn, until the control decreases the
current. Increase the control slightly until it doesn’t
effect the current. Repeat for the second supply. The
short circuit protection will apply in this method as
well.
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HE fairly complex logic of the PW Tug ‘0’ War
I game is contained within 9 CMOS ICs contain-
ing about 600 MOS transistors. The game is
simple and fun to play in that the reaction times of
two players are compared and the player with the
faster reaction time wins the point. The score is
shown graphically on a row of LEDs and the knot
in the “rope” between the two players is repre-
sented by a lit LED. The object of the game is to
get the “knot” to one’s own end by winning suffici-
ent points.

CMOS technology

Complementary Metal Oxide Semiconductor Logic,
to give it its full name is based on two types of
MOSFETS, n-channel and p-channel enhancement
devices. Each has four electrodes, Fig 1, the sub-

W42 1 Drain [
| | |
I l Substrate .I
[ Source 1
Gate ] | Gate
n-channel p-channe!

Fig.1: Drawing of a n-channel and p-channel complementary MOSFET
device.

strate terminal is taken to one supply rail, Vpj
(positive rail) for p-channel transistors, and Vgs
(—ve) for n-channel devices. The n-channel type
can be thought analogous to an NPN transistor in
the way it operates, although the gate takes negli-
gible current and the source drain path when the
transistor is switched fully on, appears as a resis-
tance (about 5000) rather than a voltage drop. For

Voo
[ ]
. Voo
s vl M U
- <L }-—-O fommm—— ¥
§ In £ Out In Out
y L
- Vss
Transmission
gate ||
Vss
[W422] Inverter

Fig. 2: Transmission gate and Inverter of CMOS logic.
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an n-channel transistor, the source is negative with
respect to the drain, and conduction occurs when
the gate is sufficiently more positive than the source.
The p-channel devices require opposite polarities to
those of the n-channel version.

Pairs of complementary MOSFETS are used to
make up the two basic building blocks of CMOS
logic, the transmission gate and the inverter, Fig 2.
When an inverted is connected between the control
pins, both transistors are either on or off and the
transmission gate acts as an analogue or digital

H mH
>

s

TTUITT TYT

Vss

Fig. 3: Combination of transmission gate and inverter, so forming a
2-input NAND gate.

switch capable of passing signals in both directions.
The off/on resistance ratio of this solid state switch
is better than 3000000:1. -

Inverters, when connected in parallel/series com-
binations can be made to form gates as in Figs 3
and 4. However, the arrangements are asymmetrical,
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hence the NAND has a greater pull up capability,
while the converse holds for the NOR. If gates with
more inputs are needed, the output impedance will
rise, unless two extra inverters are added to the

Voo

.y

F

ITFTUTTTI]

T?TT

W424] Vss

Fig. 4: Similar combination as In Fig. 3, but forming a 2-input NOR
gate.

output to restore symmetrical output characteristics.
These extra inverters are standard on ICs with a B
suffix.

Circuit description

Reference to the circuit diagram in Fig 5 and the
block diagram Fig 6, will show that the logic of the
game splits into three main parts—the random time

|
&

delay monostable, control and scoring logic. The
monostable comprises two NOR gates, capacitor C5
and resistors R7-R11. The time delay is determined
by the combination of resistors selected by IC2
which, in turn, is controlled by IC1, a 7-bit binary
counter (only 4 outputs are used). The latter is
clocked by an oscillator formed by IC3c, IC6c, R4,
R5 and C4. A logic 1 on the input to the NOR dis-
ables the clock.

The control logic consists basically of an RS latch
[C4a and b, and various other gates and inverters
which drive the indicator lamps, and score counter
[C8. This is an up/down counter, the direction of
counting being dependent on the output of the
EXCLUSIVE OR gate, IC7d. A logic “1” on the up/
down input of the IC persuades it to count up, a logic
“0”, down. This up/down counting is the whole
basis of the scoring system in Tug ‘o’ War. The
counter is clocked by inverters which are preceded
by a pulse delayer R1 and Cl. A BCD output is also
provided by the counter which drives IC9, a BCD
to Decimal decoder which feeds the LEDs.

Circuit operation

Play begins when both push buttons are depressed
by the two players. This causes two logic “O”s to
appear on the inputs of IC3, whose output then
rises to a logic 1. This stops the counting action of
IC1 and so produces a random binary output on the
four data lines linked to IC2. This IC contains four
transmission gates which are wired across each of
the resistors R7-R10. If-a logic 1 is present on the
output lines, the resistor associated with that bit of
the counter will be shunted. The overall effect is to
produce one of sixteen different resistance values

General interior photograph
of the Tug-O-War, showing
the board Jlayout, inter-
board wiring and swilch
positioning.
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»* components list

Resistors Semiconductors
R1 68kQ2 R7 680k IC1 CD4024AE IC8 CD4029AE
R2 10k{2 R8 1-2MQ 1C2 CD4016AE IC9 CD4028AE
R3 10kQ2 R9 2-7MQ IC3 CD4001AE D1to D9 TiL209 red LEDs
R4 220k¢2 R10 5:-6MQ IC4 CD4011AE D10 0-2in yellow LED
R5 100k R11 3:3MQ IC5 CD4069BE D11 0-2in yellow LED
R6 100kQ2 R12 270Q IC6 CD4069BE D12 0-2in green LED
All10% IW IC7 CDA4070BE D13 0-2in green LED
Miscellaneous
S1, S2, S3, single pole push to make switch. S4,
single pole miniature toggle switch. Main PCB8, 125
Capacitors x 73mm. LED PCB, 90 x 40mm. Vero case 150 x 80 x_
C1 180pF C4 10nF 50mm. Four off, Vero 19mm stand-off pillars. Clips
C2 100nF Mylar CS5 1uF tantalum for all LEDs. 9V PP3 battery with snap on connector.
C3 100nF Mylar Lengths of coloured wire.
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Fig.5: Full circuijt diagram of the Tug-O-War, giving details of the nine integrated circuits used in its construction. The'rope’ is formed by LED's 1 to 9.
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which controls the time constant of the monostable.

The positive pulse on the input of the monostable
which also disables the oscillator means that the
output of IC3 will go low. Since C5 is initially un-
charged, the input of IC3b will go low also, taking
its output high. The output of IC3d is held low
during the timing cycle as the output of the mono-
stable is connected to its other input. Meanwhile
C5 charges at a rate dependent on the resistance
chain, but when the voltage across it reaches the
transfer voltage of the gate IC3b (approx 70 per
cent of V), the output reverts to low level. This
signal is buffered with two EXCLUSIVE OR gates
and then inverted and delivered to the two “go”
LEDs.

The RS latch connected to the two push buttons
is set by the first player to release his button. The

other button will then have no effect. The two out-
puts are inverted, then compared with the mono-
stable output by IC4c and d. Should the output be
high when the latch is set, both inputs to the NAND
in question will be high thus its output will go low
and the respective ‘“cheat” light will come on.

Cheating

Two EXCLUSIVE OR gates IC7c and d, produce
an output from the latch and the ‘cheat” outputs
which causes the counter ICS8, to count up or down.
If neither player cheats, the outputs of IC4c and d
will not go low thus the outpuit of IC7c will be low
(an EXCLUSIVE OR gives a 1 output if its inputs
differ). The level on the up/down input to the

© IPC MAGS. LTD. 1977

Main PCB for this project, containing all components with the exception of IC8, IC9, LED’s 1 to 9 and R6. Foil side above and component overlay
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Fig. 6: Simplified block diagram of the logic used in this project,

counter will be high if the input to IC7d is high,
and vice-versa. However, should there be a cheat in
our midst and he releases his button before the
GO signal, one of the inputs of IC7¢c will be high and
the second EXCLUSIVE OR gate will invert its
output, and reverse the direction of counting.

The clock pulse to the counter is initiated when
one button is released, but it is not delivered until

the time interval set by Rl and Cl has elapsed
(about 12us). This short delay ensures that the
counter is only clocked after all the other logic has
settled. The inverters IC6d to f produce a fast rise
time pulse for reliable clocking.

1

T

Fig. 7: Dimensions for drilling the front panel which has all switches,
and LED’s for the ‘rope’ mounted on it.

Wa27

le = 1
I All dimensions in mm

Pressing the reset button sets the ‘knot’ in the
centre of the rope of the LEDs. This is accomplished
with the help of inputs to the counter which allow
presetting of the counter to any required BCD code
when the preset enable pin is taken high. In this
case the button, when pressed, sets the output to 4,
which illuminates the middle LED.

Construction

The unit was housed in a two-tone plastic verobox
150mm x 80mm x 50mm which gives a very neat
final appearance. The top should be drilled to take
the LEDs and switches, hole positioning is shown in

- O 1. Q 4 holes for insulated
stand-off pillars s g% s
RO o
. LED1
Stiff
5 card LED’s
5 R6 running
O between
leads ™. Printed
of LED1 circuit
to LED9 board
e > +vvia  |[ics Ic7 OV via I
g . s3 main pcb  ¥pin 8 pin M main pcb ]_7—1'—1'

Full size reproduction of the LED board, showing the foil side above with the component overlay below. A certain amount of pressure is exerted on
the LED’s when the lid is offered up to them, this tends to lift the track, It is recommended that a stiff piece of card be inserted (between the leads)
between the top of the board and the LED’s.
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Fig. 7. When drilling the case, take care not to let
the drill bit slip, as bitter experience has shown how
easily an expensive plastic case can be ruined with
little or no effort! The electronics is held on two
printed circuit boards, to enable the components to
be mounted in a reasonable space, and to reduce
the amount of free wiring to the lid, see Figs 8
and 9.

Begin construction with the nine wire links, then
go on to the passive components, flying leads and
finally the ICs. The latter should be kept in their
conductive foam until needed. Check the polarity of
LEDs, tantalum capacitor and especially the ICs
before soldering. The small red LEDs should be
soldered as proud of the board as their leads will
allow or they will not protrude through the lid. To
this end the PCB is mounted with a nut between
board and case in each corner so that the LEDs
can be secured to the lid by means of the clips
supplied.

When soldering the LEDs, beware of keepmg the
iron on them too long, as the red plastic is easily
softened and then all that holds the leads on, is
the light emitting junction itself.

Resistors R1 and R4 and capacitor C1 should be
mounted flush with the board so that the battery
will not foul the push button when it is.installed.
The push buttons S1 and S2 must be wired up cor-
rectly or the game may well become a push, rather
than a tug ‘o’ war.

Playing the game

After switching the game on, the score should be
reset with the push button opposite the on-off switch.
Both players should now press their push buttons
whereupon the green ‘g0’ LEDs will go out. After
a random time interval which was from 2 to 10s on
the prototype, the LEDs will come on again. The
first player to release his button after this signal,
has the light moved one place closer to his end. A
cheat who removes his finger before the signal will
have the light moved one place closer to his oppo-
nent. Play then continues in this manner until the
light reaches one end. The player at that end is
declared the winner of the contest.

Modifications

The game can be expanded for team use—the
push buttons for each member of the team are
wired in series. The fastest person in the two teams
will then win the point but who it was . .. ?

A small problem encountered with the prototype
was that the switches used were rather prone to
contact bounce causing irregularities in the scoring,
however one does get used to the feel of the buttons
after a while. A worthwhile improvement would be
to replace S1 and S2 with touch switches etched
from copper clad board offcuts, this would eliminate
contact bounce and reduce strain on the finger
whilst waiting for the ‘go’ signal. If this modification
is carried out then R2 and R3 should be increased
in value to about 3-3MQ; C2 and C3 may need to be
reduced in value or omitted altogether to achieve

the desired effect. .
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HIS project is aimed at those constructors who

I are unable to make an electronic circuit work

first time. It is hoped that even the most ham-
fisted reader, with little trouble, should be able to
build and operate this device.

The main function of the circuit, Fig. 1, is to do
nothing, a very difficult achievement in a continually
changing universe. The circuit layout has been
designed so that it would take a very large number
of mistakes for nothing not to happen. Should a
constructor wish, peripheral devices can be added,
but he is warned that too complicated a circuit may
do something.

|’;§‘|

D1 \ /TDZ

1N4001

The battery was obtained from a transistor
radio that did nothing when switched on; this is a
good indication of the batteries condition. It should
also do nothing when connected across a meter. But
to make certain of its integrity a length of wire was
connected between its terminals and left for a few
hours. The two protection diodes D1/2 were taken
from a burnt-out bridge rectifier, but new ones would
work just as effectively.

The mechanical switch was included because
it was felt that a touch switch would have increased
the price of the project and may have caused some-
thing to happen contrary to the aim of this project.
The potentiometers were added to fill two holes in
the box used to house the circuit board, but having
included them it became apparent that they were a
‘must’, especially when showing thes finished product
to admiring relatives.

VRI1 acts as a Kenotron and causes all positrons
present in the surrounding magnetic medium to
undergo an adiabatic contraction. This contraction
excites the ICW from VR2 causing the Lorenz trans-
formations to be temporarily invalid within the
immediate Hamaltonian space. The combined effect
is that nothing is created and then passed on to the
detector.

When the circuit is assembled and switched on
nothing should happen. If, however, something does
happen it is advised that the builder does not take
up: a career in electronics.
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R.A.JENKINS

INCE the introduction of gas and smoke detec-
S tors various circuits and constructional articles

have been published, usually with features that
may be redundant in a purely domestic unit. The
majority of sensors available have unusual power
requirements (typically 1-2V at 500mA), resulting
in the need for specially wound transformers or, if
portable, very short battery life. Since the intro-
duction of the Type 812 sensor a very economic and
easily constructed alarm system can be made without
losing facilities or effectiveness and gaining, due to
circuit simplicity, overall reliability. This article des-
cribes such a unit.

The circuit (Fig. 1) is basically a blocking oscil-
lator formed by Trl and 2. In the presence of any
de-oxidising agent such as smoke, gas, or petrol
vapour the semiconductor coating of the sensor
decreases in resistance which increases the bias
applied to Trl base. This triggers the oscillator, pro-
ducing both an audio alarm from the speaker and
a direct intensity reading by the meter. VR1 sets
the sensitivity of the oscillator and may be set to
trigger the audio alarm at any given gas/smoke
intensity.

The supply requirement of the sensor circuit may
be derived from the mains power supply (Fig. 2)
or the unit can be made portable and a 12V battery
supply used. Diode D1 is included to give reverse
polarity protection.

The printed circuit board Fig. 3a should be
assembled as shown (Fig. 3b). The front panel is
then cut or drilled to suit the meter, speaker, LED
and mains switch. Next the power supply fuseholder
and sensor socket .are installed in the case. The
circuit board is then bolted directly on the meter
terminals which establishes the connections to the
meter. The unit may now be wired as shown, paying
particular attention to the connection of the sensor
socket terminals.

Set VR1 to mid-track and plug in the sensor unit.
Now switch on, when the alarm should sound almost
immediately and then rise in pitch. After five

Practical Wireless, April 1977

seconds or so, as the sensor warms up, the pitch
will decrease to a steady note, maintaining a meter
reading, typically 100:A.

If a small amount of cigarette smoke or gas from
a butane lighter is released near the sensor the
meter reading will rise and the alarm will sound.
The sensitivity control VR1 of the audio alarm
should be set so that the alarm is not triggered by

D1

10to18
vDC

1c1
e [
Tri2

L S1 = D2 1N40O1
o—* N+ ’ -0

F1 12V i

(500mA)
240V

~
12v +
o Y. + C3
4704F

i D3 1N4001 »
E . -
o C O

Fig. 1: top, is the circuit of the Alarm with Fig. 2, below, the mains
power supply circuit. Both are incorporated in the Alarm shown in the
heading photograph.
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Fig. 3a, top, is the full size drawing of the PCB with the component
layout, Fig. 3b, below.

any cigarette or cigar smoke that may be present
normally. Usually VR1 is set at approx 75% rotation
triggering the audio alarm at 2001:A (0-2mA).

The unit described is suitable for continuous
operation. Type 812 sensors have an approximate
operational life of two years continuous use and may
be periodically checked as previously described.
Replacement is a mere formality, just plugging in a
new sensor. When the sensor is nearing replacement
time the reaction to gas and smoke will be sluggish.

% components list

Resistors
R1 22k2 iW R2 4-7k2 1W VR1 4-7kf) submin.
horizontal pot.

Capacitors
C1 10uF 10V C2 100nF C3 470uF 25V

Semiconductors ‘
Tr1 BC148 Tr2 BC158 IC1 7805 regulator D1/2/3
1N4001 D4 LED 0-2”andclip TGS812 Sensor with
holder (Watford Electronics)

Miscellaneous
Speaker 11” dia. 4 to 8Q. Meter imA FSD (Watford
Electronics Type T24). Transformer T1, 0-12V,
0-12V 6VA total, 240V primary. Fuse 500mA and
holder. Mains on-off switch. Plastic case and panel
approx. 637 x 33”7 x 27,

View of the PCB, mounted directly on the meter terminals. The mains
transformer and smoolh/ng capacitor C3 are mounted in the box.

Meter M1 may be omitted and the terminations
linked if an audio type alarm only is required. The
audio output is surprisingly effective for general
alarm purposes and indeed quite startling!

The prototype was proved effective with many
inflammable gases including carbon monoxide,
petroleum vapour, carbon ‘tet’, flux vapours, alcohol
and many types of smoke all trlggered the alarm. ¥

PW TECHNICROSS PUZZLE
Solution to No. 18
presented last month
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'| Build an oscilloscope.

As the first stage of your training, you actually

build your own Cathode ray oscilloscope! This is
no toy, but a test instrument that you will need
not only for the course’s practical experiments,

but also later if you decide to develop your
knowledge and enter the profession. It remains

your property and represents a very large saving

over buying a similar piece of essential equipment.

o+

¢ T

L
-

2 Read, draw and understand
circuit diagrams.

in a short time you will be able to read and
draw circuit diagrams, understand the very
fundamentals of television, radio, computers and
countless other electronic devices and their
servicing procedures.

T

on basic circuits.

s E‘?&ﬁm ¥
“wi2’3 a5 erle J_“j—- :

300rry out over40 exefim

ents

We show you how to conduct experiments on
a wide variety of different circuits and turn the
information gained into a working knowledge of

testing, servicing and maintaining all types of

electronic equipment, radio, t.v. etc.
Practical Wireless, April 1977

‘There’s only one way

to master electronics...
fo see what is going
on and learn by doing.

This new style course will enable anyone to
have a real understanding of electronics by a
modern, practical and visual method. No
previous knowledge is required, no maths, and
an absolute minimum of theory.

You learn the practical way in easy steps
mastering all the essentials of your hobby or to
further your career in electronics or as a self-
employed electronics engineer.

All the training can be carried out in the
comfort of your own home and at your own
pace. A tutor is available to whom you can
write, at any time, for advice or help during
your work.-A Certificate is given at the end of
every course.

All students enrolling in our
courses receive a free circuit
board originating from a
computer and containing
many different components
that can be used in experi-
ments and provide an

excellent example of current
electronic practice.

.32 ¢ N N N N _§ _§ _§R_ _§ N N J
To find out more about how to learn electronics in a -l
new, exciting and absorbing way, just clip the coupon
for a free colour brochure and full details of enrolment.

Write to:- British National Radio & Electronic School
P.O. Box 156, Jersey, Channel Islands.

:
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sircuits fi

AMPLIFERS

"

PART 2

HEAT SINKS

The power dissipated in a transistor is the product
of the current flowing through it and the voltage
across the junction. The emitter/collector voltage is
lower than the supply voltage, by the extent of the
voltage drop in collector and emitter circuits. In low
level stages, dissipation will be considerably less than
the safe limit for the transistor.

In qutput stages, and some driver stages, the
power dissipated in the transistor becomes quite
large. This power causes heating, which can damage
the transistor. This damage is avoided either by
limiting operation conditions so that dissipation is
low enough for the particular transistor when used
without a heat sink, or by providing the transistor
with a heat sink. A heat sink is a metal clip, plate,
chassis or something similar, either flat or finned,
thermally in contact with the transistor. It carries
away heat from the transistor which can then
operate at higher ratings. The heat is lost by con-
vection of air currents, radiation and conduction.

The thermal capacity of the sink, or its ability to
carry away heat, is arranged to suit conditions. The
heat sink is an essential item and should not be
omitted when specified. The chassis or metal case is
often used, to avoid a separate heat sink.

It is sometimes necessary to provide electrical in-
sulation between the transistor and its heat sink and
a thin mica washer can be used. Sink surfages should
be flat for good thermal contact, with no rough holes

FEG.RAYER G3OGR

or edges which may penetrate. the insulation. To
obtain a low thermal resistance (good transfer of
heat) silicone grease, available for this purpose, may
be smeared on the surfaces.

PNP AMPLIFIER

Fig. 13 is a directly coupled circuit for 14V, either
from an accumulator (nominally 12V) or derived
from the mains. Pre-amplifier and driver stages are
included. VRI1 is pre-set and adjusted so that a meter
placed in one supply lead reads about 900mA. The
output transformer is centre-tapped. With output
stages drawing a heavy current, significant voltage
is dropped and efficiency reduced if the transformer
winding has an unnecessarily high resistance, so a
large component intended for such circuits is neces-
sary. Tr3 requires a heat sink which can be 5 x 4in
16SWG aluminium, or a larger area obtained by
using the case or chassis.

THERMAL RUNAWAY

If operating conditions of a stage, or directly-
coupled stages, are not sufficiently stable, changes in
working conditions arise. The amplifier may shift
into operating conditions which reduce gain, cause
distortion, or increased collector current. With low
power stages, emitter and collector resistors assist
stabilisation, and limit currents to safe levels. But
with higher powered stages, adequate safeguards in
this way are not possible.

180 12114V
47k 10665
3N
LS 125yF -
\ BC108 %‘;
w3 t[|2500uF )
r A directly coupled ampiifier
AD14g8 using an AD149 lransistor in
) & the output stage. The supply
< VW should be around 12 to 14V,
1k W a car baltery being an ideal
source, the qulescent current
of the whole amplifier being
about 960mA.
10nF
100k
100nF —100NF
input
68 1
% +
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T.T.L. 74 I1.C's By TEXAS, NATIONAL, I.T.T., FAIRCHILD Etc

7400 17p | 7413 “0p | 7432 30p | 7454 20p | 7480 45p | 74120  115p | 74138 13%5p | 74154  170p | 74170  280p | 74188 370p
7401 17p | 7414 0p | 7437 33p | 7460 20p | 7491 32p | 74121 38p | 74139 135p | T4155  90p | 74173  180p | 74189  350p
7402 13p | 7416 3sp | 7438 33p | .70 33p | 7492 S5p | 74122 S5p | 74141 80p | 74158  100p | 74174 180D | 74190  200p
7403 13p | 7417 40p | 7440 18p | 7472 30p | 7483 #5p | 74123 T5p | 74142 320p | 74157  100p | 74175 100D | 74181  1e0p
T404 250 | 7420 18p ml‘, ;:D 7473 35p | 7495 75p | 74125  Top | 74143 320p | 74160  120p ;“;‘ 1300 | 74192 130p
;:gg }:D 1422 28p | 742 ap | 1414 3Tp | 7496 $5p | 74126 5p | 74144 320p | 74161 120p 7:}73 }3.:" 74193 130p
T ap | 142 4 | 7448 130p | 1475 45p | 74100 135p | 74130 150D | 74145 90p | 74162 1200 | 74370  geap | 74194  130p
7408 28p | 7425 350 | 7447 asp | 7476 36p | 74104  60p | 74131  130p | 74147  245p | 74163 120D | 7430  4z0p | 74195 100p
7409 25p | 7426 36p | 7448 85p | 7483 100p | 74105 80p | 74132 Tip | 74148 180p | 74164 130p | 74181 330p | 74196 125p
7410 fap | 7427 wp | 7450 18p | 7485  130p | 74107  35p | 74135  100p | 74150  15Sp | 74165  170p | 74182  gop | 74197  125p
7411 26p | 7428 asp | 7451 20p | 7486 37p | 74100  86p | 74136 ¥5p | 74151 80p | 74166  150p | 74184  185p | 74198  250p
7412 27p | 7430 18p | 7453 20p | 7489  208p | 74118  115p | 74137  925p | 74153  90p | 74167  370p | 74185  f50p | 74199  250p

SEMICONDUCTORS
by MULLARD, TEXAS, MOTOROLA, SIEMENS, L.T.T., R.C.A.

AA113  10p | BA138 16p | BC168B 14p | BC548C 14p | BF123  45p | BF336  35p | BY164  50p | OC140 150p | TIP35A 230p | 2N1305  30p
AA144 10p | BA148 16p | BC168C 15p | BC549B 13p | BF125  45p | BF337  35p | BYX94 8p | OCIT1  40p | TIP35C 280p | 2N1306  38p
AAZI7 30p | BAI54 12p | BC169C 15p | BC549C 14p | BF127  50p | BF363  60p | C1120  30p | 0c200 sop | TIP36A 350p | 2N1308  S0p
ACi21  30p | BAIS7T 15p | BC1M _ 12p | BCSS7  13p | BF166  30p | BFSo4 30p [ Ci164  20p | ORP12  70p | TIPHA T0p | 2N1711  22p
AC126 19p | BA173  15p | BC172C 12p | BCY34 80p | BF187 25p | BFW58  20p | E100 42p [ R1039 150p | TIP41B  T75p | 2N2219A 25p
AC127 19p | BA216 16p | BC178A 16p | BCY70 1sp | BF1738  25p | BFX29  30p | E300 ATp | TiP2e  4sp | TIPSIC  80p | 2N2483  30p
ACi27/01 25p | BA3I6  16p | BC182  10p | BCY? 20p | BF179  35p | BEX8! 130p | E430 1250 | Tipoga 47p | TIP42A 80p [ 2N2306  18p
AC128  18p | BAXI3  5p | BCI82L 12p | gCy72  15p | BFI79C 40p | BFX84  25p | MJESMO 45p | Tipsge 795 | TiP42B  8sp | 2N2007  20p
ACi5(  25p | BAX18  Sp | BC183  10p | ppyn; g5 | BF180  30p | BFX85S  30p | MPSAOG 250 | Tip3o- sgp | TIP2955 7op | 2N30583  20p
ACIS3K 40p | BBIOSA 35p | BCI83L 120 | gpigs  100p | BF181 35 | BEX87  25p | QAI0  40p | Tip3oa sgp | TIP30S5 5Sp | 2N30s4  S0p
ACi76 20p | BB110 450 | BCiBA 10 | gpyoq gsp | BFIB2  30p | BFX88  25p | OA47T  15p | Tip3os @gsp | TIS00  25p | 2N3055  89p
ACY1T 35p | BCI07 10p | BC184L 12p | Bpy3;  3gp | BFIB3  30p | BFYSO 206 | QA0 60 | TIP30c son | TIS91  25p | 2N34w  S0p
ACY21 30p | BC108  10p | BC18S  24p | gpy3p  39p | BFIB6  25p | BFYST  20p | Qapi 60 | Tipat P 1 \No14 sp | 2N3702  11p
AD149 §0p | BCI0SC 15p | BC205  14p | ooy B | BF1S4  10p | BFYS2 200 | QA202  8p | Tboia  S3® | INa7s4  top | 2N3703  i2p
ADist  40p | BCl09  10p | BC212 ip | BDI133 430 | BFies  10p | BFYS0 125 | O P A B sp | 2N3704  11p
BC109C 14p | BC212L 12p | BD1%3  {0P | BF1os  10p | BRIOT 350 | gcos  100p | Tiboie  SoP | INapo2  sp | 2N3705  12p
AD161/2MP BC113  12p | BC213L 12p P | BF197  10p | BRY39  35p P 31C  70p 2N3706  11p
p | BC117  19p 13p | BD1ST 400 | Brrog  25p | BRYSS 38p | Ocas  jen | JIPS2  S0p | NS b | onggr  12p
AF114  22p | BCI25  20p | BC214L  14p % | BFigg  25p | BSX20 b | §Caz  ash | TIP32A  esp ( IN40O4  Sp | oNg715  300p
AF115  22p | BC126  15p 13p | BD140  40p | BF200 30p | BSY40 25p P | TIP32B 85p | IN40OS  Sp | oN3772  175p
AF116  22p 146 12p | BC294 3sp | BD181  80p | BF224  20p | BSY9S p { QC43  35p | TIP32C 90p | IN4006  6p | HN3g19  25p
AF117  22p | BC147  10p | B ss5p | BD1B2  80p | BF225  20p | BT100A gop | 9C45  3%p | TIP33  qo0p | IN40OT  7p | oN3ses  95p
AF118  50p 148 10p | BC317 15p | BD207T  76p | BF241  16p | BU10S p [ QCN  25p | TIP33A feSp | IN4148 4D | oN3oo4  1Sp
AF125 25p | BC148C 14p | BC323 60p | BD233 5Cp | BF244B  35p | BU133  75p | OC72  30p | TIP33B 11Sp | 1544 4p | 2N4062  14p
AF139  35p | BC149  10p | BC328  13p | BD263  8Sp | BF257 p | BU208 p | OC75  30p | TIP33C 130p | 2N456A 90p | 2N4126  20p
AF239  45p | BC157 10p | BC338 12p | BDYI0 100p | BF258  26p | BY100 20p | OCB1  30p | Tip34 115p | 2N697  15p | 2Ns061  35p
ASY26 40p | BC158 10p | BC547  12p | BDY62/01 up BF259  30p | BY128  15p | QC8ID  25p | T|P34A 118p | 2N920  20p | 2N5163  35p
BA114  9p | BC159 10p | BC547B 13p | BF120  50p | BF274  15p | BY127 15p | OC83  50p | TIP34B 145p | 2Ne30  20p | 2N6027  SOp
BA121  9p | BC167A 12p | BCs48 12p | BF121  45p | BF324 30p | BY133 22p | Ocss  sep ! TIP35  225p | 2N1302  25p | 25D234  30p
BZX61 Bzves ERIE :ésgxz?¢g;|sc RESISTO RS MULLARD POT CORES gg:l.s;;r_lgn
Zeners |12 10p ARBON CARBON -
Va1V fop | (SARBON Lk s 5o SPECIAL - |chneon Ty 0| poTEN.
Ve $50 15V 10p RESISTOR -47/25  Sp 330/35 16p OFFERS o LA4 10-30 KHz P | TIOMETERS
8 10p 1/16 5 33 18p ‘25 W LAS 30-100KHz 100p | 0-1W 50N-5M min}
‘1""\'/ :::1' 2v o :‘"‘ 7“1’000 125 Ep :;8;;2 12placter 22Q4-7M°  2p| LAT < 10KHx 100p | vert & horlz T
p 1/50 p|BC148 .
13V 15e 27V 10m 2/_2/25 :p 035 18plocHe 100 ",'5",‘/;{‘_4‘7"I 2 LA13 FOR W.W. OSCILLOSCOPE 280p | 221 To
15V 1sg £¥ :gp Type 10AD 2.9/35 &g gg;gg gn BC1S7 ASSOR-|| P 2§tw 200N-4- T.M
p | £6 . p(BC158  TED . ve
2V 159 300 Mixed 100013:3/25 %% 1000/16 250 |BC159 FOR |2-202 10 MEG 3-3p| VOR's THERMISTORS
S0V Zeners850p | Acsorted 47/16 5o 100035 300 |BFio4  850p E22022/13 VA1011 TANTALUM
3V 154 BZY#8 Tons PR 2200/10 28p [F1g5 S STENTIC E20522/01 VA1083 AD
43V 15pl Zeners 850p 47750 ﬁ 2200/16 35p |BF1g6 eaERand E29722/04 VA1067 CAPACITORS
47V 15p) €-8/25 5g 2200/63 60pBF197 E29722/05 VA1072 35V: 0-1uF, 0-22,
oy g5 o, oG Ik o v A
P “ -0, 22, 33, 47,
sev  15p LMIHAMADIL O SBRl19M8 5B 330016 0D L100 for 150p 10K Lin 30p | E206ED/A260 VA1108 68,25V 1-5,10,16¥
68V 15p| M3oek TO3 1900]10/35 5 3300/25 42p| P |25K Lin 30p | E298ED/A285 VA1107 47, 10, 22, 47,
72V 15p| [M585 8P DIL 4sp|io/50  sp 300/63 81, o) ampg [N LI 30p| E299D/P118 VA0 10V 4.7, 15, 25, 33
180V 15p| M358 14P DIL 1000] 29avs  any 4700/25 45p » 100K Lin 30p | E209D D/P224 VA1111 Price 14p each
LM710 14P DIL sop|22/10  sp| 4700/40 S0p 100 for £26 - | 250K Lin 30p | E209DD/P226 VA2600
LM273 TO5 600|258 Sl 4700/83120p |ics T iMERS 500K Lin 30p | E209D D/P236 VA3210 LATE EXTRA
BZYIS M3 1oP DIL 50| 52/k8 o[ POLYTER J100 1or £37 1 Meg Lin  30p|E209DD/A238 VA3410 TBA 800 100p
400M.W. | 'M7a7 8P DIL 300|52/38 5] CAPITORS or 2 Meg Lin  36p | E299DD/P342 VA3420 TBA 641 A12 250p
Zeners LM741 14P DIL Jool2250 @ RETAVS 5K Log 30p | E269DD/P350 VA3430 sU76530p  185p
OV 100] LMyer 1ep D to|evs  pf Mullard or 10K Log 30p | E209DD/P354 VA3708 TAAG61B  175p
2v4  1op|LM748 8P DIL 45p] 3316 6p rie 24V 3 C.0. H.D.[25K Log 30p | VA1008 VAB604 TAA 790 256p
NE555 8P DIL M 11 Pin Plug 1N 150 | 30 CA3085 s5p
2v1  1op| 45p33/25  6p] - 001 5p £1-00 Each g P 3090, 400,
avo  fep| MESSS 14P DIL 100p|33/40  6p| 0022  5p| ———————| 120K Loo 3ol cmos ﬁﬁ,, CFrysse 05
ava  1op| TAA0 150p]33/50  7p|-0033  Sp|ASSORTED 500K Lop 3050|4000 20p , 4023  20p | 4055 140p | SN 76013N  180p
ave  1op| 1A 1500147110 gpl:o7  So|POLYESTER = 11"meg og  300[4001 20p | 4024 100p | apss  145p | SN76023 140p
ave  18p| TAAST0 200] 47/25  8b] -08 SP|CAPACITORS |2 Meg Log  30p[4002 200 4025 2% 4060 430p | SN J6227 1300
4 10p| TAAT700 300p|47/35  &p| 022 sp|l0for £3-00 4006 120 |4 e i4occ  ssp [ SNTGZ2E  130p
e 5 g e
5V1 10p| ;ﬁg}oo 250p| 47/50  7Tpf -033 50 | Byxs4 DIODES | ROTARY 4000  70p | 4028  155p :83? 3339 DS
5v6  10p 10 200p| 100/10  6p|-047  5p SWITCRE 4011 200 | 4029 130 e | LED 125 15p
ev2  fop| TBAI20 125p] 100/i6  6p| -1 €p 1250 PiV 1 Amp. LI 4012 20p | 4030 60p | 4072 390 | GREEN -125
BAS40Q 300p[ 100725  6p| -22 7p [100 for £6-00 BY B P 408t 20p
8ve  10p| TR AS500 el 2 (4 o Rl 4013 S5p | 4032 1sop | 4081 20 YELLOW 128 zsn
Vs 10p|1p P Sp| -33 % N 4015 90p | 4043 220p P | RED -
A560C 400p| 100/63 10p| -47  12p|MULLARD P oIS b |4Ms b usio asp | REREZ ., 13
8v2  10p|TBAT20 230p|125/15  6p|1-00 20, igio 40| 4 » 2 2ex 2
P P [4500/64V C42  |2p gw 4017 110p | 4047 115p | 4511 200p | YELLOW -2 25p
av1 10p| TBA990Q 250p| 220/16 10p|2-2 25p{Screw Terminal 40|00 250 4049 Top | 4516  140p | DL747
10V 10p)TCA 270Q 250p| 220/25 12p[4-7  35p 75p|3P AW 013000  140p | 4050 %0 | 4518 110p | Display  200p
v 10p| TCA270S 250p| 220/50 20p|6-3  40p 4P 3W Wpl4022 180p | 4034 130 | 4528 130 | ~—mr———mv
pIL
SOCKETS
PLEASE NOTE ALL PRICES INCLUDE POSTAGE AND V.A.T. BRIDGE RECTIFIERS oG 130
AT 8 OR 1249, AS APPROPRIATE 1A 50V 25p | 2A 400V 0p | 14 Pin 14p
1A 100V 36p | 4A 100V esp | 18 Pin 15p
HRAM b4 2: 23?)’ ;:P REED INSERTS
1A 600V 40p P | Lenth 17
XEROZA RADIO Ay sl Teflew
2A 100V S58p | 8A 200V 85p | 100 for 350p
2A 200V 53p | 8A 400V #5p | 1000 for £25
y p p or
306 ST. PAUL'S ROAD,
HIGHBURY CORNER, LONDON, N 1
TELEPHONE 01-226 1489
Easy access to Highbury via Victoria Line (London Transport) British Rail

