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P ..9 6
Total Building Costs

P & P+Ins. 85p.

NEW EDU-KIT MAJO

£9:00

soldering iron or solder

Components include: 24 Resistors

Completely Solderless Electronic
Construction Kit. Build these projects without

% 4 Transistor Earpiece % 7 Transistor Loud- + Batteryless Crystal
adio speaker Radio Radio
% Signal Tracer MW/LW % One Transig; j
% Signal Injector . R % 2 Transistor
% Transistor Tester * 5 Transistor Short tive ‘Radio -
PR P Bush Bt Wave Radio % 3 Transistor
% 4 Transistor Push Pull : R tive Radio .
y Amplifier % Electronic Metronome % Audible Co
<o i % 5 Transistor Push Pull + Electronic Noise Tester A
Amplifier Generator * Sensitive Pre-.

% 21 Capacitors % 10 Tra. _ orsy

% 3iin Loudspeaker % Earpiece % Mica Baseboard % 3 12-way connectors
% 2 Volume controls % 2 Slider Switches % 1 Tuning Condenser %« 3 Knobs

% Ready Wound MW/LW/SW Coils

%  Ferrite Rod 6% yards of wire

% 1 Yard of sleeving, etc. Complete kit of parts including construction plans.

VHF AIR 4
CONVERTER KIT

Bulld 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
instrustions supplied free with
all parts. Uses a retractable
chrome plated  telescopic
aerial, Galn Control, V.H.F.
Tuning Capacitor, Transistor.
ete.

All Parts including Case and

£3-9 ?'inﬁ'ana Ins. 45p.

POCKET
FIVE

NOW WITH 8”
LOUDSPEAKER i
3 Tuneable wavebands

M.W., L.W,, and Trawler
Band, 7 stages, & transistors and
2 dlodes, supersensitive ferrite rod
aerial, attractive black and gold case.
Size 54" x 1§” x 34” approx.

All Parts including Case and Plans.

Total Build-
ing Costs

£3- 60

P&P+Ins. 60p.

NEW ROAMER TEN |

MODEL R.K.3.

MULTIBAND V.H.F. AND A.M. RECEIVER
13 TRANSISTORS AND FIVE DIODES
QUALITY 5”7 x 3” LOUDSPEAKER

WITH Multiband V.H.F. section covering
Mobiles, Aireraft, T.V. Sound, Public 8ervice
Band, Local V.B.F. 8tations, etc. and Multi-
band A M. section with Airspaced Blow
Motion Drive Tupiog Capacitor for easier
and accurate tuning, covering M.W.1, M.W.2,
LW, Three Short Wave Bands, 8.W.1, 8.W.2,
$.W.3, and Trawler Band. Built in Ferrite Rod
Aerial for Medium Waves, Long Wave and
Trawler Band, etc., Chrome Flated 7 section Telescopic
Aerial, angled and rotatable for peak SBhort Wave and
V.H.F. reception. Push Pull output using 600mw
Transistors. Gain, Wave-Change and Tone Controls.
Plus two Slider Switches, Negative Feedback circuit
and SPECIAL POWER BOOSTER SOCKET AND
RESISTOR, to virtually double gain if required.
Powered by P.P.9 9 volt battery.

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

£13-99 incliding Post and Packing

Case Enclosure Kit (if required) £1-80 ine. P & P.

Selt  Contained Multi-Band

ELEGTRONIG GONST

aistors and 3 Diodes. Push/Pull

output. 3” Loudspeaker, Gain Control. Superb
9 section ewivel ratchet and retractahle chrome
plated telescopic aerial, V,H.F. Tuning Capacitor,
Resietors, Capacitors, Transistors, etc. Will receive
T.V. Sound, Public Service Band, Aircraft, V.H.F.
Local Btations, ete. Operates from a 9 Volt PP7
Rattery (not supplied with kit).

Complete kit of parts including construction plans

7'95 P & P and Ins. 70p

ECK

Push/Pull ocutput stage, Gain Control, and Rotary
Switch. 7 Transistors and 4 Diodes. 6 section
chrome-plated telescopic aerial. 8”7 Sensitive Ready
‘Wound 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_25 P & P and Ins. 70p.

RUGTION KITS

7 Transistors, 6 tuneable wavebands, MW,
LW, TrawlerBand, 3 8hort Wave Bands.
Receiver Kit. With 5” x 3” Loudspeaker. |

-

NEW

Everyday |&mrs.

. .w_wnw

Series |EEaEs
i

Build this

exciting new
serles of designs.

E.V.5. 5 Transistors and 2 diodes.

MW/LW. Powered by 4} volt Battery. Ferrite

rod aerial, tuning condenser, volume control, and now
with 8” loudspeaker. Attractive case with red speaker
grille. Bize 97 x 51” x 23" approx. All parts including
Cage and Plans.

Total Building costs £4 . 30 P&P + Ims.. .

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

All parts including case and plans.

Total Building costs £4 . 95 P &P 4 Ins.

E.V. 7. Case snd looks as mbove, 7 Transistors and
3 diodes. Si. wavebands, MW/LW, Trawler Band
8W1, 8W2, 3W3, powered by 9 volt battery. Push
Pull output. Telescopic aerial for short waves, 3"
Loudspeaker.

All parts including Case and Plans

™ otal Building costs £6 W 95 P &P + Ins. 70p.

EDU-KIT JUNIOR

Completely Solderless Electronic Construction
projects without Soldering Iron or Solder.

Kit. Build these

Radio Medium

Y Crystal

Wave Coverage — No
Battery necessary.
Y One Transistor Radio.
Y% 2 Transistor Regenerative
Radio.
8 Transistor Earpiece
Radio Medium Wave
Coverage.
% 4 Trangistor Medium Wave
Loudspeaker Radio.
% Electronic Noise Generator

v Electronic Metronome.
4 Transistor Push/Pull
Amplifier.

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

£6 . 55 P & P+ Ins. 60p

www americanradiohistorvy com

TO RADIO EXCHANGE LTD.,

61A HIGH STREET, BEDFORD MK40 ISA
Tel: 0234 52367.

ALL PRICES INCLUDE VAT Reg. No. 788372

Y Callers side entrance ""Lavells’” Shop,
% Open 10-1, 2.30-4.30. Mon-Fri. 9-12 8at.

Ienclose £.......... T - R - e P

PW/277
L2 1 I 1 7 1 1 1 1 ¥ ]
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PRACTICAL LB N

'* ~ ISSUE 840
- FEBRUARY 1977

 TECHNICAL EDITOR
Terry Carter

PRODUCTION & NEWS 0
' EDITOR Bill Tuill .

. TECHNICAL ARTIST

Linda Walji § 863 THE LEICESTER SHOW—Report
Jill Austin #4870 KINDLY NOTE—Chromachase part 1, Video Writer part 5—

. ADVERTISING MANAGER o December 1976 issue

01634 3385 Roy Smith © 5" 873 ON THE AIR—Amateur Bands—Eric Dowdeswell G4AR
[ SLASSIFIEDLADVPRTISIN G ; : Broadcast Bands SW—Derek Bell
i GRll} R Bromnig L Broadcast Bands MW—Charles Malloy

\ ‘ :  VHF—Ron Ham, FRAS

SECRETARIAL

PLEASE NOTE: We do not operate
a Technical Query Service except on
matters concerning constructional
articles published in PW. We do not
fs supply service sheets or information i’
on commercial radios, TV’s or elec- @;
%

tronic equi t. : i
eris me ied by 4830 DIGITAL IC TESTER—W. English
5% a stamped, self-addressed envelope &
47% otherwise a reply cannotbe guaranteed. 5 36 FET VOLTMETER—N. D. N. Belham G8FCH
; " Send letters concerning advertising
r;atteés tgaut‘he Advertising Manager, 841 TRANSISTOR CHECKER—P. D. Maddison
oy Smith. ;
Send letters concerning editorial | 845 AUDIBLE CONTINUITY TESTER—I. Hickman

Published by IPC Magazines Ltd..’ 855 ELECTRONIC POLYPHON part 2—M. J. Hughes MA, C.Eng.,
Fleetway House, Farringdon Street, MIERE
London EC4A 4AD. Tel. 01-634 4444 v

BINDERS

- Binders £2-10 and indexes 45p (inc.
VAT) can be supplied by the Post
Sales Department, IPC Magazines Ltd.,
Lavington House, 25 Lavington Street,
London, SEt OPF,

COPYRIGHT AND QUERIES .
© IPC Magazines Limited 1977. Copyright in all drawings, photographs and articles published in "Practical Wireless" is fully protected and
reproduction or imitation in'whole or in part is expressly forbidden. All reasonable precautions are taken by “Practical Wireless’ to ensure
that the advice and data given to readers are reliable. We cannot, however, guarantee it and we cannot accept legal responsibility for it.
Prices are those current as we go to press.

We regret that we cannot answer technical queries by telephone nor can we provide information or advice on manufacturers’ products other
‘than that given in the magazine. We will endeavour to assist readers who have queries relating to articles published but we cannot offer
advice on modifications to our published designs. All correspondents expecting a reply should enclose a stamped addressed envelope.

Practical Wireless, February 1977 : i 809

WwWwWw . americanradiohistorv.com
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Technical
Training in
Radio,
Television and
Electronics

.ICS have helped thousands of ambitious people

to move up into higher paid, more secure jobs in the
field of electronics — now it can be your turn. Whether
you are a newcomer to the field or are already
working in the industry, ICS can provide you with
the specialised training so essential to success.

Personal Tuition and Guaranteed
Success

The expert and cersonal guidance by fully qualified
tutors, backed by the ICS guarantee of tuition until
successful is the key to our outstanding record in the
technical training field. You study at the time and pace
that suits you best and in your own home. In the
words of one of our many successful students: ‘'Since
starting my course, my salary has trebled and I am
expecting a further increase when my course is
completed.”

City and Guilds Certificates

Excellent job prospects await those who hold one of
these recognised certificates. ICS can coach you for :
Telecommunications Technicians

Radio, TV Electronics Technicians

Technical Communications

Radio Servicing Theory

Radio Amateurs

Electrical Installation Work

Also MPT Radio Communications Certificate

Diploma Courses

Colour TV Servicing

Electronic Engineering and Maintenance

Computer Engineering and Programming

Radio, TV and Audio, Engineering and Servicing
Electrical Engineering, Instailations and Contracting

Qualify for a New Career

Home study courses for leading professional exam-
inations and diploma courses for business and
-technical subjects .—

G.C.E.
80 subjects
at"0'" &

Engineering Purchasing
Farming Sales
Heating Storekeeping
"“A' levels Industrial Work Study
Accountancy Management
Air Mechanical

Conditioning
Building

POST OR PHONE TODAY FOR FREE BOOKLET.

To: International Correspondence
Schools

Dept. 7778 Intertext House, London
SW8 4U]J or telephone 622 9911

Subjed of Interest
Name
Address ..

Telephone Number

810

TWIN BANK s LIGHT

llessiamps) 1 gng
TH
& 14£inchesu~,T
o i
j _BC.
e Fitting

yfess

Wired ready '°'h “:‘s’:e
" ruing£1035
- Cy
SoundtoLight ., Ty
MASTi waris | TYPE A spoy

CHANNEL | (lesstamp;

gy

EL
cnirememgys OV TPUT PLUGS AND
SockET.

MAINS INDYT
-S.Fitting
£'.956k~ £2~"2£~av

BANKUNIT

{Less Lamps)

—_== woweo. UNIT
26, 2890 B H AL e

4

{less lamps)
F giﬁing ﬂi‘ﬂl fE:hsl'ing ﬂz‘;g!
. [Sand 20p for illustrated leaflet & price fist]
ALBEN ENGINEERING CO.LTD,
DEPT. PW THE CRESCENT, WORSTHORNE,
BURNLEY. LANCS. Tel Burnley 20940

18 sach
B.C. or E.S, Fitting

DORAM KITS CONTAIN
EVERYTHING DOWN TO
THE LAST.NUT

A self contained battery operated unit with a remote sensor, which may
be placed in the garden, or bath or anywhere that a warning of the
presence of water is required.

Extremely useful gadget for busy housewives, gardeners etc.

£3.50+8 VAT (Order code 991-811) '

Subject to availability

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 catajogue,
price 60p. The Doram Kit brochure is also available, price 25p,
Combined price only 70p which also entitles you to 2 x 25p vouchers
each one usable on any order placed to the value of £5-00 or more
{ex. VAT),

OORAM ELECTRONICS LTD., P.O. BOX TR8, WELLINGTON

\ ROAD INDUSTRIAL ESTATE, LEEDS LSi2 2UF.

An Electrocomponents Group Company

Practical Wireless, February 1977

www americanradiohistorv com
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TDIM DISCO CONSOLE

L] carr.

£7-50 [Incorporating twin BSR MPEO typs

turntables and Sonotone or Acos

Terms: Dep. 84295 and 12 ity [SEEiises laild_l@imond] (syll
payments £16-70 (Total £243-35) turtable, Allo MONITORING
FACILITIES, plos Treble and

+% ILLUMINATED P.U. ARMS Bess Controls. Separate imput
for ‘mike’ with vol. control.

% FULL SIZE B.8.R. Turntables

+* SEPARATE MAINS SWITCHES
for L. & R. Turniables

% NEON MAINS INDICATORS
for all three switches

+* INPUTSH (Each with its own
SLIDER Control) for Mic & Tape

Black Vynide covered
Cgbinet with lid, .
Or DEP. £14 -85 and
18 fortnightly pymts.

£5-58 (Totsl £115-89) Carr. 21-50

TD2S STEREO VERSION

* pmannssTIIE el R eon o £125°00
Consisting _of T v & and 18 fortnightly Carr £2:00

+* FADE IN/FADE OUT SLIDER
MIXER Controls for each Tftable (Total £144-02)

TITAN 100W BASS. BINS £99-95

High quality 157 bhigh flux Bass Unit and J104 Horn
Tweeter In folded horn type enclosure to provide amazing
level of sound output. List price £144 Terms Dep. £14-95
and 18 fortnightly payments £5-58 (Total £115-38) Carr. £3.

FANE HIGH POWER SPEAKERS ’
Powef ratings R.M.S. Cant. 2 YRS GUARANTEE
*Gauss 14000 Imp 8-15 ohms. CARR FREE,

POP 33T 127 33w £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

(1) Twin Tjtable Console payments £8-89
with Pre-Amp and P.U, Cartridg

(2) 100 { 100 watt Power Amplifier.

(3) & (4) Pair 100 Watt Loudspeakers
including 12" Units Console complete with lid

40W SYSTEM £99-95. 100W SYSTEM inc. Mic. & W'phones £169-95
OTHERS UP TO 300 WATTS AT UNBEATABLE PRICES.  Send stamp for Free catalogue.
DIS N TURNTABLE POWER CONSOLE  £119.95

Twin Full size BSR turntables. S8onotone or Acos Carr. £2-50

(*artridges with Diamond 8tylil. Facilities as TD1 Console but with
built-tn 100 watt Power Amplifier complete with lid. Terms:
Deposit £17-85 and 18 fortnightly pymnts. £6-89 (Tuty ¥

o
STEREO VERSION £155 carr s i

or Deposit £25 and 18 fortnightly pymnts
£8-52 (Total £178-36)

Cl
COMBO AMP. £59°'95

UD150 Cardioid :
£9-95 extra
with system only

N 5

Rating 50 watts. S inputs, 2 vol. controla—Bass, Treble Presence. Carr. £1:50 GUARANTEED Rating List R8O
Buitable for Lead or Rhythm Guitar, mic., Radio, Tape etc. Inc. High Flux 127 g RMS Price  Price
50w Speaker. Dev. £8-85 & 8 monthly payments £7-38 (Total £68-99). FOR 5 T12/35 197 45w £15:80 £10-95
POWER SLAVE AMP loo T12/60A 12 60w £21-00 21295
e — ( ) YEARS T12/100 127 100w  £36-00 £24-95
B et V0 U — . . 3 v £26- -
il fll Suitable for use with DISCO-Consoles. Also for ;}g;?g Lo -?3?, ‘ggg_gg 5}332
increasing output of lower-powered Amp. £49.95 T15/100 15” 100w £41-00 £29-85 Impedance
Dep. £9-00 and 8 mthly payme;xts of £6&05 FANE | /10018 100 LT S8 Tss-la ohms
Total £57-40) Carr. £1 TERMS THL
" MODEL DEPORIT TOTAL
{100+ 100W) MODEL £69.95 CRESCENDO Model TI2/g5  (Pain) £550 & 8 at 4258 2598
TOR & T19/60A i) £7-50 & - i
TITAN TA/50A 50W AMPLIFIER SPEAKERS | Moicl Tiano) (bacn) G550 & & ai sp9a  sa9.08
. Solid state, 3 sep. controlled inputs plus Master Model T15/60 (Each) £4:50 & 8 at £2-38 52308
control. Bass, Treble & Presence Controls. FULL RANGE Model T15/70 (Each) £25:00 & 8 at £2-37 £23-
g , Vynide covered cat.with corner protectives. Model T15/100  (Each) £7-00 & 8 at £3-39 £3412
List price £60 £49.95 A AVAILABLE Model T18/100  (Each) £7-95 & 8 at £3-69 £37-47
Terms: Dep. £8 & 8 mthly te
2605 (Total £57-40) Carr. 8177 AT ALL CABINETS FOR ABﬁ%EdSPK:.‘RsO“ £10-95
TITANTA/I00A TWIN CHANNEL AMP 100w R.M.S o/p £69-95 BRANCHES e e oifie ausa proteetive
De-luxe Professional unit with many facilities. i d cut-outs.
Dep, £14.00 & 12 mihly pymts §5.80 (Tolal 581.20), CarEfeLs0 e A L
TITAN TA/50A WITH 70w TWIN SPEAKER UNIT TITAN H.F. UNITS HI-POWER TWEETER
\'y-nside l’t;(nlrcred. Fitted protective corner pieces. Dep. £18 £89 95 PR = Response 3KHz-20KHz with 2
4 ; . 2
& 18 tortnightly; pymis¥a%:72 (Fotal £102:68); < CmeENso mid. Non elect. filter avallable 557 :
- Rating 50 Watt »
TITANTA/100A wien 100W TWINSPEAKERUNIT £ 0 o on o 695

For all purposes inc. Bass Guitar. Terms: Dep. £17-95 &
18 forinightly pymts £8-88 (Total £138-37).

RSC TRANSFORMERS, L.F. CHOKES %755 STARARTEED. Tuorer

Carr. £2:50

INTEREST REFUNDED
ON CREDIT PURCHASES
SETTLED IN 3 MONTHS

Tucor b a Ppair of Highly Sensi-
tive Horns. Frequency range 3-5 kHz to
15kRz. Rating 70/100 watts. ¥or 8 or

MIDGET CLAMPED TYPE 200-250v 50 Hz

and Interleaved where nscessary.

15Q

. Or Dep. £695

& 8 monthly

CARLISLE, DEWSBURY

250v (Or 250-0-250v) 60mA 6:3v. 2a. _ £1-78 :}{:gmﬁgi‘;fgg {f_fﬁ;l(ﬁ?‘:&? payments £3-12  Carr £27 95 TITAN H.F BB
STD. UPRIGET MOUNTING OR DROP-THRO - (Total £31-81)  75p ¢ - i i
250-0-260V. 100mA 6-3v. 4a. 0-5-6-3v. 3a. 2435 | 230-200v. 80w. £2-90; 150w. £6-20; UNIT m !
3041,.0_?00,;1 llfmfim 63y, "'ﬂc'T' §3v. 250w £6-37; 500w £9-84. 50 WATT | | cuper | -
a. for Mullard 510 Ampiifier £5-20 QUTPUT sitivi 2 3
350-0-350v. 100mA 6-3v, 48. 0-5-6.3v. Sa. 2435 Pm:de 5&,“(:571;3: f"i’ﬁ £1.12; H.F. HORNS e gvi‘t‘l’xﬂ;a;;) 15 137 or. aiAn,;lng £27-95
350-0-350v, 150mA 6-3v. 4a. 0-5-6-3v. 3a. £5-20 it iR Imp. 8Q Range | g'1x Dyrjye unit, Carx 75p
425-0-425v, 200mA 6-3v. 4a. C.T. 5v. 3a. £9-85 flwal; Pl\;ll gv‘vyezm to 3‘_;:: 15Q 3KHzto 15 KHs : - ==
»  200mA 6-3v. 4a. 6-3v. 4. 5v. 3a. £10-00 *88; 12w to3or 1502 £2:61; exceplionally -TO- .
;zg-g-;ggv. 2760mA66-3v. 4a. C'T. 5v. 3a. £10-45 12w 6V6 to 3, 8 or 1502 52-72,: seln:eitlvm %om' Egl"‘ilo.g{,‘: STY.(S)TIEEE UNIT €21-60
-0-250v. 70mA 6-3v. 2a. 0-5-6-3v. 2a. £2-60 5 P .61 1 Diete with Fane
250-0-250v. 100mA 6-3v. 3-6a. 300 | Cl8ttodor15Q12v 22:61; Ulra HPX2 Crossover. £58.95
250-0-360v. 100mA 6-3v. 2a. 6-3v. 1a.  #g-gp | Lnear for Mullard 510 ete. 24:35; £9-95 |1t 2 Spothgo and buls
850-0-350v. 80mA, 6-3v. 2a. 0-5-6-3v. 2a. #B-90 | 18W. sect. wound 6L6, KT66 etc. JINGLE MACHINES from £37-95
300-0-300v. 100mA §-3v. da. 0-5-6-3v. 8a. #4835 | to 3 t0 15Q £371; 20w. sect. | FANE })04 50-70w
f%‘v“ﬁ"ﬁlg*‘s's“‘{‘%“‘}i%s’%“z"ﬁ‘& wound EL34, 6L8, KT66 ete. to 3 ECHO CHAMBERS from £49-95
. 1a. £1-10, 6:3v. 1-5a £1-08, 6-3v. 2a. £1-10. 15 Q £6-37.
6-3v. 32 81-70, 6-3v. 6a. £2-60, 12v. Sa. of 24%. 150, | }. £6:87 o = COLUMN SPEAKERS from £2995
£260 0-0-18v. 1o 2026, 0-12-9542v. 2a. #3190 | LoF OBOEES 150mA, 710, | tive 107 4 GROUP/DISCO SPKRS in CABS
CHARGER TRANS 09157, 13a. 8203; 24a, 8226; | 20900 £1:28; 100mA, 108, 2000 | 2BRro%-  Complete P/DISCO SPKRS in
3a. 82:32; 5a. £984. 6u. £310; Ba. £3.48. £110: 60mA, 10H, 4000 41p. | cuer £15-50 from £11-95
| Barclaycard MAIL ORDERS & EXPORT ENQUIRIES TO:—
New Branches at YORK g and Access AUDIO BOUSE, HENCONNER LANE. LEBDS, 13.
accepted Tel: 0532 577631,

LIVERPOOL, PRESTON

OPEN ALL DAY SATURDAYS (5 Day Week)

BRADFORD 10 North Parade (Closed Waed.). Tel. 26349
BOLTON 23 Deansgate. (Cloind Wed.). Te)l. 33512
BIRMINGHAM 30[31TG|ro%t21W;nern ?(':"d.l

el. ~236 1278 (Closed Wed.).
CARLISLE 8 English Street. (Closed Thurs.). Tel. 3874)4
COVENTRY 17 Shelton Sa., The Precinct, Tel. 25082
DERBY 97 St. Peter's Street, (Closed Wed.). Tel. 41381
gg\stlgg;‘l’vO:l“}ﬂKNorthaﬂ(O (Cl. Wed). Tei. 63043

Ingsway (Closed Tues.). Tel.

DONCASTER 3 Quaanlgzu. Waterdaie )con.tro.“sosa

All items subject to availabllity.
Prices correct at 20.11.76 E. & O.E.
EDINBURGH 101 Lothlan Rd. (Cl. Wed.).Tel. 229 9501
GLASGOW 326 Argyle St. (Cl'd Tues. 243 4158
HULL 7 Whitefriargate (Closed Thurs.}. Tel. 20505
LEICESTER 32 High Street (Closed Thurs.}.Tel. 56420
LEEDS 6-7 County (Mecca) Arcade, Briggate

%0 (Clolw ng.)J. ‘;"ol. 4555252
awson's Way, St, John's Shop-
LIVERPOOL ping Centre Tel: 708 9380 (CI. Wed.).
LONDON 238 Edgware Road, W.2. (Closed Thurs.).

Teol. 723 1620
MANCHESTER 60A Oldham Street (Closed Wed.).
MIDDLESBROUGH 105-Linthorpe Rd. Tol" 210585 =
(Closed Wed.) nthorpe Rd. Tel. 210585

MAIL ORDERS MUST NOT BE SENT TO SHOPS
TERMS 0.W.0. or 0.0.D. Ko 0.0.D. under #1.
POSTAGE 40p PER ORDER OR A8 QUOTED.
PLEASE SEND STAMP FOR FREE CATALOGUE,
NEWCASTLE UPON TYNE 24 Newgate Shopping
Centre, 59 Grainger St. (Closed Wed.). Tel, 21460
NOTTINGHAM 19/t0A Market Street
PRESTON (Closed Thurs.). Tel, 48068
41 Frlargate Walk. St. Georges Shoppg Prec. Tel. 51978
SHEFFIELD 13 Exchange Street (Castle Mkt Bids.)
STOCKPORT (Closed Thurs.), Tel. 20718
8 Little Underbank (Closad Thurs.). Tel, 480-0777
SUNDERLAND 5 Market Sq. (Closed Wed.). Tel. 70578

YORK 5 cHurcH sT. (G3ig!) Tel. 34355

(Closed Thurs), Te!. 63069

Practical Wireless, February 1977
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TAMI000 100W 4 OHMS 85V £9:20

TAMS0D 50W 4 OHMS 45V £7-50

TAM250 25W 8 OHMS 45v £4:75
POWER SUPPLIES .

For 1 or 2 TAM250/500 £7:50

For 1 or 2 TAM1000 £8-80
(Carr. 30p on supplies)

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

-1 20-20,000 hz +1dB M Low profile (17 High 34" x 3")
M Silicon circuitry throughout W 75% efficient

M Glass fibre P.C.B. ‘ M Accepts most mixer/preamps
M High sensitivity (100mV 10k) M Four simple connections

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

QUALITY PRODUCTS
E R O N l s N
L I c P.A. GROUP AND CLUB USE

AMPLIFIER AND MIXER MODULES 25 WATTS — 100 WATTS RMS

ALL PURPOSE
MIXER/PREAMP

(WITH 68 mm SLIDER VOLUME)

M Suitable for. multiple input systems .
M High & low impedance inputs

M High sensitivity

M Built in supply smoothing

M 20-20,000 hz +1dB

I 80dB Noise leve!

W Accepts a wide variety of inputs

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

——————

Printed circuit board assembly with
Treble & Bass controls plus slider

. Volume Control. £6-50

units

You may order as follows: C.W.0. (crossed cheques, P.O.s, M.O.s, etc.) C.0.D. (60p | Hours, 9.30 am-5 p.m
extra). We accept Access and Barclaycard—send or telephone your number—do not Monday—Saturday.
send vour card. Add VAT at 8% to orders for 50-100W units and at 1245 for 25W Callers welcome.

Tel: (01) 684 0098

"TAMBA ELECTRONICS

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

.

Ay

o G =

A 0-20 | 4039

4001 0-20 | 4040

i) 20 | 4041

s 131 | 4042

4007  0-20 | 4048

-97 | 4044

4009 060 § 4048

4010 060 | 4046

CAPACITIVE DISCHARGE ELECTRONIC A 2 m;
IGNITION UNIT Ama  0-60 | 4049
THE NEW, HIGHER RELIABILITY VERSION OF THE P.E. phi g R Y i
“SCORPIO MK il* IS NOW AVAILABLE IN KIT FORMI! o8 e |
Our thousands of satisfled customers say:- A s 4054
More miles per gallon (customers reports give 10%-25% -l
saving—ietters available). oz 1.07 | annd
An increase in overall performance—your 4 cylinder car feels ﬁ :133 w
like a 6 cylinder. :ggg g:20 | o

No more cold morning splutters—saves you even more petrol | . 4027  0-BD | ook
through less use of choke. p A b
The price—a snip at only £16-50, fully inclusive of all parts, im M09
instructions, postage/packing, and V.A,T. (ready built awa 1194001
unit available—&£19-85 fully Inclusive), pecE i ol Bl

All parts to high specification, first quality and brand new. e 1\
Construct this invaluable accessory, following our easy step 4037 $-06 | 4077
by step instructions (also available separately, price 30p post |- Ao 1:20 | 4078

CMOS WITH DISCOUNTS!

mix: Discoun! 10% 25+, B5% -k, 334

—== 4 CMOS!

aueesaggagiinsges

»
g-’.u.--nu-- i o ek A 2D R G

apppReRianiannag

QLG EOIIIOLORD

8

4081 024 14505 438 | 'E' LED Displays
4082 @-24 0-57 | DL-704E 0-3” " 70p
4083  g-g0 [ 14607 0-68 | DL-707E 0-37 _70p
4086 0-30 | 14508 208 | DL-T28E2x 05
4089 1-74 | 14310 151 1,
4083 1‘;: DL-727E2x0-5"
H ;
-18 [ 14514 347 | DL-T80E 0-67 1

4006 118 | 14515 3-67 | DL747E0°6” 1-30
4097 413 | 14816 1-53 | pog Lads
a2 | 5%

4008  1-22 | 14517 15p
4000 2-03 | 14518 1-38 | g o 15p
40101 1-78 | 14819 0-57
40102 2-16 | 14520 139 | Clock Chips
40103 2:36 | 14521 77 | AY-5-1224A 3'50
Al ] Fobalithag
A id Pi
0103 698 | 14507 £76 (100 o
09 2-24 [14828 1-22 | 1000 400
23131 -30 | 14829 'I-;lz 2500 $78
40;? zé; ;:5313: :;2 DILnSN:kcil
7 2 1
4700 1.;‘;, }:534 ,a 14/16 Pin 15p
i B Acrylic Filt
e 1 | | R e
14162 1-48 | 14541 157 x 92 x 3mm 70p

“1E21 Push Switches -
40 | Type SW8 15p
i Op-Amps

L

-4 | CA3130

E XCOS/MOS)%“
A CA314

o (B'IAMOS) 95p
14503 0-75 [ 14857 4-85 | 741 Minidlp  25p

paid). Send for our free Interesting six page brochure—
“Electronic ignition—How it Works" (S.A.E. please) to:-

ELECTRO SPARES, DEPT. P.W., 187A SHEFFIELD

L6Z2 SAG

812

www americanradiohistorv com

Terms: C.W.0, Add VAT to all prices at 8%. Post stc. U.K, 25
27p per order. Al arders processed same day. Officlal Govt.’
Poly etc. orders (written or telephoned) welcome.

ROAD, CHESTERFIELD, DERBYSHIRE S#1 7JQ— GREENBANK ELECTRONICS (Dept. WIP)

Phone Chesterfield (0246) 36638 34 Mew Chester Road, Mew Forry, Wirral, Merseyside

Niarahty,

Toi: 051-645 1291

Practical Wireless, February 1977
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TECHNOLOGICAL

00080 FRECISION PRODUCTS

CBM

fx-201P #9OR (ilus.)
10-digit, 2 Exp. 90 function

(llius.,) e
121"'&‘;:;8%%::3: £ . The ZYCON v ange Of Quahty ) pre—nmﬁramm'ed Metric

mems, Cos, sin, tan. C 1 Extra
Rillog ;;’";"E"s - Electronic Watches foneon °§:meﬁm:
egree Rad. Un- SR, erms and combina-
conditional jump aec==e1 | C.D. L.ED. jons. Gamma. Pois-
:I"ldwr:’?na‘.lsal jump 6“"@9 sgn' ggdrBlnnnfllal
address, subrouti 4331 f'é‘?: Constant display 4 :Et?vfcts Shows Hrs, Mins, /3 ;";3:’ :‘:’3‘,:’3'”,:':'"’
ke 2,"" programme [ Yt 4 Shows Hrs, Mi ns 4 Secs, Méh & Date. 4-'v A bers, hyperbolic
lanclionatows you " ] pulsating secs. Chrome calendar. Beautifull y functions, linear
o handle any fype Rolen with Sieinfess. finished with S/steal back regression and inte~
ol cale. undercany #£49.95 | Steel back and FREE & FREE Leatherette gration o ¥ = f(x),
::’;d'“m " | Adjustable S/Steel Strap. £49-95 (R)£36-95
Giovlar, Ta 'é?;;‘:’:or“és L..,';’%“‘é'x“;‘ .G':?:'te mi;ﬂ) Gold Piate £22-95 - 7918D. 8-digit or 5-digit 4 2 Exp. Full
sin, cos, tan. Deg. rad. (exp, 10E%). | =24 KEDS A 6-Functi trig andylgg functi ctions. lstu roothRscl-
window display shows €/018%0¢ excnange;

Trig. Inverse common & Natural logs. KLC9
Reciprocals. Sexagesimal, Pi entry. Constantly shows hrs, mins
Statistical calcs. . incl. 2 kinds of & Pulsating secs. Press
Standard deviation and other appli- | command button for mth
catlons. *£19-95 | &date, press again for

x+19. 8 dights or 6 plus 2 Exp. Trig, | Mins & secs. May be set

. to aiternate hr & mins to
lgage tri‘g All log functions. Sqr mth & date every £ secs,

Decimal converslons, 2 kinds of | resets to time. 4 yr cal.

Kdemory plus store recail. Sign change.
Algebraic logic

4 £10-95*

4148. 10-digit + 2 Exp. Full log and
trig funct. X3, Reciprocal, 7, x rogt of y.
Polar rechngular co-ordinates., 2-store
mem. Mean and Standard deviation.

Hrs, Mins, Secs, Mth &
Date. Day of week in
letters, Single button.
Auto-hold & Fade-out.
{). 4 Yr calendar. Case in
Heavy Rhodium on Brass
] -+ S/stesl back. FREE
matching S/stee!

?;'aln?‘asrd Deviation and other appli- | ‘NiteLite’” £37-99 ad}ust;bée 'ng:'g:'“e £33-90 (R)£26-95
Y o £29
e £‘1649§ E;IE% Plate £42-40. ) 1800, As 4148 but Green display and
ALS A.dig. F Calcs. stand Bat  operation.
Ind from  divi . | with each. aED‘shP‘l:gs FihaiWesk £20-95*
on ay of the Wee 0
!}"—‘—e cyaics_ 2 mem. facs. £13-95 | xLes in Letters! Shows Hrs, 2
= U.S.A. MODULE Mins, Socs, Date, Mth & S ‘
TEXAS Colnﬂ:luous hrs,Pmms & Eavto. Dluv;: W:eMk /én:vt'o j f
T pulsating secs. Press r caiendar, A.M. )
; . command button for mth Set/indicate. One of the - ;
SRS6 (Hlus.) & date. Press again for most sophisticated : SINCLAIR
100 Step program- secs readout. Setting for watches at this price. g “Soraey
mable. 10 digit, alternating hrs & mins to Accurate to within a few A CAMBRIDGE

2 Exp. - o
p. 10 inde mem. mth & date every 2 secs. gecs a year, Finighed In § SCIENTIFIC

orles, all log trig -1 £, Satin Stainiess Steel with RS &
and Stat functions.. ! EREE matching Stoel 2 i 5-digit @ 2 Exp @
'Coarn be‘ grog;ammsd FREE matching S/Steel bracelet. Tor“nest watch =’n the world. - Sog 2E¢::y...::;’;;:
maths, elec-
tr&nlc en?ineecrino, bracelet £39-95 £371-50 LY. (ol Rlnte e 2 4 : arccos ‘"ld.“g to
statistical, #inancial reciprocal
and nevigation, EXCLUSIVE! LADIES DIGITAL the X @ natural fog /]
£57-95(R) Digital Alarm Watch THE IDEAL PRESENT! @ o0 | oo o™ ]
SR52. 224 programme steps. 20 inde- | Just arrived and only U1 oy hange
pendent memories. 9 level parenthesis. | from usl Shows Hrs, " # ﬁ?},ﬁ"‘sse’;‘;"’?aﬁ.'s' : T.img g‘r:\c:?g /
Card programmable. Supplied with 20 | Mins, Secs, Mth, Date 3 N She'll | @ EE exponent
f Date, Dayi She'll fove PO
blank magnetic cards and prog. manual { & Dayl Advance bleep this piece o @ change notation
£199-00 f,su‘ "’A"'mgg}_eﬁp P miniaturised elec- .dPLUs n degree
Any of the following pre-programme | 15 secs unless stopped. gf;;‘o‘:.":,ftfgty"s;g radian asitch, onLy £8-95
manuals: 1, Statistics. 2. Electrical | when it will bleep 5 mins 300—
E 3 4.F luter as afurther reminder " ﬁmlo::\n:'s:iz:; each o’f:,gzeenm,. of above. £13-90%
‘ONLY £25 each M/PM festure. Simpie to set. Alarm- bracelet. )
SRSS. 10 digit, 2 Exp. Rechargeable. Al ;ﬁ'ﬁ'g‘;ﬁnﬂgﬁf D doniter GOLD PLATE »— <4
log and trigs, Hyperbolic X to the root | jNG 8‘! Sofid _ Stalnless _Steol £39-95 [ .
of y. Rad & Deg. Factorial. Mem. 3 3 £36 DECIMO DIGITAL
inde. mems. Linear regression. Mean, TS0 s, & Pap S/Steel 95
variance, standard deviation. Permuta- ONLY£98 -90 - 4+ £1-58 Ins. P&P CLOCK RADIO

tion, Perms,

+ 20 basic converts., and their inverse. { AT LAST—THEY'VE ARR'VED‘

R)£47-95 AND YOU HAVE A CARGE
TI%. 48 functions plu(s )Algebraic SOLAR WATGHES CHOICE OF TWOI ) DISITAL
operating system 15 seats parenthesis. | pocrrained efegance by ZYCOMN 5 READOUT

Ultra thin dress watch exclusive to us. in 20 micron GOLD PLATE!
2,9,‘;}3?:{,‘:; Log, trig, deg rad, mem, 'Shzwsk Hoursi_!‘flnute:i' Seconldstagd lg:t%l ;ltmi:xllght ’:or viewing;
. N garkness. is is e neales! L ich we have seed

£15-95. Charger £7-95 | with fiexible, adjustable Gold Plated bracelet.

AND FOR THE SPORTSMAN . . .
Novus A really rugged watch in solld Siainless

Steel with Stainless Steel adjustable band.

‘EN‘»‘&W
This is the most unique clock/radio in
the country !ot;wimvlng a soﬂ 1—} hig

19 ich is
cnmplelely silent and non-pulsaﬁng
Ina beautlfull* styled enclogiire with
up-to-date VHF/MW r1adis. You can

1'0"":1(":‘1"83 Ex Shows Hours, Minutes, Seconds, Month and awake to soft music or alarm—and if
A n’; & p. 54. functions. 4-level | Date. Ideal for wearing when lndulglng in £120-00 you want up to ten minutes more—just
B: & _'c_:ﬂ Fully addressabie meniories. | gqutdoor activities press the drowse bution. Automatic
98- g8, Stat and Metric conversions £115-00 £t solns & P&P +£1-50 Ins. & P&P 80 minute ‘sieep’ button in case you
w o o 2 . Ngsore s | AL ASCRSHES GOUE I EREE FRESENTATION BoX L oUR PRICE SR8 95
g p. Algebralc logic,
2-Jovel pareniheses. Full mem. Adgec: QUIRSLE 1 VEAR GUARANTEE e p)

sahle. Trig, sln, cos, tan and
d.

P
-trig ‘D
Sq root. Powers a:?i ;iaentry Mem Ex ROCKWELL
and Register Ex (R)£27-50 | «rD (mus)2 g-dmu

4525. 8 4 2 Exp. 100 step prog. R.P.N one-digitiy
Full log and trig. XY Exchange. Mem.; ﬁ‘.‘ﬁ‘,"°“.,‘|‘.$°,£2°
4 roll stack, skip, delote. Additiona! | co-ordinates. Log

progs within the 100 sten( R)£34-95 | Trig, rad or grad.
£24-50*

4515, 10031epprogverswn(R)£31 .95 s
. 9-digit or.

6035. 100-step programmable Statis- | 5-diglt and 2 Exp.
ticlan. Rechargeable. ( ,£34 Q5 | Greon Display. Store,

|
1

[

ORDER FORM | =

PHONE CALLS AND PERSONAI. CALLERS WELCOME MONS to
THURS BETWEEN 2 & 3 p.m, $1-458 4755. SUNDAYS f6a.m.to t p.m.
To: BARCLAY ELECTRONICS D% 12PW, 3
1115 FINCHLEY ROAD, TEMPLE RTUNE, LONDON N.W.11

#

Please send me.
withjwithout mains ad 1 enclos I arder total [

ey T Y T

6925. Rechargeable. Financier 100-step Iseia";“f:::t:;l:hs ook £19-50% valuelg =Plaaseladd]|yp toTalllieims tglcover/pii&in] I
PIog[ammatie (R)£34-95 K, Stainless Steet Slinline. Green NAME
. isplay. In beautiful leatherette wallef
'4!;. 8 digits. 3 lev;l stack, Al trig & :ouhozd ll,.s'd,;ome?r and credit cc.ﬁd: ADDRESS
all included). Full memory. Clic
Memory, efc. " £12-95% | buttons. Rechargeable. R)E2
8030, Statistician. 5 | Including recharger. (R) *95
£15-95" | ALL ITEMS CARRY 1 YR. GUAR. :
§010. Metric. £15-95% PRICES INCLUDE V.A.T. PHONE BARCLAYCARD OR
* Free B.S.1. adaptor. (R) Free recharger ACCESS ORDERS.
w. - . - e - — S
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Can YOUR
Antennado all 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)

Y Only 7 & long, comes in 3 easily assembled .

sections.

v 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.

Y 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
delighted user proved his VFA by operating
FROM A BASEMENT!

ALREADY IN USE BY AMATUER TRANSMITTING
AND SWL STATIONS WORLD-WIDE AND IN GOVERN-
MENT COMMUNICATION. .

SYSTEM X £32:40

250 w.p.e.p. OR for the SWL.
£3860

SYSTEM

500 w.p.e.p. (improved ‘Q’ on receive).

PARTRIDGE SUPER PAGKAGES

COMPLETE RADIO STATIONS FOR ANY LOCATION

Both Packages feature the World Record Joystick Aerial (System
‘A"), with 87 feeder, all necessary cables, matching communication
headphones. Deliv. Securicor our risk. Assembled in seconds!
BIG CASH SAVINGS!

PACKAGE No. | £steyevis R30RX  £210-55
PACKAGE No. 2 Is offered wn:!h the FRG7 RX. £193-11

SAVE £13-87

FLASH:

THE BUDGET BEATER:
PACKAGE No. 3 Budsecs may come and do £]54.86

heir worst—so here is a
fower-price, high-quality
package, featuring the alf
solid state SMC 73 Rx., with
all the Partridge extras.
SAVE £26:05 PLUS

RECEIVERS ONLY, inclusive delivery, etc.
R.300 £184-50 FRG7 £167-06 SM(C3 £128-81

Just telephone
your
card number

Phone 0843 62535 (or 62839 after office hours)

1
NOTE: All prices are those current at time of closing for press,
inclusive of then current VAT and carriage.

Box 5., Partridge House, Prospect Road, Broadstairs,
CTI10-1LD. (Callers by appointment).

492 x 2mm METERS ImA,
10mA, 100mA, 500mA, £2.92,
Hp P. &P,

60 x 4Smm METER'S 50uA,
100uA, 500uA and ImA VU
METER £4-13, I3p P. & P.

EDGEWISE METERS, 90mm x
34mm, ImA £3-40, I13p P. & P.

P
AN
f \&wﬂm-uu

44in X 3iin METER. 30uA,
50uA or 100uA, £4-78.P. & P. 16p.

MICROPHONES FOR .
TAPE RECORDERS
DM228R 200 ohm with 3.5 & | MULTH
2-5mm Jack Plugs £1-30 METER
DM229R 50K with 35 & 2:5mm | Model ITI-2
Jack Plugs £1-60 20,000 ohm/
DMI8D 200 ohm with 5 & 3 pin | 10 £19.05.

DIN plug £1-75
P.&P. 24p.

Postage on above microphones
tHp.

CARDIOID
DYNAMIC 4
MICROPHONE

& R o
Model UD-130. Fre- NN f
quency response 50- | 3WATT STEREO AMPLIFIER

15,000¢/s. Impedance 14W PER CHANNEL
Dual 20K and 600 ohms, 1
£4-30.P. & P, 13p.

£7-55. P. & P, 26p.

All above‘prices include V.A.T. LARGE S.A.E. for NEW LIST
Special prices for quantity quoted on request.

M. DZIUBAS
158 Bradshawgate - Bolton - Lancs. BL2 IBA

complete oiciTAL cLock KiTs
Nl TEAK CASES

prompt order
despatch

> NON-ALARM
; £10-65
+ VAT £0-85
ALARM
£13-43

+ VAT £1-07
inciuding P & P

“DELTA"

GENUINE TEAK OR PERSPEX CASE ﬁ

DELTA DATA: 4 Radlant Red %inch high LEDs. 12hr display with AM/PM

indication. Beautiful Burma Teak Case or Pretty Perspex in

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

by flashing display.

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

£12-50 inclusive,

READY BUILT: Buy a working tested module and fit your own case. Non
. Alarm £9-50. Alarm £13-00. Or put it with our case parts @

£4-32 and save on complete clock price.

Complete Clock ready built. 2 yr guarantee, Non Alarm

£13-50 Alarm £16-50.

Pulsed tone. Tilt operated 10 minute ‘Snooze’ perlod.

Single switch setting Optional extra mercury switch (45p)

allows Afarm reset by tilting clock. Digit brightness is

automatically controiled to suit lighting level.

“ALPHA” 8¥§E|§TMAS

4 Glowing Green 1” high digits 12 or 24 hour. Non Alarm. B H
Built & Tested moduie plus perspex case. £11 00 inc.

MODULES:

ALARM
FEATURES:

Send payment with order. SAE for complete range of clocks, calculators
and components.

PULSE ELECTRONICS LTD

DEPT. PW4, 202 SHEFFORD ROAD,
CLIFTON, SHEFFORD, BEDS.

Telephone Hitchin (0462) 814477

. Practical Wireless, February 1977
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“There’s only one way
to master electronics...
to see what is going
on and learn by doing.

II Build an oscilloscope. This new style course will enable anyone to
As the first stage of your training, you actually  have a real understanding of electronics by a
build your own Cathode ray oscilloscope! This is modern, practical and visual method. No

no toy, but a test instrument that you will need L K ledae i red rﬁath -
not only for the course’s practical experiments, previous nOVY e ge Isrequired, no 1ths,

but also later if you decide to develop your an absolute minimum Qf theory.

knowledge and enter the profession. It remains You learn the practical way in easy steps
VOUFSVOPGVW and repﬁesemia Very,'alrge SR mastering all the essentials of your hobby or to
over buying a similar piece of essential equipment. ¢, +har vour career in electronics or as a self-

-| employed electronics engineer.

1L All the training can be carried out in the
é T comfort of your own home and at your own
pace. A tutor is available to whom you can
-L write, at any time, for advice or help during
your work. A Certificate is given at the end of

T every course.

4=

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

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 excellent example of current
countless other electronic devices and their electronic practice.
servicing procedures. ‘ S NN N NN G SIS RN NI IS MORY SN SR
= = ‘ I-To find out more about how to learn electronics in a -I
new, exciting and absorbing way, just clip the coupon
for a free colour brochure and full details of enrolment.

A4}

l Write to:- British National Radio & Electronic Sci'\ool :
I P.0O. Box 156, Jersey, Channel Islands.

I NAME
W 3 5 5
: . U o o -
AT RIS LR ) =ADDRESSA
3 Carry out over 40 experiments /I
on hasic circuits.
We show you how to conduct experiments on '
a wide variety of different circuits and turn the I )
. information gained into a working knowledge of
testing, servicing and maintaining all types of
electronic equipment, radio, t.v. etc. T
Practical Wireless, February 1977 815
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Head Office and Warehouse

Retail Shop

44A WESTBOURNE GROVE 85 TOTTENHAM COURT ROAD
" LONDON W1

LONDON W2 55F 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}

SCALES

TYPE u4312 U4313 uals TYPF U434

Sensitivity D.C. 667 o.p.v. 20,000 o.p.v. 20,000 o.p.v. Sensitivity:

Sensitivity A.C. 667 o.p.v. 2,000 0.p.v. 2,000 0.p.v, ;g;gl"/‘\‘/x %‘1-

D.C. Current 300 nA-6A 60uA-1-5A 50uA-2-5A Ranges:

A.C. Current  1-5mA-6A 0-6mA-1-5A 0-5mA-2-5A D.C. cument: 0-06-

D.C. Volts 75mV-900V 75mV-600V 75mV-1000V 0-6-6-60-600mA

A.C. Voits 300mV-800V  15V-600V 1V-1000V o nsnti ey

Resistance 0-02-3kQ2 1K-1M 30002-500k0 D.C. Voltage: 0-3-1:5

Capacity — 0-5uF 0-54F —6-30-60-150-300~

Accuracy 1% D.C., 1-5% D.C., 2-5% D.C., Agg"(,o“age: O

1-5% A.C. 2:5% A.C. 4% A.C. '30._150_300_7sov

Price lete with pr d o o e
steel carrying case and test Transister  collector
leads. £14-50 £17-50 £14-95 CutofEchrront JECiA

TYPES U4313 AND U4313 ARE PROVIDED WITH ANTI-PARALLAX MIRROR

Transistor D.C. cur-
rent gain in two
ranges 1

Accuracy: 2:5% D.C.

4-0% A.C.

TYPE U4324

1 X D.C. Current: 0-06-0-6-60-600mA-3A
! A.C. Current 0-3-3-30-300mA-3A
; D.C. Voltage: 0-6-1-2-3-12-30-60-120-600-1200V
O A.C. Voltage: 3-6-15-60-150-300-600-300V
% ek Resistance: 500Q-5-50-500kQ
ey Accuracy: D.C. 2:5%; A.C. 4% (of F.8.D.)

PRICE complete with test leads and fibreboard storage case £14-50

5% D.C.
current gain
Power supplies: 4-5V
battery
(Eveready 1289)
Complete with steel carrying case, test
lead, battery and instruction manual £14-50

NO OVERLOAD PROTECTION IS
INCORPORATED IN THESE INSTRU-
MENTS

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

~ Mail Order
Protection Scheme

The Publishers of Practical Wireless are members
of the Periodical Publishers Association which has
given an undertaking to the Director General of Fair
Trading to refund monies sent by readers in response
to mail order advertisements, placed by mail order
traders, who fail to supply goods or refund monies
owing to liquidation or bankruptcy. This arrange-
ment does not apply to any failure to supply
goods advertised in a catalogue or in a direct mail
solicitation.

In the unhappy event of the failure of a mail order
trader readers are advised to lodge a claim with
Practical Wireless within three months of the date
of the appearance of the advertisement, providing-
proof of payment. Claims lodged after this period
will be considered at the Publisher’s discretion.
Since all refunds are made by the magazine volun-
tarily and at its own expense, this undertaking
enables you to respond to our mail order
advertisers with the fullest confidence.

For the purpose of this scheme, mail order
advertising is defined as:—

‘Direct response advertisements, display or postal
bargains where cash had to be sent in advance of
goods being delivered’. Classified and catalogue
mail order advertising are excluded.
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TRANSISTOR

TESTER

GUT-OUT THE
GUESSWORK

The Doram Transistor Tester
measures hFE and leakage for PNP

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

COMPLETE WITH CASE AND BATTERY +$

Subject to availability {Order code 991-990)

QO’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 2 x 25p vouchers
each one usable on any order placed to the value of £5:-00 or more
{ex. VAT).

(ORAM ELECTRONICS LTD., P.O. BOX TR8, WELLINGTON

ROAD INDUSTRIAL ESTATE, LEEDS LS12 2UF.
An Electrocomponents Group Company
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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 facikities 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. gzgm

Output 30+30 watts rms, 60+60 peak. : X > O
+p&pE2I0 < B ~ 35-WATT DISCO AMP
; : HeLe’sG the mono unit you J\ggd fo start oﬂ7 4
2 %  with. Gives you a good solid 35 watts rms,
ST_EHE,O IC'ASSVE'ITE. DECK KIT IE watts peak qutput. Big features include two
Again, this kit is specially designed for the experienced 1.0 20,20 WATTS :: discinputs, both for ceramic cartridges, tape
i mﬂ:%tggg%moqn&g KE?I' g_ss%r’;wbmet.ﬁatures STEREQ AMPLIFIER KIT input and microphone input. Level mixing
-assis ] controls fitted with integral push-pull switches.
3-dighcourter recordepiay PCboard, Q@0 - WITH PZ.20 POWER UNIT | {iCacondent bass and vebo sey =70
& mains transformer and input and +p&p i Abuid- t-yourself stereo power 3 controls and master volume. 21 & 150
. output controls. AC BIAS AND ERASE. £1.50 am p(ittzgr %% Ila‘t“edsst integrﬁted -
: circuitry. per channel :
DELUXEACCESSORYXIT 2395 output, full short-circuit and
Comprises of a matched pair of dynamic mics. overheat protection.’s A g5 ran

and two replacement slider level controls. P& P + p &
FREE WHEN PURCHASED TOGETHER £1.00 i

DIY SPEAKER KIT

R e AR
s?% - WATT STEREO PORTABLE DISCO GONSOLE
/ % with built-in pre-amplifiérs
e, Here's the big-value portable disco console
from RT-VC! it features a pair of BSR MP 60
. type auto-retum, single-play professional
ly designed by IS ¥ series record decks. Plus ail the controls and
= RT-VGC for cost-conscious g : “features you need to give fabulous disco
# hifienthusiasts, these 18 _ 3 _ performances. Simply £5 500
kitsincorporate two teak- § connects into your existing
simulate enclosures, uperb Viscount IV unitin teak-finished cabinet. Black fascia with aluminum - slave or external amplifier.  + p& p£6.50
ofary controls and pushbuttons, red mains indicator and sterea jack m— - .
: (approx.) woofers, two ocket. Function switch for mic, magnetic and crystal pick-ups, tape, tuner,
: tweeters and a pair of matching cross- nd auxiliary.Rear pane! features two mains outiets, DIN speaker and input
o overs. Easily constructed, usingafew basic ockets, plus fuse. 20 + 20 watts rms, 40 + 40 watts peak.
& tools. Supplied complete with an easy-to- " IR :
% follow ciragt ?iagl:ta% anctltscmssover ! [ Vol
components. Inp wal T S >
rms. 30 watts peak, each unit.£2550 ' SYSTEM 18 For only £80, you get | SYSTEM 2 Comprising our 20+20 o
Cabinet size 20"~ 11" 9%’ PERPAR 7 the 20+20 watt Viscount IV amplifier, | watt Viscount !V amplifier: apairof = 70 & 100 WATT DISCO AMPS
. +p&pf5.50 & apair of our12-watt-rms Duo Type | our large Duo Type lll matching Brilliantly styled for easy disco performance!

«.

IIb matched speakers; a BSR MP 60| speakers which handle 20wattsrms i Sloping fascia, so that you can use the 7%
COMPACT’ FOR TOP VALUE type deck complete with magetic | each, and a BSR MP 60 type deck ¢ controls without fuss of bother. Brushed %
1" ron v 3 cartidge, de luxe plinth £Q()00 | with magnetic cartridge, 2° : aluminium fascia and rotary controls. Five
3: How about this for incredible bookshelf nd cover. +papesso | de luxe plinth and cover. . g pgrs smooth-acting, vertically mounted slide controls:
: value from RT-VC! A pair of high efficiency Cartiage surcharge to Scotland: Syster 18 £2.50, System 255,00 ™ % — master volume, tape level, mic level, deck
units for only £7.50 — just what you need % level, PLUS INTER-DECK FADER for perfect
for low-power ampifiers. These infinite SPEAKERS Two models-Duo lib, | TURNTABLE Popular BSR i graduated change from record deck No. 1to .
¢ baffle enclosures come to yo teak veneer, 12 watts rms, 24watts | MP 60 type, complete with magnetic 2 No. 2, o vice versa. Pre-fade level control
mitred and professionall ] mﬁhed. peak, 18%” x 13%” x 7' cartridge, diamand stylus, and 2 (PFL) lets YOU hear next disc | 70 WATT
cabingt measures 12'x "5 (approx.) [ £ TERAAR i de juxe plinth S . Defore fading it in. VU meter
¢ deep, and is in wood”SImuhte RS and cover. ; monitors output level 70 watts
Complete with two 8 [ 759 & Duo Il 20 watts £ A0 & rms, 140 watts peak output.
(approx. ) speakers for max. Per par * % rms, 40 watts peak, |24 & All the big features as on the
power handling of 7 watts. +p8&p£1.70 % 277X 13 x 11%" +p&pi350 70-watt disco ampiifier, but
5 £48 T with a massive 100 watts s

e i —— =
15-WATTKITIN £85°EE§ b s 000 .50 - o 200 watts peak output powe
E4 CHASSIS FORM £170 Special offer topersonal shoppers only - = AR ;

% When you are looking for a good

% speaker, why not build your own from i § d PYE STERE,QP,ﬁﬁﬁ,M 1 B

m.is kit. it's the unit which we Suf:g ; - c"Assls citcult-disgrams : 5 : cAnTnlnGE

with the above enclosures. Size 13"x8” ' Complete ready to install-Wave bands L, M, £ 35'00 . “Cor

; (::g:g:%mgfeéésme ?49;(%[ &} VHF STEREO, VHF MONG. Controls for taning ] e R RPU“ER MEgHANlSM

: v volume, balance, bass and treble. Power output 7 watts ; e N equires some atten- £4395
handiing capacity 15 watts rms. into " = .’ tion, Complete with buil 6
30 watts pesk. 55 RMS. per Chlfn“l 14 watts paak into 8 ohms. 2x8 approx 4 1 D'eA & 2:61\'/" +pRpELSO

”

5

R

R

R

A .

DEGCA 20 WATTS ' 1 LL PRICES INC.VAT. AT121% | Minimum order on
% . . 2,
- STEREO SPEAKER 4 : GOODSNOT DESPATCHED OUTSIDE UK A e Al e
.\ ) ; ” ; Al items subject to availabiity Price corect at HE5) G0
& This matching loudspeaker ) " 1/12/76 and subject 1 change without notice 00 NOT SEND CAR
% system is hand-made, as ; { AWARD Weare unable toshow al our broducts. so please | Justwrite your order
% only Decca know how, 5 3 ) : & Sendstamped addressed envelope forour | ving your credit
buitt to a specification, Complete with speaker, batfle and fixing strip The fully descriptve catalogue and any further information. 22 umber
] ?ﬁ' downtoaprice.  NeFstl ™Y Tourist IV for the expenenced constructor only. B :
he kit comprisas of t"g’. 8" 4 i The Tourist IV has five push buttons, four medium band
lametpr approx. base drive S} and one for long wave band. The tuning scale is j n I ’v C
{ unlt, with heavy die cast o fluminated and attractive smafl aluminium control knob :
g% chassis laminated cones  ourprce &% are used for manual tuning and volume control. ‘ ‘ A g
B folled PVC surtounds. - perstreo par | s modem syl fastis s bon desgredtoberdtumost car 1 21¢ HIGH STREET, ACTON,LONDON W3 6NG |
; 4 approx. 23000 interiors and the finished radlo will siot into 2 standard car radio . 323 EDGWARE ROAD, LONDON W2 :

omed twesters complete aperture. Size approx 7 x 2" x 4% Power Supply 50 ;

i Nominal 12 votts positive or negative earth (atered Personal Shoppers EDGWARE ROAD 9am ~ 5.30p.m., Half day Thurs

&‘;vnh cro_ssover networks. +p&p £4.0(? g, Intermally) Power pOuptul 4 walte nio 4 onm(s. f;!pu{,(_so %, ACTON 9.302m-5pm. Closed all day Wednesday and half day Saturday
e : : 3 ;
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SAXON ENTERTAINMENTS LT

A FULL RANGE OF PRINTED CIRCUIT
MODULES FOR ALL P.A. & DISCO &
GROUP APPLICATIONS

SYSTEM 7000
HAS

A COMPLETE SELECTION OF READY
TO USE PROFESSIONAL QUALITY
AUDIO & LIGHTING EQUIPMENT

IT!

ST
POWER AMPLIFIER MODULES 30—240 WATTS

| | Fully tested & guaranteed.
B Full RMS Sine Wave output.
B Distortlon typically 0-2%
8 10 Transistors, 4 Diodes.
* @ Response 30HZ-30KHZ
# Fully short & open circult proof
| ] Sensmmy suits most mixers.
8 Built-in surge suppression & compensation
I Twin D.C. & output fuses.
B Top-grade components throughout.

30 Watts rms I 60 Watts rms | 120 Watts rms ‘240W rms
SA308 SA604 SA608 SAI1204 SA1208 | SA2404
30W rms/ 60W rms/ 60W rms/ 120W rms/ | 120W rms/| 240W rms/
8 ohms ohms 8 ohms 4 ohms 18 ohms 4 ohms
£9-50 £12-50 £13-50 £14-50 £21-00

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

PM301 PM801/4 | PM601/8 | PM1201/4) PM1201 18 1 PM1202/4 | PM1202/8 ;| PM2404/1
For1/2 For1/2 | For1/2 | For1 For2 ’ For2 Fori
SA308 SA604 | SA608 | SA1204 SA1 208 | SA1204 | SA1208 | SA2404
£9-90 £12:50 | £12:56 £12-50 £12-50 £19-50 | £13-50 £19-50

DISCO MIXER MODULES Mono or Stereo
{with Auto Fade)

8 Mixes two decks, tape and mic,

#l Wide-range bass & treble controls on
mic, & music channels,

B Variable autofade (mic. override)

B Ample headphone power.

Bl Needs only front panel* knobs and
selector switch,

M Push-pull moniter circuit.

B 20HZ-20KHZ—Noise —77dB

B Comprehensive wiring details provided

M Perfect for incorporation in your system

Printed circuit module assembled &
tested with all components ready
mounted.

Mono £19:50 stereo £29-50

* Front panel to suit £3-50

ALL PURPOSE CUSTOM—MIXER MODULES
{Mono or Stereo)

o

B Using these modules, mixers may be built to yout
specification up fo 20 Channels, mono or stereo, or a
combination of both, System 7000 custom-mixer
modules have monitoring facilities too!

MIXING MODULES

B Only one required per mixer track
whether mono or stereo

W Feeds up to ten power modules

MW Complete with $W meonitor amplifier

Bl Accepts up to 20.input modules

B Wili match any other make of

amplifier
£9-00

INPUT MODULES

W Accept low/high 2 mics, ceramic &
magnetic cartridges, all musical
instruments & line signals

B Low-noise circultry—high grade
components

B Wide-range bass & treble controls
(23dB)

M 20HZ-30KHZ Noise —80dB
B Echo sound/return etc easily fitted

Mono—IM7001M £5 50

Sterec—IM7001S
Power supply for up to 20 modules—PPM18 £8-50

Mono—IM7002M
Stereo—IMT70028

QUADRAFECT
FOUR CHANNEL 4KW SEQUENCER g
WITH DIMMERS

THE ONLY MODULAR
A COMPLETE SOUND TO LIGHT UNIT WITH:
SHOW! * Four integral dimmers,

* Two 4+ Two sequencer * Automatic audio level
& RCA 8A Triacs M Audio trigger 1-240W

W Sequence 0-5-20HZ B Fully suppressed
£29'50 M 1.C. circuitry M individual fuses
B #l Needs oniy front panel* 8l Complete with speed
* PANEL £2-50 Slider control

THREE CHANNEL 3KW SOUND/LITE—Low Cost—
Superb Value

3 W Long-established Saxon design
it M [ndividual level controls + master
‘¢l RCA 8A Trlacs
i E tW-240W input
@l Individual channel fuses
# Needs only front panel*

£16:50

* Panel £2-50

AT
SYSTEM 7000
MINOTAUR 100—AIll Purpose Wide Range Amplifier

M 100W rms — 1dB A fou
8l Standard 8 ohm output Input, high
8 Twin mixed inputs accept power amplifier
a wide range of slgnals which will deliver up

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

8l Four individuaily mixed inputs
M Wide range bass/treble+master

An extremely compact and
versatile amplifier with
full protection and a clean,
attractive appearance.
Ideal for all groups,
disco’s & clubs

B Vynide covered case
8l Fully short proof
8 Superb value for money

SAXON 150 HEAVY DUTY AMPLIFIER £59-00
i

£49-50

SYSTEM 7000

COMPLETE DISCO MIXERS
{with Auto Fade)

*Ready to plug in & use
* Mono or Stereo

B Automatic mic. override

M Mixes two decks, tape & mlc

M Facllities as for modular
version opposite

8l Mute positions on headphone
selectorforease of monitoring

M Two tone stainless steel panel

B Sockets on front & rear panels

B Left/right deck fader

8l May be operated from any
power supply or from mains

Stereo 18V £53-50
Stereo Mains £59-50

aaaaameﬁ&@ga
o ——

The choice of the professional D.J.

Controls: Mic. volume, bass, treble, A/fade
epth, tape, L/deck r/deck vols.,
treble, bass master, headphones
vol., selector, left/right fader.

MONO 18V £37-50 MONOC MAINS £43-50

SYSTEM 7060 COMPLETE CUSTOM MIXERS
(Mono or Stereo)

#l Similarto the modules opposite these mixing modules
are complete with front panels, sockets, knobs,
- monitor switch etc. Up to 20 channels (mono or
stereo} may be incorporated in one system with any
number of output tracks.

Ideal for the e ical & quick of a purpose built mlxer with Indlvidual
h | Ing, and opti I extra f'acl“" ult our dept.
discuss your needs. '

#l Stainless steel panels

B Built-in monitoring Mono inpuf.module £8-50
W Will feed all amplifiers Stereo Input module £12-00
M Professional appearance Moneo mixing module £8-50
8l Accepts all types of signals Stereo mixing module £12:00
M Infinitely adaptabie Power supply £8-50

s
SYSTEM 7000 LIGHTING CONTROL MK 1l
- ! HAS YOUR SOUND TO
; LIGHT CONVERTER GOT:
i 4000W Handling
M Integral individual dimmers
#l Automatic audio level control
M Two + Tweo sequence facility
OURS HAS1 — PLUS:
ALL YOUR ELECTRONIC @l Sophisticated I.C. circuitry W Bondene case
LIGHTING NEEDS IN ONE M Heavy duty terminations M Matches System 7000
SUPERBLY DESIGNED mixers

UNIT. £4250

SAXON SOUND-LITE—An old design with improved
appearance

8l Scintillating performance

H Similar to Mk It lightifrg control In appearance
M 3KW power handling

@l Indlvidual bass, treble, middle & master controls
# 1-240W input

8l Fully fused & isolated

Complete with heavy
duty terminations

£24-15

EXPORTERS TO 17 COUNTRIES -—

818

ENQUIRIES WELCOMED —

NATIONWIDE DISTRIBUTION BY NORMAN
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BRANCHES AT GROYDON & WALLINGFORD

CUSTOMERS INCLUDE BBC, LONDON WEEKEND TV,
SCOTTISH TELEVISION, NATIONAL TYRES,
POST OFFICE, GOVT. DEPTS.

A READY-TO-USE 100W STEREO DISCO WITH
BUILT-IN SOUND/LITE SEQUENCER AND LIGHTS

FOrRONLY £199

CENTAUR

{Carr £5 in U.K)

M 100W rms stereo output

B Twin heavy duty loudspeaker

Ml Four channel fully automatic sound-
tite with variable speed sequence

M 1.C. pre-amp with tape input & X fade W Al cc ti

B Separate mic. & music treble and ready to plug in
bass controls ¥ Loudspeakers have kick-proof grills

B Attractive Vynide cabinets # Four colour built-in light display

# Twin BSR decks with autostop & gives ever changing pattern with or
lift arm without music -

Incredible value
for money--2/3
cost of separate
parts!

leads lied

A READY-TO-USE 50W MONO DISCO COMPLETE WITH
TWIN HEAVY DUTY LOUDSPEAKERS FOR ONLY

£89-90

(carr UK

M 50W rms output {£3)
B Twin heavy duty loudspeakers
B Separate mic. input
M Wide range bass & treble controls
# Smart Vynide cases—clip together

to form one neat package # Tremendous value=-price includes
B Twin BSR decks with lift & autostop leads just plug in & go!

Accessories for complete discos & other systems

# Dual | Electret Cond: MiC C/W Lead/Cup £13-95
B Crown Sterec Headphones only £6-75
# Heavy Duty Boom Stand £12-50

CUSTOM BUILT DISCOS

A full range of custom consoles
are available using System 7000,
from 50W mono to 500W stereo.
Ask for our price list. .

LOUDSPEAKER CABINETS

B Kick proof grilis, ¥ Heavy duty units.
B Jointed construction Bl Black Vynide
M Protective corners finished.
# Smari & professional
Single Twelve: Empty £14
With 60W unit £33-
Twin Twelve: Empty £24
With units from £59-00

Folded Horn—Full range P.A. Bin 100W RMS
£120°00

This cabinetis 3-4times as loud as conventicnal systems
for a given input power—thus there is a saving in overall
size & cost. .

¥ Many other cabinets available—ask for detalls.

EMPTY DISCO CONSOLES

£19 with plain motorboard. £21 with cutouts.
W Black Vynide finish # Protective corners Bl With your choice ot cutonts

STROBES & PROJECTORS (We stock the full Pluto
range) Send for details

SUPERSTROBE £19-75
W 2-3 Joules

M 80W Tube for long iite
Bl Compact4” x4” x4”

PRO-STROBE £32-50
B 6-8 Joules
B External trigger
M Long Life tube timer
circuit

150 WATT LIQUID
WHEEL
PROJECTOR

# Accepts all accessories

M C/w with wheel & motor
piate

# Sturdy steel construction

Remarkable value—

Sold elsewhere at

£39-50, Our price

is only: £31 50

Please add 8% VAT to all orders (12% for SA308/PM301)
We accept Access & Barclaycard—simply telephone or send
your card number—Do not send your card,

You may pay by cheaye, crossed postal orders, cash (registered) or bank draft

To order—or for advice phone (01) 684 6385 or (01) 684 0098
Mail orders to; 327-333 Whitehorse Rd., Croydon, Surrey CRO 2HS
Shop open 9am-5pm Mon.-Sat. Mail order desk 10am-3pm Mon.-Fri.

Wallingford Branch: Flint House, High St., Wallingford, Oxon

‘(Callers only)
Sam-5pm Mon.-Sat, Telephone (0481) 35529

ROSE ELECTRICAL TO BONA FIDE TRADE CUSTOMERS
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(Sparhritz ma |

~ Capacitive discharge
electronic ignition kit

-,

Smoother running
Instant all-weather starting
Continual peak performance
Longer coil/battery/plug life
Improved acceleration/top speeds

* Up to 20% better fuel consumption

Sparkrite Mk. 2 is a high performance, high quality capacitive discharge,
electronic ignition system in kit form. Tried, tested, proven, reliable
and complete. {1t can be assembled in two or three hours and fitted in
16/30 mins.

Because of the superb design of the Sparkrite circuit it completely
eliminates problems of the contact breaker. There is no misfire due to
contact breaker bounce which is eliminated electronically by a pulse
suppression circuit which prevents the unit firing if the points bounce
open at high R.P.M. Contact breaker burn is eliminated by reducing the
current to 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
coil/distributor ignition up to 8 cylinders.

THE KIT COMPRISES EVERYTHING NEEDED

Ready drilled pressed ste€l case coated in matt black epoxy resin, ready
drilled base and heat-sink, top quality 5 year guaranteed transformer
and components, cables, coil cannectors, 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 completeiy as a security device, includes
switch connectors, mounting bracket and instructions. Cables excluded.
Also available RPM limiting control for dashboard mounting

{fitted in case on ready built unit),

CALLERS WELCOME. For Crypton tuning and fitting service —
‘phone {0922) 33008 T
PRICES INCLUDE VAT, POST AND PACKING.
IMPROVE PERFORMANCE & ECONOMY NOW
Note—Vehicles with-gurrent impulse tachometers (Smiths code on dial
RV1 will require a tachometer pulse siave unit). Price £3-35 inc. V.A.T.

0y 1 | Quick installation
s 1004 Ko engiaemoditication
P0 . required

¥ W koW ok

N _

i = = g
Electronics Design Associates, Dept.,PW/2

82 Bath Street, Walsall, WS1 3DE. Phone: (0922) 33652
Name ;

Address

{ou, ]
Mk. 2 DIY Ass. Kit @ £11.80 Q‘""”Wms

Mk. 2 Ready Built Negative Earth @ £14.97

| enclose cheque/PO’s

for£ I

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

Ignition Changeover switches ® £4.30 —_— e o,

Send SAE if brochure
only required.

R.P.M. Limit systems in above units @ £2.42

L

_/
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A. Marshall (London) Ltd Dept: PW

% a W deal W *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
G S Catalogue price 55p post pald
(30p to callers) Call in and see us 9-5.30 Mon-Fri 9-5.00 Sat

WE ARE NOW AT NEWCASTLE-ON-TYNE

_POPULAR SEMICONDUCTORS

Marshall Aitken Ltd, 35 High Bridge Tel: 0632 26729 2N696  25p | 2N3906 AFI39  69p | BDI39 42p | MPSAS56 20p
Top 200 IC’s TTL, CMOS & Linears 2N697  16p | 2M4058 20p Amg ;gp BFIIS  36p [ OC28  £2-00
2N7

CA3020A £1-45 C4049 56p'NESS55Y  48p|SN7447 89p|SN74154 0
CA3028A £1-85 CD4050 56p NES56 £ -3 ISN7448 89; SN74157 ‘I784|§
EA3035 - £1-35(CD4510 £1- 54iNE560 £4-48/SN7450 21p[SN74160 £1-20

A3046  73p|CD45i1 £1-54|NES65 £I-30/SN7. 2IpiSN74161 £1-20

CA3048 £2-15/CD4516 £1-54/SL414A £1-3 21p|SN74162 £1-20

CA3052 £1-62/CD4518 n 33 L6l0C €2 2Ip|SN74163 £1-20

CA3089E £1-00/CD4520 LelIC £ 2Ip|SN74164  98p

CA3090Q £4-25) LMBOIAH "79 L612C £2 35p|SN74165  98p

CA3130 ~  88p|LM308N- £1 L620C £3- 29p[SN74167 £4-20 60

CD4000  20p|LM309K n BOSLGZIC £1- 33p:SN74174  98p 2N2148£1-6

CD4001 0p|LM380 SL623C £8- 33p(SN74175  98p 2N2218A 47p

CD4002 op LmelANn o SL640C £4 46p|SN74176  98p 2N22'9A 52p
06 £I-IGI M702C pISN7400 | N74180 £2-96 35p

CD4007  20p|LM709 N7401 2 N7418] £2-85

CD4008  67p] TO99  40p|SN7402 2 N74190 £1-48

CD4009  57p| 8DIL  40p[SN7403 26 N74191 £(-27

CD4010  57p| 14DIL  40plSN7404 26p| N74192 £€1-27

CD40l1  20p[LM710 45p/SN7405 26p N74193 £1-27.

CD4012  20p|LM723C  60p|SN7406 59p N74196 £i-27

CD40i3  Bop|LM741C N7407 59p| N74197  90p

CD40I4 £1-01| TO99  38p[SN7408 22p N74198 9op

CD4015 £1-01| 8DIL 38p|SN7409 22p) N74199 £2-2

CD4016 p| 14DIL  40p/SN7410 21p| N76003N£2- za

CD4017  £1:01{LM747 78pSN7412  2lp| P{SN76013N£1.90

CD4018 £1-01(LM748 N7413 5ip! N76023N£1-91

CD4019 7 DIL 44p|SN7416  4ép N76033N£2-50

£1-1 14DIL -

CD402! £1.01|LM3900N 55p/SN7420 2Ip|
CD4022 97p|LM7805P £1-39SN7423 30,
D4023 20p|LM7812P £i-39|SN7425 _30p|
€D4024 T9p|LM78I5P £1-39|SN7427 “30p)|

TAA3S0A £2.48
TAAS50  40p
TAAGIIC £2-25

CD4025 20p|LM7824P £1-39|SN7430 2ip| TAA62] £2-15 P
CD4027 S6p{MCI303L £1-44|SN7432  20p| TAAG6IB £]-32 8 i4p | ADI6 75p | BDI2] £2-00
CD4028 FIpMCI3I0P £1-91SN7437 43p 46p(TBAG41B £2-50 . BDI24 £32-00
CD4029 £1-17|MCI330P £]-35/SN7438 30p SN74141  80p[TBA65] £1-30 h BDI3l S5lp
CD4030 57pMCI351P £1-87|SN7440 21piSN74145 83p|TBAB0OO 89p 3£2-68 K BDi132 54p

CD4031  £2.26|MCI4553 £4-07(SN744] 80p/SN74150 £1-66/TBABIO  98p
CDA4037 " 97p(MC|466L £3-95/5N7442 6IpSN74|5| 85p|TBAS20  85p 2N

CD4041  83p/MCI469R £2-50ISN7446 96pSN74153  88p|/TBAS20 ¢1.79  J 2N3904 Z'P
SEND FOR OUR NEW CATALOGUE WITH 500 . “FULL. RANGE OF THYRISTORS TRIACS, DIACS & ZENERS
55p post paid. REYEI RS ALWAYS IN STOCK

Prices correcﬁ at 9th. Nov., 1976, but all exclusive of VAT. P. & P. 30p

Call in or send S.A.E. for details.

A MINIATURE POWER TOOL |[ .creenway:
to speed your bu:Idm g ||| Bt

Dipped Tantalum—from 10p. Send for List
of Prices.

Potentiometers Presets *Piher Horizon-
tal & Vertical. Linear -2W |00R; 220R;
470R; 1K; 2K2; 4K7; 10K; 22K; 47K; 100K;
220K; | Meg 12p. *Carbon Track Poten-
tiometers-—single Gang -25W Log & Lin
(2K2-). Values as Presets 25p each. Switch
Type D.P. (250V)-—55p.

BARGAINS *10p each |4mm & [8mm
Ferrites; Twin Mounted Pots 50K Log AB;
Slide Switch 47K Log; Slider Potentiometer
(stereo 20p); Phono Panel with 4 sockets
6/10/12/17 way; Connectors 5 pitch;
LI296 28Y Lamps; |i P.C. Fuseholders;
Mixed Concentric Pots 100K & [0K.

@ Super 30 Kit (30 Tools) (incl.
drill without stand)
£17-62 plus P. & P. 85p

Super 10 Kit (10 Tools) (incl.
drill without stand)
£13-74 plus P. & P. 65p

Mk. Il Drill Stand
£4-40 plus P. & P. 35p

@
@ Mk Il Driil only
@
®

£8-79 plus P. & P. 35p

Flexible Drive Shaft
£5-46 plus P. & P. 25p

Transformer 240V a.c./12V d.c.
£6 pius P. & P, 70p

Replacement drills, stones, burrs,
etc. 40p each. Circular saw biades
50p each. £2 per set of 4 sizes.
P. & P. any quantity 20p.

SPECIAL OFFER Torrodial Transformers
20V 500MA; 35V 200MA £1°25 + 42p p&p.
A.C. Capacitors |6mfd 500V £1-25 + 42p
p&p. Isostat Solinoid Switch Coil I6ohms
24V 60p.

INDUSTRIAL DISTRIBUTORS—Send 5.A.E.
for Mail Order List. VAT (*) Add 124%,
others 8%. P&p on orders under £3 25p.

All VAT inclusive Greenway Electronic

PREGISION PETITE LTD. (o Gt

119a High Street, Teddington, Middiesex TW11 8HG E% Haypole Rds, Ashurst Wiood;

East Grinstead, Sx. RHI9-3RB,

Tel. 01-977 0878 (2¢ hour answering service)
9” X 4” S.A.E. please for leaflet and order form ' Tl ForesgRowaze2 (SEROILISY 13
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SPEAKERS

Baker Group 28, 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 ohms
Baker Major 3, 8 or 1§ ohms

Baker Superb 8 or 15 chms

Baker Regent 12” 8 or 15 ohms
Baker Auditorium 12” 8 or 15 ohms
Baker Audltorium 15” 8 or J5 ohms
Colestion G12M 8 or 15 ohms

Celestion G18C 8 or 15 ohms
Celestlon HF1300 8 or 15 ohma
Celoestion HF2000 8 ohms

Celestion MH1000 8 or 15 ohms
Celestion CO3K

Decca London rlbbon homn

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

Dececa CO/1/8 Xover (DK30)

EMI 14 x 9 Bass 8 ohms 14A770

EMI 8 x 5, 10 watt,.d/cone, roll surr.
EMI 84" d/cons, roll surr. 8 ohms
EMI 8 roll surr. bass

EMI 5” mid range

Elac 59RM109 (15) 39RM114 (8)

Elac 63" d/cone, roll surr. 8 ohms
Elac 10” 10RM239 8 ohms

Eagle Crossaver 3000hz 3, 8 or 15 ohm
Eagle FR4

Eagle FRE5

Eagle FR8

Eagle FRt0

Eagle HT15

Eagle HT21

Eagie MHT10

Eagle FF28 multiceli. homn

Fane Pop 15, 8 or 16 ohm

Fane Pop 33T, 8 or 16 ohm

Fane Pop 50, 8 or 18 ohm

Fane Pop 55, 8 or 16 ohm

Fane 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 16 ohms
Fane Crescendo 12BL, 8 or 16 chms
Fane Crescendo 15/100A, 8 or 16 ohms
Fane Crescendo 15/125, 8 or 18 ohms
Fane Crescendo 18, 8 or 16 ohms

Fane HPX1 crossover 200 watt
Fane 13 x 8, 15 watt dual cone
Fane 801T 8” djc, roli surr.
Goodmans Axent 100

G
Goodmans 10P 8 or 15 ohm

Goodmans 12P 8 or 15 ohm

Goodmans 12PG 8 or 15 ohm
Goodmans 12PD 8 or 15 ohm
Goodmans 12AX 8 or 150hm
Goodmans 15AX 8 or 15 ohm

WILMSL

THE Firm for speakers!

£3-00

SPEAKERS

Goodmans 15P 8 or 15 ohm
Goodmans 18P 8 or 15 ohm
Goodmans Hifax 750P

Goodmans 5” midrange 8 ohm

auss 127

auss 15"

auss 187 o0
Jordan Watts Module 4, 8 or 15 ohm
Kef T27 R

Kef DN12
Kef DN13 SP1015 or SP1017
Lowther PM6 .
Lowther PM6 Mk 1
Lowther PM7
eerless KO10DT 4 or 8 ohms
eeriess DT1O0HFC 8 ohms
eerless KO4OMRF 8 ohms
eerless MT225HFC 8 ohms
Richard Allan CA12 12” bass
Richard Alien HP8B -
Richard Allan LPSB
Richard Atlan DT20
Ichard Allan CN8280
lch Allan CN820
Ichard Allan Super disco 60W 127
Ichard Allen CG15 157 bass
Ichard Allen Super Disco 10" 50 watt
ichard Allen Super Disco 8” 50 watt

MD9
dford MD6 dome mld range
d TD

Radford Crossover network

BD25 Mk |1 .

Soles 4001 G & K

Tannoy 10” HPD

Tannoy 12” HPD

Tannoy 15” HPD

Wharfedale Super 10 RS/DD 8 ohms
Castle 8 RS/DD

SPEAKER KITS

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

Helme XLK 20

Helme XLK 30

Helme XLK 35

Heime XLK 40

KEF kit 1

KEF kit iil

Peerlesa 1060

Peerless 1070

Peerless 1120

Peerless 2050

Peerless 2060

Allan Twin
Allan Tripls 8
RIchard Allan Triple 12
Allan Super Triple
RUchard Allan RAB Kit
Richard Altan RAB2 Kit
Richard Allan RA82L Kit

M

each

each

palr

HiFi

HiFi News

Beyer, AKG etc.

FREE with orders over £10—"HiFi Louds

} _En 1 es'’ Book

Complete kits in stock for Radford Studio 90, Radford
Monitor 180, Radford Studio 270, Radford Studio 360,
Answers Monitor (Rogers),
Compromise (Frisby), HiFi News State of the Art,
Wireless World Transmission Line (Bailey), Practical
HiFl 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. -

No

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

SPEAKER KITS

Fane Mode One Mi2 each £10'35
Wharfedele Linton [l kit palr £21-50
Wharfedale Glendale 3XP kit patr £47'70
‘Wharfedale Dovedale #! kit pair £58:40
Wharfedale Denton 2XP Kit palr £23'25
Wharfedale Linton 3 x P Kit palr £34-25

HI-FI
ON DEMONSTRATION

in our showrooms

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

THIS MONTH'S SPECIALS! Carr.
£2-50 Rotel RA 412 £77-95. Rotel RX 202
Mk Il £97-50. Videotone Minimax I
£43:00. Videotone Saphir Il £49-00.
Pioneer SX 450 £116-00. Sansui SC
2000/2002 £149-70.

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, audio noise meter, etc.

All Prices Include VAT
(Prices correct at 3.12.76)

Send stamp for Free 38 page booklet
*Choosing a Speaker'.

All units guaranteed New and Perfect.

Carrtage and Insurance:

Speakers up to 127 60p
127 £1-00
157 £1-75
18" £2-50

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

WILMSLOW
AUDIO

OW AUDIO

Dept. PW
Loudspeakers, Mail Order and Export:
Swan Works, Bank Square, Wilmslow.
Hi-Fi, Radio & TV : Swift of Wilmslow
5 Swan Street, Wilmslow, Cheshire.
PA, Hi-Fi & Accessories: Wilmsiow
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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164-166 HIGH ROAD, LONDON N22 6E]

(also) I3 SOUTH MALL, EDMONTON, N.9
MAIL ORDER DEPT.
1 ST. MICHAELS TERRACE, WOOD GREEN,
LONDON N22 4S].  Phone 883 4474

ALUMINIUM BOXES +8% MULYI-METER MM12

Metal project goxes glve vyvvmr work KA professional finish SRS 1t you need
a good io-

AB 2 -8 n .54y stroment for
AB8 4 4 1% 63p your work/
ABY 4 28 1 54p fobby | end
AB10 4 51 1} 3p youwre not
AB11 4 2} 2 S4p brepared to
AB12 8 2 1 45p settle for a
AB18 [ & 2 99p small  goale
AB14 1 5 2% 84p and poor
AB1S 8 8 3 1102 ranges, then
AB16 10 7 ] 41-85 read the
ABY7 10 4 3 1-02 specitica
ABi8 1 5 8 120 tions for the
- AB19 12 8 3 41-50 MM12, and

AC volts: 0 to i‘?"c‘“ﬁ?&‘ﬁé
0100” 100 WATT AMPLIFIER volts: , to
. Al bullt and tested, mounted on a plaln aluminium in 10 ranges, DC volta: 0 to
chassis which measures 187 x 94" x 4” and which you | 0:5, to 0/500 in 12 ranges.
ean mount into a cabinet ¢f your choice. Four con- DC current: 0 A,
trolled inputs, master volume, treble, middle and bass | 9/10  smps 10  ranges.
controls. Bfo rotected ont.puc 100 ‘watts clean into | Resistance: 0 to 100 ohms,
Sohm L/S. Ideal for disco, m grc;\zp‘.}, l:A and E:n:elsu D‘::l% ohma in 4
clabs. A bargain at 242 + 21 caxr + 8% VAT. g m % ranges S

g 8F x 41 x 24

AIRORAFT BAND CONVERTER 89, VAT,

A most popular uait providing instant Zsl_ce_llm:_/.__
conversion of any medium wave radlo | BARGAIN PROJECT BOX
to cover the fascinating H.P. | A plastlc box with moulded
aircraft band. Spec.: 9 volts. Used | extrusion ralls for PC or
with any AM or FM radio without Chassis panels with metal
requhing to be connected es: | tront plate fitted with four
110-185 MH: 70 serews (all suppled).

* 40mm, Our pﬁce Iﬁ 50 + 1‘2}% VAT OCR PRICE  50p. +-8%

POWER SUPPLY UNITS 71 MULTI-METER

+8% Ideal tester for everybody interested in
electrenics. Weighing less than 100
grammes and only 60 x 24 X 90 mm
Ranges: A.c. volte; 0-10V, 50V, 250V,
1,000V, D.c. volts: 0-10V, 50V, 260V

* 1,000V, D6, current: 0-1mA, 0-100mA.

Keaistanco: 0-150 kohm.
PP1 switched 3, 41, 6, Tl

o 8% VAT.
9 and 12 volts st 800 m/a, Erice 470518 0.

with onfof switch and | PRRRI

pliot light. Bize: 180mm>< 2% 3 CBLO
S§8mm X 7T5mm.

ONLY 2450

Anhydrous ferric chlaﬂde n double sealed one pound
poly packs. Our Price 85p+P/P+VAT @ 8% per Ib.

3 KILOWATTS PSYCHEDELIC
Llﬂlﬂ CONTROL UNIT

Three

Middle, Treble Each
channel has its own
sengitivity countrol.
Just connect the in-
put of this unit to
the loudspeaker  ter. = F

minals of an amplifier and connect v,hru 2507 up id
1000W lamps to the output terminals of the unit, and
you produce a fascinating sound-light display. (All

£18:50 pius 75p P. & P.4+8%

BARGAIN TRANSFORMERS

. . 12,012 volt 500m/a

| 240 volt primary transformer bargain.

approx size 60mm x 40mm x 50mm
fixing centres 75mm

Our Price £1-20 + 8%

3 WAY MULTIPLE AC ADAPTOR

M3 CONDENSER
MICROPHONE
Cardioid and omni-direc-

tional 600 ohm and 50K
ohm impedanece. 20-18,000

Hz. Onfoft switch and wind
shicld. Complete with stand | Susranteed.)
adaptor. Packed in presen~

This.compact adaptor enablu a large range of battery P:mn
po d radlos, and cal to be more economic- payanied
ally operated off the mains (220-240V A.C.) Instantly | “150
switchable for 8, 7-5 or 9 Volts, current rating is No Disco shonld

250mA, A polarity reversing coupler is incorporated thout our
into the 2 metre lead which is terminated by a unigue | ;... eﬂcc(ub;r‘;}ecbor, owo
4 wl{. plug offering connections by 21 and 26mm|yopove that this is the
sockets, 2-5 and 8-5mm plug. The sealed moulded unit most, veruti]e mschlne for
i:7nm&vm,:ma oy Rominay weigh 008 v d lmages
AR ominal weigl & to supplement, your music.
NLY £3-80 + 8%. Spec:—Volts =220/240 AC
iﬁhﬂ‘ TONLEEEER MICEOPHONE 50Hz. Lamp=-A1{187 150
Omni-Directional 8600 ohm $0-15,000H 2. watts, Btandard Lens=
Extra loog lead. Ideal for stage work. 60 m/m.
oonferences, etc, Price £8-80 -+ 124% A sturdy metal construc-
VAT. tion and ‘(;;,;xeu a range ox

LOW NOISE LOW PRICE CASSETTES--8% enses
Good quality tape in well made screw type cassettes. | Comes complete - with 6"
Presented in single plastic cages. * | Hquid wheel and ready to
C60=83p C90=48p Cl20=80p uge, A bargain at £27 +
10% Discount on ten or more casseties of one typel VAT 8%.

Al% STEREO PRE-AMPLIFIER

DEP Using standard phono plug con-
e o g s T, ot
4 ‘ohms. Maximum input: 30 mv.
ey B L) ‘\‘la.ximmn output: 1'8v (at 19} dis~
21" 40 ohm 20p toetion), Gain: l0mv input, 0-5v
o nutput. Frequency response: 30—

23” 80 ohm S0p 20,000 Hz. 8/N ratio: over 60 dB.

Power supply: 240v AC. Dimen-
sions: 101 X 63 x 40mm,
Our Price £5-50 + 124% VAT.

5" 8 ohm ceramic 21-25

UK, AGE 500 EBS OTHERWISE STATED
VAT—AIl prices are exeluding VAT, Please add to each item the VAT rats indlcated.

CRESCENT RADIO LTD.

19 MULBERRY WALK, LONDON SW36DZ TEL: 01-352 1897

CHINAGLIA DINO — ELECTRICAL AND ELECTRONIC TEST
EQUIPMENT MANUFACTURERS

PRESENT THE

DOLOMITI

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

A NEW HIGH SENSI-
TIVITY MULTIMETER
WITH ALL THE FEA-
TURES YOU WILL
EVER NEED

Accuracy: D.C. ranges, £ 2-0%, A.C. & G ranges i 2-5%.

39 ranges: d. c V, 0-150mV, 500mV, 1-5V, 5V, 15V, 50V 150V, 500V, 1-5kV;d.c.i,
0 a 500HA. 5mA, 50mA, 0 5A, 5A; a.c. v, 5\/ 15V 50V, 150V,
Vv, 1- 5kV.acl 5mA 50mA,0 5A, 5A; dB—1010 +05|n0ranges.

0005kﬂ Sk, 50k, 500k, SMQ, 50Mn pF 50kpF, 500kpF.

A i load and high current range fusing.
Scale mirror and fine pointer for accuracy of reading, Single knob maln range
switching and all panel controls. C.E.l. "Ciass 1 movement with sprung ]owel
bear)ngs Extended 92mm scaie lengih ior extra clarity. Compact ABS case 1

x 131 X 37Tmm. Weight 7509 with batteries. Supplied complete with carrylna
cese, fused leads, handbook and full 12-month guarantee. Optional 30kV d.c.
probe available.

Meter £45-90 Incl. VAT (£1 P. & P.)
30kV Probe £ £12-85incl. VAT

For details o! this and the many other excmng instruments in the Chinagiia range,
uiti measuring, automotive and electronic

Instrumen(s piease write or telephono

CARy perrs on

DORAM KITS CONTAIN
EVERYTHING DOWN TO
THE LAST NUT

AJLAIRAM

Ideal for avoiding drained batteries when parking after driving in fog,
this unit sounds an audibte alarm when the ignition is switched off
with the lights still on. An over-ride switch is provided for use when
parking. Easy to construct and connect.

£2.65+$ VAT (Order code 991-855)

Subject to availability

k ROAD INDUSTRIAL ESTATE, LEEDS LSI2 2UF

O'seas orders—add (5% 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 entitles you to 2 x 25p vouchers, each one usable
on any order placed to the value of £5:00 or more (ex. YAT).

DORAM ELECTRONICS LTD., P.O. BOX TR8, WELLINGTON

An Electr p Group Company

822 o -
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Stirling

ODULES FOR
COST-CONSCIOUS
CONSTRUCTOR

STIRLING SOUND policy is to ensure cuStomer
satisfaction by designing and making their pro-
ducts in their own factory in Essex and selling
direct. Production control-checked throughout. All
QV Modules are compatible within the range and

ov*

with much other equipment.

PRE-AMP AND CONTROL UNITS

UNIT ONE PRE-AMP/CONTROL

Combined pre-amp with active tone-control circuits. - 15dB at
40kHz treble and 20Hz bass. Stereo. Vol./balance/treble,

200mV out for 50mV in. Operates 10-16V.

/bass
£1-80 .
§8102 Stereo pre.amp for low output magnetic

S$S100 Active tone control stereo. +15dB on bass anés1 %3 P.U.sR.ILAA. corrected.Linearfeedbackfagizl?t.ys.

treble

88101 Pre-amp for ceramic cartridges, radio, tape, Stereo.zl:aa

sive tone control circuit shown in data supplied.

New style for
gower amps
$105, $S110

and S5120

é"”\\

POWER AMPLIFIERS FROM 3 TO
100 WATTS R.M.S.

THE NEW S§1100

Dellvers 100 watts r.m.s. into 4 chms using 70 volt supply.
Heavy duty, ruggedly constructed module compiete with
output capacitor and heatsink-type mounting bracket.
Size approx. 140 x 76 x 32mm. Just the job for disco or
P.A. use. £9-457
Large Heatsink—£1-00}

$5103 3 watt r.m.s. mono 1.C. with built-in current, short,
and thermal protection.. £1°75
$85103-3 Stereo version of above £3-25
SS105 § watls r.m.s. into 4 ohms, using 12V ($5312 for
example). £2-25
§S110 10 watts r.m.s. using 24V and 4 ohm foad. Use
55324 as the power supply. £2'75
S8120 20 watts r.m.s. into 4 ohms. using 34V. Use 55324
for your power supply. £3:00
Modules SS105/110/120 all measure 89 x 50 » 19mm (3} >
22in). Suitable power supplies will be found in the
accompanying range.

FM TUNING MODULES

§8201 Front end tuner, stow geared drive, two gang
A.F.C. facility. Tunes 88-108MHz. £500
§8202 |.F, amplifier. Metering and A.F.C. facilities. £2-85
§5203 Stereo Decoder for use with the above or other
FM mono tuners. A LED may be fitted. £385
Appropriate technical details with all QV modules.

*THE BUILT-IN QV FACTOR

A member. of the Bi-Pre-Pak group

220-224 WEST RD., WESTCLIFFE-ON-SEA, E

Telephone Southend (0702) 46344
Practical Wireless, February 1977

means Stirling Sound's guarantee of QUALITY AND VALUE
to give you today's best value all round. ’

"y
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SSEX SS09DF
CALLERS WELCOME

40 watts r.m.s. into 4 ohms
using 45V supply such as
S8345. ideal for, small
discos and P.A, 101 » 76 -
emm {4 3 kin).

£3-95t

\

TODAY’'S BEST VALUE IN

Power Supply

with 13-15Vv
take-off
points

vl MODELS
O CHOOSE FROM

All the tollowing are supplied assembled complete
with mains transformers and low volt take-off
points, Complete with mains transformers (except
$S300). All at 8% VAT rate. Add 50p tor p/p any
model except S5300,

$S312 12V/1A £3-75t
SS318 18V/1A £4.15t
S$S324 24V/1A £4.60t
$5334 34V/[2A £5-201
SS345 45V/2A £6-251
$85350 50V/2A £6-50t

$8300 Power stabilising unit adjustable from 10V/
2A to 50V/8A for adding to unstabilised supplies.
With bulit-in protection against shorting (p/p‘:gsz%‘

t
$8$310/50
Stabilised
power supply
with  variable
output from 10
to 50V /2A.
With  built-in
protection
against short-
ing. £11-95¢

J

WHEN ORDERING

Add 35p for pip unless stated otherwise. VAT add 12:%
to total value of order unless price is shownt when the
rate is 8%. Make cheques, elc., payable to Bi-Pre-Pak Ltd.
Every effort is made to ensure correctness of information
at lflme of 9oing to press. Prices subject to alteration without
nolice.
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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) | a.c. 680R—I.C.E.
250 A to 2:5A (5 Ranges). Resistance, Low Ohms, Ohmsx1, OhmsXx10,
e Ohms %< 100. Output Level Measurements 1-5V to 1000V (5 Ranges) 20,000 Ohms/Volt 80 RANGES
+ 6dB to + 62dB (5 Ranges). Capacitance 25uF to 25,000 uF (4[] 20,000 Ohms/Voit 1% d.c. 4,000 Ohms/Volt a.c. 2%
g p o f m
Ranges). 1000 times overload protection (on Resistance ranges). l§ ¥ d.. 100mV to 2V (13 ranges). v a.c. oy )
Meter movement diode protection. Size (without case) 90X [l 250ua to 54 (10 Rangos). Resistance Ohme x 1, x|
70x18mm. Automatic zero, non-parailax mirror scale. Un-l§ 100, x 1000, x 10,000 and Low Ohms. Reactance
o} M
breakable carrying case and probes supplied. Full After|lj Detector 0-10M Ohms, Freq. Measurement 0-5000 Hx
(2 Ranges). Output Level 10-2000V (9 Ranges)
Sales Servrce available. PI‘IGB £15 66 "‘c- VAT Decibels —24-470dB (10 Ranges). Capecitance
* 0-500,000 pF Q2 Ranges using mains supply) 0-20,
The I.C.E. Measurement System includes AU Ranplesd\nlnn ‘;‘Iernm 3 F\{oh ?aﬂew)- 1000
o = times overload protection on Resistance ranges
a comprehenswe range of acces and meter movement diads protection. 10 Measure
sories: shunts, transformers, spec- ment Functions and 80 Ranges. Size 128 x 95 x
EULLL R L CEMEUE GIS CIY CTACI (Gl 32mm.  Non-parafiax mirror scale. Unbreakable
I.C.E. High-Voltage d.c. Probe, Model 18. cafrying case supplled which contains probes,
Input Impedance: 500M Ohm, nominal (Other [T Al ol shorting link.
values available to order). The Model 18 d.c. IR ¥R BLIR/N]
Probe consists of a highly insulated moulded
plastic body, fitted with a hand guard-ring,
containing a stable, precision 500M
Ohm resistor, which may be used to
/extend the- d.c. voltage measuring
Y/ capability of analogue muiti-meters
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

and Distiitors Ele ctronic Brokers Lid 4553 Pancras Rd., London NW1 20B. Tel: 01-837 7781

ELECTRICITY(Bvols) §
ELECTRONICS6vols) S
TELEVISION (3vols) ‘

You'll find it easy to learn with this outstandingly
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-

perience. : ‘
m;!-z::r:: —----------------——---1

e aluaiin To The SELRAY BOOK CO., 60 HAYES HILL, HAYES,

BROMLEY, KENT. BR2 THP

WHAT READERS SAY "n!a‘s:'.‘:u"m.:....f:'ét" .
I didn’t know this subject could be so easily Piease find enciosed P.O./Cheque vaiue £............
gll'esegéecti. - derstand .{;lK..oEar‘l;rﬁe‘{d BASIC ELECTRICITY 5 parts £8:00 O
SasediioIsay aomAnTersianca prolyaur DooKS BASIC ELECTRONICS 6 parts £8-50 O
A bjery N fhave &, sound knowledge of the . BASIC TELEVISION 3 parts £5:00 O
Tick Set(s) required. Prices include Postage
YOUR 100%, GUARANTEE. If after 10 days examination you decide to
return the Manuals your money will be refunded in full.

o
GUARANTEE

Should you be, in
any way dissatis-
fied withthe

funded by return
of post.

Invaluable for my training as a Technician.

W. J., Stockport
They have an easy approach to learning that a
mathematical idiot like myself can easily under-

A-_---1

stand. K.L.Y., Ashton-u-Lyme NAME
Thank you for the excellent publicatiOn: the c --.--.-l..-----idﬂ. ----------- vewnasadnuiagaancensacanse FIETERT) $asaadTesuncannn dnasysnnnanas
best in form and type I have ever come across. BLOCK LETTERS ‘

T.L.O., Shanklin Cooomn veanrssesaaens consavaen SBCOCtOBERgRCON0RA000 P arieinssusien
[ find the Basic Manuals the best in their class FULL POSTAL .
and a real help in my work in phototype elec- ADDRESS ...... TS ESEEEERSE TR AREERRR R s e D000 Y
tronics. C.L.P., Cardif
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NEW MULLARD & MAZDA VALVES

All indivndu‘ally boxed. EXPRESS

Full trade discounts to POSTAGE
bona fide companies. Jimjorivave
Prices on application.

add 2p in UK.

M70  0-69 | EFS0  0°62 | PCCB8¢ 0-34 | PL504  1-49 | 30C15/
Dyse/7 0701 EFB3  1-30 | PCC85 102 | PL508 1-73| PCF3001-22
DY802 053 |EF85  0-70 | PCCss 0-98 | PL509 233 | 30Ci7 1-28
EBot 097 | EFss  1-73 0-97 | PL802  2-33 | 30C18/
EBCst 0-89( EF89 73| PCC182 1-22/ PY33 0-73| PCF8051-29
EBFG0 0-63 E*;g; }-“;i” PCFg gjg; g;g;/aoo 912 30F5/PFB18
EDERS o:“ EF95 1-63 | PCF86 097 | PY88/7  70p | 30FLi/
ECby o482 |EF1S8 0-93| PCFI00 150 Pyss o84 | PCEa00s-58
ECss -8 | EFisd 093 o0 1301 PysooA t-s0laoFL2 10z
ECe0 094 M3 122 EEF%; 2;:; PY300  0-72 { 30FL12 1-44
ECor o6 |EL3 140 3921 Py 0-72 | 30FL14  1-20
Eccs1 0700 Eim4  o7a|pGueoo .73 f U268 1-22)30Li/PCCE
ECC82 0-70 : FHRVT T :
EGcss o-70 | LS5 18 PCLEZ 034 0-56 { 30L15/
CC84 083 | EMal  1-24 | PG 0-g3 | UBCB! 0-80 | PCCBOS1 33
B E BT aBIRER bR iew gm\wy 0n
- 0-50 [ PCL86 . 0-97 i 3 83
EGrso. o3 | Eyeds? &0\ Py | |ucHSL 138 IOt 12
: 0-81 0-97 ;
ECF82 0-30{ EZ30 0-34 | PD500  2-62 | UCL83  1-02 ) 30P19/
ECFs6 ©0-78 | EZg81 070 | PFL200 1-23 La4 1-23 PC
ECH8! 1-73| Gy501 473/ PL36 140 | Uyss  o0-73 | 30PLt
CH83 1:06| Gz34 1-22 | PL81 1-23 ; 6/30L2/ PCL8011-35
ECH84 150/ 0C83 060 | PL8IA 1-40| ECC804%-20 | 30PL13/
ECL80 1-02| PC86  1-40 | PL82 0-48 | 6F23/EF812 PCL300 1-47
ECig2 069 |PCsg8 140 | PL83 173 1-18 | 30PL14/
ECLe3 0-93| PCS7 0-70 | PLss 102 | 30C1/PCF80 PCL88 1-7;
ECL8s 0-82( PC300 0-34 ! PLS00 140 "84 130PL1S 144
NEW VALVES PYSO! 0551|6456 045
et o3 iee o
l d- -d " T4t 1-50 | 6J7TM 065
ndividually boxed and |y, 75| oks6T 0.20
ugs 100 | 6KIG  0-85
guaranteed but of Euro- G o5 |skM  oas
pean or other origin at N L
¢ H UBC41 1060 | gL6G 2.
greatly reduced prices. BB 8% alice 2
i % 6Q7! .
Quotations for any Ubra 8% 2‘5333"@7 Eé,z
valve not listed. UcHe ¢80 ESNTGT 0-58
AZt'  1°00 ) EF39  1:25 OB2 0-45 | UCL82  0-40 susG " 1.5
S imER fmie LGS onve B
5 . 3 0 b £
853‘531 :-;8 EF8§ 0-50 | pco7  0-55 | UFG9  0-50 SXJGT 3-5‘;
Cyst 100 | EFBS  0-35 i pCopp 9-55 | UL41  0-B5 | 6X56  o-45
DAF91 o-40 | EF91 040 | pCCaq  0-45) ULB4 050 | 6X56T 0-55
DAF96 0-60 | EF92 0-50 | pCCag 0-62 | UY4t 055 | 786 0-80
DCCo0 1-85 | EF98 045! pCC8d ¢-55 | VY85 0-45 | 7B7 030
DF91 8-40 EF98 0-80 | pCC189 0-65 ( VR105/30 0-40 | 7C5 2-00
DF9s  o-6o | EF183 0401 pcEgy  g-gp | VRISO/S0 8°45) 7G5 1-00
Dkot  o-s0 | EF184 040 | piray .42 AR5 93500 THT 90-80
BKas 313‘; EL33  3-00 p&i% Seei1Ta 0-40 | 757 238
DLS2  0-50 | EL34  0:70 | plparo g.gg | 354 0-50 | 7Y4 0-30
DLss  o8sEL36 960 | oCraps 950 | 3V4 0-85 | 12AT6  0-45
DY% 055 : .30 | SRAGY  1-20 } 12ATT  0-45
oves o453 EL&t 090} PEERD 38015046 425 (124U 050
DY87  0-45 Eb‘ﬁ 1651 L&l8>  0-45 | SU4GB 0-70 | 12AU7  0-38
DYB02 0-47| EL 0351 5Cs3  0-70 | 5YSGT 0-85 | 12AX7  0-38
EABCS0 0-38 EMQS g_gg PCL84  ¢-50 | 5246 0-95 | 12BA6  0-50
EAF42  0-70 | EMEO 9. | PCLas o-go [ 6/30L2 0-90 | 12BE6  0-60
EBOT  0-30 | pyo, 0.0 | PCL8S  0-50 | GAKS  0-45|30C1  0-40
en pw g 1R oo, i fatiecy e
. i 0-60 ] i
EsCei o-40| EMET 3901 ppsoe 150 | 6ASTG 100 30C1E  o-90
S velEm eieme em i LN D
EBFS3 040 E 60 | PL36 063 i :
EBFB) 032 |tz g9 |PLsi  053|6BAS 083 | 30FL2  §-00
EBL31 2:00 | Eze0  0.30 | PL82  0-50 | 6BE6  0-45 | 30FL14- 1-00
ECC81 045/ Ezgt  ¢-31|PL83  0-50 | 6BH6  0-75 | 30L15  0-95
CC82 0-38| Gysor 0-96|PL84 050 (6BJ6 €75 | 30L17  0-85
ECC83 038! G730  o0.65 | PL500  0-85 | 6BQ7A 055 | 30P4MR 1-30
CC84 83513730  ¢.65| PLS04 088 | 6BR7  3-00 | 30P12  1-00
CC85 045 | G734 0-75 | PL508 9-96 { 6857 1-40 | 30P19 0-85
ECCBS 0-50 | iN309 1-50 | PL50S 1-60 [ 6BWS  1-00 | 30PL1  6-85
ECH35 1-50 | KT61  3-40 | PLB02  2-00 | 6BWT7  1-00 | 30PL13 1-f0
i k| w e o g, g mo
- 8 -63 ; .
ECH83 050 (7C5) 200 | PY3{  ¢-50 ( 6CH6 220 | 35Z4GT 0:70
ECLS0 060 | KT88  4.00 | PYS2  0-45 | 6SCW4  4-00 | SOCD6G 1,20
ECis2 042 | KTW6! 1.50! PYS3 050 |6F23  0-90 | 807 1-00
ECL83 ®75 MU14 108! PY88 063 (6F25  1-00 | B13ITT 1750
ECLEG 0-55 | N78 7-50 | PYS0D 110 | 6F28 075 | 813USSR 7-00
EF37TA 1501 OA2  0-45| PYB1/800 0-50 | 6J5M  0-85 | 866A  2-00

TRANSISTORS-INTEGRATED GIRGUITS

All  transistors, [.C’s
EXPRESS offered are new and
POSTAGE branded. Manufactured
15p per order in UK. by MuIIard* Texas, RCA
Ferranti, Motorola, ITT
aany o07 8pm  o-w | Fairchild, Lucas, etc.
aazis oz |BFs o2 Quantity discounts on
AAZI5 012 | BF115 0
Al 023 |BEI7s o38la |icat¥on
.
AC127  0-25(BF179 0-30 pp
AC128  0-22 | BF180  0-30 | OA200 010 | ZTX501 0-13 | ZN2005A 0-25
AC176 0-27 | BFi81  0-30 | OA202 0-10 | ZTX503 0-16 | 2N2906 0-22
AG187 025 | BF194 0-10 | OC16  1-25 | ZTX531 0-25 | 2N2026  0-15
AC188 025 | BF195 0-10 | OC20  2:00 | ZTX550 0-18 | 2N3053 @-20
CY21 0-55 | BF197 ©0-12| 0C23  2-25|INS14  0-06 | 2N3055 0-60
ACY39 100 | BF200 @-32{OC25  8-65| IN4OG!  0-07 | 2N3525 0-80
AD140 065 | BFS&1  0-25 | OC: 0-75 | 1N4002  0-07 [ 2N3614  1-00
AD149 065 | BFS98 0-25 | OC35  0-75 | 1N4003  0-08 | 2N3615 150
AD161  0-45 | BFW10 0-61 { OC35  0-75| 1N4004  0-08 | 2N3702 0-13
ADi62 0-45 | BFX28 0-28 | OC42  0-50 | 1N40D5 0-09 | 2N3703 013
AF115  0-25 | BFX88 025 {OC44  0-45 | IN4006 0-10 | 2N3704 0-18
AFi16  0:25 | BFYS0 0-21 | OC45 0-45 [ 1N4007  @-11 | 2N3705 ©@-13
AF117 025 | BFY51 0-21 | OC71  0-25 | 1N4009 0-08 | 2N3706 0-13
F185 1-60 | BFY52 0-23|OC72  0-45 | 1N4148  0-08 | ON3707 0-13
AF239 045 |BRIOO 0-40 [ OC76 045} 1S921  0-08 | 2N3 0-09
ASY27 0-45 | BY100 0-45|OC77  0-75|1S2033 0-20 | 2N3709 o0-12
ASY28 025 |BYi26 0-12] OC81  0-50 | 1S2051A 0-20 | 2N3710 ©-13
BA1G2 025 | BY127 0-12 | OC81D 0-28| IS2100A 0-20 [ 2N371t  0-13
BA115  0-15 | BFX61 series | OC81Z 1-00 | 1S3010  0-25 | 2N38ts  0-37
BC107  0-14 0-20 | OC! 0-55 | 2N6Y6 -20 | 2N3820  9-55
BC108  0-14 | BZY88 series | OC140 150 | 2N697 17 [ 2N3823  0-60
BC109  0-45 0-12{ OC170  0-50 | 2N706 12 | 2N3903  0-15
BC113 015 | CRS1-06 0-45{ OCt71  9:50 | 2N706A 0-12 | 2N3g04 0-15
BC117 - 0-22 | CRS1-40 0-60 | OC200  1-00 [ 2N1131 ©-23 [ 2N3905 017 .
BC143  0-30 | CRS3-05 0-45 | OC201 1-75) 2N1132  0-25 | 2N3906 0-17
BC147  0-10 | CRS3-40 0-75 | OC202  1-50 | 2N1302  0-30 [ 2N4058 @-16
BC143  0-08 | MJE340 042 ] OC203 1-50 | 2N1303  0-40 | 2N4059  0-12
BC169C 0-15 | MJE370 065 | OCPT1 1-25 [ 2N1304 0-45 | 2N4060 0-13
BC182  0-12 | MJE520 0-50 | ORP12  0-60 | 2N1305 ~0-45] 2N4061  0-13
BC182L 0-12 | MJERS55 1-25 | ORPG0  0-65 | 2N1306  0-50 | 2N4062  0-14
BCABAL 013 | MJE3055 0-75 | TIC44  €-30 { 2N1307  ©-50 | 2N4280  0-30
BC338 045 | MPF102 0-40 | TIC226D 1-40 | 2N1308 0-50 | 3N125 {75
BCY32 1-00 | MPF103 0-40 | TIL209  0-22 | 2N1308  ©-50 | 3N141  0-88
BCY33 0-70 | MPF104 0-40 | TIP42A 0-70 | 2N1613 021 | 40360  0-40
BCY34 0:75 | MPF105 0-40.[ ZTX107 0-10 | 2N2147 1-20 | 40361  0-45
BCY70 013 | NKT404 1-25| ZTX108 0-10 | 2N2160 0-75 | 40362  0-40
BCYH 0-22| OA5  0-75| ZTX300 0-12 [ 2N2360A 0-25 | 40430  0-85
BCY72 0-47| OAf0  0-55| ZTX301 0-13 | 2N2646 ¢-50
BCZ11 1-25{ OA79  0-12 | ZTX302 0-17 | 2N2004 0-25
BDI21 155 [ OA81 015 ZTX304 0-22 | 2N2904A 0-25
BD124 0-75! OA%t  0-07{ ZTX500 0-12| 2N2805 0-30
XN7400 0-16 N7428 0-40 , SN7486 0-47 | SN74145 1-26 | XN74182 2-00
N7 0-16 ( SN7430 0-18 | SN7490 ©-55 ) SN74150 1-75 | SN74193 2-08
SN7402 016 | SN7433 0-37 | SN7401AN SN74151 1-00 | SN74134 1-3¢
N7403 0-16 | SN7437 0-37 1-00 ) SN74154 2-00 | SN74195 1-1¢
N7. 9-26 | SN7438 0-37 | SN7492 0-70 | SN74355 1-00 | SN74196 1-20
N7405 0-22 7440 0-22 | SN7493 0-70 | SN74156 1-00 | SN74197 1-20
N;:a"; :g SN'IMUA':'92 b“ﬁgg‘ O-g SN74157 0-85 | XN74198 2-77
. i S 0-88 | SN74170 2-52 | SN74188 2-52
N7408 0-28 | SN7442 0-79 7495 0-85 | SNIe1 e e
7400 0-28 | SN7450 0-16 N7497  3-87 | SN74175 1-10
N7410 0-16 | SN7451 0-16 | SN74100 1-89 | SN74176 1-26
N LE|Sam el Svee ve) S 1
o 454 0 4110 0-58 | SN74191 200
S e g | s ve |
7. 0 7470 0 N . T
SN7417 0-38 | SN7473 0-41 N74121 0-50 DIL 8p!" 12p
Svem a S S8 SRS ek DIL b o
3N74z3 0-57| SN7de3 110 | SN74141 o.90 | SOCKETS16 pin 17p

THIS MONTH’S

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

Add 8% VAT
Can Transistors

ansistors | GPEGIAL OFFER

TERMS OF BUSINESS: C.W.0. Alc's to d

on application. Teiephone and telex orders accepted. Export and trade
enquities welcome. Open daily to callers 2 a.m.-5 p.m. Monday fo Friday.
Prices correct when going to press.

Prices on application for any types not Iistcd

Obsolete valves a speciality.

VAT

To be added
to all orders

Valves & Plastic
Transistors 121 %

Integrated
Circuits & Metal

VALVE MAIL ORDER CO.

Glimax House, Fallshrook Rd.,
Streatham SW16 6ED

Practical Wireless, February 1977
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SEMIGONDUGTORS

POSTAGE & PACKING
Please add 25p. Overseas

add extra for airmail
Minimum order

£l

GREAT WINTER

wss SALE!

TTL ICs

Type Quantity  Fype
1 100
£p £p

7400 003 0-08 7448
7401 0-11 0-10 7450
7402 0-11 010 7451
7403 0-11 010 7453
7404 011 010 7454
7405 011 0-10 7460
7406 0-28 0-25 7470
7407 0-28 0-25 7472

408 012 0-11 7473
7409 0-12 011 7474
7410 0-09 0-08 7475
7411 0-22 020 7476
7412 0-22 0-20 7430
7413 0-26 6-25 7481
7416 028 0-25 7482
7417 0-26 0-25 7483
7420 011 0-10 7484
7422 0-19 0-18 7485
7423 0-21 020 7486
7425 0-25 0-23 7489

426 0-25 0-23 7490
7427 0-25 0-23 7401
7428 0:36 0-34 7492

430 0-12 0-10 7493
7432 0-20 0-19 7494
7433 0-38 0-36 7485
7437 0:26 025 74%
7438 0-26 0-25 74100
7440 012 0-10 74104
7441 0-60 0-57 74105
7442 0-60 0-52 74107
7443 0:95 0-90 74110
7444 0-95 0-90 74111
7445 0-80 0-75 74118
7446 0-80 075 74119
7447 0-70 0-68 74121

Quantity Type Quantity
1 100 1 100
£p £p £p £p
0-70 068 74122 0-45 0-42
012 0-10 74123 065 0-62
912 010 74141 0-68 065
0-12 010 74145 0-75 0-72
0-12 010 74150 110 1-05
0-12 010 74151 0-65 0-60
0-24 0-23 74153 0-70 0-68
0-20 019 74154 1-20 1-10
0-26 0-22 74155 0-70 0-93
0-24 0-23 74156 0-76 0-68
0-44 0-40 74157 0:70 0-68
0-26 0-25 4160 0-95 0-85
0-45 0-42 74161 0-95 9-85
0-90 0-38 74162 0-95 0-85
075 073 74163 095 0-85
0-88 0-82 74164 1-20 1-10
0-85 0-80 74165 120 1-10
1-10 1-00 74166 120 1-10
0-28 026 74174 1-10 1-00
2-70 2:56 74175 -85 0-82
0-38 032 74176 110 1-00
0-65 0-62 4177 110 1-00
0-43 0-35 74180 116 1-00
0:38 0-35 4181 1-90 1-80
0-70 068 74182 0-80 078
0-60 0-58. 74184 1-50 1-40
0-70 0-68 74190 1:40 1-30
0-95. 0-30 74191 1-40 1-30
0:40 0-35 74192 1-10 1-00
6-30 025 74193 1-05 1-00
0-30 025 74194 1-06 1-00
0-48 0-45 74195 0-80 0-75
0-75 0-72 74196 0:90 0-85-
0-85 0-82 74197 0-90 0-85
1-30 120 74198 1-90 1-80
0-28 0-26 74199 180 1-70

Devices may be mixed te qualify for quantity price. Data is avaiiable for
the above series of I.C.’s in booklet form price 35p.