LARGE STOCKS OF NEONS, NUMICATOR TUBES, SINGLE AND MULTIPHASE HIGH CURRENT RECTIFIER STACKS, CAPACITORS OF ALL
TYPES INCLUDING PHOTO.FLASH AND MOTOR START, TV TUNERS ALSO SOME HIGHLY TECHNICAL EQUIPMENT AND PARTS FOR
INDUSTRIAL USERS AND SCHOOLS FOR PERSONAL CALLERS

Manufacturers (Large and Small) we wel your 1 o Buyers/Agents etc. let us know your requirements.

Practical Wireless, April 1977 1039




TRHTIEPUS

ADD 8% VAT TO PRICES MARKED *
ADD 12§% TO ALL OTHER PRICES,
OR A8 CURRENT VAT LEGISLATION
=SEND C ¥.0.(EXCEPT GOV'T DEPT)
PACKING 20P FOR THE U.X.
4 BARCLAYCARD & ACCESS BY POST
OR £5 WIN ON TELEPHONE ORDERS,
NE¥ CATALOGUE LIST FREE S.A.E.

58-60 GROVE RD.
WINDSOR,BERKS.
SL4 1HS,

= ELERTROMGSua

T

EL. 54525

MONEY BACK IF NOT SATISFIED.

FAST SERVICE

ON EX S8TOCK ITEMS

TOP DISCOUNTS .

INTEGRATED CIRCUITS

555 TIMER a4p*  LM380(60745) g1

NORMALLY 24 HOURS 556 2 x 555  90p*  LM381 Preamp £2
703 RF/IP AMP 29p  LM3900 4xOPA 53p*

709 T099 or DIL26p*  MC1303 2xPre £2

NEW LOW PRICES.

TRANSISTORS AND DIODES

INS BUSH SET 5p sa*
NATCHING
AC127/8 176 15p*
AD161/162 el36p'

TIP31/332. 50p%
TIP31c32c68p*
TIP41/42ea 86p*
TIP41c42¢"11, 50

20p Pr*

Full spec devices

- DALO

710 DIL14 35p*  MC1310 stereos2 BC1 TIP2955  69p* §
723 Regulator 44p* MC1312P SQ £1,70  BC107B 13p‘ TIP3055  65p* PCB ETCH KIT 3 LTENS i2*
741 DIL 8pin  21p*  MC1330 75p  BCL08 8p*  TISA3 UJT 26p  ETCH RESIST PEN 2TIPS 75p*
741 DIL 14pin 31p*  KC1339 Preampi2 BC108B or C 13p*  1N914/4148 dp  FEC ETCH PAK TUB 600gm £1%
741 T099 33p*  MFC4000B {W 72p BC109 9p*  IN4001/3  4p* 6x4" SREP 4Bp*NYLON F/GEl*
747 DUAL 741  69p*  MFC6030 £1 109B or C 12p*  IN40O4 5p*
748 DIL B pin 32p* NES536 FETOPA £2%  BC147/8/9  8p  IN40O7 7ps  SCRUAND TRIACS BR10O 25p+
7805 5V1A+regfl,35¢  NE540 or 550 £2% BC157/8/8 1lp  2N706/8  1dps TAG 1a400Y 50p*1a600V 69p*
7812 & 7815ea2l,40% NE555 TIMER 34p*  BC167/8/9  12p ZN2648 UJT 40p* ,},ﬁ%s?ggﬁgygg‘\:e;g":ggp
76013 6W AF £1.50  NE556 2x5556 ©00p*  BC177/8/9 16p  2N2904/S5pnp29p* ;
SEVEN SEGMENT LED DISPLAYS AY51224 CLOCK §4 ¢  NES80/1/2/5/6/7¢3  BC182/3/4a/110p 2N2028 ory 7pe DISCO TRIAC 154400V €2+
BRIGHT DL707 COM ANODE & CA3046 S4ps  SN72741"as 741 BC212/3/4a/112p  2N3053 17p*  AUDIBLE WARNING BLEEPER
DL704 COM CATH, 0,3" £1% ICLB038 Sigen £4 *  SN76660 IF  74p  BCY70/1/2  15p*  2N3055 90W 33p* 12v35mA €1,20110 off fi+
DL7AT 0.6JIMRO CA £1.25% | [NS0%A D11 8 d3ps  ThgR00 SW AT 84p  BPYS0/Sl . loge  IN614 03 113 GAPACITORS a2pf - .ol %
p P P
DIGITAL CLOCK 1C 51224 4" 1u309K SV reg £2 *  TBABLO 7W A¥ 94p  EFYS2/53  i8p*  2N3702/3/4 10p B o 3 e
LM309H TO5 can £1*  ZN414 Radio £1,19  BSX 18/20/2119p% 2N3705/6/7 9D  3200/500 10p.1000/25 20p
HED LED LM318 70VusOPA £3%  NEW 1466/89 £4 BZY88 ZENER 10p  2N3708/9  9p .
S ‘D p. C106D SCR  S54p*  2N3710/11 15p mgéogﬁTfﬁstggs%ggog
" m KJ2955 TO3 99p*  2N3819 B23e17 P P
RED LEDS 208 STYLE 0,125 EmD S TTL 3 MJE29585 ggga 2N3820 quo: HEATSINKS T05 gor 18 7p
OR 0,2" DIA, NO CLIP 10p* L2 T03 16p,T03 4"finned 5
4000 lipt 7400  1zp* 7490  3spe WJE30S5 65p*  3N3904/5/6 15p D, nned 50p
TIL209 RED LED & CLIP 12p* 1001 15"‘ 7401 13", 7491 75ps  OkBl/01 Sp aN$457 PET 32p  DIN:PLUGS all 15p,Sock 10p
BIG 0,2" RED LED & " 14p* 1002 wg, 03 wg. 7492/93 45ps TIP29 & 30 40p*  BRIDGE1AS0 20p* SWITCHES SPST 20p Dpdt 25p
GREEN'OR ORANGE LEDS 28p* 1007 16p* 7408  1op*  7495/98 72p* GAS DETECTOR TGS 308etcf4*
ORP12 54p*2N5777/0CP71 34p 4009 50p* 7408/10 18p* 74100 £1.26% BARGAIN PAKS FULL SPEC tlea,
4011 16p* 7413  29p* 74107 32p* pak A: 11 RED LEDS full spec s ve ro
TRAMPUS 4012 17p* 7440 lgp: 74131 ggv' PAK B:5 741C 8 PIN OP AMP
4049 Sop* 7441 7 74123 pe * .
aRiTioH 4009 20pr 7442  73pe 7441 T4p* pax T 1) bOiaz 1 B 11 gﬁégg-:::x T T B T
DISTRIBUTOR PR 4501 28p* 7447 79p* 74145  85p* pAk G: 7 BFY51 £1* B 8 2N3819 £1 2,..“,,.382. et 4020
451éui§5‘ ;:;gﬂi g;p: ;:{;; 12520: PAK J: 6 2N3053 ¢1* K 40X1N914 £1  G33,37v ¢2 FACE CUTTER 85p*
4528 € P P*  PAK M: 3 T099 3055 £1AN 25 OA9ll ]
INDUSTRIAL, EDUCATIONAL, TRADE | 4543 £2° 7475/36 35p* 74154 £1,40% paK p: 20 PLASTIC BC109 Trinpa¢i DIL BREADBOARD 2'x4" g1 or
& EXPORT SUPPLIED,SEND FOR 4553 £5% 7486  35p* 74196 £1.50% : P 6"'x4" £2,VERO PINS 36 30p*

OQUR FREE CATALOGUE LIST SAE
YANUFACTURERS EXCESS STOCKS
PURCHASED,DISCOUNTS 10% OFF
100 up, 15% OFF 1000 up..,.

DIL SOCKETS PROFESSIONAL QUALITY
8pin,l4pin & 16pin ALL 12p ea *

SOLDERCONS 100 49p* 1000 £3.0%L*

10-385PF TUNER,SINGLE GANG FOR
MED /SBORT WAVE ,XTAL SET etc tl1®
SET3/IF CANS 455/470KHZ TOKO f£1*

BLACK PLASTIC CASES 42mmx.
80x60 50p*100x75 80p*9x
120 70p,DESOLDER BRAID 50p

- rP/ease wrile your Name and Address in block capitals
The Home Radio Components catalogue has 200 pages fllied NAME.
with over 5,000 items, well over a thousand of them illustrated ADORESS ...
With every catalogue comes a free bargain list showing many
items at such give-away prices that the savings can pay for ' """""""""""""""
the catalogue several times over. The catalogue costs just EANE B eeem— -

plus 40p for post and packing. Send for one today!

| HoME RADIO (Components) LTD. Dept PW
234-240 London Road, Mitcham, Surrey CR4 3HD

Although the gear worn by today’s electronic enthusiasts
may differ somewhat from that sported by our friends in
the photo, conversations similar to that above can be
heard any day of the week in this fair land of ours. Of
course, the subjects under discussion are by no means
limited to musical instruments—they are as varied as
the skill and ingenuity of modern man can devise. The
components incorporated in them are of course even
more varied, and thousands of them are to be found in the
famous Home Radio Components catalogue. No matter
what project you wish to tackle it will pay you to purchase
this superb catalogue and then, for quick and helpful
service, to order your actual components from Home
Radio.

London 912966)
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In these circumstances, when external circuit re-
sistance and operating conditions do not limit current
to a safe level, thermal runaway may develop. Power
dissipated in the transistor produces heat, and as
the junction temperature rises the collector current
increases even more. This, in turn, causes a further
rise in dissipation and temperature which again in-
creases current. This situation continues until the
current and thus the junction temperature is limited
by external circuit values or until the transistor is
destroyed.

THERMISTORS

Component R2 in Fig. 12 (Part 1) is a thermistor
and its resistance falls as its temperature rises. The
rise of temperature of R2 may be due to external
conditions, to heat in the equipment or to the cur-
rent passing through it, or both. An increase in
ambient temperature or in operating voltage will
cause the collector current of the stage to increase.
But the effect on R2 will be to reduce the base volt-
age since the value of R2 falls. The drop in base-
emitter voltage reduces collector current. The stage
can thus operate satisfactorily over a wider range of
temperatures and voltages than it could if the
thermistor were not present.

PUSH-PULL OUTPUT

If the audio cycke is divided into two, each peak
can be taken to an individual transistor and can
drive it into conduction. The outputs of the transis-
tors can be combined to obtain the original audio
signal. The advantage of this method lies in the
fact that both transistors can have a low resting or
quiescent current.

Each transistor of the output pair draws current in
turn so this is called a push-pull stage. As the tran-
sistors are each dealing with only about one-half of
the audio cycle ,they are operating in Class B. (This
distinguishes operation from Class A, where a single
transistor deals with the whole audio cycle.)

Many circuits with Class B push-pull output dis-
pense with transformers, but Fig. 14 is a useful cir-
cuit, representative of many transformer coupled
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amplifiers. Its push-pull operation is also easy to
understand, while it has the advantage that the DC
operating conditions of each stage are isolated from
other stages. The output is around 500mW (1,W).

Trl is a Class A pre-amplifier, and can be fed from
a pick-up or tuner. R2 and R3 set base conditions,
which R5 is the emitter bias resistor. The audio sig-
nal is developed across the collector load R4, and is
coupled to Tr2 by C3. Tr2 is also a Class A amplifier,
and termed the driver as its purpose is to drive the
output pair, Tr3 and Tr4. The primary of the driver
transformer T1 furnishes the collector load for Tr2.

The primary of T2 is centre-tapped. Bias conditions
of Tr3 and Tr4 (from R10 and R11) are such that
Tr3 and Tr4 collector currents are small (say, 10mA
for the pair). Since T1 secondary is centre-tapped,
Tr3 and Tr4 are alternately driven negative into
conduction. Qutputs are combined by the centre-
tapped transformer T2.

Current drawn by the output pair depends very
much on the audio signal level, rising to peaks of
30 to 60mA or more, according to volume. (This can
be observed by placing a meter in one battery lead.)
The average current is, however, much lower. Bat-
tery life is lengthened, and the two transistors can
deal with appreciably more power.

R13 provides negative feedback (see later) over
Tr2, T1 and Tr3/4. C7 and R14 are to reduce the
effects of phase shifts at higher frequencies. Con-
necting R13 should cause a drop in volume but an
improvement in quality. If this effect is reversed or
oscillation arises, take R13 to Tr4 collector instead
of to Tr3. With the values shown for the ‘“l-watt”
amplifier, a maximum output of 500mW is obtain-
able, and no heat sinks are necessary.

A wide range of transistors can be used in this
circuit and the operation of each stage can be
checked and adjusted if needed. R10 may be a pre-
set resistor and adjusted so that Tr3/4 draw about
10mA, with no signal. If the value of R10 is too
high, current will be low and cross-over distortion
caused. On the other hand, if R10 is low in value,
the quiescent current is high.

Fig. 15 is typical of circuits using a driver trans-
former with a split secondary. Each output transistor
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operates on approximately one half the supply volt-
age. The circuit has the advantage that no output
or speaker transformer is necessary. Trl is the
driver stage, with transformer T1 as described ealier.
R6 and R7 provide base bias for Tr2, while R8 and
R9 provide base bias for Tr3. Each output transistor
has its own emitter resistor R10 and R11.

It is essential that the halves of the transformer
secondary, Sec.1 and Sec.2, are correctly phased for
the transistors to operate in push-pull. If not, con-
nections to one secondary must be reversed. The
negative feedback network C5/R12 is to improve
response, and operates over the whole amplifier.

The circuit allows an identical or matched pair of
transistors to be used, as for Fig. 14. Maximum out-
put is reduced but battery drain is smaller than that
for Fig. 14. Overall gain is sufficient if a tuner is
used as input. For other purposes, any of the low
level pre-amplifier circuits with a positive earth line
can be placed before Trl.

g R
R & {

R3 I+

duction. As phase shifts may arise near upper fre-
quency limits, it may be necessary to suppress these,
as by using C7 and R14, Fig. 14, so that they are not
applied to an earlier stage in positive phase. Cir
cuits with no transformers are arranged so that the
feedback is correct.

I —AW—
R3 R6
ca 1k 15k

; 100pF
/
R1

56k

| -9V,
c6
Tr2 100pF
AC128 i3
7’

&)
auF

input

@ Zrc3128 150EK]

R10
2:2
) I[} In this circuit a transformer
+ with a split secondary drives
ca the output ftransistors, their

200uF oulput being directly coupled to

the speaker.

C5-E R12

56pF 82k
%Rﬁ
2:2
3%
_]

[
.

NEGATIVE FEEDBACK

A negative feedback circuit of some kind will be
seen in virtually all but the very simplest amplifiers.
This circuit takes a part of the amplifier output and
applies it to the amplifier input. The fieedback must
be arranged so that it is out of phase. If it were fed
back with the same phase as the original input sig-
nal, it would cause uncontrollable oscillation.

An amplifier does not mormally give exactly the
same amplification at all frequencies, because com-
ponents in it (especially capacitors, transistors and
transformers) do not have the same characteristics
over a wide range of frequencies. Thus, some frequen-
cies may be emphasised. If so, they are of greater
amplitude in that part of the signal fed back to the
input, and so help maintain a more level response
at all frequencies.

Negative feedback may be over a single stage or
may extend over two or more stages. In some cir-
cuits, negative feedback is purposely made fre-
quency sensitive. This is one method of obtaining
tone control, or in securing more satisfactory repro-
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COMPLEMENTARY SYMMETRICAL
OUTPUT

With a PNP transistor, a negative-going base in-
put increases the coHector current. The NPN tran-
sistor, however, requires a positive-going base input
to increase collector current. So by combining PNP
and NPN transistors it is possible to make a push-
pull output stage which does not require a centre-
tapped driver transformer or other means of phase
splitting. Such circuits are used extensively.

In the basic circuit, Fig. 16, forward bias is de-
veloped across R2 in conjunction with R1 and R3. As
explained, the audio input will cause first one tran-
sistor to conduct, then the other, for successive half
cycles. The speaker is connected to the emitters, and
two batteries (or a tapped battery) provides a supply
for the transistors.

In Part 3 next month the matching of speakers to
amplifiers is dealt with together with the use of IC’s
in audio amplifiers.
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fx-201P (e

127 step
programmable
10 diglt or 8 diglt, 2 Exp.
127 Steps. 10 Inde.
mems, cos, sin, tan.
All log tunctions
Degree Rad. Un-
condltional jump
and manual Jump
as well as Indlrect
address, subroutine
etc. The programme
tunction allows you
to handle any type

of calc. under any
condition . . *f£49'95|
- e world’s first fractiona
fx 102‘ calculator, 10 dlglits or 8
plus 2 Exp. sIn, cos, tan, Deg. rad. {(exp.
10%9%). Trig. Inverse common & Natural
logs. ~Reclprocals. Sexagesimal, Pi
entry. Statistical calcs. incl. 2 kinds of
Standard deviation and other appli-
catlons. *£19-95
8 dlglts or 6 plus 2 Exp. as
fx-19. 102. Trig, Inverse trig. All
log functions. Sgr roots, Reclprocals.
Sexageslm;l/Daclmal conversions.
Fracti K

F inds of Standard Deviation
and other appllications. £16-95
8 diglts 2 exponents. 21

fx-21. Scientific functions.

£15-95
A Ls s_di Fractlonal Calcs.
g' standard devla-

tions refmainder from division. Time
(z:nl_c_s'. 2 mem. facs. £13-95
10 digits!

%
As ALS but with
ALT0, A ats but w0 doite

TEXAS

SR56 (Nius.}

* 100 Step
programmable

10 digit, 2 Exp.

10 Inde memaries,

all log tri?

and Stat functions.
Can be programmed
for maths, elec-
tronlc englneering,
statistical, financlal
and navlgation.

£57-95(R)
sR52 224 programme steps. 20

= Independent memories. 8
level parenthesls. Card programmable.
Supplied with 20 blank magnstic cards
and prog. manual. (R)£194.40

Any of the following pre-programme
manuals: 1. Statistics, 2. Electrical
Englneering. 3. Mathematics. 4. Finance.

ONLY £25 each

SR51 " 10 dlgit, 2 Exp Recharge-
« able. All log. and trigs,

Hyperbolic x to the root of y. Rad & Deg.
Factorial. Mem. 3 Inde. mems. Linear
regression. Mean, variance, standard
devlatlon. Generatlon + 7 basic con-
verts., and thelr Inverse Englneering

Notation. (R)£47 -95

T130 48 functions plus Algebraic
» operating system. 15 seats
parenthesls, Constant, roots, powers,
reciprocals. Scl notation. Log, trig, deg
rad, mem, step function.

£15-95. Nickel Charger Kit £7-95

MEW ZYTRONIC

- TECHNOLOGICAL

000080 FRECISION PRODUC

New range of Quality

Electronic Watches
L.E.D.

KED1A

Idea! presentl This stylish
3-function L.E.D. shows
Hours, Minutes, Seconds,
Benuttfully finished with
S/steet back & FREE
styllsed {eatherette strap

The ZYCON
L.C.D.
KLC3A

Constant display. Hrs,
Mins & pulsating secs.
Chrome with Stainless
Steel back. Square face
with back light. FREE
Adjustable S/Steel

braceiet. £22-50 fr M‘tli\t/chlr;'g Sk/)steelI Brace-
! et. Watch & bracelet In gold
Gold Plate £24-50 plate £43-95 onLy £11-95
Stop Watch

Constantly shows hrs, mins
& Pulsating secs. Press
command button for mth
& date, press agaln for
mins & secs. May be set
to alternate hr & mins to
mth & date every 2 secs.
resets to time. 4 yr cal.
‘Nite Lite’. PLUS STOP
WATCH FACILITIES
Thinnest on the market.

£39°50 Goid Plate £4250 ) ey
FREE matching bracelets =%

KLc9 wlith each.

Contlnuous hrs, mins &
pulsating secs. Press
command button for mth
& date. Pross agaln for
secs readout. Setting for
alternating hrs & mins to
mth & date every 2 secs.
Auto-time reset. 4 yr
calendar. 'Nite-lite’.
FREE matching S/Steel

bracelet £36 . 95

LADIES DIGITAL
THE IDEAL PRESENT!
> An efegant 8-function
watch. Shows Hrs,
Mins, Secs, Mth,
Date, Day! She'll love
this plece of
miniaturised elec-
sronic wizardry! Goid
Plate or with stylised
Chrome Bezel, each
with matching
bracelet.
GOLD PLATE
£26-90
S/Steel £24-90

HEWLETT PACKARD

KED5B

8-Functs. Shows Hrs, Mins,

Secs, Mth & Date and Day.

4-Yr calendar. Beautlfully |
finlshed with S/steel back |
& FREE Matching Stalnless
Steal Bracelet

£18-85
Gold Plate £20-95

1 hex
==

KEDG A lantastic 6-Functlons—
window display shows
matching S/steel

Hrs, Mins, Secs, Mth &

Date. Day of week in
ad)ustable braceiet. ‘
Gold Plate £33-90

letters. Single button.
Auto-hold & Fade-out.
4 Yr calendar. Case in
Heavy Rhodium on Brass
+ S/steel back. FREE

KED6D

Month & Day of the Weelyl
in Lettersi Shows Hrs, 1
Mins, Secs, Date, Mth &
Date, Day of Week, Auto
4-Yr calendar, A.M./P.M.
Set/Indlcate. One of the i
most sophisticated
watches at this price.
Accurate to within a few
secs a year. Finlshed In  frig .
Satin Stalnless Steel with (208 ]
FREE matching Steel -
bracelet. Luxury scratch-proof glass—-a
jeweilery piecel £36-90

£33-90 ONLY Gold Plate £35:80

HP25R £105-30

SCI Printer 81R  £344-50
Fully Prog. Printer £552-96

TELE-GAME

DE LUXE

THIS DELUXE MODEL
HAS Tennls, Footbal |
Sguash, Solo. 2 bat slzes,
2 Ball speeds. 3 distinct
pings—one for polnt score, one for bat

Tennis, Football, Squash. Score marker.
{Bdael'lmfs‘g:agn'ef;;?sﬁozmu'l;:ﬂ:i :il:;:: strike ball, one for ball strike boundary

Indicator. £39 . 90 and automatlc scorlng. £48 . 90

These games are easy to play and a joy for all the family!
ALL ITEMS CARRY 1 YR GUAR. PRICES INCLUDE VAT

ﬁocr(weu.

51 90R (lllus.)
10-digit,
2 Exp. 90 function
pre-programmed. Metric
converslons. Extra
functions to the 4148R :
Perms and combina-
tions. Gamma. Pols-
son und Binomtal
distributions, fac-
torlal, complex num-
bers, hyperbolic
tunctions, linear
regression and Inte-

gration of Y = f(x).
7949D 50 functions. #04+2 mems.
Means & standard devs. All

logs & trigs. etc. Polar rec co/ord.
£11-75
41 48 10-diglt 4+ 2 Exp. Full log and
» trig funct. X2, Reclyrocal, =,
x root of y. Polar rectangular_co-ord-
Inates. 2-store mem. Mean and Standard

devlation. (R)£21 .95
1800- Q:tlgggrl;atoﬁreen display and
£19-95*

PR100 New Prog. Scientific £42-95
N60 (Navigator) £12-

(R)£29-95

64RD (lus.)
12-digit
or 8-diglt + 2 Exp.
Additlonal to the
44RD, Polar rec.,
co-ordinates. Log
Trig, rad or grad.

£24-50*
- "
44RD' g-s:g:: :rrld 2 Exp.

Green Display. Store.
£19-50*

Similar to the 83R

less factorial.

24K. Stalnless Steel Slimline. Green
display. In beautiful leatherette wallet
to hold pen, note pad and credit cards

gal{‘ Inclugedr)‘. FuIII memory. Click
uttons. Rechargeable.
tncluding recharger. (R)£21-95

DECIMO DIGITAL
CLOCK RADIO

'f | LARGE

e DIGITAL

) READOUT
—

This is the most unique clock/radlo In
the country today having a soft, 13" high
orange-glow dlgltal readout which Is
completely sllent and non-pulsating.
In a beautlfully styled enclosure wlith
up-to-date VHF/MW radio. You can
awake to soft music or alarm. Auto-
matic 80 minute 'sleep’ button in case
you drop oft while the radio Is onl

OUR PRICE £33-95

Plus £1 P&P

* FREE 3.S.]. adaptor. (R) FREE Charger

4640 {Illus.)
10 digit, 2 Exp. 54 functions.”
4-leve! roll stack. 3 Fully addressable
memorles. Logs, Trigs, Stat and Metric
converslons etc. (R)uz -95
4650 8 digit, 2 Exp, Algebralc logic.

+ 2-level parenthesls. Full mem.
Addressable. Trlg, sln, cos, fan and
inverse trlg functlons. Deg rad. Re-
clprocal, Sq root. Powers and Pl entry.
Mem Ex and Register Ex (R)£27 -50
4525 8 + 2 Exp. 100 step prog. R.P.N.

* Full log and trig. XY Exchange.
Mem. 4 roll stack, skip, deleie. Ad-
ditional progs witnin the 100 step

(R
100 step prog

£26-80
451 5' version

(R)£23-80
6010.Metrlc. £15-95*
| . :

NOVUS

SR,
==

ORDER FORM

6035. [0 step programpiyte Statle-
| (R)£34-95
6025. zl%%h::g::::,},,ﬂln:n‘:'e' 100-
(R)£34-95

Pleasesend me............c.oeee

PHONE CALLS AND PERSONAL CALLERS WELCOME MONS to I
THURS BETWEEN 2 & 5 p.m, 01-458 4755, SUNDAYS 16a.m.to 1p.m.
To: BARCLAY ELECTRONICS Dept. 4PW, 1115 FINCHLEY ROAD,
TEMPLE FORTUNE, LONDON N.W.11 (Near the M1) l

CAMBRIDGE SCIENTIFIC all trig, log
& deg. rads etc. £8-95
OXFORD SCIENTIFIC larger version of

bove. Green displ
PARENTHESIS £12-95* |

— D SED ms e END SED E e W
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COMPANY, GOVT. DEPT. AND
HOSPITAL ORDERS. BARCLAY/
ACCESS ACCEPTED BY PHONE

0 S S S G S SO0 L SR GRS W S T SN G o

451 0- ?odglg}t,!r;&ll:;:! sf/a_c_k: ';” (R”e%: withjwithout optional mains adaptor. | | cheaus/money order total l

procal Mematy, etc. £12-95* VAIUG £..ocrieerinrrininiee e Please add 55p to all Items to cover p. & p. l

6030, Staueticlan £15-85" | name ... —— T i
ADDRESS ..o

1043



GIRO NO. 331 7056. Access and
Barclaycard accepted.
C.W.0. only. Terms of business as

in our Catalogue.
€xport Order enquiries welcome

VAT INCLUSIVE PRICES fu bvansed drcsnton
Add 20p P & P—No other extras MULLARD, etc.