LINEAR IC’s

TBA 800

72709 14 pln DIL
741P 8 pin DIL

72747 14 pin DIL

NE 556 Dual Timer

IC SOCKETS

Order No.
1611 Sp
1612 10p
1613 11p

BPS8 8 pin
BPS14 14 pin
BPS16 18 pin

TRIACS

Order No.
TOS TR12A/400 50p
10A/400P
Plastic TR110A/400P 30p

ZENER PAKS

40mwW

PAK No.

1 Containing 20 3V-10V
2 Containing 20 11V-33v
£1 per PAK*

DIACS

BRI0O 15p

2A/400

D32

.1 5p

CAPACITOR PAKS

16201 18 Electrolytics 47 #F-10uF
16202 18 Electrolytics 10 4F-10014F
16203 18 Electrolytics 1004F-6801F

BUY ONE OF EACH
Special Price £1.20* the 3
16160 24 Ceramic Caps 22 pf-82pf
16181 24 Ceramic Caps 100p{-390pf
16162 24 Ceramic Caps 470pf-3300pf
16163 21 Ceramic Caps 4700pf-0.047uF

BUY ONE OF EACH
Special Price £1.60* the 4

RESISTOR PAKS

16213 1/8th 1000hm-8200hm
16214 1/8th 1K-82K

16215 1/8th 10K-8 2K

16216 1/8th 100K-1M

BUY ONE OF EACH
Special Price £].60% the 4

PO BOX 6 °

WARE HERTS

2nd

63A HIGH ST., WARE, HERTS

=3

V.AT.
Add 8%,
Add 121°
TRANSISTORS items.
to items
- marked*
AC128 10p 0Ca4 12p
AC153K 18p OC45 12p
AC176  19p  OCT1 9
AC176K 22p OC72 14p DlODEs
A moogh, W
4 P 0A47
AC188K 220  ZTX108 *6p  OA 81 A 4
BC 107 6p  ZTX108 *6p QA 85 6D IN40O7 $p
Bc1% 6P ZTX300 *Ip OA9l 5p  IN5400 11p
6p  ZTX301  *7p OA200/BAX13 5p  IN5401 12p
BC118  *0p  zTX 302 *gn  OA 202/BAX 16 5p N5402 13p
BC154'  *6p  ZTXb500  +ap IN914 4p  INS403 14p
BC 147 8 Zrxser  q0p  IN4148 4 5404 15p
BC 148 “p  ZTX 302 op [Ndoot 3p  IN5405 16p
BC 149 *8p 5N 5o IN4002 4p  IN5406 17p
BC157  *10a AN ¢ 19p  indoos 5p  IN5407 18p
BC188  *0p o oo DRI 6p  IN5408 2p
BC153 *10p
BC169C  *i0p 5'& eA :: . S
5
) ,gg 2N 1613 15p VOLTAGE REGS
BC 172 *6p g“ } g;; 15p  MVR 7805 85p
BC 177 12p 180 pyR 7812 P
BC178  12p 2N227  18p poa p
BC 179 12p 2N 2218 13p P
BC1ozL &k ap 2N ;g]gA 1
BC 183 *9p p
S E A=l % OPTOELECTRONICS
4 ] .
gg 'ﬂgl.& K*}“S 2N 2221A  16p L.E.D. Displays  Order No. Price
BC 214 *10p 2N 2222 15p DL7070:3” 1510 0p
BC st *6p gn 22227 1:p DL 747 0-6” 1511 1.50
C327 "2 2369 1
BC328  *12p  INZI9A  12p "f'iEL'z?d;SRe e Order No.
BC337  *ip  2N2904  1p [ =
BGaa  *Mp  2N2904A  15p V 117 Red -2 1504
BF 115 10p gl':ll ;gg:/\ 1;p 5 of either 50p
BF 167 10 1 . ’
G A S
194 *Sp D
BF 195 *9p 2“ 238; 12p OCPT 1520 5for£1-00
&
BEI0T 3 Nz  an
g up mme o THYRISTORS
BF 257 26p :: gggg i:p TO5 Qrder No. Price
BF 258 29p D IA/50 PIV THY 1A/50 13p
g;ﬁ% ;’:g g,’: g_m :;’:: 1A/400 PIV THY 1A/400 a2p
BExlas 155 2N375  vep TAJGOPIV THY 1A/600 up
BEX 85 20p  2N3706  *Tp TO6E
Brv S i3 N4 in ARGV Ty savio o
p 9 110 5A/400 PIV THY 5A/400 0p
BFYST  12p  2N3905 M gas500 PIV THY 5A/600 s0p
BFY 52 12p  2N3s06  *Mp
BFY 53 12p  2N5172  *ep TO48
16A/50 PV THY 16A/50 4op
16A/400 PIV THY 16A/400 sop
D.LY. PRINTED
18
NORMAL CONTAINS g UT/Ts# P
PRICE Pieces copper
laminate, box of F' E'T'
M etchant powder 2nast9 15p
] and measure,
tweezers, marker
pen, high quality ORDERING
SALE pump drill, Stanley  Please word your
PRICE  knife & blades, g orders exactlyas

inch metal rule,
FULL Easy to fol-
low instructions.

£0.5

printed not
forgetting to
include our part
number,
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NOW BI-PAK
BRINGS YOU-— MPA

The ALSO 30

RMS ' 4
35 w Power AmP Enjoy the quality of a magnetic cartridge with your existing
) ® ceramic equipment using the new Bi-Pak M.P.A. 30 which is a
high quality pre-amplifier enabling magnetic cartridges to be used
where facilities exist for the use of ceramic cartridges only.

Used in conjunction are 4 fow noise

high gain silicon transistors. It is pro-

vided with astandard DIN input socket X
for ease of connection. Supplied with [

full, easy-to-follow instructions.

POSTAGE &
PACKING

ONLY

(695

+ 8% VAT

A High Fidelity Power Amplifier with a maxi-
mum Power Output of 35 watt R.M.S,,
which has a maximum operating voltage
of 60v. A MUST for all HI-FI users.

Maximum supply voltage 15-60v Postage & Packing add 25p uniess other-
Power output for 2% THD 35 watts R.M.S. wise shown. Add extra for airmail. Min. £1-00
Harmonic distortion 0-1%

Load impedance 3-8-16 ohm

Input impedance 50K ohm

Frequency response +3dB 20Hz-40KHz
Sensitivity for 25 watts O/P 280mV R.M.S.
Max. Heat sink temperature 90°C

AL 20-30

e het 'AUDIO AMPLIFIER
Fuse requirements 1-5A MOD“LES

The AL20 and AL30 units are similar in their
appearance and in their generai speclfication.
However, careful sefection of the plastic
power devices has resulted in a range of
output powers from 5 te 10 watts R.M.S.
The versatility of their design makes them
ideal for use in record players, tape
recorders, stereo amplifiers and cassette and
cartridge tape piavers in the home. Harmonlc
Distortion Po = 3 watts f = 0:25% Load
Impedance 8-16 ohm
Frequency response + 3dB Po = 2 watts 50Hz-25KHz.
Sensitivity for Rated O/P—Vs = 25v. RL = 80 ohm.
f=1KHz 76mV. RMS. Size: 75mm x 63mm x 26mm.

s £ Q5 avesw £3 25

SR g NEW PAt2 Stereo Pre-Ampllfier
g ’ compietely redesigned for use with
N AL20-30 Amplifier Modules, Fea-
S . d . d f . d tBures Inclugre cm/oﬁ votluTe.cBalanlc?,
— ass and Treble controls. Complete
pecially designed for use in Bass and Treble

t.
Frequency Response 20Hz-20KHz

Disco Units, P.A. Systems, high power R e
. . . ass an reble ran
Hi-Fi, Sound reinforcement systems i 6 ’0 Inbut impedance { meg ohm
[ ]

AND for those who need more

P-O-W-E-R

Supply requirements 24V. 5SmA

SPECIFICATION: Size 152mm x 84mm x 33mm
Output Power: 125 watt RMS  Total harmonic distortion

Continuous . 50 watts into 4 oRms: g;;A, - | : N
Operating voltage: 50-80 50 watts into 8 ohms: 0-06% ower supply tor -30, Y
L:ads: 49—16 oh?ns S/N ratio: better than 80dBs $450 etc. Input voltage 15-20v A.C. Output

. Damping factor, 8 ohms; 65 voltage 22-30v D.C. Output Current 800 mA

Frequency response: 25Hz-  gomiconductor complement: 13 Max. Size 60mm x43mmx26mm.

20kHz Measured at 100 watls transistors 5 diodes A
Sensitivity for 100 watts output  Overall size: Heatsink width Transformer T538 £2.30

at 1kHz: 450mV 190mm, length 205mm, height :
input impedance: 33K ohms 40mm

ONLY £15.95.5%var

P.O. BOX 6 WARE HERTS

: COMPONENT SHOP: 18 BALDOCK STREET, WARE. TEL: 61593

Practical Wireless, February 1977
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- Consfructor,he say.....

ELCOME to 1977. Here's to all Practical Wireless readers
and c;;lmstructors; a very happy and successful New Year to
you all. ' :

But will it be? Can such a toast be justified when history and
fate have repeatedly combined to ensure just the reverse? Con-
sider the enormous odds against constructors in the coming year.

First, there is the absolute law to which all must bow; if anything
can go wrong, it will. Have you never noticed that toast a/ways
lands butter-side down? Now you don’t think that's just chance,
surely?

When you've soldered your last joint, tightened the last nut and
boit and switched on—that's when you start building your project!

You must also be resigned to the cantankerous nature of
soldering irons. As in 1976 (and all previous years) they will spit
hot solder on the carpet when you’re not looking, and if you drop
one and try to catch it you are absolutely guaranteed to grab the
hot end. Some claim they're made that way at the factory, others
say they actually turn in mid air.

If you're made of sterner stuff (well done) then you are doubt-
less going to press on. :

But then you'll face the resistor scarcity syndrome; Egad! In
simple terms, the nimber of resistors of any particular value you
have is inversely porportional to how badly you need them. if you
really, urgently want a particular value then you will, by this law,
have zero stocks of it. : .

The only exception to this rule is when you need two resistors
of the same value. In such cases you will always find one.

Another twist to the resistor scarcity syndrome is that when
you want, say, a 1kQ resistor, you wiil find virtually dozens of 10Q,
1000, 10kQ, 100k and 1MQ items. While the 9100 which is “near
. enough” will always turnout to be either 910 or 9-1kQ after you've
‘spent five long minutes trying to claw it out from the bottom of
the heap. ' ’ ' '

The charge on a battery is dependent upon how much you need
it. Simple rule here: not needed—fully charged, urgently required
—flat as a pancake. : N

No use avoiding batteries, either. The 13A fuse spell has al-
ready been cast. This is a magical power given only to fuses
enabling them to disappear all on their own, and then to reappear
later when not needed. And in a different place from where you
distinctly remember putting them, too. This trick is only performed
when conditions are just right. Like when you blow a fuse.

Please do remember in the coming year that if you actually
build something and get it working, the surest guarantee of
‘instant failure is to demonstrate it to someone else. So try to
content yourself with a quiet, solitary gloat. )

You should also heed observations that all those vital com-
ponents (or whatever) you need now will be in every advertisement
and shop window in eight months time. And at bargain prices, too.
But not now.

'So here's a toast for 1977: to all P.W. constructors—you are the
salt of the earth. Despite impossible odds you still build things,
and get them to work.

How about a combined assaultin 1977—a New Years Resolution
from both of us? _

We at P.W. will try our very hardest to give you the best maga-
- zine we can, packed with interesting news and projects etc. And
you keep defying the odds, just like you did so magnificently in
1976, '

Who knows, between us we just might make that damn toast
land butter-side up. : .

Now there’s a thought for 1977.

: LIONEL E. HOWES—Editor
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Why they go up.

T HE following is a letter from
one of PW’s main compo-
nent suppliers and explains

the position that firms, such as
Marshall’s, find themselves, hav-
ing soon to increase their charges
by a staggering amount. It
further explains the problems of
supply, and the return of unsatis-
factory components.

“It might be of interest to your
readers to note that speaking
from a professional point of view,
the amateur in the UK has had
an advantage over those in all
other countries in that he has
been able to obtain his ‘bits and
pieces’ at about two-thirds of the
normal cost.

This happy state of affairs has
now . unfortunately come to an
end, and unless you are a good
shopper you will have to pay 20%
t0 50% more for your cOmpo-
nents. This is a regrettable effect

of the erosion of the £, the com- .

mand of product (ie., the availa-
bility from stock for a premium,
or delivery of 10/16 weeks), and
also the shortage of manufactur-
ing facilities. Readers will recall
that in the 1973 era manufac-
turers opened up plants to meet
the demand of shortages, creat-
ing an abundance of stock which
they were then left with. There-
after, no sane manufacturer is
prepared to do the same again.
This of course makes the position
of replacemenis highly pro
lematical. .
There are componeunt stockists

" who still have old stocks at the

right price—hence the remark at
the start of this letter that a
careful shopper will still' get
value for money, but this will

‘cease as soon .as present stocks

are exhausted.

Now a word about ‘faulty’
components. People should

- realise that when they return

products with which they are
dissatisfied, manufacturers will
only entertain unsoldered items
for assessment. In 99% of cases
these are replaced without com-
ment, although the individual
may have  unwittingly ruined
the component. Therefore the
amateur does get the best from

Practicgl Wireless, February 1977
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manufacturers, who are after all
there to serve the customer’s
best interests, and it is important
that the consumer end of the
market should be serviced.”

i @M@:@@g 3

Sound '77

E expect that many of you-
were disappointed to

learn that the annual
HiFi exhibition held at Olympia
was cancelled. Well, if you're
really Keen and fancy a trip to
Manchester, all you HiFi fanatics
" will be well catered for. It
appears that a firm by the name
of Hardman Radioc has got
together some 50 leading manu-
facturers and is staging a ‘break-
away show’ called Sound '77.
Apart from the usual eqaip-
ment paraphernalia, we're
reliably informed that there will

be day-long demonstrations, film .

shows, audio shows and lectures
and live broadcasts by Radio
Piccadilly. One of the main points
that the organisers are stressing
is the ‘air of informality’ which
they have .tried to create, where-
by enthusiasts will be encouraged
to chat with manufacturers to
sort out any worries that they
might have concerning their
equipment. The venue has also
been carefully chosen with this
in mind, which is why a hotel
was considered more suitable than
a large hall.

Sound ’77 will start on the 20th
Janvary and continue until the
23rd, and will be held in the
Excelsior Hotel, Manchester Air-
port. Finally for all those who
think that they couldn’t afford
it—entrance is FREE.

for 5,000 components listed and
knowing that any components

bought from Home Radio are of

first class quality and are covered
by a full manufacturers
guarantee. To those readers
purchasing a copy of this cata-
logue now, will be given free, a
supplementary “Bargain Lines”
list, which will be updated at
regular intervals.

Home Radio (Components) Ltd,
Dept. PW, 234-240 London Road,

Mitcham CR4 3HD. Tel: 01-648

8422,

S 3% «gw g%; %‘mw

volume buyers, with prices rang-
ing from 70p each for 1,000 off to
around 15p each for quantities
approaching one million. At prices
like these it would be almost
worthwhile buying a couple of
million and using them as hard

.core for your garage drive!

s
Z

Home Office repents

OLLOWING a letter sent to
F the’ Home Office by the

RSGB, concerning Double
Sideband Suppressed Carrier
transmissions (see Leader article
—December 1976), the Home
Office say that they are now in a
position to permit amateurs to
use this mode of emission.

This new ruling is effective as
from the 1st January, 1977, and
will be included. in  the new
Amateur Licence.

Sosorry...

E published on the News
page in the December

issue, the new address of

Aijwa Sales and Service (UK)
Ltd. Unfortunately this has now
changed, and the new address is
shown below:—

30-32 Concord Road, Westwood
Park Trading Estate Western
Avenue, Acton, London, W3.

2nd time lucky?

LTHOUGH the first club
A that Mr Bales, a TV
Engineer, formed, sadly

had to close through lack of sup-
port, he has decided to give it one
more go, and will be opening up
a brand new Radio and Elec
tronics club. This new venture

. will start at 7.30pm on Wednesday

the 5th January at the Social
Institute Hall, Hill Street,
Wisbech, Cambridgeshire. So go
on all you enthusiasts, nip along
there on any Wednesday evening,
and make this club a success.

HE RSGB will be running an

I Examination Centre for the

Radio Amateur Examina-

tion on 19th May 1977, 6.30 to

9.30 p.m. at University College,

London. Entries to Headquarters

not later than 25th of February
1977.

*

Latest Catalogue

OOKING much the same as

I last year’s catalogue, the
latest product from Home
Radio lists many new com-
ponents, together of course with
a new price list. At £1- 00 plus 40p
p&p this catalogue represents
excellent value for money, con-
sidering the saving of time on
“shopping around”, keen prices

Practical Wireless, February 1977

Cheaper chips

NYONE' in the market for
A a few of those “not quite
so revolutionary now”
ZN414’s? Yes, do we hear some-
one say? Well  Ferranti have
recently announced a price reduc-
tion on this radio chip which is
ideally suited for such things as
“behind the ear radios”; “local
traffic radios”, “novelty radios”,
and IF strips. ’
The new price structure favours

WwWwWw . americanradiohistorv.com

Moved ...

ORMALLY of Bishop Taun-
F ton, Devon, Xeroza Radio

has now been transferred to
306 St. Pauls Road, .Highbury
Corner, London N1, and it is
hoped that these new premises
will be open for business during
the first week of January. Full
control of this new London
venture will be held by Mr. Tom

~Powell who has had extensive

experience in the component field

.over the last 20 years.

The firm carries a complete
range of components for the DIY
radio/electronic coastructor, al-
though special emphasis w111 be
given to providing a wide choice i

.in the capacitor field. _

829


www.americanradiohistory.com

Digital IC
TESTER

W.ENGLISH |

IFE is made much easier by using digital ICs

I to build up electronic circuitry, but it can be

awkward if their condition is below. specifica-

tion. This simple, effective and very versatile instru-

ment ensures that “good” ICs are in fact serviceable

-(the odd one can prove to be partly faulty) and can

also sort out bargains from “Untested Packs”. Even

“Unmarked Packs” can be a source of useful cheap

components, and a technique to deal with these
is described at the end of the article.

The instrument was developed after a study of -

manufacturers’ parameters, the requirements then
being worked up in a practical form covering all
anticipated objectives, retaining the original idea of
simplicity.

Circuit delails

Supply voitage, logic “0” and logic “1” levels are
basic. Switchable levels are needed, and are taken
from a Square-wave Multivibrator Clock circuit,
Fig. 1, which is a preferred means of testing Decade
counters. Indication of outputs is done by using LEDs
and all functions readily routed to any of the 14 or
16 pins of the IC. This routing is simply achieved
with flying leads from a 16-pin DIL socket, termi-
nated by pins which plug into sockets providing the
required reference levels.

For simplicity, the logic “0” is commoned to the
Ground (negative supply). Logic “1” comes from

one gate, both inputs grounded, of an SN7400. Two

gates cross-coupled form a Clock multivibrator, fre-
quency 90Hz, with a good squarewave, timing being
monitored by a LED driven by the alternate half-
cycle to that used for the Clock output. The fourth
. gate is used to produce trigger pulses needed when
testing monostables. Both inputs are normally un-
connected making the output logic “0”; and a quick
press and release of switch S2 momentarily con-
nects the inputs to ground, providing a short logic
“1” pulse. This is now fed to a sharply differentiat-
ing circuit producing very short +ve and —ve pulses
at sockets marked “J”.

LEDs 1, 2, 3 and 4 are driven by logic “1” out-
puts. LED 5 is for a logic “0” output, and its uses
are described later. The limiting resistors R1-R4 are
4700, which provide sufficient light with economy,
although LEDs can vary and another value could
be substituted.

The supply switch S1 is also spring-loaded, with
the practical advantage that when inserting and
extracting ICs ‘both hands are needed, and the set
is therefore “dead” during these operations.

830

The leads from the front panel are arranged in
the same pattern as the DIL connections, which
helps in setting up. They are numbered in two
colours, to cover use of 14- or 16-pin ICs. As an
additional aid, the leads 15 and 16 are in red and
the leads for 1-7 are yellow. Leads for 8-14 (10-16)
and green.

It is necessary to measure the current drawn,
and provision is made to clip leads from a multi-
meter, set to 100mA, to sockets L and K.

Operation

The Table of Connections, Fig. 2, covers a sample
range of ICs and for convenience Special Notes are
appended. After a few trial runs, operation of the
unit will become easier, and it can be left to the
user to explore the infinite possibilities using ICs
not on this necessarily short list.

Taking the 7400 as an example, the connections
to the sockets are made, then checked, after which
the IC is fitted. S1 should now be pressed and LEDs
1, 2, 3 and 4 should come ON and OFF in phase with
the Monitor LED 6. If a lamp does not light the
particular gate is faulty, and may be presumed open
circuit. The current drawn for a good 7400 should
be 8-10mA, although if a lamp fails to light and
the current taken is 40-60mA or more, that gate is
short circuit and the IC should be discarded. If one
of the lamps is less bright than the others, that gate
has a lower output, but may still be used, perhaps
in a selected position.

Practical Wireless, February 1977 .
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Special Notes

7400—LEDs 1, 2, 3, 4 in phase with Monitor LED 6.

7403—Set up as 7400 but open circuit collectors.
Gates function when taken to socket E (logic
6(0”

7404—Test 4 gates, then remove (3 and 4) and set
up (5 and 6).

7401—NAND open circuit collectors—iise socket E
(LED 5).

7402--NOR gates—LEDs out of phase with Monitor
LED 6. _

9470—As set up, LED 1, (Q) ON, LED 2 (Q) OFF.
Then change J and k connectio_ns as second
row, when Q will be OFF and Q will be ON.

7474—As set up, LEDs 2, 4 (Q) ON. Pull out pins
2, 12—LEDs 1, 3 {Q) ON.

9490—(a) LED 1 (D output) ON once after 10 cycles

of Monitor. This is decade configuration.
(b) After Monitor cycles 5 times, LED 1 is
ON for 5 cycles. This. is BI- QUINARY con-
figuration. (The outputs of extraneous gates
may be observed, and the different configura-
tions fully analysed.)

74107 Dual J-K Master/Slave Flip-Flop. As set up
LEDs 2, 4 aret ON, then change over—LEDs
1, 3 now ON. Change J/K connections as in
Asecond row, when LEDs 2, 4 are ON and
stay on.

74121 Monostable. With S1 pressed, LED 2 (Q) is
ON. Press and release S2, LED 2 goes OUT
and LED 1 comes ON for about 2 seconds,
then goes OFF, when LED 2 will again be ON.
This tests the internal resistor (2k), but if a

X components list

longer output pulse is required, interpose a
further resistor between pin 9 and socket (P).
74142 BCD to Decimal Decoder. The Decimal out-

puts are logic “0” but it was found preferable . . '

to test in reverse, when the output LEDs do
NOT come on. Fach input in turn is set up,
pins 1, 2, 3, 4 put in sockets (N), (K) (I), (),
.81 pressed and LED operation noted. (Here
for example LED 1 is OFF, but LEDs 2, 3, 4
are ON.) Next use pins 5, 6, 7 and lastly 9, 10,

U

41/4 1c1 —
Ciock pulse Q)
& éi’ p SN, @
RS 47k —
100uF — .
AN a2 B
R 47K
_ R1470 M 1ED 1 CCouF
R2 470 A ED2 e kg —0
® —i P | -. i
R3 470 M LED3 - | S
© o—AW, P 5 i Logicor T2
R4 470 A LED4 AT % & —O
2
4 ianqn )
®1 — e
3 0
- _ — t©
1/41C1 —
oJill, S2 el ) —
0 Al
¢ e o — 10
i c3 .
. 100pF
MWy .
- X 3 Bo—p
LEDS
® o —k= A _ =
i 51 couim ©
Vee e 1000uF :.f__o ®
51V regulated O
W ®
7400 :
7 ' : w352

ov 7)77/'

Fig. 1: Full clrcult diagram of the tesier, showing the various facilities available from the one internal IC.LED's 1 to 4 indicate logic '1', LED 5 Indicates

logic ‘O’, while LED 6 is the Monilor indicator.
Practical Wireless, February 1977
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Table of Connections (Fig. 2)

Type to be Pin numbers .
Tested 1 2 3 4 5 6 7 9 10 11 12 13 14 15 16
7400 ¢ |1 |Aa|l6e |1 | B H 6 I | D{6 |1 |K.
7403 G | I E G |1 £ H | E |6 |1 E | K
7401 E | G || E | G || H |6 |I E |6 |1 E K
7402 Alc|H|B|l6|H|H|6!|H|C|6|HID] K
7404 ¢!l Ale  Blelc|H]|D D |6 ! c |6 | K
40 | 6 | 6 |1 || G | A|H [ B | I* |1 6 | c i K
7413 | | 6 | 6| A | H B |I i G G | K
7420 | 1 |1 G |G | A H B |1 |1 6 K
7430 6 |6 {6 |6 |1 ] H | A I 1 K
7442 SEE SPECIAL NOTES H K
7470 (a) ! 1 | H B H| A I|H H | H G | I K
b 1 H{H|H|{B|H|A|H]|I I G | I K
7474 (a) I | G | I AlB{HI|DI|JCI|I | &1 | K
(b) 1 H |6 |1 A|(B | H | DIC |1 G | H |1 K
7430 (a) D (H |H K |H|H|]C|B |H|AID G
(b) G | H | H K |H|H|C BI|H|D A D
a07@ |1 | B |A | H|C|D|HI I ‘6|1 |[H &1 |K
(b H | B | A || C |D|H|H|&]|I H!l & | K
74121 B | ..|d |d | L |A]|H P | M| N K
* Touch ;;in to socket | while testing. .
Where socket E is used more than once in a test, take outputs in turn to this socket (logic ‘O’ LED)

11. The Truth Table gives the successive in-
put connections and the Decimal Output LED
5 which should be OFF in each case. Faults
show up as additional LEDs OFF. It is pos-
sible for the correct output to show as well
as faulty ones in which case the Decoder will
give spurious outputs, and should be re-
jected. i :

Construction

The console is made up using 6mm and 2-5mm
ply, see Fig. 3. Evostik Woodworking Adhesive is

Decimal Output 0/1/2/3|4|5|6 7|89
Decimal output

at pins 112314 910/ 11
Pin 12 (input D) H{HIHIHHHHH[I I
Pin 13 (input C) H{HHH Il [I]|[l|{HH
Pin14(input B)  |HIH 1|1 [H|H|I |1 |H|H
Pin 15 (input A) H{l {H{l {HjI |H{| H}!

LED which is not illuminated corresponds to the IC pin
numbers

Truth table for the BCD to Decimal Decoder 74142 integrated circuit.

832

recommended, joints being held until set by a few
small pins while the back cover is retained by
small woodscrews. A clearance hole is cut in the
top to accept the DIL holder and is soldered into
a piece of ¢-1 matrix Veroboard 6 x 10 holes.

16 pieces of thin insulated stranded wire, each
145mm long, coloured as described, are soldered in
at right angles. The spreader bar (Fig. 4) made
from softwood has shallow saw-cuts on each side as
shown. These are given a generous coat of Dunlop
Thizofix, and with the bar close to the Veroboard,
see Fig. 3, the leads are pressed into the saw-cuts
and a further coat of adhesive given. When set, the
leads are captive, and the assembly is offered up
and Araldited in place.

Seven pieces of stiff board are now cut and
cemented to the back of the panel and the base
between each pair of leads to keep them from getting
tangled when they are pulled out and pushed back.
Holes for the leads are drilled in the panel as
shown in Fig. 5. The size of hole is chosen so that
the leads are lightly nipped, in order that they
remain neatly in place when stowed away. )

In the prototype, pins and sockets taken from
surplus 25-way connectors were used but these may
not be readily available, so lmm sockets by Doram
Electronics are a good alternative. The mating plugs
are rather bulky for this design, and suitable pins
can be easily made from 18SWG copper wire with
the nominal diameter of 1-2mm reduced by judi-
cious stretching with the aid of a vice and pliers.

Practical Wireless, February 1977
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Top: 2-5mm ply 89 x 29mm

Back:.2:5mm ply
89x87mm
retained by
screws

Spreader bar
Front panel: 2-5mm ply,

Base:6mm ply
89x 125mm

(a)

] l+-Sides: 6mm ply

[
Front: 6mm ply )

w383

Fig. 3: End and plan view of the console. The wood used jn the proto-
type was ply, although hardboard could be used.

Pieces 15mm long soldered to the leads by 5mm
butt joints covered by short sleeves make a neat
and satisfactory job. Numbering of the leads is
done on the panel in two colours as in Fig. 5.

Conirol Board ‘

The conirol board, Fig. 6, is made from 0-15in
matrix plain Veroboard, 8% x 57Tmm. Very few
extra holes had to be made, two 1;in holes for the
switches and six with a No. 55 drill for the LEDs.
Before fitting the LEDs test them for wuniform
brightness. Sockets are spaced every other hole,
except for sockets J, P, N and M which are in a
compact group away from the others.

The SN7400 is soldered into a piece of Vero 0:lin
matrix 7 x 7 holes. A wire from S1 passes through

Shailow saw cuts

15mm 0-1"spacing

/I

8mm spacing

66mm

Fig. 4: Spacer bar which ensures that the leads from thelC to be tested
don’t get tangled and strained through continual use.

Practical Wireless, February 1977

89mm o

l¢
I i
24mm
1 15 14 13 12 11 10 9
| BV P8
13mm
(o} Qo o] [o] Q (o] [*] o
1 2 3 4 5 6 7 8
21mm
A 4

T o
bbb

8mm spacing

W355

Fig. 5: Dimensioned drawing of the front panel, giving the position
of the holes required to enable the leads to pass from the IC under test
o the sockets.

the “14” hole to socket L, and then stiff wires
taken to logic “0” (H) and “1” (I) sockets. Other
components are wired in following a “right angle”
pattern, so that sleeving is not necessary. Flexible
leads for the power supply are led out of the bot-
tom corner at the back, to an external bench mains
unit, 5-1V stabilised or a 4-5V battery pack.

e e T e

Photograph of the underside of the Prototype control board, showing
how the components are soldered directly to the sockets, LEDs and
switches.

Testing

When construction is complete, the reference
levels may be checked. With S1 pressed, the Monitor
LED should come ON and OFF with a 1:1 mark/
space ratio. The logic “1” level is checked by patch-
ing the H sockets to sockets A, B, C, D when lamps
1, 2, 3, 4 should light. Voltage level should be 34V,
The current drawn is minimal.
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Unmarked IC’s

The procedure for unmarked ICs requires some
patience, but no harm can be done unless the supply
is connected the wrong way round. Analysis of
TTLs reveals a pattern for these: .
16 Pin

14 Pin
Vece — 14 4 5 5 5 16
Ground — 7 11 10 12 13 8

As a starter example, plug in a 14-pin IC, connect
pin 14 to socket K, pin 7 to socket H and connect
a milliameter to sockets L and K. Make no other
connections. Press S1, and if a “normal” current is
drawn, the supply connections are correct. If no
current is drawn, try the next pair, and so on.
When supply-ground connections are correct, try:
(1) Pin 3 in socket E (LED 5 responds to a logic
“0” output.) The lamp will light for a NAND/
NOR gate. If not try...

(2) Pin 3 in socket D in case it is an OR/AND gate
giving a logic “1” out with floating inputs. Again
if not. ..

(3) Repeat (1) and (2) using pin 6. The first gate
could be faulty, or the IC is a 7404, 7410 or 7413.

(4) Pin 8 in socket E, with the first checks unavail-
ing, would indicate a 7430 (8 input NAND).

(5) Finally try pin 1 in socket E—it could be a 7401
NAND gate with open circuit collector, which

834

works with LED §5. Pin 1 in socket D would

indicate a 7402 NOR.

These five tests should reveal the gated ICs in the
batch, and by making the appropriate input connec-
tions the type can be identified. The table of con-

R8
o |
Ciock Skts.G
C2RS s
—_— .
1RE| o s amaa - H I H Ground,'
C1Re 7 9 Logic ‘0
g kts.
8 SN740014 Skts. H
Ty L[HIH I
Logic 1 Ground Lo ic'0’
Skis. 1 1 skt L g
(a) Plain side (b)Clad sme

Detailed drawing of the 7400, its mounting, and connections to the
board,

nections will help, but a full list covering all types
is a necessity if all types are likely to be used.
Experience is an advantage in identifying the
more complicated ICs, but with some practice, fol-
lowing the examples given, it should be possible to
do many of them.

Practical Wireless, February 1977
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RVIGE FOR READERS

All boards, except SRBP, are glassfibre, drilled and roller-tinned

To:- READERS PCB SERVIGES LTD, PO BOX 11, WORKSOP, NOTTS

Please supply PCB/s as indicated by tick/s in box/es

issue Project Ref Price P/P
Sep 75 Electronic Clock (set of three) DNO0795/6/7 2-40-+15 J
Dec 75 Random Number Selector DNO793A  0-98+12 O
Dec 75 Sound-To-Light Display DNO0798 115412 |
Dec 75 12V PA System DN2/JM 0-98+12 |
Dec 75 Disco System, Amplifier )
(2 required) each AMO0421 4-40+22 O
Dec 75 Disco System, Light Modulator AMO0423 3:50+22 N
Jan 76 Music Box SRBP DN1/dM 2-254+18 [l
glassfibre DN1/JM 3:00+18 O
Mar 76 CMOS Crystal Calibrator AMO0438  1-19+12 O
Apr 76 DF Receiver (set of two) DN4/JM DN5/JM 1-92-+15 N
Apr 76 Wobbulator AMO0443 1-08+12 O
Apr 76 Auto. Slide Synchroniser AMO0441 2-334-15 O
June 76 Dig. Freq. Meter (set of 4) 4X A.004 3-17+15 O
July 76 Transistor Tester A002 3:08+18 M
July 76 Disco Preamplifier A003 0-65+12 M
Aug 76 Cassette Player Power Supply A001 0-65+12 O
Sep 76 dJingle Machine A005 2-30+12 O
Sep 76 Capacitance Meter A009 2-59+14 ™
Sep 76 Octavia AF Source A010 1-30+12 N
Oct 76 dJingle Machine, Mains Unit A006  2:08+4-12 O
Oct 76 Digital Car Clock (set) A001/2/3  2-58+12 O
Oct 76 Interwipe DN8JM 0-80+12 O
Oct 76 Video-Writer (set) D002/3/4/6 A007 21-44+50 O
Oct 76 Hazard Flasher D005 0-764+12 |
Nov 76 Low Level Battery Indicator AD16 0-40-+12 O
Nov 76 Electronic Thermostat A017 1-30+12 ]
Nov 76 Cirtest Probe A018 0-48+12 O
Nov 76 Burglar Alarm A019 0-504-12 ™

Nov 76 DFM Pre-scaler PCB A015 will be added to set of four
DFM boards at no extra cost.
Dec 76 Chromachase A021 5-704+22 O
dan 77 Oscilloscope Calibrator A023 1-25+12 N
dan 77 lcelert A020 1-45--12 O
Jan 77 Polyphon, motor and main boards A025/4 7-90+20 O
Polyphon, tune disc, blank, SRBP AQ08* 0-90+15 O
Feb 77 Transistor Checker A026 1-18+12 N

Post and packing is for one board or set of boards. Prices include VAT

Remittances with overseas orders must be sufficient to cover despatch
by sea or air mail as required.

I enclose Postal Order/Cheque ACCESS welcome.

NOceii e Send card number only.
for £..civvvvniannns made payable to READERS PCB SERVICES LTD.

172 1 e PRI P
ADDRESS ....coovviuivitiisietiteeesesetsessee s easeat s aas et s er ettt |

........................................................................ Post Code ....oocvvnveniniinennnns

Any correspondence concerning this service must be addressed to READERS
PCB SERVICES and not to the Editorial offices.

Practical Wireless, February 1977
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F.C.T.
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OME people, once they become the proud
possessors of a digital frequency meter, wonder
liow on earth they managed without one for so

long! The writer feels like that about his slide-back
FET voltmeter and wonders why he did not make
one years ago!

The meter measures the peak voltage of audio
and radio signals over the range 50mV to 2-5V and
consists of a conirol box to which may be connected
one or more probes. The box houses two potentio-
meters, 8 x HP7 batteries and a microammeter, while
the probe bouses an FET, a resistor and two
capacitors.

Operation

The slide-back principle is simply that of providing
a variable voltage so connected as to oppose the
input voltage to be measured. When no current is
drawn from the input then the two voltages are
equal and opposite. At balance such a voltmeter
therefore presents an infinite input impedance. The
scale is linear and this may be provided, as shown
in Fig. 1, by a volimeter across the variable internal
supply or by calibrating the potentiometer dial.

836
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Since a microammeter is needed to detect the
balance point such a meter must be protected against
a large unbalance current with a series resistance
and a diode shunt, Fig. 2. To.achieve a balance one
must be able to detect a movement of the meter
pointer for a very small current. Meters with fine
pointers and fine graduations may be better than
more “sensitive” meters with thicker pointers and
graduations. The length of the pointer also plays a
part for the end of a longer pointer may move more,
for the same currenti, than the shorter pointer of a
more ‘“sensitive” meter. The writer settled for a
50.A meter whose overall dimensions were 60 x

45mm.

Voltmeter

Fig. 1: above, method of providing a known variable voltage when
using the slide-back method of voltage measurement.

Fig. 2: below, use of a diode to prevent damage to meter by large
out-of-balance currents.

To measure altecnating voltage one or more diodes
must be included in the circuit. The single diode
method, Fig. 3a, suffers from the need to provide a
complete DC path before any out of balance current
can Aow. The methods shown in Fig. 3b and 3c do
not need this. In each case a capacitor is included
to prevent any DC in the input being measured. The
trouble with any diode method is that diodes do not
start to conduct until the input reaches about 0-5V

Practical Wireless, February 1977
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Fig. 3: Methods of rectifying the alternating voltage input. (d) is the
circuit used to provide curve A in Fig. 4

and the scale is not really linear until some 10V are
reached. Fig. 4 curve A shows the response curve for
a simple diode meter using the circuit shown in Fig.
3d while curve B shows the response of the slide-back
FET voltmeter.

The gate-tc-source junction of an FET has the
characteristics of a silicon diode, but it is used in the
reverse bias condition so that its operating current
is only a few nanoamps and the input resistance
many megohms. The drain-to-source junction acts as
a resistor whose value depends on the gate-to-source

voltage.
10 = 100
9 / /8
; / // A
@ 5_
7
6t e W 5160
K I / &
°lg LY %
4 A 2140
3 ” :
2 // // 20
! /
Vi Volts (Peak) 5
) 05 10 ™5 &0 25 3-0

F/g 4: Curve A is obtained using the circuit of Fig. 3(d} above. Curve B
is the response curve of the FET voitmeter described in the article.

Practical Wireless, February 1977

% components list

Resistor R1, TMLMJ20W. Rx, see fext, about 3-9ki)
Capacitor C1, see text. C2, InF, ceramic. Diodes I .
and D2, tNO14 or similar. Transistor Tri, 2N3819 or,
SNBEIGE, Meter M1, 50y A FSD, 66'x 45mm ‘(Watford

Electronics). Baftenes 8 x HP? with two holders.

Aluminium box 5% x 2% x 1§n. or similar. Potentio-

meters VR1, VR2, 5k{} lin. mth knobs. 3-pin plug and

socket. Probe cabie and material, see text. $w:tch 31,
Goub!e pole on-off.

Circuit

Fig. 5 shows the circuit of the probe and Fig. 6
that of the control box. It will be seen that the drain
current is measured by the meter ‘which is protected,
as already described, but with two diode shunts
D1/2, placed back to back. Negative bias is applied
to the gate via R1. The bias needed to reduce the
drain current to zero varies between samples and it

- was found, in the case of the 2N3819E used, that

about —3:65V were required. The resistance Rx,
in series with the zero set potentiometer VRI, is
chosen so that the cutoff point is within the range
of that control when the negative bias potentiometer
VR2 is set at zero. In the case of the prototype the
value required turned out to be 3-9k{). Thus the
operation of the negative bias conirol could add
another 2-25V.

Se€ fext
ee tex ™1
2N3819

or2N3819E

Probe
o

|

o,

| |+6V
“
- ING14 I
9__ p] i
Ny

~ o
7%

d
(09 sg
dg s
2N 3819 2N 3819E '

Fig. 5: above, is the circuit of the probe used with the control box,
Fig. 6, below. Two probes will cover most AF and RF requirements.

Two 6V batteries are needed, one to provide +6V
for the drain circuit and the other to provide up to
—86V bias but since the current drawn is less than
1mA small batteries can be used. Since the writer

837
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finds a substantial 12V supply useful for other
purposes eight HP7’s were used, in two boxes each
holding four batteries and fitted with press studs. .

Construction _

The parts of the probe are assembled on a strip
of Veroboard 3 holes wide and 24 holes long, Fig.
7a. The FET and resistor R1 are soldered to terminal
pins while the stif earth wire is soldered to two

Veroboard 0+ "matrixr‘/ Tr1is 2N3819E GT21

Fig. 7(a) above, shows the method of constructing the simple probe
while (b) below, illustrates the location of the few components in the
control box and the wiring.

=y XY Jﬂ\ﬁé
ﬂ]ﬂl‘llﬂ FIH l PRX

838

such pins. The capacitor C1 is soldered in and three
other terminal pins serve as connections to the
three-core cable which is anchored to the board by
wire loops. The aluminium box is used upsidedown,
with the lid underneath. Fig. 7b shows the wiring.
The use of a three-pin socket allows more than one
type of probe to be used with the control box. The
coupling capacitor Cl is chosen to suit the frequency
range i.e. its reactance needs to be small compared
with the voltmeter input impedance. For the audio
range Cl should not be less than 0-5xF and for radio
frequencies not less than 100pF. This capacitor needs
to have a very low leakage if the zero point is not
to be altered when the load is connected to the input.

Operation

The operation of the voltmeter is as follows: —

1. Set the bias potentiometer to zero, i.e. towards
the end connected to the set zero potentiometer.

2. With no input voltage, set the set zero potentio-
meter to give a zero meter reading. This is best
approached by reducing the meter reading very
slowly to zero and then giving a slight movement in
reverse. A movement of the pointer should then be
just detectable. Care should be taken to see that the
pointer is not pressing on any mechanical stop.

3. The input is then connected and this time the
negative bias potentiometer used to reduce the meter
reading to zero. The final position of this potentio-
meter is then read off.

If the meter is to be used only as a detector then
the bias need only be set to give a convenient
reading.

Practical Wireless, February 1977
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Unique full-function
- 8-digit wrist calculator...
wailableonlyasakit.

A wrist calculator is the ultimate in common-sense portable
calculating power. Even a pocket calculator goes where your
pocket goes —take your jacket off, and you're lost!

But a wrist-calculator is only worth having it it offers a
genuinely comprehensive range of functions, with a full-size
8-digitdisplay.

This one does. What's more, because it /s a kit, supplied direct
from the manufacturer, it costs only a very reasonable £9.95
{plus 8% VAT, P&P). And for that, you get notnly a high-
calibre calculator, but the fascination of building it yourself.

How to make 10 keys do the work of 27

The Sinclair Instrument wrist calculator offers the full range of
arithmetic functions. It uses normal algebraic logic (‘enteritas
you write it'). Butin addition, it offers a % key; plus the
convenience functions v'x, 1/x, x2; plus a fult 5-function memory.

All this, from just 10 keys! The secret? An ingenious, simple
ks like this.

s
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 ieft above the keys...

3.and hold itto theright to
use the functions to the
right above the keys.

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

Sinclair instrument Lid,
6 Kings Parade, Cambridge,
Cambs., CB2 1SN.

Tel: Cambridge {0223) 311488.

Practical Wircless, February 1977

‘complete and ready for assembly. All

Assembling the Sinclair Instrument
wrist calculator
The wrist calculator kit comes to you

you need is a reasonable degree of
skill with a fine-point soldering iron.
It takes about three hours to
assembie. if anything goes
wrong, Sinclair Instrument
will replace any damaged
components free.; we
want you o enjoy
assembling the kit,
and toend up witha
valuable and useful
calculator.

Contents

Case and dispiay

window.

Strap.

Printed circuit board.

Switches.
Special direct-drive chip

{no interface 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 wili 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.

" Tr——— HA——— Ko ————

To: Sinclair Instrument Ltd,
6 Kings Parade, Cambridge, Cambs., CB2 1SN. |

* Please send me. . . {gty) Sinclair Instrument wrist-calculator
kits at £9.95 plus 80p VAT plus 25p P&P (Total £11).

* | enclose cheque/PO/moneyorderforf...........

* Complete as applicable.

Name
Address

|
|
|
|
|

o A —— — w0 ot R Teamar—

{Please print) )

| understand that you will refund my money in full if  return the

kit undamaged within 10 days of receipt. ] PW/2
839
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VAT INCLUSIVE PRICES [y bigied druices rom
= . ) g _ RCA, TEXAS, MOTOROLA,
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7403  13p 7496 90p | ACI76  20p [ gCa78  32p | BFX30  32p I TIPS3A 970 | groge 45p
Jios  z4p 747 aaop | AC187  20p | BCy70  20p | BFX84  30p §TIP3IC 120D | mpriog  40p
JaHos 3op 74100 116p | ACi88  20p | BCy71  24p | BEX85  30p | TIP34A ;ggn MPF103  40p
7405 2Bp 74104 60p { AD149  54p | BD124  140p BFX8s  30p] TiP34C P | MPF104 40p
7406 4sp 14105 S0p|ADISI  39p | apysy agp | BEXST  30n | TIPISA 2430 | yprios  4op
7407 43p 74107 36p | AD162  39p | gpy3p  a3p | BEX8S  30n 1 TIP3SC 290p | onssie 275
7408 22p 71409 70p f AF114 22p | BD135 54p BFYS50 17p | TIP36A 287p 2N2820 50p
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72 g 745 90 [BCI% 1P| Brist  3sp|MpSOop 7ep |2Neds  43p | oNseds  4sp ALL PRICES
7427 4op 150 120p | BCI69C 15p BF182 35p | MPSUSs 98p | 2N706 22p g‘#gzl! 40p INC. VAT
Tz 4w e YoR|ecin ap|BFise  2éploczs soploNos 2 | FUMT .
Taio isn e ezp|BCi7e Mo BRISs  2dpjocss  dopl2neis  4dp L Lst  Sonic
T2 @ jaie 1ep|BCITS  Me ) BRI 1B O04 1SR 1TNNS  25p | DIORAD 5” FANE 501 Mid or Price
7437 31p 74155 g7p §BCi77  20p 79 8842 :99 i 25" SIGNAL Full range Sp. Price  £4-95
743 37p  74tss 81p |BC1I8  17p | BF1SE  {Ip} 0G4S AR }oNe 5o OA47 9p 8” x 5 10w Various makes  Sp. Price  £3-95
2440 18p 74157 g6p|BC179  2op | BF197 - 1SpjOCT - 28ppIRIARL  GeD | O0Ast  10p 8" AF. Model 80 3p Price  £5:95
7441  #sp 74150 220p | BC1S2 120 | BF200  40p TIR20A W | 2RISR a0 | OAss  11p 8" A'F. Model 83 Sp. Price  £6-95
a6z T30 74jep 107p |BC183  12p 1 BF2sT  34p 1 TIP29C  42p | ZN13 By OA%o I» FANE 8" 808T Sp. Price  £3:95
7443 116p 74181 107p P TS 2Nto1s  22p | SAY Sp FANE 8" 807TP Sp. Price  £4-75
7444 116p 74162 107p | S Ext. Comp. 8 pip DIL dop |oNiT1s  sep ] QA% & WHARFEDALE LINTON
1445 120p 74163 197p § A FET On. Amp TO 95 soon |3NIIL . %2m oAz 8p KIT Sp. Price Pair  £23-95
7446 98p 74164 130p 4209 Ext. Comp. 814 pin DIL 30p | 2Noate  22p | SA2  10p 8 FANE MODE ONE KIT Sp. Price Pair  £19-75
7447 90p 74165 1500 § 792 B o 14 pin DIL 45p | oNszes zopjiNela  4p 10° WHARFDALE GLENDALE XP
7448 80p 74186 140p |, int. Comp: 8/14 pin DI 250 | onzses  1sp 0 INGiSs 1B KIT Sp. Price Pair  £53-95
7450  18p 74167 340p | o Dal 74114 pin DIL b | oNoase  azp | 1N4T4s 4P 107 ELAC Model 10RM Sp. Price  £3-83
7451 18p 74170 300p | o0 Ex,act,mp 8 pin _DIL 40p | 2N2904/A 22p RECﬂnER 12" FANE 12l/I5LR 20w Sp. Price  £7-95
7433 i8p 74173 1600 | 774 Prog. Op. Amp TO 99 153p | 2N2305/A 22p | BY100  3tp 2% EANEL 122110 S Price  £7a95
7454 1sp 74174 120p] 2o D On Amy. 8 pin DIL  T5p | 2N2306/ A 22p | BY128 15 " POP 25T Sp, Price  £9°9
T80 18p 7417 107P 513 CMOS/Bipolar Mostet 108p | 2n2026RE 9p | BY:27  12p 127 TITAN 12/35 35w £is-80 £10-50
iU mElE dbgmantoo Wl ME R \EIAUERGR. @l g
7473 36p 74180 10sp | 3890 Quad. Op. Amp. 14 pin DIL 80P %ﬁgggg zgs m:%‘ _GI: CELESTION Gl12M Sp. Price  £12.99
7414 37 74181 322p | LINEAR 1.Cs. . 9N3055  S4p | 1N4005 ™ 12" CELESTION GI2H 30w Sp. Price  £15-95
7475  45p 74182 89p) Ay-1.c2i2 Tone Gen. 16pin DIL B50p § 23438 72p | 1N40OT  Bp 12” CELESTION G12/50 50w  Sp. Price £16-50
7476 378 74185 146pP§ CA 3028A Diffl. Cascade Amp. To 99 1120 | 2N3ade  151p G12/50TC Sp. Price  £17495
70 S4p 74190 1550 | SA 3040 5 Transisior Array 14 pin DIL g5p | INGaes Viab | ZENER 12" GOODMANS 12 PD Se. Price  £17-95
7481 103p 74191 15501 CA 3048 Quad. Low Noise Am 2500 | SN3708  14p | Soae Y, 127 GOODMANS 12 PG Sp. Price £17-95
ez gse  7atae 130m | EA B2  BiRcaccade Amp, TOS/DIL 15D 4 m 4 127 FANE ‘SPECIALIST’
7483 89p 74193 130 i, & iL o7p | 2N3T04  14p [ 1w 22p DISCO 80 £25-95 £17:50
B o 03 'TepfGAlom  gp Trapsconduct Ame S Ol in | aNs0s 14| noise 12” FANE ‘SPECIALIST’
J4ss 120p 74195 102p | EA 3000AQ FM Stereo Decoder OIL  500p | aNaros  11p | 25¢ 140p GUITAR 80L £24-75 £16-50
7488 3sp 74196 1080 | €1 5038BC VCO Funken 14 pin DIL 800 | oN3v0s  A1p | BRIDGE 12 FANE 'SPECIALIST'
7489 340p 74197 108p ] |C)18038CC VCO Fun.ken 14pin DIL 370p | 5N3707 _14p | RECTIFIERS GUITAR 80B £24-95 £16-50
780 4p 74198 2700 | LM3BON oW Auglo Amp i pin DIL 1126 | N377a 320 | A sov 20 127 FANE 'SPECIALIST’ P.A80 £24-75 £16-55
7490 90p 74199 270p § | MagiN Stereo Pre Amp14 pin DIL  190p | 2N3866 90 | 1A 100V 27p I2:: FANE CRESCENDO 12A £57-35 £37-90
C-MOS ICs LM389N  Aud Amp +3 '1rrs ArDr."ISD L 175p 2N3904 22p § 1A 400V 28p :g,, EQHE ggsgggmgg 121 £59-95 £35-95
4000 sope 1z20p | MER ) RRAC O LE er e pmon_zoop e B 12 BASS £56-70 £39-95
A MEi3siP  Lim/Det. Audlo Preamp ING0SE 195 | 5 J00v dan 15 TITAN T15/60 60w £28-00 £1895
4002 2Ap 4042 b | yciges  multi her 14 pin DIL ane N80 19p | BA 400V 56 15” TITAN TI15/70 70w £28-00 £19-95
sovs  104p 4043 100p | NEEE  HANETY oMo 14 DIL 145 |N128 22D | 3A P00V 83p 15” TITAN TI5/100 100w £41:00 £27-95
4007 21p 4048 150D} \cazeop  Ejec. o apin DIL_ 1300 | Shii2s  Gob | 34 200V 538 i5% FANE 'SPECIALIST
4009 67p 4047 110p Amplifier PCB 750 | 2N412s 22 BASS 85 £37-75 £28-95
411 2ip  dose  oep | MEGHI00B ZW Audlo Bl 000~ 140p | 3N4 Fr N L BASS 100 £39-95 £29-95
stz zzp 400 see | RS TG? B'pin DIL a0p | INdzes  24b | GA j00v 1o 15" GOODMANS 15P Sp. Price  £22-50
s 3 4%t Yeo|NEsss  Dual 58514 pln DL 60 | 2440t 34p | GA WOV 30m 157 CELESTION G15C | 3h. Price £26°95
4016 54p 4056  14Sp NE%%EE 5':|_|_ with Cgoow pin DIL :igg %Nﬁg? §§§ TRIACS IS IA £72-9S £49-95
4017 100p 4060  120p{p\pges PLL 14 pin DIL 2000 | 2Nso8p  34p | AP Volts 15 LA E BASS CRESCENDO  £76-00 £49.95
4018 120p 4069  4op | NERRS. DY Fumction Gen 8 pin DIL 200p § 2N5206  58p | 3400 130 FANE CRESCENDO I5/100LT  £74-63. £49 95
4019 s0p 4071 299 W NFse7v  PLL Tone Decoder 8 pin DIL 200w | 2nsé0r a2p | 400 $82p 18” TITAN T18/100 100w 00 £29-95
4020 120p 4072 23p | 55gy Dual 567 18 pin DIL 400p | 2NG107  70p | 8500 1% 18” GOODMANS I8P Sp Brice E38.95
4022 1800 4081 190 | SN7p7a3  video Amplifier 14 pin DIL 150p | 2ne247 200p | 10400 2000 18” CELESTION GI8C Sp. Price £34-50
4023 21p 4082 29D f SN7G00IN Audio Pwr. Amp with HS  275p | oN6254  140p | 10500 278p |8 FANE CRESCENDO 18A 10135 £66-95
o E: 22}? 112:3 SN76008 10W in 4 ohms 5pin Plas. 280p | oNe202  70p | 40430 ‘g.’,z |g" FANE Cc;«;gs&wgg BASS £89:95 £59-95
SN76013N  Audio Pwr Amp with HS  175p | 40360  43p 18" FANE
25 latm O H0p | SN76023N  Audio Pwr Amp with HS  175p | 40361 43p | DIAC ‘COLOSSUS® 18” 200 wate  £115:00 £69-95
i .mp @ 130 |SN7eseN AudioPwr Ampuith HS  Z5pjsd6z  dSp | BRIOD 32p HORN UNITS
TAAB21A Aud. Amp. for TV.QIL CELESTION MHI000 Sp, Price  £13-7%
LOW PROFILE DIL TAA861B FM IF Amp Lim/Detector QlL150p SCR THYRISTORS FANE 910 MK 11 £17-75 £12-99
SOCKETS BY TEXAS |TBAG4IB Audio Amp QIL FANE 912 £19-50 £14-99
 oin i2p. 14 pin f3p, ] TBASK SW Audio”Amp QIL 10051 1A sov TOS 43p N £59.95 £39-95
16 pin 14p, 24 pin 40p | TBABIO  TW Audio Amp QIL 125p | 1 A 100V TO5 45p FANE J44 £7-95 £5-95
TBAS20 2W Audio Amp QIL 1902 1A aoov 705 sop FANE ] 04 1605 £12-98
Yk R 5 Terminals | XRabtr”  Srog TimeslGounter 16 pin DIL 400p | 3A 400V STUD 81p RIGH EOM/ES EANETEXY 5%
1Amo  positive :30 ZN#4 TRF Radio Receiver TO18 _140p | 7A 400V TOS + Hs <7 ‘CROSS OVERS FANE HPX2  £1°75
5 7805 L 8A 50V Plastic P
12v 7812 130p OPTO ELECTRONICS 16A 100V Plastic 173p MANY OTHER DISCOUNT LINES
13V 1615 130§ pgy LEDs 16A 400V Plastic 195p (for personal callers only)
Wy o T 1% Tg,‘;'gs'sTORs \ TioRed  topicA sooV Plastic 23 CABINETS, AMPS, T'TABLES, JINGLE
i BT106 150p 2N3525 104p
AP Rt el ocer 4o TiLsz infrared 816§ CiosD  70p 2Ns4se 200 MACHINES, DISCO CONSOLES, LIGHTING
12V 1912 215p 3% » s
15V 7915 715p | LORs, I LU CREDIT TERMS AVAILABLE °rders £2¢
18v 7818 215p | GRPEO 75p Green 29p - qi Pi clo tamp for leaflet h
24V 7924 215p ORP61 75p Yellow 320 PWVlDEO ease en se stamp for leal esorw::
enquiries. Praces correct at 28.9.7
imcaonsy 1 Anetst | SEVEw seowent oispiavs || WRITERKITOF |
TBAGISBTORI2V 0 5A 99D | Siobs Homren 08 0.3 160n || 6x2102-2 RAM 403 SAUCHIEHALL STREET, GLASGOW
7805 (TO3) 5V 1Amp_1500} D1 707 Com. Anode 0-3” 160p f| 1 x R03-2513 ROM l Tel: 141 332 0700
VARIABI.EVOL. REG. DL747 Com. Anode 0°6 250p || £20 inc. VAT. 24 Neweate Shopping Centre, NEWCASTLE
14 Pin DIL 45p | DRIVERS :75491 8dp, 75482104p | Tel: 0632 21469
i 5w i =5 = = 106 NEWPORT ROAD, MIDDLESBROUGH
MAIL Govt., Coliegés, TECHNOMAT.C I_TD. Cleveland TSI 5)F Tel: 0642 217402
ORDER ¢ etc. orders 4 Mail Orders & Export to Middlesbro Branch
TN accepted 54 SANDHURST ROAD, LONDON, NW3 RAGIT55 SeF, epeakerifiriearniage
. ' Tel. 01-204-4333 Telex 922809
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Transistor

(HECK

HIS device indicates the polarity, npn or pnp

I of transistors and of diodes, and can give an

indication of “open” or “short” defects. Fig. 1
shows a standard Astable oscillator runmning at
several kHz, Trl and Tr2, with buffer transistors Tr3
and Tr4, and drivers Tr5 and Tr6 for the two LED
displays. The buffer transistors isolate the oscillator
and provide an AC signal to the component under
test. The buffers are essential, as a short across the
oscillator would stop it functioning. The 10k load
resistors limit currents, during normal short con-
ditions, to a safe value. ]

The collector of Tr3 provides drive to the emitter
of the transistor under test. The collector of Tr4
drives the collector and the base, via a current limit-
ing resistor R7, of the transistor under test, en-
suring that they are of the same polarity and op-
posite to that of the emitter,

Operation

Assume an npn tranosistor is connected to EBC so
when E is high and C is low the transistor is re-
verse biased and cut off. The high state is amplified
by Tr6 and the LED, D4, lights up. When, on the op-
posite half cycle, E is low and C goes high the tran-
sistor is forward biased and switches on. This forces
C to go low also and hence neither LED is lit.

The high speed of the oscillator makes it appear as
if a single LED is om, thus giving indication of npn.
The converse happens for a pnp transistor and the
other LED stays on. A diode can also be tested by
connecting between E and B or C. The npn LED
then indicates that the cathode is at E.

It can be seen that in the open circuit, no com-
ponent comnected, both LEDs are alternatively
switched and appear on. For a short circuit condition

‘Summary of operation

|

the high state is pulled to low and hence both LEDs
g0 out. See summary table.

The diodes, D1 and D2, provide an exira 0-6V vol-
tage drop to ensure that a low condition (approx 1V)

Practical Wireless, February 1977
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of the components on the PCB.

Fig. 2: above, is the printed circuit board, copper side, shown full size. Fig. 3. below, is the layout

e oot

View of the first model of the Transistor Checker in which two boards

were bolted together. The test sockets are al the boltom and the LED’s

at the top.
842

e
ﬁes:stors Ll
SR 4~7k§2,~.f
2

5. 10KEE
*Rﬁ aom

Qeﬁicori‘du '
Trito Trs?s?‘ 2 cma Q‘I and D

: .'Socketss
- | see ad.

turns the LEDs fully off, in conjunction with R8
and R9. If necessary, further resistance may be
added in series with the diodes. In the prototype it
was found that with a “good” tramsistor one LED
remained partly lit due to this fault, normally in-
dicative of a leaky tramsistor, especially germanium.

continued on page 848
Practical Wireless, February 1977
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Safe, tough, efﬁ_cien.t and versatile ~ that's
. odr new miniature CX iron. )
Safe because it is virtually leak-free (leakage
carrent less than 1uA): Earth it if you like —
three core lead: it is made to conform with
B.S. 3456 and. has a breakdown voltage ‘of
.more than 4000V.
‘Toiigh because ‘the handle [is”'almost ‘un=
breakable and the ceramic shaft is covered
by a stamless steel shafi. - e
Efficient because the element-is situated

right inside the soldering bit and the heat

generated by its 17 watts is not wasted.
Versatile because the iron can be used for a

wide variety of soldering jobs; with six easily

interchangeable, slide-on bits, ranging from 3"
right down to &" (Tmm). It's suitable for
small, miniature and micré miniature joints.

o Available for 220-250 volts or 100-120 volts.
Weight — 130z (40, gram). Length 75" (19cm).
Price. ~ £3.20 fitted with standard  bit &"
(2.3mm). Spare bits £0.46; £0.72; £0.84
exclusive of VAT.

Stocked by most of the well-known whole-
salers and many retailers. Or direct from us if
you are desperate. 0

Send for colour ¢ataiogue Trom.

Antex Freepost, Plymouth PL1_1BR
°

@

Q

Model X.25 is a general purpose soldering )

iron, also with two shafts for toughness and
perfect insulation. Available for 220-250 volts
or 100-120 voits at 25 watts and priced at
£3.20 exclusive of VAT,

'Stand model s. T 3has a chrormum plated

steel spring, two sponges for cleaning the

) bits and is priced at £1.40 exclusive.of VAT.

oG

"Mayflower House, Plymouth.

Telephone (0752) 67377/8 Telex 45296
Giro 2581000

0

Forget aII you've ever read about
miniaturised soldering irons.

Thisis the NEW A \[TeXX C

Practical Wireless, February 1977

843


www.americanradiohistory.com

INVERTORS

- mf;%w

240v-50Hz from your 12v car battery
25 watt-£4-75 300 watt (12v)-£33-08

]
40 watt-£8-27 400 watt (24v)-£39-05
M 75 watt-£12-03 500 watt (24v)-£48-18
150 watt-£21-27 1 Kw (50v)-£127-00

W 300 watt (24v)-£26 45 1-5 Kw {110v)-£140-30
All above invertors are in kit form but may be
purchased built up in metal case and ready
for use. Price list sent on receipt of s.a.e.
Prices inciude p. and p.

P.W. AUTOMATIC EMERGENCY
SUPPLY

battery charger, In event ot power failure

itch over ily from battery
charging to inverter operation. Cct. as
appeared in Dec. 72 P.W. Complete kit of
parts (excluding meter) £24-50 plus £1-70p.p.

DIGITAL WATCH
FOUR FUNCTION DIGITAL WATCH
FOR ONLY £16 with 1 Year Guarantee
HOURS . MINS. . SECONDS . DATE
American Design, UK Manufacture.

TRANSFORMERS AND COILS
Both high volume and smali order capacity
available,

Special offer, Miniature mains transformer
6-0-6v-6vA. 85p + 10p p.

240v-50Hz-150 watt inverter with built in -

£ -;. s Y

L5

$ U, 9,08 @

Fie b PN Gtaen

20 4 20 Watts r.m.s. into 8 chm load. Distortion
less than 0:01% 100Hz-10kHz. Frequency
response 4 1dB 20 Hz to 20kHz. Hum level
virtually nil with volume full on.

This is a power amplifier of superb quality
incorporating the very latest design features.
Professional hi-fi enthusiasts have classed it
as fantastic and real value for money. The
CCT incorporates a Jow flux transformer and
inputs for disc, tape, tuner, etc.
Complete kit of parts including slim line
bookend case, silk screened front panel and
knobs £48-60 inc. VAT and p. & p.
The bookend case, 1.C's and semiconductors,
P.C. board, Transformer, etc. may be
purchased separately if desired. Send S.A.E.
for further information.

P.E. ORION TUNER UNIT
PARTS MAY BE PURCHASED AS FULL KIT OR
SEPARATE {TEMS. SEND S.A.E. FOR DETAILS.

N.B.—DELIVERIES ON ALL ITEMS MAY TAKE UP TO
28 DAYS. DEPENDING ON AVAILABILITY AND DEMAND.
CASH IN REGISTERED ENVELOPE OR POSTAL ORDERS
CAN REDUCE TIME by NOT HAVING TO CLEAR CHEQUES

P.E. ORION STEREO
MPLIFIER & TUNER

ASTRO IGNITION ON

Ly
Revtie b
kY e

ASTRO IGNITION SYSTEM
Complete kit of parts for this proven
and tested system £16-45 inc.VAT
Ready built with only two connec-
tions to alter £13-75 inc. VAT.
Thousands have used this system
both home and abroad. Consider

these advantages—more power,
faster acceleration, fuel economy,
excelient cold starting, smoother
running, no contact breaker burn-
ing. Also because of the high
energy spark the fuel mixture can
be made weaker giving further
economy and fewer plug probiems.
Fitting time when built 5 minutes
approx. Please state whether
positive or negative earth.

TRADE and EXPORT ENQUIRIES
WELCOMED ON ALL PRODUCTS

ASTRO ELECTRONICS

Springbank Road, West Park
CHESTERFIELD. 31475

NN

voitage and current required.

TRANSFORMERS 240V A.C. primaries.
SEC0-6V 1 amp. Sec 0-12-15-20-24-30V [ amp,

Invertors 6v-8 watt. 12V-8 watt
RELAY

carbon resistors. Condensers in stock.

your size, SAE, with measurements required.

steet or allo
in White or
S.A.E. for ilsts to:-

NICKEL CADMIUM RECHARGEABLE CELLS 1- 25V per cell.

1.2 AmpH, 2:0 AmpH, 3-5 AmpH, 4:00 AmpH, 7:00 AmpH. The above
cells can be supplied in sealed packs with or without built in mains
charger unit at various voltages and cufrent, S.A.E. for prices giving D.C.

Various others with low voitage high current secondarles.
INVERTOR TRANSFORMERS 6V-8watt. 12v-8 watt,

S 6V D.C. coil 2 pole clo. 12v D.C. coil 2 pole ¢/o. 230V A.C. coil
3 poie c/o suitable for aerial ¢/o. Various Bridges. Diodes, Transistors. 1 watt

THE CRYSTAL CALIBRATOR, 100kH, 200 meg. in ten steps £9-50,
Capacitance 2pf to 10 mfd, battery operated £15-50.
ALUMINIUM or TIN PLATED CHASSIS Price on application, made to

STEEL CASES, For your home brew equipment, made to your size. With
front panel, mesh back panel, fixed or foase mesh 1id. Finished
etalilc Blue, S.A.E. for price giving details of size required.

NIXON'S ELECTRONICS G3CLP. H.F.P.
(CHESTERFIELD)LTD.
497 sheffield Road, Whittington Moor, Chesterfield, Derbys.
Phone 0246-450650 Chesterfield -

DO YOU LIVE NEAR

WORTHING?

WE ARE INTRODUCING AN “OVER THE COUNTER"

ELECTRONIC COMPONENTS
CHASSIS, VEROBOARD, RF CHOKES, LEDS,
SEMICONDUCTORS, POTS, CONNECTORS, SWITCHES,
PANEL LAMPS, RESISTORS, CAPACITORS,
NUTS-BOLTS.

SOUTHERN ELECTRICS

8 RIVOLI BUILDINGS, CHAPEL ROAD, WORTHING

SERVICE OF

'T'HE QORPEN DOOR TO QUALITY

This 144 page catalogue—-EIectrovalue Catalogue No. 8
(Issue 2, up-dated) offers items from advanced opto-electronic
components to humble (but essential) washers. Many thmgs
listed are very difficult to obtain elsewhere. The Company’s
own computer is programmed to expedite delivery -and
maintain customer satisfaction.

are accepted.

Attractive discounts are
allowed on many purchases; Access and Barclaycard orders

+ FREE POSTAGE

40p

POST PAID
inc. 40p Refund
Youcher

on all C.W.0. mail orders in UK. over
£2-00 list value (excluding Y.A.T.) If under.
add 15p handling charge.

All commnuunications to Dept. PW/10
28 ST. JUDES ROAD, ENGLEFIELD GREEN, EGHAM, SURREY

ROVALUE LTD

WwWwWw . americanradiohistorv.com

TVW20 0HB. Tel Egham 36803. Telex 264478 Shop 8-5.80, 9-1 pm Hats
NORTHBERN BRANCH: 680 Burnage Lane, Burnate, Manchester
M19 1NA. Tel: (961) 432 4945, Shop 9-5.30pm, 1 pm Sats
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T

in industrial comntrol systems, computers,

aircraft etc., make use of wiring looms and
cable forms. Checking these out can be a time con-
suming chore and various aids have been devised.
Where a sufficient number of similar wiring har-
nesses are involved, the checking time can be cut to
seconds by employing ‘Automatic Test Equipment.
Such equipment typically tests all possible combina-
tions of terminals, thus picking up shorts between
wires as well as open circuits, and displaying or
printing out the locations of any faults.

The tedium of programming the ATE is avoided by
offering up a known good cable assembly and the
ATE checks it out in a “LEARN” mode, storing the
locations of all connections found. The ATE can
then check out other assemblies in the “TEST” mode
by comparing the results with the stored information.
Needless to say, a continuity fester is needed to
check out the original “known good cable assembly”!

A continuity tester is also used where only one
or two cable forms are to be tested or where ATE
is not available. In one form or another, continuity
testers have been around since long before ATE
came on the scene and the circuit of a typical tester
is shown in Fig. 1. It is designed to give out an audible
tone when the test prods are connected fogether via
a good circuit. Thus the operator does not need to
look at the tester but can concentrate on his check-
list and the cable-form or multi-way connector lead
etc. under test.

MANY electronic systems, in comimunications,

Jdm

€ 15V =

BC109

Fig. 1: Circuit of a simple continuity tester with an earpiece or small
speaker as indicator. )

Test

RSO

As can be seen, the circuit is simply a multi-
vibrator with a telephone earpiece as the collector
load of one of the transistors and with the OV lead
open circuit between the two traunsistors. When the
test probes are connected together, the multivibrator
causes a tone to be emitted by the earpiece, loud
enough for use in all but the noisiest surroundings,

Practical Wireless, February 1977
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even when the circuit is powered by a single 1-5V
cell. Its main disadvantage is that it does not have
good discrimination against marginal circuits and
will pass them as good even up to several chms.
Even 200 between the test prods will cause a tone
to be emitted, though only an inattentive (or tone
deaf!) operator would fail to notice that it was
higher and weaker than usual.

Bn improved tester

Various continuity testers have been developed
which will only pass a circuit as good when its re-
sistance is less than 1Q. Whilst this is a big improve-
ment on the performance offered by a tester of the
type shown in Fig. 1, the resistance of a “good”
connection in most cable-forms, multi-way leads and
p.c. board tracks etc. would typically be less than a
tenth of this value, unless there is a dry joint or
other fault. Fig. 2 shows the circuit of a continuity
tester developed by the author which uses very few
components and which indicates when a connection
has a resistance exceeding 125 milliohms (125mQ).

Circuit description

Resistor R1 supplies a test current of 10mA to the
circuit under test and the potential difference de-
veloped across it is applied to the non-inverting input

845

www americanradiohistorvy com


www.americanradiohistory.com

R1 R2
300 1K

IC1
Nen
inv

)

Test SN72741
Inv

)

r1
BC107

2N2805A

Fig. 2: Circuit of the wunit
| ks o developed by the author, which
| s much more precise in its
| .

indications.

i+ Maote: Tr2, colecior should
go to Tr1 base and emitfer £o
Tr3 hase. .

.

Veet
N2

14
olp
Veet+
o/p

J, JA or N pack

Top view Top view

JP or P pack

inv:

Ny

inv,
Non inv.
Vee —

Noninv:

W404]

Lead-out diagrams for the various types of package in which the 741
op-amp is available.

of a 741 operational amplifier. VR1 is connected
between the offset null terminals, with its slider
connected to the megative supply rail. Whilst the
normal use for VRI is to reduce the input offset voli-
age of the cperational amplifier to zero, so that when
its input terminals are at the same potential its out-
put terminal is at OV, in this instance it is used
deliberately to introduce an offset of 1-25mV at
the non-invert input terminal.

When the input terminals are shorted together, the
output terminal of the op. amp. is at nearly —3V,
but when the mput terminals are open circuit, the
output terminal is at nearly +3V. In this condition
the junction of R2 and R3, and hence the base of
Tr3, is very nearly at +3V, and hence Tr3 cannot
conduct. However, when the 1nput terminals are
shorted, since the amplifier output is at almost —3V,
the junction of R2 and R3 is a little above 0V. Con-
sequently when C2 charges via R4 to a voltage more
positive than the base of Tr3, both Tr3 and Tr2 turn
on and conduct hard. They thus discharge C2 back
down towards the negative rail, via the base emitter
junction of Trl, which also therefore saturates,
applying 6V across the earpiece.

During this regenerative action, the junction of
R2 and R3 is taken down towards the negative rail
by the bottoming action of Tr2, but when C2 is
completely discharged, the current via R4 is insuffi-
cient to keep Tr2 and Tr3 bottomed due to the fall
in current gain of transistors at low current. So the
junction of R2 and R3 returns to its former voltage
leaving Tr3 cut off, and Trl and Tr2 likewise. C2

846

then commences to recharge via R4, resultmg in a
sawtooth waveform across it.

When the resistance between the input terminals
is 125mQ, the 10mA test current causes a 1-25mV
drop, and as this equals the offset voltage, the ampli-
fier output voltage is O0V. Thus the base of Tr3 is
nearer +3V, C2 takes longer to charge to a voltage
sufficient to turn on Tr3, and the pitch of the tone
emitted by the earpiece falls. Further, owing to the
high gain of the 741 op. amp. and the fact that it is
used open loop, the noise at its output is appre-
ciable. Hence the tone emitted by the earpiece is not
only lower but has a characteristically unsteady
nature which contrasts unmistakably with the clear
tone which indicates a good connection.

[ el

The small component board is mounted in the bottorn of the box which

can be aluminium or plastic. The earpiece or miniature speaker is

attached to the lid and holes drilled or cut in the fid, as shown in the
heading photograph. .

Practical Wireless, February 1977
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% components list
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o hatterids T 4 off with hoider: Tﬂi’nﬂnala. ¥ off Tale-

SRR arplece SUE A enulvalent B gaker BN dia,
- prohable, BOLE Twospaole oie ol Switch, Sirle pole

Construction

The prototype was built in a diecast box which
has ample room for the circuit board and a plastic
battery holder for the four penlight cells. The cir-
cuit should be entirely isolated from it. The circuit
was built by passing component leads through the
holes in a piece of 0-lin. grid SRBP pin board and
wiring up on the other side with tinned copper wire
suitably sleeved. All the wiring to the input of the
op. amp. including the leads from the circuit board
to the test terminals and the test prod leads them-
selves should be of a generous gauge. As the op. amp.
is run open loop from low voltage supplies, oscillation
is not likely to be a problem, but if experienced,
0-14F disc capacitors decoupling the rails to 0V,
adjacent to the op. amp., will cure the problem. It
is probably wise to include them in any case.

Batter
6o gulte, I equiront Blsta of veroboa, : ey 318 Janction £1

Fif i e i Ay 4 4 A 11
0 o o O ofo O O .'l o ('14. i e ofO0 O OO 00 O
Owing to the rapid discharge of G2 when Tr3 con- o évm ; ) ] o
ducts, Trl is only bottomed for.a small fraction of 2 — ) z
the repetition period. This inductance of the earpiece - L@v — o
(which is a 506} telephone type) would prevent much °op - °
current flowing and thus result in an inadequate n_sg;g':;,e- 3
sound level being emitted, were it not for C1. This is o \ o
charged by Trl during its narrow ‘“on” pulse, thus e \\ O 2
effectively stretching the pulse resulting in more o b \ re 2
power being fed into the earpiece. o, . °
[e] [e]
Other factors ° Bcioy °
The open loop gain of a 741 op. amp. at +3V o 2N2305A °
supplies is typically 4 x 10*. So for full output voltage o c2 °
swing from saturated in the positive direction to @ it Tl Y] (il °
saturated in the negative direction, an input varia- POOOPEPERERELRERRERE,)PRPREREE

tion of about 1504V .is required. This is about an
eighth of the 1-25mV input to the op. amp. pro-

vided by the 10mA test current in 125m{), giving -

good discrimination with a fairly narrow “marginal”
range of resistance between the value indicated as
continuity and that indicated as high resistance/
open circuit. There will be some drift of the mar-
ginal resistance value with ambient temperature.
For the 741 this turns out to be around +20.V/°C,
worst case, when the supply rails are +15V. It is not
thought that this figure will be exceeded at +3V
rails, so the worst drift over +10°C relative to
“room ambient” of 20°C is +200.V. This corresponds
to a worst case variation of +16% in the 125m()
marginal resistance point over the range 10°C to
30°C, though of course most op. amps. will exhibit
a much lower temperature sensitivity than this.
Variation of supply voltage can in practice be
ignored, since the current drain of the-tester when
the test prods are not shorted is only 2501A. This
‘rises to 10mA whilst the earpiece is sounding, but
-in normal use, the four penlight cells will show little
change in voltage over an extended period. (They
should in any case be changed once a year.) Note that
. with an open circuit voltage at the-test probes of
3V and a short circuit test current of 10mA, the
maximum power that the tester can deliver to the cir-

. cuit under test-is 1-5V x 5mA=7-5mW. This is in-
sufficient to damage any common small-signal semi- -

conductor, whilst on the other .hand the tester will
not indicate a metallic connection via even the
largest power diode.

_ Practical Wireless, February 1977

Layout of the components on top of the Veroboard. The wiring,
shown with heavy lines, is carried oul on the back of the board
with thin insulated wire or the component leads themselves.

Calibration

The circuit can be calibrated adequately with only
a multi-meter and some resistance wire from the
junk-box. Using .wire of around 10Q/yard cut a
length giving 8- 2(1. As most multi-meters are not too
accurate -at such low resistance values, cross check
against an 8-20 5% resistor. Now cut the wire in
half and connect the pieces in parallel keepmg the

. soldered’ ends to lgin. long. The result is a 20 re-

sistor, and repeating the process twice more gives
a 125m{) resistor, made up of eight wires in parallel
Connect this securely between the test prods and -
adjust VR1 until a steady high tone is emitted from
the earpiece. Now set VR1 back until the pitch
just begms to fall, it will also sound unsteady. The
tester is now calibrated.

Variations

By choosing different test currents or offset volt-
ages, other go/no-go resistance values can be
obtained. ‘Thus if a 2-2k{} resistor R6, wired across
.a switch S2, is placed in series with Rl a choice of
125mQ or 1{} is available as the pass resistance,
Fig. 3a.

If a pass resmtance of 0-54 is required, the tem-
perature sensitivity of the tester can be reduced by
using the circuit of Fig. 3b. Here, as the necessary
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Fig. 3: Modifications to the circuit to allow variations in the value of
the pass resistance.

5mV offset at the op. amp. input may be near the
limit of VRI, it has been applied directly to the
inverting input.

The tester can be set to pass only circuits of 50m{)
or less, but the temperature error becomes troubie-
some. ThJS can be obviated by making VR1 a front
panel control, and mounting a 50mQ calibrating
resistor inside the tester, mounted on pins projecting
through the front panel The tester can thus be set
up immediately prior to use at the prevailing tem-
perature.

Obviously, many other 'variants are possible e.g. by
using a variable resistance in place of the 2-2kQ
resistor in Fig. 3a, the sensitivity can be set to any
desired value, but it is best to avoid front panel
adjustments whenever possible. This is especially
so if the continuity tester is to be used by anyone non-
technical, and the basic circuit of Fig. 2 probably
represents the best general purpose compromise.

TRANSISTOR CHECKER—continued from page 842

Construction

Construction should present no problems due to
the simplicity of the circuit. A home-made printed
circuit board was used, Figs. 2 and 3, but veroboard
could easily be substituted. Small sockets were used
for external battery and transistor connections. This
saved on the expense of a transistor socket and
battery holder. Most constructors have an S-dec or
T-dec breadboard which provides an ideal holder for
components under test. Crocodile clips are also use-
ful, especially for TO3 power transistors which can-
not easily be plugged into some holders. The LEDs
were panel mounting types fitted to the front of the
box.

Notes

The unit will work over a wide range of veltages
limited at the low end by the oscillator functioning
and the dimming of the LEDs. It is not recommended
for use over 15V since some components can be
damaged by the reverse voltage, (current limited)
that may result.

The oscillator outputs are available, buffered, at
E, B and C, if required, for example-as a 51gna1
generator. :

Finally, note that when testing transistors the col-
lector should be firmly connected. The unit will give
an indication across the base-emitter junction, and, if
the collector is unconnected, will fail to reveal a
collector-base/collector-emitter short circuit.
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Theoretically calibration can be made using DC
with the input capacitor short circuited, but the
source would need to have an output impedance of

.many megohms. If a DC meter is available which has

a resistance many times that of the bias potentic-
meter, then that potentiometer can be calibrated
directly while in the circuit. An alternative is to use
a high grade instrument, whose resistance is known,

.and, after the calibration, to replace it by an

equivalent resistor. A low resistance meter is useless
for calibration since it must reduce the effective
range of the bias potentiometer when replaced by
its equivalent resistance. '

PA
50
40
5130

/ =

3
7 0120

43
/J S0

Negative bias

Z o
46 2B 44 43 42 44 40 340 3B 3+7 36 315 3+4 33V

Input range
+0-25V

+0Qe25V

+0s50V G119

Fig. 8: Graph to illustrate the operation of the FET voltmeter.

The operation of the slide-back FET voltmeter is
illustrated by the curve shown in Fig. 8. Assume that
the negative bias control is set at minimum and the
set zero control is adjusted to give zero drain
current. The bias on the gate will then be —3-65V.
If a signal having a peak range from +0-25V to
—0-25V is then applied the meter will read 30xA

on peaks. If the negative bias control is then adjusted
to reduce the drain current to zero the total negative
bias on the gate will have to be 3-9V. The extra bias
needed is equal to the peak-to-zero voltage of the
appled signal. If a signal is applied having a peak-
to-peak value of 1V then the bias will have to be
increased from 3:65V to 4-15V and so 0-5V is the
peak-to-zero reading.

FETs are notorious for the range of variation
from one sample to another but if more negative bias
is needed the 6V battery supplying it can be replaced
by a 9V one.

Practical Wireless, February 1977

www americanradiohistorv com


www.americanradiohistory.com

by ...brr...click...

In my article on Satellite Com-
munications, I stated (p. 398,
September issue) that the short
audio charging pulses could be
heard in the telephone. You pub-
lished a note (p. 518, October
issue) stating that the Post Office
have pointed out that these pulses
cannot be heard. .

My article was submitted to a
Post Office official for approval
- and it so happened that I dis-
cussed this very point about the
audibility of charging pulses with
him. Although the pulses are
fairly quiet, they can be heard
quite clearly during breaks in the
conversation and are especially
noticeable on inter-continental
calls owing to their greater repeti-
tion frequency. Whilst they may
be heard on inland calls,
especially on long distance calls
made at peak times, they are
usually indistinguishable from
noise on the line unless one times
them with a watch and notices
their regular timing.

Unfortunately my phrase
“short audio pulses” was mislead-
ing; it would have been better
if T had used the words ‘“short
charging pulses” or “meter
pulses”’.—Brian Dance (Warwick-
shire).

Commenting on Mr. Dance’s
letter, a Post Office spokesman
said: “We apologise to Practical
Wireless readers for misleading
them by our categorical assertion
that metering pulses cannot be
heard on telephone calls. We mis-
understood Mr, Dance’s original
reference to audio pulses, which
we took to imply bursts of audio-
frequency tone.
) “Under certain circumstances

metering pulses—square waves of
250 ms duration—can be heard as
clicks in the background of a
_ ’phone call. Normally, the level
of the pulses is so much less than
that of speech (—35 dBO com-

Practical Wireless, February 1977

pared to —13 dBO) that they
should not be heard on a call.

-However, we think that, on some

connections, out-of-balance con-
ditions, occurring somewhere in
the circuit result in higher pulse
levels.”

< .
Input listening

Having read the September
edition of Practical Wireless I am
writing to say that I am in full
agreement with Mr. E. Watt in
his comments against the whole
system of repeaters on 2m, and
now, apparently, on 70cm also.

May I draw the attention of all
users of “black boxes” to Section
7 of the Amateur licence which
states: “The station shall be
equipped for the reception of mes-
sages sent on the frequency or
frequencies, and by means of the
class or classes of emission, which
are in current use at the station
for the purpose of sending”.

I cannot recall the number of
times I have listened to stations
using a repeater, who are “un-
able to listen on the input”. How
many commercial transceivers
automatically operate on the

600kHz shift when switched to .

“Repeater”? So the user cannot
listen on the input frequency even
if he or she wishes to. It isn’t
often that one hears a station on
2m or 10m via an Oscar satellite
say he is “listening 10/2m down-
link and this frequency”!

How many stations use an FM
transmitter and then slope detect
the stations that they work? They
do not realise that this is not re-
ceiving in the class of emission in
which they are transmitting. Such
amateurs would soon be in trouble
if they failed to fill in their log
books or transmitted ‘“gramo-
phone or tape recordings of the
type intended for entertainment
purposes”. So why do so many
get away with disregarding
Section 7 of the amateur licence
conditions?—Paul Heath (Wolver-
hampton).

Simple—isn’t it?

In reply to the letter of Mr.
Padmore, I, being the laziest so-
and-so ever to lay hand to a
soldering iron, have had to find
the answer to his problem and
other such annoying foibles of
electronics.

To strip enamelled copper wire
1 use a. pair of long nosed pliers
with well ground intermeshing
jaws. If the wire is pulled side-

WwWwWw . americanradiohistorv.com

ways through the jaw it will re-
move the varnish inside two
seconds without damaging the
copper in the slightest.

Alas and alack not so for litz.
The only way with this awkward
animal seems to be to throw it on
its back and attack with a new,
sharp, Stanley knife blade, angl-
ing the blade backward, and rub-
bing the frayed threads off with
the tips of the fingers—at least
hopefully!

For another annoyance—that
of component fallout—(when
turning a PCB over to solder)
instead of bending the wires over
and ending with an unsightly
joint, T use a blob of Blu-Tack
(available from all stationers) to
hold it in place against the board.
This same stuff also does an
admirable job as a third hand for
holding a heatsink such as the
Antex model to the tranny lead
for soldering, holding the sink to
the board with two biobs.

I have also used this versatile
gumph as a sealant for a die cast
box, a vibration absorber on
heavy components and a tem-
porary flex connector, aside from
its obvious use for stopping small
nuts and bolts from creeping
away while your back is turned.

I make accurate PCB’s by posi-
ticning a photocopy of a board
design over the copper, marking
through the holes and then “join-
ing the dots” with a “dalo” pen.
The board is then marked com-
pletely and with accurate posi-
tioning.

I hope that these ideas will be
of wuse -to readers, and many
thanks for an excellent magazine.
—H. Pruim (London).

Fish-eye lens?

Re your photo on p. 477 of the
October PW; could it be that
some ham-fisted engineer has
drawn the connecting cables too
tight (or they’ve shrunk!), and,
due to the deep foundations of
the masts, this has resulted in a
concave curvature of the earth
between them?

No, I don’t think so, either. It’s
probably the angle at which the
photo was taken, or a ‘duff’ lens.

Incidentally, the last time I
wrote to PW was in the mid-’30s,
when I sent a “Reader’s Wrinkle”,
suggesting the use of a cycle
mileometer for counting the turns
when winding ftransformers by
hand. I believe I received half-a-
guinea for it. Happy days!—L
Hutchings (London).
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Democratic, itis...

I have read with interest the
letter from  G4ECB  which
appeared in December PW, and
as I have at the present time the
honour of being President of
that organisation which he
accused of being a toothless dog
I feel that a reply is called for.

First of all-—let me make it
clear that although membership
of the national radio society is
mandatory in order to obtain a
licence in some countries we
would not wish for this state of
affairs to prevail in Britain.

Mr Leaver accuses the Society
of not being democratic. Each
and every Council member,
Regional Representative, and
Area Representative is nomin-
ated by and voted into office by
the membership. I would have
thought that this was demo-
cratic? T would be interested to
see the figures from which he
deduces that the Society repre-
sents a minority of amateurs—
ours indicate otherwise.

Who wants repeaters on the
two metre band? Well Mr
Leaver, some amateurs do—and
therefore, acting democratically
by taking into account the
wishes of minorities we now
have them. There are many
minority interests in amateur
radio which have a right to
exist.

I am surprised that it is sug-
gested that the Society should
use members’ money to circu-
larise non-members to find out
what they want. If they do mnot
wish to join they can hardly ex-
pect those who do to pay the
cost of finding out about their
interests! Government by refer-
endum is unusual in any demo-
cratic nation and there is no
indication that the majority of
RSGB members desire it, or are
prepared to face the enormous
additional costs involved.

Does Mr Leaver really know
what he is saying when he sug-
gests that RSGB doesn’t fight for
the amateur bands? As he is a
non-member he may mnot yet
have heard of WARC 1979 and
the immense amount of work
being done by national societies
all over the world in prepara-
tion for it. All this is being
financed by funds derived from
members of national societies.
If therefore, the Amateur Radio
Service emerges unscathed from
the conference, Mr lLeaver and
his fellow free-loaders will bene-
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fit just as much as those who are
actively working for its preserva-
tion. Surely this is democracy! It
may be of course that he and
others- who share his beliefs in
other couniries are preparing
their own case for the confer-
ence, and that they are briefing
their own administrations and
sending their own delegations to
Geneva when the time comes.
Although I fear that this may
not be the case!

Mr Leaver believes that ques-
tions should be asked. I invite
him to go ahead and ask them.
Dr. John Allaway, G3FKM,
(President, RSGB).

'/4 wave condemned

In his letter published in
Practical Wireless November,
1976, your reader Mr. J. Brad-
bury (G3AVR) expressed surprise
at my advocating the use of
plastics such as PVC and Paxolin
and sealing compound, namely
Sealastic, in VHF aerial applica-
tions. (My article “Vertical
Aerials for 144MHz” Practical
Wireless July '76). If Mr. Brad-
bury took the trouble to examine
VHF and indeed UHF transmit-
ting aerials by any well known
manufacturer he would find PVC
and similar plastics commonly
used in construction.

Obviously one does not use
such materials at RF voltage
maxima points but at low imped-
ance junctions and connecting
points, paxolin, PVC and the like
produce no measurable loss.
Sealastic also exhibits no loss
either when used to seal the
“weather” end of low impedance
co-axial cables and neither does
polyurathane paint or varnish
applied to radiating elements.
Tests on aerials using the above
materials have been carried out
with test equipment capable of
measurement to within less than
0-5dB at 145MHz and higher.

I must also question the state-
ment by Mr. Bradbury that the
“unipole” or common quarter-
wave radiator, as he calls it, is
used as a standard reference
aerial when measuring directivity
gain of other VHF aerials by com-
parison. I suggest he reads the
McGraw-Hill book “Antennas”,
by Professor John Kraus, once
more and particularly page 454
in the chapter “Antenna Measure-
ments” from which 1 quote
“Gain is always measured with

respect to some reference
antenna. Since an isotropic source
is a hypothetical standard it is
common practice to make actual
gain measurements with respect
to a half-wavelength reference
antenna”.

The quarter-wave aerial is fre-
quently used as a reference at
medium and very low frequencies
(medium and long wavelengths)
and then only in conjunction with
a large area buried radial earth
system to obviate the generally
poor conductivity of earth itself,
Such a system is generally only
used when measuring the direc-
tivity gain of other grounded
vertical aerials. At VHF a quarter-
wave aerial would be impossible
to use except with an infinite
artificial ground plane of high
conductivity, which is not prac-
ticable, because VHF and UHF
aerials must be in “free space”
i.e., well clear of other conducting
structures when making gain and
radiation pattern measurements.

A small ground plane, such as
commonly used with VHF vertical
aerials, is not practicable either
as power losses and high angle
radiation are caused by ‘“edge”
effect (standing wave and phase
shift due to fractional wavelength
radials) which means that such
an aerial will have less than its
theoretically possible gain. It is
for this reason that the USA FCC
have condemned the quarter-wave
as a reference aerial as its use
can make the gain figures for
other aerials appear higher than
they really are. Some manufac-
turers even resort to quoting an
isotropic radiator (which does not
exist as it is hypothetical) as a
reference, as this can make gain
claims look even better.

Incidentally, it is high time
some action be taken in this
country in connection with mis-
leading claims for VHF and UHF
aerial gain, frequently made with-
out any reference whatsoever, or
to an isotropic but without this
fact being revealed, or to a
quarter-wave ground plane (for
reasons I have already
mentioned). The most classic case
of questionable specification I
have come across so far and quite
recently, is a claim of 3dB gain
for a half-wave (mobile) 145MHz
aerial with reference to a half-
wave dipole. Perhaps some one
has at last discovered how to
make a piece of wire produce
gain!—F. C. Judd, FISTC
M.INST.A A.INST.E (London).

Practical Wireless, February 1977
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HFREE. eOes
WIRELESS

The first of the new PW INFO-CARDS —
contains much useful information on Resis- your workshop or you can fold it up and
tors and Capacitors in a readily available put it in your pocket when you go buying
form. You'll find the Card very handy in components

The best of F.M. reception at your finger-tips. Elght
channels available and selected literzlly by a finger-
tip. Positive indication of stereo reception and
signal level. Automatic Frequency Control which can
be over-ridden, again by the touch of a finger.

ON SALE

also: e
PRACTICAL AUDIO AMPLIFIERS

EASYTUNE MW-LW RECEIVER Gttt

Practical Wireless, February 1977
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HE circuit this month was built mainly for

I novelty. However, it does lend itself to other

applications and experimentation. In its basic

form it is a police car wailer; the noise so often

heard in current television “cops and robbers” pro-

grammes. It is an uncritical circuit and works well

from quite low battery voltages. There should. be
" no_problems at all in getting it to work.

"To generate the noise (the WOW-WOW sound) it
is necessary to physically move one component by
hand. To generate the sound entirely electromically
would demand far more complex circuity which
would in turn defeat the object of this series.

Circuit details

The NPIN/PNP pair of transistors (Tr3 and Tr4)
in the circuit diagram are connected up as a form

DAVID GIBSON

THIS MONTH

‘Police Car Wailer’

of unijunction device. The first two transistors (Trl
and Tr2) are connected in a Darlington configura-
tion or perhaps more correctly a Darlington current
pair amplifier.

These high sounding names merely mean that we

- have two little circuits, each being composed of

two transistors. In essence, we have an oscillator
{(Tr3/Tr4) and a high gain amplifier (Tr1/Tr2). The
capacitor Cl together with resistors LDR1 and VR1
determines the rate at which the oscillator voltage
rises.

In this circuit we are using a light dependent
resistor (LDR). This is a device which offers a vary-
ing resistance depending upon the amount of light
falling upon it. The more (brighter) the light the
lower its resistance.

Because the bulb LP1 and LDRI1 are fairly close

s

Numbered holes on
$-Dec shown:~- 032

Practical Wireless, February 1977
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you will need . . ...

tr1 . BC10S

L 18KQ . Te2 BC10O
’ T3 BCIOY

RE ToRC  CTrA ACIZE

- VR1 50K pot” © LDRY ORPI12 o

LG ApFSV ¢ . LPT BV 100mA bulb
B 8V battery © LS1 75-'80 ohms

“Qne 8-Dec - - T o

together the light from LP1 will fall on LDR1 lower-
ing its resistance. By altering the resistance of LDR1
in this manner, we can control the oscillator by affect-
ing the rate at which C1 charges and discharges.

To generate the “WOW-WOW” sound, simply
switch on the circuit (i.e. connect a suitable battery)
and an audible note will be heard immediately. Make
sure that the bulb and LDR1 are close together—
about one inch to start with. The actual pitch of
the note may now be varied by moving the bulb
first towards LDR1 and then away from it. The bulb
may remain stationary and LDRI1 “rocked” if desired.

The basic idea is thus quite simple: an oscillator
feeds an amplifier which in turn feeds a small loud-
speaker. But there are many ideas which lend them-
selves to experiment and these are mentioned later.

Plug them in

Constructing the police car wailer is extremely
simple. If you constructed the two previous circuits
in this series then you will find that many of the
components can be used again.

Simply plug the relevant components into the
S-DeC holes. The correct holes are shown in the
circuit diagram. For example, resistor R4 is plugged
(by its own wires) into S-DeC holes 64 and 69. The

bulb LP1 is plugged into S-DeC holes 3 and 33. By
plugging in the components into the correct numbered
holes, the circuit will automatically be connected up
properly by the tiny socket connections underneath
the S-DeC surface.

If you don’t want to use a soldering iron at all,
then try using small crocodile clips to connect the
loudspeaker and pot etc. In the prototype, transistor
holders are used because the leads of most silicon
transistors are not long enough. It may help when
identifying leads to put a small spot of crayon or
pencil mark at the emitter lead end of the transistor
holder—makes it simpler when you plug the tran-
sistors in. The capacitor Cl1 used was not an electro-
iytic. It was a 2-2uF polycarbonate component which
just happened to be at hand. If your capacitor doesn’t
exactly look like this one, don’t worry—almost any
type will do although electrolytic types must be
plugged in with correct polarity. (The same remarks
apply if a tantalum device is employed).

Varying pitch

The basic idea is thus quite simple: an oscillator
feeds a two-transistor amplifier which in turn feeds
a small loudspeaker. But there are a number of
ideas which lend themselves to experiment.

For example, the pitch of the note can also be
varied by the potentiometer and it would be possible
to actually play a tune by varying the angle of the
potentiometer shaft. (Waggle the pot shaft for
vibrato!).

Again, the cell (LDR) is sensitive to light. Its
resistance is dependent upon the amount of light
reaching it and thus the pitch of the oscillator is
affected by the light level falling on the cell. By
using the cell pointing towards ordinary room light-
ing and interposing ones hand between light and cell,
the note pitch can be varied and the circuit then
becomes a light-controlled Theremin. You can play

L1 LP1

Lo bink o

LDR1

Bi+ve

Full size drawing of the S-DeC showing the numbered holes info which the components are plugged. The LDR is soldered to long leads, to enable
it to be ‘waggled’ in front of the bulb.

Practical Wireless, February 1977
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simple tunes by merely “waving” your hand over
the cell. (Deceptively simple—in reality the playing
of a tune by this method requlres a fair bit of prac-
tice). For parties it’s a real winner, Each person is
asked to “play” a tune while the others guess what
the tune is!

Further experiment is possible by simply altering
the value of the capacitor Cl. This is simple with
the S-DeC because one merely unplugs one value of
capacitor and plugs another into exactly the same
hoies on the DeC.

Altering the capacitor affects the pitch/range of
the note. The voltage also affects this too. Using
4-5V and a 4-7yF electrolytic capacitor for Cl gave
a low “laughing” sound when the cell was waggled

Photograph of the unit, showing the method of connect/ng the speaker
and potentiometer. Translstor holders are used as some transistors
have very short leads making their use on S-DeC's difficult.

pnear to the bulb. With the 1u4F value shown, the
circuit will still oscillate right down to 2V. With 3V
and a 1uF capacitor, the best police car wailer effect
was produced.

For those with a sense of humour—try a 0-1xF
capacitor and a 3V battery. This gives a superb elec-
tronic canary! Dare I suggest that it’s a cheap way
to make the sound?

Placing a capacitor across the loudspeaker ter-
minals also has some effect. This is quite simply
done on your S-DeC by plugging this second capacitor
into holes 4 and 19. Start with about 0:22uF to hear
a noticeable difference in the tone which will now
appear to be mellowed. A 2-2,F capacitor made quite
a big difference while a 10uF capacitor reduced the
volume right down to about a quarter. (A 330pF
component reduced the volume to zero because it
bypassed all the audio signal which should have gone
through the loudspeaker—not one of my most suc-
cessful tricks!). If you do try electrolytic capacitors
here, make sure you insert them the right way
round ie. observe polarity: positive lead pushed
into S-DeC hole 4, negative lead into hole 19.

The bulb should not be rated at more than 100mA.
The 6V 100mA recommended is available at most
large cycle stores. The best battery voltage for the
circuit was found to be 3V which is also conveniently
obtained from cycle shops.

Simple Windmill
Further applications of the circuit are a matter of
imagination. One example would be to build the
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circuit permanently on a Super Solder Board (its
copper conducting pattern exactly matches the S-DeC
pattern and the holes are numbered exactly the
same, too). The bulb and LDR could then be
mounted a short distance apart to allow the blades
of a small windmill to pass between them. Thus, as
the wind blew, so the note would rise; a sort of audio
wind speed indicator. Perhaps even better, a simple
windmill could be constructed for indoor use. The

. person being “tested” is asked to blow the sails of

the windmill and produce the highest warble pos-
sible—a sort of “Puff-ometer”. Perhaps even sneezing
championships would be possible?

The sensitivity of LDR to light is gquite high. It
will give a noticeable warble when cigarette smoke
is blown between it and the bulb. This was tried in
a darkened room and it must be noted that ambient
light can effect the circuit if it is too bright.

Used again

If you do decide to build this months S-DeC cir-
cuit you’ll be pleased to know that most of the com-
ponents can be used again in a later circuit in the
series. Your S-DeC can, of course be used to build all
of the circuits.

Next month is the time for lovers—St. Valentine’s
Day. What better than an electronic St. Valentine’s
ajid? Not convinced. Well, next issue we will show
you how to make a passion meter with just 3 (three)
components, one S-DeC and a small battery. If you're
still not convinced, why not make one anyway—think
of all the fun you’ll have irying to prove me wrong!

PW TECHNICROSS PUZZLE
Solution to No. 17 |
presented last month

7
RIOJL [E

TIUINJA

IEIEEBII
R

R
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The

Part 2

electroric POLYPHON

M.J.HUGHES M.A.,C.Eng. MIERE

Circuit operation

The full circuit diagram for the umit is given as
Figs. 10, 11, 12 and 13. We refer first to Fig. 10.

The master oscillator utilises the NES555 timer
integrated circuit operating in astable mode. Its
frequency is set by VR1 which gives a wide varia-
tion (about two octaves) in basic pitch of the instru-
ment. IC2 is an MOS organ tone generator and
great care should be exercised in handling it. It is
imperative to use a DIL socket and before remov-
ing it from its protective foam you should take all
necessary precautions to avoid static electricity. The

Master oscillator Tone generator

output levels of this device are not compatible with
TTL and we need transistors Trl to Tr12 and their
associated resistors (36 in all) to shift the levels
prior to branching the 12 individual notes to feed
the data inputs of the two data selectors (ICs 3 and
4). IC5a and b provides the divide by two circuits
for the two respective notes and the logic of IC6
selects which octave is to pass for Note 1 (similarly
IC7 selects the octave for Note 2).

The wires from the pick-up contacts for Note 1
are returned to the +5V rail via resistors R40 to
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Fig. 10, The circuit diagram of the note generation and selection section of the unit
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R45 before entering the latches of IC9. Note that
the strobe line for this note is coupled through R46
to C3. This circuit, in conjunction with the Schmitt
Trigger (IC8a) protects the strobe from contact
bounce (otherwise notes might sound twice) whilst
IC8b serves to inveri the strobe so that it will
trigger the monostable which feeds the envelope
generator. Similar circuitry conditions the signals
for Note 2 through the latches of IC10.

Note the presence of capacitors C2 and C4 across
the power rails—these are presemt to prevent high
frequency noise and spurious switching transients
affecting the logic.

Consider now the components of Fig. 11. IC11 is
the monostable for Note 1. Only the leading edge
of the strobe has any effect on it and the output
pulse duration from pin 3 has its duration set by
R57 and C8. This period is critical to obtain the
right rate of attack and decay. The pulse is used

856

to control the operating point of emitter follower
Trl3 which has an attenuated level of the note (from
IC6) capacitively coupled to its base. The level of
this a.c. signal is less than the 600mV required for
it to appear at the emitter but when the trigger
pulse from the monostable is applied the DC work-
ing point is shifted upwards but at a speed set by
the time constant of R59, VR2 and C7. This permits
the AC signal to appear at the emifter. Although
the monostable pulse falls back to zero very quickly
D2 prevenis a rapid discharge of the DC level on
C7. This will gradually leak away as base current
into Trl3 and this in turn will be controlled by the
emittef load. Thus large values of VR3 will extend
the time this takes—giving rise to the decay control
period. Provided VR3 is not reduced to below 1,000
ohms there will be no significant effect on the signal
amplitude. It should be remembered, however, that
if VR3 is reduced to zero it effectively shorts the
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signal path to ground therefore it is important that
when you start testing the instrument you should
set VR3 (and VR5—for Note 2) to mid positions.

The two notes are mixed by C9, C13 and R62 and
R71 before being applied to the audio stage (IC13).

The power supply stage is shown in Fig. 12. In
order to keep it as small as possible on the main
board sub-miniature DIL bridge rectifiers are used
and IC voltage regulators for the +12 and +5V
supplies. An unregulated —12V supply is used for
the tone generator and as the current required for
that is very smalil there is ample supply available
from BR1 to drive the motor control board. Because
we are running the +5V rail from an unregulated
source in excess of 12V there will be a considerable
amount of power dissipation from IC15 hence the
heatsink.

Motox conirol

We had great difficulty in locating a suitable low-
priced motor for this unit and eventuall, had to
settle on a rather expensive model maker’s motor
which is manufactured in Germany but available
in this country at some of the better model shops.
It is the Ripmax “Mini-Pile” type EM 136P and
its advantage is that it has a four-stage epicyclic
reduction drive and an exceedingly high torque at
low speeds. Unfortunately even with the four-stage
reduction gearing it still does not run at a low
enough speed for our application. We need a shaft
rotation ranging from 15 seconds to 1 minute per
revolution (depending on the type of tune); we also
need to have a variable speed. By adding a bit of

extra circuitry it is possible to get this speed reduc-
tion and make it variable at the same time. The
technique adopted is that of pulsing the motor at a
rate of about 10 pulses per second. By making the
pulses long or short we can obtain a wide range of
speed control and we do not suffer unduly from
lack of torque because of the high mechanical gear
ratio.

The motor will be subject to speed variation
depending whether it is on or off load and rotation
will be in short, jerky steps. Neither of these has
proved to be a problem in this application.

The pulsing circuitry is shown in Fig. 13. Note
that the —12V rail is common because we are
using the available rectified output from BIl; be-
cause of this it is important that you do not ground
this common rail to chassis. A simple series stabi-
liser (Trl5) provides a nominal 6V rail and IC16
generates short pulses having a frequency of about
10Hz. These drive IC17 connected as a monostable
and VRS is used to control the width of the output
pulse. These pulses are then applied to the motor
via the tascaded emitter followers Trl6 and Trl7.

This circuit has been specially designed to maich
the specified motor and there is no guarantee that
it will work with other types. :

Cabinet details

Fig. 14 shows that the prototype cabinet is basically
four sides (each with a ledge onto which the base
plate is screwed), a removable bottom (for easy
servicing) and a split lid. ’

B
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One section of the lid is made from smokey
perspex which has been bent to form a right angle
and then has had two holes drilled near the rear
of the longer section to take the pivot pins. These
pins, although free to rotate in the perspex, are
stuck with epoxy resin intc small slots cut into the
back of the cabinet. Panel pins with the head re-
moved make very good pivots. The lid from Visijar
will be ready bent and drilled. Details are given as
Fig. 15. 5

The other section is made by the speaker and its
enclosure. The speaker is fixed to a right angle
wooden support (see Fig. 16) and the face is covered
by speaker grill material. The type of material will
depend on the use to which the player will be put.
For example, if a young child will be allowed to use
it then stout plastic would be used whereas if it is
a present to a discerning adult then a more exotic
covering would be called for. The frame can either
be a tight fit in the cabinet or small chrome wood
screws can be used. The drawing doesn’t show a
ledge for the screws.

Unless your woodworking is exceptionally good it

is worthwhile trying the base plate in the cabinet
before the additional items are assembled onto it.
Any adjustments required are easier to make at this
stage. Similarly, try the speaker frame before the
speaker is fixed to it.

Assembling into the cabinet

At this stage all the major items should be
assembled to the base plate except for the controls
bracket. Feed the cableform from the contact comb
through the grommeit, cut the free ends to length
and solder to the correct board pins. If the individual
wires have been identified earlier make certain the
identification is transfered before the wires are cut
to size. If the leads aren’t identified they will need
some form of “buzzing out” to ensure correct con-
nection, don’t rely on following the lead through
the cableform by eye.
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Radius to
suit

Speaker frame
Material

', chipboard
Speaker fret

A=1/3" dia. hole

The leads for the speaker are fed through the
small hole and connected. No grommett is used here
since the leads will not be subjected to movement
and should not suffer wear. ]

The mains lead is connected via the switch on
VR6. The earth wire is connected to the metalwork
by a solder tag under one of the transformer fixing
screws. Some form of cable retainer should be used
inside the cabinet to prevent strain on the soldered
joints.

The inter-unit wiring connections are made and
the base plate put into the cabinet from the top and
screwed dowi.

The unit is now ready for a trial.

Cutting a disc

Before a tune can be played a disc has to be
programmed and before attempting to cut a disc the
following features of the coding system used should
be read carefully.

When an uncut disc rotates under the pick-up
wires strobe signals for both notes 1 and 2 are
generated every time a note position goes past the
pick-up comb. Even though we get a strobe we will
not, however, get a note because the code will be all
zeros (none of the contacts have been cut). This is
very convenient because if a long blank period is
needeéd it is not necessary to cut any contacts at all.

If a note is programmed and it needs to be
extended over two or more strobes (such as a minim
or a long decaying sustain at the end of a piece of
rusic) the necessary number of strobes after the
one which initiated the note must be cut—it is not
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Notes Rea. Strobe Notes Octave
1 | 2 12 1 2 12
slai21lsia;z)| 1 )
Trackl L | K|ld| i |H G6[F|E DC|BA
Con- ! ‘
tact
‘ !
c# 0 i k3 X
D 1 x X
D% 2 x| x x
f N E 3 X x
F 4 N X X
F% 5 X | x x
Lower Octave
0 G 8 X | x| % %
G% 7 x x
A 8 < x X
At 9 X X X
8 10 % X | X X
c 11 zf % X
Note 1 -
cxz 12 x
D 13 %
D 14 | x
E 15 x
F 16 < x
Fi 17 g b
Upper Octove
] 18 X 1.l <
" G# 19 x
A 20 x x
At 21 x %
B 22 X x X
o] 23 x| x
N CH| 24 x X
D 25 x X
D#| 26 x | x X
N E 27 x X
F 28 x X x
s Fi | 29 % ] % X
Lower Octave e
G 30 . x| x| x X
G#| 3 x X
A | a2 < = X
Afi 33 x x X
B 34 x X | ® X
< 35 x| & x
o Note 2
cC#| 36 i x
b | a7 ! i x
D%| 38 ! i x | %
s
E 39 X
F 40 % x
Fgl s X | %
Upper Octave
G 42 ® X 1%
G| 43 x
A 44 x x
Afl 45 x x
B 46 X x { x
g C 47 x | ox

necessary to repeat the coding of the note because
its data will be held in the input latches until a new
strobe signal comes along. If you wish to sound the
same note twice you must, of course, leave the strobe
uncut and insert the correct code for the note every
time you want it to sound. .

If you programme a note in a position where you
do not need a note, all you need do is cut the strobe

Practical Wireless, February 1977

Fig. 17. The cutting pattern required to produce each note available.

An “X" in a column denotes a cut is needed.

contact and the wrongly programmed note will not
sound—the preceding note will, however, continue
to decay during this pericd. To truncate the previous
note in this period leave the strobe uncut but cut
the binary coding contacts so that the code exceeds
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o | F 26 x x x x c | E 63 x 1 x x x | %
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tE Al 28 x x x x G E 65 T x| x| x x x | x
tD F 29 X X X | _x— F F 6 T x x X x | x
c F 30 X | X x x X | X A ' 67 X x X X
tD o 31 X x c A T X | % X X X | %X
[+4 A a2 x | x x x [} x | % tF A 69 x x { % x x
A F 33 X 3 x x X | X " . 70 X | x
i " T X § % i i i x [ x
" i 35 x | x T 0 72 X | X
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5 A . s
Fig. 18. The cutting pattern for the carol "' Silent Night”, ndi“slm ent

1100 (reference to the table of binary codes for
each note will show that codes 1101, 1110 and 1111
do not play notes).

If a mistake is made in cutting a contact it is
possible to repair the mistake with a thin wire and
a very small solder connection. However, this method
of correction should be avoided whenever possible
since the solder could deflect the contact wire when
the disc is rotating.

For those who want to put their own tunes on
discs Fig. 17 gives the full cutting details for
chromatic scales, for each note in turn, running over
the complete two octave range. For those wishing
to make a second disc before designing tunes we
include the full cutting details for a christmas
carol “Silerit Night” as Fig. 18.
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Having cut a disc the electronics can be tested and
the variable controls set.

Before the player can produce a note the pick-up
comb must be set. The fixing screws holding the
comb to the arm should be slackened off but don’t
have them too loose or the comb will probably move
before they can be tightened again. The slots in the
comb assembly and the arm should allow the wire
contacts to be positioned exacily in the cenire of
each pad and also allow the line of contact point$
to be exactly on a radius. The correct position will
be obvious both to the eye and by the fact that the
correct sequence of notes is generated.

Having set the contacts, switch on the unit and
play the tune. Adjust the present controls for attack
and decay for each note until they sound similar.

Finally, by using VRI1, adjust the pitch of the
instrument to suit your particular requirement. [P}
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LIGHT LOCK

Eiectronics in motor cars has long
been a favourite subject. The usual
problem is that motor manufacturers
have to produce to a price and so are
not keen to pay very much for elec-
tronic ‘extras’. One of the newest
applications involves light emitting
diodes (LEDs). The plan is to include
LEDs which will be moulded into a
plastic lens. This is mounted in such
a fashion as to throw a circle of light
around the key locks on the doors
whenever the car door handles are
raised. The electronics which backs
up the LEDs will turn out the light
" automatically after a lapse of about
half a minute or if the ignition is
switched on.

HOME GAME

With the increase in popularity of
TV games it just had to come. A
German television receiver manu-
facturer is currently building sets with
built-in games. These 26-inch colour
receivers will offer half a dozen ‘ball’
type games such as tennis, soccer,
hockey etc. but in addition there is an
external electronic rifle which goes
with the set! This allows additional
games like “pigeon shooting”, ““‘com-
bat" and “foxhunt” etc to be played.
It is finteresting that the manufac-
turers are quoted as saying that the
models with games cost only the
sterling equivalent of £50 more than
their ordinary 26-inch colour receiver.
Gunner get one?

SPEEDY LASER

One of your scribes most impres-
sive memories was to stand at a
Physics Exhibition at Alexandra
Palace, and to watch a great screed of
paper stream out from an electronic
printer. 1t was really something and
the sight of it caused quite a stir at
the time.

| wonder what the new printer {'ve
just heard about wouid be like to
watch. This one uses a moving laser
beam. The beam generates all the
characters to be printed and these
are made visible on plain paper by the
use of electrographic means. The
machine is claimed to be up to ten
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times faster than conventional so
called “high-speed” printers—it can
produce some 70,000 (seventy thou-
sand) characters every second. Put
the other way; to generate one char-
acter takes only one seventy thous-
andth of a second. Wonder what it
could do if it were taught shorthand?

SMILE PLEASE!

| was intrigued to hear from an
American colleague that the police
have found yet another task for the
ubiguitous computer. This time its
task is that of an electronic *'mug
shot'' book. A leading American
university has been given a large
sum of money to develop the system.
Basically the wanted person’s des-
cription is fed into a computer to
enable it to visualize that person.
Once its got a picture firmly into its
electronic brain, it will run through
all the other electronic ‘photo-
graphs’ it has in its memory, and
will match any which correspond
closely to the wanted image. Just
think, you could be exactly the same
as Bridget Bardot except for a couple
of points.

THE END OF MORSE?

Not long ago | commented on the
U.S. military, firing television cameras
in artillery shells. Apparently. this
still isn’t enough to give them the
picture. Electronics is ever increasing
on the mock battlefield. The latest is
a tiny hand-held terminal which gives
alpha-numeric (letters and figures)
on a small screen. And what an
ingenious device it is, too. It meas-
ures barely 8% x 6 inches and it has
no buttons to press as does a cal-
culator. At the bottom are some
“select mode” areas. By just touch-
ing the surface of these a pattern is
generated on the 4% x 3 inch display.
If it is desired to send a message,
then the alphabet plus digits 0-9
are called up. Directly beneath these
images are some special thin
switches. To the user, there is no
real switch action. To enter/transmit
data, one merely touches the area
directly over the character required
and it's done. The entry device is
called a membrane switch and con-

ON RECENT DEVELOPMENTS

sists of a tiny sandwich of three
layers. Attached to the outer layers
are copper wires barely five thou-
sandths of an inch thick. These
make contact through minute holes
in the plastic insulating layer. Three
LED modules are employed to make
up the display area each containing
some 4,698 diodes. Diagrams and
maps can edsily be displayed so a
map of the battle area could be sent
to commanders in the field and this
could be updated as things changed.
Perhaps it might be an idea for the
January sales; shoppers could be
updated with urgent information on
the bargains battlefield.

| hear that a system of visually
activated switches is being tested
out in an avionics application. A
pilot with an infra red source mounted l"

in his helmet can activate switches
by directing the beam at them. No
more news to date since this is a
military application, but the mind
boggles. Imagine; if the pilot looks
round the cockpit to make sure that
everything's alright he could whip
the landing wheels down, switch off
all the lights and eject himself all in
one go. Nasty!

MICRO CHARGER

Batteries in digital watches run
down, as all batteries do eventualily.
But a Swiss company is doing some-
thing about it: no, not light cells!
They have cunningly taken a step
back to go forward. In ordinary self-
winding watches, the self-winding
mechanism performs its task as the
wearer moves his wrist. The Swiss
have incorporated a self winding l
movement into a digital watch.

They've wound a small alternator coil
onio the self-winder so that every
time it moves it generates a voltage—
which charges up the battery. if your
watch batteries do happen to get
low, just turn the bathroom taps on
quick

and off a few times in
succession.
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Encapsulated power

Although a good power supply is a
‘Must' in a well designed piece of
electronic equipment, it is often
skimped and relegated in preference
to more glamourous circuitry. To
overcome this problem, a new range
of high quality fully stabilised en-
capsulated power supplies have been
introduced by Cliffpalm Ltd.

The range comprises the Delpack
D12-250, the D15-200 and D5-1C. The
former provides 412V output at
250mA per channel, has an RMS
ripple and noise figure of 500uV and
short circuit current of 150mA. The
D15-200 gives 15V at 200mA with
S/C current of 120mA and 1mV RMS
ripple and Noise. Both of these units

are overload protected and have line/
load regulation in the order of ¢-01%.
The third model in the range is the
D5-1C which provides a 5V logic
supply at up to 1A. The linefload
regulation is claimed to be 0:02%
and 0-05% respectively, with short
circuit current of 800mA.

All three models are packaged into
64 x 89 x 32mm with five pins pro-
jecting for mains input and DC
output suitable for PCB mounting.
Priced at £23-60 + VAT each or
£16-85 plus VAT for 100 off, they can
be obtained from Cliffeaim Lid.,
(Dept. PW) 13 Hazelbury Crescent,
Luton, Beds. LUT 1DF.
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Liquid time

One of the drawbacks to Electronic
Digital Clocks and watches is the
cost of the continual replacement of
batteries—which today are far from
cheap. One way that life can be
extended is by using a Liquid Crystal
Display (LCD) instead of LED's.
Power consumed by a large 12mm
LCD is in the order of a few micro-
watts, and it is this type of display
featured in a new digital clock kit by
Pronto Electronic Systems.

Designated the 301, accuracy is .

claimed to be better than 2 minutes
per year, and has the facility to
display hours and minutes (12 hr.
mode), seconds only, or the date.
Either one of these three modes can
be selected by one of three push

buttons mounted on the front panel.

The kit contains detailed assembly
instructions, all components in-
cluding a 32kHz crystal and CMOS
chip, and a black moulded case with
brushed aluminium facia. Size is
approximately 100X 65Xx50mm. Cost
for this kit is £29-95 inc. VAT & p&p
or ready built for £32-95.