(£5 min.}

TRAN- BCi84  14p ) BFR39  34p | TIP20C  é2p | 40360 43p
TTLs bY TEXAS 5|SATORS BC187 :z: BFR40  34p ! TIP30A 60p | 40361 43p Official Orders accepted from Educa-
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by Eric Dowdeswell G4AR

IGEL Roberts G8JEF of Prescot got a bit hot
under the collar over my comments on re-
peaters so here is an agreed version of his

comments.

“I feel that I must take strong exception to Eric
Dowdeswell’s unwarranted attack on repeater users.
(On the Air, Amateur Bands, January). I am not an
FM or repeater nut, my main interest lies with
SSB DX on 144MHz but I do use it for local working
and the repeaters for mobile. There is abuse, mostly
‘things’ without a callsign, making funny comments
which admittedly don’t reflect much credit on FM
and repeaters. But the public service potential,
especially with Raynet (Emergency Network) does.
It is not my intention to perform a defence of re-
peater operation, the fact that a large number of
amateurs use them justifies their existence but to
but to point out that there are abuses on other
bands and methods of operation. Excessive power is
one. On 160m where the limit is 10W it has been
reported that one station has a capability of 1kw!
Bad manners is another.

If the amateur movement starts publicly squabbling
over the best way to operate then in 1979 we might
turn round and find no repeaters, and no other
bands either.”

Now I must point out to Nigel that I had been
asked by several readers for my views on repeaters,
and I gave them, but I did not even mention the
users! I could have said that the service is often
abused but I didn't. You did, Nigel! (The problem
with abuse, whatever band is involved, is that the
Home Office must catch the effender in the act,
and that is patently just about impossible!) The
number of amateur licencees is around 23000 but
how many use the repeaters for their intended pur-
pose? A few hundred, at the most. And how many
of these are members of the RSGB? So how does
this ‘large number’ justify all the trouble that the
RSGB has gone to to get the repeater service estab-
lished? They should distribute their services to suit
the majority not the minority!

Several readers have commented on the continu-
ing improvement of the 15m band. Steve Cottis
A8961 (Harrogate) wonders why so many stations
stay on 20m fighting the QRM when they could
work just as much DX on 15m! So it’s back to my
long-held theory that the bands are never as bad as
we make them out to be but just lack of activity.
Steve says that 15m has opened regularly to west and
south Africa on most week-ends but, of course, it is
probably like that every day but, unfortunately, most
of us have to earn a living! Steve is very pleased
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with some of his QSL returns lately which included
M1D, D4CBS, A6XR, 5UTAG and FO8DO.

J. Taylor in Cheadle Hulme, Cheshire, bemoans the
fact that, in his opinion, there is no good textbook
for the RAE. He’d like one written in the style of
the ARRL Handbook. He goes on to make some
blush-making comments on this column which have
been duly framed! He’d also like to see some good
articles in PW on general coverage communication
receivers as ‘there would appear to be a gap between
the crystal set and the Video-Writer! Point taken!
Paul Bradbeer writing from Braunton in N. Devon
was pleased to find that J. R. Beer (PW Feb) lives
only five miles away. Have a look at your names
OM, you could be related! Anyway, Paul wonders
if there is enough activity among types like himself
to form a club in that part of the world. He hopes
to be getting a PR40 preselector for his CR70A very
soon but at the moment his life revolves around
mock ‘O’ levels!

Paul Barker BRS34898 DXing from Sunderland
added TG9 on 20m for a new one and KP4 and FP8
on 80m to swell the list there. However Paul is now
busy playing with his new baby, a Robot 70C SSTV
monitor, for which is seems no praise is too great.
Apparently it is regarded as the Rolls Royce of
SSTV. His previous monitor is now up for sale so
ring him on Sunderland 226883 or write to 11
Dipton Gardens, Tunstall Estate, Sunderland, if you
have some cash to spare. Down in the Channel
Islands Alan Troy sports a Trio 9R59DE with an
indoor aerial in a downstairs flat so he hasn’t
exactly got the best start for DXing. He’s been
fiddling around for about ten years and now feels
he really ought to have a go at getting his ticket.
What better OM, if you don’t want to waste time
listening for the unobtainable DX! For those who
may be out of touch Alan points out that the general
C.I. prefix of GC has now become GJ for Jersey
where Alan resides and GU for neighbouring
Guernsey. The Jersey ARS station GJ3DVC has had
massive pile-ups, doling out the new prefix!

Calling you out there in Leeds land! Bob Firth
G3WWF Hon. Sec. of the Wakefield and District
RS tells me that they have recently conducted a
wide-ranging survey, in the form of a questionnaire,
into the likes and dislikes of members and potential
members, with a view to rejuvenating the club. A
special all-comers meeting has already been held
but if you slipped through the net and live in the
district why not contact Bob on Leeds 825519.
Meetings are held at 1930 at the Youth Centre,
Ings Road School, Wakefield. On 15 March it’s John
Hey G3TDZ speaking and showing off his con-
structional projects, on 29 March a ragchew and
operating night while 12 April should be quite
popular, it’s a Junk Sale.

If your QTH is in the Derby area then you should
be off to the Derby and Districc ARS AGM at 1930
on 16 March to be held at the clubroom at 119
Green Lane, Derby. Old news now, but at their
Annual Dinner in February the new President of the
RSGB, Lord Wallace of Coslany was their guest of
honour.

John Wood G3YQC of the British Amateur Tele-
vision Club has just sent me details of their new
publication A Guide to Amateur Television. Written
by members of BATC it covers all aspects of re-
ceiving and transmitting amateur TV signals in-
cluding colour TV and closed circuit systems. The
price for 112 pages of concentrated information is
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just £1-25 post paid to members, which strikes me
as remarkable value today! For non-members it's
£1-75 so it might pay one to join the BATC at the
same time! Orders to BATC Publications, 64
Showell Lane, Penn, Wolverhampton, Staffs WV4
4TT.

In Leyland, Lancs, Paul Cowburn has had con-
tinuing trouble with his CR300/2 receiver but a
multimeter and soldering iron for Christmas helped
him to put it right and he is active on the bands
again. His efforts to learn the code using records
are bearing fruit as Paul has been copying a lot of
CW stuff from 160m to 20m. Paul was one of those
fooled by GJ3DVC of Jersey, mentioned earlier!
Eric Hill of Guildford got bitten by the bug and
returned to the bands about a year ago with a
National Panasonic RF1700 but soon graduated to a
Hammarlund HQ100A plus a Codar PR30, which
together with about 170ft of wire, seems a pretty
good set-up. First DX for the New Year was ZDSEW
on 80m SSB so let’s hope that is a portent of good
DX to come!

John Reynolds in Bridgend very wisely decided
to stay on the amateur bands having abandoned
the broadcast frequencies. He has completed a
regenerative set which can copy SSB so we can
look forward to some logs soon. A letter from
Neil Braeman, near Horsham, sent me details of
the December RAE paper. Unfortunately, I can’t
tell you the pass mark Neil so you will have to
wait out the couple of months or so. Let’s all hope
you made it Neil since you have now passed the
morse test! Congrats! D. Peck BRS37621 of Cam-
bridge sends in a detailed log of stuff copied in
a new mode for this column, RTTY! He’s logged
over 30 countries so far but doesn’t mention the
gear. So let’s have some more info OM, please.

Now lads and lassies, there were several logs
received after the deadline this month. Please make
it a bit earlier or, regrettably, they will not make
the column.

Log Extracts

P. Barker:— 20m TG9DV TG9QK 5V7WT 80m
FP8DX KP4AST SSTV 20m DJSLV EA2JO F3RT
HA5KBM K4TGC SP3PJ VE3PT W8KZM YUINWJ

A Troy:— 80m CNSBF CT3BM D4CBS (Cape
Verdes Is.) EASCR EA9FE (Mellila) FP8ZZ HK4DF
KZ5HP PZ1AC W6NLZ 3G1JX

B. Harrison:— 80m FG7AO VPICP 7Z8VA (Saudi
Arabia) 9M2MK 20m FY7TAW P29GR XT2AE

S. Cottis:— 80m EASCR ELTF KP4AST KZ5HP
20m YB1KW 9J2PC 15m CT2BB EASCR EASFC

P. Bradbeer;:— 80m EA8JP JA6DG 20m YNICCA
ZL3FV AH6UM (KH6)

P. Cowburn:— 160m CW K1PBW W3HXK W4BRB
WSLRL KV4FZ 80m FP8ZZ HISLC HK4DF JHOBQU
JX2FL KZ5HP PY7BZD UK9AAN WTKW 5Z4GX
9Y4ANP 40m PY2CAR PYS8AKA LU4MEE VK3ZL
7ZL1AIZ 6WBAAD 20m KG6SW VK5BC YB4ACJ
ZL1GG

D. Peck:— 15m TU2GG WB2CJS/HZ1 VE2ZN/SU
WB6EWH/VQ9 DKSEC/ET3 WB4BWG/KG6 20m
RTTY AC3KEK CTIEQ EA8IT VE2Q0 VK2SG
WB6EWP/VQ9 3A2FB 9HIEL 9M2MW

N. Braeman:— 80m CT2BS CT3BM KZ5HB
VP2LDU XE1KB 20m WB6EWH/VQ9 8P6AH

E. Hill:— 80m FM7WS JY3ZH PJ2FR VP2LCT
VP2SN ZDSEW 5B4PW 9K2DR

All stations are SSB except CW, in bold, and RTTY
in italic.
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SHORT WAVE BROADCASTS
by Derek Bell

RECENTLY stated with much conviction that
I Radio Australia could not be heard around mid-

day in the UK. However, the unprecedented con-
ditions over Christmas and New Year period proved
me wrong. This is pointed out by Alan Spencer from
Ryhall, in Lincolnshire, who, on his Heathkit SW717
plus a long wire, pulled the signal in on 9560 from
1230 to 1300, admittedly at low strength but there,
nevertheless. This disturbance was one of the
strongest winter upsets that I have experienced and
it lasted for around six days, from Christmas Eve
onwards.

This month’s overseas letter comes from Radio
Finland who sent me their schedule from March to
May and they offer a service from 0930 to 1000 on
9550, 11755 and 15270. From 1430 to 1500 on 6120,
11755 and 15110 and from 1900 to 1930 on 9720 and
11755. From 2000 to 2030 it’s 6120, 9550. It seems
that Radio Finland has thrown in the towel as far
as North America is concerned. They admit that the
Pori transmitter is too far north to give an adequate
signal to the US and Canada, due to the beam having
to cross the auroral zone which attenuates the lower
frequencies.

Bournemouth School has among its after-hours
activities a thriving radio club and the boys sent
along a very wide ranging log pulled in on their
Eddystone 730 and AR88. They managed to gather
the following: — .

Radio Pekin
Radio Cairo

on 7590 at 1700
on 17920 at 1436
WYFW on 15110 at 1745
Radio Sweden on 9630 at 2300
R. Nac. Do. Brasil on 11780 at 2010
Radio Athens _on 15345 at 1520

Mind you, if the lads were to admit the truth their
master Mr Thomas must come in for some credit!
Word is coming in of the assorted literature that
the stations have been sending out recently. Jim
Coombs of Walsall has had two copies of a question-
aire from Radio Kiev pointing out that 1977 is the
60th anniversary of the great October revolution
and what would you like to hear from Radio Kiev,
all in one.sentence! 1 personally have had two simi-
lar style items, from Radio Poland and Radio Sofia.

David Wyatt of Oswestry has come up with a log
of rarely reported items, and, although few, are
stations that seldom seem to figure in reports these
days.

Radio Pyongyang on 9678 at 1605
Korean BS Seoul on 9640 at 1140
UNRS on 9615 at 0635

The last service is the broadcast of the pro-
ceedings of the United Nations, relayed through
Voice of America and of course it is only available
during sittings of the General Assembly of the U.N.
A Vega Selena hung on the end of a 78ft long wire
is the equipment that young David Birch uses. He
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FANE SPECIALIST RANGE SPEAKERS

Each designed to produce the individual
sound requirement for its purpose. Robust
Cast Aluminium Chassis

/ DISCO/80 £35°95
§ Linen Cone Surround
GUITAR/80L £24-75
For Lead Guitar
GUITAR/80B £24-95
For use in multiples for Bass Guitar.
PA/80 £24-75
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\ 15" BASS/85 85w £37-95
e I5” BASS/100 £39-95
80" For Bass Guitar

FANE ‘POP’ RANGE SPEAKERS
127 POP 33T 33w £13-95 15" POP 60 60w £25-95
12” POP 50/2 50w £15-99 15 POP 70 70w £28-95
127 POP 55 60w £22-95 18" POP 100 (00w £44-95

HIGH FREQUENCY HORNS

44 910/2
ghn:e:z-SKHz:lstz R-n/u: 2KHz-I5KHz £17.75

Pon;;QSOw with IP:\;“; ISSO\: \:‘l:h HPX| |

Pon;;(:'ww with é.:"e Igf x,;*" | W .,I

Isri';:::a ::‘:: £7. 95 / ,20/:« Price ,Vz
I x ') s

¥ x 3" Ran,
ge: |KHz-18KHz
{“':‘4“ T Power: 100w with HPX} i

Imp: 8 ohms
Power: 50w with HPX|
Power: 70w with HPX2 f'fn’; p';(°|’(5» Ra £59.95

Price
{mp: 8 ohms Rec Prices INCLUDE VAT, 2 years
?'1’,’)?39',9" 73" ;‘F £16.95 guarantee on above speaker models
D e . FANE SPEAKERS ARE SUP.
S (TR 'QROSS-OVERS'  PLIED TO MOST 'LEADING
o ec

X2 Bicisn Pree EL75 iR LD G RIS
Distributors (Wholesale & Retail) Prices shown correct at 20.12.76.
LINEARPRODUCTSLTD, ELECTRON WORKS, ARMLEY, LEEDS.
Manufacturers & Export enquiries t

PANE ACOUSTICSLTD, 286 DRADFORD ROAD, BATLEY, YORKS.
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Yourfree start
toarewarding

new hobby:

Heathkit make the
world's largest range of
i electronic kits.

: Including amateur
| radio, test equipment,
bl . ' educational and general
N Yoo S | interest kits.

T & ! o Every one of which
o’ ﬂ comes to you absolutely
Rl a7 } complete—right down
to the last nut and bolt.

You'll also get a very easy to understand
instruction manual that takes you step by
step through the assembly.

So, besides making an attractive, useful
piece of equipment,youll also
have the makings of a
satisfying, rewarding hobby.

To find out more, post =
the coupon andwe'lll send g 7%
you our latest catalogue. 1& &

Heath (Gloucester) Ltd.,
Dept. Bristol Rd.,
Gloucester, GL2 6EE.
Tel: Glos (0452) 29451,

HEATHKIT

BETTER BUILT BECAUSE YOU BUILD IT YOURSELF

GL2 6EE. Please send me my Heathkit (zlld]()gll(

To:Heath (Gloucester) Ltd..Dept. PW47, ; Gloucester, I
[ enclose an 1lp stamp for postage. = .can

Name
I Address__

Postcode

Showrooms at 233 Tottenham Court Road,
London and Bristol Road, Gloucester.
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SINTEL FroR KITS--CASES--DISPLAYS--MEMORIES--BOOKS--MICROPROCESSORS

manufacturers anly

HIGH QUALITY
CMOS anp OTHER GOMPONENTS
CD4000 0-17 CD4022 1-19 D404 CD4088 071 CD4095 1-20 pEIEGEE
CD4001 0-13 gg‘gg :i: L4042 I BE 834067 : g ggwos :g
CD4002 017 4 N 04043 1-18 4068 B 4097 !
CD400s 1-35 CD4025 0-24 04044 1-07 CD40g9 4-34 CD40S8 1:26 ccu
CD4007 0-48 CD4026 1-98 (D4045 1-61 CD4070 ¢ §7 CD4089 2-11 CRYSTAL CONTROLLED 6§ DIGIT CAR CLOCK WITH INDEPEN-
CD4008 1-11 CD4027 o84 rD4046 1-53 CD4071 24 CD4502 145 DENT JOURNEY-TIMER Shows time or elapsed time in hrs. mins. secs.
CD4009 © B¢ CD4028 1:03 D4047 1-04 CD4072 g24 '=OCM4510 157 ® Runs off car 12v supply ® Nine push buttons for Start-Stop-Reset
CD4010 @ pa CD4028 13 (4048 &84 CD4073 24 CO4511  1-80 selecting display to show time or elapsed time ® All controls functional
CD4011 o.2n CD4030 0§64 CCM049 084 CD4OTS #24 CD4514  3-15 Irreapectlve of display mode @ Kit complete with case. Order as CCK £38-00
CD4o12  b-19 gg;o;“ igg £D4050 b4 CD407S 1 81 Eg:g}g :g bAacckK+ BK+XTK 6 x 0-5” red digit alarm clock with XTK and bast:tery
CD4013 B-64 CD4032 123 ¢pdost 4-g7 CDAOT7 860
Coaa 11 COMss teo GBS af COive ea CRU 13| | AUTSKAXS S dalotcar o iavneoutie anth o G418
Sg:g}g ;15: gg:% f:'lg ggfgﬁ HI 83:212 =§: gg:g; ‘:2 XTK 50Hz crystal timebase kit . .. HaEs Ll £os-28
i I ¢ - .88 o
CD4017 1-18 D4036 3-85 CD40SS 51 CD4085 0-82 CD4555 1-04 ACK 6x0-5" red digitalarm clock e L iaeri. £28.80
CD4018 1-16 CD4037 1-09 CD40s6 -5t CD4086 082 CD4s56 1:04
CD4019 0-64 CD4038 1-24 p£rs0se 5 48 CD4089 1:78 MC14528 1-22 % USEFUL PRINTED CIRCUIT BOARDS r,
CD4029 128 CD4039 3-55 CD4060 1 EI CD4093 592 MC14553 4-68| Orderas Description
CD4021 1-16 CD4040 1-23 CD4083 1- CD4094 2-15 M6508 805 COUNTER PCB SETS
FORFULL RANGE send for FREE CATALOGUE Sets of PCBs to hold displays and all the ICs for bullding a 6 digit, 4
VEROCASES ~ DISPLAYS = SOLDERCON  MPUs digitor 3 diot COUNTER WOOULG WiTH, SATEH USNG TTL The
1514104 FND500 1-02 IC PINS IMB100CCDL 45-36 as Rs and Cs. Each set consists of one vertical PCB which holds the
:’,g}g;? ;;’; ntgg : ﬂ o3 :‘: 8080 (215 gg%.sl displays and |s fastened fo a horlzontat board, which holds the remain-
751238D 300 XAN6S2 2.5 10000 33 SC/MP l'r:?%azr::vzlm)menn (TiL 3218 only, available from us—please order
TH2BK 35 XANGS4 135 MEMORIES 1SPeA/s00  18-75 s10-950 6 digit Set. Size h.30mm w.173mm d.109mm. £5-50
cLOCK u 5. 9131 (New) ~ 13-58 246-950 4 diglt Set. Size h.30mm. w.126mm d.109mm. £3-95
CHIPS TRANS- 02A-6 3-8 015-930 2 diglt Set, Size h.30mm w.20mm d.109mm £2-30
Y51 2'89 FORMERS 2112A 4 T8 MPUKITS
AYS1224 3 LEDTRF 195 6508 §-05  MEK6S00DI 137-00 DISPLAY HOLDING PCBs NON-MULTIPLEXED 10950
M TR el SUNDRIES 12001 4 cIoit Counter jormat for FNDB0O/TILS21 TILoss £0.53
CRYSTALS FLAT CABLE  CA3130 114 INTROKIT T o o e | :
32-768kHZ 450 20w im 100 UATs ° :5 ISPBK/200E  93-35 472-901 2 digit counter format for FND5S00/TIL321/TIL322 £0-29
5-12MHz 3.3 10mfor 800 78L12WC 071 MCS-B0  4T8ES| | ?:ﬂ?il,tl.?vlrlc'. WIRFE»?DE?O?TV&F&?%? = 248-950
glt clock format for -35
NEW DATA FROM SINTEL See Catalogue for other Hlles DE52-8 6 digit clock format for XANS52/XANG54 £1.38
1'!',3";;3;3angig:':::o"rko‘a’&'s:x""B fees ©o 330) [DS004 4 digit clock format for FNDSOO/TIL321/TIL322  £0-%0
TMS5501 (Multifunction /O Controll for 8080) Datasheet ' -: ' 875 D500-8 8 diglt counter format for FND500/ TIL321/TIL322 £1-35 915-950
COUNTERKIT
ORDERS add VAT @ 8% +25p p & n. 142-268 A complete kit for bullding a 2 diglt, slnule PCB, CMOS COUNTER
For Telephone Orders and Export charges see Ca!ulouuo or last month's MODULE with latch. Includes PCl g -850 2 x TIL322 or FND500, 2 x
advertisement. All prices valld unhl 3ht arch 1977, 4511, 1X 4518, R's, socket pins, etc. Slxe h. 6Tmm, w. Timm, d. 18mm.
£0-69
SEND YOUR SINTEL SI N T E L 912-950 Single PCB only as used in 142-269 COUNTER KIT above £1-05
ORDER TO PO BOX 75F, OXFORD Our offices are at Link Properly, 209 Cowley Road, Oxford, but please do not use this

Tel. 0865 49781

postal address.
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has -written giving the background to the Radio
Athens English service, David logged them on 17830
at 1230 and has forwarded the address which is: —
Director of Technical Services, EIRT, 16 Mourouzi
Street, Athens, Greece. The latest schedule is as
follows: —

0115 on 11730

0230 on 9760 and 9750

1230 on 17830 and 15345

1530 on 17830, 15345 and 11730
1930 on 9675, 7215 and 6140
0930 on 15345 and 9530

Since starting this month’s column I have had the
pleasure of being able to assist, in a practical way,
a member of the DXing fraternity. Some time ago
Jim Coombs asked for any information on an R1392D
receiver. By the good offices of -another reader a
circuit diagram arrived chez Bell, so Jim is happy.
On that happy note 1 will close this month and wish
73s to you and yours.

MEDIUM WAVE DX
by Charles Molloy

DXing so readers may be surprised to learn

of transatlantic reception this winter by a
DXer using a vintage medium wave receiver. Tudor
Rees Vintage Services, who advertise in PW, men-
tion in the January issue of their Antique Wireless
Newsheet, their reception the previous month of
WINS New York City on 1010kHz with a 1930 TRF
receiver. Quite a remarkable achievement! Trans-
atlantic medium wave reception was commonplace
in the early days of radio, and wireless magazines
of the mid-twenties made frequent reference to it.
The circumstances were quite different then. Anti-
fading transmitting aerials had not been invented
and the flat-topped aerials of the day radiated lots
of sky wave. There was little interfereance either
electrical or from other stations and the unselective
wireless sets in use could really pull in the DX. The
writer is attempting to refurbish a receiver of circa
1924 vintage with the intention of trying it under
the very different conditions that prevail today. Has
any reader tried DXing with a vintage radio? The
most likely channels for North America are 710kHz,
930kHz and 1010kHz and at this time of year it will
be 0100GMT before the path is open.

It appears that we have now reached the mini-
mum of the current sunspot cycle,.a period that
favours DXing on the lower frequencies, and logs
are now recording some of the less common North
Americans. F. T. Shortridge of Llandudno Junction
has his AR88 back in circulation and he reports
hearing, when using a loop, CHNS in Halifax NS on
960kHz, CKEC New Glasgow NS on 1320, WVOJ
Jacksonville, Florida also on 1320, WEVD New York
on 1330, WPOP Hartford on 1410 and WOKO Albany
NY on 1460. G. Braithwaite who writes from Belfast
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‘ VINTAGE' Radio is not usually associated with

used a Drake SW4A and loop to log VOCM St
John’s, Newfoundland on 590kHz, WHAS in Louis-
ville, Kentucky on 840, WHDH in Boston on 850,
CFRB Toronto on 1010, WWWE Cleveland, Ohio, on
1100 and WHAM in Rochester NY on 1180. Michael
Tallent does his DXing in Stafford with a Realistic

'DX160 and a 300ft long wire. His log includes

KDKA Pittsburg on 1020 and he mentions that he
can pick up many distant broadcasts which he can-
not identify. All North American broadcasters on
the medium waves are allotted call letters which
they are obliged to give over the air but with the
characteristic slow fading that occurs on this band
it requires time and patience on many occasions in
order to obtain a positive identification.

Reader James Birkett of South Kensington sends a
report of stations heard between 1245 and 1355GMT
during December using a Telefunken portable re-
ceiver attached to his TV aerial! Broadcasts from as
far away as Monte Carlo on 1466 and Andorra on
701 were heard in daylight. In mid-winter, when the
sun rises only to a low angle above the horizon,
there are occasions when the D layer in the ionos-
phere only partly reforms at sunrise. Normally the
D layer reforms completely then and absorbs signals
in the medium wave band, inhibiting long distance
reception. At the time of the last sunspot minimum
in 1965-66 North American DX was heard as late
as 1000 because of this phenomena but it is very
unusual. Readers might follow James’s example and
try their TV aerial for MW DXing as it makes a
good vertical for medium wave reception. Try con-
necting the receiver to the inner and the screen of
the co-ax lead in turn for optimum reception, or
both!

Monday morning is a familiar time for DXers in
North America. Many high power outlets in that
area, though nominally on the air 24 hours a day,
close down for transmitter maintenance between
midnight on a Saturday and 0500 on Monday, local
time. DXers in the United States regard Monday
morning as the best time of the week for local and
foreign DXing. In the UK too, advantage can be
taken of this period of quiet, provided that the
DXer is prepared to be out of bed at five in the
morning! Owing to the different time zones in opera-
tion in the USA, midnight in New York corresponds
to 2300 in Chicago and 2100 in Seattle and 0500 in
the UK, which means that stations on the east
coast close down earlier than those further inland.
When conditions are good it is worth trying the
band at 0500 on a Monday. KING in Seattle on
1090 has been heard on a Monday with WBAL in
Baltimore off the air, KEX in Portland, Oregon on
1180 was logged by the writer with WOWO in Fort
Wayne, Indiana of and WOKJ Jackson, Mississippi
on 1550 with CBE Windsor, Ontario off the air.
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by Ron Ham

N December 29th, Cmdr. Henry Hatfield
O (Sevenoaks) located two sunspots and an .
angry-looking filament with his spectrohelio-
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scope (see Amateur Photographer, March 24, 1976)
and, true to form, both he and your scribe recorded
strong radio noise at 136MHz from this event the
following day. Henry found another pair of sunspots
on January 11th and, like the earlier ones, these
were active and emitting radio noise at metre wave-
lengths. Although several tiny bursts of solar noise
were recorded between the 12th and 17th the
strongest and most continuous was heard on the
12th at both 95 and 136MHz, and again on the 14th,
but this was limited to the higher radio frequency.
(Reports of exceptional HF DX during this period
would be most welcome.)

From the heavens came the Quadrantid meteor
shower (Jan 1 to 6), and this looked good by radio.
As the earth approached the shower on January 2nd
the writer’s equipment counted 5,515 “pings”, of sig-
nal from the Gdansk broadcast station (70-31MHz)
during the 15-hour observation period (0800 to 2300hr
daily). On the 3rd, peak day, more than 28,000 “pings”
were recorded which should have given excellent
conditions for the meteor scatter enthusiasts. As
usual the daily rate of “pings” reduced pro rata as
the earth passed through the main swarm of par-
ticles; 4th was 11,100, 5th was 8,612 and 6th was
6,858.

Throughout the peak day “pings” of signals were
also heard simultaneously with Gdansk from a Rus-
sian TV transmitter on 49-75MHz (R1) which shows
that signals can bounce off meteor trails at a variety
of radio frequencies. Last month’s report about the
Geminid meteors prompted Chris Webster G3TBJ
(Ringwood) to write about meteor “pings” on signals
in Band II. During the early hours of the morning
Chris often turns his 6-element beam (with 3N200
pre-amnp) north-east for a listen to Capitol Radio on
95-8MHz. “This provides a splendid stereo signal”,
says Chris, “except for interruptions every few
minutes by chunks of German speech or music”,
probably from the GDR 50kW DDRI from Berlin.
Chris suggests that readers without 4m gear wishing
to observe radio meteor “pings” should tune to a
quiet spot in Band II and listen for a German station.
Chris leaves his receiver tuned around 96-5SMHz for
this purpose. The next meteor shower to watch out
for is the April Lyrids, April 19 to 24, peaking 22nd.

Whilst on the subject of Band II, another interest-
ing letter came from Nick Taylor (Sunbury-on-
Thames) who has now added a barometer to his
station equipment and will be watching for those
atmospheric pressure changes which bring the VHF
DX. He already has a good score on Band II judg-
ing from the copy of his log which includes more
than 20 each German and French broadcast stations,
plus a dozen Italians; and a few Dutch and Spanish,
all between 88 and 104MHz, and of that lot 32 broad-
casts were heard in stereo! A most interesting list
Nick and one that we can refer to when your future
reports come in. Needless to say there is a good
selection of both G and GW DX in his log. You are
dead right, Nick, the VHFs were quiet in January,
however there was a pressure change between the
6th and 9th which gave a mild “lift” to parts of the
VHF spectrum.

During the evening of the 6th, Alan Baker G8LGQ
(Newhaven) was listening to the Kent repeater,
GB3KR Dover, and heard a station in Ipswich say
that he was receiving a colossal signal from the
repeater as well as signals on “two’” from both PAQ
and DL. It is interesting to note that there has to
be a slight lift in conditions before G8LGQ can use
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the Kent repeater. At midday on the 8th, the writer
received a good picture from the IBA transmitter
at Lichfield on Channel 8 (189MHz), but this did not
last long.

Alan Baker is a member of the Brighton Repeater
Group and reports that the equipment for GB3BR on
70cm had satisfactory tests on January 15th and 16th
and by now should be on the air permanently (RB6,
input 434-750, output 433-150MHz).

Although the recognised sporadic-E “season” in
Europe is between mid-April and mid-August, our
fellow enthusiasts ‘“down under” had sporadic-E dis-
turbances throughout the Christmas period. A most
welcome letter, dated January 8th, came from
Anthony Mann, a reader in Applecross, Australia,
who says “we are at present enjoying an active
sporadic-E season which has seen Malaysian TV
(Channels E2 and E3) received here and Samoan TV
(Channel A2) received in Sydney on Christmas day.
The distances involved being 2,400, 2,600 and 2,700
miles respectively.”

Anthony is a keen TV and VHF DXer and regu-
larly monitors the 10m band looking for any unusual
activity which might indicate that sporadic-E or high
MUF-F2 is present. The writer is always pleased to
hear about VHF activity from any part of the world,
because, apart from the interest for our readers, it
all helps to build up a general pattern which aids
the study of propagation. The only International
Beacon Project station that Anthony has heard so
far is 3B8MS (28-190MHz) in Mauritius and he asks
for the frequency of the others on “ten”: DLOIGI is
on 28-195MHz, GB3SX on 28-185MHz and 5B4CY
on 28-180MHz.

Your scribe heard a 549 signal from' the Cyprus
beacon (5B4CY) at 0826 on January lst and again
at 0929 on the 7th and would like to hear more
from readers about their reception of the 10m beacon
signals.

Tt is worth remembering that there is a great deal
of enjoyment to be had and a lot of knowledge about
propagation to be gained by listening in, or taking
part in the RSGB VHF/UHF contests and there are
some good ones in store; 144MHz Open on March 5/6,
432MHz Open on-March 20, 70MHz Open in April
2/3. So what about it readers, have a go, and good
luck!

Thanks again for your letters, several of you have
said that you are pleased to see a VHF report again
in PW so keep on writing and between us we will
make it an interesting feature for both our regular
readers and for science in general.

t, BROADCAST BANDS : :

il Short Wave Reports by the 15th of the month
to Derek Bell cfo Practical Wireless, Fleatway |
Housa, Faringdon Streat, London, EC4A 4AD,
Medium Wave Logs to Charles Molloy, 132
i Segars Lane, Scuthport, PRA 3J6G. :

AMATEUR BEANDS _ _
Logs covering any amateur ‘band/fs in band/
alphabetical order by the 25th of the maonth
to Eric Dowdeswell G4AR, Silver Firs,
Leatherhead Road, Ashtead, Surrey, KT21
2TW. :

VHF _
Reports on VHF matters to Ron Ham, Faraday,
Grayfriars, Storrington, Sussex RH20 4HE,
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Q.V. MODULES FOR COST CONSCIOUS CONSTRUCTORS

NEW THIS MONTH!