Readers may also be interested to
know that Pronto have recently gained

a distribution franchise from Mostek
UK Ltd. Although a full range of
MOS devices can now be obtained
from Pronto, they say that they will
probably concentrate on the F8
microprocessor and the third genera-
tion Z80 microprocessor system.
Further  information from Pronto
Electronic Systems, Ltd., 645[647 High
Road, Seven Kings, Essex, 1G3 8RA.

Wake up fo siereo

Ever gone to sleep with the radio
on, and woken to a flat battery? Well
if this is the case, your troubles are
over. Kramer and 'Co. have recently
announced a mains clock radio with
automatic alarm facility—the Real-
tone E4.

This unusual looking newcomer is
equipped with an AM/[FM stereo
radio and can be set to turn itself off
after a set period of up to 59 minutes.

T T
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An alarm is also incorporated which
can be used just by itself, or together
with the radio to provide that added
incentive to ‘Rise and Shine'.

Clock display is a large green
digital readout which can be used to
show minutes and seconds or hours
and minutes, while the intensity can
be adjusted from very bright down
to a dim glow.

Priced at £39-95 plus £1-00 p&p the
E4 can be obtained from Kramer and
Co. (Dept. PW), 9 October Place,
Holders Hill Road, London, NW4.

THTHTHTT
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took place at Granby Halls, Leicester, in

October last. This three-day event is really
a series of trade stands at which visitors can buy
the goods of their choice so ‘exhibition’ therefore
always seems to be rather a misnomer. The show
is put on by the Amateur Radio Retailers’ Associa-
tion and organised by Tom Darn G3FGY and Les
Hellier G3TED, a retailer from Loughborough.

In this report, there isn’t space to mention all
the stands, or all the items which took our eye, but
a few brief details may whet your appetite for next
year’s show, which is to take place at the same venue
on 27th, 28th and 29th October.

Stephens-James Ltd showed a new range of equip-
ment including their MkII ATU for SWL’s. This
covers 500kHz to 30MHz and should be available
now. Waters and Stanton Electronics had the
Fukuyama ‘Multi-U 11’ and ‘Multi-11’ FM mobile
transceivers for 70cm and 2m respectively. They
were also showing the FDK ‘Multi-2700° 2m
transceiver, retailing at about £450.

QM70 Electronics exhibited their ‘Cobra’ unit
which is designed to be used in conjunction with a
2m FM transceiver to access the 70cm band repeaters
as well as in the simplex mode. This is priced at £86.

The RSGB was taking orders for Volume 1 of
their new handbook and Volume 2 will be available
shortly. Doram Electronics showed a kit for a CMOS
morse key, a design which appeared in the RSGB
magazine Radio Communication. They also had a
kit for a TV cross-hatch generator which included
an 8-step grey-scale facility.

Moving on now to one of the big names in the
business, SMC (South Midlands Communications),

THE fifth National Amateur Radio Exhibition
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showed a fair proportion
of their extensive range
from lowly 5-core cable to
an impressive, new. complefe
2m station designated 1ibe
FT221R. It combines USB,
LSB, AM, FM and CW and
offers the user a choice of
phase-locked VFO or 44
crystal channels, simplex or
repeater, and either mains or
battery operation. The firm
further claim that the
FT221R is the only model
which gives full 4MHz cover-
age (UK and US) and
optional auxiliary shift for
repeaters.

Other models on show by
SMC included the new FT301
range, which are fully solid
state transceivers working in
the range 10 to 160m in
500kHz segments. Audio out-
put is 3W to the internal
speaker, while power can be from either mains or
12V battery. The FRG7 general coverage receiver
was alse on show, as was the FT301D and FT301S
transceivers. Output from these two models is 200W
and 10W respectively.

Moving on a little further now we find the Digital
11 which gives 5kHz step coverage across 2m and
has a selectable 10 or 1W output for simplex or
duplex operation. Readout is digital, and takes the
form of six 7-segment LED’s. Finally, completing
the SMC display, was a new range of Ampere and
KLM solid state linears with outputs in the range
10W to 160W, and the Multi-Ull transceiver which
is claimed by SMC to “add a new dimension” to
70cm FM.

Lowe Electronics attracted interest with items
such as the Trio TS-820 transceiver, a unit crammed
with electronics and which can be supplied with
digital read-out. Bargain items at the show included
a 0-24V 500mA power supply unit from Bamber
Electronics at £7 and another PSU, giving 13V and
4-5V from M and B Radio at £1-50. Eley Electronics
had computer keyboards, at £6-50, which could be
altered to suit many projects by changing just four
connections. Western Electronics had a 10m to 2m
transverter at about £140 and a 10m to 70cm trans-
verter at around £160. These units match Yaesu
equipment in appearance but are made in the UK.
Also exhibited was the ‘Penetrator DX33 beam
aerial for 10m, 15m and 20m operation. Another
interesting item on this stand was the Westover tilt-
over aerial tower which is available fo a number of
specifications. The PM-2000 peak reading wattmeter
was also shown; this covers 3-5MHz to 30MHz and
has four ranges, 200W, 500W, 1kW and 2kWw.
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PART 7

ALTERNATIVE KEYBOARD

Since the initial design of the Video-Writer there
has been a change in the availability of keyboards.
The one most easily obtainable at the present time
is the 56-station unit available from Electronic
Brokers under the type number KB6. This unit has
slightly different electronic output signals which
need modifying before being applied to the Video-
Writer. The differences are that the Strobe output
occurs at the wrong time period. there is no parity
bit and the drive capability is only suflicient for one
TTL load.

SIGNAL CONVERTION

Although the strobe would appear to present a
problem the solution is relatively simple. The KB6

M.J.HUGHES M. A.,C.Eng. MIERE

strobe goes high (to the logic level “1"") as soon as
the key is depressed and then falls to “0" of its own
accord approximately 10m$ after the key depres-
sion (irrespective of whether the key is released or
held continuously). The Video-Writer needs a strobe
which rises to logic level “1" a few milliseconds
AFTER the key is depressed and the strobe must
stay at this level for at least 20mS before reverting
to “0". Fig. 31 shows the output available from the
KB6 compared with the signal we actually need.

To get our required signal we use the falling edge
of the KB6’s strobe to trigger a 555 timer integrated
circuit set to give a 30mS positive going pulse which
matches the input requirements of the Video-Writer
perfectly. The circuit is shown in Fig. 32.

Fig. 31. Time relationship between the key action, the data stabilisation,
the keyboard strobe and the strobe after the interface board delay.

No key Key Key
depressed i depressed | released
o P KD KA LK AR
Key condition o RIS IR K]
y condit % et reanenet \

Data bits' condition o/ v ///g\\ \\ N N

Previous Data New

data stable changing data stable

10msS

Output strobe from KB6 keyboard

Output strobe from interface modification

Approx. 30mS

864

. T
New data will be entered into
memory during this period

Practical Wireless. February 1977

www americanradiohistorvy com


www.americanradiohistory.com

ey
RI18
K17 330k
35 o> al>e
<z
Tcsof 1cs9e
1 8 — 08 gl 4 4 4
S 1C59 1€60 1C61
c7 DN 3NES55 g _I 7 7 7
0-047uF  IN414B
el s~ mmcs
T pF
_ £ Q OV
3
(Strobe . Aitpemo0d — ——o0Strobe
1c59d 1C59a :
Bit1 o 5 >Bc ; 0 } —OBit 1
|
1C59b 1C59¢ ;
Bit2 o S >4e = % ; —oBit 2
|
| 1C50f 1C60e |
R H -0 Bit 3
From B3 e i E >§ " >;6 Qutputs(to
key- keyboard inputs
?}c])pgerd | Ics0d IC60a - >cm femory board)
KBs | Bit4 o i‘ s Q : 9 —0 Bit4
§
| 1cs0b I1c60c I
. ! .
Bit 5 o i 5 >4¢ E >§ ; BitS
| 1c81f Icsle |
Bil6 o } ! OBt 6
[ ) (] m 10 |
| 1C61a 1cemb | |
Bit 7 o= I - 0 = >4¢ { oBit 7
\ ! | [W3g5]
. |

Fig. 32, The schematic diagram of the interface board to match the
KB6 keyboard to the Video-Writer,

The absence of a parity bit is of no consequence
since the Video-Writer circuit doesn’t need it.

Output buffers are used in each line to overcome
the low output capability of the keyboard. ICs 59,
60 and 61 perform these functions, including re-
invertion to maintain the correct logic levels. This
circuit is shown on Fig. 32.

The layout of a simple PCB for these signal con-
versions is given as Fig. 33. The component posi-
tions are shown on Fig. 34, This extra board can be

% components list

5.&5%:‘&5@%%&%&%@%%?&5{ FromElectronicBrokers):

_ S
CRIE . BT )
| R BEORD
R R e e
frrnb Eolenteg)

AEHAE
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accommodated anywhere within the existing cabinet
and can draw itfs power from the existing 5V supply.

KEY ACTION DIFFERENCES

There are a few other minor differences in the
key actions and, although they are of no real signifi-
cance, they are given for complefeness.

For example it is not necessary to press the
character shift key to get the upper case letters
(this is soon sorted out when using the final equip-
ment). The “TAB” control key is shared with the
key for upper case “I” and, since we need the TAB
signal for our “Forward/Reverse” control, it is
necessary to press “Shift” and “I” to change direc-
tion of typing for correction purposes. There is no
“Backspace” key and it will be recalled that this
signal is used as a non-writing “Cursor Step”.
Although there is no key marked as such the neces-
sary code is obtained by pressing ‘“Control” and
“H”. Provided that the Control key is held down
repeated pressing of “H” will step the cursor over
existing characters without erasing them.

The only other difference which might take one
by surprise is that the KB6 outputs are “latched”.
This means that when you have pressed a key the
data is held on the output even when the key is
released and only changes when a new key is pressed.
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There are a number of “Direct Function” keys on
the KB6 which do not occur on the original. Most
of these are separated from the main part of the
keyboard and could be used for extra functions by
those who wish to modify the Video-Writer for
special purposes.

CONNECTIONS TO KEYBOARD
There are two sets of output contacts from the

KB6 keyboard. We only make use of the left hand .

set (when viewing the keyboard from the top front).
Note that there are contacts on BOTH sides of the
keyboard pcb and ideally you should use a double-
sided edge connector to make contact with them. It
might be difficult to get such a connector and we
suggest that you make soldered connections with fly-
ing leads. This, however, must be done with great
care because there is an MOS integrated circuit in
the keyboard and you must ensure that your solder-
ing iron is-well earthed and take all other necessary
steps to prevent static electricity. Ideally the conduc-
tive foam pad should be left over the conmections
of the IC until after this operation, Fig. 35 shows
the connections that have to be made to the key-
board pcb. :

Fig. 36. The main details of the Alumin-

jum chassis used for the prototype. To
ensure that no short circuits can occur

the keyboard is left off until most of the wiring
has been completed.

The boards should all be “stood off” the chassis
with spacers and care should be taken to make sure
that no part of the pcb wiring is allowed to short
to ground through the screws. The only connections
to the chassis are the mains earth, common ground
(0V rail) at the power supply, and the video output

screen or the modulator chassis (if you are using

one of the recommended modulators).

Three flying leads are taken from the Address
Register board to connect, eventually, with the
Forward/Reverse LEDs which should be mounted
on the keyboard panel. Likewise make sure that you
do not forget flying leads to the auxiliary push but-
tons; these are “Reset’, “Cursor Extinguish”, “Con-
tinuous Write” and “Page 1/Page 2”. A common
ground has to be taken to each of these switches
and this can be picked off any of the 0V pins on
any of the boards.

To share the load of the 5V rail we suggest that
you run the Sync Generator and Address Register
board in parallel from one of the regulators and
the Memory, Keyboard, and interface modification
from the other. If you are using the Crofton Modu-

Holes for video and/or
RF output sockets
Ll

between the boards and the chassis,
stand-offs must be used for board

mounting. Hole for

mains switch

Grommet for

Mounting bracrléets mains cable

for kéyboal

MAIN CHASSIS

It only remains to make the final chassis and to
assemble the Power Supply module, the three major
boards, the keyboard interface board just described
and the keéyboard itself on it. Fig. 36 shows the
chassis details as used for the prototype.

The case of the prototype was made from plywood
so that it dropped over the metal chassis and was
held in place by four screws. Some care is needed
in setting the angle of the sloping front and in
cutting the aperture for the keyboard to ensure
that none of the keys catch on the wooden surround.

The interboard wiring is shown in Fig. 37 and
although most of the wiring could be connected
with the boards off the chassis a neater end result
will be obtained if the separate parts are assembled
on to the chassis first. However it will be easier if

Practical Wireless, February 1977
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-~ Power supply
module

Address
board

l Modulator can
be mountedin l

| this area 4"

§

——— e
—_—
—_—
—_—

——

KB6 interface
modification can be
fixed to keyboard

bracket

w397

later you can make use of the —12V rail as a
power source but if you intend to use the Practical
Wireless modulator, to be published in March,
this has its own internal power supply and only
needs a mains input. If you use the latter you must
r(_atmember to common its ground to the rest of the
circuitry.

SETTING-UP

If the Video-Writer is being used with a video
monitor the output can be comnected to the input
of the monitor, provided the internal 75 ohm termi-
nation is switched in. If the Heathkit portable TV
(modified to accept a video input as described in
Part 1), is being used for the display the reference
to the 75 ohm resistor doesn’t apply, just connect

867
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Frcm connector of KB6 keynoal o (Lee fig. 35)

Mountéd on
front panef

Fig. 37. The complete inter-unit wiring. Double
check the pin locations before soldering the
Jeads, incorrect connections will be very
difficult to identify and correct.
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NOW STOCKED BY ALL GOOD
COMPONENT STOCKISTS.

seconds. Blob

HALF PRICE

ZB1V25x5
ZB2V.2.5x 3,

ZB4V 10x 6

ZB5D 3.6 x 2.
ZB6D 2.4.x7
ZB7D 49 x 7.
ZB8D9x75

Take an S-DeC, take a small
stock of components. Piug
components into $-DeC, no
soldering, make a radio
receiver, light operated switch,
3 stage amplifier. When circuit
is made unplug components
and yse them again to make a
morse practice oscillator, LC
osciliator, binary counter and
any other discrete circuitry.
See Practical Wireless for new
series of 5-DeC projects.
S-DeC + step by step instruc-
tions to build above projects
and 3 more + which compon-
ents to use + free control
panel for mounting switches,
lamps etc. + free Biob Board.
$-DeC only £1.98 +37p (VAT
+ post} send only £2.35.

DRILL-SAW
GRIND-BURR

PB announce a precision British built drill for the home constructor.
Works better than most bigger drilis and can be used for fing detailed
work. Drilis through any circuit board, need to break copper strip
simply grind it off.

9000 RPM Drill + 20 Assorted tools £11.20 (+VAT + post}
Send £13.00.

9000 RPM Orill only £6.22 + post + VAT send £6.00.
Multi-purpose Drill stand £10.60 +Post + VAT send £12.00.

PB Electronics Scotland Litd,
57 High Street, Saffron Walden, Essex. CB10 1AA.
Far leaflets and further information please

send stamped addressed envelope.
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Biob Board .1” or .15
Al approx. inch sizes

ZB3V 3.75x 5

Discrete Blob Board

* | BRUSH-POLISH|

Forhome

constructor
FREE BLOB BOARD!

BLOB BOARDS

Circuit diagram to circuit board in minutes. Layout circuit plan on 1" graph paper.
Select Blob Board, lay components out with leads on copper strip. Blob of solder onto
lead and your circuit is complete. Blob Boards normally half price of competitive boards.
Roller tinned to solder componaents directly. No drilling or mounting. Modifications in

Board is re-usable.

AND RE-USABLE. That is NEW!

1 off 3 off
£0.30
£0.23
£0.46
£1.51
4

£0.75
£0.57
£1.14
£3.78

75

Dip Blob Boards

ZB11C4.56.x3
ZB821C4.8.x3.2
ZB41C4.75x 7.5
ZR81C9.5x7.5

Blob Boards are circuit boards designed exclusively for the home constructor and proto-
type engineer and are normally half the price of competitive boards. Blob Boards are
roller tinned for ease of soldering, most require no cutting or breaking of contact rails.

1 off

£0.36
£0.40
£0.85
£1.70

3 off

£0.90
£0.96
£2.13
£4.26

Sample pack: 1 off ZB1V + 1 off ZB8D +

1 off

4 £6.20
3 £0.42
3 £0.69

£1.62

3 off
£0.51

1 off 2B21C normally £2.32 ohly £2.00 +
free Blob Board.

Many other sizes and patterns available add
30p post + 8% VAT to all orders.

T-DeC

If you are using IC’s to build
circuits use T-DeC for 1 chip
circuits and U-DeC A for 2
chip circuits. Draw circuit on
graph paper, plug 1C into
Adaptor and plug into DeC.
No soldering, no bent leads,
no wasted 1C chip. Lines on
DeC show contact rails, plug
discrete components in. Cross
overs, connections are made
using different coloured ieads.
Circuit completed and working
unplug components and use
1or next circuit. No soldering,
no damage to components.
Use your DeC and small

stock of components over and
over again. T-DeC send £4.30.
U-DeC A" send £4.60.
Adaptor send £2.30.

POT LUCK

Off cuts of fibre glass
cicuit board 5 sq. ft.

Ferric chioride 5 litre mix
Neagative developer 1 litre

Add £0.75p. to all above for
Post + VAT,
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Double sided fibre glass p.c.b. 5 sq. ft.

£1.50.
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the Video-Writer output to the modification point.
If a domestic television set is being used a modula-
tor must be used with its output connected to the
aerial socket of the receiver.

Apply power to the Video-Writer and, if you are
operating at video level, you should immediately see
patterning on the monitor. If using a medulator you
will have to tune the television set until you see
the patterning. It is unlikely that you will see any
recognisable characters at first unless you are very
lucky, because the internal clock frequency of the
Video-Writer will probably need adjustment.

At switch on the Random Access Memory will '

have taken up an arbitrary state and will be giving
a random selection of output codes for each of the
character cell locaticns on the screen (i.e. a random
selection of letters, figures and punctuation). You
should set the slug of L1/L2 in a central position
and then adjust C2 with a screwdriver until the
moving pattern stabilises ahd locks into a steady
picture which should be the random collection of
characters referred to. You will note that the picture
locks over quite a large range of adjustment of C2
but changes size.

You should aim to set C2 so that the line sync
frequency is exactly 15-625kHz but you do not need
test instruments to do this. You can either adjust
C2 until you can see 31 complete characters along
a row with the 32nd character just disappearing off
the screen or turn the brightness of the television
set up and look carefully for a faint “Hum Bar”
moving up the screen. If you adjust the Video-
Writer’s clock until this hum bar is stationary you
will know that you have a sufficiently accurate sync.

If it is difficult to obtain a fine enough adjustment
with C2 you can revert to the core of L1 and L2.

The next test is to check that you have memory
for two pages. Actuate the Page 1/Page 2 switch
and the random characters should change to another
set. Select page 1 and erase the memory by depress-
ing the spacer bar (hold it down if you are using
the original keyboard) and momentarily depress
“Continuous Write”. The screen should clear apart
from the chequered cursor. Next check that ‘“Cursor
Extinguish” works. Carry out the erase test on page

2. The rest of the tests can be carried out on either

page 1 or page 2.

Press “Carriage Return” on the keyboard and the
cursor should jump from wherever it is to the
extreme left hand end of the row. Next press
“Reset” and the cursor should jump to the top left
hand corner of the screen. Depress the Forward/
Reverse button several times (this is the control
labelled “TAB” on the keyboard) and watch the
two LEDs, they should be illuminated alternately.
End up with LED 1 illuminated as this means you
are operating in the FORWARD mode. Now type
all the characters in turn, using carriage return and
line feed commands whenever necessary, and fill
the screen with text to check all memory locations
for that page. Remember that you must only expect
10 see the 63 characters and the space which were
shown in the ROM format (see Fig. 4, Part 1), so
if you depress a key which is marked as something
outside this limitation you may get a character or
control function you don’t expect! When you are
happy that you have the instrument under control
in a forwards direction try it in reverse and make
use of the Cursor Step button (marked “Backspace”
on the original keyboard) to position the cursor for
a correction. When in position you depress the cor-
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rect key and whatever was on the screen in that
position will be replaced with the new character.

Repeat the above tests on the second page.

If you get the wrong characters for the keys in
question. it is worth checking that the RAMs and
the ROM are correctly inserted, e.g. no pins bent
under. If these are correct then the most likely
cause is mixed up data lines from the keyboard.

If a character comes up at two or more places
at the same time the probable causes are short
circuits between address lines or one or more dry
joints on the board pins associated with the address
lines. It is assumed that the boards were checked
for solder bridges and dry joints when they were
assembled.

If you get the random display on switch on but
nothing else happens the chances are that you either
have something wrong with the keyboard (make
sure you have removed the conductive foam pad
from under the MOS device on it) or you are not
getting data and a strobe from it. First check that
you have +5V, —12V and a good OV connection
to the keyhoard and then check ‘the data lines
with a voltmeter. You should be able to read the
binary code for any character if you make a
measurement on each of the seven lines while the
key is depressed. You can check the strobe signal
with a sensitive voltmeter at the output point of
the modification board. A depression of any key
should give a minute flicker on the meter’s needle.

Several working units have been built using the
published printed circuits so if there are any prob-
lems they are almost certainly due to wrongly in-
serted or wrong value components, dry joints, missed
connections (particularly stake throughs!), short
circuits caused by solder bridging across adjacent
connections, or small blobs of solder which may
have fallen from the soldering iron, or board inter-
connections wrongly positioned.

It has been noticed that the character generator
read only memory is very susceptible to electro-
static fields and this is demonstrated by bringing
a finger close to it while the circuit is functioning.

" Some of the characters might change momentarily

and, in the worst case, all the screen will “White
Out” until the finger is removed. A demonstration
model of the Video-Writer suffered very bady from
this because a perspex cover was used. Fortunately
the effect of stray fields does not leave any lasting
damage but the fact ought to be mentioned so that
the problem can be avoided. A metal cabinet should
completely remove the problem but in practice the
plywood cabinet of the prototype presented no prob-
lems.

This article will be concluded next month.

RINDLY NOTE!
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(Prices con;jecc at 26th Oct I976)

NO HIDDEN EXTRAS

—Prices include VAT and P & P. EXCEPT
T WHERE CARRIAGE WILL BE ACCORDING TO WEIGHT & DISTANCE-.—BRS
Electrosll Resistors, Semiconductors, Multi-Meters

50 VOLT RANGE CIOOO MINIMULTIMETER

ey | BT A o
Sec. 0-19-25-33-40-50V BARGAI’I:‘] AT £4.50
ANTEX SOLDERING IRONS
[SW £3-57 [8W £3-31 5W
£2-99 SOLDERING [RON KIT

TRANSFORMERS

ALL EX-STOCK~—~SAME DAY DESPATCH

12 and or 24 Volt
PRIMARY 220-240 VOLTS

mps
12y 24v £

MAINS Range of Panel Meters,
ISOLATING s

Pri. 220/240v

Sec. 120/240

Centre tap with screen

Ref. VA (Watts) £
07* 20 4-57

COMPONENT PACKS
200 Mixed value resistors (count by weight,
150 Mixed value capacitors (count by welght
30 Mixed value precision resistors iw 2%

ot
o

159 3000 76-367
*115V or 240V Sec.

only.

= .

30 VOLT RA

Prim. 220-240V
Sec. 0-12-15-20-24-30V

Amps
0

05060006 w

OONOTAUNBWN—O

o

oo

w——
BUHCHNNOUANWWN

CUomAbWI NI —0O

PHYS pamp——

226

HIGH VOLTAGE
Mains Isolati

Prim.
NGE Sec.
va

252

00/220 or 4007440
100/120 or 2002240
R

£4-48 STAND FOR ABOVE
£1-49

MAGNETIC TO CERAMIC

CARTRIDGE

OPERATING VOLTAGE 20-45V
2- 041' ONLY £3-17.

CONVERTOR | I5Wi

15 Asserted pots & pre-sets

10 Reed switches

3 Micro Swntghes g

ire wound resistors—mixe atia;
PLEASE STATE PACK REQU“I’ EDge

90p PER PACK.

214 300 300
221 700'(DC)
206 1A, 1A

203 500, 500

204 1A, IA
Sii2 500

12,15.20, 24,30 3.

MINIATURES
Ve £

Auto Taps
Ref {(Watts)
léz 20 0-115-210-240

4
66 ”
67 500 o
84 "

AUTO TRANSFORMERS

0-1155200-220-240

Dec 70 contacts
T Dec 208 contacts
U Dec ‘A’ for IC's

i
5
4
2
13-10

19-70
23-627

2
4.
6-
8-
3

200V 2A

2A

[ Decs Sclderless Bread’ing

£2:41
£3-92
£4-38
U Dec ‘B'for IC’s etc. £7-82
Stab, 3-6-5-9v 400nIA £6-95

.BRIDGE RECTIFIERS
0-67
0-72

HIGH QUALITY MODULES
5 Watt RMS AMPLIFIER £3-17
10 Watt RMS AMPLIFIER  £3-51
25 Watt RMS AMPLIFIER . £4-
125W RMS AMPLIFIER £17-

) £7-
PRE-AMP for 25W £15-
POWER SUPPLIES 3-5-10W £1-
POWER SUPPLIES 25W £3-
TRANSFORMER 3W £2-
TRANSFORMER 5-10W £3
TRANSFORMER 25W £3'5
BSR I44R (CHASSIS)

Vith magnetic cartridge £27-
GARRARD SP25 IV (" ) £22-
POWER UNIT plugs
Direct into I3A 3 pin
6-75-9V 300mA

socket
£3°59

NEW STEREOQ 30

Complete Stereo Chassis inc.:
7+7w RMS, mp, Pre-amp,
Power Supply, Front Panel,
Knobs {only needs Mains Trans. ).

AUDIO KIT 25W
24-25W Amplifiers

{4 Pre-Amp
i-4-Power supply
t+ Transformer
14-Front Panel
I +Kit of parts to include on:
off switch, neon ind. Sterec
headphone socket. Plus In-
structions book £32-18.

TEAK AUDIO KIT 25W
Teak veneered cabinet alumin-
ium chassis, heat sink and front
panel brackets plus back panel
and sockets etc. £11:21
CARTRIDGES
Magnetic Sonotone 100
Ceramic E.E.I.CS 2000

£5-31
£2-72

60 VOLT RANGE 93 o ACOS GP93-| £2-11

95 31 -567 ;ggv
” . v
o e aseov | 73 w_ 45-76t ' 500V _I0A
Amps CASED AUTO TRANSFORMERS TEST METERS

240V cable in and USA 2 pin out. MK3
20VA £ 495 Ref 113W AV072
Ref 4W

AVO MM5

s Ref 67W AVO 'r'r 169
£21-84 Ref 84W+ U435

2000VA  £35-66 Ref 95W+ (USSR} inc. Steef carry case,

Electronic Construction Kit

POWER UNIT
CCI2 05 Qutput Switched
10-Project (including clectronic organ) |3 — 7:5-9-12V
ideal gift at £8-63. “*No soldering’ at SOOmA £5-18,

Stereo 30 £17-99. Mains Trans
£3-56. Teak veneered cab. £4-54, | AT-55 £4-42

STEREO FM TUNER fitted with Phase-lock Loop
4 Pre-selected stations supply 20-35V. 90mA Max. £22:72

Barrie Electronics Lid.
3, THE MINORIES, LONDON EC3N 1BdJ

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

4A 089

2-70
33’
6

NOBDAULAWN —O!
coooooooow

YES SIR [st class post TONIGHT!
The service is available to anyone
that opens an account.

L T I 1 2. B 0 K B B B |
HIGH SPEC components FAST! _¢#
Agents for VERO - ANTEX -
BIB MULTICORE SOLDER

9 Teach yourself the latest

techniques of digital elec-
tronics

Open 9am--5pm, 6§ days—Phane arders 9am~4pm
: p AE. for slgock list Inciuding pots, presets, .C. 's 7400 & CMOS. E/ementary course:

Digital Computer Logic & Electronics

[ ] Canacllurs| plugs, sockets, switches, cabie, etc.
@ Post lree envelope inciuded for your next order.

l @ SUPER RESS phoge servvce—aksk for de!a;lltls r G . 1 Basic Computer Logic
g :R:':;I‘s':z’;sp’fe:oz g}l’_;:;' ;":;ES"T:f ;‘1?0;( paif108mm: B 2 Logical Circuit Elements
ACI25 20p |BC109  11p |BC262A 15p |BFX20 26p [TIP41A 67p 3 Designing Circuits to carry out :
| 1261 (200 ]71098] 12w | 287 200 o zp 0 8o | Logical Functions Advanced course :
I 128 §o§ 117 ,2:,‘:* 01 gg,’: BFy5510 1p 27)3(300 ::,,: l 4 Flip-flops and Registers Design of Digital Systems
i % 3?3 43 24p 388 ipe| 2 18p 583 isp* £4-20 + 80 pence P& P 1 Computer Arithmetic
B o oo loa sl o sovmae ) e i 2 Boolean Logic
P P P - . e .
l iss 209 | 148 :p R o 72 1’:p L2411 :(l'p: 1N4gg% 2.: l Order both books at the 3 Arithmetic Circuits
AD149 68p | 148B 10p*{BDi23 0p 1 10p*| 4 p -
161 d2p | 1438 11p*| 124 68p | 4101 11p*| 4005 9p same time for the bargam 4 Memories and Counters
B e un) m o lwoe g de i W) prceol g ulsipli
p n ~ f
| GG e | I }2:‘ n ?lg:: po pejazn B £9 70 + 80 pence 6 Computer Architecture
4p 7 ¥ P p p .
fod| s Ao u) s g Par  EvEmT@penceR &P
24 I P 84 [ |4 P
239 46p | 1848 12p*| 185 28p | 29 58p | 3053 18p p——, ANy py——_— =y =
: g | M fow g ow) o g | [ T
P 2] P P P To: Cambridge Learning Enterprises (Dept. CIR)
107A 12 212A 13p*| 187 12p*{ 71 25p | 3703 10p* f )
l CI&%ss 123 212; :Sp: ;88 1:“‘ %I:,Z;i ﬁp* g;gg ::p: l : FREEPOST Rivermill House, St. Ives, Huntingson, Cambs. PE17 4BR :
p | 2138 12p p P p *Please send me ... i i s
BCiose 11p 314" 1ag¢ 3 4p 30A 56p* 3707 12p+ k. &epaslic?ﬁsgd.me set(s) of Design of Digital Systems at £7-00 each,
l l06C 125 | 214L 170+|BFWH1 s8p A | 25p* l |
DIOD BRIDGES _|RESISTORS 13p* each '-4'1“5“‘ iies | *or e sel(s) of Digital Computer Logic and Electronics at £5:00 each. |
50V A 13p|100V1A 28p|4 WATT £12 (5%) k380 SLE0T451- n* l p & p inciuded.
l 100V 3A 15p{200V 1A 30p{1 ohm - 10m ohm 3900N I l
200V 3A  18p{400V 1A 32p|ZENERS(400mw) BZX l *OT s combined set(s) at £10-50 each, p & p included.
l 400V 3A 21pl 3V, aV3, 5V1, 5V8, 7V5‘5N75013ND e i '
THVRISTORS 9v1, 10V, 12V, 18V, SN76013N 1-75*
I 0V 30V. Allat 12p*each 76023N 1-75% l l
" soovm Wp TAG1 600 |LED Til208/0-125 0-2"|TBAB0O 1:35*
700V 1A 1:20 BTY Red 20p  20p [TBA8IoS  1-d9* I
. 400V 4A  58p c1oso1 23p 29p | TBAB20 1-20° |
500V 63A 1-25 BT109 Clips for above 2p. ZN44 1.35% l
. Post & Packing 25p per order. VAT please add to total * 121%, rest 8% [
ORCHARD ELECTRONICS rdelefe as applicable. ) 1
l FLINT HOUSE, HIGH STREET, WALLINGFORD, OXON, OX10 0DE I No need to use a stamp—lvust print FREEPOST on the envelope. PW2 |
Telephone049135529. o o — — — —— T v— ot — Dot (s v o Vo — W oy — o
l-----------.-‘---
871
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GIRO NO. 331 7056. Access and

Barclaycard accepted. o

C.W.0. only. Terms of business as
in our Catalogue.
Export Order enquiries welcome
(£5 min.)

Official Orders accepted from Educa
nonal and Government Departments.
ALL PRICES igclude VAT &P & P
E & O.E. SHOP HOURS 9-12.30, 1305005days

CLOSED WEDNESDA

1977 ISSUE 66 PAGES—3 000 ITEMS

FULLY ILLUSTRATED
CREDIT

Boxes - Cases -
Kits - P
Materlals - Tools -
Resistors =~ Test
Meters - Capacitofs <
Hardware + Semi~
conductors - Books -
Pots - Colls - Audio
Accessories - Screws -
Connectors - Audio -
Modules - Veroboard -
Transformers - Knobs -
Calculators - Audio Leads -
Batteries - S dec Storage
Units - Heatsinks, etc., etc.

SPECIAL CAPACITOR KITS

€280 Kit—PC Mounting polyester 250V 5 of each
vaiue. 0 01. 0:022, 0-047, 0-1, 0-22uF, 2 of 0-47,
1uF, £1-98 net

C296 Kn—TubuIar polyester, 400V, 5 of each value
0-01, 0-022, 0-047, 0-1, 0-224F, 2 of 0-47uF, £2-67
net.

"DIGI'I'AL MULTIMETER KIT"
AS IN E.T.l. SAE FOR LIST

SPECIAL RESISTOR KITS (CARBON FILM
5%) (Prices include post & packing) 10E12 -W or
+W KIT: 10 of each E12 value, 22 ohms—1M, atotal
of 570 £5:20 net. 25E12 W or W KIT: 25 of each
E12 value, 220hms—1M, a total of 1425 £12-64 net.

+ V.AT. £1-44
Solve your communica~
tion problems with this
4-Station Transistor Intercom system (1 master and
8 Subs), in robust Plastic cabinets for desk or wall
mountmg Call{talk/listen from Master to Suba and
Subs to Mastar. Ideally suitable for Business, Sur-

PRINTED CIRCUIT KIT £4-25*
Make your own printed circuits. Contains etching
dish, 100 sq ins of pc board, 1Ib ferric chloride,
dalo' pen, drifl bit, lamInate cutter.

JC12 AMPLIFIER
6W IC audio amp
with free data and
printed circulit
£2-25%

DELUXE KIT FOR JC12
Contains extra parts except JC12 needed to

amp
bas:s and treble controls. Mono £2-33. Stereo

JC12 POWER KIT

Supplies 25V 1 Amp £3-75.

JC12 PREAMP KITS

Type 1 for magnetic pickups, mics and tuners.
Mono £1-50. Stereo £3-08. Type 2 for ceramic or
crystal pickups. Mono 88p. Stereo £1-76.

gery, Schools, Hospitals and Office. Op:
on one 9V battery. Onjoff switch. Volume control
Complete with 3 connectinz wires each 66ft. and
other accessories. P. & P 9Ny

MAINS INTERCOM NEW MODEL
No batteries—no wires. Just plug in the maing
for instant two-way, loud and clea

SINCLAIR iC20
iC20 10W+10W stereo integrated clrcuit amp-
Ilﬂer kit with free printed circuit + data

PZ20 Power supply kit for above £3-95.
VP20 Volume, tone-control and preamp kit £7-95.

On off switch and volume con'.rol Price £31-49
per pair P. & P. $0p.

NEW !t AMERICAN TYPE CRADLE

TELEPHONE AMPLIFIER

Latest transistorised Telephone Amplifier with
detached plug-in speaker. Placing the receiver on
to the cradle activates a switch for immediate
two.way conversation without holding the handset.
Many people can listen at a time. Increase efﬁclency
in office, shop, workshop. Perfect for “conference’

calls: leaves the user's hands fres to make notes,
consult files. No long waiting, saves time with
long-distance calls. On/Off switch, volume. Direct
tape recording model at £1485 + VAT £1-20
P. & P. 75p, 10-day price refund guarantee.

WEST LOXDON DIRECT SUPPLIES (P.W.2)
169 KENSINGTON HIGH STREET, LONDON, W8

B. H. COMPONENT FACTORS LTD.
L -

JC4 AMPLIFIER
New integrated clrcuit 20W amplifier kit complete
with chip, printed clrcuit and data £4-

FERRANTI ZN414
1C radio chip £1-44, Extra parts and pcb for radio
£3-85. Case £1. Send sae for free data.

BATTERY ELIMINATOR BARGAINS

MILLENIA KITS*

5 Trunsnstor highly stabilized power units.

Switched 1 to 30V in 0-1V steps. Send sae for free

leaflet. 1 Amp kit £12-45. 2 Amp kit £14-95. Case

£2-95 extra,

RADIO MODELS

50mA with press-stud battery connectors, 9V
zs. GV £3 45. 9V+9V £5-45. 6V+6V £5-45.

HV' S 45,

CASSETTE MAINS UNITS

71V with 5 pin din plug. 150mA £3-95

3-WAY MODELS*

With switched output and 4-way multi-jack

connector. Type 1: 3/4-‘-/6V at 100mA £3-20.

Type 2: 6/7;IDV nt 150mA £3-30,

FULLY STABILIZED MODEL £5-45*

Switched output of 3/6/73/9V stabilized at 400mA.

CAR CONVERTORS £5-10*

Input12V DC. Output6/73/8V DC 1 Amp stabilized.

MULTIMETER U4323

22 Ranges plus AF/IF Osclllator 20,000Q/Volt.

51000V in 7 ranges
Vac—2 5—1000V In & ranges
1dc—0-05—560mA In § ranges
Resistance—50Q—1MQ In 4
ranges.
Accuracy=5% of F.S.D.
OSCILLATOR—1KHz and
465KHz (A.M.) at approx. 1 Volt.
Size—160 x 97 x 40mm,
Supplied complete with carrylng
case, test leads nnd battery.
PRICE £13- 96 net U4323

MULTIMETER U4324
34 Ranges. High sensntlvnty. 20,000Q/Volt.
Vdc—0-6-~1200V In 9 ranges.
Vvac. —3—900V in 8 ranges.
1dc—0-086—3A In 8 ranges.
lac—0-3-3A In § rnnges
Reslstance—25Q0—5MQ in 5 ranges
Accuracy—dc ang R—2';V f F.S.D.

ac and db—4%; of F.S.D,
x 83mm,

Supplied complete with storage case,
test leads, spare diode and battery.
PRICE £16° 6§ net U4324

MULTIMETER U4341
27 Ranges plius Transiator Tester. 16,700Q2/ Volt.
Vdc—0-3—900V in 8 ranges.
Vac—1-5—750V In 6 ranges.
ldc—0-06—600mA In 5 ranges.
{ac—0-3—300mA in 4 ranges.
Resistance—2KQ—2MQ In
4 ranges Accuracy—dc—25%
ac—4% of F.S.D.
jfe—10~—350 in 2 ranges.
Size—{15 x 215 x 90mm.
Complete with carrying
case, test leads, and battery.
PRICE£16-66 net .

MULTIMETER V4313

33 ranges. Knife edde with mirror scale,
20,000Q2/Volt, High accuracy, mVdc—75mV.
Vdc—1 5—600V in 9 ranges.
Vac--1-5—600V In 9 ranges,
|de—80—120 microamps in 2.
de—0-6—1500mA, in 6 ranges.
ac—0-6~~1500mA in 6 ranges.
Resistance—t K Q1M Q in 4 ranges.
db scale—10 to + 12db. 1
Accuracy—dc—11%, ac—2% %.
Size—115 x 215 x 90mm,
Complete with carrying case. &
test leads and battery.

PRICE£19-90 net . 4313

(P.W.), LEIGHTON ELECTRONICS CENTRE

lorth Street, Leighton Buzzard, LU7 7EG.
Leighton Buzzard 2316 (Std. Code 05253)‘

SOUTHERN VALVE GOMPANY

Upper Floor, 8 Poiters Road,
New Barnet, Herts. Tel: 01-440 8641

SQUALITY" Valves—90 day guarantee. ALL
NEW& BOXED VALVES (incl. tax)—-many makes.
Radio S trade etc. o1 a

AZ3l PCC8S 44p | PY8 p
DY86/7 335 PCCSS 62p | UBFS89 4%
DY802 4gp | PCCSS  50p | UCCss  46p
EB91 18p PCC189 53D UCH42 72p
BCC81 35p PCFB0 40p UCHS1 42p
ECC82 35p PCF82 50p | UCL82 42p
ECC83 24p PCFB6 58p UCL83 58p
ECC85 40p PCF200 95p TUF41 68p
ECC88 48p PCF801  50p U¥r8e 42p
ECH42 72p PCF802  §5p TUL41 7%p
ECHS81 88p | PCF805 £1-40 | UL84 44p
ECHS83 82p PCF806  50p UY8s 38p
ECHS4 52p | PCF808 £140 | U256 72p

ECL86 50p | PCLsd  4%p | 6BWT p
EF80 30p | PCL85 \ go | 6F23 60p
EF85 37p | PCL8os S 2P 6F28 750
EFS6 50p | PCL86 = 50p ap

EF89 36p | PCL200 £1-30 GLﬂ {near 99D
EF183 37p PD500  £2-25 equiv KT66)
EF184 37p PFL200 73p 20L1 80p

EH90 56p | PL36 7up | 20P4 85p
EL34 99p | PL81 50p | 3001 40p
EL41 58p | PL81A  b54p | 30Cl5 78p
EL84 38p | PL82 p | 30C17 80p
EL508 £2.25 | PL8S3 46p | socls  £1-40
EM84 50p | PL84 46p | 30F5 60p
EY51 470 | PL800Y g | S0FL1Y o,
EY86/7 38p | PL304S P | 30FL2

EZ40/1 53p | PL508~ £1.10 | 30L1 400

EZ80 35p PL509 £8-00 30L15 78p
EZ81 30p
GYEOI £lo10 PL802 £2-00 { ‘30P12 5p

45p | PY33 53p | 30P19 70p
P(}SS 83p PYB1/3 41p 30PL1 £1-40
PC88 63p | PY88 41p | 30PL13  75p
PC97 40p PY500 110p
PC00 49p PY5004 30PL15  85p
PCC84  40p | PYB00 °~ 4lp | 30P4MR  90p
We offer return of post service. Post free over
£15-00, Postage: 1st valve 9p, extra vaives 6p,
Max. 75p. Most types available, send sae for lists.
Discount Prices. All prices subiect to alteration
without notice due to market fluctuations ete.
Telephone _enquiries welcomed, sae with en-
quiries PLEASE!. C.W.0. ONLY. No C.O.D.
Export enquiries welcomed. VAT invoices on
request. Mail order only, (LARGE valves 2p extra)

BATTERY ELIMINATOR KiTS
Send sae for free leaflet on range.

ImA radio types with press-stud batter:
termlnals 41V £2- 10 6V £2-10. 9 0. 45-V~‘¥
4;-V £2-30. 6V+6V £2-80. 9V+9V £2 80
;z %A cassette type 73V with § pin din plug
Transistor stabilized 8-way type for low hum.
3/41/8/74/9/12/15/18V. 100mA £3- p £6-50.
Heavy duty 13-way types 4‘IG[7/B—/11[13/14/17/
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 stabilized £1-85.

MAINS TRANSFORMERS

6-0-6V 100mA £1.9-0-9V 75mA £1. 18V 1A £1-95,
0/12/15/20/24/30V 1A £4-30. 12[0/12V 50mA £1.
0/12/15/20/24]30V 2A £5-95. 20V 2} A £2-95.
6-0-6V 17A £2-85. 9-0-9V 1A £2 55 12-0-12V 1A
£2-95. 15-0-18V 1A £3-20. 30-0-30V 1A £4-10.

S-DECS AND T-DECS*
S-DeC £2-24. T-DeC £4-05.
u-DeCA £4-45. u-DeCB £7-85.
IC carriers with sockets:-

|- 16 dil £2-05. 10T05 £1-95,

SINCLAIR CALCULATORS AND
WATCHES*

Cambridge Memory £5-95. Cambridge Scientific
£8-985. Oxford Scl. £13 39. Programmable Scien-
tific with free malns unit £19-95. Mains adaptors
for other models (state type) £3-20. Assembied
Grey Watch with free stalnless steel bracelet
£16-45. White watch £13-95.

SINCLAIR PROJECT 80 AUDIO MODULES
PZ5 £4-95. PZ6 £8-70. Z40 £5-75. Project 805Q

BI-PAK AUDIO MODULES

5450 tuner £20-95. AL60 £4-60. PA100 £13-95.
MK60 audio kit £30-60. Teak 60 £13 95, Stereo 30
£16-95. SPM80 £4-25. BMT80 £3-70. Send sae for
{ree. data.

SAXON ENTERTAINMENTS MODULES
SA1208 £20-50. SA1204 £19. SAG08 £13. SAG04
£12, PM1201/8 £12. PM1202/8 £19. PM1201/4 £12,
PM1202/4 £19. PM601/3 £12. PM601/4 £12,

SWANLEY ELECTRONICS

DEPT. PW, PO BOX 68,
32 GOLDSEL RD., SWANLEY, KENT.

NO CALLERS—MAIL ORDER ONLY

Send sae for free |eaflets on all kits. Post 30p on
orders under £2-23, otherwise free. Prices include
VAT. Overseas customers deduct 7% on items
marked*, otherwise 11 %. Official orders welcome.
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by Eric Dowdeswell

to Julie Rose of Warley, West Midlands, who

proudly announces the passing of the RAE
and the acquisition of callsign G8MKD! Although
Julie has contributed to this column I had not
realised that she is a sixth-former and still hard at
her studies so she has been pretty busy! I suppose
that I had better mention the fact that her Dad
did likewise and is now G8MKE! She hopes to get
on to 2m very soon if Dad will let her get her hands
on the gear!

So, all you likely lads, working for your RAE,
you have a challenge here so don’t let the side down.
The December RAE is now history so I hope that I
shall hear that some of you have made the grade.
Incidentally, Julie is very sensibly swotting up the
code and hopes to get her ‘A’ ticket before long.

I know the point has been raised in the past but
it does seem a pity that the G8 + 3 can’t retain the
suffix part of the call when getting the ‘A’ licence.
It might be a matter of years before say, GBZZZ is
promoted to G4XXX thus losing the identity that
will have built up on the VHF bands. I know that
G7 is kept for special purposes but it could have
so easily have been issued so that G8ZZZ became
G7ZZZ thus pleasing all concerned. .

Paul Barker BRS34898 of Sunderland has still not
got around to erecting a proper aerial since he
moved QTH and persists with a telescopic whip job.
However it can’t be too bad as he ‘copied’ SSTV
stuff from the US and reports S8 ZL’s on 20m SSB.
He uses a Trio JR310 and a Sommerkamp FRDX500
(very nice!). Hastings reader B. Harrison has built
himself an ATU now and hopes to have a 300ft
wire on the end of it if he can get permission from
those concerned. He comments on a W station having
a 9 element beam on 15m on a 70ft boom and 60ft
up in the air! “What’s he turn it with?” asks
B. Harrison in amazement! The Armstrong method is
definitely out in this case! For those not acquainted
with this method it involves turning the mast by
hand! Armstrong? oh, well!

You’ll never believe it but Neil Braeman, near
Horsham, now has three old valve sets in action!
The normal one plus one as a BFO and the other

THIS month we start off with a rousing salute
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as an additional audio amplifier! He gives a shoxt
list of stuff heard on 20m CW just to prove the
set-up works. Neil also has a two transistor job for
80m but it is proving a bit unselective being
‘jammed solid’ after dark. On the conglomeration of
prefixes now bedevilling the amateur bands, par-
ticularly the US ones, Neil says they ought to “be
clamped down on. With messing around like this
you hardly know what you are listening to”. Neil
is one of those who hopes to get some happy news
on the December RAE. He is definitely going straight
for his G4 + 3.

Michael Walker in Leeds is taking up our hobby
but got off to a rather discouraging start when he
tried to contact the Star Radio Club at the adver-
tised times. If anyone has up-to-date info on the
club please let Michael know at 100 Langdale Road,
Woolesford, Leeds. J. R. Beer is another newcomer
and resides in Barnstaple, Devon. He is getting his
hand in on 20m as he finds 40 and 80m full of
Europeans. Unfortunately he does not mention the
gear he is using.

BRS 37621 is David Peck of Cambridge and he is
restarting in the short wave lark and managed to
find a few good ones among the pages of stations
logged so far. David wants to get on to a countries
heard list but as I have told him, we do not run
one because of the difficulty of checking claims
made and it would not have any standing unless
claims were verified. David has an FRGT7 receiver
and the present interest is RTTY for which he has
now got a Creed 7B and a demodulator. He should
be ready to copy on all bands very soon.

Martin Sole A9065 now has a HyGrain 18V vertical
adorning (?) his QTH in Peterborough complete
with radials. He still keeps a multiband long wire
going as well which is always a good idea. Propaga-
tion can do funny things to the polarisation of DX
signals and a bit of wire can sometimes outperform
a beam on certain signals. Martin has been consorting
with friend G4FIS while he worked the DX with his
FT200 which ought to act as a strong incentive for
Martin to get his own ticket! Martin comments on
VP8HZ heard on 10m with a linear feeding a
rhombic pointing at G land! He was 58 most of the
time but faded out at dusk.

M. J. Mathews G3JFF, Hon. Sec. of the Royal
Naval ARS has supplied some interesting information
concerning member ZC4I0 who is now ‘active on 80
and 160m with 75W to a trap dipole on 80m the
feeders being strapped together on 160m. Operation
is on 3501kHz between 1945 and 2000GMT and
between 2000 and 2030GMT on 1825kHz. Several
British stations and OH have been worked already
on 160m.
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Log Extracts
P. Barker:—20m EP2NC LUSDE TA1ZB VE7TDEW

Z12APM ZL2ASJ 20m SSTV HAG6VK HBY9ADD
IIMSV ISOXRI OH5RM OKIDWZ ON4MK SP3PJ
VE3PT W3LSG W4LZZ WB40VX

. B. Harrison:—40m VK5BP VK7BC 20m FPSHL
FY2BHI 15m VK5AAA ZP6BF 3A2FY

D. Peck:—15m CT3AF EA8JE FGOCXV/FS7
ZD8RD 9J12WR

M. Sole:—20m HCIBU KH6GMT TAlAZ 10m
CX8CN 5U7AG 7X2EPM

MEDIUM. WAVE DX
by Charles Molloy

been very conspicuous this winter, the result

no doubt of the low level of solar activity at
the minimum of the current sunspot cycle. Roy
Patrick confirms this when he says “reception of
trans-Atlantic stations has been excellent. The best
one is CJON, just like a local at 2300. The next best
is WINS!” Roy’s log comes from Mackworth, Derby
where he used a Trio 9R59DS to pullin CJON St
John’s, Newfoundland on 930kHz; CHER Sydney,
Nova Scotia on 950; WINS: New York City on 1010
and CBA Moncton, New Brunswick on 1070.

The writer heard CJON recently at 2230 using a
VEF 204 transistor portable with internal ferrite
rod aerial. Transatlantic signals usually suffer from
slow cyclic fading, even the strongest signals are
affected. Newcomers to the band may miss quite
strong stations if they happen to tune to the
channel during a fade, so tune carefully and stay
on a frequency for a minute or two. Even CJON
can be S9+ one moment and inaudible: the next.

More North American DX from Derek Taylor
who uses a Realistic DX160 and loop from his QTH
at Preston in Lancashire. Seventeen stations were
heard, the highlights being CHCM in Marystown,
" Newfoundland on 560kHz; WOR New York on 710;
WHDH Boston on 850; WTIC Hartford, Connecticut
on 1080; WOKQ Albany N.Y. on 1460; WTOP
Washington DC on 1500; WKBW Buffalo NY on
1520; WQXR New York on 1560 and Radio St
Pierre on 1375kHz. Radio, St Pierre is in the French
islands of St Pierre et Miquelon which are located
to the south of Newfoundland. Programming is in
French and the station can be heard once Lille on
1376 has signed off, usually at 2230. Derek refers
to a weak signal on 1390kHz which he suspects
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NORTH American medium wave stations have

might be WVON, since Chicago was mentioned a
few times. WVON has been logged in the UK but
it is better to wait for a definite identification as it
is unwise to list-log on the medium waves. Derek’s
final logging is of ZDK on 1100kHz, which is on
the island of Antigua in the Eastern Caribbean and
transmits with a power of 10kW.

D. R, Mayhew, Littlehampton has pulled-in a fine

- log of Latin American DX using a loop and a

Philips receiver. He was highly delighted to hear
Uruguay so clearly. Four stations were heard—
Radio Oriental on 770kHz, Radio Montecarlo on 930,
Radio El Tiempo on 1010 and Radio Sodre on 1050.
From Brazil comes Radio Mundial 860, Radio Jornal
940, Radio Nacional 980, Radio Maua 1130, Radio
Globo 1180, Radio Eldorado 1220 and Radio Tupi
1280, all in Rio de Janeiro, Radio Record in Sao
Paulo on 1000, Radio Brasil Central in Goiania on
1270 and Radio Recife on 1370. A really excellent

. log which ends with “I listened many nights to get

a positive identity of Uganda on 638kHz. The
announcer said “thank you for listening to this
broadcast of Uganda.” Kampala, Uganda is on 638
with a power of 100kW until 2110.

Ralph Newman (Reading) uses a homebrew
receiver, which has FETs and Toko mechanical
filters, connected to a medium wave loop. Ralph
describes recent North American reception as
‘fantastic betwen 0010 and 0050’ and he reports
hearing WNBC New York on 660, WCBS also in
NY on 880, KDKA (which claims to be the world’s
first broadcasting station) in Pittsburg on 1020,
WHN New York on 1050, CJMS Montreal on 1280
and WQXR New York on 1560. Ralph gives further
details on how to connect a loop and differential
amplifier to a portable receiver (PW November
1976) ‘Two methods are possible. If the radio -just
uses a few turns on the ferrite rod to couple up,
use at least 6ft of co-ax, to space the loop aerial
away from the radio, otherwise feedback from the
ferrite rod to the loop causes the system to take
off.” Ralph’s receiver did not have a coupling wind-
ing so he used a 1000pF capacitor going to the
transistor mixer base.

‘Is world-wide reception possible on the medium
waves’ is a question often put to the writer and
although the answer is YES it must. be qualified
with “but unlikely from.the UK”.” North and South
America, Africa and Asia are heard regularly but
difficulties arise with Alaska, Hawaii and the Pacific
Islands as the radio waves cross polar regions where
absorption is high. Australia and New Zealand
present another problem. High power Europeans at
the HF end are occasionally heard in NZ
but reception in the opposite direction is difficult as
there are few high power outlets in Australia and
there is a high level of interference on the band in
the UK.

One possibility is 4QD located at Emerald,
Queensland, Australia which transmits on 1550kHz
with a power of 50kW. A positive logging of 4QD
in October 1976 comes from Norway, which is on
the great circle path between Australia and the UK.
Harold Emblem in Mirfield and the writer in South-
port have been monitoring this frequency but the
only results to date have been a weak unidentified
carrier heard between 1800 and 1900 GMT. A path
of darkness is required and this only occurs for a
short period each day.

Nothing is new on the medium waves—the oldest
DX band. Has any reader a recollection of medium
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Sup erscore Home TV Game
Get it together foronly £24.95

Available to you in kit form at the same moment ball speeds, automatic serving and much more. It runs
as its national launch, the brilliant new Videomaster on six 1% volt SP11 type batteries {not supplied).
Superscore contains the latest product of MOS The Videomaster Superscore kit costs only
technology: a TV game chip. £24.95 including VAT (recommended retail price of the

The logic contained in it had previously to be ready built model is over £40.00) and comes complete
generated by 100 TTL devices. Now it is condensed with ready-tuned UHF or VHF modaulator, circuit board
into one 28-pin chip. with printed legend, all resistors, transistors and diodes,

This all-new Videomaster plugs into your 625-line  built-in loudspeaker, socket for mains adaptor, and, of
UHF TV set (for overseas customers having VHF sets course, the TV game chip itself.
we can supply the necessary VHF modulator) to give Easy to put together the Superscore has full
you four exciting games {including tennis and football) assembly instructions, circuit diagram and circuit
and two future game options. It features on-screen description. Don’t miss this chance to own the newest
digital scoring, realistic hit sounds, two bat sizes, two electronic game at such low cost.

POST TODAY TO:

ey

Videomaster Ltd 14/20 Headtort Piace, London SW1X 7HN @ |

Please send me (insert No. requ’d)........ccoueen.. Videomaster Superscore Kits at £24.95 (inc. VAT & P&P in UK) !
or £23.10+£4.00 for P&P overseas) i
| enclose my cheque/money order* for £.........ccuens VHF modulator required  YES/NO* was |
NAME :
ADDRESS '
ALLOW 21 DAYS FOR DELIVERY * delete as necessary J
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Dept. PW, 5 STATION ROAD LITTLEPORT, CAMBS., CB6 1QE
Telephone: ELY (0353) 860185 (2 lines) Tuesday tu Saturday

B. BAMBER ELECTRONICS

PLEASE ADD 8% VAT UNLESS OTHERWISE STATED

PLEASE ADD 8% VAT UNLESS OTHERWISE STATED

GARRARD 9V DC MINIATURE MOTORS,
pe 31BM, 3200 RPM joverned, size approx.
g-ln dio. x 1}in. high, with 2mm spindle. Brand

Naw 80p eachor 2 or £1.

PROGRAMMERS . {magnetic devices!. Contain
9 microswitches (suitable for mains operation}
with 9 rotating cams, all individually adjustabis.
\dual for awitching disco lights. dlsplaya otc.,
machine programming. (Need slow

SILICON HIGH VOLTAGE RECTIFIER STICKS,
BY186 (’new) 36KV 2.6mA £1 each, BY140
(ex-aqulpf 12&V 2-5mA 48p each.

VARIABLE STABILISED POWER SUPPLY,
mains input, 0—~24V output, stabiilsed and current
fimiting at 500mA + 32V at 50mA, Brand new by
British menufacturer. Size approx. 73 x 2% x din.
complate with external 5k(2 3-turn pot for voitage
control. Connection data supplied. £7.

650uA (25-0-254A) EDGEWISE METERS,modsrn
t‘zre by Sangemo Waestem, display area § x 13in.

th 2 mounting lugs. (Can be zeroed ieft or rlaht
hand’} Sorry Sold Out.

MAINS ISOLATION TRANSFORMERS. Tapped
mains input. 240V at 3A + 12V at 500mA output.
New, boxed. mada by Gardners, £12.

'SOLDER SUCKERS {Plunger gpe) Standard
Maodel, £4-850. Skirted Model, £4-95.Spare Nozzles
80p sach.

Good Quality Pressure Guages, 24in. dis. flange
mountlrl\,s models avail. 080 Ib/sa.in.,
0—100ib/sq.in. Sorry Sold Out.

motlon motor to drive cams, not supplied.} 9 switch
version £1-5i

HEAVY DUTY HEATSINK BLOCKS, undrilled,
base area 24in. x 2in. with 8 fins, totsl height
2%in, 50p each.

SPERRY 7-SEGMENT P.G.D. DISPLAYS, digit
nogm 0-3in. red, with decimal points, 150V to

WV (nominal 180V} operation. These¢ are high-
volt industrial !?e and therefore brighter than
normal displays. All brand new. AT THE BARGAIN
PRICE OF 5Op PER DIGIT. TYPE 332 {two digits
in one mountl £1 each. (Sorry, no single digit
availabie.) Data suppiied.

ALU-50L ALUMINIUM SOLDER {made by Multi-
core). Solders aluminium to itself or copper,

brass, steel, nickel or tinplate, 16 swg with
muiticore " fitx. with instructions. Approx. T metre
coil 30p pack. Large reel £2.75.

VARICAP TUNERS Mullard Type ELC1043/05,
Brand New, £4.40 + 123% V.

I.C.'s some coded, 14 DIL type, untested. mixed.
20 for 26p.

Mobile Converters, 24V DC input 13 8V at
approx. 3-4A DC output, fully each

A LARGE RANGE OF CAPACITORS AVAIL~
ABLE AT BARGAIN PRICES, $.A.E. FOR LIST.

PLUGS AND SOCKETS

N-Type Plugs 50 ohm, 80p each, 3 for £1.-50.
PL259 Plugs (PTFE) bmnd new, packed with
reducers, 8bp or 5 fo

50239 Sockets {PT] FE), ‘brand new (4-hole fixing
typel, 50p each or & for £2.25.

25—wa 1SEP Plugs and Sackets, 40p set {1 plug

Plugs and sockets sold separately at 26p each.