Unit Two is styled
simllarty to Unit One
below but Incorp-
orates vmluable
additional
features

UNIT TWO s

FOR LOW AND HIGH
OUTPUT CARTRIDGES

Another real money saver from Stirling
Sound! Wire this unit In and style It how
y?u vlulsh Full Inntructlonl make thln com—
pletel
power amps. for cholca, but Unit Two wlll won
superbly in any system. Active tone control circuits
give bass and treble rise and cut of +15dB each;
accepts inputs from 1 to 5 mV, RIAA corrected plus

50— og mV Input for coramlct, e(c SIN ratio—

lod
rnnge—-ao-eooo Hz +1dB. Tested rondy bulit and
guaranteed. For 10-20 V. operation.

100 WATT R.M.S. POWER AMP AND

MATCHING 70V. POWER SUPPLY

Your chance to save £1-95

MADE IN OUR OWN U.K. FACTORY

To-day's best 100 watt vaiue is now made even
greater by Including the Stirling Sound $8.370

power supply together at the sensational prk
£21-00*. A ruggedly bulit

disco, P.A,
Normal tolnng
bought separatel

guitar  use
rrlco for l

! delay—order NOW

88.370
TOV/2A power supply

$8.1100H (with large heat sink)
and $8.370
P/p on Item sinc. $8.370£1-00 €21~

co of
and

uunrant'ood auombly, Ideal for

etc.
toml

already superb vnlus—w don’t

88.1100

1?:)hwhaﬁ‘m’:v\;‘a{yamn

w eatsink type

mounting flange £9-45*
Full size heat sink £1-00

with low voit take-oft £12:50*

00*

UNIT ONE
TONE CONTROL/PRE-AMP

A real money saver this. Compatible
with ail relevant Stirling Sound modules
as well ag other makeas.

Combined pre-amp with active tone-
control circuits. 3:15dB at 10Khz treble
and 30Hz bass. Stereo. Vol./balance/

POWER AMPLIFIERS

3 TO 40 WATTS R.M.S.

$8.103 3watt r. m.s.mono.IC, £1°75

88.103-3 Stereo version of above using
25

two I.C.s £3-
88.105 5 watts r.m.s. into 4 ohms,
using 12V £2:25
8S.110 10 watts r.m.s. using 24V and
4 ohm load £2-75
88.120 20 watts r.m.s. into 4 ohms,
using 34V

-25
$8.140 Delivers 40 watts R.M.S. into
4 ohms using 45 voits supply unit such
as $8.345. ideal for smali disco, P.A.
etc. £3°95"
It ordering Stirling Sound power supply
units with Modules $S8.103 to SS.120,
V.A.T. becomes 12{%.

TONE CONTROLS/PRE-AMPS

88.100 Active tone control, stereo.
+15dB on bass and on treble £1-80
§8.101 Pre-amp for ceramic cartridges,
etc. Stereo. Passive tone control detalis
supplied. £1:60
88.102 Stereo pre-amp for low output
magnetic P.Us. R.ILA.A, corrected, £2-85

treble/bass. 200mV out for 50mV In,
Operates from 10 to 16V supply. £7-80

F.M. TUNING MODULES

8§8.201 Front end tuner, slow geared
drive, two gang. A.F.C. faciiity. Tunes
88-108 MHz. £5:00
$8.202 . F amplifier. Metering and
A.F.C. facllities. £2-65
$8.203 Phase lock loop Stereo Decoder
for use with the above or other FM mono
tuners. A LED may be fitted. £3-85
8§85.203-1 Coil-type stereo decoder
for use with $S.201 and $8.202, recom-
mended where economy is called for.
Available in two forms:-

$8.203-1N with I.C. for neg. earth £2-50
S$8.203-1P transistor type for pos. earth
£2 00

WHAT QV MEANS TO YOU

H means Stirling Sound QUALITY and VALUE
from modules made In our own Essex factory.
Th-y are all tested and guarlnhod and oﬂor
value, ighly

eiectronic onqlnun with wide oxporlcnco of
constructors’ and  experimenters’ _needs.
WATCH HOW THE STIRLING SOUND
RANGE GROWS

—

POWER SUPPLY UNITS

WITH 13-15V
TAKE-OFF
POINTS
Except
§8.312

TO CHOOSE FROM
Complete with mains transformers and
low voit take-off points (not S$S$.300).
All at 8% V.A.T. rate.

P/p
§8.312 12VI1A £3:-75* 50p
$8.318 18VHA £4-15* 50p
$8.324 24V/1A £4-60* S50p
§S8.334 34V/2A £5-20* S0p
88.345 45V/[2A £6-25* 50p
$8.350 S0V/2A £6-75*  50p
$85.370 TOV/2A £12-50* £1
$8.300 Power stabilising unit 10-50v

adjustabie for adding to unstabiiised
supplies. Buiit In protection against
shorting (p/p 35p) £3-26*
$85.310/50 Stabilised power supply with
variabie output from 10V to SO0V/2A.
Bullt-in protection against shorting
£11-95*

LARGE S.A.E. BRINGS LATEST STIRLING SOUND 16 LARGE PAGE EQUIPMENT COMPONENTS PRICE LIST

—~

/

WHEN ORDERING add 350 for p/p uniess stated otherwise.
V.A.T. add 12{% to total value ol order uniess price is shown* when
the rate Is 8%. Make cheques, etc. payable to Bi-Pre-Pak Ltd. Every effort
e made to ensure correctness of Information at time of golng to press.
Prices subject to alteration without notlice.

DE-LUXE 25 WATT HI-FI AMP BARGAIN

Made to sell at £7/25
LIMITED NUMBER

AVAILABLE AT £5-20

This Is the Bi-Pre-Pak $8.125, designed and made
for the connolsseur market of hi-fl and technical

Stlrlmg Sound

A member of the Bi-Pre-Pak group (Weslcliff on Sea)
Dept. PE/4, 220-224 West Road, Westcliffe-on-Sea, Essex SSO 9DF

LIMITEO NUMBE!

Tel: Southend (0702) 46344, Personal callers welcome.

speclalists, 28w r.m.s. into 8 ohms using 50V;

22 w.r.m.s. into 4 ohms, {33V). Inrut leml(lvlty—-

150 mV for full output; dlltonlon

at all powers. Size 43" x3”x}” (120 b

With fuii instructions. TESTED & GUARANTEED
R ONLY AVAILABLE, Ideal with

Unit Two described above and $5.310/50 .

n thnn 008
X 22mm)

$8.125

DE-LUXE

POWER

AMP
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A. Marshall (London) Ltd Dept: PW

Wa MM 0/’”"‘ 40-42 Cricklewood Broadway London NW23ET Tel: 01-452 0161/2 Telex: 21492
& 85 West Regent St Glasgow G2 2QD Tel: 041-332 4133

, & 1 Straits Parade Fishponds Bristol BS16 2LX Tel: 0272-654201/2

Ors G S Catalogue price 55p post paid
(40p to callers) Call in and see us 9-5.30 Mon-Fri 9-5.00 Sat

Our range covers over 1,000 items. The largest POPULAR SEMICONDUCTORS
selection in Britain. IN69e 35p  2N2907 2p INIT9I 310 2NEIZI 3Bp | BCIOT  isp

2N697  30p | 2N2907A 22p | 2N3792 3-50 | 2N6122 4lp | BCI0B I5p
2N698  62p | 2N2924 I5p | 2N3794 20p | 2N6123 43p | BCIO9 i5p

} ) INE99  55p | 2N2926 12p | 2N3819 36p | 2N6I26 45p | BCII3  17p
SAmA 3 a e Fare Ry B AR ik A o
CA30288 |-29LM38IN 1-60MCI352 92p TBA750 198 IN7O06A 12p | 2N3053 30p | 2N3823 75p | 40362  48p |BCII6  19p
CA3030 1-24LM382N  [-25MCI357 I SOTBA750Q 2 07 2N708  2ip | 2N3054 60p | 2N3904 21p | 40363 120 | BCII6A 20p
“A3080A |-B9LM3B4N 1 45MC1458 |15 TBABOD 2N709  50p | 2N3055 70p | 2N3908 22p | 40406  58p | BCII7 -« 22p
CA3045  1-40LM3BEN  80p NESSS 1.4,,@ A800 |20 IN718  27p | 2N3390 25p | 2N4036 67p | 40407  45p  BC1I8  \6p
ERI04e  'e9mLM3I8IN  1-08NESS6 1.aTBASIO I 16 IN7I8A 50p | 2N3391 25p | 2N4037 S5p | 40408  65p | BCII9  30p
CA3048 2.23LM388N | -00|NES6S 1 | ognoas0 101 IN720A BOp | 2N3391A 25p | 2N4058 20p | 40409  65p | BCI2l  45p
3049 1-66LM38SN  I-00 NES66 oyt TBA920 179 2IN914  35p | 2N3392 16p | 2N4060 20p | 40410  .65p | BCI32  30p
A N L ONEsey | BonAAIi0 S%TBA%20Q 2.9 [ 2Nsle  30p | N353 13e | 2NA0el (T d0LL Hen BC134  15p
CR3023  60pLM705C a0 SASE60 TAAS60  1-60TBA940 | 62 2N918  38p | 2N3394 13p | 2N4062 18p | 40594  75p | BCI3S  I5p
CA3030  6BBILM700N  45pSASS70 TAA570  2-30TCA160C 1-85 fll 2N929 25p 2N3439 88p | 2N4126 I7p [ 40595  86p | BCI36  19p
CA3080A L BALMTI10C 60D 5O42P TAAGIIB 1-85TCAI60B |61 2N930  28p | 2N3440 64p | 2N4289 20p | 40673 I3p | BCI37 l4p
ad0ee 'sipLM7ION  60p7600IN s7TAAS2L 1 15TCA270 225 2N1131 60p | 2N3441 85p | 2N4919 65p | ACI26  37p | BCI40  40p
CANES  IBLM72IC  85p76003N 335 TAAESIB 1 32Tcag80A |30 INII32 60p | 2N3442 1-35 | 2N4920 70p | ACI27 44p | BCl4l  45p
e 3.33LMya3N 75076008k 2.50TAATO0 - 3-91TCA290A 3 13 2NI613 zsp\ N3638 16p | 2N4921 50p | ACI28 37p | BCI42  30p
CA3090 3-80LM74IC 6SDI76013N  1.701AA930A 1:00 TCA420A | -84 2NI71T 37p | 2N3638A 16p | 2N4922 55p | ACISI  35p | BC143  30p
CA3I30  94pLM74IN 50076013ND 1.57ILAA930B 1-05TCA730 322 2NIB93 30p | 2N3639 30p | 2N4923 70p | ACIS2  50p | BC147  I2p
M301A 6EnLM741-8 20076018k~ 2.30JADIG0 1 95TCA740 276 IN2102 60p | 2N3641 20p | 2N5190 6(p | ACI53 49p |BCI48  I2p
Lm | 4 oM A 00 76023N  1.70,1BAI20 65p TCA750 230 2N2218 33p | 2N3702 17p | 2N5191 70p | ACIS3K 55p | BCI49  13p
CMIOIN  e4nLMIATN  90p7601IN | 1707pAs00 1-567cazeo 138 ll IN2218A3Tp | INITO3 lep INSIS2 TS| ACIZe d0p | BCISI e
MI0IN dem M 50076033 2.35TBAS00  2-21TCAE00 313 2N2219 30p | 2N3704 15p | 2N5195 90p | ACI76K 60p | BCIS7  12p
TMIOEN 1T191MI800 1.7676110N  1-46TBAS00Q 2-J0UAAIZO 2700 IN2219A 32p | 2N3705 13p | 2N5245 35p | ACI87K 55p | BCIS8  12p
LM309K  2-10.LM 1808 92 SN 1-871BASI0  2-21iluAAls0  2:00 IN2220 35p | 2N3706 16p | 2N5294 40p | ACI88K 55p | BCIS9  llp
LM3 el TBASIOQ 2-30/CD4000 20 2N2221 22p | 2N3707 18p | 2NS5295 40p | ADI6I  85p | BC160  50p
17K 3-00ILMiB828 1-7576116N 2 086 P \
CM3I8N  2-28LM330IN  85pl76131N  1-30 TBAS20  2:21.CDA400] 20p IN2221A 26p | 2N3708 16p | 2N5296 40p | ADI62 85p | BCI6]  50n
LMAIK 6 0EMII0IN 1 4076221 1-94 TBA520Q 2-30/CD4002  20p 282222 25p | 2N3709 18p  2N5298 40p | AFI06  55p | BC167  12p
. .98 CD4006 10 IN2222A 25p | 2N3710 16p | 2N5447 15p | AF109  75p | BCI6B  11p
LM339N  1-75LM340I N 75p76227N | 51 TBAS30 1:98 INIIA 23p | INITIO 160 INSHT 130 | AFIS:  fen |BCles 16
PRI o R A S LB S np AR 3B den
. X A : D : 22 | AFI26  65p | BCI7I  l4p
LM370N  3-00ILM3909  68p76532N  1-50TBA540Q 2-30/CD4009 57 6 | P
LM37IN 2.25MC1035 1-7576533N  1-30(TBAS50  3-13/CD4010 s7p 33p
LM372N  2-18MC1303  1-47]76544N  |-44iTBA550Q 3-22/CD4011  20p
LM373N  2-25MC1305 |-8576545N  2-09 TBAS60Q 3 22CD40(2  20p
TN parcim Dy LamiRo tiaceen .
i 91 N pITBA570Q | 38CD40t4 101
LMIZeN  228MCI3IZ 1 9B7635IN  6SeTBAGHQ }-gg{ggagu 101 @ 3N2306  2em 30 [3Neo) 30| AES Son |BEiE ife
3¢y . . i 4016 56 .
LM380-8 90p/MCI330  92p76620N |- | p IN2806A 25p | 2N3790 3-10 | 2N6109 42p | AF280  85p | BCI83L l4p

10{TBA700 52CD40!17 10l
SEND FOROUR NEW CATALOGUE WITH 500 NEW LINES—
S5p post paid.

“FULL RANGE OF THYRISTORS, TRIACS, DIACS & ZENERS -
ALWAYS IN STOCK"

Prices correct at 4th. Feb., 1977, but all exclusive nf VAT P. & P.30p

Call in or send S.A.E. for details.

ELECTRICITY5vols) §
B ASI ELECTRONICS(6vols) 2
TELEVISION (3vols)

LA

o000

200
You'll find it easy to learn with this outstandingly GUARAN‘IZ,;E
successful PICTORIAL METHOD. The essential facts .

are explained in the simplest language, one at a time,
and each Is illustrated by an accurate cartoon-type
drawing. These clear and concise illustrations make
study a real pleasure. The books are based on the latest
research into simplified learning techniques. This easy-
approach-to-learning method has proved beyond doubt
that acquiring knowledge can be an enjoyable ex-

any way dissatis-
fied withthe
MANUALS your
money will bere.
funded by return
of post.

\i‘\li\\\n

perience. D000
The serles _----_---—------—-----1
will be of

ceptional value In
tralning mechanics and

technicians in Electricity,

WHAT READERS SAY “‘Raiicindslecironics
After working through Part 1 I say thank you
for a truly brilliant set of books.

L.J.S., Lymington
These are the books for the man in the street,
for you can get a grasp of the subject matter
immediately. P.W.L., Southgate
My theory exam is now successfully behind me
thanks to your smashing manuals.

W.S., Kennington
1 have found them an immense help in my work-

To The SELRAY BOOK CO., 60 HAYES HilLL, HAYES,
BROMLEY, KENT. BR2 THP

Please find enciosed P.O./Cheque vaiue £............
BASIC ELECTRICITY 5 parts £8-00 O
BASIC ELECTRONICS 6 parts £9-50 O
BASIC TELEVISION 3 parts £5-00 O
Tick Set(s) required. Prices include Postage
YOUR 1009, GUARANTEE. If after 10 days examination you decide to
return the Manuals your money will be refunded in full,

ing life. L.J.P., Potters Bar BLOCK LETTERS

I am retired, but your manuals have opened u FULL POSTAL..coiccviiiiienniieeiianniiens i assseeassissnienns
an absorbing new interest. .I.M.,Loweslo}l

The first volume proved that learning the subject ADDRESS ..oviiriiiiieiieiseiiirii st ae s sia

was really fascinating. 7.1.J., Watford [T TP ST P PP T PP PTPITTOTINS
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Radiant Wall Heaters for bathrooms, workshops
etc. advantage with this type of heater ia that the
beneflt s felt immediately, there s virtually no
warm up period. Due to a recent large purchase we
can offer the Springfield 750w. This is a 750w
heater 20} Inches long. Quite nice design with
highly polished reflector and crome plated guard,
wall mounting brackets and pull cord switch.
Retall price originally intended to be £6-50p, we
are able to see these at £3-95p+ 32p. Poet 70p + 6p.
4 Pole Motor. Caretully balanced spindle fitted
with belt drive pulley for tape recorders etc.
Normal malns working, speed 1250 rpm. Price
£1-50p + 19p. Post 30p + 13p.

100wait Msins Transtormer. 240v 50hz primary
wound in separate halves, primary screen. This
has three secondries 24—0-24v, 0—49v and 0-88v
tapped to 80v. Any one of these secondries may
be loaded up to the 100 watts or the load can
of course be spread over to all the secondrien
Upright d and varnished

MULLARD UNILEX
A mains operated 4 + 4 stereo system. Rated one of =g
the finest performers In the stereo field this wouli
make a wonderful gift for almost any one In easy-to-

d form and with a palr of
Celestion speakers normally £8, This should eell at
about £30—but due to a speclal bulk buy and as an
incentive for you to buy this month we offer the
system complete at only £14 including VAT and

postage.
PAPST MOTOR
West German make, these fine motors are nobed 1ur thelr
par and . Bpecial
hzavy outer which acts as a ﬂywheel to e]lmlxmu Wwow and
flutter and switchable reversing.
‘We have four types in stock, all 1350 reva.,
capacitor.
(1) Reference Noo KLZ 20.50-4, 230 volts 50HZ, price £5-50
{2) Reference No. KLZ 32.50-4, 230 volts 50HZ, price $6-50
3 Relerence sam# as above, 116 volts B0HZ, price £2-50

including starting

4" x 34" x 3”. Price #3-50p + 28p Post 80p + Gp
Stereo Flex twin screen flg. 8 type. PVC insulated
averall, 10 metrea for 81 + Rp.

Latching Relay by Guardlun  Flectrle, malns
operated It s In fact two relays mounted on a
metal buse plate. The relays belng ted In

@ R same as above, 110 volts 80Hz, price £2-50

Post and VAT 80y each extra.

AEROSOL RELEASE LUBRICANT

ey Pllm Tasbreleant, Tn n tomal ean for eaay appliention anl for putting lubrleant
Into plaess where $he nermal ofl ean eannat reash. Hamn and everyday uses, We

such a way to ensure that when one closes the
other opens and vice versa thus when closed,
relay A would remain locked until manually
released or electrically released by energlsing
relay B. Each relay has 2 sets of 10 amp change-
over contacts. Bhould be ideal for burglar alarms
and almllar appllcatlom Price £1- “p + 16p.
Wire. 7 PVC insulated on
500 metre drums, 6 different colours available,
price $4 per 500 metres + 32p. Post £1 + 8p*
Please give alternatlve colours when orderlng.
8 Track Stereo 8 hanl
with push button operated track selection. Tape
head and pre-amp, Japanese made with front flap
for cassette entry. Price 85 50p + 68p. Post
40p + 5p.
Mains Power Supply to sult deck £2 + 25p.
8§ Track Stereo Car Cassette Player. 12 volt with
polarity reversing switch. 8peakers not included,
these were sold under the trade name “Elpico’ at
just under £20 each. The ones we have were faulty
on arrival from Japan but have been serviced.
Price £9:50p + £1-88p. Post 50p + 7p. We also
have few of these still in need of a repair but
complete and wc believe quite repalrable. Price
26-50p + 82p. Post 50p + 7p.
8haver Light with isolated socket. As you know
normal mains sockets must not be used in bath-
rooms on sccount of the danger of an accident
through touching the live side when earthed
through bath or sink etc. However, provided it Is
isolated from earth a shaver socket is allowable
and the one we are offering conplles with this
requirement. It is aiso fitted with a pull cord
switch and is ideal for use over the mirror in the
bathroom. Price £8-50p + 88p. Post £1-30p + 12p.
Pressure Control Bwitch made by Allan Bradley
of the U.B.A., their ref. no. 888. Completely
adjustable (mm 30” of vacuum to zero then up to
761ba per aquare inch of air pressure. This also has
an adjustable dlﬂerenual whlch can be set to
2-15 psl. The
switch t which look
capable of breaking up to 15 amps AC. Few only
of these, price £1§ + £1-80p.
Air Flow Senser, American made by the Fox-
borough Company. We have two different types.
One bears ref. NF8-503A and the other MF8-
502B. These are beautifully made precision units
obviously intended for fitting Into very high
pressure air or gas lines. There is an inbuilt
turbine and transducer/convertor with electrical
contacts but other than this we have no in-
formation on these sensers, price Is negotiable.
Convertor Amplifier, again made by the Fox-
borough Company, their part no. N 137 CR. We
belleve these are for use with the above alr fiow
sensers, price agaln negnﬂable
Motor with Gear Box made by Klaxon, thelr type
no. EK3Q J2-M21. This ie a very popnlnl’ type of
motor, final drive shaft comes out at right angles
to the motor. Final speed is 10 rpm. Appmxlmnte
size of the motor casing 07” long x " diameter.
These are ex-equlpment but guaranteed o.k.
supplied complete with transformer for use on
standard 230v 50hz mains. Price $4 + 82p.
Post 80p + 6p.
Mains Table Radio, Japanese made. This is a
Medium wave valve recelver with bullt in aerlal,
plenty of volume and reasonable tone. Will recelve
all strong and medium powered stations on the
wave bande—medium wave. This type of radio s
coming back into popularity owing to the very
high price of batterles. Price $4-85p + b50p.
Post £1-50p + 19p.
Auto Transtormer 20 watt 240 volt to 115 volt.
This is the same as the transformer above as this
has a centre tapped primary. Price £1-50p + 18p.
Mains Battery Eliminator, Japanese made. Bakelite
encased with two prongs for shaver and adaptor.
This has vutput of 4:5v at 100 mA and le, therefore,
suitable to use In radios or similar equipment
that use three 1-6 cells or by small Internal
alterations the voltagc can be stepped up to
8 volts very easlly or 9v and 12v. Price £3-00+20p.
ditto but 9V, Price 2-80p +
Car Sterter, Most drivers who use their car around
town find that on a very cold morning they have
difficulty In starting because the battery has not
any charge left in it. This always seems to happen
on the morning when you are in a particular hurry
80 a charger/starter Ja well worth having. Our kit
for this comprises: a heavy duty 250w transformer
and full wave rectifier which for short perlods will
deliver 20 amps. This ls usually enough to get the
car started, directly it has started of course It can
be disconnected from the battery as the car's
internal charger will take over. 8pecial offer price
of this is £6-50p including post and VAT,
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have p h A large tity of these from the Liguldator and are able ta
ofter them to you for about half of the original list price. 88p per 8oz can or 12
cans for £3 Post & VAT Paid. The lubricant {s I.C.I. fluon L169.

MAINS MOTOR

Preclslon made—as used in record decks and tape
recorders—ideal also for extractor fans, blower, heaters,
etc. New und perfect. 8nip at 85p + VAT & Postage 35p.
1”7 stackmotor £1-58 + VAT & postage 35p. 1}” stack-
motor. 42 + VAT and Postage 40p.

MULTI SPEED MOTORS
Bix speeds are avallable 500, 850 and 1,100 r.p.m. and 7,000,
9,000 and 11,000 r.p.m. Blmlt is } In. dlameur and approxlm-
ately 11in long 230/240v. Its speed may be further controlled with
the use of our Thyristor controller. Very powerful and useful
meotor size approx, 2 in. dila x 3 in. long. Price $2-00 Inciuding
Post & VAT. Speed control switch 50p + 4p.

DISTRIBUTION PANELS

Just what you need for work bench or lab. 4 x
13 amp sockets in metal box to take standard 13
amp fused plugs and onjoff awitch with neon
warning light. 8upplied complete with @ feet of
flex cable. Wired up ready to work. £2-78,
VAT & poatage 66p.

MOTORISED DISCO SWITCHES

With six 10 amp changeover switches. Multl adjustable switches are rated at
'10 amp each 8o a total of 2000w’s can be controlled and this would provide a
magnificent display. For mains operating £4-25 post & VAT Paid. Ditto 9
;‘;ﬂ’%l 2495 Post & VAT Paid. DITTO BUT 12 SWITCH 25-75 POST & VAT

S50

BATTERY CONDITION TESTER
Made by Mallory but sultable for all batteries made by
Ever Ready and others, most of which are zinc carbon
types but also mercury manganese—nlcad—asilver
oxide and alkaline batteries may be tested, The teater
pu'.s a dummy load on the battery and the meter scale
the d upon which section
the pointer rests, The section reada “‘replace’ *weak’’ or
‘good”’. The tester la complete in its case, size 337 Xx
647 x 2" with ieads and prod. $4-30 post & VAT paid.

CENTRIFUGAL BLOWER
Minlature mains driven blower centrifugal type blower
unit by Wooda Powerful bnt speclally built for quick
driven by jon motor with
speclal]y built low noige bearings. Overall glze 4}" x
447 4”. When mounted by flange, alr is blown Into
the equ]pment but to suck it out, mount from centre
using clamp. Ideal for cooling el

Light for Growing. With the ever Incressing price
of oll, more and more growers are using insulated
buﬂdlng. without any daylight and are ueing
electric lamps for light and heat. Various different
types of lamps are recommended, amongst these
wre 8 fluorescent tubes, warm white with internal

. reflector, We recently acquired a quantity of these
, with suitable control gear and can, therefore,

nake a special offer as follows: if you buy 100 sets
each net comprising 81t tube, instant start ballast,
current regulating capacitor, two bl pin tube
connzctora and two terry cl]ﬁ s for holding the tube.
Price 83 + 24p per set. Collected from our depot
in Bussex or delivered to you—delivery charge at
cost. We have only 1000 of these sete 80 this offer
should be taken up quickly.
Mains Volt Drop Compensation Transtormer.
Another irritatlng thing which happens in cold
weather is that the mains voltage drops and this
can often drop to such a low point as to make
soldering irons unusabie or very slow In operation
and also upsets the working of other instruments.
Fiven In normal weather If you put a Jong line
through to a distant workehop you mny find that
The voltnge fr low, due to valtage drop along the
Tine wo the compenantion tranaformer may be the
cheap way of restoring voitage to normal. The
other alternative 1s to install a much heavier cable.
Our 500w Auto Transformer will give voltage
increases of 10, 20, 30 or 50 volts depending on
which tapping you use. Price $4-80p + 86p.
Post £1-00 + 8p.
Cable Bargains, We have now sold out of ali the
7029 3 core and also all the 1-5mm 3 core. We are
also rapidly going through our stocks of 7029 § core
and earth and 1-8, 3 core and earth. You will
recall that we made a special offer of these cables
at $9-80p + 78p and #5-80p + 44p. Bo If you have
installation work planned then we advise you to
buy early to avold dirappointment. We have most.
other sizes of c-ble in stock but of course these
are not 80 po
Variable Induounoo Choke. In an unsaturated
core state a choke will oppose the fiow of AC very
much more than when ite core is saturated,
therefore, If the choke la bullt with a separate coll
to dellberately saturate the core, a very small
current of varinble dimenston will act as a voltage
regulator. Use this for lamp dimming and a
muititude of other purposes, We offer such a
choke of 8 amps AC rating requiring 75mA DC-
control current at bargain price of 288-50p +
21-86p. Carriage £5-00 + 40p. This choke welghs
approx. 60lbs.
Panel Meter 0-1mA. Japanese made full vision
perspex front, flush mounting. Price $2-00 + 18p.
Constant Voltage Auto Transformer for operating
110v equipment off our standard 230/240v mains.
Input voltage can be pluas or minus 20% output
voltage wiil be a steady 113 volts, beautifully made
by an American Company. Two models avallable
500w 838 + £2-80p. Post £2 + 18p. 750w model
850 + 4, Carriage 23 + 24p.
Tangentia] Blower, paddie type metal impeller
driven by a powerful but quiet mains operated
induction motor. These give a real blow {or suck)
with the minimum of noise. The air outlet s
8}” X 1}” approx. so they are ideal for fitting
into a cooker head, forced draft heater etc..
Price 23-00 + 24p, Post 80p + 6p.
Tubular Heating Element. Bpiral wire element,
wound on & porcelain tube approx. 14” dia. and
317 long. 500w rating at 240 volts with flat tAg
Internal di of the
tube {8 §* and it Is completely free from obstruc-
tlons and live parts so this can be alipped over a
tube to heat the contents of the tube or the tube
could slmply be used to aupport the element, for
instance if this waa being mounted in front of the
tial blower mentioned above. Price 5gp + 4p.

fitting Into a cooker hood, film drylng, cabinet or lor
removing flux smoke when soldering, etc. etc. A real
bargain at #3-30. 80p post & VAT,

BREAK-DOWN UNIT

Contalns hundreds of useful parts some of
which are as follows—88 silicon dlodes equiva-
lent OA91, 68 resistors, mostly § watt 5%
coverlng n wide range of values 4 x -1 mtd
400v mfd condensers, 15 x -01 mfd 100v con-
densers. 2 RF chokes 8 x B9 valve holders,
1 x 4H choke, 1 x 115v transformer, 1 boxed
unit containing 4 delay iines also tag panels,
trimmer condensers, suppressors, etc., on &
useful chasats sized approx. 9* x 5” x 7”. Only
78p (the 66 diodes would cost at least 10 timen
this amount). This 18 a anip not to be missed.
Post and VAT 75p.

HONEY WELL PROGAMMER
This is a drum timing device, the drum
being calibrated to equal divislons for
switch-setting purposes with trips which
are Infinitely adjustable for position.
They are also arranged to allow 2 op-
erations per switch per rotation. There are
15 changeover micro switches each of
10 amp type operated by the trips, thus 15
circults may be changed per revolution.
Drive motor Is mains operated 5 revs per
mln Bome of the many uses of this timer are Machinery control. Boiler firing.

ing and Vending hil Display lighting animated and signs. 8lgnal-
ung. ete. Prlce from mnkers probably over £20 each. Bpecial snip price £9-98.
£1-00 Post and VAT. Don’t miss this terrific bargain,

TERMS: Whare order Is under £8 please add 50p surcharge {0 oftset packing
expenses

Roctsngular Hot Plate, Polished aluminiam panel
wlith ridged top and angles underneath to strength-
en It, This I8 approx. 107 x 4{” of flat plate.
Beneath plate is 100w element and sensor switch
which will maintaln the surface of the plate just
too hot to touch. With leads and tags. This is Ideal
it you are making up a fitted warmer or for an
alring cupboard ete. Price 75p+ 6p. Post 20p + 2p.
Miniature Mains Transiormer, standard primary
centre tape oeoondary giving 4-5v—0-4-5v 200 mA.
Price 81-60p + 12p.
Mains Transformer 20volt § amp. Upright mount-
ing standard. prlmary centre tapped and fixing
feet. Price 41-80p +
Humidity Switch, Amerlcan made by Ranco,
thelr type No, J 11. The actlon of thlu device
ds upon the d: causing
to atretch and dryness causing lt to contract.
The stretching of the membrain through the
dampness will trigger a sensitive microswitch.
The actual point of switching is adjustable by a
screw within the device. It la quite sensitive
breathing on it for instance will swltch It on. The
rating of the micro-switch we understand is 3 amp
at 260v AV. Overall size of the device approx.
33" long 1” wide and 1§” deep. Price 80p + Bp.
Panel Meter 100mA flush mounting 3}* around
face, moving coll movement face printed 0-100
divided into single divisions. Made by Taylor
Electrical this has long terminals protruding from
the back so can be mounted on a thick panel also
it would be a relatively simple matter to add
shunts to convert this to read amps or tens of
amps etc. Price 81-50p + 12p.
Charge/Discharge Indication meter. This is a
heavy panel mounting instrument made originally
for the G.P.O., rather old design but still we feel
will fill an urgent need. Basically the operation of

J.BULL (ELECTRICAL) LTD.

(Dept. P.W.), 103 TAMWORTH ROAD,

CROYDON CR9Y ISG.

this d ds upon a Mercury motor which
revolves clockwise of antl clockwise depending
upon whether the batteries are charging or
discharging. A pointer shows the state of charge
of the batterles at any time. Also fitted within
the Instruments are sauxilllary contacts which
could be used to set off alarms like lamps etc.
Price 84-50p + 38p.Post £1-00 + 8p.
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PRINTED CIRCUIT KIT £4-25

Make your own printed clrcults, Contains etching
dish, 100 sq Ins of rc board, 1 1b ferric chloride,
etch resist pen, drlil bit and instructions.

JC12 AMPLIFIER
8W IC audlo amp
with free data and
zrzlnted clrcult

25
DELUXE KIT FOR JC12

complete the amp Including balance, volume,
bass and treble controls. Mono £2-39. Stereo

JC12 POWER KIT

Supplles 25V 1 Amp £3-95.

JC12 PREAMP KITS

Type 1 for magnetic_plckups, mlcs and tuners,
Mono £1:50. Stereo £3-00. Type 2 for ceramlc or
crystal plckups. Mono 88p. Stereo £1'76.

Contains extra parts except JC12 needed to |

SINCLAIR IC20
1C20 10W+10W stereo Integrated clrcult amp-
lifier kit with free printed clrcult and data

£4:95,
PZ20 Power supply kit for above £3-95,
VP20 Volume, tone-control and preamp kit £8°55.

JC40 AMPLIFIER
New Integrated clrcult 20W amplifier kit complete
with chip, printed clrcult and data £4-45,

FERRANT) ZN414
IC radlo chip £1-44. Extra parts and pch for radlo
£3-85. Case £1. Send sae for free data.

BATTERY ELIMINATOR BARGAINS
RADIO MODELS

50mA wlth press-stud battery connectors. 9V
£3-75. 6V £3-75. 9V+OV £5-45. 6V+8V £5-45.
4LV 4LV £5-75.

CASSETTE MAINS UNITS

74V with 5 pin din plug. 150mA £3-85
3.WAY MODELS*

With swlitched output and 4-way multl-Jack
connector. Type 1: 3/44/6V_at 100mA £3-20.
Type 2: 6/74/9V at 150mA £3-30.

FULLY STABILIZED MODEL £545*
Switched output of 3/6/74/9V stabllized at 400mA.
CAR CONVERTORS £5-10*

Input12v DC. Oylputb/TilBV DC1 Amp stabilized.

BATTERY ELIMINATOR KITS

Send sae for free leaflet on range.

100mA radio types wlith press-stud battery
terminals, 44V £2-10. 8V £2-10. 9V £2:10. H4V+
44V £2-80, 6V 6V £2-80, 0V+9V £2-80.

::ozov‘n.A cassette type 71V with 5 pin din plug
Transistor stabillzed 8-way type for low hum,
3/41/6/74/0/12/15/18V . 100mA £3-50. 1Amp £8-50.
Heavy duty 13-way types 4 16/7/84/11/13[14117/
21/25/28/34/42V. 1 Amp model £4-95. 2 Amp
model £7-95.

Car convertor kit Input 12V DC. Output 6/74/9V
DC 1A transistor stabllized £4-95.

MILLENIA KITS*

§ Transistor highly: stablllzed power unlts.
Switched 1 to 30V In 0:1V steps, Sand sae for free
leafiet. 1 Amp kit £12-45. 2 Amp kit £14-95, Case
£2-95 extra, v

Super 30 Kit (30 Tools) (incl.
dril! without stand)
£17-62 plus P. & P, 85p

Mk. Il Drill Stand
£4-40 plus P. & P. 35p

Mk. Il Drill only
£8-79 plus P. & P. 35p

Flexible Drive Shaft
£5-46 plus P. & P. 25p

Transformer 240V a.c./12V d.c.
£6 plus P. & P. 70p

Variable Speed Transformer
£8-25 plus P. & P. 70p

¢ &8 ® & @€

Replacement drills, stones, burrs,
etc. 40p each. Circular saw blades
50p each. £2 per set of 4 sizes.
P. & P. any quantity 20p.

All VAT inclusive

PRECISION PET

119a High Street, Teddington, Middiesex TW11 8HG
Tel. 01 -977 0878 (24 hour answering service)

9” X 4” S.A.E. please for leaflet and order form

e <1

A MINIATURE POWER TOOL
to speed your building

K|

i .
‘;:-é@ Lo O

ITE LTD.

MAINS TRANSFORMERS

6-0-6V 100mA £1. 9-0-9V 75SmA £1.18V 1A £1-95.
0/12/15/20/24/30V 1A £4:30. 12/0/12V S0mA £1,
0/12/15/20/24/30V 2A £5-95. 20V ZgA £2°95,
6-0-6V 14A £2-85, 9-0-0V 1A £2-55, 12-0-12V 1A
£2-95. 15-0-15V 1A £3-20, 30-0-30V 1A £4-10.

S-DECS AND T-DECS
S-DeC £2:24, T-DeC £4-05.
u-OeCA £4-45. u-DeCB £7-85.
IC carrlers with sockets:-

16 dll £2-05. 10705 £1-95.

Cambridge Memory £5-95. Cambridge Sclentlfic
£8:95. Oxford Sclentific £43:30. New Sinclair
pocket televislon set £165. Malns adaptors for
other mndels (state type) £3-20. Assembled Grey
Watch with free stainiess steel bracelet £18-45.
White watch £13-85.

T S D SR S TS
SINCLAIR CALCULATORS & WATCHES

SINCLAIR PROJECT 80 AUDIO MODULES
PZ5 £4-95. Z40 £5'75. Prolect 805Q £18-95.
BI-PAK AUDIO MODULES

S450 tuner £20-95, ALB0 £4-60, PA100 £14-95.
MK80 audlo kit £31-95, Teak 60 £12 95. Stereo 30
£18-95. SPM80 £3-95. BMT80 £3: 62, Send sae for
free data.

SAXON ENTERTAINMENTS MODULES
SA1208 £20-50, SA1204 £14. SAG08 £13. SAB04
£12. PM1201/8 £12. PM1202/8 £19, PM1201/4 £12.
PM1202/4 £19. PM601/8 £12, PM80t/4 £12.

SWANLEY ELECTRONICS
DEPT. PW, PO BOX 68,
32 GOLDSEL RD., SWANLEY, KENT.

Mall order only. We will not serve callers under
any clrcumstances. Post 30p on orders under
£2-23, otherwise free. Prices Include VAT.
Official orders | Overseas 1 S
ple:rte deduct VAT. Send sae for free leaflets
on kits.

H A C SHORT-WAVE
& . - KITS

WORLD-WIDE REGEPTION

Fanious for over 35 years for S8hort-Wave Equip-
ment of quallty. “H.A.C.” were the Original
suppliers of Bhort-Wave Recelver Kits for the
amateur constructor. Special offer ARS valves—
70p each.

1977 “DX” RECEIVER

Complete kit—-Price £8-60 (incl. p. & p. & V.A.T.).
Customer writes: “I think the performance is
astonishing for such an inexpensive and foolproof
kit. I would wholeheartedly recommend this kit
to anyone, however inexperienced, a8 an antidote
to TV-itis, and as an entry Into a fascinating
hobby"".

This kit is ready to assemble and contains all
genuine short-wave components. drilled chassie,
valve, and full instructi Full range
of other 8.W. kits, including the famous model
*K plus" (illustrated above). All orders despatched
within 7 days. Send now for free descriptlve
catalogue of kits and components.

Send stamped envelope for details.

“H.A.C.” SHORT-WAVE PRODUCTS
P.O. Box No. 16, 10 Windmill Lane
Lewes Road, East Grinstead, Sussex

RHI9 3SN

SOUTHERN VALVE COMPANY

Upper Floor, 8 Potters Road,
New Barnet, Herts. Tel: 01-440 8641

"QUALITY’' Branded Vailves —90 day guarantee.
ALL NEW & BOXED VALVES (Incl. tax)—many
makes. Radio Socleties, trade etc. welcome.
AZ31 80p PCC85 44p PY801 41p
DY868/7 36p PCC88 62p UBF89 47p
DYB802 42p POC89 50p TCcCss 46p
EBIL 18p | PCC188  68p | ycH4Z  76p
Ecos1  3Sp | PCF80  40p | UCHsl 42
ECC82 35p PCF82 45p | vcLs2 42p
ECC83  34p | PCF86  b58p | UCL83  58p
95p UF41 7%
ECC88  48p | PCF801 50p | UF8% 42p

EF80 300 | pCrss
EF85 37 } egp | SF23 8op
EFSS 5% | bores gl WD

PCL86 ~ 50p
Egggs ggv PCL200 2140 | LA (near 89p
P PD500  £2:50 equiv KT68)

PFL200 73p | 20L1  80p
EBOO 80 | PLss 7w | 20P4. 80D
ELst 00 | prs1 50 | S0t 40p

PL81A b4p 30C16 78]
Eists ,,‘52'5 PLS2 s | o017 80p
EM84  60p | DL83 46p 3015 né‘o’g

EY8e/7  38p | BLS0OY oo | BOFLIL oo

Ez40/i  53p | PL508™ £1.10 | 30Ll 36p
EZ80 35p | PLS50S £2:00 | 30L15  78p

PCO7 46p PY500 30PL14 88p
PC900  49p rYsoOA}uW 30PL15  85p
PCC84 85p PYB00 41p 30P4MR

We offer return of post service. Post free over
£15-00. Postage: 1st valve 12p, extra valves 6p,
Max. 75p. Most types avallable, send sae for lists.
[o]] t Prices, All prices subject to alteration
without notice due to market fluctuatiods etc-
Telephone enquiries welcomed, sae _with en-
quirles PLEASEl. C.W.0. ONLY. No C.0.D.
Export engulries welcomed. VAT Involces on
request. Mall order only. (LARGE vaives 2p extra).
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GREENWELD

443 Millbrook Road Southampton
S0O1 0OHX Tel(0O703) 772501

THE GREENWELD DRAGON—GUARDIAN OF GOOD VALUE

TAPE DECKS

Reel to reel chassls, takes 7”7 spools.
Single motor operation. Made
Telefunken. No heads or electronics,
mechanics only. Diecast slly frame
134 x 9 x 8" overall depth. Free head
(no da! n) tuppllod with every order.
Only £3-

CALCULATORS-£2.751!!

There has to be a catch—these
Rapidman 1208 mu:hlnu are a mains

@ Ith
0-9 and dec olnt and 7 functlon
keys Inc %, but the liquild crystal
dllpln¥ﬁln missing. However, apart
from they are compl with
PSU s + dlscrete comro ents.
Ovarall #ize 11 x 7 x 37, Only £2-78,
Few compiete working and boxed,
as new £

KEYBOARDS
Front half of calculator, really, Case
130 x 75mm has dl.pluy window,
2 stide switches, and 25 keys. Only £1.

DISPLAYS
Brand new 7-segment LED' 9
MAN3M on PCB wlth multlploxod
output, £1-35.

1 WATT AMPLIFIER
PCB 100 x 80mm with LM380 and
assoclated components to make 1W
amp operating from 8V. (Can be
Increased to 3W output by raleing
supply voltage and fitting heat sink),
Complete with volume control.
Connexion sheet Included. Also on
the board Is a speed control clrcult
comprising 10 transistors, 2 presets,
4 pole 3 way ewltch, etc., but no
data on thls, Only £1.

POT PACKS
An overwhelming abundance of pots
of all shapes and sizes, Including
., prompte
1 20 esstd for
ﬂ 2, 100 for £8-30.

PO 4 DIGIT METERS
Ex-equlp, 800R coll, opor-teu on 18V
only 48p, 10 for £3, 100 {

RELAY UNITS
Unite vary slightly, but a guaranteed
minimum s, PO 3000
varlous coll r tances and contact
arrangements. May be a few bent
contacts, but excetlent value at
only £4- 0.

SWITCHES
Watfer switches, epaw up.
Wafer switch nism, 12 way.
Room for 2 wuhr- ﬂp. Waters to m,
Tp2w 20p, 1p 12w (few only) 48p.
Bank of pu.h button switches, 4 are
8 pole cjo, interlocking, 5th Is iIn-
dependant dpco. No knobs 70p. Sub-
min dpco slide 15p; push to make
15p; push to break 20p. 10A 250V
rocker 18p; DPCO rocker 48p. Sub-
min toggles spco 82p; dpco T4p;
dpco centre off 80p.

type Icver switches, In
vortlcul bank of 4, each 4 pole c/o,
centre off, Ex- equlp Ng Also with
4th switch biased, 50p. Few horizon-
tal banks of 10, £1-5, Push button
switch (No knob) DPCO non-lockin.
12p. As above, but Iocklno on or o
rated 250V 2A 19p. Microswitch
18 x 9 x 6mm, 5A 240V rating, has
55mm lever t9p.

TRIMMERS
2-Tpf, 4-15pf, 6-28pf, 8-30pf ceramic.
All ISr each, Comprenlon types,
“3-40pl 8p; 100-500pf 34p ; 500-1250pf

NEON BANKS
Bank of 40 sub-min neons £1-00p
Bank of 20 std neons p
Recording heads, {” % track,
type X/RPS/18 £1-00p

HIGH POWER POTS
Berco preset rheostat, type SEF
28-5 ohms 3'3A, with metal cover

7lb BARGAIN PARCEL
Hundrod- of new compomnu—po;s

Boards with semiconductors, loads
of odds and ends. Amazing value at
only £2-98.

COMPUTER PANELS
Large quantity always avallabie; 3ib
asstd. £1-75; 7lbs £3-85; 56ib £186.
Pack with about 500 componontu Inc.
at least 50 transistors £1-080;
with 12 High quality panels, Incl IC'-.
Rowor transistors, muititurn trimpots,

undreds of amall signal transistors,

resistors,
Only £2-78.
7400 IC pack—20 74 series iC's on
panels £1-20.

PC ETCHING KIT
Contains 1lb Ferric Chlorlde, 100
eq ins copper clad board, DALO
Ouick Dri Etch resist pen, abrasive

2 lature drill bits, etchl
dish and [nstructions. £3-85.

FERRIC CHLORIDE
Anhydrous technical quality In 11b
double sealed packs, 1Ib £19-09; 3Ibe

*18; 10ibe £5-6J; 100ibs £39-00.

FIBREGLASS PCB
Large quantity of offcuts, all usable
pleces. 200 sq Ins, slnole sided,
double sided or mixed £1-40.

DEVELOPMENT PACKS
50V ceramic plate capacitors, 8%. 10
of uch valuo MpF to 10009F total
210 cap
CR23% carbon mm 1/3rd watt rellotou

. 10 of each vatus 10 chms to 1M
otal 610 resistors £6-0. Electro-
Iytics, wire ended 28V working 10 each
of: 1,2-2, 4.7, 10, 22, 47 and 100mid,
70 capacitors for £3:20. 400mW
zeners 5% 10 each 3V to 30V, 280
in all. Only £14-09,
watt Metal Flim resistors, 8%
10 oft each value 27R to 10M, E12
serles, Total 680 resistors £10-00.
Polystyrene capacltors, 180V 2{%
10 off each value from 10pF to10,000pF.
Total 370 capacitors £12-50.

COMPONENT PACKS
400 asstd. carbon reslstors £1:38
100 Wirewounds w £1-08
200 Minlature resistors, §, -ndﬁtvgo.

montly carbon fitm

g oly, mlcl ceramic caps  £1-10
100 Polyester, 01-2-2uF £1-00
200 ministure electrolytice, but many
unmarked so only £1-00

RELAYS

Mlnlntun Plug-In types: 1250 ohm

© 40p; 700 ohm 4c/o 30p. PO 3000
ty o 630 ohm with 6 heavy duty c/o
contacts (Ex-equip) 78p; 10 for £4-00.
6 17 easlly removable reeds in 3580
ohm coil 30p; Piug In relay, B7G Base
17mm dia x 42mm long 10k coll 1 ¢jo
contact 46p. Omron MK3P plug in
relay. 230 3 sete 10 cfo
contacte, £1-29. Basos 3p. 6V PC
type, SPCO contact 70p.

type, 22 x 20 x 10mm 200R coll (ops on
6-12V) 2 c/o contacts 40p.

Ex equip 34 x 30 x 15mm, 250R coll,
ops on 6-12V 4 c/o contacts, 0p.
Delay relay, 115V 20 sec coll, mains
contact 80p ; 230V colil 30 sec delay £1.

CRYSTAL FILTER UNIT
Chaseis 210 x 115 x 80mm contalning
24 way ewitch, 24 HC6U xtal holders,
24 beehive trimmers, + board with
4 BF115 ,R’s C's, etc. £3-50.

SMHz FREQUENCY
SOURCE
High stability, better than 2 x 10°%
short term, batter than 1 x 10—7 per
month. 12°6V drive voltage, output
SMHz into SOR £12. 4-433619MHz
colour sub-carrier crystals 60p.

BOOKS
All by R. M. Marston, these titles use
readily available components.
20 Solld State Projects for the Home
£2, 20 Solid State Projects for the
Car & Garage £2. 110 Sem|conductor
Projects for the Home Constructor

zeners, capacitors, stc.

BOXES,
Uil cases's
* BOARD

VEROBOARD
gize 017 0:18” 0'1” plaln
3#x3 44p 4p N/A
5 x334” S0p 55p 40p
7 £1-98 £1:68 £1'38

PINS
Full or half pins, 0-1 or 0-15 35p 100,
Spot face cutter for 0-1 or 0-15” 78p.
DIP BREADBOARD

Accommodatol 20 X 14 way or 18 x
16 way IC’'s £2-

OFFCUTS

Pack A, All 0-1”

Pack B, All 0-157

Pack C Mixed

Pack D, Alt 0:1” plain
Each pack contalns 7 or 8 pieces with
a total area of 100 8q Ins. Each pack
ls £1-30. Also avaliable by welght,
11b ES 45, 10tbs
We are also VERO wholesalers—
Trade price list on request from
Bone Fide Compnnlan.

ﬁfﬂ!‘ |

VEROCASES

Plastic top and bottom, ally panels

front and bac

Type 1410 206 x 140 x 40mm  £3-30
1411 208 x 140 x 78mm  £3-70
1412 208 x 140 x 110mm  £4-68
1237 154 x 85 x 40mm £2:30
1238 154 x 88 x 80mm £2-00
1238 154 x 85 x 80mm £3-80

PLASTIC BOXES
Professional quaiity, two tone grey
polystyrene with threaded Inserte for
mounting PC Boards.

Type 2518 120xsaxlomm £2:28
2520 150 x 80 x 50mm £2-68
2522 188 x 110 x 60mm  £3-30

Sloping front version,
Type 2523 220 x 174 x 100/52mm £6-60
Type 1798 171 x 121 x 75/37-5mm £4-50
Gen Purpose plastic potting box
71 x 49 x 24. In black or white 49p
Hand Controller box, shaped for
ease of use in the hand, 94 x 61 xzsr‘nzm
p

S-DECS & T-DECS
S-DEC Breadboard
T-DEC Breadboard

£2
£3
SOLDERING IRONS

Antex 15W Model C £3
Antex 15W Model CCN £4
DeeGee 25W Model 3612 £2
Litesold 10W £4-08
‘EK400

£2-4¢
Instant Heat Soldering Gun with
bullt in lighting unit and 5 spare
tips £4-50.

SOLDER
Multicore emall reels, size 10 22g
£1-45; Slze 12 189 £1-45; 5009m
reels 18g £4-00; Small packs of 18 or
22p 30p.

OUR 44 page CATA.
LOGUE FREE with orders
over £2, (Send 10p if
under, or 20p stamps for
just catalogue).

SURPLUS CAPACITORS
5,000uF 6V 35mm dla x 55mm PC 18p

1 RSOuF 18V 20 x 50mm, tags 0p
1,280uF 40V 25 x 80mm, tags Rp

800uF 40V 25 x S0mm, tags 18p

10,0004F 10V 35 x 80mm, tags 18p
6,400uF 16V 35 x 80mm, tags 20p
4,0004F 25V 35 x 80mm, tags 25p

10,000uF 16V 40 x 80mm, tags  30p
50uF 350V 25 x 50mm tags 12p
1500uF 18V 18 x 34mm PC op
18,000.F 25V 50 x 105mm, screws Np
NB: Add 30p postage for any quantity
Minlature resistors, carbon fitm 5%
|ap each, £1-00 per 100 of one value
1R to 10M. 1W motal film 2{p each.

BULK OFFERS
3mm wander plugs, black only at
special price of £2-20/100,
63mA 20mm quick-blow fules £2/100
24V 1W LES lamps £3-00/100
350mA 20mm A/S fuses £4/100

SPECIAL OFFER of
PLUG-IN MODULES
Large quantity just arrlved, several
diff types, Case slze 77 x 50 x 50mm,
sither octal or 11 pin base. Send SAE
for full list of types and circults,
Type R: Contalns 8A 200V SCR,
4 x 5A 300V dlodes, 24V reed relay
C, R, etc. Octal base. With circ
nly £1-00 each, 10 for £8-00. Typo M.

5 BC184, Caze, mln. R's and C's

Panel with 2 6A
2N17T11, 100V 1A bridge,
L(prs;-et, zeners, R's, C’s, otc, Oniy

MULTIMETER MODEL
LT22

WHAT A -
BARGAIN '

Probably one of the lowest priced
meters featuring a mirror |cal|.
overload protection and 20000 o

per volt senslitivity. A modern ltyled
meter with unusually clear scale
markings. Ranges: DC Volte 0-0-5-
2-5-10-50-250-1000 AC Volts 0-10-50-
250-1000 DC Current 0-50uA-25mA-
250mA  Resistance  0-50k-500k-5M
(Mid Scaie 300-3k-30k) db's 4 ranges
—20db to +42dB. Size 130 x 80 x
42mm, £12-70,

5V 12A REGULATED
POWER SUPPLY
Brand new boxed fully stabllized
PSU, complete with ~instruction
manual. Load _regulation 0-15%.
Thermal & Electronic overload
protection. Only £24-00.

TRANSFORMERS
All have mains primarles, secon-
daries as follows: 6-0-6V 100mA 935p.
9-0-0V 7SmA £1-08; 12-0-12V SOmA
93p; 12-0-12V 100mA £1- +10; 8.3V 1{A
£ 6-0. 1A £2- ~0—9V A

H mA 8p
Multitapped typet. 0-12-15-20—24~@V
1A £3-50; 2A £5-80; 20V

£4-49; 55-0-55V 5A £6°30; 24V 500mA
£1-65

Qur retall shops at 21 Deptford andwa London, SES (01-692 2009) and
38 Lower Addiscombe Road, Croydon 2950) stock some of the adver-

£2:38. 11 ohm 3-4A wlthout cover £2-70. 110 Thyrlstor Projects for the Hises 9oods for personal s only. Ring them for dotails,

ﬂ ’S‘O.“ :_;-ry ;Iypgwus\g RoroR Horln% glon-ﬂu;to‘v £2- ;n (1h1oHInto- o

eac R, 1 rated Clrcuit Projects for the Home | gpp pRACTICAL ELECTRONICS FOR INDIVIDUAL COMPONENT PRICES
ﬂoﬂu‘uwg.r':ngmgn Volt.n'qe e §:’°’;:::"“.°"°°"r {'fe":"o,:;o cg"’.":c‘:‘o': All prices quoted include VAT and UK/BFPO poultaf'e‘.lnzsét:‘rge:r; "Jﬂ“ﬁ?i‘:
ideal for scope brill and focus e (uses 741) £2-70. 110 CosMos Digltal ay of receipt. SAE with enquirles please. M

trole, etc. Rated 3W. 2k5, 3k, 5k, 10k IC Pro)octt for the Home Constructor Send 10p for Multimet tal 4 on req on orders over £3, Official
50k, 100k, 250k, 500, 1M, 2M5. al' £2-95. 110 Electronlc Alarm Projects Qrder: ted from Schools, etc. (Mini charge £5). Export/
§2p each. for the Home Constructor £3-18, Wholeule enquiries wel. Surplus always wanted.
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G fi ‘

u AMPLIFIER & TUNE ' |

| MPLIFIE R : =
L
lI
L '

@ 5
- v, ©. 8 ¥,6,¢
I.I Bieti OPOR steves
™
|: 240v-50Hz from your 12v car battery 20 + 20 Watts r.m.s. into 8 ohm load. Distortion
25 watt-£4-75 300 watt {12v)-£33-08 019 o . )

l 40 watt-£8-27 400 watt (24v)-£38-05 Iessor:han:to1g1aﬁgo12|0th 13(’;:‘:{ lf;requency Complete kit of parts for this proven o
B 75 watt-£12-03 500 ‘watt (24v)-£48-18 restp ||Se iCwith | zf (I)l z. Hum level and tested system £10-45 inc.VAT |.
150 watt-£21-27 1 Kw (50v)-£127-00 virtually nit with volume full on. it wi ~

300 watt (24v)-£26-45 1-5 Kw (110v)—£140-80 e I8 & O lifi f b . ?eady bu'nl Wi Ol G0 ERiEes T
o ety ey i e s a power amplifier of superb quality jons to alter £13-75 inc. VAT.
’ ! i i L]
purchased built up in metal case and reagy  Incorporating the very latest design features.  Thousands have used this system
for use. Price list sent on recelpt of s.a.c. Professional hi-fi enthusiasts have classed it  both home and abroad. Consider |l
Prices include p. and p. as fantastic and real value for money. The these advantages—more power, |.'|
P.W. AUTOMATIC EMERGENCY CCT incorporates a low flux transformer and  faster acceleration, fuel economy, |
2ov_s0Hs150 SﬁUF"PL: bt 1 inputs for disc, tape, tuner, etc. excellent cold starting, smoother -l
= = Wi . . . . . H |
bat:ery clharger. aIn elczil ec:' ‘:‘ower ‘:allur’; Complete kit Of‘ parts including slim line runnln, no contact breaker bu_rn- .l
“. switches over automatically from battery  bookend case, silk screened front panel and N9 Also because of the high "
charuln% to inverter operation. Cct. as  knobs £48-60 inc. VAT and p. & p. energy spark the fuel mixture can |
W oppeared in Dec. 72 P.W. Complete kit of he b d s L be made weaker giving further
= parts (excluding meter) £24-50 plus £1-70p.p. ; Ce olt))kend ca1§e, l? s and semlconductors, economy and fewer plug problems .
.C. oard, ransformer, etc. may be o : . - §
DIGITA : )
" - G LRWAINC purchased separately if desired. Send S.A.E. Fitting time when built 5 minutes
OUR FUNCTION DIGITAL WATCH : ! approx. Please state whether a
= FOR ONLY £16 with 1 Year Guarantee for turther information. ositiv' or negative earth |
GBS o CINES o EEIRINS o DL P.E. ORION TUNER UNIT postiive ¢ a -
] can. Design, anuicuis PARTS MAY BE PURCHASED AS FULL KIT OR  TRADE and EXPORT ENQUIRIES g
= TRANSFORMERS AND COILS SEPARATE ITEMS. SEND S.A.E, FOR DETAILS. WELCOMED ON ALL PRODUCTS |
m Uil o s el o concty S8 DECENIES R AL TEHS AV TS o ok Rasa, West Park |
W Cecial offer. Minlature mains transformer  CASH IN REGISTERED ENVELOPE OR POSTAL ORDERS Springbank Road, West Park M
B 60-G-6vA. 85p + 10p p. & p. CAN REDUCE TIME by NOT HAVING TO CLEAR CHEQUES CHESTERFIELD. 31475 |.

Dept. PW, 5 STATION ROAD, LITTLEPORT, CAMBS.. CB6 10E

B. BAMBER ELECTRONICS

PLEASE ADD 8% VAT UNLESS OTHERWISE STATED

Telephone: ELY (0353) 860185 (2 lines) Tuesday to Saturday

PLEASE ADD 8% VAT UNLESS OTHERWISE STATED

SPECIAL OFFER . ..

STARPHONE HIGH BAND RF PC BOARDS,
wilh conversion data for making into a good 2M
Converter. [All that is needed: 1 xial, 7 caps.
2 resistors, and 9V DC.} PCB contains Z Duat gate
Mos Fet RF stages {3N140), Diode ring mixer,
3 stage Osc/Multiplier. All on one PZB, approx. size
6 x 13", ext. connections, 9V DC supply, AGC
{can be left fixed bias, or RF gain cantroll Ant.
input, IF output {works from a few MHz to .over
30MHz). All Brand New. £6.50 each, while
stocks last.

TELEPHONE HANDSETS with “PRESS-TO-
TALK™ buttons, on curly lead, brand new, £3.50
tfew only).

GARRARD 9V DC MINIATURE MOTORS,
Type 31BM, 3200 RPM governed, size approx.
13in. dis. x 1§in. high, witl 2mm spindle. Brand
New. 80p each or 2 for £1.

SILICON HIGH VOLTAGE RECTIFIER STICKS,
BY186 (new) 35kV 2-5mA £1 each, BY140
{ex-equlp) 12kV 2.5mA 45p each.

MAINS ISOLATION TRANSFORMERS. Tapped
mains input. 240V at 3A + 12V at 500mA output.
New, boxed, made by Gardners, £12.

TO3 transistor insulator sets, 10 for 50p.
MIXED COMPONENY PACKS, contsining

A LARGE RANGE OF CAPACITORS AVAIL-
ABLE AT BARGAIN PRICES, $.A.E. FOR LIST,

resistors, ts, etc. All new.

4MMHz XTAL PACKS (10 assorted xtals between
4MHz snd 5MH2). our seiection onty. £1 Pack.

MINIATURE PLIERS. High quality “Crescent”,
made in USA. £4.35 +YAT {35p).

SIDE CUTTERS. High quality, £3-70 + VAT, 309—.

SPERRY 7-SEGMENT P.G.D. DISPLAYS, digit
height 0-3in. red, with decimal paints, 150V to
200V {nominal 180V) operation. These are high-
voit industrial type and therefore brighter than
normal displays. Ali brand new. AT THE BARGAIN
PRICE OF 50p PER DIGIT. TYPE 332 {two digits
in one mount) £1 each. {Sorry, no single digit
avaitable.) Data supplied.

BS$X20 (VHF Osc/Mult), 3 for 50p.
BC108 {metal can), 4 for 60,:.
PBC108 (plastic BC108), 5 for 50p.
BFY51 Transistors, 4 for 60p.

VARIABLE STABILISED POWER SUPPLY,
mains input, 0-24V output, stabilised and current
limiting at S00mA + 32V at SO0mA. Brand new by
British manufacturer. Size approx. 7§ x 2§ x 4in.
complete with external S5k(} 3-turn pot for voitage
control. Connection data supplied. £7.

14 DIL REED RELAYS, 5 to 12V DC, 450 ohm
coil. Designed to work directly from TTL Logic,
Single Pole Change over. Contact ratings 28V }A
3W. £1.75 each.

PLASTIC BOXES 3} square. 13~ deep {wall-
mounting type) with 5-pin din plug on front panet,
B50p each

2N3055 type Transistors. O.K. but unmarked,
5 for £1,

BCY72 T 4 for 50p.

PNP audio t¥pe TOS Transistors, 12 for 26p.
BF 152 (UHF amp/mixer), 3 for 50p.
2N3819 Fet, 3 for 60p.

BC148 NPN SILICON. 4 for 50p.