(idea! for running 12V car radio from 24V orry
battery).

We now stock Spiralux Tools for the electronic

BSX20 (VHF OdeuIt) 3 for BOp.
BC108 (metal can). 4 for 60p.
PBCI 08 {plastic BC1 08). 5 for 50p.

FY51 Transistors, 4 for 80p.
BCY72 Transistors, 4 for 50p.
PNF audio typa TO5 Tmnsnstors, 12 for 26p.
BF152 (UHFamp/mnmr) 3for
2N3819 or 80p.
BC148 NPN SILICON, 4 for 50p.
BC158 PNP SILICON, 4 for 50p.
BAY31 Signal Diades, 10 for 36p.
BA121 Varicap Diodes, 4 for 50p.
1N914 Diodes. 10 for 25p.

Metric sizes, pop rivet guns, atc S.AE. for list.

Miniature sarphones with min. jack plug, 2 for 50p
+ 124% VAT,

1.F. Cans, %in. square, suitable for rewind, 6 for 30p
12% \;}\T.

2N3055 type T O.K. but ked
5 for £1. 3

110V NEONS, SCREW-IN-TYPE, 4 for 50p.

$1.0W MOTION MOTORS (suitable for pro-
‘nramrners, displays, etc.) 230-240V a.c. input,
£1 ggn, 1 rev. every two to three minutes.

SMALL MAINS SUPPRESSORS {small chokes,
ideal for radio, Hi-Fi Inputs, stc.), approx. #in. x
13in.,’3 for 50p.

PERSPEX TUNEH PANELS (for FM Band 2
tuners) marked 88-108MHz and Channels 0—70.
clear numbers, rest blacked out, smart modern

Bppearance, size approx. 8%in. x 1}in.. 2 for 38p.

TWIN.I
around
1 can, |ntsma|lv screensd

CANS approx. 11n. x'}m x 1in. high,
g rate transformers_in
for 509+ 124% VAT,

Dubilier Electrolytics, 50uF, 450V, 2 for 508
Dubilier Elsctrolytics, ‘lOOyF 275V, 2 for B P
Plessey Electrolytics, 470 f 3V, 3 for 50p.

TCC Electrolytics, 10004F, 30V, 30 for 80p.

Plssuy )Elac!rolytlcs. 1000uF, 180V, 40p each

Dublhar Electrolytics, 5000uF, 35V, 50p each.
Dublher Electrolwcs, 5000/1F 50V, 60p each.
F, 25V, high grade, screw

MINIATURE PLIERS. Hi

h quality “Crescent”,
made in USA. £4-35 +VAT %

Lead suppressors (10kohm! for mobile plug leads,
4 for 50p.

SIDE CUTTERS. High quality, £3-70 + VAT 30p.

MIXED COMPONENT PACKS, containing resis-

EAVY DUTY RELAYS, 24V d.c. operated {will
work on 18V} 3 heavy ﬂuty make contacts {around
10A rating) + 4 change over contacts + 1 break

lermmals, with mounting chgs 50p each.

Pleasay Electrolytics, 10,0004/F at 63V 76p each

Plessey Cathodray Capamtors, 0—-0 4uF at 12-5kV
DC. Screw tarminals. £1-50 a

PLEASE ADD 12}% VAT 'ro ALI. CAPACITORS.

BNC PLUGS (ex-equip), 5 for £1.60.

WELLER SOLDERING IRONS
EXPERT. Built-In-gpotlight illuminatae work. Pistol’
grip with ﬁngemp trigger. High efficiency copper

soldan
R%‘ SOLDER GUN. £6.80 + VAT {S4p).
EXPEHT SOLDER GUN KIT (spare bits case,
etc.), £9-80 +VAT {78p]
SPARE BITS, PAIR, 30p + VAT (2p).
MARKSMAN SOLDEI‘I‘ING {RONS
SP15D 15W £3 + VAT (24p).
SP25D 25W £3 + VAT (Zm

SP25DK 25W + bits, etc., kit £3.85 + VAT (31p).
SF4OD A0W £3.-. M + VAT {28p).

TA wlth spring Marksman Irons,

SPARE BITS

MT8 for 15W, 46p + VAT {ap).

MT4 for 26W, 38p + VAT (Sp).

MT10 for 40W. 42p + VAT (3

TcP TEMPEI\A'FURE CONTROLLED IRON.
Tgmar)uturs controlled Iron and PSU. £20 + VAT

SPARE TIPS

Type CC single flat, Type K double fiat fine tip,

B'p e P, very fine tip, £1 each + VAT (8p).
OSTSPAHESAVAILA

MULTICORE SOLDER
Size 5 Savbit 18 s.w.g. in al!oy dispenser, 32p

tors, capacitors, pots, etc. All new. Hundreds of
items. £2 per pack, whilst stocks last. (!deal for switchiny

this high quality unit. £1-50 each,

contact. New. comﬁllm with mounting bracket.
T on Linears.} Many uses for

+ VAT {3p]
S!le CISAV18 Savbit 18 s.w.g.. 56p + VAT (4p).
Size 12 SAVBIT 18 s.w.g. on plastic reel gf‘so
+ VAT (15p).

TV PLUGS AND SOCKETS
v Plu“? {metal type), 5 for 50p.
TV Sockets imetal ) 4fnr 50p.

A4AMHz XTAL PACKS (10 assorted xtals between

4MHz and 5MHz). our selection onty. £1 Pack. TO3 trensistor insulator sets, 10 for 50p.

+kg (1 11b} 60/40, 20 s.w.g. on plastic grille £3,

TV Line (back-to-back sockets), 4 for 50p.
Phnu add 12§% VA‘I'

Terms of Business: CASH WITH ORDER. MINIMUM ORDER £2, ALl PRICES INCLUDE POST & PACKING (UK ONLY). SAE with ALL ENOQUIRIES Please

PLEASE ADD VAT AS SHOWN. ALL GOODS IN STOCK DESPATCHED BY RETURN. CALLERS SATURDAYS ONLY 9.30--12.00. 1.30--5 00.

FANE GRESGENDO GOLOSSUS/15

All Rec. Prices 25 Hz-3:9 KHz
include VAT Imp 8 or 15 ohm

FULL RANGE OF CRESGENDO SPEAKER MODELS

“12A' 100w £57-35 ‘15' 100w £73-60 ‘18 BASS’ 130w

2L’ 100w £59-95 ‘15 BASS' 125w £89-95

12 BASS' 120w £76-00 ‘18A’150w £101-95
£56-70 ‘15/150’ 150w £95:00 ‘COLOSSUS/18

12/150' 150w ‘COLOSSUS/15' £115:00
£89-95 £103-00

FANE SPECIALIST RANGE SPEAKERS

Each designed to produce the Individual sound requirement for its purpose.

DISCO/80 GUITAR/80B Foruseln

Linen Cone Surround £25-95 r;;l\ltigles for Bass Guitar, £24+95
GUITAR/S0L g For general purpose P.A. £24-75
For Lead Guitar £24-75 Robust Cast Afumlinium Chassis.
15” BASS/100 £39-95 12” Models 80w R.M.S. 15”7 100w
For Bass Guitar R.M.S.

H.F. HORNS

#0/2 Range: 2 KHz-15 KHz
Power 50w with HPX1
Impedance 8-16 ohms

Size appro: Rec
67 x 31" x 6"’ Price £17-75

J44 Range: 2-5 kHz-15 KHz
Power: 50w with HPX2
Power: 30w with HPX1
Impedance: 8 dhms
Size approx

31" x 33" x 3" £7-95
J104 Range 2 KHz-15 KHz 920/2 Range 1000 Hz-18000 Hz
Power 50w with HPX1t Power 100w with HPX1
rowedr 10w x;ﬂl!h HPX2 Isr?pedance 8 ohms R
mpe ance ohms ze approx ec
Slzpe 147 x 8" x 15” Price £59-95
2 ARRIOK . £16:95

H GH POWER ‘CROSS OVERS'  Fane speakers are supglled to most

HPX1 (3-5 KHz) Rec £2-75 feading U.K. Mfrs. of Group & Disco
HPX2 (5 KH2) Price equipment

Distributors (Wholesale & Reta |I) LINEAR PRODUCTS LTD,
ELECTRON WORKS, ARMLEY, LEEDS.

Prices shown correct
at 25.11.76

. Manufacturers & Export enguiries to:
FANE ACOUSTICS LT
286 BRAOFORD ROAD, BATI.EY, YORKS.

5”7 200 WATT 4’ DIAM.

Total Flux 386,000 Max- ‘'VOICE COIL

el iy front gr frear Weight 30 [b appr.

Mag. Ass. Bass Resonance

Weight 26 ib 29 Hz !
Freq. Range

SOLDERLESS BREADBOARDING—DECS

The famous DEC System of Solderless Breadboarding is Ideal for both the young
and more mature students of Electronic Engineering as it enables circuits to be
tried and tested without the use of solderlng and because of the specially de~
slgned allows ts to be used over and over apain. It Is also
extremely useful for the Circult Designer who wishes to experiment with and
perfect his circuit quickly yet economically. 1

S-DEC (Model PB11)

This. the most popular Board, is designed solely for the use of

discrete components and is particularly useful for basic *

educational purposes.

(No. of Contacts: 70) 1 off £1-98
5 off £1-76

T-DEC (Model PB21)

This Board allows 2 TO5 or 1 DIL IC Station to be used and so
is primarlly Intended for discrete work or for linear IC applica-
tion where considerable numbers of discrete components may

be required. §
{No. of Contacts: 208) 1 off £3-62
5 off £3-21

»-DEC ‘A’ (Model PB31) -
The i-DEC A’ is specially designed for ease of use with IC's ##%
and allows 2 DIL or 4 TO3 stations.to be used but will accom-

with equal facility.
(No. of Contacts: 208) 1 off £3-97

5 off £3-53
p-DEC ‘B’ (Model PB41)”
The u-DEC ‘B’ Is for similar uses as u-DEC 'A’, but has two
16 lead IC sockets as part of the Board. .
(No. of Contacts: 208) 1 off £6-97
5 off £6-19

DEC ACCESSORIES

16 DIL adaptor (with socket) PB062
10 TOS adaptor (wlth socket) PB072
Single ended teads (set of ten) PB1%1
Double ended leads (set of ten) PB102
imm plugs (set of ten) PB103
All prices include 8% VAT. P. & P. 25p.
Our retafl counter is now open, stocking a iarge variety of audio and electronic
parts and accaessories, branded and surplus.

WE ARE SITUATED 2 MIN. WATFORD JUNCTION STATION

THE COMPONENTS CENTRE

7 Langley Road Watford, Herts., WD1 3PS.
Yel.: Watford 45335
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wave reception of Australia in the early days of
radio when interference was much lighter than it
is today? It is only a question of time until 4QD is
heard in the UK and when this happens it would
be interesting to know if it is a “first time ever”.

SHORT WAVE BROADCASTS
by Derek Bell

for everyone’s taste, starting with a curious
situation out in the Pacific Ocean. It seems

that in the Gilbert Islands November 1st was the
date of the start of internal self-government.
P. Kiddle who lives in Tarawa, in that sunblessed part
of the globe, writes to say that Radic Tarawa, nor-
mally a medium wave service, went off the air due
to faults in the transmitter. These faults could not
be put right due to lack of spares thus it was that,
with the self-government date looming up, the
authorities were faced with a quandary. They
solved this by “borrowing” a frequency from the
Posts and Telecommunications department namely
5890kHz and put out the internal service during
the run up to self-government. Now that we are in
the time of year that favours medium wave signals
it could be that the MW fans have missed this
service, thus it is with our compliments they now
know where to listen! PK writes that the repairs
should take three weeks and that by the middle of
November things should have been back to normal.
However if anyone has pulled in the signal on
5890kHz a note to Radio Tarawa, Bairiki, Tarawa,
Gilbert Islands, Western Pacific may produce a QSL
While dealing with QSLs Ken Smith, of Ross-on-
Wye, our resident VOA expert, complains bitterly
regarding the service to listeners that this station
is giving. Ken sends a fine postcard of San Francisco
cable cars sent by the VOA in lieu of a QSL and
says. that with the card was sent the schedule for
May to October, posted in mid-November! Come on,
VOA, shape up! Jonnathan Hershbaum from some-
where in South Africa has nothing but praise how-
ever for the QSLs from Radio Australia. Unfortu-
‘nately he did not describe them. If they are still
the same a$ those of two years ago they are jumbo
size with coloured photographs of the Parkes radio
telescope and the Capitol building. Jonnathan also
logs a couple of rarely reported stations namely
Swazi Music Radio on 6500 at 1200 and Voice of
Greece on 17830 at 1800. It would seem that in
South Africa, as in other parts of the world, DXers
have problems with the supply of sets and litera-

S VERY mixed bag this month with something
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ture. As regards the literature the WRTVH is dealt
with by Technical Books Ltd.,, PO Box 2866, Gape
Town 8000.

A new step back now into the “memory lane”
department, via Norman Gillkerson of Southampton,
who, in an interesting letter recalls the 1920s and
the days of the Manchester Wireless Society call
sign 2FZ. Norman, using such nostalgic phrases as
“bright emitter” says that “with interference absent
in the early hours” he and his friends listened to
KDKA and WGY from the US. Nowadays Norman
is trying for Radio New Zealand on 11960 but so
far without success though he has pulled in Radio
Australia on 9590 and 9600. Australia’s nearest fre-
quencies to these is 9580 and 9625. Norman goes on
to say that a Windom external aerial was hooked
on to his Challenge SRJ802FL receiver and so it
would seem that this has thrown the calibration out
a little.

Proceeding further with matters technical, Niels
Montanana of Camberley reports that a Russian
transmitter has been causing quite a few problems
in the 25m and 31m bands with “a machine gun
chatter”. This signal comes from the Ukrainian
Byelorussia region of the Soviet Union and was first
detected several months ago by an “intruder watch”
service on the short wave spectrum. It seems to use
a rotatable aerial since the first skip lands in dif-
ferent areas. Uninformed opinion hazards the guess
that it is an attempt to create an artificial “hot
bubble” in the ionosphere so that the short wave
signals can be steered by the reflective properties
of the heated atmospheric layer!

Despite all these problems we can still enjoy
signals from many miles away and to close this
month Robin Bayley of Wolverhampton has sent a
log of several unusual stations heard on his Marconi
R1475 with a long wire.

Radio Bolivia on 4760 at 1000
Radio Zanzibar on 4919 at 1800
Radio Lebanon on 5980 at 1800
TWR Swaziland on 6070 at 0715
Radio Uganda on 9515 at 1615
Radio Mozambique on 11820 at 1730

So with these few for you to try for in the long
cold nights and short cold days I will bid you best
73s and close down for this month.

by Ron Ham

ARLY in November the writer heard from
Nick Taylor (Sunbury-on-Thames) a keen VHF
listener who uses a Pioneer SX737 Tuner/

Amp fed by a Jaybeam FM9S which is sitting on a
Stolle rotator. Over the past two years Nick has
heard about 150 stations in Band II, many of them

" from Belgivm, Germany, Italy and Spain. On August

20/21 he logged broadcast stations from Germany
and Luxembourg which is consistent with the pre-
vailing tropospheric opening, details of which were
reported in December PW.
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The interesting tropo-opening which occurred
between November 19 and 21 can be associated
with the large weather system which crossed the
UK from the north. The roots of this event can be
traced back to midday on the 12th when the atmeo-
spheric pressure, which had been below 30-0” for
the previous month, suddenly took off from 29-75”
to reach 30-4” by noon on the 15th, where, apart
from slight variations, it remained until noon on the
18th when it began to rise reaching it's peak of
30-65” during the afternoon of the 19th. The fall
began around midnight on the 19th and continued
down until midnight on the 22nd.

This falling pressure opened up the 70cm band
because the writer, at his home in Sussex, received
a consistent signal from GB3SC (432-89MHz) be-
tween midday 19th and the late evening on the 2l1st.
At 0830 on the 20th and 0120 on the 21st this beacon
signal reached 599. The signal from the Emley Moor
beacon GB3EM (432-91MHz) was only heard once
by the writer, at 0120 on the 21st.

On the 19th a delighted Angus McKenzie, G30SS
(London) using his 88 element multibeam at 70’ AGL,
and 50W PEP on 70cms worked GISHXY and
GISKAI and on the 20th he added GM8DMZ/P,
SK6AB and GD2HDZ.

2 -.sne&%casﬁ*_am DS

For most of the opening the writer received a
good picture, subject at times to some fading, from
the Midlands IBA transmitter at Lichfield on Chan.
8 (189MHz), with a vertical dipole feeding the re-
ceiver. During the event some DX was being worked
in the 2-metre band. At 0155 on the 21st the writer
heard GW4CQT call CQ DX and then work OZ1AED
and 15 minutes earlier he heard G8JQE report he
had worked GM and GI during the evening of the
20th, and had just then been working GC.

At no time during this event did the writer find
any DX between 88 and 102MHz because the good
signal path was coming from the north while most
of the broadcast DX comes from the south and east.
Furthermore, Eric Clarke (Chichester) reports that
before the main event began on the 19th, there was
an opening towards his north affecting the ATC
radio frequency in “middle” band during the even-
ing of the 17th.
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An interesting report came from Alan Baker,
G8LGQ (Newhaven) who feels sure that he heard a
“fuzzy” signal from a UA station during the 2m CW
contest at 0030 on the 7th. Can any reader provide
any more information about activity at that time
please? Alan’s “home brew” pre-amp uses a 3N204
and the 2m signals are collected by a crossed 8 ele-
ment yagi so his gear may have been just sensitive
enough to have detected that rare signal without
“atmospheric”’ aid, because at that time there was
no known disturbance to account for it. Reports like
this one are always welcome.

Cmdr. Henry Hatfield, Gen. Sec. B.A.A. (Seven-
oaks) observed a small group of active sunspots with
his spectrohelioscope between the 17th and 20th.
The writer recorded the radio noise associated with
these sunspots at both 95 and 136MHz between
the 18th and 21st. The most intense solar noise was
recorded at 95MHz on the 19th.

Signals averaging 549 were received from 5B4CY
(28-18MHz) between 0900 and 1100hrs on Nov. 1 9
and 15 and at 1300hrs on the 14th.

A 599 signal from the German beacon DLOIGI
(28-195MHz) was heard for a short period at 0950
on the 15th indicating that the E-region of the iono-
sphere was disturbed. At the same time strong and
frequent bursts of signals were being received from
the R1 television system (49-75MHz) in the 6m band.
R1 vision pulses were also heard during the early
mornings on days 6, 9, 11, the afternoon of the 19th,
and for most of the day on the 16th.

Having heard very strong ‘“pings” of speech or
music which frequently occur in the 4m amateur
band, many readers would like to know the cause.
Briefly, you are hearing a tiny part of the signal
from a broadcast transmitter in Poland bouncing
off the trail of ionised gas left by a meteor particle
as it burns up within the earth’s atmosphere, about
60 miles above us. The earth is continually being
bombarded by these tiny particles but periodically,
on it’s orbit around the sun, the earth encounters
large swarms of these particles and the result is
known as a meteor shower.

The writer uses a crystal controlled receiver tuned
to the working frequency of the Polish broadcast
station at Gdansk (70-31MHz) to detect these “pings.”
The signal is collected on a three-element beam
directed toward the north-east and an electronic
counter is connected to the output of the receiver
to record the number of “pings” received.

Between November 15 and 19 the earth passed
through the Leonid meteor shower and 4m operators
should have noticed more frequent bursts of broad-
cast signals during that period. The actual peak of
the shower occurred at 0700 on the 17th, and be-
tween 0800 and 0900 the writer’s “detector” recorded
621 “pings” and between 0900 and 1000 more than
1100 “pings” were counted. This meteor ‘“ping” re-
ceiver also acts as a very good detector for extensive
sporadic-E disturbances and aurora-borealis. Meteor
showers to watch out for in 1977: —

Quadrantids, Jan. 1 to 6, peak Jan. 3, 1600hrs,
April Lyrids, Apr. 19 to 24, peak Apr. 22, —

Perseids, Aug. 1 to 18, peak Aug. 12, 1200hrs.
Leonids, Nov. 15 to 19, peak Nov. 17, 1300hrs.
Geminids, Dec. 7 to 15, peak Dec. 14, 1000hrs.

Reports to Ron Ham, Faraday, Greyfriars, Stor-
rington, Sx, RH20 4HE.
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NE.!TROMCS ‘3“ g 038.

Stockists of: Amstrad- Teleton- Akai- Sansui- Wharfedale-
Pioneer - Rotel * Garrard * Connoisseur

§ BATTERY ELIMINATORSPA&P 25p SPEAKERS P&P 10p
240v Inputa 7'5 or 9y £Mi 137 x 87, 3, 8 ohm Plain £3-40
output .. £2.8% 8” x 5” C.Mag. 5 watt,

12v d.c, Input (spec:fy output 6,15 3 8ort5ohm.. .. .. £2:35
£5-2 8” x 5” Dualcone ..

or 9 d.c.) at 300mA . 5-20 ELBA%'"_G"*I so h“ ' - :g;g

ohm Dualcone .. £3-
CARTRIDGES & STYLI P&P 25p 8 ohm Dualcone .. .. £345
D--D & RPL 10 Dualcone S .. EA0

GP#1/25C or 3CS car gt

Acos or MICROPHONES P&P 45

{ster. comp} £1-60 £1-20 LD 130 50K/600 ohm P

GP9311 or 0N
GP94/1 or 96/1

uni-dlr. ball metal .. £7-43
£2:00 £1-20 Condenser Mic. 800 ohm ECM77

ster, ceram. £2-00 £1-20 Cassette Stlck Mlc wnh
GP101 cryst. comp. £1-00 — R/Control .. £1'56
GP104 ster. ceram £2:15 £1°20 Cass. Stick Mic.
BSR X5M or X5H R. Control (Ph||lps type) .. £1-83
cryst. comp. £1-65 £1-20
SX6M or SX6H CASSETTES P&P 25p
cryst. ster. £2:25 £1-20 C60 C90  Ci20
SC5M ster. ceram. £2-75 £1-20 Low Noise £0-37 £0-48 £0-59
Sonotone 9 TAHC or Philips £0-66 £0-90 £1-27
9TAHC/G (Diam.) £2-45 £1-20 Memorex £0-81 £1-18 £1-87
3509 £2-45 £1-20 Cassette Head Cleaner £0-9
Audio Technica ATS§ £2-28 — Bib Head Cleaner De-
Goldring G830 £3-50 £1:75 magnetiser .. " .. £1-99
G800 £5:25 £1-715
G80OH £5-25 £1-71% RECORD DECKS P&P £1-35
GS00E £9-06 £3-50 GARRARD SP25 Mk IV .. £20-70
Shure Cartridges & Styli GARRARD SP25 Mk IV/GSOO
M44G £6-9¢ £4-95 with Plinth & Cover £

£17-35

M55E £8-40 £6-36 BSR MP60
M75ED Type 2 £15-30 £11-70 Pllnglli & Cover for Garrard,

M75€J Type 2 £12:85 £8-25 B £4:77
These Prices Apply to Mail Order Only. V.A.T, INCLUSIVE All Hems sub]ecno
availabllity & manufacturers increase Barclay Card and Access welcome
Callers Welcome at Manchester 30-32 Shudehill Tel. 061-832 7710, l.o.ds 4 New
Market St. Tel, 0532 42708. Liverpool 15 Whitechapel. Tel. 051-236 0738

Mail Order Deptrwi
Belmont St, Monton,
Eccles, Manchester.

Tel 061:789 5268

BUILD 5 RADIO AND
EI.EGTRONIG PROJECTS

oy £4-50
ONLY

Inc. V.A.T.
Educational Construction set! No
expetience needed. Parts including
simple instructions for each design.
{Hustrated Stdep -by-: sgep plans, ail |

Ti
phone, knobs, screws. etc., o ne solderlng
necessary (uniess you wish). Send onl‘)g £4- A 50 +
P P P

FIND BURIED TREASURE!
TREASURE LOGATOR

NOW IT'S HERE, after experimenting for four and a
hatf months with a multitude of different circuits_and
carrying out actual fleld tests with prototypes. This
metal Iocator detects and tracks down buried metal

exact with clear audible
sound (no ft d) any t ) ( radlo
which fits inside—no cannec'lons needed, AN

LOCATE GOLD, SILVER, LOST COINS, JEWEL-
LERY, KEYS, WAR SOUVENIRS, ARCHAEOLOGI-
CAL PIECES, NUGGETS, ETC, ETC:
Will signal p of certain object buried way
below ground! No knowledge of radlo or electronics
required, with the wonderfully clear, easy to foliow,
step-by-step, fully iltustrated instructions.
ses PP3 battery. No soldering
YES! necessary Size of detector head
ONLY 133 x 10" x 24”. Great demand ex-
ected at thls remarkably low price—

ORDE
Al pans Includmg detector head

case, nuts, screws, wire, simple in-
Inc. V.A.T. strucnons. e(c. etc. ONLY £4-95 4
85p. (Sectional handle as
Illustrated £1 25 extra If required),
Made up looks worth £15/£20.

SOUTHERN WAREHOUSES (DEPT: PW/6/COM)
43 Blatchington Road, Hove, Sussex
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Presenting two superb cleaners from Decca
Special Products in the Decca Record Brush
and the Decca Record Cleaner. Two different .
designs but both using the same-miracle
conductive fibre with a diameter which can.
clean right to the bottom of your record
grooves, overcoming both your static and
dIUSt problems without any need of anti-static
fluids.

The Record Brush consists of a handbrush
using a million tiny fibre ‘bristles’. Each sweep
of the record surface thus allowing upwards
of a thousand bristles to enter each groove in
order to'clean it. :

. The Record Cleaner consists of an electrlcally

conducting arm carrying a brush made from
the same unique fibrous material.

The Decca Record Brush.or the Decca Record
Cleaner; two ways of ensurmg that your
valuable record collecnon is kept in-excellent
condition. .

Decca Special Products. )
Ingate Place, Queenstown'Road,
London SW83NT
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ca 1 W st Ialesar el it b
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A vmeet eulll® o e tolgn v,
ARP3 080l ECLs3 0-75|MLs o-78 AUs S4aleEac o.7s{SUTET THE VALVE WITH A
ATP4 0-50]ECLoe 9-80|0A2 0-48 065l eave o-seloFiz  o-80 GUARANTEE
3-00|EF:  6-e5|0B2 -4 12 tlesa e
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9-75{ PCF868 0-65 Please write or phone for current price of any 12567 9-551 805 18-00| MW13:35
f ) 12547 -85 d :
:R PCFEOOO TRANSISTORS of the transistors, diodes shown below. 12Y4 040 g?; :g vcmagi“
3 Blrcren AAZI2- jAF18 BC172 CRS3/40  [0C29 o206 2N4058 14S7_ 1-08) s65A 1-60 (X
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& peran AC127 AF127 BCY33 GEX66 0oc4d 2N4S56A  |3N126 19Hs 15-08| 056  0-50] CvseT 8-00
- 802 55| ACIZB AF139 BCYT2 NKT222 | OC4S 2Ns25 3N128 20P3 6-60) 957 050
‘sl perios AC176 AFi78 BFi15 NKT304 |OC70 606 IN154 204 1-10) 1820 o-70) SPECIAL
4 1.10 | ACY17 AF186 BF167 NKT404 {OC73 2NT08 8N159 25L6GT 2051 1.00] VALVES
-] - ACY18 AF: BF173 OAS 0C15 2Ngi8 SX754 78] 5763  1-78] cvaase
i 0-s0 | ACY10 AFZ1 BF185 0A47 ocIs 2N1305 25303° 30C15 1-00] 5933 3-00 4500
PCLst o-68] ACY20 ASY26 BFYS1 QATO 0C78D 2N1307 Ti2082 17 1-10] 6057 038 M503-22042
19 LCI80 o 48 [ ACY3D ASY2T BFY52 QA7 ocst 2N1309 40235 F5 1.00] 6060 0-70 -
-0 : CY40 ASY28 BSY27 OAT3 0Cs2 N2062 40250 30FL1 1106064 0-6fK30T 7-00
;‘53 PCLS3 0-T0 | AD149 BC107 BSYS8 OATO OC82DM | 2N2411 40351 30FL121-10} 6065  1-08 | KRN2A
40| PCLed ¢85 Apet BCH BSYSSA | OAgt ocss N2289  |IN2IA 30115 1-00) 6067 o080 &
00 Pcm D162 BC109 BY100 0A200 0C38 2N3053 IN2§ 30L17 1-00§ 6080 3-50|725A 25-00
\E g'“ PCL80S/B5 | ADZ11 BC113 véw OA202 0C139 2N3054 IN3BA 30P12 1-08| 6146 3-35{ TY4-500
“1 -45 0-88| ADZ12 BCl16 CRS1/20 JOAZ200 [OC140 2N3055 IN43 30P19 1-00| 6146B 5-00 30-
a51!'7« PFL2000-T8 { AF114 BC118 CRS1/30 |OC22 oci70 2N3391 INT0 30PL13 1-10] 6360  1-70|23/192
S-451pLis 080§ AFIIS BC136 CRS3/10 |oces oCi72 2N3730 IN6T7 30PL141-10] 8020 500
S0iPis1 o535 aFi1e BC137 CRS3 oces 10c200 2N3819 IN4145 35L6GT 9001 - 0-48|24/52A
:75 pLsz 58| aFit7 BClazA 1CRS3/30  locas 0C20¢ 2N4038 I oseloooz oS
F - MINIMUM POSTAL ORDER £1. PERSONAL CALLERS WELCOME. :
03| FLs, 8.2 MANY OTHERS IN STOCK include Cathode Ray Tubes and Special Vaives. UK. VALVES AND TRANSISTORS
« UK Postage £1-£2 £2-£3 30, £3-£8 40p. Over £5 free. Telephone enquiries for vaives,
transistors, etc., rvetall 749 3934: §
A lot of these valves are imported and VIDECON TEST E UlPMENT trade and export 743 0889,
prices vary for each delivery, so we TUBE ELECTIO| COLOMOR (ELECTRORNICS) LTD
reserve the right to change prices IYPE'I"?:-BG PIORICON TUBES goGOkggQOWIg RD,, L:’PND‘('?N wiz
X nglls L pen , 1.30-5.30 p.m.
fofuewlstockwhion urtavoldable” 2 Type XO 1671 Mullard £150  Glosed Saturdays.

Careersand
Hobbies in
Electronics.

Enrol in the BNR & E School and you'il 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
for all subjects in radio, television, etc., especially for the
CiTY AND GUILDS EXAMS (Technicians’ Certificates); the
Grad. Brit. L.LE.R. Exam; the RADIO AMATEUR’S LI-
CENCE; P.M.G. Certificates; the R.T.E.B. Servicing Certi-
ficates; etc. Also courses in Television; Transistors; Radar;
Computers; Servo-mechanisms; Mathematics and Practical
Transistor Radio course with equipment. We have OVER 20
YEARS' experience in teaching radio subjects and an un-
broken record of exam successes. We are. the only privately
run British home study College specialising in electronics sub-
jects only. Fuilest details will be gladly sent without any
obligation.

Become a
Radio Amateur.

Learn how to become a radio-amateur in
contact with the whole world. We give
skilled preparation for the G.P.O. licence.

R N DO N O I 1
Brochure without obligation to: WL 2/7
BRITISH NATIONAL RADIO &
ELECTRONICS SCHOOL, l
P.0.BOX 156, JERSEY, CHANNEL ISLANDS. B
B name | |
§ ApDRESS [ |
1 [ |

BILOCK CAPS PLEASE
L--- [ 2 8 % R N B 8§ &} 3 3 [ ¢ |
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5—240 Watts!

The HYS Is a mono hybrid amplifler ideally suited for ali applications. Ail common input
functions (mag Cartridge, tuner, etc) are catered for internally. The desired function is achieved
either by a multi-way switch or direct connection to the appropriate pins. The internal volume
and tone circuits merely require to_external potenti (not Included). The
R HY5 is compatible with all I.L.P. power amplifiers and power supplies. To ease construc-
Preamphﬁer tion and 1ting a P.C tor is lied with each pre-amplifier.
FEATURES : Complete pre-ampllifier in single pack—Multi-functi | Low noi
Low distortion—~High overload—Two simply combined for stereo.
APPLICATIONS : Hi-Fi—Mixers—Disco—Guitar and Organ—Public address
SPECIFICATIONS:
INPUTS. Magnetic Pick-up 3mV;i Ceramic Pick-up 30mV; Tuner 100mV; Microphone 10mv;
Auxiliary 3-100mV; input impedance 4-7kQ at 1kHz.
OUTPUTS, Tape 100mV; Main output 500mV R.M.S.
’ ACTIVE TONE CONTROLS. Treble 4+ 12dB at 10kHz; Bass 4= at 100Hz.
DISTORTION. 0-1% at 1kHz. Signal/Noise Ratio 68dB.

g OVERLOAD. 38dB on Magnetic Pick-up. SUPPLY VOLTAGE £ 16-50V.
Price £4:75 + 590 VAT P&P free.
The HY30 is an exciting New kit from LL.P. It features a virtually indestructible 1.C. with short
circuit and thermal prot The kit ists of I.C., heatsink, P.C. board. 4 resistors, 6
capacitors, mounting kit, together with easy to follow construction and operating Instructions.
This amplifier is ideally suited to the beginner in audio who wishes to use the most up-to-date —
technology available. val a e
15 Watts ;E#;I‘URES: Complete Kit—Low Distortion—~Short, Open and Thermal Protection—Easy to
- uild.
into 8C APPLICATIONS: Updating audio equipment—Gultar practice amplifier—Test amplifier— June '76
audio oscillator. .
SPECIFICATIONS :
OUTPUT POWER 15W R.M.S. into 80 ; DISTORTION 0-1% at 1-5W.

4 . .
INPUT SENSITIVITY 500mV. FREQUENCY RESPONSE 10Hz-16kHz—3dB.
SUPPLY VOLTAGE + 18v.
Price £4'75 + 59p VAT P&P free.
The HY50 leads I.L.P.'s total integration approach to power amplifler design. The amplifier
features an int heatsink together with the simplicity of no external components. During the
past three years the amplifler has been refined to the extent that it must be one of the most
reliable and robust High Fidelity modules in the World.

FEATURES: Low Distortion—Integral Heatsink—Only five connections—7 amp output tran-
25 watts sistors—No externai components
. APPLICATIONS : Medium Power Hi-Fi sy s—Low power di Guitar amplifier
into 8Q - SPECIFICATIONS : INPUT SENSITIVITY 500m

Vv
C)HJ(:UT POWER 25W RMS into 80 LOAD IMPEDANCE 4-16Q DISTORTION 0-04% at 25W
al z
' SIGNAL/NOISE RATIO 75dB FREQUENCY RESPONSE 10Hz-45kHz—3dB.
SUPPLY VOLTAGE 25V SIZE 105 50 25mm
Price £6.20+77p VAT P&P free.

The HY120 is the baby of I.L.P.’s new high power range. Deslgned to meet the most exacting
N H Y I :z o requirements including load line and thermal protection this amplifier sets a new standard jn

modular design.
FEATURES: Very low distortion—Integral heatsink—Load line protection—Thermal protection
—Five ti No external d t:

60 Watts APPLICATIONS: Hi-Fi—High quality disco—Public address—Monltor amplifier—Guitar and
organ :

into 8Q SPECIFICATIONS
INPUT SENSITIVITY 500mV.
Otl.:'{EUT POWER 60W RMS into 8¢ LOAD IMPEDANCE 4-16Q DISTORTION 0-04% at 60W
a z
SI?SI;IIALINOISE RATIO 90dB FREQUENCY RESPONSE 10Hz-45kHz —3dB SUPPLY VOLTAGE

+
SIZE 114 50 85mm
Price £14.40+£1.16 VAT P&P free.

The HY200 now improved to give an output of 120 Watts has been designed to stand the most
H Y ! 00 rugged conditions such as disco or group while stifl retaining true Hi-Fl performance.

FEATURES: Thermal shutdown.«Very low distortion—Load line protection—Integral heatsink
—No external components
APPLICATIONS: Hi-Fi—Disco—Monitor—~Power slave—Industrial—Publlc Address
120 Watts SPECIFICATIONS
v INPUT SENSITIVITY 500mV
lnto 8Q %ldl;ll'vPUt'l;kl:‘OWER 120W RMS into 80 LOAD IMPEDANCE 4-160 DISTORTION 0-05% at
al Z,
SIEF;IIALINOISE RATIO 96 dB FREQUENCY RESPONSE 10Hz-45kHz—3dB SUPPLY VOLTAGE

+48

SIZE 114 100 85mm

Price £21.20+£1.70 VAT P&P free.

The HY400is |.L.P.'s "'Big Daddy” of the range producing 240W into 4Q ! It has been deslgned
for high power disco address applications. If the amplifier is to be ysed at high
power levels a cooling fan is recommended. The amplifler includes all the qualities of the rest

of the family to lead the market as a true high power hi-fidelity power module.
FEATURES: Thermal shutdown—Very low distortion—Load ilne protection—~No external

240 watts components.

' 4 APPLICATIONS: Public address—Disco—Power slave—Industrial
into 4Q SPECIFICATIONS .
OU"/I'VPUtTkﬁOWER 240W RMS into 40 LOAD IMPEDANCE 4-160 DISTORTION 0-1% at
240W at 1kHz
SIGNAL NOISE RATIO 94dB FREQUENCY RESPONSE 10Hz-45kHz —3dB SUPPLY VOLTAGE

+45V
INPUT SENSITIVITY 500mV SIZE 114 x 100 x 85mm
Price £20.25-£2.34 VAT P&P free.

POWER PSU36 suitable for two HY30's £4.75 pius 59 VAT. P/P free.
PSUS50 suitabie for two HY50's £6.20 plus 77p VAT, P/P free

SUPPLIES  Psuiosuitable for two HY120's £12.50 plus £1.00 VAT, P/P free.
PSU90 suitable for one HY200 £11.50 plus £0-92 VAT. P/P free. .,

E TWO YEARS' GUARANTEE ON ALL OF OUR PRODUCTS
I.L.P. Electronics Ltd. Please Supply

Total Purchase Price
nd
Crossla House I Enclose Cheque [] Postal Orders [T Money Order [J

Nackington, Canterbury Please debit my Access account [] Barclaycard account [J |
Kent CT47AD Account number

Name and Address
Tel- (0227) 63218 Signature e e i
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el a oo

EMM803 PCC8s  -81 | PYS801 40 | va08 90| AC177 .32 | BY100 -21
-50 | PCC8S  -49 | PZ30 -50 { U404 ‘75| ACY17 -80 ! BY1l4 -21

EY51 -45| PCC189 -52 QQV03/10 U801 -80| ACY18 -23 | BY126 -18
EY81 -45 ! PCFso 40 200 | U4020 75| ACY19 -23 | BY127 21
EY83 -80 | pCFs2  -45 | Q895/10 tvpos -85| ACY20 .21 | BYZ10 -3
EY84 1-20! PCFrée 70 o VP4l 90| ACY21 -23 | BYZ1l -3
EY86/7 87| porgs .57 | Q5160/15 | VR105 -50| ACY22 18 | BYZ12 -3
EYS88 55 | PCF2001-20 .80 | VU111 1-00] ACY28 -2l | BYZ13 -3
EY91 50 | PCF201 1-00 | QV06/20 VU120 1-00] AD140 42 | Y114 -2
EZ40 52 | pCF8oL 49 .50 | VU133 1-00| AD149 58 | FSY41A 28
EZ41 -52 PCFR02 54 R19 75 | W107 95| AD161 -53 | OAS9 -14
EZ80 32 | Dobios .o | UABCSO 45 | W729 1-20]AD162 58 | OA4T 1
85 |EZ81 33 | ooroey 53 UAF42 70 |X4l 1-00| AF114 80 | OATO L
GY501 -85 1-60 UBC41 -50 | X66 1-60| A¥115 -30 | 0A73 Pt
GZ32 60 POLS2  -40 UBCS1 -b5|Z759 585 AF117 23 | OAT9 -1
GZ33 180|porss .4g | UBFSO B0 AFI21 35 | 0ABL L
G234 751 pCcLss 48 UBF89 -39 | Transistors | AF124 88 | OA85 -1
G237 110 PCL86 54 UBL21 2:00 | & Diodes AF180 -58 | 0A90 -1
WABCSO 80 | borogs o5 |UCSS 50| IN4744 16/ AF1S6 64 | OASL -1
HL23DD UCOSe 80 2N404 21| BA1l5 16 : OA9S -1

ol o

-68
HL41D].':)l

HL42DD
N300 170 | PEN458DD ! {cLey -45 | 2N3053 -38| BC108 14 | 0C72 13
HVR2 1-00 200 | ycra3 -57 | 2N3121 £:90| BC109 14 | 0C74 28
HVER2A1.00 | FENDD- | UF41 .70 | 2N3703 -28 . .

e & 5o i

KT41 1.00
KTe6 3.00| EFL200 70| yrgp .40 | AALl9 -18|BCll6 -30 | OC77 32

6 ..
%%gé ﬁ.gg PL36 60 Urgy 45| AA129 -18| BCY10 -§3 | OC78D 18
PIS1 40| TL41 70| AAZ13 -21|BCY12 -58 | 0C8l 13

KTW6L | pIsiA -53 |ULss -48|AC107 -18|BCY33 23 | OCSID 13

xTwea 0 |PIS2 37 UMs0 -60|ACIl8 -30|BCY34 -28 | Ocs2 3

s | PL83  85iUys 0| ACI26 14| BOY3s 26 | OCB2D 13

KTwea  *UIPL84 50 [yyip .50 | ACI27 20 BFIS8 21 | OCS3 g8
PL504/500 | Uvez 5 | ACI28 23| BF1s9 30 | OC84

MHELD6 -80 AC132 23| BF163 -23 | 0C123 28

-9
MU14 115 | PL608 1-00
P

o g5 | PY33/2 80 |Uss 175  ACl66 30| BEY50 26 00204 50
PC8s g PY80 50 |U3s 175]ACI68 44| BFY51 -2

PCO2 -5g ;YBI :3 07 g-go ACL76 -84 0
PCO5 70 |PYS2 40| U 20 p—
P Ty 8| Usi MATCHED TRANSISTOR SETS:
PC900 -40 | PYS8 -4

0]-9CC84 -89 | PY50041-20 | U251 1.00
POCSs 47, PY800 40| U30L  -55]5/0C82 -58p. Set of 3/0C83 -76p

PEN25 1400 | yGGas -45 | 2N966  -61| BAll6 21 | OC44 12
PEN45 1-00  yopso 80 2N1756 -58|BA129 14 | OC45 13
PEN4DD | UCH21 200! 2N2147 -98| BA13¢ 12 | 0C46 ‘18

1-00 | ycH42 71| 2N2297 26| BA163 18 | OC70 14
PEN46 80| UOHS1 -45 | 2N2369 -16| BCio7 14 | OC71 13

4020 1-00 | yrap 80 | 2N3709 -28|BClls 18 | OC76 18
PL33 80| yUps; 50| AAl20 -18|BCli8 28 | OC7s 18

PL505 165 %}g,u 19| aci51 30| BF173 a4 | OCIBD 50
v1s 400 i

18| PIS00 185|028 91| ACI57 30| BFisl 47 | OCl73 -4l
22 P 13 |Tm M IuCies 30| BFISs 47 | OC300 -5

3 | 0C205 -50
-231 00206 1-05

BFY52

0 ' 1,P15 (ACL13. AC154. ACL57. AA120) -61p
per pack, 1/OC81D & 2/0C81, 50p.
1/0C44 & 2/0C45, -50p. 1/0C82D- &

=
=]
=
@
=
ndi
o

ECF80
ECF82
ECF86
RATION LTD.  |=2
C FCHEs
B
72 GLOUCESTER ROAD, LITTLEHAMPTON, SUSSEX |ECHS1
All prices inclusiva of V.A.T. at 12:% Telaphonas 6743 %8%32
OAo  -83|6AX4 75|6JUSA -90)12BEG -55'30PL14128/DF91 -0 | ECLSY
OBs  -40\6BSG  -35|6K7G  -35|12BH7 -55|30PL151.00/ DF9s  -60 | BCL82
Ozt  55|6BAG -40|6KS8G  -50|12BY7 85(35A3  -75|DK40 -70 | ECLES
1A3 .80/6BCS  -80{6KSGT -55/12E1  3-50{33C5  -80|DK92 100 ECLS;
1A5GT 55{6BE6 -40{6L1 250 12J6GT .40/35D5 80| DK96 %0 ECL86
JA7GT -60|6BH6 -706L6GC -70(12J7GT -70!35L6GT -80/DL96  -80 | D-ov
1B3GT -656BJ¢  -65|6L7 .60|12Ks  1-50|35W4  -55DM70 80 gg?
JHSGT -80|6BK7A 85(6118  -60|12K7GT -50{36Z3 -8l 1 175 BT40
114 -25(6BQ7A -80|6L19 200/12K8  -75!85Z4GT -70| DY87/6 -85 | pr.
IN5GT 756BR7 1.00{6LD20 -80|12Q7GT -50/35Z5GT -80|DY802 45| P
1R5 50 6BRS 125|6N7GT -70/128C7 50|42 150 m800C 850 | 2F7S
184 40 gRs7  1.70(6Q7G_ -50|128G7 55|43 1-25|E80CF 5-00 | ET80
104 -70|¢Bws 1-00|6Q7GT -50/128H7 -50/50B5  -95|ESOF 280 | poox
105 -8B|gpwy -85|6Q7() -65[128J7 -60|50C5 70| E88CC 1-20 | prod
2po1  -55l6Bzg  -60|6R7G  -70[128Q7 -80|50CD6G  [E92CC .70 | prol
2GK5 76|64 406 -55|128B7 75 1-20| E180F 115 | BX09
2X2  -70{8C5G 6l8sC7aT 75|14H7 75 50EH5 -85 E182CC o
3A4  55/608 4516867 501487  1-00{50L6GT1-0 300 | RES2
3D6  -40i6Co  2.00|68H7  -65/19AQ5 -75| E188CC o
4 -80l6CBGA 50|6SJ7  -60|19GE 8.50{85A3 -7 250 | BE0C,
3G5GT  -70\60D6G 1-80 |6SK7GT '55|19H1  4.00/90AG  3-00/E1148 80 | prigy
384 -45!6CGsA 90/65Q7  -60|20D1  -70/150B2 1-00{EA50  -30 | proos
3v4 80 6CL6  .75,6V6G_ -80[20F2  -85/2158G -60,BA76 130 | pig
iCB6  75|eCIsA -05|6VEGT -55/20L1 1-20{807 110/ EABC80 40 | pro,
5CG8  -75|6CM7 1-00|6X: -45({20P1  1.00/1625 250/ EACO1 -56 I‘J}L34
SRAGY 1.00|6CUS 90/6X5GT -45lagps 1.005702 120 EAF42 70| proe
5U4G  -80|/6D3 5!7B6 801 90P4 .8415763  1-85 | EAF801 78 | 13y
5V4G  -60|6DE7  -90|7B7 -80120p5  150{6057 1-00{EB34 80,
5Y3GT 6DT6A -86|7HT -80|25A6G 7016060 1-00|EB9L 17| g
523 100|6EW6 88|7R7  200ls5nic .70|e067  1-00| EBCAL 75| EISL
874 48|6ms ~ 100/7Y4  80lo5ysc 807035 1.50{EBC8L 45 ELS3
5Z4GT -55|6F1 80 7Z4 80195246 5017193 80| EBF80 -40 | poct
6/30L2 -78!6F6G  -80(8D2 5010575 -75/9002 55 | EBES3 -45 | 2l
648G 1-40l6713 . -90(9D7 70195766 801900 45| EBFS9 -40 | oo,
6AC7 -B5|6F14 -90|1002  70i28D7 2-00| ACPEN1-20|EBL21 2-00 | Boos
6AG5 -85|6F15  -85|10DE7 -80|30A5 ACSPEN -80|EC86 -84 | 1B
8AG7 -60j6F18  -80({10F1  -87|30C16 -77|AL60 120|EC88 84 |jaro)
6AH6 -70[6F23  -65{10F9  -85!30C17 ARP3 -80|EC92 -85 | pyros
6AJ5 70 |6F24 0| 10F 85/30C1s 1.00,ATP4  §0/ECC33 2:00 | pards
6AK5 -45|6F25 1.00|10LD11 -75/30F5  -70(AZ1 50| ECC35 200 | Zaras
6AKe 70[6F28 74 10P13  80|30FL13 70|AZ31  -80|ECCHD 90 pu
6AMSA -70|6F32  -70|10P14 2:50|30FL14 1-00|AZ41  -50/BCOS1 -84
6ANS -70/6G6G  -60|12A6  -85[30L15 -75|B36 75| BCC82 -84
6AQ5  -47 6GHSA -8p|12aCs -80130L17 -70{BL63 200
6AR5 806G -75|12AD6 -80|30P4MR ‘98 |CL33 175 ECCB4
6AB7G 1-00;6GU7  -80|12AE6 -80|30P12 -74|CYIC 1-00
6AT6 50 GH6GT -30|124T6 -45|30P19/ cvgr -
6aU6 -40|6J5GT -50|12AT6 50| S0P4 90/ DAF9L -35|ECCSS
6AVE  -50!6J6 851246 -8
.35'19BA6 -50!30PL13 100 DCO  -70: ECC8071-40 |

6AWSA 84l677G

ECC83 -34 | Special ofter of EF50 valves. Soiled but unused and fested. £1 each.

-3
RCCss -89 | All goods are unused. tested, and guaranteed. Despatch charges:—%p on all orders below £10 in
70| ECC86 1-2? value. Orders over £10 post free. Orders despatehed same day as received. Any parcel insured against
‘Bl | damage in transit for 5p per parcel extra. Terms of business available on request. Many others in
0{30PL1 100 DAF36 80| ECCL89 -80 | 41501 tao numerous to list. Please enclose 8.A.E. for reply to any queries.

Wentworth Radio

1a Wentworth Court, Alston Road, Barnet
Telephone No. 01-440-0408

NEW AND GUARANTEED
CROSSHATCH & DOT GENERATORS
Mains operated in metal cabinet with signal injection at
T.V. aerial socket. Variable tuning over BAND 4 & 6&.
ABSOLUTE BARGAIN AT £16-00 plus £2-00 post and

packing plus 8% V.A.T. Total £19-44

All davices top quality. By return setvice. Trade enquiries wefcomed. C.W.C-
Minimum order 75p. S.A.E. for complete lists, VAT to be added: 124% Seml.
conductors; 8% Integrated Circuits. Postage and packing: add 25p for all orders
under £1-50; add extra for airmail.

AC127 018 BCi1S 0-24 BF337  0-25 [N4D05 0-09

-5 BC121 033 BFY50 0-17 IN4006  0-08
ACI#1K 0-38 BCi25 0-16 BFYS!  0-17 IN41d8  0-05

46 BCI38 019 BRIOO 0-20 2N5206 0-32
ACi79 030 BC139 0-26 BRIO! 0-30 TAASG0 0-22
AC187 017 BCi&2 025 BT106 0-95 TAA700 3-25
ACG188K 025 BC143 0-22 BY128 0-10 TBA120 0-90
AD140  0-48 BC147 0-08 BY127 010 TBA480Q1-20
AD142 045 BC148 009 gppcjaL BYXI0 015 TBA52002-50
AD143 050 BC149 008 OpFfgRg  BYX36-600 TBAB30Q1 -50
AD161  0-35 BCi58 011 015 TBAS540Q2-50
ADi62 0-35 BCi59 0-12 Mutlard BZX61c160-18 TBAS550G2-50
AF128 0-29 BCI7{ 010 BC157 BZX61c350'13 TBAGT3 2-65
AF139 32 B-1e2 013 Etfori2 BZX61c430-19 TBAT5002-25
AF180 ‘68 BC208 0-10 BZX61c610'19 TBAS00 0-95
AF239 0-38 BDX32 1-80  Mullard  Ef222= TBA810 0-95
AUM3  0-30 BFi67 018  BY12IM  BFT42 027 tpagoo 0.95
BA100 0-10 BF179 6:32  £1 for8 OA80 005 TgAe%0 2.00
BA145 016 BF{80 0-31 OA9f 005
BA148 014 BFi32 033 ocro  0-12 - JBAO4S 210
BA155 018 BFi84  0-30 R20088 1:80 990Q 2-50
BAX16 0-20 BF185 0-29 R2010B  1-80 TGA270Q200
BSloT 0% g ok T o T i

. . TIP30B 0-48 .
BC1osC 041 BF195  0-10 TIPRIC 048 ~oaod0 210
BC109 0-09 BF196 _ 0-13 TCA650 2-10
BC113 014 BFig9 ~ 0-18 TIP3IB 042 TCA940 2-00
BC116A 017 BF241 0-18 TIP328 0:82 MC1349P 1-50
BC{17 03 BF336 033 TIS®0 017 SN76530P2-00

SPECIAL OFFER
NEW MULLARD ELC1043/05 U.H.F. TUNERS

£3-50

r:'li?o Wound Resistors. Our selection of mixed values. 30 for £1-40. 100 for
Audio Amplifier Module. Mullard LP1173. Output nominal 10 watt. Supply
voitage +-24vt. With data and circuit £2-30.

Varicap Control Selector. 4 way 26K, £4-50. 6 way 14-5K. £2:00.

Mains Droppers. 10 mixed values £1-00.

Edgewise Level Meters. 200A. Size ¥ overall 50p.

15 Assorted Switches. Micro, push button, etc. £1-50.

Tag Strips. 3 way to 7 way. 50 for £1-15.

Chrome Plastic Knobs. 3 Types 4 of each with spring clip. £1-25.

Copper Clad Laminate. 8” x 7/—3 boards £1 -00 + 8%. -

Ferric Chloride. 11b 65p + 8%. R

Crystals HC8U. (MHz) 12700; 12891-8; 9455-55; 9530-55; 9087-5: 9456-25;
52-0h1667; 52.02500; 37-7625; 51 '56667; 52-03333; 8080-62; 9531-94; 9533-33, 50p
éach.

Electrolytics. 32/32/32uF, 325y. 2” x 13 35p ; BOuF 150y 13 x 1" 20p 4 2000uF 30v,
247 x 1 25p ; 2000F 35v 3” x 17 305 ; 470uF 100y 3” x 11" 25p § 2000/2000uF 26v 2” X
11" 35p 3 700uF 206‘\1 317x13” 30p ; 16/16uF 276y 13”x1” 20p ; 4500/900/900uF 30v 23"X
11" 50p; 2500uF 40v 37 x 13" 40p; 470uF 25v 13" x ;” i5n; ,QOO#F 25v 3” x 11” 40n
32uF 450y 13”7 x 17 30p; 8uF 16uF 450v 13" x 1" 30p; 1000uF 1 ) H
5000 50v 2"x13 50p ; 150/200/200uF 300v 3” x 13" 50p ; 16/16/16uF 350v 27 %17 30p;
50/50F 5C0v 3%” x 13" 50p.

Miniature Presets—Selection of varlous values 10 for 85p.

Coil Formers, 50 mixed. £1-25.

Stider Volume Controls. 1K Lin; 100K Logi 1 Meg Log; 26K Lin, 25K Log;
10K/100K Log; 100K/100K Log; 50K Log, 35p each.

Aluminium Chassis, 74" x 53 X 21" 65p. 10" x 7§/ x 237 15p. 117 x 74" x 21" 85p
+ 8%.

Thorn TA/28. Slide synchroniser for 4 track reel to reel recorders. & pin DIN
socket models. £4-50.

BaRo Single Play Decks with Cue. Fltted stereo cartridge, P146 £11:00, P153
£12:00.

Low Voltage Transformers—Prim. 200/240 VT, A.C. ¢IVT 17VT 34VT 2 amp
£2:00) T4VT 20VT £1-25) (28 VT. 750 MA) (10 VT-10 VT-20 VT 500 MA) (7 VT~
12 VT-19 VT 750 MA) £1:50 each. 8% VAT,

4 Phono Sockets on Paxolin Panel. 5 for 75p.

E.H.T. Cable 13/0-2, 10 metres 75p, VAT 8%.

TUNING CAPACITORS—(380 PF 11-5 PF; 320 PF 11-5 PF); (388 PF 10-5 PF;
304 PF 10-5 PF) 95p each; (500 PF 500 PF) 95p (3 Gang Slow Motion Prive 380 PF
380 PF 380 PF) £1-25.

Please add 20% P.P. Unless stated free P/P. VAT 121% to be added to
total order unless stated 8%. No goods despatehed outside U.K.

SURPLECTRONICS

216 LEAGRAVE ROAD, LUTON LU3 1JD, BEDS,

882
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RETURN OF POST MAIL-ORDER SERVICE

R.C.S. 100 watt MIXER/AMPLIFIER

Four inputs. Four way mixing, master volume, treble and
bass_controls. Suits all speakers. This professional quality
amplifier chassis is suitable tor all groups, disco, P.A., where
high guality power is required. 5 speaker outputs. A/C mains
operated. Slave output. Prodnced by demand for & quality
valve amplifier. Send for details

Buitable carrying cabinet £14. Price £85 carr. £2-50

ANOTHER R.C.S. BARGAIN !

ELAC 9 + 5in. HI-FI SPEAKER TYPE 59RM

This famous unit now available, 10 watts, 8 chm,

Price £3 25 post 40

8" ELAC
HI-FI SPEAKER

Dual cone DMasticised roll sur-
round. Large ceramic magnet.
50-16,006 cps. Bass resonance

gg cps, ohm impedance,
wails.
10in round £550.  Postd0p £4-45

TEAK VENEER HI-FI SPEAKER CABINETS

MODEL “A», 20 x 18 x 12in.

12 in, dia. Post
fgfn. up:ake:. *£13-50 905;

_Tlustrated

poom. .

For x 8in. or . Post
8 in, speaker £7 50 76p
R.C.S. ROSEWO0OD

SPEAKERS

Size 12%in. x 0%in. x 5iin.
Response 50 14,000 cps

8 watts rms 3 or 8 or 16 ohl;mE
i 0S|
£12 pair 3
LOUDSPEAKER CABINET
WADDING 18in. wide, 20p ft.

GOODMANS CONE TWEETER

3iin. diam, 18,000 C,P.§, 35 WATTS 8Q
8 inch woofer 15 watts £6-75. £3:25

BARGAIN 4 CHANNEL TRAN~
SISTOR MONO MIXER. Add
musical highlights and szound
eftecis to recordings. Will mix
Microphons, records, tape and
t\;nelr wiﬂt:putpagate lcéontroll into
single output. § vol A

battery operated. £5 75

STEREO VERSION OF ABOVE £7-50.

BARGAIN 8 WATT AMPLIFIER. 4 Transistor £3 . 95
Push-Pull Ready built with volume, treble and
bass controls. 18 volt battery opverated. Mains Supply £2-95.

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

Leaflet 8.A.E. £4 . 25 P:‘;;

BAKER MAJOR 12’ £14.95
: : ' ﬂ ' Post £1

30-14,500 c/s, 12in. double
cone, wooter and tweeter cone
together with a BAKER
ceramic magnet assembly
having a flux density of
14,000 gauss and a total flux
of 145,000 Maxwells. Bass
resonance 40 c/s rated 25
watts. NOTE: 3 or 8 or
15 ohms must be stated.

Module kit, 30-17,000 c¢fs
with tweeter, crossover, bafe
and instructions. £ I 8 k 95

BAKER SPEAKERS
“BIG SOUND”

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

Useful response  30-13,000 cpa.
Bass resonance 55 cps.

GROUP “25” .
12in 30 watt

8, 8 or 15 ohms.

Post £1
GROUP “35”
12in 40 watt *

8,8 or 15 ohms.

Post £1
croup “so/iz>  £20-95
12in 80 watt professional
wodel, 8 ohms or 156 ohms. Post £1-60

With aluminium Dresence dome.

GROUP “50/15” £24.95

15in 75 watt
8 or 15 ohms.
post £1-60

BAKER 150 WATT
QUALITY

TRANSISTOR
MIXER/AMPLIFIER

Professional amplifier using advauced crrcunt desiu, ldeai
for disco, groups, P.A. or musical instruments, 4 inpuis
4 way mixing. Master treble, bass and volume controls. 3
speaker output sockets to suit various combinations of
speakers. 4 t0 16 ohm. 8lave output. A/C mains. Guaranteed.

Details 8.A.E. 160w SLAVE £60 £ 6 8

Carr.

Latest 50 watt Model £49 S

BAKER DISCO SPEAKERS

HIGH QUALITY—BRITISH MADE
2 x 12’ CABINETS

for Disco or PA all fitted with carrying handles and corners.
Black finish. Other cabinets in stock. SAE For leaflet
n .