BC158 PNP SILICON, 4 for 50p.

BAY31 Signal Diodes, 10 for 35p.

BA121 Varicap Diodes, 4 for 50p.

1N914 Dicdes, 10 for 25p.

of items. £2 per pack, while stocks fast.

ALU-SOL ALUMINIUM SOLDER {made by Muiti-
core). Solders aluminium to itself or copper,
brass, steel, nickel of tinpiate. 16 sw.g. with
muiticore flux, with instructions. Approx. 1 metre
coil 80p pack. Large reel £2.75.

PLUGS AND SOCKETS

N-T?o Plugs 50 ohm, 60p each, 3 for £1.50.
PL259 Plugs (PTFE), brand new, packed with
reducers, 85p or & for £3.

50239 Sockets (PTFE), brand new (4-hole fixing
type). 50p each or § for £2-25.

VARICAP TUNERS Mullard Type ELC1043/0S.
Erand New, £4.40 + 12§% VAT.

| C's some coded, 14 DIL type, untested, mixed,
sorry soid out.

Mobile Converters, 24V DC input 13.8V at
approx. 3-4A DC output, fully stabillsed. £3-50 each
tideal for running 12V car radio from 24V lorry
battery}.

We now stock Spiralux Tools for the electronic

e a
Metric sizes, pop rivet guns, etc. S.A.E. for list.

Miniature earphones with min. jack plug, 2 for 50p
+ 123% VAT.

TWIN i.F. CANS, approx. Vin. x }in. x 1In. high,
around 3.5-5MHz, 2 separate transformers in
1 can, internally screened, S for S0p + 124% VAT,

SMALL MAINS SUPPRESSORS (small chokes,
ideal for radia, Hi-Fi inputs, etc.), approx. }in. x
1}in., 3 for 50p.

PERSPEX TUNER PANELS (for FM Band 2
tunars) marked B8—108MHz and Channals 0-70,
clear numbers, rest blacked out, smart modem
appearance, size approx. 8}in. x 1}in., 2 for 38p.

Dubilier Electrolytics, SQuF, 450V, 2 for 50p.
Dubilier ytics, 100uF, 275V, 2 for 50p.
Plessey Electrotytics, 470uF, 63V, 3 for 50p.

TCC Etectrolytlcs, 1000uF, 30V, 3 for 60p-

Plessey Electrolytics. 1000uF, 180V, 40p each
(3 for £1).

Cubilier Electrotytics, 5000uF, 35V, 50p each.
Dubilier Electrolytics, S000uF, 50V, 60p each.

ITT Electrotytics, 6800uF, 25V, high grade, screw
terminals, with mounting clips, 50p each.

Plessey ics, 10,0004F 8t 63V, 75p each.

110V NEONS, SCREW-IN-TYPE, 4 for 50p.

PROGRAMMERS (ma?netlc devices). Contain
9 microswitches {suitable for mains operation}
with 9 rotating cams, all individually adjustable.
Ideal for switchi disco lights, displays, etc.,
or industrial machine programming. {Need slow
motion motor to drive cams, not supplied.} 9 switch
version £1.50.
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Lead suppressors (10kohm) for mobile plug leads,
4 for 50p.

HEAVY DUTY RELAYS, 24V d.c. opersted {will
work on 18V] 3 heavy duty make contacts {around
10A rating) + 4 change over contacts + 1 bresk
contact. New, complete with mounting bracket.
{ldeal for switching HT on Linears.) Many uses for
this high quality unit. £1.50 each.

Plassey Cathodray Capacitors, 0-0-4uF 8t 12-5kV
DC. Screw terminals, £1-5Q each.
PLEASE ADD 12§% VAT TO ALL CAPACITORS.

TV PLUGS AND SOCKETS

TV Plugs {metal type}. 5 for 50p.

TV Sockets {metal type). 4 for 50p.

TV Line Connectors (back-to-back sockets), 4 for BOp.
Please add 124% VAT.

Terms of Business: CASH WITH DRDER. MINIMUM ORDER £2. ALL PRICES INCLUDE POST & PACKING (UK ONLY). SAE with ALL ENQUIRIES Please.
PLEASE ADD VAT AS SHDWN. ALL GOODS IN STOCK DESPATCHED BY RETURN.-CALLERS WELCOME BY APPOINTMENT ONLY.

SOLDER SUCKERS (Plunger Type). Standasrd
Model, £4.50. Skirted Model, £4.95. Spare
Nozzles 60p each.

WELLER SOLDERING IRONS

EXPERT. Bullt-in-spotlight illuminates work. Pistol
grip with fingertip triggar. High efficiency copper
solderin%lip.

EXPERY SOLDER GUN. £6-80 + VAT {54p).
EXPERT SOLDER GUN KIT (spare bits casd,
etc.), £9.80 +VAT {78p).

SPARE BITS, PAIR, 30p + VAT {2p).
MARKSMAN SOLDERING IRONS

SP16D 16W £3 + VAT {24p).

SP25D 25W £3 + VAT (24p}.

SP25DK 25W + bits, etc., kit £3.85 + VAT {31p).
SP40D 40W £3.44 + VAT {2Bp}
BENCH STAND with spring
£2-22 + VAT (18p).

SPARE BITS

MT8 for 15W, 48p + VAT {4p}.
MT4 for 25W, 38p + VAT {3p).
MT10 for 40W, 42p + VAT {3p).

TCP1 TEMPERATURE CONTROLLED IRON.
Temperature controlted iron and PSU. £20 + VAT
{£1.80).

SPARE TiPS

Type CC single fiat, Type K double ﬂfl fine tip,

Marksman Irons,

Vi
Type P, very fine tip. £1 each + VAT {8p).
MOST SPARES AVAILABLE.

MULTICORE SOLDER

Size 5 Savbit 18 sw.g. in alloy dispenser, 32p
+ VAT (3p). 4
Size C15AV18 Savbit 18 s.w.g., 58p + VAT (4p).
Siza 12 Savbit 18 s.w.g. on plastic reel £1-

+ VAT (ISg).
$ Kg. {1-1tb) 60 x 40, 20 s.w.g. on plastic res| £3.
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. . ) 41 x 42mm METERS [mA,
e 10mA, 100mA, S00mA, £2-92,
B ip P. &P,

Y 60 x 45mm METERS 50uA,
_ [004A, 5004A and ImA VU
METER £4-13, [3p P. & P.
44in x 3iin METER. 30uA, | ppGewiSE METERS, 90mm x
SOuA or 10044, £4-78.P.&P. 1ep. [ 3o E T

MICROPHONES FOR
TAPE RECORDERS

DM228R 200 ohm with 3-5 & MULTI-
2-5mm Jack Plugs £1-30 METER
DM229R 50K wirh 3 5 & 2 5mm | ModelITI-2
Jack Plugs £1-60 20,000 ohm/
DMI8D 200 ohm with 5 & 3 pin | o1 £19. 5.
DIN plug £1-75

P.&P. 24p.

Postage on above microphones
Ip.

=3 CARDIOID
DYNAMIC
MICROPHONE

Model UD-130. Fre-
quency response 50—
15,000¢/s. Impedance
Dual 20K and 600 ohms,
£7-55. P. & P. 26p.

3WATT STEREO AMPLIFIER
t4wW PER CHANNEL
£4:30. P, & P. I3p.

Alt above prices include V.A.-T. LARGE S.A.E. for NEW LIST
Special prices for quantity quoted on request.

M. DZIUBAS
I58 Bradshawgate ° Bolton - Lancs. BL2 IBA

CMOS WITH DISCOUNTS!

Any mix; Discount 10% 25+, 25% 1004, 33%% 1000+

Quartz Crystals. 100kHz, 1MHz, 2-097152MHz, 3-2768MHz,
4-194304MHz, all same price £3-75. 32-768kHz, TO5 can
£4-50. 50Hz Timebase kit for clocks etc., £5:91. ‘DALO’
Pen 75p. Liquid crystal display 4 x 0-5” digits, 40 pin,
£13-95. Clock clip, 14v battery operated, to suit our L.C.D.
40 pin DIL, 14440 £11-58.

4000 020 | 4039  3-09 | 4081 024 | 14505 4-38 | 'E’ LED Displays
4001 0-20 {4040 1-19 | 4082 024 | 14506 0-57 | DL-704E 03" 7T0p
4002 0-20 | 4041  0-93 4085 0-80 | 14507 0-60 | DL-707E 0-3" 70p
4006 1-31 14042 0-9314086 080 [ 14508 308 | DL-728E 2 x 05"
4007 0-20 | 4043  1-12) 4089 174 | 14510 1-51 1-80
4008  1-07]4044 10414093 08914511 1-74| DL-T27E 2 x 0-5”
4009 0-60 4045 156 | 4094 2-08 | 14512 1-03 1-80
4010 060 | 4046  1-48 | 4095 1-16 | 14514 3-47 | DL-T50E 0-6” 1-50
4011 0-20 14047  1-01 | 4096 1-16 | 14515 3-47 | DL 747E0-6” 1-50
4012  ©0-20 14048  0-60 | 4097 4-13 | 14516 1-51

4013  9-60 { 4049 ©0-60 | 4098 1-22 | 14517 4-02 | Red Leds

4014  1-12 14050 ©0-60 | 4099 2-03 | 14518 1-39 . 5p
4015 1-;: 4051 :»g: 40101 ;-;:g :4519 3-51 o2 15p
4016  0-60 | 4052  1-04 | 40102 2 4520 1-39

4017 11214053 1-04 40103 2-16 [ 14521 277 | SieckShips |
4018 1-12 14054 1-20 | 40104 2-26 | 14522 215 | MK50283 5-50
4019 060 | 4055 1-46 | 40107 0-66 | 14526 2-1%

4020 1-24 14056 146 | 40108 6-18 | 14527 1-78 | Soldercon Pins
4021 1-12 | 4057 26-81 | 40109 221 | 14528 1-22 [ 100 60p
4022 1-07| 4059 6-20 | 40181 4-30 | 14529 1-72 | 1000 4-00
Agg:: o-§9’ :gg? 1523 4g:sz 1-73 | 14530 0-95 [ 2500 875
4 0 2560 { 40194 2:26 [ 14531 1-74

4025 020 | 4062 10-10 | 40257 2-26 | 14532 1-39 | PIL Sockets
4026 19214063 1-22 (4700 17514534 815 [gi4/i6pin  15p
4027 060 | 405 0-69 | 7083 425 | 14538 4-00

4028 1-00 | 4067 4-13 | 14160 1-18 | 14537 13-97 | Timerl/C

R b eI L R e
4 6014068 024 | 14162 1-18 | 14541 1-8

4031 2146 | 4070  0-85 | 14163 1-18 | 14543 1.82 | Push Swltches
4032 119]1407T1  0-24 [ 14174 1-08 | 14549 4-10 'YP P
4033  1-5514072  0-24| 14175 1-04 | 14552 10-50 | ©Op-Amps

4034  2:11(4073 0-24 {14194 1-17| 14553 4-88 | CA3130

4935  1-31 14075  0-24 | 14490 6-51 | 14554 1-67| (COS/MOS) 1-00
4036 308 (4076 1-71 | 14501 0-20 | 14555 1-01 | CA3140

4037  1-06 | 4077  0-85 | 14502 1-38 | 14556 1-01 | (BI/MOS)  98p
4038  1-20 1 4078 0-24 | 14503 0-75 | 14557 4-65 | 741 Minidip  25p
Tarms: C.W.0. Add VAT to ali prices at 8%. Post etc. U.K. 25p + 2p -
27p per ordor. All orders processed same day. Officlal Govt. 'Varsity,
Poly etc. orders (wrltten or telephoned) welcoma.

GREENBANK ELECTRONICS (Dept. W4P)

84 New Chester Road, Nev‘v Ferry, Wirral, Merseyside

L62 5AG Tel: 051-645 3391
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BOOKS for

Flectonics Enthusiosts

COMING SOON-—Radio,
TV & Audio Technical
Reference Book - S.W.
Amos. The complete
reference book compiled
by 31 experts in all
aspects of radio, TV &
audio.

Spring 77. 1,200 pages

COMING SOON-—Begin-
ner’s Guide to Radio—
8th Edition - Gordon.J.
King. Completely up-
dated and rewritten it
surveys the whole field
of radio.

Summer 77. 260 pages

SPECIAL SERIES FEATURE

c/Vlaster Books

Authoritative yet easily understood by those with no
technical knowledge whatsoever, the texts are supple-
mented by many highly informative illustrations. Each
book is written by an expert in his own special field.

MASTER ELECTRONICS IN MUSIC

T.D. Towers

Contents: Creating Musical Sounds by Electricity. Making
Musical Instruments Louder. Musical Special Effects by
Electronics. Electronic Keyboard Instruments. Electric
Guitars. Magnetic Tape Music. The Robot Drummer.
Music Synthesisers, Music by Computer. Index.

130 pages. £2.50

MASTER HI-FI INSTALLATION

Gordon J. King

Contents: How it Works, The Amplifier. Programme
Signal Sources. Importance of a Good F.M. Signal. The
Loudspeaker. Mono, Stereo & Quadrophonic Sound. Four-
channel Techniques, Room Effects. Best Use of Controls.
Terminology. Index.

150 pages. £2.50

® MASTER STEREO CASSETTE RECORDING
LR. Sinclair
Contents: Stereo Systems. Signal Sources. Controls and
Facilities. Making the Recording. Replaying and Monitor-
ing. Essential Maintenance., Aids to Better Recording.
Noise Reduction Systems. Cassette Recorder and Hi-Fi.
140 pages. £2.50

STANDARD WORKS

FOUNDATIONS OF WIRELESS AND ELECTRONICS
9th Edition. M.G. Scroggie. 552 pages. £3.75

RADIO VALVE AND SEMICONDUCTOR DATA
10th Edition. A.M. Ball. 240 pages. £2.00

#J9 (Newnes Technical Books

Borough Green, Sevenoaks, Kent TN15 8PH
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1
SMALL ADS  |FoisSrmoemse
OF CLASSIRED ADVERTISEMENTS
The prepaid rate for classified advertisementsis 17 1. Advertisements are accepted subject
pence per word (minimum 12 words), box number | St IR I L S
40p extra. Semi-display setting £14.00 per single | understanding that  the  Advertiser
column inch (2.5cm). All cheques, postal orders that the advertisement does not
etc., to be made payable to Practical Wireless and ;:“‘I:f"":";::"‘.‘:lf‘;,":h':",';:'t'l‘:,"“é‘:;." e
crossed “’Lloyds Bank Ltd”. Treasury notes should Advertising Practice.
always be sent registered post. Advertisements, | 2 The publishers reserve the right to
together with remittance, should be sent to the | o wt o any e, the
Classified Advertisement Manager, Practical Publishers shall not be liable for clerical
Wireless, Room 2337, IPC Magazines Limited, of printars’ esrors or their consequences.
King's Reach Tower, Stamford St, London,
SE19LS. (Telephone 01-261 5846).

RESISTORS: Type AEL II Carbon Film

5% E24 range (4E7 to 2M2—10M*).
Sold in units of 10. 1, W 7%), 1, W*8 p0WER upPLIEs
er 10. Min. order £2, Postag

e 15p

.

When replying to Classified Advertise-

ments please ensure:

(A) That you have clearly stated your
requirements.

(B) That you have enclosed the right
remittance. !

(C) That your name and address is written
in block capitals, and

(D) That your letter is correctly addressed
to the adverciser.

This will assist advertisers in processing

and despatching orders with the minimum

of delay. )

21, 9% VAT. SAE_for more details to The ideal experimenters’ power supply—
NOTICE TO READERS ﬁypgltid?ﬁisfélf)e fo&ﬁy)hle(l}gmgz super specification—smooth stable output
WE N ALSO 'SUPPLY TO THE variable from zero to maximum—fully

TRADE, COLLEGES and EXPORT.

300W TOUCH
SWITCH KITS

TSE’OOK Contains Triac, {C, Dlodes, Resistors,
P.C F late, etc. Repl Hlonal

.C.B. Fr c.

light switch with NO REWIRING, TOUCH one
insulated plate for ON, another for OFF. Complete
with instructions—ONLY £3-87.

ALSO TSA300K AUTOMATIC as above but
with only ONE TOUCHPLATE. TOUCH for ON
and 1ight stays on for a preset time. ideal for
stairs and hall. Compiete with instructions—
ONLY £3-67

protected against short circuits—& in-
corporating a fully variable current limit
control to protect your expensive IC's.
EXPERIMENT WITH CONFIDENCE
& get the very best from your projects.
Full circuit details 30p, SAE for specification.
BUILT & TESTED KIT

0—12V; 0—350mA £18.45 12v £12.99
0—20V; 0—IA £22.45 20V £16.99

Full after sales service. Inclusive prices.

MAGENTA ELECTRONICS LTD. PWA
61 Newton Leys, Burton on Trent, Staffs.
DEI5 ODW.

300W LIGHT DIMMER KIT repl lonal
Light Switch—£2-45.
R cmMOSs TRIACS 400V TOZ20) o™ o ] .
Receivers and Components Motorola | SASE 'SOLATED |Ciss 11pe Precision Polycarbonate Capacitors
4000 16p|s- N3055 38 Al tability —extremely Low Leakage
IAN HICKMAN MORSE TRANS- procui A i poda oo oV A T D RARGE
CEIVERS. Kit makes two semi-duplex 4007 16p| Dlac 20p| (put) 34p Value  Dimen- Price | Value(uF)£1% £2% £8%
transmitter/receivers (excluding 4011 16p| NESSS 8 pin DIL “" tN4004 6p (ul) sions (mm) each | 0-01-0-2 $1-288 25p 80p
batteries), grecision miniature keys, 2013 S1p| 76 8 oin DIL 245l ING14B 4D° onur 2F 107 e |05 4B TR B
20’ cable. (Can be extended any dis- prop p 2 R SIE. 3 127 sop|oe  Hae b oo
tance.) Full instructions, guaranteed. 4016 s1p| RESISTORS W 5% E12 220 02auF 33 16  86p|1s.F #2174 2118 €%
£1-95 plus 25p. P&P. UK Mail Order 4017 01p| 1M Mullard 1p® 0-25uF 33 16 2:2uF 8148 8138 76p
only, 205 London Rd., Waterlooville, aoat) s7p| LOR I Dia. 4000 to 1MO lght 033uF 93 16 o9y |33uF 240 4160 99p
Hants, 4040 48p| NEON wire-ended (e o4luF 33 10 AL10|47uF 383 4188 4183
4501 20p| Choke 1§ Amp 25 SuE o5 1o Sios |SPWF 348 1938 a47
4510 “5: Ferrite rod 13" x #” diameter 12p l~0u‘l" 50-8 19 81-87 | 106F 84-98 $3-38 4201
BRAND NEW COMPONENTS BY RETURN. 4516 138p. MINI MAINS TRANSFORMERS 1-5uF 508 256-4 864 | 15uF £7:14 24-70 4388
4566 1530, 1°°'"A1§'.%§¥v 1:;: 2:0uF 50-8 25-4 81-95 | 22uF 20-66 2644 8390

Electrolytic capacitors 18V, 25V, 50V.—0-47,1-0,
2-2, 4-7 & 10mfd.—Sp. 22, 47—!‘9. (50V—-6r).
100—7p (50V—8p) 220—8p. (50V—10p) 470—11p.
(50v—18p) 1000/16V—15p, 1000/25V—18p. 1000/
50V—22p.
Subminiature bead tantalum electrolytics—
-1, 0-22, 0-47, 1-0, 2-2 ISV, 4-7/28V—11p.
10/25V—13p. 22/16V, 47/6V, & 100/3V—15p.
Mullard miniature ceramic E12 series 2% 63V.
10pf. to 47pf—3p. 56pf. to 330pf.—4p.
Vertical mounting ceramic plate 50V.
E1g series 22pf-1000pf. E6 serles 1500pf-47000pt.
—2p.
Polystyrene E12 series 63V horizontal mount-
ing. 10pf to 1000pf—3p 1200pf. to 10000pf.—4p
polyester 250V vertical mounting ES
[ .0-01to 0-1—4p. 0-15,0-22—5p. 0-33, 0-47—
$p. 0-68—11p. 1-0—13p. 1-5—26p. 2-2—22p.
Mylar (Polyester) Film 100V verticai mounting.
0:001, 0-002, 0-005—3p. 0-01, 0-02—4p. 0-04, 0-05
—4ip.
Miniature resistors Highstab EI2 series 5.
Carbon Film 0-33W 1Q to 10MQD. (10% over
1M0)—1p. Metal Flim 0-125W, 0-25W & 0-5W
10n to 2M20.—1ip. Metal Film 1W.270 to
10MQ .—2p ea.
1N4148—3p. 1N4002—5p, 1N4006—Tp. 1N4007—8p.
BC107/3/9, BC147/8/9, Bﬁ157/8/9& BF194 & 197—9p.
Fuses 20mm, glass. 1}” glass & 1” ceramic. 2ip.
COA.% 10p. (Free over £4:00) Prices Inclusive of

THE C. R. SUPPLY CO.,
127, Chesterfield Rd., Sheffield $8.

COMMUNICATIONS RECEIVER
modules, Small superhet circuit boards
requiring only controls and tuned
circuits. 9 volt. Mosfet mixer, IC IF,
BFO, PROD. Det. Excellent AM/CW/
SSB results reported by delighted
users. SAE details. PR Golledge Elec-
tronics, Millend, Stonehouse, Glos.
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ADD 8% VAT (*12{%) PLUS 25p P&P. Mall
Order Only to:—

T.K. ELECTRONICS
108 Studley Grange Road, London, W7 2LX

SOWTER TYPE 3678
MULTITAP MICROPHONE TRANSFORMER
Primary windings for 600 ohm. 200 ohm and 60
ohm with Secondary loadings from 2K ohmto 10 K
ohm Fr T plus/mi $dB 20 Hz
1025 KHz. C ined in well finished M. | box,
33mm diameter by 22mm high, with colour coded
end leads, low distortion. Dellvery (small quanti-
ties) EX STOCK, HIGHLY COMPETITIVE PRICE
FULL DETAILS ON REQUEST.

E.A. SOWTERLTD., Dedham Place, Ipswich,
IP4 1JP. Telephone 0473 52784

CARBON FILM RESISTORS. 0-33W
59, Hi-stability E12 series 4-7Q0-1M. Any
selection 0-9p each, 0-8p 100+, 0-75p
1,000+. Inclusive prices, P&P 1531.

C. N. Stevenson (PW), 304 Avery H
Road, London SE29 2JN.

AMPLIFIERS, NEW, Boxed, Guaranteed,
working 1 watt audio.

AMPLIFIER PANELS with 2 speed motor con-
troller incorporated uses IC Type LM38ON and
runs from 9 volt P/Supply. Only £1-00 each inc,
VAT/P & P etc. Drawlings + IC Data add extra
60p to order from:—

INDUSTRIAL RF SERVICES, 51 Deptford
Broadway, London SES 4PH. Phone €92-4284.

TANTALUM BEAD CAPACITORS—Value avallable:

01, 0-22, 0-33, 0-47, 0-68, 1-0, 2:2, 33, 47, 6:8uF at

16V/26V or 35V; 10-0uF at 16V/20V or 26V; 22-0uF at

8V/10V or 16V; 33-00uF at 6V or 10V; 47-0uF at 3V or

6V; 100-0uF at SV. All at 12p® each, 10 tor $1-10°, 50

far 45°, 100 for £9°.

TRANSISTORS & LC.’s

BO107/8/9 9p | *BC212/212L 1£p | 2N3065 50p
1. *BC218/213L 11p | OC44/45 20p

*BCl14 29
*BC147/8/9 10p | *BC214/214L 11p | OC71/2 20p
*BC153 16p | *BF194/6 18p | NES56 Timer 81p

*BC154/7/8/9 18p | BFY50/1/2 20p 741C 8 pin Dii 82
BC182/182L 1lp | AF178 40p | ZN414 118
*BC183/183L 11p | AF239 38p | BN76018ND
*BC184/184L 18p | 2N3702/4 1lp 21-50
POPULAR DIODES—1N914 Op, for 8 45p, 18 for 90p
IN918 8p. 8 for 45p, 14 for 90p: 1844 5p, 11 for 50p;
26 for #1-00, 1N4148 5p, 6 for 87p, 12 for 48p; 1N4001
Bip; 002 6p; 003 8{p; 004 7p; 005 7¢p; 006 8p; 007 8¢p
LOW PRICE ZENER DIODES—400mW, Tol. +8% at
S5mA. 8V; 8V3; 3V@; 4V7; 5V1; 6V6; 8V2; 8V8; 7V5;
8V2; 9V1; 10V; 11V; 12V; 18V; 18-6V; 16V, 18V; 18V;
20V; 22V; 24V; 27V; 80V ; 83V, All at 7p each, 5 for §3p,
10 for 85p, 50 for £3-18. BSPECIAL OFFER: 100 Zeners
may be mixed) for #8-00.
RESISTORS—High stability, low nolse carbon film 8%
W at 40°C, §W at 70°C. E12 series only—from 2-21 to
2-9M €. ALL at 1p® each, 8p* for 10 of any one value,
70p® for 100 of any one value. BPECIAL PACK; 10 of
each value 2-2 Q2 to 2-2M (2 (730 resistors) £5°.
SILICON PLASTIC RECTIFIERS—1-5 amp, wire-ended
DO27: 100 P.1.V, 7p (4 for 86p); 400 P.1.V. 8p (4 for 80p).
:w;’g‘ RECTIFIERS —2¢ amp: 200V 40p; 350V 46p;
0 D
SUBMINIATURE VERTICAL PRESETS—0'1W only:
All at Bp* each; 50; 100; 220; 470; 680 obm; 1k; 2k3;
4k7; 6k8; 10k; 15k; 22k; 47k; 100k; 320k; 680k; 1M;
aM5; 5M,
PLEABE ADD 20p POBT AND PACKING ON ALL
ORDERS. EXPORT—ADD COST OF BEA/AIRMAIL,
Add 8% VAT to all items except those marked with *
. which are 12§ %.

Bend B.A.E. for additional stock Lista,
Wholesale price lists avallable to bona fide companies,
MARCO TRADING (Dept. P4),

The 01d School, Edstaston, Wem, Shropshire.

Tel: Whixall 484/466 (BTD 004 878)

(Proprs. Minlcost Trading Ltd.)
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< VINTAGE RADIO

o® )’4

N 1920 to 1950 ¢

Recelvers, valves, components, service data,
historical h, books, 0 , repalrs
and restorations. A complete service for the
collector and enthusiast of vintage radlo.

$8.a.e. with enquirles and for monthly newsheet.
Full 1976 catalogue, S0p post pald.

TUDOR REES (Vintage Services), 84, Broad
Street, Staple Hill, Bristol, BS16 SNL. Tel.
Bristol 565472,

(

MAINS TRANSFORMERS: Primary-
240V AC. Secondary-12V at 7Am; Rl,
Price: £3:00, Carriage £1-50. IDE

FOR BATTERY CHARGER! NESS5
Timer IC’s, Price: 35p each, or £3-00
for 10. Post 30p. All prices are in-
clusive of VAT, J.K.M. Electronics,
Rear Coach House, 85 Ashley Road,
Montpelier, Bristol, BS6 SNR. Avon.

VALVES

Radio - T.V. - Industrial - Transmitting
We Dispatch Valves to all parts of the world
by return of post, Air or Sea mail, 2700
Types in stock, 1930 to 1976. Obsolete types
a speciality. List 20p. Quotation S.A.E.
Open to callers Monday to Saturday
9.30 to 5.00 closed Wednesday 1.00. We
wish to purchase all types of new and
boxed Valves.

COX RADIO (SUSSEX) LTD.
Dept. P.W. The Parade, East Wittering,
Sussex PO20 8BN West Wittering
2023 (STD Code 024366)

DIODES IN9I4E 2p ea. £1-30/100, 210/
1,000 5% Zeners 2:7-36V 5p ea. 24/
BOOV 1 amp Low VF 5p ea. £4/100 20p

& p. ale Electronics, ‘Nanock’
Dalton Dumfrieshire,

For Sale

NEW ISSUES OF “PRACTICAL WIRE-
LESS” available from April 1974 up
to date. Cover price plus 17p postage
per copy—Bell's Television Services,
190 Kings Road, Harrogate, N. York-
shire. Tel: (0423) 55885.

ASCOT Cassette with all transistors,
£30. All i.c’s for Video Writer, £30.
Heathkit 1B-102 Prescaler, £30. SAE.
J. Berden, 57 Hilton Road, Gurnard,
Codes, 1.O.W.

WANTED, Volumes P.W, 68/69/70, will
pay £2-00 Volume plus postage. Write:
Kemas 58 Stratford Terrace, Leeds
LS11 6JE

Aerials

G2DYM SWL AERIALS

All aerials custom built by G20YM, Ex-
B.B.C. Transmitter and Aerial Engineer.
CONSULT US for DESIGN & ADVISORY
SERVICE, send large S.A.E., 3, 6} stamps.
We will quote you for Custom building
aerials to your individual requirements,
and space available.

LAMBDA ANTENNA STUD FARM

WHITEBALL, WELLINGTON, SOMERSET

Ladders

LADDERS. Varnished. 20ft 9in extd.
£25-33. Carr, £1:90, Leaflet, Also alloy
ext, up to 621;ft. The Ladder Centre
(WLS) Halesfield (1) Telford, Salop.
Tel: 586644. Callers welcome,
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Service Sheets

A e N L E S L
SERVICE SHEETS — COLOUR TV SERVICE MANUALS

Service Sheets 'or Mono TV, Radios, Rocord Plnyon and Tnpo Recorders 75p.

B.R.C.

Let ut quoto you. Ploau send a St

ease send’ targe St

Ws can supply mnnual- for most makes of Colour Television Reclevers by return of post.

PYE ECKO PHILIPS ITT/XB SONY
FERGUSON H.M.V. MARCONI AND MANY MORE

.C, HITACHI BAIRD ULTRA INVICTA

repalr

for a prompt repl
M. Court. S.A.E. for detalls. v

V. by
G T. TECHNICAL INFORMATION SERVICE

10 DRYDEN CHAMBERS, 119 OXFORD ST., LONDON WIR 1PA
MAIL ORDER ONLY

BELL’S TELEVISION SERVICES For
Service Sheets on Radio, TV, etc., 75p
plus S.A.E. Colour TV Service Manuals
on request. S.AE, with enquiries to
B.T.S., 190 Kings Road Harrogate,
Yorkshire. Tel: (0423) 55885.

LARGE SUPPLIER
OF
SERVICE SHEETS

(T.V., RADIO, TAPE RECORDERS,
RECORD PLAYERS, TRANSISTORS,
STEREOGRAMS, RADIOGRAMS,

CAR RADIOS, TUNER SHEETS)
ALL AT 75p EACH (Except colour) & CAR RADIOS
Please state if cncullt '"':'ldﬂ if Service Sheet not
n stock.

‘* PLEASE ENCLOSE LARGE S.A.E

WITH ALL ENQUIRIES & ORDERS "'

Otherwise cannot be attended to

(Uncrossed P.O.s pleass, originat
returned if service sheets not avallable.)

PLEASE NOTE
We operate a “*by return of post'’ ssrvice. Any
clalms for non-dellvery should be made within
7-days of posting your order.

= e oo
Books and Publications

Servicing Transistor Radio Recaivers
The Cachode Ray Oscilloscope and 1ts Uses -
13t & 2nd Books of Transis Equev & Substitutes (Set] .
Radio Recever Constr'n using ICs & Tranwistors . . .
Radio Antenna H'book for Long Dist Receptn
79 Electronic Novelty Circuits , .

Audio Enthusiasts Handbook .
The Complete Car Rad:o Manual .
Solid State Pawer Supply Handbook
ICt & Transistor Gadgets Consteuction Handbook
Integrated Circuits Equiv & Substitutes Handbook .
Manual of Electroni Circusts lor the Home .
Eloctronic Gadgets & Games . . . . . L ... ... ...
PRICES INCL. P&P. SEND S.A4.E. FOR FULL UIST NOTE NEW ADDRESS

A EMILCHESTER COMAT, MICKHAN B, BECHENTHAM LENT BRS 20w

START YOUR OWN BUSINESS
REWINDING ELECTRIC MOTORS

This unique Instruction manual shows step by
step how to rewind motors, working part or full
time, without previous experience. Everything
you need to know easily explalned, including
where to obtain materlals, how to get ail the work
you need, etc. A goldmine of information and
knowledge.

Only £3-99 plus 26p P&P,

Magnum Publications Dept PWS5

C. CARANNA
71 BEAUFORT PARK
LONDON, N.W.11 6BX
Wae have the largest supplies of Service
Shaets (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
Large Stocks of Colour Manuals
NO OVERSEAS MAIL PLEASE

SERVICE SHEETS, radio, TV etc.
10,000 models. Catalogue 24p, plus SAE
with orders, enquiries. e ray,

Brook Street, Preston PRI THP

Br y Trading Estate, Brinksway,

Stockport SK3 0BZ.

o Distel tod
Electrical

STYLI, CARTRIDGES & AUDIO LEADS
etc. For the best at keenest prices send
S.A.E. for free illustrated list to:
Felstead Electronics (PW), Longley
%ane Gatley, Cheadle, Cheshire. SK8

Educational
GO TO SEA as a Radio Officer. Write:
Principal, Nautical College, Broadwater

Fleetwood FY78JZ

SERVICE SHEETS, Radio, TV, etc,
SOX and s.a.e, Catalogue 20p and s.a.e.
HAMILTON RADIO, 47 Bohemia Road,
St. Leonards, Sussex,

Wanted

WANTED—NEW VALVES, TRAN-
SISTORS. TOP PRICES, popular types.
Kensington Supplies (C), 367 Kensing-
ton Street, Bradford 8, Yorkshire.

BACK ISSUES OF: Everyday Elec-
tronics, Practical Electronics, Practical
Wireless, Electronics Today Inter-
national and Short Wave Magazine
from 1970 onwards. Michael Hayes, 37

. College Park, Corbally, Limerick, Ire-

land.

Situations Vacant

TELERADIO have vacancy for tech-
nician capable of building and test-
ing electronic prototypes such as in-
struments and amplifiers. Write for
appointment to 325 Fore Street,
Edmonton, London N9.

TELEVISION
TRAINING

12 MONTHS' full-time course
in Radio & TV for beginners.
(GCE—or equivalent—in Maths.
and English).

26 WEEKS' full-time course in
Mono & Colour TV. (Basic
electronics knowledge essential).
13 WEEKS' full-time course in
Colour TV. (Mono TV knowledge
essential).

These courses incorporate a

high percentage of practical
training.

Next session starts on April 18th.
Prospectus from : London
Electronics College, Depart-

ment B4, 20 Penywern Road,
L_;mdon SW5 9SU. Tel. 01-373
8721.
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Miscellaneous

MAGNETIC MICROPHONE SPEAKERS

4T Inserts, Ideal for all sound speaking and
listening applications.

Very rugged—d.c. resistance 20 ohms.

Size: 1}” dla. }” deep.

4pea. +10p P &P,

6 for £2-20 4 20p P & P.

12 for £4-50 P & P free,

S.A.E. for list of many other items.

Trade enquirles welcome.

8.8. Supplies, 141 Shaimsford Street,
Nr. CANTERBURY, Kent CT4 7QZ.

LOW COST — HIGH EFFICIENGY
AUDIO osciiivron £22

-

RANGE: |0Hz to 100kHz. OUTPUT: IV,
sine/sq. DISTORTION: less than 0-02%. 9V
battery. Also available in Kit form at £17.
Add 8% VAT.P. & P. and ins. 75p.

Leaflet available, also F.M. Signal Generator,
Millivoltmeter, freq. meter, THD analyser,
P.S. Units. S.A.E. please for literature.

TELERADIO ELECTRONICS
325 Fore Street, London, N9 OPE
Tel. 01-807 3719

GORSE’S
MAIN STOCKISTS FOR

GRUNDIG
Satellll 2100, 21 Wave Band Radio, TK547 and
TK747 Stereo Tape Recorders, Radlos, Radlo/
Cassette Recorders, Cassette Recorders, Mlcro-
phones, etc., etc.
Please write (send S.A.E.), phone or call for full
detalls and prices.

42.44 CHURCH ST, T7 THE MALL
BLACKBURN BURNLEY
Tel: 51682 Tel: 35229

SUPERB INSTRUMENTS
cases they require

low 82p. Examples:

Jiterature

ciated). Bazelli,

caster LA2 6LT.

CASES by
Bazelli, manufactured from heavy duty
PVC faced steel. Hundreds of people
and industrial users are choosing the
from our vast
range, competitive prices start at a
width, depth,
height, 8in x 5in x 3in, £1-70. 10in x
6in x 3in £2-42. i0in x 8in x 3in £3-02.
12in x 10in x 3in £3-96. 8in x 4in x 4in
£1-98. 10in x 6in x 4in £2-97. 12in x
8in x 4in £3-96. 7in x 7in x 5in £2-91.
8in x 10in x 6in £3-96. 12in x 8in x 7in
£4-40. 12in x 12in x 7in £4-84. Plus 85p
carriage and 8% VAT. Over 400 models
to choose from. Prompt despatch. Free
(stamp would be appre-
ited Dept No. 25, St
Wilfrid's, Foundry Lane, Halton, Lan-

Musical
Miracles!

by Dewtron ©

Bulld your own synthesiser or musical effecte
using some of the huge range of DEWTRON
modules. Or tuild fuzz or waa-waa at hudget
prices uning special kits.

8end 25p for Catalogue from—
D.E.W. Lid., 254 Ringwood Rosd, Ferndown,

Dorset BH22 9AR.

NOW YOU GCAN DIG

out the DX from under a strong whistle or CW
Interference, FAST, with a TUNABLE AUDIO
NOTCH FILTER between your recelver and
speaker. All parts, case, ete, instructions, money
back assurance, SEND £5-30 NOW.

CAMBRIDGE'KITS
45 (PR) O1d School Lane, Milton, Cambridge.

PRINTED CIRGUITS
and HARDWARE

ARMATURE & COIL WINDING
ENAMELLED COPPER WIRE
Only top quality materials supplied.

All orders dispatched within 24 hrs.

S.W.G. 1 Ib reel { Ib reel
10 to |9 £2.95 £1.60
20 to 29 £3-15 £1.80
30 to 34 £3-45 £1-90
35 to 40 £3-65 £.10

Al prices are inclusive of P. & P. in U.K.

COPPER SUPPLIES
102 Parrswood Road, Withington,
Manchester 20  Tel: 061-445 8753

Readily avallable supplies of Con-
structors' hardware, Aluminium sheet
and sections. Printed circult boards,
top quallty for Individual designs.
Prompt service. Send 15p for catalogue.

Ramar Constructor Services,
Masons Road, Stratford on Avon,
Warwicks. Tel. 4879

ELECTRONIC BROKERS LTD
49/53 Pancras Road
LondonNW12QB

Computer parts forhobby,
experimental,educationat
and professional use.

FRESH STOCKS OF THE POPULAR
2. CLARE-PENDAR ASC11 KEYBOARD

TYPE

KB6 NOW TO HAND

ASCIlI-Coded TTL-compatible 4-_l‘nnk alphanumeric reed-switch keyboards
4 trob 1

key rollover and debounce.

with ROM

chip, output,
Standard 7-pit ASCIl code (no parity). Supplied complete with clreuit dia-

grams and code chart.
SPECIFICATIONS Power Supply: + 5YDC 5% 150mA; —12VDC +10% 10mA
Output Logic Levels: Data Bits 1 through 7-0v ''0" 45V; 2-6v ' 5-25V Fan Out: One
standard TTL load. Strobe;2-6v **1"" 5:25V; Ov *'0" 46V. Fan Out. 10 standard TTL loads.
Strobe signal delay 10 milliseconds nominal to atiow date to stablilse.

KB8: 56-station standard Telethe layout, AS RECOMMENDED FOR PRACTICAL

WIRELESS VIDEO-WRITER
£43-74)

PROJECT. Price £39:50 plus £1 P&4P + 8% VAT (send

ALSb AVAILABLE SPECIAL LOW COST KEYBOARDS
KBS : 3-bank alphanumeric Baudot-coded 38-station keyboard. TTL compatlible, strobed
output. Price £20-00 plus £1 P&P + 8% VAT (send £22-68).

NEW ARRIVALS

FABULOUS NEW 96-STATION CRT DISPLAY KEYBOARDS 8-bit ASCII code, upper

and lower case output PLUS

separate numerle pad, TTL loglc. Delayed strobe signat

and two-key roliover feature. Mounted in attractive box, overall dimensions 203 x 7} x
34", Price £65-00 + £3 carriage + 8% VAT (Send £73-44).

BCD-coded keyboard, upper and lower case

" 5 Indicat

puts, 54 PLU
lamps and on/oft switch. Set in attractive mounting punel.]dlmenllonu 18 x 5 x 24",
Price £38:50 + £2 P&P + 8% VAT (send £44-82).
Also avallable a few only of above modei WITHOUT ENCODING, Price £25-00+£1-50
P&P + 8% VAT (Send £28-62).
FOR THE EXPERIMENTER

Single plane core memory

3 b
B

Tel:01-837 7781

tdeal for experimental and instructional applications.

42 x 52 cores storage capaclty with 230 DA10 diode-loaded bufter.
£2:00 plus 40p P&P + 8% VAT (Send £2-59).

Fetrite core memory plane mounted on plastic frame
5 x 8" consisting of matrix 40 x 52 x 4 cores, divided
Into four individually addressable planes with separate
sense and Inhibit wires per plane glving 1000 blts capa-
city, comprising of a grid of wires bassing through
ferrite cores at a 90 angle. £2'50 plus 40p + 8% VAT
{Send £3-13).
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AERIJAL WIRE. High quality p.v.c.
ENAM1El:LED BCOPPEI: me2 covered multi-strand copper. 50ft, 85p H. M. ELECTRON]CS
Wl 240 13 Y T (15p); 75ft, £1-28 (17p); 100ft, £1-67 215a FULWOOD ROAD, BROOMMHILL,
20-29 2-45 1-80 .82 .59 (23p); 150ft, £2:51 (34p), 200ft, £3-36 :
260 170 8 o4 (33p)} 250ft, £4-19 (46p): 300ft, £4-97 R
3540 285 190 104 75 (48p); P&P in brackets. A.l Radio BEC CABINETS (lllus’d)
incluslve of p&p and VAT. Components, 19 The Borough Canter-
SAE brings Catalogue of copper and resistance bury, Kent C'I’l 2DR METAL CASES
wires In all coverings. DRY TRANSFER LETTERING
THE SCIENTIFIC WIRE COMPANY Send 15p for leaflets (Refundable) f
Rea. OMce: 22 Conimgaby Gardens, Trade enuirles invited

TELEPHONE
sl | PICK-UP LEADS Please

@ Varicap tuning
@ Britain's best selling matal Phone sucker in either 3 DIN Jack,
locator kit; 4,000 sold 3+5 Jack Phono or Philips EL3581/3582/84

*
® Weighs only 2202, Fitted with or other Philips models. Please state which mentlon
Faraday shleld. one.
@ Speaker and earphone operation

@ Knocks down to only 17in,
@ Prebullt search coli uusmpln | | | 4
@ Thoroughiy professional finis | | e — —

*
# As seen on BBC1 and BBC2 TV _—
|| $armme Practical
i < Sl Sl ONLY £1'99 /s .
_.envelope ﬂ)r feaflet POST FREE ere ess

Camplete £44.T5 vt tested £19-75
Hit
Peoil E1- 80 -E1- 10 VAT  Poul £1- 00 €158 VAT 200

M S h
L ¥ _
LOHDON, AN PR e SR Dept. P.W., I115, Finchley Road, w en
Temple Fortune, London N.W.I1, . 0
RECHARGEABLE NICAD BATTERIES Tel: 01-458 4755 re I In
‘AA’ (HP7), £1-26; ‘Sub C’, £1-29; ‘C
(HPll) £2-38; ‘D" (HP2), £2-92. PP3,

£4-98, Matchmg chargers, respectlvely.
£4-48, £4-48, £5-24, £5-24, £3-98. LOW-COST I.C. MOUNTING for any to
prices include VAT, Add 10% post and size DIL package. 100 Soldercon

packa SAE for full list, plus, if sockets 65p. 7 and 8 hole plastic

e.
wante%l 50p for ‘Nickel Cadmium’ supports 5p/pair. Quantity rates. SAE °
Power’ booklet, Sandwell Plant Ltd., details and sample. Trial pack 65p. vertls ments
1 Denholm Road, Sutton Coldfield, (P& P 10p/order) P.K.G. Electronics,
V_\{g:t Midlands B73 6PP. Tel: 021-354 gak Lodge, Tansley, Derbyshire DE4
i . 1

J. BIRKETT LOW, LOW
Radio Compoqent Suppliers PRICES ON
SIUD ST ey LB BRANDED
DRkt Soeo cnveracs e 255 ke n. | | COMIPONENTS.

2-5 GHz hNPN TRA{NS;STOR PAIR in 8 LEAD TOS5 CAN Un-
tested with data at 4 for § ‘bi 3 i

BD1674 AMP PLASTIC NPN TRANSISTORS 40p each. 4 for £1. @ Al 'big name’ manufacturers @ Same day service @ Money back guarantee
TEXAS PNP R.F. TRANSISTORS 2G106 ac 20 for $7p.

5 V':IATT TO39 DARLINGTON NPN TRANSISTORS @ 20p
eac

1000uf 35v.w. ELECTROLYTICS WIRE ENDED at 4 for 50p.

30 ASSORTED 10XAj§ CRYSTALS From 5100 To 7900 KHz at
£1:10.

DISC CERAMICS -|[uf 30vw, 05uf 30v.w., -02uf 50vw. <Oluf
30v.w,, 1000pf 100v.w. All at 20p

MULLhARD NUT FIXING |1pf TUBULAR TRIMMERS at
15p eac

DUAL GATE MOS FET’s like 40673 at 33p, 4 for £1 10.

EMI, HUGHES or TRANSISTRON GOLD BONDED DIODES
at 50 for 40p.

-0005uf 75 K v.w. VISCONEL CAPACITORS at 50p each.

FT 243 CRYSTALS 8040, 8100 KHz @ 75p ea. 7620, 7720, 7966-7,
8166-7, 8233-3, 8300, 83667, 8484 -3, 8650, 87I6-7 KHz. Al at 40
TEXAS 800 VOLT 2 Amp PLASTIC TO3 NPN TRANSISTOR
R 2600A 50p ea. 3 for £1-10.
TV 2 AMP WIRE ENDED R.F. CHOKES at 6 for 50p.
20 VHF TUNING VARACTOR DIODES Untested for 45p,

Rg -
az 8828

R2WAN-PER

—ommON-pRPO e N o OB

CRYSTALS | OX 5 MHz @ 50p, 10XA) 600 KHz @ 50p, 7 MHz @ g | i
60p, 8 MHz @ 60p it ol
52Yx94lwme ENDED SILICON DIODES (000 PIV | Amp @ § RN
12 for £ ° 'y |
LIMITING I.LF. AMPLIFIER F.M. DETECTOR LIKE TBAI20S 5 g ssg;g~
Untested with data at 6 for 60p. o 1
EHT SILICON RECTIFIERS TVII-2KN ay 40p each. N %
DUBILIER ELECTROLYTICS 50uf 450v.w. size 3” x 1” @ 7 for o 4
57p.
20 BRANDED ASSORTED 250mW ZENERS for 60p. Terms ~ cwo, add 8% VT on Cos/Mos and 12% % VAT on Transstors, Diades etc. plus 15p postage and packing.
100 MULLARD C280 CAPACITORS Assorted @ 57p.
200 CARBON FILM RESISTORS ¢ and § Watt Odd Values @ 75p. - Rosebank Parade, Plough Road, Yateley, Camberley, Surrey Tel: 0252 871388.
WIRE ENDED 90 VOLT NEONS at 8 for 57p.
50 ASSORTED TRANSISTOR ELECTROLYTICS @ 57p. EM I-'I' D
Please add 20p for post and packing on orders under £2, (Y
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TRANSISTORS

P P
p p | BFI79° 33 | MPSUO5 48 | TIS43 & 2N3011* pso
. 1 : AC117 35 | BC154 20 | BF180% 33 | MPSUO6 52 | TIS44 27 | 2N3053° 1§
s AC125* 22 | BC157 10 | BF181* 33 | MPSU52 60 | TIS46 40 [ 2N3054° 49
AC126° 18 | BC158 12 | BF182% 33 § MPSU55 52 | TIS50 47 | 2N3055° 49
i . RAd AC127* 18 | BC159 13 | BF183* 33 | MPSU56 74 | TIS74 47 | 2N3525¢ 76

AC128° 18 | BC160® 32 | BFt84® 28 | MPU131* 39 | TIS91 24 | 2N3614° 189
Ci41* 22 | BC167 12 | BF185® g° oczs* 59 | ZTX107 12 | 2N3615* 135
32

33/35, CARDIFF ROAED, WATFORD HERTS, ENGLAND
MAIL ORDER, CALLERS WELCOME, Tek-Watford 37774

ALL DEVICES BRAND NEW, FULL SPEC. AND FULLY GUARANTEED. ACG178¢ 18 | BC171 11 | BF197 15 | 0Case 54 | ZTX301 14 | N304 11
ALt RS GESPATCHED BY RETURN OF POST. TERMS OF BUSINESS: | ACiare 18 | BCI72 11 | BF1S8 15 } OCe» 58 | ZTX302 19 | 2Na70s 12
CABH/CHEQUE/P.O.s OR BANKERS DRAFT WITH ORDER. GOVERNMENT | ACi8s* 19 | BC177* 18 | BF200 37 | OCat* 18 | ZTX303 22 | 2N3®06 19
AND EDUCATIONAL INSTITUTIONS OFFICiAL ORDERS ACCEPTED. ACY17 35 | BC178* 16 | BF224A 15 | oCq2¢ 18 | ZTX304 24 | 2N3707 11
TRADE AND EXPORT INQUIRY WELCOME. P & P ADD zsr_‘ TO ALL ACY18 28 | BC179® 18 BF244 34 | OC44* 25 | ZTX31t 15 | 2N3708 @
ORDERS UNDER £10-20. OVERSEAS ORDERS POSTAGE AT COST, ACY19 25

AIR/SURFACE. SEND SAE FOR OUR FREE LIST. ACY20 24 gg182L 12 BF257° 34 | oc4s* 35 | ZTX341 20 | 2N37i0 12

12
Export orders no VAT. Applicable to U.K. Customers only. Unless ACY22 16 | BC183L 11 | BF259* 48 | OC7i* 23 | ZTX501 15 | 2N3771° 164
VAT :ta%ed :th:r’wlu. all prices are exclusive of VAT. Please add 8% | ACY28 21 | BCia4 11 BF594 30 | OC72® 27 | ZTX502 19 | 2N3772® 175

to devices marked *. To the rest add 12{% ACY39 78 | BCisd4L 12 | BF595 28 | OC77¢ 36 | ZTX503 19 ] 2N3773° 21;

v to visit us. We are sltuated behind Wattford | ACY40 24 | BC188 22 BFR39 25 | 0C7o* %8 | ZTX504 47 } 2N38190
e e oarost I“ v ‘v’;r. Rall Station: Wattord High Street. | ACY44 3g | BCl87® 28 BFR40 25 | OCs8t® 24 | ZTX831 28 | 2N3820 42

B oray t6 Saturday. Ample Free Car Parking space avallable AD149® 48 | BC212 12 | BFRTS 25 | oCgipe 28 | ZTX350 18 | 2N3szst 49
. ¢ Free Car Pal . =
sl Rl E o Sl 4 AD161° 38 ggg}ﬂ :g g:;fg, ﬁ oca2* 25 grds%g: 40 | 2N3824¢ g9
POLYESTER CAPACITORS: Axlal lead type. (Values are In uf). AD162° 38 3 0C820°* 35 6! 15 | 2N3ses® 99
400V : o%cn. 0-0015, 0-0022, 0-0033 7p; 0-0047, 0-0068, 0-01, 0-015, 0-018 8p; 0-022, | AFii4s 20 BaiL }3 g:ﬁg: §= ocs3t 28 gum: 21 | 2N3903 15
0-033, 9p; 0-047, 0-068, 01, 41p; 0:15 022, 18p; 0-33, 0-47 28p; 068 38p. AF1152 20 gczuL e | BFxsa® a0 88%:»{_ ‘4: ZNggg' ﬁ g”gggg ‘;
160V : 0-038, 015, 0-22 Hp; 0-33, 0-47 19p; 0-68, 1:022p; 1:5 20p; 2-2 32p; 4-7 36p AF1tes 20 [ BC2M4L 16 | BEXZS, 0 | QCBN® 44 | INioe- 15 | onaces 17

S BILIER: 1000V - 0-01 . 6:015 16p; 0-022 18p; 0-047 16p; 0-129p; 0:4743pi 10, 88p. | AFIITD 23 | g™ qg | BFX84: 38 | 0Ci30e 140 | 2NT0SA® 18 | 2Ne037¢ 39

X D BC44t® 30 | BFX81® 141 1 5C140v 125 | 2N707° 50 | 2N4058 15
POLYESTER RADIAL LEAD (Values In uf). 253V : FEED THROUGH | AF121% 33 | gcies 4o | BFX84* 24 | OC141® 157 | 2N708° 15 | 2N4os1 13

o0 0013 Sp: 0022, 0-027 6p; 0-033, 0-047, 0-058, 0-1 7p; 0-15 | CAPACITORS | AF124* 30 | p<ier. 39 | BFX8S* 28 | O 5
" b "o o 140 2ip; 1.5 24p; 2- C170* 30 | 2N914® 18 | oNa2go 24
S o o 2 -47 14p; 068 100; 1-0 2ip; 1-5 24p; 22285, | 1000pF/350V  Wp | AFt2s= 30 | BRLEP" 3% | Bexass 28 | Ociis 32 | 2Notee 27 | anasse 35

h BFXB7® 13 : 5
ELECTROLYTIC CAPACITORS: Axlal lead type (Values are in uF). AEI 278 B 13 | BExesr 28 | SS20%e {2 INoTeL M ohemt 34
250V : 100uF, 40p; 100V : 20, 6p; 63V:0:47,1:0,1-5,2:2,2'5 7.1:’,8 Z";(')Bit}g' AFt7es 7o | BCSS7 28 | BFY50* 17 | G203 150 | 2N9e30® 18 | 2Ns138 12

] ,2-2,25,3:3, 4
, 22, ; 47, 32, 50, 10p; 63, 100, 12 ; 50V : 10, 6p; 50, 100, 10p; 220, » . 47 =
15,28, 800 41, 32, 50, 100 63, 100, 120 OO op: 5300, S3p: 38V.: 33, Tpi3 30, 470, 270; | AEITeT 10 | BEVERL 3 BEvees 17 | OC204° 130 | BUSVie 0 | SNsizo sa
T, A, O AL car 50, 100, 100, Bp. 220, 250, 13p: 470, 640, 25p; 1000, 27p; | AF1807 70 | BEVSds go | BEYes® 25 | Tibaos 43 | 2N1132s 23 | oNsiao 60
1500,30p;2000,Slp:3300,399;4700.479;‘6V::)0,‘4°0.4zb§g.25;100,125,79;470,129; AF1812 48 | gy3ge gap BSY26° IP29A 45
1000, 1500, 18p; 2200, 25p; 10V : 4, 100, 6p; 540, 10p: , 14p. . p BCY40* 90 | BSY29* 385 2N1303° 21 | 2N5305 49
A : £ ; A : - . 4ov: | AF186* 48 TIP30 52
Fhocchy WinE 0V e el 8 S, S S e v | A 8|S0V A | 2R 5 TDe M | mes e B

8

SY9SA 36
POTENTIOMETERS (AB or EGEN) | ASY28* 40 .

TA?.lTALUM BEAP CAPACITORS Barbon. Track. 0-25W Low & 05w | BC107® 9 ggv;;: :g E;J&';ﬁ 1:: TIP3t s2 gmg&z: ﬂ 2N5485 42
38V 0-14F, 0-22, 0-33, 0-47, 0-68, 1.0, | Sarnon frac B e o | BCYR2: esser . TIP31A® 54 X aNec2r 38
2-24F, 3°3, 4-7, 8°8. 25V1 15, 10. 20¥: | [ Q42K (I(LIN. ONLY) Single gang 24p | BC108* 9 HATE £ 15g || TIP3182 sy f ZN1ST 130 BA0STCT Fed
1-5. 16V : 10uF, 22, 47, 10V 7, 15, 25, 5K0-2MQ single gang 24p | BCto8B® 12 28}21. :g MJdo® 90 TIP31C* 68 gm:ag‘lzg 40313. 114
338V 474F, 633V 1004F. 12p esch. | si{ oMo single gana D/P switch 48p | BCtosc* 12 [ BDI%A 85 | Mueste 1e0 | TIE3%.. 63 | 2nateos a0 il
MYLAR FILM CAPACITGRS SK1 2Ma _dual gang atefeo P | B ee (3 | BO131: 38 | Mizessed28 | 1pyop. go | 2N2217- 40 | 40azsr 42
100V 1 50010002 0.005, 0-01uF  Sp | BLIDER POTENTIOMETERS 31098° 12 | gDigoe 38 | MJE3® 45 | Tip35ce g3 | 2N2218A2S | 40327 48
0 015, 0-02 0-04, 0-05, O+ 0S6LF b | 0:25W Iog and linear values 60mm BC10sCe 12 | BDige 80 | MJESIO: 68 | ripgas gy | 2NZ20A24 | 403i7e 68
0-1uF, 0-16,0-2 7p. 50¥:0-a74F _ 10p | 3KO-5W0KO single gana FHA ISR R T MiEszoe a8 | TI33Ar 98 N oy | osed 4%
CERAMIC CAPACITORS 50V. 50KQ Lin 150mm WS 180 £3-80 | BC11E 13180131 42 msg'g;. 14 | Tipsscetzo | 2Ng22zy 21 | 40381% 36
Range: 0-8pF to 10,000pF 3p | PRESET POTENTIOMETERS BeHT 20 |B0138 AT 1 MoELRSLar | TIPa® 110 | e ‘14 | sosite 2%
0-018ut, 0-020ud, 0-033ud, 0-047uf _4p | O-1W 500-2-2M Minl, Vert. & Horlz. Tp } BC11s 18 | potad 87 | MPFI0Z 38 TiPseo1i | znzesas 30 | coatze 42
TETFER Trimmer (Jackson) 10pF, 38p. & 0-25W 2000-4-TMQ Horl- 1 terger §P | BCt19 25 | BD14z 83 | MPFIOS 38 | ripase p1p | 2N2desc 30 | 40478 170

BC135 13 | BD14s® 85 | MPFio4 36 P 2N2614 84 | 40404 89
BC1% 15 | BOViye 198 | mprios 38 | TIE33A228 | onoasse 41 | aosos o8

JACKSONS VARIABLE CAPS. RESISTORS-Erle make 5% carbon 8C137 18 | BDY80* 95 | MPFi08 80 - 2N2904 A°24 | 40694
Dleloctrlc Dial Drize 4103 Minlature High Stabllity, Low Nolse BC140° 34 | BDY61® 118 | MPF107 80 H:ifﬁ}:: 2N2906° 18 4(0)603‘ :;
100/300pF 103p | 6:1/36:1 488p RANGE  Val. 1-99 100+ BC142¢ 24 | BF118* 22 | MPSAOS 24 [ T\pgiBe 73 | 2N2007° 20 | 40636° 119
B5COpF 125p | 0-1-388pF 268p | 0-25W 2:20-4-TME24' 1-8p 1p BC143* 24 | BFis4* 22 | MPSAO0S 24 | ripsoas 73 | 2N2007A°22 | 40673* 58
DILEMIN 00 2 365pF 275p | €:5W 2:20-4-TME12 2p 1:5p BCI47 7 | BFi56* 20 | MPSASS 24 | Lo o0 o | 2N2026G 10

300pF/50GpF  188p |00 208/176 285p | W :20-10M Etz Sp  dp BC148 7 | BF{73* 25 | MPSASB8 24 . 2N20260 8 | Matched
gnlzmb R 2 lplee'd o’ dv;llh %%w 2% Metal Flim 10{-1MQ 8p ag}n 8 | BF177* z: m;gﬁgﬁ: ;:';ig::.;: gngma 8 | Palr

rlve Unlt complete | motlon drive I3 BC153 99 | BF178° 2! L N2926Y 8 ¢ 10p axtra
aith knobs ‘and . | CBo4SeF; 10: 15; 20; | HEAT DENCO COILS £
coupling 350p* 25; 50pF 135p*% | SINKS Ru°15uBmY°;'W 't TTL 74% 74155 76 4019AE 43 | LINEARIC'S MC1310P  18Sp
Drum S4mm 30p° 100, 150pF 195p°* | TO92 8p “0‘6-7 8 Y R 709 74166 80 | 4020AE 105 { 702 78p | MC1312PQ 173p
6:4 Ball Drive 'L 310pF  392p | 705 o] STEYR Hp fee 14 T4 S TUET B3| oyaE 105 | 199 14pin 2Tp | MC14SBPS
4511/DAF 107p* | 00-3x25pF 348p 1 -5 Green P | 701 1a| 7478 38| 74180 228 THo* 1p | MC1498 *p

TO18 8p | 'T' Type (Tr. tuning) 7402 15| 7476 38| 74160 118 | 4022AE 95| 741C 8 pIn 22
33";‘_’7!':,':"1%“1(29‘1)5 CRYSTALS TO88  22p |Rng. 1B, Y. R W | 7003 16 | 7480 30174181 18 | 4023AE 18| 7a7C g ;z: ?2?:‘;31356 Z;:
2,3, €7, 50, 68, 15, 82, o0KHE e ;g:s g: BIA ValveBase 23p | ik 2 i o s 3 :gg;:g ;l; usc Mo Misne, g
85, 100, 120, 150, 200, 1. RDT2 35p 3 P
250, 300, 330, 360, as0, | § SMHz 3959 | ingulation KIt| REC 5 chokes  84p I o3[ 4184 12| wopear 175 |8038CCH  asp | NESSO - 1K0p
600 & 820pF ~ 9p each. | 32765 | | 3808 | Mica pius REG 709mH)  80p | J4oa 33| 7485 128 | 4168 181 [ 4027AE 69 | AY-1-0212 700 NESiBA  210p
1000, 2200pF 12p each. | Holder HCBU 18p | 5 Bushes for | IFT 13/14/15/18/1779p | 7400 22| 7488 36 | 74167 382 ! 4028AE 85 AY-1-5051 125p NE“:DB, 419
FOCTIMETERS: | TOU/TO or | 1FT o ordss 35b | 1405 43 | 7400 390 | 7172 590 | soz0aE 100 | AYJA22H; $a%p | NESSODET TP

CERAMIC TRIMMER | | T151 pocket size PlasticTrnsSp | TOC1 30p 2411 28 | 7490 43| 74173 175 | & AY-1-87216 195p | NE560* 325p
CAPACITORS et 3¢ | stiicon MW 5FR 80 | ya12 28| 7401 s | 74174 173 403025 ‘51 AY-5-3500° $10p | NE581®  395p
§1735’,fé 4-t5pF; 6—25?:"; C7081GN 50K OPY | Grease _i20p ! MW/LW SFR__ 98p | 7413 40 | 7492 53| 74175 80 S o7 cAnits” a2p ”Egggi‘ e
A y 75 | EARPHONES |DIL Terminals® | 7414 7417483 40 (74178 120 | 50 g9 SAa” 3Pl NEsece  170p