50
WATT
R.M.s.

Carr. £3

70
WATT
R.M.S.
£55

Carr, £3

100

WATT

R.M.S.
£69 .

Carr. £4 o

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,
its remarkable low cone
resonance  ensures _ Clear
reproduction of the deepest
bass. Fitted with a special
copper drive and concentric
twester cone resulting in full
range reproduction  with
remarkable efficiency in the
upper register.
Bass Resonance
FluxDensity 16,500 gauss
TUselul 20-17,000cps

25cps

100 WATT DISCO AMPLIFIER CHASSIS

MADE BY JENNINGS MUSICAL INSTRUMENTS £52
4 speaker outputs, vol., treble, bass conirols 5
CAN BE USED AS 100WATT SLAVE Carr. 81

B.S.R. SINGLE PLAYER DECK

8 speed. Plays all size records, Stereo Cartridge.
Cueing, Ideal Disco Deck Post 75p £13:50

QUALITY LOUDSPEAKER
ENCLOSURE

Tealk 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
compariment for mounting Tweeters
or Mid-Range Horn, The fully sealed
bass compariment is cut out for
6lin. Wooler £5-85. Rosewood Version £6-95. Carr. £1 60,
Baffle could be cut for Iarger speaker.

P.W. SOUND TO LIGHT DISPLAY

¥ANR HEATING ELEMENTS

OFFERING 1001 USES for every type of heating and
drying applications in the home, garage, greenhouse,
factory (avsilable in manufacturing quantities). Approx.
size 10§ x 8% x #in. Operating voltage 200/250V. a.c.
250 watts approx. Printed circuit element enclosed in

[ kit of parts with R.C.8. printed circuit. Three
channels. 600 to 1,000 watts each.
Price £ I 2 * 50

As featured in Practical Wireless.

Cabinet extra £3.

8 inch PHILIPS LOUDSPEAKER
4 ohm. 4 watt. ceramic magnet £1.95
General purpose replacement unit.

8 or 15 ohms models.
Post

£2 l .9 £1-60

“AUDITORIUM”
12in. 35 watts

A full range reproducer for
high power, Electric Guitars,
public address, mulii-speaker
systoms,  electric  organs,
Ideal tor Hi-Fi and
Discotheques.
Bass Resonance 85cma
Flux Density 15,000 gauss
Usetul restonse 25-16,000cps
8 or 15 ohms models.

£20-95

“AUDITORIUM”
I5in. 45 watts

A high wattage Ioudspesker
of exceptional quality with a

Post
21-60

ashestos fitted with wires. flexible
providing safe Black heat. British-made for use in photo-
copiers and print drying equipment.

Ideal for home handymen and experimenters. Suitable
for Heating Pads, Food Warmers, Convector Heaters, etc.
Must be clamped hetween two sheets of metal or ashestos,
etc., to make efficient clothes dryers, towel rails-—ideal for
siring cupboards. Ideai for anti-frost device for the zarage
——Dreventing irozen radiators er acting as oil enmp heater.
Use in greenhouse for seed raising and plant protection.
Invaluable aid for bird houses, incubators, eic., ete. Can
be used in series for lower heat. Or in parallel for higher
heat applications.

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

RADIO COMPONENT SPEGIALISTS

Minimum post 30p. Components Lists [0p.
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MAINS TRANSFORMERS g
6 VOLT { AMP. £1-00 3 AMP, £1
12 VOLT 300 MA. 21-00 750 MA. £1-80
80 VOLT 5AMP. AND 34 VOLT 2AMP C.T. £8.45
g 1 AMP, £2-00 3 AMP, £2-20
LT 1AMP. 22 80 VOLT 1} AMP, £1.75
40 VOLT 2 AMP, $2-95, 0-20-40-60 VOLT 1 AMP. £3-50

E.M.I. TAPE MOTOR

-4

4 pole, 240 v. Size 3% x 2iin.

1283 om. Spindle t’(in. dia- £I '85
meter. 75v version £1. Post 46p
E.M.L GzRﬁ)Iod MOTOR

240V a.c. 2, pm

2-pole. Size 2 x 2kin, £1-25
Collaro gzam motor 120v. 75p. Post 85p

Cash price includes VAT

www americanradiohistorvy com

Access & Barclay cards welcome.

level {0 above
8,000 cps. Ideal for Public
Address, Discotheques, Elec-
tronic _ingtruments and the
home Hi-Fi.
Bass Resonance 35¢ps
Flux Density 16,000 gauss
TUseful response 20-14,000cps
8 or 15 ohms models.

£24-95

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

Hi-Fi Enclosure Manual containing plans, designs.
crossover data and cubic tables, 68p

Post
£1-60

337 WHITEHORSE ROAD, CROYDON
Open 9—6 Wed. 9—I Sat. 9—5 (Closed for lunch 1.i5—2.30)

Tel. 01-684 1665
" 883

Rail Selhurst.
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SEMICONDUCTORS | TraNsisToRs,
ELECTRONICS (LONDON) LTD. [,..,. 1 erre o <o
I_YNX s |Aci26 0-15 |BD181 0-86 ;OAQ0 0-08
Acizs 013 |Bbiss o097 |9CH 0.1
28 - 1 0
AC128K 0-25 | BD232 0-60*/OC42 015
THYRISTORS ACI41 0-18 [BD233 0-48"|OCe4 0-12
VoA A B o et AR ACHER S DRSS O
(T092)(T05)(c106)(T0220)(T0220)(T0220)(T0220) (T064) AG142K 0-28 |BDS 30 |0CT1 010
50 0-20* 0-25 0-35 0-32 04 047 AC176 0-16 |[BDY20 0-80 [OC72  0-22
100 0-25* 0-25 040 037 o4 o4s 054 1-02 AC176K 0-25 |BDY38 0-60 [OC84 0-14
* . : 3 . -13 |BDY60 0-60 {SC40A 0-73
200 0-27* 0-35 0-45 040 058 0-60 68 14 Y R0 G0 BDYE 0-65 |SC40B 0-81
400 0-30* 040 0-50 045 087 08 @B 140 188 0-18 |BDY62 055 |SC40D 0-98
600 — 065 0070 — 100 119 126 1-80  JACi3gK 0-25 |BF178 0-28 |SC4OF 065
A om\Bmm emctia o
D142 0-5 . &
TRIACS (PLASTIC TO-220 PKGEISOLATED TAB) ﬁgug te gﬁgg :zg; ggﬂo :gg
X : 15A AD161 BF197  0-12%|ST2 -20
Lo ot BEA py |ADiG2 0-35 |BF224s 0-18*| TIP29A 0-a4
@ O @ O @ G & O @ O 100 068 Brag’ 0-17* TIPA 0-52
100V 0-60 0-60 0-70 0-70 0-78 0-78 0-83 0-83 1-01 1-08 Nrigs 0’03 IBFos7  .30% TIP3IA 054
200V 0-84 0-64 0-75 0-75 0-87 0-87 0:87 0-87 :17; 1!11 ﬁm,, Ef:%?ﬁ 3 T:;giA '82
400V 0-77 0-78 0-80 0-83 0-97 1-01 113 119 1- ; 5 . .
600V 096 0-89 0-87 1-01 1:21 1:26 142 150 2-11 217 ﬁ;m 20 g;\)gg o:;;. ﬂ;ﬁ‘zﬁ o:gg
N.B. Triacs without internal trigger diac are priced undercolurlv;; AF118 50 5;))82 gg mgggg ,}g
(a). Triacs with internal trigger diac are priced under column (b). | AF139 33 o 16
indi AF239  0-37 |BFX85 0-25 |IN40OT 0:04
When ordering please indicate clearly the type required. BC107 008 |BFX88 0-20 |ING002 ©-05*
Bcire s lanvee 00 N 8o
o8 . .
OPTOELECTRONICS Special Offer |3C109  0-09 |BFY52 0-19 |IN40O5 o0-08%
Displays Discretes P BC108C 0-12 [BFY64 0-35 |IN4DOS 0-09*
704 0-95 0-2 Red Red Led [BCi17 0-19*BFYS0 0-65 /IN4007 0-10%
707 095 0-2 Green C125 0-18%|BR100 0-20 {oNG6os 0-14
721 1-95 0-2 Clear TIL209 -20*| BFY39 0-40 |2N697 0-12
728 198 OCPT1 10p -28% BSX19 0-16 {2N708 0-10
747 -85 0-23 |BSX20 0:18 [2N929 0-14
750 1:85 0-23 {BSX21 0-20 [2N930 0-14
0-30 gSY95A0-12 2N1131  0'15
TTL iTT BRANDED 0:09* BT106  1-00 j2N1132 0-18
74 Serles TRANSISTORS 0-09* BT107 1-60 {2N1304 0-45
T4oati® 5.1 | Type BSYS5. Med Voltage Hinh 0-09*| BTI08  1-60 |9N1305 0-45
7401 -16 | gain NPN. To-18. Similar to 0-25*(BT109  1-00 [2N1711 0-18
7402 16 | BC107/8/9. 0-18%BT116  1-00 |2N2102 0-44
7403 018 5 pcs for 0-35. 0-09%| BU105 1-80*|2N2363 0-14
7404 018 - 0-09%| BU105/021-90*| 2N2369 A 0-14
7405 18 25 pcs for 1-20. «| BU126 el
408 -51] 100 pcs 3:50. 0-09 1-60% 2N2484 016
7407 018 BC160 0-32 |BU204  1-60* 2N2646 0-30
408 0-18 LINEARICS REGULATORS |BCis1 0-38 |BU208 2-60*|2N2805 0-18
7409 0-18 | LINEAR Ics 723 045 BCi68B 0-09*| BY206 0-15 |2N2905A 0-22
7410 0-16'] 307 0-55% 11 amp Plastic BC182 0-11%|BY207  0-20%| 2N2926R 0-10*
7412 '25 | 380 14 Pin DIl 0-%0* | 7805 1-50 | gC182L 0-11% BYX36- 2N29260 0-09*
jllﬁg %3 555 8PInDH 045 [7812 1:52(8C183 0-104 300 0-12*|2N2926Y 0-09*
7416 -43 | 565 14 Pin Dil  2-00* | 7815 1:821BC183L 0-10% 600 0-15% 9N2926G 0-10*
7417 0-43| 568 8Pin DIl 150+ ]7818 1-501BC1gs  0-11*] 900 0-18%|2N3053 0-15
7420 0-16 | 567 8 Pin DIl 2-00* | LM340-5 1:364BC184L 0-11*] 1200 0-21*|2N3054 0-40
;:22'3’ j‘:g 709 8/14 Pin Dil 0-35 |LM340-12 1:35| BC207B 0-12* BYX3g- 2N3055 0-50
7435 o-30] 74 8/14 Pin Dil 0-28 | LM340-15 1:351BC212  0-11* 300 0-50 {2N3440 0-56
7427 -48 § 748 8 Pin DIl 0-35 | LM340-18 1 36 1BC212L 0-11* 600 0-55 [aN3442 1-20
7428 0-53 | 3900 14 Pin DIl 0-70* BC213 0-12* 900 060 |2N3525 0-50
180 0118 ] CAsus 0:85% BC213L 0-12% 1200 0-65 |2N3570 0-80
1433 o-dg gﬁaaggg 10‘?;’ SPECIAL 1BC2t4 0-14%| BZX61 Series|2N3702. 0-10*
7437 035 : BC214L 0-14* Zeners 0:20 [2N3703 0-10*
7438 0-35 | MC1304 1-56 | OFFER BC237 0-16% BZX830r 2N3704 0-10*
7440  0-1g | MC1307P o BC238 0-16*| BZX68 2N3705 0-10*
144 gg MC1458P ?:17;. T |BC300 0-34 |Series 2N3706 0-10*
Taie 355 mcuansL e LM309K BC301 0-32 [Zeners 0-11 |2N3707 0-10*
7446 2-5¢ | SN75324 % BC323 0-60 |C106A 0-40 {2N3714 1:05
7447 0-a1 | SN otoe] 1A TOSS5V flacaer o-tae|crose 045 |aNsmts 1418
7448 0-81 | SN75452 e £1.25 BC328 0-16%/ C106D 0-50 |2N3716 1-25
Ll (AR N 1% BC337 0-17* Ci06F 0-35 [ON3TM 1-60
7433 0-18 ] TAAS50 045+ BC338 0-17* CRS1/050-25 (2N3772 1-60
7454 018 | TAAG11B12 1-95¢] 1C SOCKETS ‘|BCY30 0-55 | CRS1/100-25 |2N3773 2-1¢
7460 18| TRA530 1-85%] 8 pin 046 |BCY31 055 |CRS1/200-35 [2N3s19 0-28*
;:]Ig 326 14Pin o1 |BCY32 0-60 |CRS1/400-40 |2N3904 0-16*
7473 0-30| CARBON FILM RESISTORS| t6Pin  g11p [BCY33 055 CRS1/600-65 \2N3g06 0-11*
7474 32 |aw E24SER 0:0151 24 Pin o-45 [BCY81 0-55 | CRS3-050-34 |2N4124 0-14
7475 -47 iw E24SER 0021 40 Pin nag [BCY38 0-5; | CRS3-100-45 |2N4290 0-12
;zzg 'gg BCY39 1-15 | CRS3-200-50 |2N4348 1-20
. . 400 e
180 22| yo-3 NPN POWER BCY70 gq: CRS3-400-60 |2N4g70 g_g:.
7482 0-75{ TRANSISTORS TO3 BCYT1 CRS3-600-85 |2N4871
7483 12| fuLLY TESTED BUT UN- p BCY72 0-12|MJ480 0-80 [2N4919 0-40*
ass . 0-85 | FUAEY e TENEAR To oncoss | HARDWARE {0615 0-55 |Md4s1  1-05 |2N4g20 0-50*
7485 1-25| eXCEPT VCEO > 50V HFE > 20 INCLUDING {BD131 0-36 [MJ490 0-90 |2Ndg22 0-58*
;:gg 'o:gg @ 3 Amps. 1 Mica-2 washers |BD132 0-40 | MJdot 1-15 [2N4923 0-64*
7490 0-45] 5 pcsfor£1-00 Solder Tag BD135 0-36 | MJE340 0-40*|2N5060 0-20*
7491 68 | 10 pcs for £1-80 BD136 0-39 |MJE37t 0-60 |2N5061 0-25*
7492 0-57| 20 pes for £3-40 2 Nuts/Bolts  [gpga7 o-40 {MJES20 0-45 |oNs0s2 0-27*
493 0-45| 50 pes for £7-50 Washers BD138 0-48 | MJE521 0-55 |2N5084 0-30*
7494 0851400 pes for £13-00 50 sets for 85p |BD138 0-58 LOA5  0-50*/2N5496  0-65

H.A.C. =

WORLD-WIDE RECEPTION

Famous for vver 35 years for Short-Wave Equip-
ment of quality. “H.A.C." were the Original
suppliers of Short-Wave Receiver Kits for the
amateur constructor. 8pecial offer ARS8 valves—
70p each.

1977 “DX” RECEIVER

Complete kit—Price £68-60 (incl. p. & p. & V.A.T.).
Customer writes: ‘I think the performance is
astonishing for such an inexpensive and foolproof
kit. T would wholeheartedly recommend this kit
to anyone, however inexperienced, as 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 chassis,
valve, accessories and full instructions. Full range
of other S.W. kits, including the famous model
K plus’* (illustrated above). All orders despatched
within 7 days. S8end now for free descriptive
catalogue of kits and components.

Send stamped envelope for defails.

“H.A.C” SHORT-WAVE PRODUCTS
P.O. Box No. 16, '10 Windmill Lane
Lewes Road, East Grinstead, Sussex

RHI? 3SN

P. & P. 20p per order~Overseas 80p--Matching 20p per pr.
VAT 8% except for items * which are 12§%-—No VAT on overseas
BARCLAYCARD AND ACCESS WELCOME

LYNX ELECTRONICS (LONDON) LTD.

Higham Mead, Chesham, Bucks. Telephone (02405) 75151 Telex 837571

884
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Camera
Kits
and
Ready
Built
Modules

WikgEher

CROFTON don't just sell kits, we dffer you a technical
back up service to ensure Your success
Apart from our popular €.C.T.V. Camera
Kits we are launching a range of ready
buift, tested, and guaranteed electronic
modules both for trade and end user.
The ultimate range will be extensive.
Some of the existing modules available
are ;-

E.T.l. Master Mixer

E.T.f. Electranic lgnition

Wide range R.F. Wobbuiator

E.T.i. Digital Voltmeter

E.T.L Frequency Meter

Video Ampllﬂer

Video Mixe

Sounlewdeo Modulatdr

V.L.F. Transmitters & Recelvers

Send S.A.E. for information.
Secondhand cameras and monitors always
“avaiiable.

NOTE- PC.Bs for most pubhshed projects avaratle to oraer

CROFTON ELECTRONICS LTD

Dept. B, 35 Grosvenor Road, Twickenham,
. Teie. 01-801 1923

Practical Wireless, February 1977
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J. BIRKETT

Radio Component Suppliers

25 The Strait, Lincoln, LN2 1JF
Telephone: 20767
6 ASSORTED 10X 80 Metre CRYSTALS for £2:16.
ITT 10-7 MHz CRYSTAL FILTERS B.W. % |5 KHz @ £4 each.
FT 243 CRYSTALS 8040, 8100 KHz, @ 75p each. 7620, 7720, 7966-7,
8233-3, 8300, 83667, 8483 -3, 85833, 8650 KHz at 40p each
10 BF 224 600 MHz NPN TRANSISTORS for 57p.
10 2N 706 NPN TRANSISTORS for 57p.
100 ASSORTED MULLARD C 280 CAPACITORS @ 57p.
50 BC 107-8-9 TRANSISTORS Untested for 57p.
3 TEXAS POWER PNP DARLINGTON TIPII7 for £1.
3 TBESXAS PLASTIC TO3 NPN 2 Amp 800 Volt TRANSISTORS

p.
50 AC 128 TRANSISTORS Marked but Untested @ 57p.
6 P CHANNEL FETs like 2N 3819 @ 7
20 ASSORTED TUNING VARACTOR DIODES Untested @ 45p
3 PLASTIC SC.R’s 400 PIV 6 Amp for 7
? GSENERAL PURPOSE UNI]UNCTION TRANSISTORS
or 7.
i QUAD AMPLIFIER LM 3%00 with data @ 6
50 ASSORTED TRANSISTOR ELECTROLYTICS @ 57p.
3 PLASTIC TRIACS 400 PIV 6 Amp for £1-10.
4 DUAL GATE MOS FET’s like 40673 at 4 for £1-10.
10 BC 212 TRANSISTORS for 57p.
13” Dia SUB-MINIATURE 8 Ohm LOUDSPEAKERS 3” Depth

@ 7T5p.
TUNING CAPACITORS 5004500417+ 17pf with S.M. Drive @
38p, 250+250pf with SM Drive @ 38p

I@O ,000uf Io6 .v.w ELECTROLYTIC CAI’ACITORS size 33"—1 3/16”

4for 5

AUDIO AMPLIFIER 1.C’s SN 7600/N @ 50p, TBA 611B @ 65p,
TBA 641B @ 80p, LM 380 @ 80p, SN 760I13ND @ £1, TBA 800 @ 85p
5 MHz 10X TYPE CRYSTALS for 50p

100 ASSORTED SUB- MINIATURE DISC CERAMICS 50v.w.
3-3pfto -Oiuf @ 5 I:

-0005uf 75K.v.w. VISCONEL CAPACITORS @ 50p each
BLOCK PAPER CAPACITORS 12uf 350v.w. @ 50p each.
80pf WIDE SPACED TRANSMITTING CAPACITORS @ £1-85.
PRACTICAL ELECTRONIC CONSTRUCTION BOOKS,
“Electronic Projects” @ 75p, “Transistor Test Gear” @ T75p, “Tran-
sistolr Séiaort Wave Receivers” @ 60p. Special Offer of the Three Books

Please add 20p post and packing on orders under £2.
Overseas orders at cost.

AMBIT international (dept 85)

LOW LOW
PRICES ON
BRANDED
COMPONENTS.

® All ‘big name’ manufacturers @ Same day service @ Money back guarantee
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Terms — cwo, add 8% VAT on Cos/os and 12/ % VAT on Transistors, Diodes etc. plus 15p postage and packing.
Rosebank Parade, Plough Road, Yateley, Camberley, Surrey. Tel: 0252 871388.

ROWNSGEM LTD.
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The Dynamic Twosome: Signalmaster/ Audiomaster
After long and thorough deliberation, we are proud to
announce a new unit from Larsholt - the Audiomaster.
As ever, the instructions are designed to lead the unwary-
and the inexperienced- through point-to-point steps that
culminate in a professionally styled and finished amplifier
to comyl ment th Si gnal aster FM tuner. Price £79.00
Power: 25+25W RMS
THD: Less than 0.3%
.Dynamic range: an
exceptional 80dB

(Signalmaster shown on top
of the Audiomaster)

The Signalmaster Mk.8 is equally simple to assemble, and
results reflect the superb Scandinavian styling and careful
clcctromc engineering. £85.00.

International Mk.2:
A choice of tuners
for the more exper-
inced constructors.

A chassis, cabmet and front panel des:gned to be used with
a variety of electronics inside. The standard set, with the
Larsholt 7253 varicap FM tunerset, plus all necessary parts
to complcte costs £65.00. Alternative modules for the signal
processing stages are available for the more advanced F.M.
radio enthusiast/constructor. (EF5800/7030/91 196)

EF5800

From left to right, the EF5800 6 circuit varicap FM tunerhead. Two
MOS RF stages, both with AGC control, and an ultra stable oscillator.
NeXt the 7030 Linear Phase 10.7MHz IF. Distortion 0.08%, muting ,
AGC, meter, auto stereo switch outputs. Finally the new 91196 mpx
decoder and combined birdy filter. Mono THD 0.05%, stereo sep.
55dB at 1kHz, 42dB at 10kHz - the best decoder module yet.
EF5800.....£14.50 7030.....£10.95 91196.....£12.99 (Built).
Overall performance of the three modules when correctly assembled:-
30dB S/N at 0.85uV input. 60dB at 5uV. THD 0.09%. AFC holds
THD below 0.2% over 400kHz if required. AGC effective over a
90dB range. Image rejection -90dB. Noise floor -73dB.

Components Coils, ICs Filters, etc.

dio ICs: {and modules) Coils and filters:-
CA3089E/HA1137W FM 1.94 AMIFTs TOKO
CA3090AQ 3.75 YRCS/YHCS types(lOmm)O 30
MC1310/KB4400 mpx 0.30

2,20 7MCS types {7mm)
HA1196 mpx 4.20 FM IFTs:
HA1197 AM radlo 1.40 KACS/KAL.S types(lomm)o 33
TBA120AS FM 1.00 94A types (10m 0.30
TBA651 AM radlo 181 AM filters:-
uA720/CA3123E AM rad 1.40 CFT tyDes ceramic (455) 0.55
LM380N 2W Audio 1.00 CFy type ceramlc (470 0.60
TBAB10AS 7W Audio 1.09 SFD470 types 470) 0.75
TCA940 10W Audio 1.80 FM filters:-
TDA2020 20W Audio 2,99 CFS/SFE ceramic (10 7) 0.50
L.M381N stereo preamp 1.81 SFE6MA (TV sound) 0.80
LM3900 Quad amp 0.68 3132 Ilnear phase 2.25
78M12-20-24 volt reg ea:1.20* MP: &38kHz notch
NESSO0A variable reg 0.80* BLR3107 4k7 imp} 1.7
TAASS0B varicap reg 32v0.50* BLR2007 (3k3 lmp) 1.75

NES60/28B PLL IC 8a:2.50 23 or 36mH ch 0.33
NES561B PLL IC 3.50 Tunerheads: (& tunersets)
NES65A/567V PLL ea:2.50 EF5600 5 gang varicap 12.80
810k kit for TBA810 amp2.75 EC3302 ?'an? varlcap 5.50
2020k kit for 2020 amp  9.35 8319 (L.ars 12,
92310 kit for mpx decoder8.35 7252 tunerset complete 26.00
7020 kit for 3089 FM IF  6.65 7253 stereo tunerset 26.00
971197 kit for varicap AM Standard transistors aiso kept in
radio tuner 9.65 stock - see lists for further detail
7700 built TV sound tuner 27.00 and price Information.

Terms: Vat extra, 12.5% unless marked *, which is 8%, all
complete tuners require £3.00 for packlng and carriage. The

standard P&P rate remains at 22p per order. Catalogue 40p.
Phone (0277) 216029 (After 3pm please). SAE for free price lists.

| Write to:

37a High Street

Brentwood, Essex : CM14 4RH

885
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SERVIGE

NORMALLY 24 HOURS
ON EX STOCK ITEMS

FAST

SEVEN SEGMENT LED DISPLAYS
BRIGHT DL707 COM ANODE &
DL704 COM CATH, 0,3" gl*
DL747 0,8"JUMBO CA £1,25%

DIGITAL CLOCK IC 51234 £4%
ZENON STROBE TUBES £4 & £7%

RED LEDS 0P

RED LEDS 209 STYLE 0,125"
OR 0,2" DIA. NO CLIP -10p*
TIL209 RED LED & CLIP 12p*
BIG 0,2" RED LED & " 14p*
GREEN OR ORANGE LEDS 29p*
ORP12 54p*2N5777/0CP71 34p*

INDUSTRIAL,EDUCATIONAL, TRADE
& EXPORT SUPPLIED,SEND FOR
OUR FREE'CATALOGUE LIST SAE
MANUFACTURERS EXCESS STOCKS
PURCHASED, DISCOUNTS 10% OFF
100 up, 15% OFF 1000 up.,,.

TOP DISCOUNTS .

INTEGRATED CIRCUITS
555 TIMER 34p*
2 x 555 90p*
RF/IF AMP  29p °
T099 or DIL26p*
DIL14 35p*
Regulator 44p¥
* DIL 8pin 21p*
DIL 14pin .31p*
T099 33p*
DUAL 741  69p*
DIL 8 pin 32p*
7805 5VIA+regil,35%
7812 & 7815eail, 40%
76013 6% AF £1.50
AY51224 CLOCK £
CA3048

ICL8038 Sigen
LM300H

LM301A Dil 8  33p*
LM309K 5V reg £2 *
LM309K TO5 can £1%
LM31B 70VusQPA £3%

4 %
S4p*
£4 *
£1 *

cmos  T7L

4000 14p* 7400
4001 15p* 7401
4002 16p* 7402
4007 16p* 7404
4009 50p*  7408/10
4011 16p* 7413
4012 17p* 7440
4049 BOpx 7441
4068 20p* 7442
4501 26p* 7447
4511¢1,65% 7470/72
4528 £ix 7473/ 74
4543 £29 7475/36
4553 £5% 7486

LM380(¢07&5) 81
IM381 Preamp £2
LM3900 4XOPA 53p*
MC1303 2xPre £2
MC1310 stereof2
MC1312P SQ £1,70
MC1330 75p
MC1339 Preampg2
MFC4000B i¥ 72p
MFC6030 £1
NE536 FETOPA £2*
NES40 or 550 £2%
NE555 TIMER 34p*
NE558 2x555 80p*
NE560/1/2/5/6/7%3
SN72741"am 741
SN76660 IF  74p
SN76611 IF  £1
TBASOO 5W AF 84'p
TBABLO 7W AF 94p
ZN414 Radio £1,19
NEW 1466/69 £4

il)!!*!
12p* 7490 39p*
18p* 7491 75p*
15p*  7492/93 45p*
19p*  7485/96 72p*
18p* 74100 £1.25%
29p* 74107 32p*
16p* 74121  20p*-
71p* 74123  69p*
72p% 74141 74p*
78p* 74145 B5p*
27p* 74147 £2.50%
31p* 74151 T5p*
35p* 74154 £1,40%
35p* 74196 £1.50*

DIL SOCKETS PROFESSIONAL QUALITY
8pin,14pin & 16pin ALL 12p ea *

SOLDERCONS 100 48p* 1000 £3.9%%

ADD 8% VAT TO PRICES MARKED *
w ADD 123% TO ALL OTHER PRICES,

SATISFIED

Full spec devices
DALO

NEW LOW PRICES.

TRANSISTORS AND DIODES

INS BUSH SET 6p ea* TIP31/32 50p*

MATCHING 20p Pr* TIP31lc32c68p*

AC127/8 176 15p* TIP41/4Bbea ;66p*

AD161/162 en36p* TIP4lc42c"el;50%
kL * *

BC107 8p*  TIP2955  69p g
BC107B 13p*  TIP3055 6s5p* PCB ETCH KIT 3 ITEMZ c2*
BC108 8p* TIS43 UJT 26p  ETCH RESIST PEN 2TIPS 75p*
BCI108B or C 13p* 1N914/4148 4p FEC ETCH PAK TUB 600gm £1%
BC109 9p*  1N4001/2  4p* 6x4" SREP 45p+NYLON F/GEl*
BC109B or C .12p*  1N4004 Sp*
BC147/8/5 8  1N&007 2P+ SCR AND TRIACS BR100 25p*
\BC157/8/8  11p  2N706/8  14ps TAG 14400V 50p*1A600V 69p*
BC167/8/9 12p  3N2646 UJT.40ps LASOV 37p*,C106D 4a400 60p*
BC177/8/3 i6p  2N2004/Spnpadps TRIACS:SCLA6D 108400V c1¥
BC182/3/4a/110p  2N2926 avy 7p+ DISCO TRIAC 15400V £2
BC212/3/4a/112p 2N3053 17p* AUDIBLE WARNING BLEEPER
gg‘ll;gﬁég ;51:: 2N3055 gtllw Sgp' 12V35mA £1,20¥10 off £1*
er 36p 2N3055 115w45p*  (cap, =
BFY50/51 15p*  2N3614 TO3 £1* Eﬁﬁéﬁ,ﬁg‘{?ﬁxﬁz‘fﬁ 10'21223
BFY52/53  16p*  2N3702/3/4 10p

1/2/10/50/100 7p 50V 10p

/
BSX 19/20/2119p+ 200/500 10p.1000/25 20p

2N3705/6/7 9p

BZYS8 ZENER 10p  2N3708/9  9p

C106D SCR  54p* 2N3710/11 15p  POTENTIOMETERS AB etc20p
MJ2955 TO3 99p*  2N3819 &23el7p  PRESETS 6p: jWRESISTORS 2p
MJE2955 99p*  2N3820 PEET40p  HEATSINKS TO5 or 18 7p
MJE3055 65p*  2N3904/5/6 15p  TO3 16p,T03 4"finned 50p
0A81/91 5p 2N5457 FET 32p DIN!PLUGS all 15p.Sock 10p
TIP29 & 30 40p* BRIDGE1AS0 20p* SWITCHES SPST 20p Dpdt 28p

GAS DETECTOR TGS 308etcf4*

BARGAIN PAKS FULL SPEC tlea,

PAX &: 11 RED LEDS full spec £1% . ve rD

PAK B:5 741C 8 PIN OP AMP 1

PAK C:4 2N3055 ¢1% D 13 BC109 £1% .

"PAK E: 11 BC182 £1 F 11'2Na704 £1 - Sio 000 RITCH COPPERCLAD

PAK G: 7 BFY51 £i* E 6 2N3810 £1 ROl Sra o
24"x33""36p* 31"x3i" 40p*

PAR J: 6 2N3053 1% K 40XINO14 £1 31,170 oFpace SoetEn Bept

PAX M: 3 T099 3055 £1*N 25 OA91£l

DIL BREADBOARD 2'x4" g1 or
6"x4" £3 YERO PINS 36 30p*
BLACK PLASTIC CASES 42mmx.

80x60 50p*100x75 60p*20x
120 70p,DESOLDER BRAID 50p

+ 20 PLASTIC BC108 TYPEnpnfl

10~365PF TUNER.SINGLE GANG FOR
MED/SHORT WAVE,XTAL SET etc £1%
SET3/IF CANS 455/470KHZ TOKO £1%

Subject to availability

offers a high fidelity alternative to the audio stage of a TV set and is
completely independent. The 4-channel push-button Varicap tuner
picks up a UHF signal direct from the aerial, the output being
suitable for feeding through most hi-fi systems.
SPEC: INPUT: 10mV Typ. for 26dB quieting OUTPUT: 100mV
Frequency meter.
£36.95tH VAT (Order code 991.928)

DORAM KITS CONTAIN
EVERYTHING DOWN TO
THE LAST NUT

886

O'seas orders—add 15%,
to the Terms of Busines:
price 60p. The Doram
Combined price only 70,
each one usable on any
(ex. VAT).

DORAM ELECTRONICS LTD., P.O. BOX TR8, WELLINGT
ROAD INDUSTRIAL ESTATE, LEEDS LSI2 ZH-I! o

for P+P. All items offered for sale subject
s set out in Doram Edition 3 catalogue,
Kit brochure is also available, price 25p.
p which also entitles you to 2 x 25p vouchers
order placed to the value of £5-00 or more

An Electrocorpponents Group Company

WELBROOK STEREO

This new hi-fi amplifier from Welbrook is
the result of painstaking design incor-
porating 5 1.C's 22 transistors plus 10
diodes and offers outstanding value for
money to the discerning enthusiast.

30W RMS per channel into 8 ohms load.
Total harmonic distortion less than 0-1%
at all power levels.
Hum/Noise —80db Tape/Tuner

—65db Disc (Magnetic Input)
Complete unit comprising power supply,
pre-amplifier with filter networks, two
power amplifiers and loudness contro! all
in teak finished cabinet only £88-00 plus
VAT. As above but without filters and
loudness control only £79-00 plus VAT,
Also available in module form complete
with front panel but without cabinet-easily
assembled by the average enthusiast.

Send for details and full price list to:-

Welbrook Engineering & Electronics
Ltd., Brooks Street, Hiligate, STOCK-
PORT SKI1 3HT.

Practical Wireless, February 1977
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DRILL CONTROLLER

Electronically changes
speed from approxi-
mately 10 revs to
maximum. Full power at
all speeds by finger-tip controt,
Kit includes all parts, case.
everything and full instructijons
£3-45 including post & VAT.
Made up model £1-00 extra.

MAINS TRANSISTOR PACK

Deslgned to operate transistor sets and amplifiers,
Adjustable output 6v., 9v., 12 volts for up to
B00mA. (class B working). Takes the place of any
of the rollowing batteries: PP1, PP3, PP4, PP6,
PP7, PP9 and others. Kit comprises: main
transformer rectifier, smoothing and load resistor
condensers and instructions. Real snip at only
21.50 VAT & Postage 50p.

RADIO STETHOSCOPE

Easiest way to fault find, traces
signal from aerial to speaker, when
signal stops you've .found the
fault. Use it on Radio, TV,
amplifier, anything. Complete kit
comprises two special transistors
and all parts in-
cluding probe tube
and crystal ear-
plece, £2-95, twin
stetho-set instead of
earpiece. £1-00
VAT and postage
incl.

MICRO SWITCH BARGAINS

Rated at 5 amps 250 volts,
ideal to make a switch panel
for a_ calculator and for dozens
of other applications.

Parcel of 10 for £1-00, VAT and post paid.

MOTORISED DISCO SWITCHES

With six 10 amp changeover switches. Multi
adjustable switches are rated at 10 amp each
80 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 switch
£4-95 Post & VAT Paid. DITTO BUT 12 SWITCH
£6-75 POST & VAT PAID.

AMMETERS

i1deal for chargers etc. 2”7 sq. full
vision 8 amp 95p. 1} round 2
amp 55p, 3 amp 65p.
Post & VAT 25p each.

MAINS OPERATED SOLENOIDS
Model 772—small but powerful

lin. pul-—approx. size 1} x1y
x 1%in., £1-00
Mol 4001/—%in. pull. Size

22 x 2 x 14in. £1-50
Model TT1—liin.
3 X 2§ x 2in. £2.50

Prices include VAT & postage.

SOUND TO LIGHT UNIT
Add colour or white light to your
amplifier. Will operate 1, 2 or 8
lamps (maximum 450W). Unit in
box all ready to work. £7-85 plus
95p VAT & Postage

-RELAY BARGAIN

Type 600 relay with twin 500 ohm coils which may
be joined in series or parallel thus relay will
operate off voltages between 5 and 80 volts DC.
Price 44p each, 10 for £4 post and VAT paid.

BATTERY CONDITION TESTER

Made by Maliory but
suitable for all batteries
made by Ever Ready and
others, most of which are
zine carbon types but als¢
mercury manganese—nicad
—silver oxide and alkaline
batteries may be tested.
The tester puts a dummy
lvad on the battery and the
meter scale indicates the
condition depending upon
lon the pointer rests. The section reads

“weak” or ‘‘good”. The tester is
complete in its case, size 833" X 61”7 x 2” with leads
and prod. £4-50 post & VAT pald

BATTERY CHARGER

Famous Atlas in metal cas
with meter, output lead
terminated by crocodile clips.
For 6 or 12V charging simply
by changing plug on fromt
panel. Ready built new and
otill £8-95 plus £1 Post & VAT

HONEYWELL PUSH BUTTON
PANEL MOUNTING MICRO
SWITCH

pull. Size

1-2-3 Bank, each Bank con-
sisting of the changeover micro
switch rated at 10 amps 250
volts. Through panel fixing by
2 lock nuts complete with black
1 diameter knob. Prices:—
| bank 40p~-2 bank b55p—
3 bank 70p.
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MULLARD UNILEX

A mains operated 4 + 4 stereo system. Rated one
of the finest performers in the stereo field this
would make a wonderful gift for almost any one
in easy-to-assemble modular form and complete ,
with a pair of Celestion speakers normally £8.
This should sell at about £30—but due to a
special bulk buy and as an incentive for you to
buy this month we offer the system complete at
only £17 including VAT and postage.

. TANGENTIAL HEATER UNIT

This heater unit is most efficient, and quiet
running. Is as fitted in Hoover and blower heaters
costing £15 and more. Comprises motor, impeller.
2kW element and 1k'W element allowing switching
1, 2 and 8kW and with thernial safety cut-out.
Can be fitted into any metal line case or cabinet.
Only needs control switch. £5-83 plus VAT &
post £1. 2kW Model as above £4-25 plus VAT &
post 75p. Don't miss this. Control Switch 44p.
P. & P. 40p.

ISA ELECTRICAL PROGRAMMER
-y

Learn in your sleep; Have radio playing and kettle
bofling as you wake-—switch on lights to ward off
intruders—have a warm house to come home to.
Aill these and many other things you can do if you
invest in an electrical programmer. Clock by famous
maker with 15 amp. onfoff switch. Switch-on time

—_— —- can be set anywhere to stay on up to 6 hours, Inde-
pendent 60 nunute mewory jogger. A beautiful unit. Price £2:85, VAT & Postage
60p, or with glass front, chrome bezel, £1-50 extra.

ROOM THERMOSTAT

Famous Satchwell, elegant design, intended for wall mounting.
Will switch up to 20 amps at, mains voltage, covers the range 0-30°C
Special snip this month £2-50, post and VAT paid.

SMITHS CENTRAL HEATING CONTROLLER
Price £7- 50 including VAT and postage.

RANDALL CENTRAL HEATING CONTROLLER
Frice £6- 50 including VAT and postage.

8 POWERFUL BATTERY MOTORS
For models, Meccano’s, drills, remote control,
ete., ete. £2:00,

ROTARY PUMP
Self priming, portable fits drill or electne motor,
pumps up to 200 gallons per hour depending upon
revs. Virtually uncorrodable, use to suck water, oil,
petrol, fertilizer, chemicals, anything liguid. Hose
connectors each end. $2-00 Post Paid.

pluned, boats,

MAINS RELAYS
With' triple 10 amp changeover contacts—operating
coil wound for 230 volts AC, chassis mounting, one
screw fixing, ex unused equipment 80p each, 10 for £5
post and VAT pald.

HORSTMANN 24-HOUR TIME SWITCH
‘With 6 position programmer. When fitted to hot water
systems this could programme as follows:

Progrgmme Water Central Heatmg
)i
1 Twice Daily Oﬂ
2 All Day Off
3 Twice Daily Twice Daily
4 v Day
5 Continuously Continuously
Suitable, of course, to programume other than central heating and hot water, for

instance, programme upstalrs and downstairs electric heating or heating and
cooling or taped music and radio. In fact, there is no limit to the versatility of
this Programmer. Mains operated. Size 3in x 3in x 2in deep. Price £5-50. 80p
Post and VAT. as illustrated but less case

SHORTWAVE CRYSTAL SET

Although this uses no battery it gives really amazing
results. You will receive an amazing assortment of
stations over the 19, 25, 31, 29 metre bands. Kit contains
chassis front panel and all the parts £1-80-—crystal ear-
phone 55p inelnding VAT and postage.

PAPST MOTOR

performance and reliability. Special features are the rotating
heavy outer which acts as a flywheel to eliminate wow and
Hutter and switchable reversing.

B We bave four types in stock, ail 1350 revs., including starting
3 capacitor.

(1) Reterence No. KLZ 20.50-4, 230 volts 50HZ, price £5-50

(2) Reference No. KLZ 32.50-4, 230 volts 50HZ, price £6-50

(3) Reference game a8 above, 115 volts 50HZ, price £2-50

(4) Reference same as above, 110 volts 60Hz, price £2-50

Post and VAT 80p each extra.

CENTRIFUGAL BLOWER

Miniature mains driven blower centrifugal type
blower unit by Woods. Powerful but specially built
for quick running—driven by cushioned inductjon
motor with specially builf low noise bearings. Overall
gize 43" x 43” x 4”. When mounted by flange, air is
blown into the equipment, but to suck it out, mount
from centre using clamp. Ideal for cooling electrical
equipment or fitting into a cooker hood, film drying,
cabinet or for renmoving flux smoke when soldering, ete.
ete. A real bargain at £3-30. 60p post & VAT.

West German make, these fine motors are noted for their,

TERMS: Whers order {s under £8 please add 50p surcharge to offset packing
expenses

J. BULL (ELECTRICAL) LTD.

(Dept. P.W.), 103 TAMWORTH ROAD,

CROYDON CR? ISG.

I'TS FREE!

Our monthly Advance Advertising
Bargains List gives details of bargains
arriving or just arrived——often bargains
which sell out before our advertisement
can appear—Its an interesting list and
its free—just send S.A.E. Below are a
few of the Bargains still available from
previous lists,

ARE WE GOING TO HAVE A HARD WINTER?
‘We have already had some cold spells and by
the law of averages a cold winter is due, s0 we
take this opportunity to give you brief details of
the heater and elements which We have available.
Tubular Heaters, 12ft. 720 watts nominal loading
made by G.E.C., ideal for greenhouses. store
sheds and other places where a low level of
heating spread over a long distunce is required.
These are green epamelled tubes 3”7 dia. approx.
The element runs right through them and the
loading is 60w per ft. They keep just hot enough
not to burn you if you touch them, similarly they
will not scorch paper or rag so are not a fire risk
even though curtains, etc., may touch. They
are supplied complete with mounting brackets.
Price £5-50+ 44p each. Carriage £2-50 + 20p each.
Heating Rods, contour following, mineral filled,
metal clad, very pliable. 2000w approx. at 240v.
Totzal element length 6ft., supplied in the form of
a double T, but this is completely mouldable
and may be straightened or bent to fit almost any
shape. Ideal to fit into box to muke a convector,
to replace the element in an old convector, or
to wrap around a pipe or cylinder or hang over
the side into a tank, and generally to fit into
places where straight elements will not go. Bend
it as you put it in. Price £1-85 + 13p. Post

+ 6p.
Ditto, but 1KW, 4it.
Post 50p + 4p.
Metal Clad Element, 1250w, 4ft. long but vent
into ‘U’ shape. Ideul for convector or back heat
radiator. £1-50 + 12p. Post 75p + 6p.
80w Tubular Elements, brass-encased with
beaded flex ends. Standard replacement in
most absorption type refrigerators, but also
dozens of other uses. Price 8§p + 7p. Post 20p

P
1000w heat and light tube (Mullard) with special
holder and terry clips for securing tube. Internally
mirrored. Suitable for spit cooking or for general
use or also useful under benches to prevent
cold feet and legs. Price £3:30 -+ 26p. Post
£1 + 8p.
1000w Fire Spiral, replacement in many fires.
Also useful for dozens of other applications where
Nichrome resistance wire is required. 35p + 3gp.
Post 10p + 1p.
750w Flat Element, made for Hotpoint Safety
Kettle, this measares 57 long, 237 wide and is
about §” thick—very useful for contact heating.
Price 50p + 4p. Post 10p + 1p.

x 1KW Element Bank, a versatile bank of
heaters. Relatively simple switching gives 8 heat
outputs ranging from 250w to 4000w. The 4 x
1KW elements are welded through a 37 square
iron plate. The heat part is 2 mineral filled nickel
alloy clad loop which extends 17” from the plate.
Contact is made by standard push on tag. Price
£2-20 + 18p. Post £1 + 8p.

Replacement Elements, this is the old type 1IKW
spiral wire in clay refractory, bowed and size
APProx. 117 long and 87 wide. Standard replace-
nient in many old type ra.dun(: heat fires. Price
£1-25 1 16p. Post 40p +
400w Wire spirals in clay reimctorle\ held in
metal jacket, overall size 187 x k3”. Probably a
replacement for some old type Jackson cookers.
Price £1-25 + 16p. Post 40p + 3p.
Flexible heat; you have probably from time to
time wanted to warm something by actually
winding the heater around it. You can do this
now for we have in stock flexible elements com-
prising glassfibre tape approx. }” mde, approx.
1/16” thick, 15it. long. The element is embedded
into this, and fully insulated from ibe outside.
The ends can be taken directly into a 13 amp
plug or plastic junction box which we can supply
at 30p + 2p extra. These are rated at 100 watts
but you can reduce this if you wish by jpining
two in series. Price of element is £1-30 + 10p.
Post 35p + 3p.
Cooker Elements, believe originally for the Baby
Belling cooker—size approx. 107 x 87 ‘M’ shaped.
1350w. 230-240v. Price 80p + 7p. Post 40p -+ 3p.
Cooker Rings, radiant type as fitted to Tricity
and similag cookers. 2000w. Ring size 6}”. Price
£1-85 + 15p. Post 40p + 3p.
Waterproof heating element.
wire but other uses include, winding round
water pipes to prevent freezing, under seed
boxes to assist germination, in gloves or boots
to help keep warm—13 yd. length gives approx.
30 watts at 230v., has self-regulating temperature
control. Price 75p + 6p. Post 10p + 1p.
AM/FM Tuner with scale stow motion drive and
pointer, Japanese made, six transistor, AM
irequency 530-1600 KHZ, size approximately
# x 8" for 12 volt operation. Price £10-25 +
£1-25. Post. 40p.
FM Tuner with nice clear scale and pointer, SM
drive six transistor 12 volt operation. Price
€8 + £1. Post 40p.
Decoder designed for use with FM tuner but also
effective with most other tuners, six transistor
12 volts, price £8-50 -+ £1. Post 40p unless
oruered with the above tuner. .
Equaliser for amplifying the output of magnetic
cartndges tape heads, low output microphones,
ete. gn es 2-5v output with 80 mv input. Price
22 +
8tereo Equaliser similar to the above but with
two separate Inputs and outputs. Price £4-50

+ 56p.
887
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GREENWELD

443 Millbrook Road Southampton
SO1 OHX  Tel{O703) 772501

All mail order e-m;i caliers (OPEN 9-6 MON._SAT.) to this address please
—callers only to 21 DeptfkordRBroadway,_ISEs (Tel, 01-692 20(;9), and 38 Lower

oad,
TRANSMITTER/RECEIVERS

Redifon G410 Tx/Rx 2-18MHz, 4 Xtal
channels (no xtals) or ext. VFO,
USB/LSB/CW/AM, Brand new chas-
sls containlng PA & Driver sections
(no valves—needs Z759 2 6146,
£10 eoxtra). Complete front end, but
3 PC boards missing. Supplied with
separate PSU, 12 or 24V input (state
which), Tx O/P 100W. £46-00. Tx/Rx
only, £32; PSU .only, £16. Circuit
diagrams supplled,

Redifon G450 Low Power Transmitter
{Exclter), SSB/AM/CW 100mW out-
put, Fuily tupable 1'5-30MHz (Needs
ext VFO). 10 switched channels xtal
controlled (no_xtals). All transistor
construction. Standard mains supply
voltage 240V 50Hz. Brand new units.
Needs SSB fiiter, £40-00.

BUMPER BARGAIN PARCEL
25 kllos—yes, cwt. Clearing several
stores to make room for more goodies,

ns o 11 items
too time consuming to list, so we're
disposing of it in this manner. You'll
get a great varlety of components and
made-up units, contents too varied to
g:sgzlbe. but excellent vatue at only

71b BARGAIN PARCEL
dreds of ne ts—

L5 w p pots,
switches, reslistors, capacitors, PC
Boards with semiconductors, loads
of odds and ends. Amazing value at
only £2-90.

FREQUENCY SOURCE
5Mhz high stability, better than 2 x 10
short term, 1 x 10 per month, 12-6V
input, output 5Mhz into 50 ohms.
Circuit supplied £12-50.

FIBREGLASS PCB
Large quantity of offcuts, all usable
pieces. 200 sa ins, single sided,
double sided or mixed £1-40

TRANSFORMERS
All have mains primaries; 6-0-6V
9-0-9V 100mA £1-00;

0 ]
£1-95; 6-0-6V 13A £2-30; 9-0-
£2-55; 12-0-12V 1A £2:-85; 12V 5A
£3-6! 2V 8A £4-35; 30-0-30V 1A
£3-89; Multitapped types: -0-12-15-20-
24-30V 1A £3-20, 2A £4-50. Bell
gsnssformer in white case 0-8-12V 1A

-80.

VEROBOARD
100 sq ins good size offcuts, all 0-1,
ali -15 or mixed. £1-46. 17 x 33" x 6-1
£2. Pins -1 or -15 single or double
sided 40p/100.

OUR 44 page CATA-
LOGUE FREE with orders
over £2. (Send 10p if
under, or 20p stamps for
just catalogue).

DEVELOPMENT PACKS

50V ceramic plate capacitors, §%. 10
of each value 22pF to 1000pF, total
210 caps. £2:70,

CR25 carbon film 1/3rd watt resistors,
5%, 10 of each value 10 ohms to 1M
Total 610 resistors £8-00. Electro-
Iytlcs, wire ended 25V working 10 each
of: 1, 2:2, 4-7, 10, 22, 47 and 100mfd,
70 capacitoss for £3:20. 400mW
zeners 5% 10 each 3V to 30V, 260
in all, Only £14-00.
1 watt Metal Flim resistors, 5%
10 off each value 27R to 10M, Ei2
series. Total 680 resistors £10-00,
Polystyrene capacitors, 160V 2%
10 off each value from 10pF to 10,000pF.
Total 370 capacltors £12-50,

COMPUTER PANELS
Large quantity alwax:s avallabie; 3lb
asstd, £1:75; 7lbs £3-85; 56lb £16.
Pack with about 500 components Inc.
at least 50 transistors £1-00; Pack
with 12 High quality panels, Inc. iC’s,
power transistors, multitusn trimpots
hundreds of small signal transistors,

istors, zeners, tors, etc.
Only £2-75.
7400 1C_pack—20 74 series IC's on
panels £1:20,

Al prices quoted Include VAT and

Orders

¥

\ (Tel. 01-688 2850)
MULTIMETER MODEL LT22

WHATA | .
BARGAIN

Probably one of the lowest priced
meters featuring a mirror scale,
overload protection and 20000 ohms
per volt sensitivity. A modern styled
meter with unusually clear scale
markings. Ranges: DC Volts 0-0-8-
2-5.10-50-250-1000 AC Volts 0-10-50-
DC Current 0-504A-25mA-
Resistance  0-50k-500k-5M

260-1000
250mA
(Mid Scale 300-3k-30k) db’s 4 ranges

—20db to +42dB. Slze 130 x 90 x
420m. £12:20.

VEROBOXES & CASES
Case type 1410, 205X 140 x 40mm £3-20
1411, 205 x 140 X 75mm £3-60
1412, 205 x 140 x 110mm
£4-55

Plastic Boxes—Professional quality,
two tone grey polystyrene boxes with
threaded inserts for mounting PC

boards.,

Type 2518, 120 x 65 x 40mm £2-05;
2520, 150 x 80 x 50mm £2-40; 2522,
188 x 110 x 60mm £2-85; Sioplng front
type: 220 x 174 x 100/52mm £5-75.

COMPONENT PACKS

400 asstd. carbon resistors £1-38
100 Wirewounds 2-15W £1-90
200 Minlature resistors, ¥, % and #W.
mostly carbon film £1-28
£110

£1-00

200 Boly, mica, ceramic caps
100 Polyester, -01-2-2uF

200 miniature electrolytics, but many
unmarked 8o oniy £1-00

5V 12A REGULATED POWER
SUPPL
Brand new boxed fully stabilized

PSU, complets with' instruction
manual, Load regulation 0-15%.
Thermal & Electronlc overload

protection, Only £24-00.

PC ETCHING KIT Mkl
Contalns 1lb Ferric Chloride, 100
sq Ins_copper clad board, DALO
Quick Dri Etch resist pen, abraslve
cleaner, 2 minlature drill bits, etching
dish and Instructions. £3-65

FERRIC CHLORIDE '
Anhydrous technical quality in 1lb
double sealed packs. 1lb £1-60; 3lbs
£2:18; 10Ibs £5-60; 1001bs £39-00.

RELAYS

Miniature Plug-In types: 1250 ohm
4c/o 40p; 700 ohm 4c/o 50p. PO 3000
type 650 ohm with 6 heavy duty clo
contacts (Ex-equlp) 75p; 10 for £4-08.
6 1” easily removable reeds In 3580
ohm coil 50p; Plug in relay, B7G Base
17mm dla x 42mm long 10k coll 1¢/o
contact 40p. Omron MK3P plux In
relay, 230V AC coil, 3 sets 10Ac/o
contacts. £1-20. Same with 12V coil
£1-20. Bases 30p.

REEDR INSERTS
Min, type, bogoyolength 17,10 for 50p;
100 £3-50; 1 £25-00,

CRYSTAL FILTER UNIT
Chassis 210 x 115 x 80mm _containing
24 way switch, 24 HC8U xtal holders,
24 beehive trimmers, + board with
4BF115, R’s C's etc. £3'50,

SPECIAL OFFER of PLUG-IN
MODULES

Large quantity Just arrived, several
diff types. Case slze 77 x 50 x 50mm,
either octal or 11 pin base, Send SAE
for full list of types and circuits.
Type R: Contains 6A 200V SCR,
4X5A 300V diodes, 24V reed relay,
C, R etc. Octal base. WIith circult.
Only £1-00 each, 10 for £8-00. Type M:
5 BC184, C426, min, R's and C8s 85p
Panel with 2 6A 400V triacs, 700C,
2N1711, 100V 1A bridge, 2 pots,
1£1pr5%set, zeners, R's, C's etc, Only

SEE PRACTICAL ELECTRONICS Z(?(?BIF[}%VIDEJAL COMPONENT PRIACLESJ

Most arders

on day of receipt. SAE with enquirles please.
Send 10p for Mu}tlmeter‘gatah.gus—free‘_qn request on orders over £3. Official

m tavoice charge £5). Export/

C.
Surplus

always wanted.

Whotesale enquirles wel
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sTEﬁEOED WITH

ER
SUPPLLFCOMPLETE Sy
EV

SOLENT
MARK II

STEREQ AUDIO

/ Solent Mark 1l
Stereo Tuner
Amplifier
chassis with
AM/FM  radio
covering long,
medium, short
and stereo FM
wavehands,

Separate Bass and Treble controls, 30 watts total power
output (frequency response 25-20,000 Hz) AFC Switching
Tape record and playback facilities. Dimensions 184" x 9” x
34", The very latest BSR automatic record deck with cue
and pause control. Two matching elliptical speaker units.
Order early limited stocks available cash price £69-95.
Credit Sale £5:00 deposit 9 monthiy payments of £8-70
(Total Credit price £83-30). P. & P. £4-00. Send £9-00

today.

Chassis only available for cash at £49-00-+p. & p. £3-00
Full 12 months Guarantee.

Access and Barclaycard Orders Accepted by Telephone
CALLERS WELCOME

LEWIS PW/2/77, 100 CHASE SIDE SOUTHGATE
LONDON Ni4 5PL Telephone: 01.-882-1644

888

VALVE
BARGAINS

Any 5-54p, 10-£1-00, 50-£4-50.
Your choice from the list
below.

ECC82, EF80, EFI83, EFI84,
EH90, PCF80, PCF802, PCL82,
PCL84, PCL85, PCL86, PCL80S5,
PL504, PY81/800, PY88, 30PL-
4, 6F28, d

Colour Valves—PL508, PL509,
PL519, PYS500/A. All tested.
30p each.

Aerial Splitters--2 way, 75
OHMS, Inside Type, £1:50

AERIAL
BOOSTERS

Aerial boosters can produce

remarkable improvements

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

BIl 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. B

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.

50p BARGAIN PACKS

Al Packs Un-used Parts—PK|-40-C280 (Mullard) Axial Lead
Capacitor mixed values from -OluF to -47uF (250V/W). PK2-30-
€281 (Mullard) Radial Lead Capacitors mixed values from *015uF to

{-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. PK8-2 BFI82 (UHF) Transistors. PK?
An( 6 Transistors BC108, BCI13, BCI35, BCIS3, BCI7l, BCI72,
BFi94, BF195, BFI96, BF197. PKIO 8-1 amp 400 volts rectifiers,
PKI1 45 pin din plugs (180°). PKI2-5 PP3 Battery Connectors.

All prices inciude 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.

ELECTRONIC MAILORDER LTD.

62 BRIDGE ST,, RAMSBOTTOM, BURY, LANCS. TEL. RAMS. (070 682) 3036
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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.

SAVBIT )
. handy solder handy size reels of SAVBIT, BIB WIRE
.7 dispenser *» 40/60, 60/40 & STRIPPER
Contains 2.3metres ; solder
Epproa. c;f1.22mm ALU" SOL alloys & CU I I ER
rsin Multicore .
- |!§ Savbit Soider. ‘These latest Multicore solder reels are Fitted with unique
wh E?;’g;tégggeeﬁ?tss ideai for the toolbox. Popular specifications 2;%%‘:3?&%?‘;‘3;3{&
t by 10times. cover all general and electrical applications, plus a major advance Sprung for automatic ’
Size5 39p in soldering aluminium. Ask for a free copy of ‘Hints on Soldering’ opening. Strips flex
containing clear instructions to make every job easy. and cablein seconds. poder8B 86p
¥ For soldering Ref. | Alloy | Diam. | Length Use Price | -
ne ioi metres r ™\
oo depemar: __| am | sporox SOLDER-
:mm f;g:gi"msaﬁ{zr?obs_ Size | 40/60 1.6 10.0 | Foreconomicai general | £1.49 CK -
PC 115 provides 6.4 metres 3 | Tin/Lead Zr;gtoris:aﬁgii'{ss. and W|
approx. of 0.71 mm Soldenfon Size |ALU-SOL| 1.6 85 For aluminiumrepairs. £1.99
fine wires, smail components 4 Also solders aluminium Absorbs solder
B to copper, brass etc. instantlyfrom
PC1]5 §0p Size | 60/40 0.7 39.6 | Forfine wires, small £1.49 tags. printed
Or size 19A for kit wiring or 10 | Tin/Lead components and printed circuits etc. Only needs
‘| radioand TVrepairs. . circuits. 40-50Wattsolderingiron, Quick
2.1metres approx. of Size | SAVBIT 1.2 13.7 | Forradio, TVand £1.49 | | . jeasytouse. Non-corrosive.
1.22 mm solder. 12 similar work. Increases .
Size19A 43¢ ) copper-titlife tenfold. L Size18 97p

“Boie UK. Seles

Bib Hi-Fi Accessorles Limited,

Helgay House, WoodLane End, Hamel Hermpstead, Herta, HRZ 4R0G

Perhaps we can help you turn that old wish into reality

As all electronics constructors know, one of the secrets of these advertisements you'll know exactly what we three “typicai
happiness is to spend leisure time on work that is both interesting customers’ recommend. Here it is—the first step is to invest in a
and constructive. Unfortunately, one's enjoyment of the hobby is Home Radio Components catalogue. This will enable you to locate
soon spoilt if you can’t obtain the right components. That's where quickly and easily the parts you need for the project you have in
Home Radio Components come in, and if you're a regular reader of mind. Then, to buy the components you have a choice of three
- o e e e mm ew wm mw ws me 3y g g Methods. 1, You can visit Home Radio’s shop in Mitcham, above
Please write your Name and Address in block capitals 1 = 3 Tesco's aimost oPpos1te Mitcham gaths. 2, You can s.end a cheque
m = Or P.O. for the items you need, in the normal Mail Order way.
I | g - 3, You can join Home Radio's Credit Scheme and settie your
& L account monthly. Full details of this pgpular scheme are given in
{ ] | % @ the catalogue.
| L0 Whichever method you use, you will enjoy the prompt, personal
l g g service Home Radio Components always strive to give. So, back
| HOME RADIO (Components) LTD.. Dept. P (Regn. No l " =g to the first step, send off the coupon with £1-40 for your copy of the
*' 234-240 London Road. Mitcham. Survey GRé SHD Landon 812966 P © catalogue—it's a superb production!
AUD GIP TN DD GER A NUR R oW TRR TeE EDEF e .oz

HOME RADID (Compnaents) LTD, Deps. koW, 238 -240 London Boad. Mitcham CR4A 3HD Phore 01- 64

Practical Wireless, February 1977 889
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NOTICE TO READERS
Whilst prices of goods shown in classified

advertisements are correct at the time of
closing for press, readers are advised to
check with the advertiser both prices and
availability of goods before ordering from
non-current issues of the magazine.