TNTATURE TvPE. | U313 20k OBV | Flagnetic . |Sockets® 1gordll 0 | 7418 3517404 983 T41TT 1181 o000 a5 | CA3020  148p | NESSTV®  182p
2 S SaE R O0Ed 43 flespf2zamm  tpilow Req. Blaer, | 2407 397468 T3 THD0 008 | s0asa 97| Cadozs | 14sp | RAMZI02:2 390p
3-30pF; 10-40pF _ 22p | U4324 £14:50 | 3.5mm  18p|profile g | 7420 18| 7400 ez | 74181 239 CaI23As 9en | ROM2513* T50p
S2SOF i G0oF [B6pF_ 0 | oo | Crystal _ssp|(Texam) | [Yollow 1P 1 1355 3¢ 74k, 138 786 188 | I4eAE 140 | CAsoss  1asp | 3ATHO 20
COMPRESSION | T.noC* o0 | FUSEST  lidoin tzplmATTERv | 723 30 |7étos an |78 18| dousar 127 | SAI m: A4

i m 16pin * 5

340pF; g-80pF  22p| U-DeC A" £4:25%1 125 aolbenin Yooloaionisea | 7428 36| 7aso7 33 [ 74190 184 | 4UTAE 88| Cazoas sop | Shinea, 2%
20-140pF ; 50-200pF 31p ~— {17 Malns SPlogpin  48p|PP3 7427 36 | 74109 64 | 74191 165 32| Cad0as 2150 | SN76003 2400

00-500pF 1250pF  38p | FIGARO Gas & Anti Surge TPlagpin  80plPPY 12: 7428 40 | 74110 84 | 74192 120 | 4040AE

= Smoke Detector | Holders e e | 7430 74193 120 ! 4

AUDIBLE Warning 18201813 2500% | Open 8p|SOLDERCON PINS* | 7432 1y [ s | T4is4 120 SHAE 120 e 1 30p | SN1e028 1390
evices 12V 135p* | Socket 20p* | Enclosed 20p10050p; — 1000400p | 7433 48 | 74118 115 | 74195 95 | 4055AE 134 | Ca30sE oee gN;g“)f5 zgzp
7437 30| 74120 198 | 74108 118 | 40S6AE 134 | SISEO0R O S0P | Sserr  A7sp

TELEVISION GAMES PW PROJECTS T3 33 (74121 34174197 118 | S060AE 112 | Gazione 180p | TAAG2IA 238p
Now avallable, Kitto bulld this sophisti- | Easlbulld Organ, General Coverage | 7441 74 | 74izs 73 | 14198 248 | 408TAE 330 ] CAsa0 || TAAGSTA 133D
cated project employing the very latest Receiver, Muslc Box, Transistor Tester, | 7442 74 | 74125 9 4068A CA3140 95p ;:Amo 2:39
IC's and features, available nowhere Chromachase, Stereo Touch Tuner. | 7443 130 | 74126 5 | CMOS % | 4089BE 251 | M300H  170p TAS?&Q ‘2529
else (to our knowledge). Send SAE for Tug-O-War, Smoke Sensor Alarm, | 7444 122 74128 81 | (RCA) 4070BE 80 | LM301A 35p TADI10 1.9
g h Dual Regulated Power Supply. 7445 94 | 74132 75 | 400CAE 15 | 40T1AE 20 LM308 120p p
escriptive leaflet. Send SAE plus 5p per list. 7448 116 | 70001 72 | 4O01AE 15 | 4o7onE 20 [ LM3T2 35p | TBA{20S  90p
—— [ | | A BRAE | Ty rensen e

PW RHYTHM GENERATOR 7448 80 | 74143 314 | 4007AE 17 | SOTIAE 80§ \yinay 1.,,: TBAS50Q 355p

TBAS4IB 228p
We are the sole suppliers of the compiete Kit includin TBAGSt 160

y > 0 the Case, | 7451 1713445 90 | 4010AE 58 LM3s00 §2p P
predrilled printed front Panel and the three REDESIGNED Fibre- | 7433 17] 74147 275 | 4011AE 18 49T2AE 140 | LMasoon s TBAS  [$9%

. . . 2

plass Boards. Prices including VAT. Complete Kit £42-95 (p. & ;’::3 :; 74148 160 18}§ﬁ§ ;: 4511AE 185 33?31“ 750p ],':ﬁg;gs ':::

p. and insur. £1:00). Ready Built £52-95 + £1:00. Set of three | 7470 32 | 14130 128 | 40iSAE 99 | 4516AE 140 | MCT24Z 179 | 159200 350

boards £6-50. M252A A £6:99 (incl. VAT). T op| 748t T8 {01l S5 | SBAE T | NEMGL  Tean | TDA2020 0p
. A 017 5

Send SAE for complete list. (Demonstration on at our shop). 7473 32| 74154 150 | 4018AE 92 ! 4528AE 140 |\ MC1304P uo: ZN414 115p
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ALUM, BOXES VEROCASE | KNOBS* fit {” shatt with gruh screws,
with lid* os—zszo.la o= except K2 (push fit) & K8 (for silders). JACK. PLUGS SOCKETS
2x5ix14” M, K1 Black or White pointer type L] Sc ed Pl
3‘5’3 ¥ 55 | Vero-stand- |1G Sifmiiered aiumintum - 11y chvome | body’| mate | i "
y ] A 54, ack serrated. Metat top w 2'5mm 104
(Continued from opposite side) } aop | 19mm__ 3| ™" iine indicator 33mm diam. 2o | 55mm 4o w | o] Loresks
4xz x2”  Bdp SPEAKERS | K¢A As above but 25mm dlam. MWp| MONO 19p 15p 13p
DIODES *BRIDGE SCR's* Sx4x2” Bip 8G 0-3W K5 Black fluted metal top and skirt STEREO 2%p 198p 15p - 24p
RECTIFIERS | Thyrist x4x2" Mp | 2*i24”  esp calibrated 0-10. 37mm diam. o | AN Plucs
AA118  15p R yristors TX5x24” Bhp | 25;3% Sgp | K6 PK2 as KS, pointer on skirt 1 | 5’0 Loud " Plugs Sockets
AAZ15  15p | (plastic case) [1A50V  38p |8x6x3* 126p | 640 2-5v @8 | K7 Black, knurled, tapered. Metal H "‘"5 2&.‘:" er p
an e |iARe, BB IiAmy LT e el e, B | et
p p P | 10x4§x3” 147, 7" % 4”7 190 ack or silvered for slider po I z -
BAI02  10p | 1A200v  28p [ 1A400V 52 | 12x563” 127n | 1602 5w ° | K9 Solld Aluminlum, Amplifier Knob, :"“A‘T‘" 2p. 14p
0 P | 1A400V  29¢ [ 1AB00V  Tdp | 12:8x3” 205 | 7x4”  205p Professional type, with etch line | PHONO Plastic 9p |1, 2, 3, bway
BY126  12p | 1A600V  34p | 3AS0V  Hp 16:5 x 12mm dlam.  26p | Metal screen 12p Sp 8p 10p 20p
BY127  12p [ 2A50V  35p | 3AI0V 43 | COPPER CLAD BOARDS* | K10 As above but tapered 18-5 x 17mm T
SAl R |2A1®y  4dp [IAOV e | Fipre  single dble/ am WANDER 12 2p
n P B —_
QA Wn|aakov o fsAmov wn | gt ¢ ! SR ol A, rop a0 ioured| sanana o e |
0 P g 1 12
AT 30 [4amov mn |vaseov 1zmp | 7O 1se g 'dop Attractive i tnes | i1 itp
G
g:g 15: 8A100v  73p | C108D i‘é‘; ;E'mlc c’:}o'}.maﬁ' 1lb bag l;&"‘gl; glsfn‘fni:;s';gl:' cAlS LAMP HOLDERS AND LAMPS*®
& | 6A400V  85p | TiC44  25p | Anhydrous 65p b p. & p. q ole
OA®l  6p|BYie4 56p | TICS  4fp 0-50uA  0-100mA s0us-0-s0us | LES HOLDER Dome shaped, Red,
0Ass 1o 2Ni44  1#in [ DALO ETCH RESIST ks SmA I0uASA0uA | LES'BULBS by and 12v k3
oA =: znﬁuig_nﬁ_aav — PEN* + spare tip 15p | 35004 stavinc il ek -00u xig H?LDE“RE'Chrome cover, Red or_
iNstd ap | GO SVSST | TRIACS VEROBOARD® Pitch OSmA  0J0VAC  EpGEWISE mbsruicaweliecton "
iN918 Ep | 40%9mW %0 | sAd00v 113m oqr o5 |o-10mA S 801 32x 0mm | LES OR MES Batten Holders 0p
Iaget/z® 3w 2| sadoy tams (copper clad)  (piaimy | O-SOmA VU 0-1mA, 0-500uA | MES BULBS 3-5V 6V 12V o
IN4DO3* 3A‘°°Vv :“ﬂ a1 ;r E 29p 19p [ Price £3-55 each. Price £4-95 NEONS Mains, Sealed with Resistor.
jnama/s. 80 | varicaps }gﬁ%v 23"- o K an 3 24p | 108 x 825 x 38mm req, 60mm panel hole Sq. Top, Red or Grn. Round Top Red 24p
|H:ﬁ'é" 2| MvAM2 1350 | 13A%00v 235 e i"" He u-p — | 0-50uA; 0-1004A; 0-500uA £5.30 Neon wiih lsads, 95V AC (No reaistor) $p
IS44 2p ag}ga 4p | 0a400v 388 | E877 a%ap ,.-,u g;g DUAL VU METERS (130uA approx) £3-25 | gwiTCHES® SLIDE 250V :
BAMO0OV tBp | pogas®  isp | 4040 %m L 1730 143 8 TOGOLE: 24, 250V | 1A 13
g:;&%' 20y 40669 B ;} .'1; lzzzp —"  143p | TRANSFORMERS® (Mains Prim. 220-240V) | SP. §s' *A DP ?I? n ];,,
kt of 36 pins 25 | g0 DPDT min
3AI1000V'30;.| Noise Diode | DIAC* Spat face cutter n: 9-o-n¥ !,gomAA :g" 15-0-45V 1A ;‘.’:""' 4 polechanasoverslg 4 pole/2 way B#
#A/600V 505 | Z5J 105p | ST2 25p | Pin insertion tool 8in | 10000y Tooma  sab ZO18V 1A 2Tpt | gB.MIN TOGGLE | PUSH BUTTO
L ioisy Jooma 1:; 30-0-30V 1A 295p+ | SP changeover Sop Spvlno loaded
OPTO ELECTRONICS® VOLTAGE REGULATORS* 0-12 012V 150mA 140: 6-0-6V 1-5A 345p+ | SPST on/oft SPST on/oft S:D
LEDS + Ciip 7Segment Displays  |723DIL  43p Plastic Case 0-80-6Y 280mA 15ep 9-0-0V 2A 270p+ | DEDT G tag ﬁ;!. gl;g]l'_ PR
TiL208 Red 13p TIL312 -z* . An ~155p(723 TO5 53p MC7805 135p (12 012V 0-5A 2404  30- 25- 20-0-20- DPDT Centroo P 3 Tag  8%p
TIL2A1 Grn Z8pTIL3H3 37 C.Cth  155p| TBAG25B 85p MC78121A 128 135p | 15.0-15V 0-5A mp+ 2530 2A  497p+ | SWITCHES®* PUSH BUTTON;
TIL220 Red  20p TIL321 -5” C An  165p| T03 Can Type MC7815 1A 15v 135p | 20-0-20V 6VA LT44 54p | Minlature Non Locking
2" Red 17p TIL322 -5 C.Cth 185p|1A 5V  170p FTEN241A 24V 140p | 24-0-24V 0-5A mm. P | Push to Make 15p Push to Break 25p
Yellow, Green, DL747 -68” An 130p(1A 12V 180p TDA1412 } 12V 135p | g-0-9vV 1A 245534 LT700 Min, O/P Pri. ROCKER (white): 10A 250V
mber 2ipMAN3610 C. An  256p|1A 15V  190p Variable Typo 0-120-12V 1A 24504 1.2K, Sec. 3-20254p | SP changeover centre off 8/
OCP70 40p MAN3640 C. Cath 260p{1A 18V  210p LM325N +15V  240p | 30-24-20-15-12-0 1 A - E X f10A 260V 23
ORP12 68p MINITRON 3015F 240p| LM309K 150p LM326N +£12V _ 240p | Muiti tappings 360p+ MOT Min. OJP Pri. | ROCKER: (black) on/o »
AL S pp| IMIZIK 8250 LMSETN, 45 —12 30-24-20-15-12-0 12K, Sec. 8Q 4zp | ROCKER: uminated (white) s2p
TIL11/2  105p DRIVERS MVRIZ 1000 i oV s stV " asep |22 multitap  445p+ ROTARY : (ADJUSTABLE STOPM pole/
TIL114 110p 75491 Hip(1A -5V 220p LM317H 5W 1-5A (Please add 48p p&p charge to ali prices | 2-12 way, 2p/2-8W, 3p/2-4 4P/z-aw 3n
TiL117 164p 75492 sip|1A 12V Mp +1-2Vto 37V 320p | marked +, above our normal postal chargs.) | ROTARY: Mains vV AC, Ampy

o«

lNDEx To ADVERT'SERS G2DYM Aerials & P"°Iet:t 1059 Radio Book Services . 1059
g°l‘5e5b$ i(nEI :gg;) Radio ComponenudSpecialisu 991
. . reenban ectrom&‘.s Radio Exchange Ltd. . cover ii
Alb
Alc:: IEn’;t:-’:fnT:::ntgs Ig; g'“"‘w‘lydEé‘l’“m""s ::; Ramar Construction Services ... 1060
A " reenwe lectronics . | Rownsgem 1061
Ambit Internat.lonal 99 G.T. Technical Inlormatnon Serwce 1059 R.S.C. (Hi-Fi 987
Astro Electronics 1056 S.C.( )
R.S.T. Valve Mail Order e 999
Bamber B. .. 1056 H.A.C. Short-Wave Supplles 1054 Radio & T.V. Components Ltd. cover iii
Barclay Electronics 1043, 1061 : M. ileclt-r:mcs 1061
Barrie Electronics .. 998 H::\: I,Rtadito ! :% Saxon Entertainments ... 1019
B. B. Supplies 1060 Scientific Wire Co., The 1061
Bentley Acoustic Corp 1048 Selray Book Co. : 1052
B. H. Component Factors 1044 L.L.P. Electronics Ltd. 989 Sinclair Products 1015
Bib Hifi (Multicore) ... 988 Intertexe |.C.S. 988 Sintel 1048
8i-Pak Ltd. 1000, 1001 Industrial R.F. Services ... 1058 Sonic Hi Fi 1016
Bi-Pre-Pak Led. (Stlrhng Sound) 1051 Southern Valve Co. 1054
Birkett J. . 1061 tondon Electronic College 1059 Sowter E. A. Ltd. 1058
British Mational Radlo & Electronics inear Products ... - 1047 El i 1054
School ... o 1020, 1037 | Lectropaks . 997 | Swantey Electronics
Brewster S. & R . 9% Lynx Electronics... tle
J. Bull (Electrical) Led. 1053 Tamba Electronics 992
Manor Supplies ... 1064 Technomatic Ltd. 1044
Cambridge Kits ... 1060 Magnum Publications 1059 Teleradio Electronics 1060
Caranna C, 1059 Magenta Electronics Ltd. {058 T.K. Electronics ... 1058
Components Centre, The 995 Maplin Electronic Supplies cover iv Trampus Electronics ... 1040
Copper Supplies 1060 Marco Trading 1058 Tudor Tees (Vintage Services) 1059
Cox Radio (Sussex) Led. ... 1059 Marshall, A. & Sons 1052
C. R. Supply Co. A ... 1058 Minikits Electronics 1061 Vero Electronics. .. 986
Crescent Radio Ltd. 996
Crofton Electronics 994 Newmart Electronics 998 g |
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Electronic Mail Order Ltd. 998 Precision Pettite.. 1054
Electrovalue Ltd. 1064 Pulse Electronics 996 Z. & |. Aero Services 1064
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Head Office and Warehouse Retail Shop
w2 & | AERO SERVIGES LTD, v it

a LONDON W
LONDON W2 5SF Tel: 580 8403
Tel: 727 5641/2/3 Please send all correspondence and Mail-Orders to Head Office Open all day Saturday

AC/DC TAUT SUSPENSION MULTIMETERS (Made in USSR}

TYPE U431z U4313 U4315 TYPE U4341

Sensitivity D.C. 667 o.p.v. 50,000 0.p.v. 20,000 o.p.v. Sensitivity:

Sensitivity A.C. 667 0.p.v. 2,000 0.p.v. 2,000 0.p.v. ;gg“’)"/‘\’/x %C*-

D.C. Current 300 uA-BA 60uA-1-5A 50uA-2-5A Ranges:

A.C, Current 1-5mA-6A 0-6mA-1-5A 0-5mA-2-5A D.C. current: 0-06-

D.C. Volts 75mV-900V 75mV-600V 75mV-1000V AOéM*Hf"g}A s

A.C.Volts  300mV-900V  15V-600V 1V-1000V Sooma o 0%

Resistance 0-02-3kQ2 1K-1M 3002-500k2 D.C. Voitage: 0-3-1-8

Capacity _— 0'5uF 0-5uF 7’8-3/0—60—1 50-300-

Accuracy 1%D.C., 1-5%D.C,  2:5%DC, e ey

\ 1:5% A.C. 2-5% A.C. 4% A.C. 30-150-300~ 750V

Price complete with pressed PR (=

Translstor collector
cut-off current BO0uA
Transistor D.C. cur-
rent gain In two
ranges 10-350
Accuracy: 2:5% D.C.
4ﬂ-o%é.c.

§% D.C.
current gain

steel carrying case and test
leads. £14-50 £17:50 £14-95

TYPES U4313 AND U4313 ARE PROVIDED WITH ANTI-PARALLAX MIRROR
SCALES

TYPE U4324 Po':l:'v supplies: 45V
ar

D.C. Current:  0-06-0-6-60-600mA-3A (Everoady 1269)
A.C. Current 0-3-3-30-300mA-3A Complete with stee! carrying case, test
D.C. Voltage: 0°6-1:2-3-12-30-60-120-600-1200V lead, battery and instruction manual £14-50
A.C. Voltage: 3-6-15-60-150-300-600-900V
Resistance: 50002-5-50-500k2

i .50/ o NO OVERLOAD PROTECTION IS
Accuracy: D.C. 2:5%: A.C. 4% (of F.S.D.) INCORPORATED IN THESE INSTRU-

MENTS

PRICE complete with test leads and fibreboard storage case £14-50

THE ABOVE PRICES ARE EXCLUSIVE OF VAT (at present 8%) HANDLING AND POSTAGE CHARGES £1-25 PER INSTRUMENT

OUR NEW 1976/1977 CATALOGUE IS NOW READY AND WILL BE SENT ON RECEIPT OF REMITTANCE FOR £0-30

PRACTICAL WIRELESS T.V. SOUND TUNER

(Nov. 75 article by A, C. Ainslie)

IF Sub-Assembly (G8) £6-80. P & P 75p.

Mullard ELC1043 Varicap UHF Tuner £4-00. P & P 30p.

conventional cone speaker 3-way Station Contro! Unit £1 -zso. P&P 25p.)

Super-thin construction 6-way Station Control Unit (Special Offer £1-00.
H f A A Resistors, Caps, Semiconds etc. £5-22. P & P 55p.

permits new installation ideas. Printed Circuit Board £1-00. P & P 30p.

Power capability: 40 watts peak. Frequency range: 40 Hz-20 KHz . .
8Sthultlvl : 85 SBIMJN 1 waltt electrical Inputalnnut:ﬂg::ago: Mains Transformer £2-50. P & P 30p.
ohms. Operating temperature range: — to . Size . .
(WxDxL): 1-7/16” x 11-3/4” x 14-11/16”. Welght: 19 ounces. Add 123% VAT to price of goods. P & P all items 75p.
Copy of original article supplied on request

£9-50 each Stereo pair £18'50 Callers welcome at shop premises.

INCLUSIVE OF VAT AND POSTAGE MANOR SUPPLIES
web europa 172 WEST END LANE, LONDON NW6

P.0O. Box 9, Ruthin Clwyd (Near W. Hampstead Tube Stn.) Tel. 01-794 8751

THE OPEN DOOR TO QUALITY

Latest revised issue (4th Edition, Cat. 8). Includes new ranges of 144 pages
meters and switches as well as price-adjustments together with
items from advanced opto-electronic components to humble 40p

poly-planar
20-Watt Full Range Speaker
Completely replaces the

(but essential) washers. Many things listed are very difficult
to obtain elsewhere. The Company’s own computer expedites
delivery and maintains customer satisfaction. Attractive

discounts are allowed on many purchases. ACCESS AND . POST PAID
BARCLAYCARD ORDERS ACCEPTED. S oener

on all C.W.0. mail orders in U.K. over
£2-00 list value (excluding V.A.T.) If under,

£LECTROVALUE HERES FOSTASE & it mn it

All communications to Dept. PW/47
28 S§T. JODES ROAD, EXGLEFIELD GREEN, EGHAM, SURREY
TW20 OHB, Tel Egham 3803, Telex 264475 8hop 9-5.30, 8-1 pm Bats-

o B R .
] NORTHERN BRANCH: 680 Burnage Lane, Burnage, Manchester
M19 1NA. Tel: (081) 432 4945. 8hop 9-5.30pni, 1 pm Bats.

Published on roximaiels ihe ch month by 1PC Magazines Limiited, Fleetway House, Farringdon Street, london EC4A 4AD. Printed ln Engjand by Index Printers.
Dunstable, Be. Sole Agents for Australia and New Zealand—Gordon and Gotch (Asia) Lid.; Bouth Africa—Centrai News Ageocy Lid, PracTICAL WinsLESS is eold subject
to the following conditjons, namely that it shall not, without the written consent of the Publishers first having been given, be lent, resold, hired out or othLerwise dlsposed of by way of Trade at
more thn“t:he r‘ecomﬁae’uded selling price shown ou the cover, excluding Eire where the selling price is subject to V.A.T., and that 1t shall not be lent, resoid, hired out or otherwise disposed
ofina or in any horised cover by way of Trade or affixed to or as part of any publication or advertising, literary or plctorial matter whatsoever
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30x30 WATT AMPLIFIER KIT

Specially designed by RT-VC for the experienced constructor, this kit
comes complete in every detail. Same facilities as Viscount IV amplifier.
Chassis is ready punched; drilled and formed Cabinet is finished in teak
veneer. Black fascia and easy-to-handle aluminium knobs. ¢ 00
Output 30+ 30 watts rms, 60+60 peak. 29

+p&pE210 35-WATT DISGO AMP
FANTASTIC SAVING. m 'sGit\?:sTg ng guon(itdysoollji(;1 ggdwt:nzt?rgso%
H . . U .
STEREUCASSETTE DECK KIT ) E :IE"_ watts peak output. Big features include two
N} _ Again, this kit is specially designed for the experienced 1.C 20, 20 WATTS  discinputs, both for ceramic cartridges, tape
e por:sguctolr-fqamwntl%g'&n&%g%%gmbina.Features STERED AM'PUFlEH KIT input and microphone input. Level mixing
b include solenoid-assist , controls fitted with integral push-pull switches.
: 3-digitcounter, recordreplay PCboard, 3220 WITH PZ 20 POWER UNIT O
&

» mains transformer and input and p
output controls. ACBIAS AND ERASE. 150

~ DELUXEACCESSORYKIT  cmgs
Comprises of a matched pair of dynamic mics. 3

and two replacement slider level controls. P&P - p&p
This item post free when purchased together with Cassette Deck Kit &1 00

Sy

Cornplete with

EASY-TO-BUILD
WITH ENCLOSURE [,
Specially designed by ;

DIY SPEAKERKITS  20x 20 WATT STEREO AMPLIFIER

RT-VC for cost-conscious ['% - i Al U LY o v

hi-fi enthusiasts, these % =%l €1 o _*_J'_O e 'aA\!

kits incorporate two teak- ’.“ e e _ )

simulate enclosures, iy Superb Viscount ¥ unitin teak-finished cabinet. Silver fascia with aluminum
twoEMI13"x8" rotary controls and pushbuttons, red mains indicator and stereo jack

A build- it-yourself stereo power
amplifier with latest integrated
circuitry. 10W RMS per channel
output, full short-circuit and
overheat protection. ¢

PZ20 Power Supply

Independent bass and treble gz 750

controls and master volume. ETRE!

oUR
95 price
“phpat

LIST £14-50

PORTABLE DISCO CONSOLE
with built-in pre-amplifiers

Here's the big-value portable disco console
from RT-VC! It features a pair of BSR MP 60
type auto-return, single-play professional
series record decks. Plus all the controls and
features you need to give fabulous disco
performances. Simply {6 400
connects into your existing

slave or externat amplifier. +p&pk650

22990

papi2i0

g e

(approx.) woofers, two

tweeters and a pair of matching cross-
overs. Easily constructed, using afew basic
tools. Supplied complete with an easy-to-
follow circurt diagram, and crossover
components. Input 15 watts

rms. 30 watts peak, each un'n.£2550
Cabinet size 20" x11"x9%"  PER PAIR
(approx). < p&pL550

15-WATT KITIN£{ 7.00 EF
€0
CHASSISFORM 3 40p 5 p PAR
When you are tooking for a good
speaker, why not build your own from
this kit. It's the unit which we supply
with the above enclosures. Size 13" x 8"
{approx.)woofer {EMI) *weeter,
and matching crossover. Power
handiing capacity 15 watts rms.
30 watts peak.

‘COMPACT FOR TOP VALUE

How about this for incredible bookshelf
value from RT-VC! A pair of high efficiency
units for only £7.50 - just what you need
for low-power amplifiers. These infinite
baffle enclosures come to you read{
mitred and professionallg gnished ach
cabinet measures 12 x 9" x5” (approx )
deep, and is inwood simulate
Complete with two 8" [ 7 50
(approx.) speakers for max. per par
power handling of 7 watts. - p8pc170
A

or!

BSR

TURNTABLES
BSR MP60 TYPE
Single play record player

(Chassis form) less cartridge £15.95

Cartridges to suit above P &P €200
ACOS MAGNETIC sTeren . . £4.95
CERAMIC STeReo . . .. ... £1.95

BSR automatic record player deck

(Chassis form) with cueing device

and stereo ceramic head  £4.95
P &P£200

socket. Function switch for mic, magnetic and crystal pick-ups, tape, tuner,
and auxiliary Rear panel features two mains outlets, DIN speaker and input
sockets, plus fuse. 20 + 20 watts rms, 40 + 40 watts peak.

HO

SYSTEM 1B For only £80. you get
the 20+20 watt Viscount IV amplifier,
a pair of our12-watt-rms Duo Type
lib matched speakers, a BSR MP 60
type deck complete with magnetic
cartidge. de luxe plinth 28000
and cover. P D 800

OU CAN SAVE

SYSTEM 2 Comprising our 20+ 20
watt Viscount |V ampilifier: a pair of
our large Duo Type 1| matching
speakers which handle 20watts rms
each,and a BSR MP 60 type deck
with magnetic cartridge, £Qp00

de luxe plinth and cover. . ;X7 000

Carrrage surcharge to Scotiand System 1812 50 System 2 15 00

70 &100 WATT DISCO AMPS

Brilliantly styled for easy disco performance!
Sloping fascia, so that you can use the
controls without fuss or bother. Brushed
aluminium fascia and rotary controls. Five

smooth-acting vertically mounted siide controis

— master volume, tape level, mic level, deck

SPEAKERS Two models- Duo I1b, | TURNTABLE Popular BSR
MP 60 type, complete with magnetic
cartridge, diamond stylus, and

teak veneer, 12 watts rms, 24 watts
peak, 18'%" x 13%" > 7'" approx.

234 F_’T:ﬁ‘ﬁb & de luxe plinth =
Duo Hi, 20 watts and cover.

rms, 40 watts peak, E2 00

27X 13 x 11 £J o

252%&;?’5’:}? Eap
Sl i 4x4 STEREQ AMP
- 2w KIT £14.50 rer 200

- [ “h For the experienced constructor
who wants to design his own stereo. kit includes all
necessary components including constructors manual
Plus Pair of easy to build 4 watt speakers in kit form,
with teak simulate finish cabimets 127 x9” x 5" approx

CAR RADIO KIT

by 3 f“;i MOTOR
- . o § TOP10
'% “3 7 AWARD

Complete with speaker, baffle and fixing strip.The
Tourist IV for the expenenced constructor only.

The Tourist IV has five push buttons, four medium band
and one for long wave band. The tuning scale 1s
illuminated and attractive small aluminium control knobs
are used for manual tuning and volume control.

The modern style fascia has been designed to blend with most car
interiors and the fiished radio will slot into a standard car radio

aperture Sizeapprox 7 - 2 - 4'° Power Supply I3 50
Nominal 12 voits positive or negative earth (altered I
nternally) Power Ouptut 4 watts into 4 onms S phpe150

level, PLUS INTER-DECK FADER for perfect

graduated change from record deck No. 1 to

No. 2, or vice versa. Pre-fade level control

(PFL) lets YOU hear next disc | 70 WATT

g before fading it in. VU meter 24900

monitors output level 70 watts

rms, 140 watts peak output. | - P&P£300

I00 WATT

Ag the big features as on the
70-watt disco amplifier, but 26500
+p&ptd

with a massive 100 watts rms,
200 watts peak output power.

&"Eﬂf.u

CARTRIDGE OFF, kR

PLAYER MECHANISM
Requires some atten- Qg
tion. Complete with built 6 2
in pre-amp, A.C. 240V + p&p£150

Minimum order on

ALLPRIGES ING.VAT. AT 12}/

GOODS NOT DESPATCHED OUTSIDE UK pccessland
Alf items subject lo availabilily. Price correct at Barclaycards £15
st Feb. and subject to change without notice D) NOT SEND CARD

We are unable to show all our products. so piease  Just wnte your order
Send stamped addressed envelope forour ~ gving your credi
fuily descnptve catalogue and any further information Card number

R|[THV|c|

21c HIGH STREET,ACTON,LONDON W3 6NG
323 EDGWARE ROAD, LONDON W2
Personal Shoppers EDGWARE ROAD 9am - 530p m  Half day Thurs

ACTON: Mail Order only No callers

«



The new Maplin Catlogue
is no

— — C—

SEND THIS coU‘joAN

| catAooS P
MONEY NOW-

T 2% < o
ve d S-De 1
) 3 an
f oo make your owh peb s 2 12008 o
e rint
etching syS S s prnted
?!:::;\{r;-':-‘boavg‘h;‘ proiessmna\ fi
i
e
=
: —
COP
r :

4 new 1977178 ut?‘?gfol:z
i that 1€ 18
& snls{::dreceip(. 1 1am
i

(4
Please rush me2

ost. On
re(uf; :enpn‘/ will 1 send 509 W
ever 0

n t
\ not satisfieds \ may re;:
\ without obligation: e,
anything {rom your

NAME

\ ADDRESS/

pwa |
|

. ties P.O- )
‘ Maplin Electrontc Supp — —

—
L —

DON'T DELAY
POST COUPON NOW

IT COULD BE THE BEST 50p
YOU'VE EVER SPENT.

ﬂé Our bi-‘

ordinary catalogue...
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Catalogue includes a very wide range of
components: hundreds of differeht capacitors;
resistors; transistors; |.C''s; diodes; wires and
cables; discotheque equipment; organ components;
musical effects units; microphones; turntables;
cartridges; styli; test equipment; boxes and
instrument cases; knobs, plugs and sockets;

audio leads; switches; loudspeakers; books; tools —
AND MANY MANY MDRE.

\

monthly newsletter keeps you up to date with latest
guaranteed prices — our latest special offers (they save you
pounds) — details of new projects and new lines. Send 30p

for the next six issues [5p discount voucher with each copy).

NAPLIN

ELECTRONIC SUPPLIES
P.O. BOX 3,RAYLEIGH, ESSEX SS6 8LR

Telephone: Southend (0702) 715155
all at our shop: 284 London Road, Westcliff-on-Sea, Essex.
(Closed all day Monday) Telephone: Southend (0702) 47379
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