Receivers and Components

‘P\?\V‘ oo“é’o
& VINTAGE RADIO ",
1920 to 1950

s, valves, ts, service data,
historical research, books, magazines, repairs
and restorations. A complete service for the
collector and enthusiast of vintage radio.

S,a.e, with enquiries and for monthiy newsheet.
Ful} 1976 catalogue, 50p post paid.

TUDOR REES (Vintage Services), 64, Broad
Street, Staple Hill, Bristol, BS16 SNL, Tel.
Bristol 565472,

DIODES INSI4E 2p ea. £1-30/100, £10/
1,0 5% Zeners 2-7-36v Sp ea £4/100,

800V amp Low VF 5p ea £4/100 200
p & p. Bale Electronics, ‘Nanock’
Dalton, Dumfrieshire.

300W TOUCH
SWITCH KITS

TSSOOK Contalns Trlac, IC Dcodes, Reslstors,

P.C.B etc,

light swltch with NO REWIRING. TOUCH one
insulated plate for ON, another for OFF., Compiete
with instructions—ONLY £3-87.

ALSO TSA300K AUTOMATIC as ahove but
with only ONE TOUCHPLATE, TOUCH for ON
and light stays on for a preset time. Ideal for
stairs and haII. Complete with instructions—
ONL

Y £3-67.
300W LIGHT DIMMER KIT replaces conventional

UEM Switch—£2-45.
TRIACS 400V

T T—
cMoS “IBcise 9p”
Motorola  |SAB" ISOLATED. BCi58 11p*
4000 20p|6-5A 80p| 2N3055 36p
4001 20p[8-5A 85pl 2N8027
4007 20p| Diac 20p| (pub) 34p
4011 20p| NE555 8 pin DIL 44p| 1N4004  6p
4013 57pd741 s pin DIL  24pl1N4148 40"
4015  105p -
4016 57n| RESISTORS IW 5% Et2 2207
o7 105p EB?RM%’MD” 9200 to 1M light
4040 1050 fo datk $ip
4049 57p NEON wlre ended 7p
4501 20p] Choke 13 m T . 12
4510 135 Ferrite rod 1: x% ameter 12p

MINI MAINS TRANSFORMERS
4516 135R| 100mA 6-0-6V 85

p
4566 155n 12-0-12V 95p
ADD 8% VAT (*123%) PLUS 25p P&P. Mali
Order Only to:—

T.K. ELECTRONICS
406 Studiey Grange Road, London, W7 2LX

¢

890

Classified Advertisement
Wireless, Room 2337,
King’s Reach Tower,
SET 9LS. (Telephone 01-261 5846).

SMALL ADS

The prepaid rate for classified advertisementsis 17
pence per word (minimum 12 words), box number
40p extra. Semi-display setting £14.00 per single
column inch (2.5cm). All cheques, postal orders
etc., to be made payable to Practical Wireless and
crossed “Lloyds Bank Ltd". Treasury notes shouid
always be sent registered post. Advertisements,
together with remittance, should be sent to the
Manager,
IPC Magazines Limited,
Stamford St.,

Practical

CONDITIONS OF ACCEPTANCE
OF CLASSIFIED ADVERTISEMENTS

1. Advertisements are accepted Subject
to the conditions appearing on our current
advertisement rate card and on the express
understanding that the  Advertiser
warrants that the advertisement does not
contravene any Act of Parliament nor is it
an infringement of the British Code of
Advertising Practice,

2. The publishers reserve the right to
refuse or withdraw any advertisement.

3. Although every care is taken, the
Publishers shall not be liable for clerical
or printers’ errors or their conseguences.

London,

RESISTORS: Type AEL II Carbon
Film 5% E24 range (1E to 10M) Sold
in units of 10. L;w 7p, law 8p Dper
10 Min. order £2 P & P 15p + 12%
VAT, SAE for more details to C. W,
ELECTRONICS, Dept (PW) 10
Kingsley Path, Britwell, Slough, Berk-
shire. WE CAN ALSO SUPPLY TO
THE TRADE & COLLEGES &
EXPORT.

Precision Polycarbonate Capacitors
All High Stability—exztremely Luw Lenkage

440V AC RANGE 63V DO R,

Value Dimen- Price | Value( u.F) i 1 % £29% 5 %

(uF) ngml (n]l)m) each | 0-01-0-2  £1-28  76p

01uF 27
0-15uF 27
0-22uF 33 16 86p f1.5uF B 118 6
bie 3 1 % B £178 g1 7p
0-83uF 18 D | 3-3uF £2-40 £1-60 99p
0-47uF 83 19 £1-10 | 47uF £2-82 £1-88 £1-23
gjg{;‘fF i {g :}jg 68uF  £348 £2:32 £1-47
1-0uF 50-8 19 #£1.37 |10kF £4-08 £3-32 £2-01
1-5uF 508 25-4 £1-84 | 15uF £7-14 £476 2288
2:0uF 508 25-4 8195 | 22uF £0-68 £6-44 £3-90
TANTALUK BEAD CAPACITORS-—Value savailable:
0-1, 022, 0-33, 0-47, 0-68, 10, 2-2, 3-3, 47, 68uF at
15V/25V or SEV 10-0uF at 16V/20V or 25V; 22:0uF at
8V/10V or 16V; 33 00, F at 6V or 10V; 47- 0;417‘ at 3V or
6V; 100-01F at 3V. All at 12p* each, 10 for #1-10¢, 50
for £5*%, 100 for £9*,

TRANSISTORS & 1.C.'2

BC107/8/9  8p | *BC212/212L 18p | 2N 3055 50p
*BC114 12p | *BC213/213L 11p | OC44/45  20p
*BC147/8/9 10p | *BC214/214L 11p | 0CT1/2 200
*BC153 18p | *BF194/5  12p | NE555 Timer 61p
*BC154/7/8/9 12p | BFY50/1/2 20p | 741C 8 pin Dil32p
BC182/182L 1lp | AF178 40p | ZN414 2115

*BC183/183L ilp | AF239 38p | BN76013ND
*BC184/184L 12p | 2N3702/4 iip £1-50
POPULAR DIODES—IiN914 8p, 8 for 45p, 18 for 80p
IN916 8p. 6 for 45p, 14 for 80p; 1844 5p, 11 for 50p;
26 for £1-00, 1N4148 8p, 6 for 27p, 12 for 48p; IN4001
B53p; 002 Bp; 003 6p; 004 Tp; 005 74p; 006 8p; 007 8kp
LOW PRICE ZENER DIODES—400mW, Tol. +5% at
bmA. 3V; 3V3; 3V6; 4V7; 5V1; 65V6; 6V2; 6V8; TVH;
8V2; 9V1; 10V; 11V; 12V; 13V; 13-5V; 15V; 16V; 18V;
20V; 22V ; 24V; 27V; 30V; 33V, Al! at 7p each, 5 for 33p,
10 for 85p, 50 for £3-12, SPECIAL OFFER: 100 Zeners
(may be mixed) for £8-00.
RES!STORS——High gtability, low noise carbon fillm 5%
W at 40°C, W at 70°C. K12 series only—trom 2-2Q to
2+ 2MQ ALL’at lp“ each. 8p* for 10 of any one value,
70p* for 100 of any one value. SPECIAL PACK; 10 of
each value 2:22 to 2-2M 2 (730 resistors) £5*,
SILICON PLASTIC RECTIFIERS-—1-6 amp, wire-ended
DO27: 100 P.I.V. 7p (4 for 38p); 400 P.I.V. 8p (4 for 30p).
eBgHD(s}E} RECTIFIERS—24 amp: 200V 40p; 350V 4bp;
SUBMJNIATURE VERTICAL PRESETS—0-1W only:
All at 5p* each; §50; 100; 220; 470; 680 ohm; 1k; 2k2;
4k7; 6k8; 10k; 15k; 22k; 47k; 100k; 320k; 6801{; 1M;
2M5; 5M,
PLEASE ADD 20p POST AND PACKING ON ALL
ORDERS. EXPORT—ADD COST OF SEA/ATRMAIL.
Add 8% VAT to all items except those marked with *
which are 124%.

Bend 8.A.E. for additional stock lists.
‘Wholesale price lists available to bona fide companies.
MARCO TRADING (Dept. P4),

The Old 8chool, Edstaston, Wem, Shropshire.

Tel: Whixall 464/485 (3TD 094 872)

(Proprs. Minicost Trading Ltd.)

COMMUNICATIONS RECEIVER
modules, Small superhet circuit boards
requiring only controls and tuned
circuits. ¢ volt. Mosfet mixer, IC IF,
BFO, PROD. Det. Excellent AM/CW/
SSB results reported by delighted
users, SAE details,. PR College Elec-
tronics, Millend, Stonehouse, Glos.

www americanradiohistorvy com

BRAND NEW COMPONENTS _BY

RETURN. Electrolytlcs 16V, 25V, 50V-
0-47, 1-0, 10mf: s.—5g 22,
47—51225»_ (50V. p), 100—7p. (50V—
8p), 2 8(? (5ov-101p), 500—1 p. (50V—
1 p} 1000/ Subminiature
eaé-type a.ntalums, 0 1/35 , 0:22
35V, 0:47/35V, 1-0/35 2/35V, 4-7/
25V 11p. 10/35V, 2 2/16V 47/6V 100/
3V—12p. Mylar Film 100 0 001,
0-00Z,  0:005—3p, 0-01,  0- 62——312p.

0-04, 0-05—4p. Mullard C280 series
mm{ature po! vester vertical mounting
E6 series 0-01-—0-1—4p, 0-15, 0-22—
5p. 0-33, 0:47—8p. 1:0—I15p. 1 5—20p.

2- 2—24 Mullar mmlature cerarmcs
63V, 2%, El12 series 1 8 g
3p. 56 pf—330 12 p. late

ceramics_ 50V  E12 serxes 22 pf.—
1000 pf. E6 series 1500 pr —47000 pf—-
8 Polystyrene 63V E12 series 10 pf.—
1000 pf.—3p. 1200 pf.—10000 pf.—4p.
Miniature Highstab carbon_ film re-

sistors W El2 series 5% (10%
over 1IMQ) 10—10MQ—1p. 1N4148—3p.
1N4002—58 1N4006—Tp. 1N4007—8p
Postage 1 Prices VAT inclusive. The
C, R. Sup Co 127, Chesterfield Rd.,
Sheﬂield

VALVES

Radio-TV industrial Transmitting

2200 Types. 1930 to 1975, many obsolete. List
200, 8.A.E. for quotation, Postal export service.

@ wish to purchase all types of new and boxed
valves. Wholesaler's, Dealer's, etc., stocks
purchased.
COX RADIO (SUSSEX) LTD,, The Parade,
East Wittering, Sussex. West Wittering 2023

Aerials

G2DYM SWL AERIALS

AII aerials custom built by G2DYM, Ex-
B.B.C. Transmitter and Aerial Engmeer
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.
£23-03. Carr. £1-90. Leaflet, Also_alloy
ext. up to 62)2ft. The Ladder Centre
(WLS) Halesfield (1) Telford, Salop.
Tel: 586644, Callers welcome.

Electrieal

STYLI, CARTRIDGES & AUDIO LEADS
etc. For the best at keenest prices send
S.A.E. for free illustrated list to:
Felstead Electronics (PW), Longley
Lane, Gatley, Cheadle, Cheshire. SK8
4EE.
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Service Sheets

SERVICE SHEETS—COLOUR TV SERVICE MANUALS

LARGE SELECTION COVERING MOST MAKES—S.A.E. WITH ENQUIRIES PLEASE TO:

BELL'S TELEVISION SERVICES

190 KINGS ROAD, HARROGATE, N. YORKSHIRE TEL. (CODE 0423) 55885
We also have a large stock of Books & Magazines on Radio, TV, etc.

Free lists on request

Stamped Addressed Envelope.

MAIL ORDER ONLY.

SERVICE SHEETS-~COLOUR TV SERVICE MANUALS
Service Sheets for Mono TV, Radios, Record Players and Tape Recorders 75p.Please send large

We can supply manuals for most makes of Colour Television Receivers by return of post.
B.R.C. PYE ECKO PHILIPS ITT/KB SONY G.E.C. HITACHI BAIRD ULTRA INVICTA
FERGUSON H.M.V. MARCONI AND MANY MORE.

Let us quote you. Please send 2 STAMPED ADDRESSED ENVELOPE for a prompt reply. Also
comprehensive TV. repair manuals by ). M. Court, §.A.E. for details.

G.T. TECHNICAL INFORMATION SERVICE

10 DRYDEN CHAMBERS, |19 OXFORD STREET, LONDON WIR IPA.

LARGE SUPPLIER
OF
SERVICE SHEETS

(T.V., RADIO, TAPE RECORDERS,
RECORD PLAYERS, TRANSISTORS,
STEREOGRAMS, RADIOGRAMS,

' CAR RADIOS)
ALL AT 75p EACH (Except colour} & CAR RADIOS

Please state if Circuit will do if Service Sheet not
in stock.

‘* PLEASE ENCLOSE LARGE S.A.E
WITH ALL ENQUIRIES & ORDERS "
Otherwise cannot be attended to

(Uncrossed P.O.s please, original ’
returned |f service sheets not available.)

PLEASE NOTE
Wae operate a ““by return of post’ sarvice. Any
clalme for non-dellvery should be made within
7-days of posting your order.

C. CARANNA

71 BEAUFORT PARK
LONDON; N.W.11 6BX

Wae have the largest supplies of Service

Sheets (strictly by return of post). Please
state make and model number alternative.
Free TV fault tracing chart or TV list on
request with order.
Mail order or phone 01-458 4882
Large Stocks of Colour Manuals
NO OVERSEAS MAIL PLEASE

Books and Publications

NEW BOOK

READY
NOW

95p
95p

Practical repair & Reno-
vation of Colour TVs

Handbook: of IC Audio
Preamp & Power Ampli-
fier Construction

28 Tested Transistor
Projects 95?
Solid State Shortwave
Receivers for beginners 95P
Obtainable through most large
branches of W. H. Smith, good
bookshops, combponents dealers,
mail-order houses, etc. . .

S.A.E. BRINGS FULL LIST OF TITLES

BP34
BP35

221
222

BABANI PRESS & BERMARDS
% : fPublthr= LTD.}

The Grampianc, $hepherds Bugh Boad,
Landen Gf FMF L6063 TIFe/2581
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Books and Publications
(continued)

STARY YOUR OWN BUSINESS
REWINDING ELECTRIC MOTORS

This unlque instruction manual shows step by
step how to rewind motors, working part or full
time, without previous experience. Everything
you need to know easlly explained, inciuding
where fo obtain materiais, how to get all the work
you need, eic, A goldmine of Information and
knowledge.

Oniy £3-90 pius 26p P&P.
Magnum Publications Dept PW5S

Brinksway Trading Estate, Brinksway,
Stockport SK3 0BZ.

Overseas Distributors wanted.

For Sale

DISCOLIGHTS. 3-channel soundlights
£17-50! Strobes £22! Full catalogue
from: Aarvak Electronics, 12a (P)
Bruce Grove, London N17 (01-808 8923).

PRACTICAL WIRELESS 1264 to 1970 3
Copies missing. Good condition. Offers.
28 Kennion Road, St. George, Bristol 5.

BACK NUMBERS: “Practical Wireless™
1945-71, missing 11 and 12/50, 4 and
5/56, 5/66. Also ‘“Radio Constructor”
8/47-10/66, except 7/50 and 5/54;
“Radiocraft’” 1945-47, 9 copies missing;
“Practical Television” 1960-70, missing
8/68. And sixty radio books. 3 Old
Nich;wl Street, E2. 01-739 6327 (Day-
time).

KENT COUNTY COUNCIL

Tenders are invited for the sale of sur-
plus Constabulary Operations Room
equipment consisting of a Mark IV
Thermionic Tape Recorder, a Sealecto
panel for indicating vehicle position
and Panels containing numerous relays
and uniselectors. Write for tender
forms to the County Supplies Officer,
County Supplies Department,
Sandling Road, Maidstone, Kent
ME14 2LP to whom sealed tenders
must be returned by Friday, 4 February
1977.

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.
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SERVICE SHEETS, Radio, TV, etc.,

p_and s.a.e. Catalogue 20p and s.a.e.
HAMILTON RADIO, 47 Bohemia Road,
St. Leonards, Sussex.

SERVICE SHEETS, radio, TV etc.
10,000 models. Catalogue 24%. Mlus SAE
with orders, enquiries. eIlray. 154
Brook Street, Preston PR1 7THP.

For Sale
(continued)

TELYTYPE. Creed ’54 telytype with
papertape reader and punch, Nice
ﬁ%l;ilition. £30. Telephone Newbury

Wanted

WANTED---NEW VALVES, TRAN-
SISTORS. TQOP PRICES, popular types.
Kensington Supplies (C), 367 Kensing-
ton Street, Bradford 8, Yorkshire.

Educational
GO TO SEA as a Radio Officer. Write:
Principal, Nautical College, Broadwater

Fleetwood FY78IZ.

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' fuil-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 B2, 20 Penywern Road,
;.1ondon SW5 9SU. Tel. 01-373

21,

COURSES - RADIO AMATEURS

- EXAMINATION City & Guilds. Pass
this important examination and obtain
your G8 licence, with an RRC Home
Study Course. For details of this, and
other courses (GCE, Professional
Examinations etc) write or phone—
THE RAPID RESULTS COLLEGE Dept
JX1 Tuition House, London SW19 4DS.
Tel. 01-947 7272 (Careers Advisory Ser-
vice) or for a prospectus only ring 01-
946 1102 (24hr recording service).

891
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Miscellaneous

LOW GOST — HIGH EFFICIENGY CHROMASONIC ELECTRONICS
F D Coils th h TTL, C'Mos, C Is, Vero, . :
AUDIO osci5ror £22 e Fratrmers By ot Kaberond oni s Sk Chi
OSCILLATOR oha Transistors and Diodes.
¥ g ltfs alli Il!: our BRAND NEW illustrated CATALOGUE. FREE with every copy are 36p worth
of vouchers.

Send 35p, inc. Freep & p to:
Dept. | Chromasonic Electronics, 56, Fortis Green Read, London N0 3HN.

RANGE: 10Hz to |00kHz. OUTPUT: 1V,
sinefsq. DISTORTION: less than 0:02%;. 9V ¥ig
battery. Also available in Kit form at £17. AERIAL WIRE. quality A p.v.c.” SOME PRACTICAL HELP sought
Add 8% VAT, P. & P, and ins. 75p. covered multx-strand copper ft, 856% designing and constructing electronic
Leaflec avmhble, also F.M. Signa! Generator, (15p); 75ft, £1-28 (17 f 100ft, switching circuits. Fees by negotiation,
Millivoltmeter, freq. meter, THD analyser, (23p); 5()ft £2-51 (34p); 200f1: £3 36 Write to Box 135.
P.S. Units. S.A.E. please for literature. (331)3; 2P5g;f1li £4- lg (4}(:‘;)&(; AOil’t, 1{14‘37
; in bracke adio
TELERADIO ELECTRONICS Components, 18 The Borough, Canter.
325 Fore Street, London, N9 -OPE bury, Kent CT1 2DR
Tel. 01-807 3719 4 ENAMELLED COPPER WIRE
S.W.G. 1 1b reet 4 1b real
10 to 19 £2.95 £1.60
g8 pd s
LOW-COST LC. MOUNTING for any 35 to 20 o e
:ggket?llésppagkaag:d éwoholi(ﬂ?ﬁggg% Muslc al Ali the abov:nsnc:i la':'e :‘%u:(we of postage
supports 5p/pair. Quantity rates. SAE COPPE;‘ S‘l:lPPLI
details and sample. Trial pack 65p. 3 LIES
P & P 10p/order). P.K.G, Electronics I 102 Parrswood Road, Withington,
ak Lodge, Tansley, Derbyshire DE4 lrac es  Manchester 20 Tel: 061-445 8753
SFE 4 .
Dew’ {«] ® RECHARGEABLE NICAD BATTERIES
THE SCIENTIFIC WIRE CO by — G 20 D (Hpn) 2.6 pPY,
E Build your own synthesiser or musical effects s :02; ‘D” ( . 92, s
Copper - Nickel Chrome - Eureka - Manganin using some of the huge range of DEWTRON £4-98. Matching chargers, respectively,
Wires. modules. Or, build fuzz or Waa-wea at budget £4-48, .2‘1:'148& £‘§~2_g, A£5'24b £3~98§ All
Enamelled - Silk - Cotfon - Tlnned Coverings. prices using special kits. J gg:l?:g 12 gA?E f‘%r. fu(}ld }ig:b, PI?R‘ sfmg’
No minimum charges or quantities. Send 20p for Catalogue from— wanted, 35p for ‘Nickel Cadmium
Trade and Export enquirias welcome. D.EW. Lid., 254 Ringwood Rosd, Ferndown, Power’ booklet. Sandwell Plant Lid.,
S.A.E. Brings List. Dorset BHES 9AR. ' 1 Denholm Road, Sutton Coldfield,
P.Q. BOX 30, LONDON, E4 9BW gggit Midlands B73 6PP. Tel: 021-354

Compulter parts for hobby,

RON/O experimental,educational

and professional use.

KB6: 56-station standard
Teletype layout

AS RECOMMENDED FOR
PRACTICAL WIRELESS
VIDEO-WRITER PROJECT

ASCIt-Coded TTL-compatible 4-bank alphanumeric reed-switch key-
board with ROM encoder chip, strobed cutput, two-key rollover and
debounce. Standard 7-bit ASCll code (no parity). Supplied complete
with mrcult diagrams and code chart.
SPECIFICATIONS

Power Supply: +5YDC +/—5% 150mA; —IZVDC +/—10% 10mA. Output
Logic Levels: Data Bits | through 7: Ov “O” -45V; 2-6V “I” 5-25V. Fan
Out: One standard TTL load. Strobe: 2-6V 1 5-25V; Ov “0” -46Y. Fan
Qut: 10 standard TTL loads. Strobe signal delay 10 milliseconds nominal to
allow data to stabilise.

rrice £39'00 plus £1-00 PAP + 8% VAT (Send £38-88)

ALSO AVAILABLE—SPECJAL LOW-COST KEYBOARD:

KBS : 3-bank alphanumeric Baudot-coded 34-station keyboard.;Tl'L—compatiBie
strobed output,

ELECTRON—i—C—_B—ﬁ—OK ERS L D price 020700 o1us £1-60 Par + 8% VAT (send £22-69)
. Y 16 dispiay posmonns ‘ljnstnruoctl:f !':-;sa gi%tiﬁge?i:g?:ls;%;fay one of 64 pre-
49/53 Puncrus Road programmed characters as a 5 x 7 dot matrix. Each character 0-4”high. input

signal 6-bit data, clock, reset ,etc. Power supplies +5Y, —12V and +250V.
London N w.l ZQB External repertoire A-Z 0-9 + special symbols, Size 8% x 2% x 14 approx.

Price: Ex-equipment £49-50, brand new £60-00 plus £2 P&P plus 8%, VAT,

Tel:01-837 7781

892 _ Practical Wireless, February 1977

www americanradiohistorvy com


www.americanradiohistory.com

Miscellaneous (continued)

PRINTED GIRGUITS
and HARDWARE

Readily available supplies of Con-
structors’ hardware, Aluminium sheet
and sections, Printed circuit boards,
top quality for individual designs.
Prompt service. Send 15p for catalogue.

Ramar Constructor Services,
Masons Road, Stratford on Avon,
Warwicks. Tel. 4379

SUPERB INSTRUMENTS CASES by
Bazelli, manufactured from heavy duty
PVC faced steel. Hundreds of people
and ‘industrial users are choosing the
cases they require from our vast
range, competitive prices start at a
low 92p. Examples; width, depth,
height, 8in x 5in x 3in, £1-70. 10in X
6in x 3in £2-42. 10in 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, Tin x Tin 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
literature (stamp would be appre-
ciated). Bazelli, Dept No. 25, St.
Wilfrid’s, Foundry Lane, Halton, Lan-
caster LA2 6LT.

H. M. ELECTRONICS

27%a FULWOOD ROAD, BROOMHILL,
SHEFFIELD $10, 3BD.

BEC CABINETS (illus'd)
METAL CASES
DRY TRANSFER LETTERING F.

Send 15p for ieafiets (Refundable)
Trade enquiries Invited

+

en By TREASLRE TRACER
MK iu Maljl Lucatar

@ Varicap tuning
Britaln's best selling motal
locator kit; 4,000 soid

@ Wolghs only 220z, Fltted with

LOUD AND GLEAR?

GET RID of tiring whistles and CW interference
FAST with a TUNABLE AUDIO NOTCH FILTER
between your receiver and speaker. EASY to
make, all parts, case etc, instructions, money
back assurance, ONLY £5-30 inc. post.

CAMBRIDGE KITS

_Faraday shield.
peaker an o
@ Knocks down to only 17in, 45 (PP) Old School Lane, Milton, Cambridge
@ Prebuilt search coll assembl
Thoroughly professional finis

\} screwdriver, pliers and snips
Five transistor circuit
Send stamped, addressed
envelope for teafiet

E;ﬁmnlﬂﬂ £14-T5 Butz tntd £19-75

i1 @ As sesn on BBC1 and BBC2 TV
II';. You only need soldering tron,

GORSE'S
MAIN STOCKISTS FOR
GRUNDIG
Satellit 2100, 21 Wave Band Radio, TK545 and
TK745 Stereo Tape Recorders, Radlos, Radio/
Cassette R d [ tte Recorders, Micro-
phones, etc., etc.
Please write, (send S.A.E.) phone or call for fulf
detalls and prices.
42-44 CHURCH ST, 77 THE MALL
BURN BURNLEY

BLACK
Tel: 51682 Tel: 35229

Bou KA 8 -£1-13 VAT Pext £1- 8 E1-SEVAT

MINKITS ELECTROMICY,
#n CLEVELAND RAGAD,
LONDOM, E1¥ ZAN IMal ooerdee anlyd

MAIL ORDER
PROTECTION SCHEME

The Publishers of Practical Wireless are members of the Periodical Publishers
‘Association which has given an undertaking to the Director General of Fair Trading
to refund monies sent by readers in response to mail order advertisements, placed by
mail order traders, who fail o supply goods or refund monies owing to liquidation or
bankruptcy. This arrangement does not apply to any failure to supply goods advertised
in a catalogue or in a direct mail solicitation.

In the unhappy event of the failure of a mail order trader readers are advised to lodge
a claim with Practical Wireless within three months of the date of the appearance of
the advertisement, providing proof of payment. Claims lodged after this period will
be considered at the Publisher’s discretion. Since all refunds are made by the magazine
voluntarily and at its own expense. this undertaking enables you to respond to our
mai! order advertisers with the fullest confidence.

For the purpose of this scheme, mail order advertising is defined as:—

‘Direct response advertisements, displays or postal bargains where cash had to be
sent in advance of goods being delivered’. Classified and catalogue maii order adver-
tising are excluded.

ORDER FORM PLEASE WRITE IN BLOCK CAPITALS

Please insert the advertisement below in the next available issue of Practical Wireless for ..................

insertions. | enclose Cheque/P.O. for £..........
i (Cheques and Postal Orders should be crossed Lloyds Bank Ltd. and made payable to Practical Wireless).

NAME ... “

...... IR T R P P P P TP TP

Send to: Classified Advertisement Manager
PRACTICAL WIRELESS,

GMG{ Classifled Advertisement Dept., Rm. 2337,
King’s Reach Tower,[Stamford Street.
kondon SE19LS Telephone 01261 58468

ate
17p per word, minimum 12 words. Box No. 40p extra.

Pl { d in England

d No, 63826. R

Practical Wireless, February 1977

office; King's Reach Tower, Stamford Street, London SE1 9L.S
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TRANSISTORS P P | ]
BF179% - 33 1 MPSU05 46 | TI1S43 27 | 2nso11* 30

: p ]
X ACt17 35 | BC154 20 | BFI80* 33 | MPSU06 52 | TIS44 27 | 2N3053* 16
: AcC125* 32 | BC157 10 | BFi81* 33 | MPSU52 60 | TIS46 40 | 2N3054* 49
; 1 2 AC126* 18 § BC158 12 | BF182* 33 | MPSUS5 52 | TiSs0 47 | 2N30s5* 49
.| AC127* 18 [ BC139 13 { BF183* 313 | MPSUS6 74 | TIS74 47 ] oN3525¢ 76
. : . AC128* 15 | BC160* 32 | BF184* 32 | MPU131* 39 | TISM 24 | 2N3614* 169

i = 4 E . 12 | BF185* 30 1 J
33/35, CARDIFF ROAD, WATFORD HERTS, ENGLA AGiiekas |BEIST 1% | BRioe 710 | 9% 3 ZIxier 12 | ansetst 13
MAIL ORDER, CALLERS WELCOME, Tel. Wattford 37774 AC142* 20 | BCi6oC 14 | BF195 10 | OCos* 58 | 2TX109 15 § 2N3702 11
AC142K* 38 | BG170 11 | BF19% 14 | 0cso» 358 | ZTX300 14 | 2N3703 12

ORDERS DESPATCHED BY RETURN OF POST. TERMS OF BUSINESS: | ASIZE:

ORDERS DESP, R : B DEigy M3

CASH/CHEQUE/P.O.s OR BANKERS ORAFT WITH ORDER. GOVERNMENT | AS1510 13 [ BCizz 11§ BEISE 08 acky & ZTX302 19| 2ans 12
T L P g |

TRADE AND EXPOR P » 18 | BFoes 34 * TX311 15

ORDERS UNDER £10-00. OVERSEAS ORDERS POSTAGE AT COST, ASYIS BRGS0 [ Brasme 34 | QSun 25 ZTXM1 0B | 2Nees 8

AT AGE Bicme w | A & oo &)\ Zman i awme i

Export orders no VAT. Applizable to U.K. Customers only. Unless Y21 83 OoC70* 3§ 500 2N3’ 3 2

VAT stated otherwise, all prices are exclusive of VAT. Please add 8% ﬁg¥§§ ' ;? Eg}gi‘- “ g;ggg' gg 88‘;}": g; %R‘(gg; :g g”g;]’;. :gg

to devices marked *. To the rest add 123%. ‘ACYae 78 | BOs4L 12 BF39 28 | Ocrr oo | 7TX303 19 § anaviae 215

We slo:k many_lmore ltams IS pays to vlsut us. We‘a:.e situated behind Watford ‘ACYdo 24 | BCi8s 22 BFR3 25 | OG7d* 358 | ZTx504 47 | oN3sis 22

N gatestis o RailS : Wattord High Street. | Jicvyy 33 [BGig7 28 | BFR40 25 | OCst* 24 | ZTxsal 28 | onaszo 42

Opon Monday to Saturday. Ample Free c.ar Parking space .vanlable. ADl4g* 45 | BC212 12 BFRTO 25| GCaip« 28 | ZTX5s0 18 | 2N3gze* 53

POLYESTER CAPACITORS: Axial lead typs, {Values are in af) AD161* 36 { BC212L 13 | BFR80. 25 | oCa2* 25 | 2N526* 40 | oN38Pa* 89

400V 0°001, 0-0015, 0-0022, 0-0033, 0-0047, 0-0068, 0-01 Sp; 0°015, 0-018, 0-022 8p; Agtez' 36 | BC213 gg(ég: ;: ocasD* 35 | 2NegAr 15 | anasegr 90

0-033, 0-047'9p; 0-088, 0-1, 0-15 10p; o 22, 14p; 0-33, 0-47, 18p; 0-68 24p. AFiTee 25 gcz}aL :i BEX2S) 28 | OCsa* 28 gﬁssg. ;.;: 2N3803 15
160V £ 0:039, 0-15, 0-22, 0-33 8p; 0-47 12p; 068 15p; 1-0 18D; 1-5 20p; 2-2 24p; 4-728p | AFi{s* 20 82141. 14 | BEXsD 3 | OcCai* a4 2Nggg. 3 gngggA 3

DUBILIER: 1000V : 0-01, 14p; 0-022, 18p; 0-047, 16p; 0-1, 29p; 0-47 43p. AFit6: 20 gcgo_?B 18] | [BEXSS i 88‘1332" 11; 2Heso: [45 2:1‘3902 }g’

POLYESTER RADIAL LEAD (Valuss In i) 250V : FEED THROUGH | Abiil. 23 [aCxa 18 | BEX6s* 38 | OCiso» 140 | 3NT0SA® 18 | oNaGa7* 39
0-01, 0-015 5p; 0-022, 0+027 6p; 0-033, 0-047, 0-068, 0-1 Tp; 0-15 | CAPACITORS | ‘Afiois 33 { BC44t® 30 | BEX81* 141 | 5Ciq0% 125 | 2N707* 50 | oNaoss  15°

10p;0- 22,0-33 12p; 0-4714p; 0-68 18p.1 021p.1 524p 2-228p. | 1000pF/350V 8p | AFizer 30 | BC461* 40 BFX84% 24 | OC141* 157 | 2N708* 15 | 2N40s1 13

ELECTROLYTIC CAPACITORS Axial lead type (Values are in uF). AF126* 30 BCo47 15 BFX86* 28 | 5C1n* 32 | 2N916* 27 | 2N4859 35
250V : 100.F, 46p; 100V : 20, 6 63V:0-:47,1-0,1-5, 2 3-3,4-7,6-87p; 8, 10, AF127° 30 BC548 15 BFX87* 23 | ACoo1® 125 | 2No18* 34 | onas7t 34
15, 22, 8p; 47,32, 50, 10p 63, 1 12p 10@ 50p SOV 1- 0, Gp 50, 10p, 220, 10p.470, AF13g* 33 | BCs48C 15 BFX88* 26 | OCoo2* 135 | 2N920° 51 ON5135 12
30p;40V: 33, 8p; 100, 10p ; 3300 52p; 35V ; 1000, 38p: 25V 110, 22, 6p ; 80, 100, 160, 8p: AFi7g* 370 | BCss7_ 28 | BFYS0* 17 | OCoos 150 | 2N230* 18 | 2N5136 12
220,13p; 470, 640, 25p ; 1000, 27p ; 2000, 34p ; 3300, 38p ; 4700, 47p 16V 10 40 47, 68, 100, AFI79* 70 BCY30* 55 BFY51® 17 } Ocpo4® 150 { 2N961* 61 2N5138 12
125 220,6p; 1000 1500, 18p; 2200 25p 4700 4Gp,10V 4, 100 Sp. 540, |0p, 000 14p, AFig0* 70 BCY32* 65 BFY52* 17 TIP29 a3 | 2N1131* 19 J 2NS179 60
TAG-END TYPE: 70V :2500, 08p; 4700, 111p; 64V : 3300,94p; 40V 1 10000 1457 ; 4000 ‘AFiaye a8 | BCY34* 80 | BFYes* 25 | LpSl, o3 | aN1132* 23 | onstao 60
T8p; 2500, 6§5p; 25V : 4700, 48p; 16V : 4500 Jsp,aov 200042 2000 95 95p. AF185* 60 3 & 1 Tiposc eg | 2N1302* 25 | 2N5191 65

AFigee 48 | BCY40* 90 | BSY29” 85 | 1ip3y- 5

TANTALUM BEAD CAPACITORS | ROTENTIOMETERS (AB or EGEN) BCYs5* 204 | BSY78 25 2N1304* 32 1 oN5467 34
35V: 0-14F, 0-22, 0-33, 0-47, 0.68, 1.0, | Carbon Track. 025w Log & 05w | AF238 38 | evage %5 | BSxoor 20 | TIR30A 56 | GNinose 32 | Nsdse 34
2-24F, 33, 47, 6°8, 25V : 1-5, 10, 20v: | Linearvalues Vags BCY70> 15 | BSY95A 18 | 1yp3oc 74 | 2N1306% 37 | 2N5450 4o
1:5. 16V : J0HF. 22, 47. 10V: 47, 15, 25, | 1KQ&2KE(LIN ONLY) Singlegang24p | ASY29® 40 | goygie 29 | BUTos* 195 | TIE30C 18 ohisore 37 | onsess a2
33. 6V: 4TUF. 3V: 1004F,  12p each. [ 3K3-2MQ single gang 24p | BC107® 9 [ BCy7pe 15 | E5567 48 | {in3iax o5 | 2N1308* 48 | 3Ng027 35
A/ AL J peach. | 3KoToMa single gand D/P switch. 45p BC107B* 10 | g5yyse 52 | MD80OT* TIPsia 38 1 aNter* 150 | so3ti* 38
MYLAR FILM CAPACITORS SKQ_2M9 dual gang steres ____ SSp | BCICE 9 | BD121s o8 L 158 | Tip3ice gg | 2N1671B190 | so3ia* 98
100V 0-001, 0-002, 0:005, 0-01uF 8 SLIDER POTENTIOMETERS »12 | 8Di23* 95 | musoor so | TIESIST £B | 2ntsses 27 | w0sie* 60
B 0-25W log and fInear values 60mm BC108C* 12 | Bnjogv 75 | MJ491* 160 TIP32A* 63 | 2N2160* 80 [ 40317* 38

0-015, 0-02, o o4, 0- 05, 0-056uF 6p BC109* 9 . 36 MdJ2955*% 125 2N2217* 40 DE*
0-tuF, 0 15 0-2 50V 0-47uF 7 SK-500KQ single gang 48p " BD131 TIP32B* 80 40326 40
A L P | 10KQ-500K0 Dual gang gop | BC109BY 12 | gy3pe 38 | MJE3so® 45 | TiD3oR, 89 | onovisaves | dosor  as
CERAMIC CAPACITORS 50V, 50KQ Lin 150mm WS 150 £3-50 | BE109C* 12 8D13sr 60 | MdEsro 8 | Tipss o5 | INZ219AT24 | d0sd7e g5
Range: 0-50F fo 10,0000F 3p | PRESET POTENTIOMETERS BG4 16 | BOI3 45 1 MiEeaov on B SSARLeS Nasmyaesy | doses” T
0-0154f, 0-022uf, 0-033uf, 0-047uf  4p 8'%%5?&?52;5"'3‘&"{',"&":’“"‘“°"" ZS ggng 18 |BDis7 42 | maESa” 74 ¥I5%c-1'%§ oN2222* 21 | 40361* 43

a . oriz. *

TETFER Trimmer (Jackson) 10pF, 58p. | 0-25W 2000-4-TMQ Vert. } larger g BDI38 47 | MJUE2055%98 | ip3ew qqp | 2N2303*250 § 40362 43

BC117 20 | gB139 54 | MJE3055*62 TIP3aA*15 | 2N2369% 14 § 40411* 220

BC118 15 | BD140 60 | MPF102 36 v oN24g3® 30 | 40412* 42
Distoctrie o Dint Ditve 4103 | Mimistuce High Sl Lou Noree | BSi1e 2 |BOiz S5 [ MeEios 36 | TIDRX30 | ncisa® S0 f doire 170
100/3000F 95 6,'1‘ §'ve 488, RANGE  val. 4-80" 100+ BC135 13 | BD145* 55 | MPF104 40 | 7ip35a 225 | 2N2614 54 1 40404 89
S00DF P ml’ 0_1/355 F mp 0-25W 2-20 -4 TMED4 1.5 o BC136 15 | BDY17* 195 | MPF105 40 | Tipasceato | 2N2646* 41 | 40495 98
DILEMIN 00 2 365pF 265p | 0-5W 2-2(2-4-7ME12 2pp 15 BC137 15 § BDY60* 95 | MPF106 50 | T\p3pas3qe { 2N2904A*24 | 40504  9p
SOpE/S0bRF 165 | on 2081106 el iw 2.2040M E12 5p i BC140* 34 | BDY&1* 115 | MPF107 50 | 1ipi{a* gg | 2N2906* 18 § 40603* 58
SRR 2 apead| " ity low | el i o0 twd”* p | B | oEet 3 | Mocags 2t | Tiewr 1 | v | doser o
Diive Uit complete E‘é’éﬁﬁé‘p gn’v; (<290 | ERT DENCO COILS BCI4T 7 |BFisst 28 | MPSASS a4 | TIP2A0 T8 | Si5asec 19
cauniing S %399 25; 50pF  1%5p | SINKS* Dual Purpose 'DP' | BC148 7 | BF173* 25 | MPSAse 24 = 2N29280 8 | Matched
Bram Bamm i 100, 150pF 1335 Rng.1-5B,Y,R.W 76p | BC140 8 [ BF177* 26 | MPSA70 26 | TIP2955% 65 | 5No026R §  Pair
64 Ball Drlve P U 3x310pF C 3922 ;ggz ;: 16-SGB.Y.R :zsp BC153 99 | BF178* 28 ] MPSUO260 ! TIP3055* 50 ' 2N2026Y 8 I 10p oxira
. reen 3
4511/DAF 107p } 00-3x25pF 348p | ;o8 t| T Type [ TTL 74% 74155 76| 4019AE 48 | LINEARIC'S | MC1310P  185p
SILVER MICA CRYSTALS Toss 22p | Rng. 15 B, Y, R, W 7470 as | 14196 801 4020AE 105 | 702 73p | MC1312PQ 175p
{(Values in pF) 1MHz 323p | TO3 22p 83p 7400 14 _,4’_7,5 3 7415; 125 4021 AE 105 703C 14 pin 27p | MC1458P*  T7p
33,47, 68, 10, 12, 18, ,GMHZ 3050 | TOBG 225, | BOA Valve Base 23p | 7401 14 4 36 | J18 1 Dresyvaired Bl 41p | MC1496 9lp
22, 33, 47, 50, 75, 82, } 3 200 S6on P | RDT2 85 1402 CrEyrers  onisieol 1 741 14 pin  32p | MC1710CG  79p
85, 100, 120, 150, 200, |\ oie oy “sgp | nsulation Kit| RFC S chokes  84p | 7403 18 | 7480 S0 | 74181 116 | 4023AE 18 | T41C 22p | MFC6040°  97n
250, 300, aao,, agn | Holder HCGU  18p | mica l;‘lus* RFC 7(19mH)  90p ;ﬁgg 22 ;:g; a2 ;:}gg }:g 4024AE 79 | 7147C 72p | MK50253* 550p
1000, 22000F 11 cach, | MULTIMETERS* | 183/ 086 o | vy 1on HINGNT T | 1408  &4| 7485 95| 7ates 123 | OZAE 17 HEC oe  aip LMNUZNS 40
—__—-CERAMICTRIMMER LT101 Pocket size | PlastlcTrns5p | TOC? 80p 7407 44 | 7484 85 | 74165 120 | 4026AE 175 -] NE518A 2100
CAPACITORS £4-25 [ Silicon MW 5FR 92p | 7408 227485 12574166 161 | 4027AE 69 :m-ggg $130 | NESSS 41p
2-TOF; 4-15oF: 6-2spF; | CT081GN SOK OFY | Grease _t120p MW/LW sFR__04p, | 1409 2217800 50 |7816] 302 | 4000AC o8| [0 000 L, Seop | NESsoDB" st
2-30pF 505 | Uears 20k ' 7° | EARPHONES [DIL o |Terminals® | 7411 25| 7490 43 | 74173_ 175 133325 12: AY-1-61216 195p ”Egg?: i
MINIATURE TYPE: £17'50 gllggnetlc i fow ets® |Screw type | 7412 25 ;2312 891 74174" 173 | 4033AE 130 [ AY-5-3500" e10p [ NESEIR. 3955
2:5-6pF; 3-10pF; U4324 - £14'50 mm (< Red, Black, | 7418 40 141715 901 4034AE 184 [ CA3011*  82p | NESESA*  175p

3-300F; 10-40pF  22p | e E14 9 5 5mm  18pjprofile 7614  74]7493 40| 74176 120 Casies 137
5.250F; 60pF: 880F 30p | 5.DEC*  gq.95 | Cystal _ S3pjTexas)  [Vellow 210 | 7416 3517404 g5 |74177 116} 9040AE 03| GASTIT  137p Neoove  1aan

—ee LT r 8pin  12p 7417 39 | 7495 73| 74180 106 | 4042AE B85
$oppnsss:ou T-DeCr | £420 | FUSKST  lfdpin 13pIPOWER |00  fgf7i0 g3 |74i81 209 | sorsAE wr | SANN 1456 RAMa102:2 330D
340pF; 8-80pF  ppp | UDSC AT 425 | 1p5r gpfifein gx;: 240V Input 1421 28 {7497 262 | 14182 85 | 40A4AE 95 [ CAZGOBA* 90 | SGaseos  2o5n
20-1405F; 50_2000F 3Tp AUDIBLE 1" Mains  Soloani T ey | 122 2474100 135 | T84 184 1 40asAE 140 | Casgas  13zp | SLaieA 2300
100-500pF 380 | WARNING fnts, Surge Tplagpin son 01P 5285 | 7a20 30 | 1aiof 42174188 50 | 4046AE 1271 Caaess  131p | SNI27O2  80p
SERE TN e | Sfimulsoummreon puiss | 18 8\l 8| e ) oM o s e
Detector 250p | (Bleepers)  135p | Enclosed 20pV100 50p; 1000 400p | 75T 48 ) 7490 Si1708e 1351 cosmar 52| CAsess 215p gﬁ;gg?g 12:3:
PW RHYTHM GENERATOR 7430 18 | 74111 76 | 74193 120 | sns0AE 55 | CA3075  150m
A ' PW PROJEC 7432 2874116 198 | 74194 120 | 4054AE 120 | CA3080  sop | SN76023  145p
L TS 7433 48 | 74118 115 [ 74195 95 | sossAE 134 | CAsosl  1o0p | SN76033  225p

Easibuild Organ, Music Box, | 457 30 (74120 195 | 74195 118 | 4056AE 134 | GA3089E  190p | SNT6116 300p
General Coverage Receiver, 7438 33 (74121 34174197 118 | 4060AE 112 | CA3090AQ 375p | TR Assos 36p

Transistor Tester, ¢ 74198 248 | 4067AE 350 | CA3123E  180p 21A 225
» Chroma 7441 7474123 T3 {05t 32 [ Caztior  sap | TAASHA b

chase, now available. Send |7442 74| 74125 69 CA3140 95
; 4069AE 18 Pl TAAT00 = 253p
SAE plus 10p periist. T3 138|128 551 cmOSk [4gAE s | LMWK  170p | TAASE)  250p

LM30TA 49

» i P H i et g RS
Build this PW Author approved, 747 82|74 35 4076AE 155 | Lmats  1ssp | TBAIZ0S - 20
Generator. We are the solgp i Easy build Low cost Rhythm | 7445 go Tores ate | SBAENIS | 4or7AE 6o | LMao 98p | TBASS0 355p

suppliers of the complete Kit including | 150 17 4078AE 22 | LM381 170p | TBAGHE 225p
the Case, predrilled printed front Panel and the three RE- | ust 17 22 1 | m3g00 54p | TBAGS1  160p
DESIGNED Fibre-glass P.C. Boards. Prices including VAT. | 1458 17 74147 275 | 90VTAE 16 | 45100 E qo [ LM3G0ON  85p | TBASD0 ~ 00P
Complete Kit £39-95 (p. & p. and insur, £1:00). Ready Built £49-95 | 75 17| 70158 160 4012AE 18 | isirag 185 | MEZAA 8500 | TRATN°  sop
+ £1-00. Semiconductor kit £12-75. Set of three boards £5-90, | 4% 17| 74150 12 4015AE ;3 4516AE 140 | MC724* 1-,5: TBAS20Q 350p

M252A A £7-50 (incl.VAT). o 2 74151 79 | AI6AE 55 | 451EAE 140 | MCaiSP 1500 ;‘g;;ggoggg
k Send SAE for complete list. (Demonstration on at our shop). %13 32 ;ﬂ?m 150 :g}gﬁ!é: :; :Sﬁgﬁé :33 Mc}soip 3003 ZN4i4 u
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d : AI..UM. BOXES | De-Soldering [ KNOBS* fit 1" shaft with grub screws, JACK PLUGS SOCKETS
YYATFORD ELECTRONICS EOULH Tool*  475p | except K2 (push fit) & K8 (for sliders).
- 2!-x5}x1i" Hp | Braid*  65p | K1 Black or White pointer type [ Screened PIastlc' Open | Moulded
B K2 Slim silvered aluminium chrome | bady metal with
o o~ T | SPEAKERS | lins indiceter dman disn " 25 | Z:2mM 1 | ah 8 | ok
(Continued from opposite side) 48" Mo | go g.aw K4A As above but 25mm diam. 20.: MONC  19p 150 - 13p | 20p -
»x,{..i‘!v Hbp L Y™™ KS Black fluted metal top and skirt STEREO 28p 13p | 15p ' 24p
o R E A S A Plise 3505
DIODES *BRIDGE SCR's* . ) 0.5 2 pin Loudspeak
i Uemed™ 126 6452 2:57 g5 | K7 Biack, knurled, tapered. Metal pin g
AAZI5 15y | RECTIFIERS | Thyristors " 3,4, 5 (180° & 240° 12
AEY11 so:: (plastic case) | 1A50V 38p §3§§;§§» :: ?,9)(54‘{)/ 175p | K8 tBolla,u:?( glﬁ'gll\g?le’: for1s(iida¢g|!'n p"ot %fs'p { ")"'_ T 2 e
BANO  10n1Asov 21p {1A100V 426 | 1263 125 | 60 5w | Ko Solid Aluminium, Amplifier Knob, | SO-AXIAL (TV) Mp ___tp
Bvin 2: : 2128% ggg ;ﬁggz g;ﬂ 128:3* Mp | 7547 1g5p Professlonalslypﬁ. W“f,‘; eteh ':'2* Ml:tal scree!:lasffc 12?}) 51',, 82‘.3 136 G\ggy
X am. b «0p
g}ggﬂ 1§|p:. :ﬁg%v g}; 5&%\/ ;l;p COPPER CLAD BOARDS* K10 As above but tapered 18-5 x 17mnr: WANDER 15 Ty
OA10  aup 2as0v’  33j | jAioov  a3p | Fiore  sinole dble/ 8 | 2O Gl
OA4T ip | 2A100V 443 W00V 60p gass sided sided S.R.B.P. | KI1 Alumlmum (Top Hat) Knurle:i BANANA 4 0 1
OA70 B0 | 2A200V 6y | 3A400V 116p 6";162” 1?5;, 1'slgp 7;szy/ %%cgvveh 18 Bmm skirt. Knotcggr’ o 2%2 “E 12;
OA79  12p |2A400V 56 [ 3A600V 99 P i Imm 15 15
OABl  f#n |4A100V 728 | 5Ad00V 105 s B
OASS  1in | 4Ad00v  Ton | SAs00V 1255 | FERRIC CHLORIDE* 11b bag | PANEL METERS® Full scale. LAMP HOLDERS AND LAMPS*
0A9 Anhydrous 85p + 30, & 58x 46 x 35mm req. 13"
U [4A800V 120p [ C106D  55p P p. & p. mm req. 15 hole LES HOLDER D haped, Red,
OA91  'Bp|6A100v 73n [ TIC4  25p — | $-506A EL00m SOuA-0-50uA | Bl Green, Yellow, White 1s
OASS G |SASV 92p |Ticss  4sp | DALO FTCH ResisT  |o-itud  0-00m 100uA-0100uA | | ES'BULES by and 12y oh
are -1 Amp "
Az %: BY164  56p | 2N44d4  191p P P [ A 0-50V DC  £3-86 sach MES HOLDERS Chrome cover, Red or
PL400s  #pn | ZENERS TRIACS* VEROBOARD* p.tcn &1531"?;\ 9;5390V AC  EnGEWISE Arggﬂs- J;welledt :ih:
IN914 Rng:3-3V-33V { 3A400V 113p 0-1 015 bes0 i 89 x 32 X 70mm M atten Holders thy
IN916 5p |400mW  8p ] 6A400V 140p y (co%per clad) (piain) | 0-S0mA vu 0-1mA, 0-5004A | MES BULBS 3-5V 6V 12V gp
INeotjo+ b [1SW 170 J8Ad00v 160p | 23 =« 2}" 20 19p | Price £3-55 each. Price £4-85 NEONS Mains, Sealed with Resistor,
4003*  mp v_"'_""A CAPS 10A500V ‘35 ) £ i “P 39P 24p | 108 x 82'S x 38mm req. 60mm panel hcle Sq. Top, Red or Gm, Round Top Red 24p
IN4004/5* Ep, Mvﬂnz Tom }2&;88& gsgs a‘; 183 “: 5gp i 0-501A; 0-100uA; 0-5004A 5-30 Neon with leads, 85V AC (No resistor) 8p
:N:?ggh* :g BB{ 40p | 30Ad00v 398p i} 2 13:- ;34', 107p 73 DUAL VU METERS (150A approx) £5-25 SWITCHES* SLIDE 250V ;
3A/100v* 1ay | BSIOSB "30p (40480 99p | 3 k1T 2272 3p  ozp = TOGGLE: 2A,250v | 1A DP 14
sayusov 20, b pLCIr e - ;:p TRANSFORMERS* (Mains Prim. 220-240V) | SPST gsp 1A D; gjo  16p
3A/600V* 271 | Noise Diode | DIAC* Snot face cutter gap |60V 10mA  e0p 18048V 14 2msp+ | PPOT St *Aoﬁ’elz‘%';" n
3A/1000V=30p 4250 105p | ST2 25 | B insertianter: | ién | Ty 1SMA 2P s00-30v 1A 285p+ | SURMIN S oGeLE | PUSH BUFTON'
OPTO ELECTRONICS® VOLTAGE REGULATORS 180 18, o0 }”P G06V15A Sp+ | SESTEH" Bep ggg?"o:-‘/’:gmssp
UIEL%§9+ Ciip 723 DIL  45p Plashc Case 8:162096-6 zggr?\n;&A 1383 9-0-9V 2A  270p+ [ DPDT 6 tag 78p | SPDT Clover 69p
Tizteed” wupouios omn o, usef e Tos 55 ERS 1130 £ UB oot s0-2ma. | BPDT Conro ot A LDrDY a ey st §
TIL220Red  20p DL727 190p| 703 Can Tygg Mgﬂ%lﬁ 1oV 15 [AS10V 038 et 250 24 497 | SWITCHES® PUSH BUTTON: -
Yellow, Gr DL747 -6” A - LTa4 54 niature Non Locking
oAmbe oon; %p MANgs10 &, n%ﬁzt:# %%433 :ﬁ 1V 1800 TOAIS 2 sy 1ap {00V o fA 381 LT700Min. /P P 2:;2,‘("5';'7&&,,"9;.5 pL gussnto; Breaky 2p
ORP12 é8p MINITRON 2015F 200 1A 18V Hi0p Lrapie Type 240p | 5027801100 A"+ 12K Sec. 32054p | SP changeover centre off #n
2N5T 54p| LM309K 150p [M326N L12v 240 -20-18-12-0 1A MOT Min. O/P pri. | ROCKER: (black) on/off 10A 250V 23p
OPTO LM323K 625p LM327N 15 P | Multi tapp!ngs 380p++ ROCKER: llluminated (whit
ISOLATORS MVRS  180p CMS17K 300 1 8A - © |SR2t20112.0 | o 12K, Sec. 802 azp | ROCKER: Lluminated (white)
Tz 1050 DRIVERS MVRI2 180p ~ +1-2V to37V  350p B B ROTARY: (ADJUSTABLESTOP)1pole/
e 0p 75491 8Opf1A-5V  220p LM317H 5W 1-BA (Please add 48p p&p charge to all prices | 2-12 way, 2p;2-6W, 3p/2-4W,4P/2-3W 37p
T 164p 75492 90P[1A-12V 2200  +1-2V 1037V  320p | marked +, above our normal postal charge.) | ROTARY: Mains 250V AC , 4 Amp 4_2‘#
e
INDEX To . ADVERTISERS Electronics Design Assoc. Parcridge Electronics Lid., 8i4
Electronics Brokers Ltd. 824, 893 P.B. Electronics ... 869
Electronic Mail Order Ltd. .. 888 P.C. Radio (Colomor) 880
. . Electrospares . 812 Precision Pettite ... 820
Alben Engineering 8l0 Electrovalue Ltd. . 844 Pulse Electronics ... 814
Alcon Instruments 822
Ambit International 885
Antex Led.... R 843 G2DYM Aerials & Project 890 Radio Components Specialists ... .. 883
Astro Electronics 844 Gorse’s . 894 Radio Exchange Ltd. cover i
Greenbank Electronics 812 Ramar Construction Servrces 894
Greenway Eleceronics 820 Rownsgem . 885
. . Greenweld Electronics 888 R.S.C. (Hi-Fi) . 811
Babani Press & Barnard Publishers 891 G.T. Technical information Service 89l R.S.T. Valve Mail Order .. o0 825
Bamber, B. 876 Radio & T.V. Components Led. 817 -
Barclay Electronics 813
Barrie Electronics 871 na%uzgﬁgnmm Supphes gg: M v e
’ iSi 0 Sales Team (Videomaster 8
e : Televnsnor.l SIRASE e Haversons Surplus cover iii S:xon Enter(talnments ) 818, 819
Bentley Acoustic Corp. ... 882 Home Radio .. .. 889 i ’
B.H.C CF pas Scientific Wire Co., The 893
-H. Component Factors 2 Selray Book Co. ... " 824
Bib Hi Fi ... 889 Sinclair Products .. 839
Bi-Pak Ltd. 826, 827 I.L.P. Electronics Ltd. 881 Sntel . , 896
Bi-Pre-Pak Ltd, (Sterling Sound) ... 823 Intertext L.C.S. ... 8io goni?‘Hi Fé.l” e g:g
" Birkets, |. ... outhern Electrics
British f{lational Rad|o & Electromcs 883 K C C il 891 Southernpvelelce L2
Sehool 815, 880 GO I AR ) Southern Warehouses 879
N BCII £l | L " o Surplectronics 882
ull (Electrical) Lt 887 . Swanley Electronics 872
I':lnear;r;ducts 876
ewis Radio 888
Cambridge Kits 894 London Electronics College 891 Tamba Electronics 812
Cambridge Learning 871 Lynx Electronics ... . 884 }'echnomanc Ltd. g;o
Cara c. R X eleradio Electronics 3
Claz:or:::s,onlcs Electromcs ggfli Tempus - Bae
Manor Supplies 896 T.K. Electronics 890
Copper Supplies ... 000 893 Magnum Publications 891 Trampus Electronics . 886
Components Centre, The 876 Maplin Electronic Supphes cover iy Tudor Tees (Vintage SerVICes) 890
Cox Radio (Sussex) Ltd. 890 Marco Trading ... ... 89
Crescent Radio Led. 822 Marshall, A & Sons 820 N
Crofton Electronics . . 884 Minikits Electronics 894 Watford Electronics -
Welbrook Engineering
Wentworth Radio
. Newmart Electronics 879 West London District Supplles
geévvR:‘::: Led. ... :;g Nixon Electronics 844 Wilmslow Audio . o
Doram 5 BIO 8!6 822 886
Dziubas, M. 8l4 Orchard Electronics 871 Z. & |. Aero Services 8ls
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Copipnnents

SINTEL . ror 17s - cM0s _ DISPLAYS - MEMORIES - BOOKS - MiCROPROCESSORS o jwame

K"- PW 'EASYBUILD' CAR CLOCK KIT, Oct '76 | | DATABOOK and DATASHEETS: (may be photocopies) i

Everything included except battery—IN STOCK NOW New 1978 RCA GMOS and Linear IC Combined Databook ...,

New 1976 RCA 'Poweér , SCR’s,

order as: National Semiconduétor 7400 series TTL Databook, ¢. 200 pages . -A3-48
m H TTL Ph;-oiu'lt' tlca_‘[gll{ndex. Set:f cards mith_giﬁ%gts (top and bottom es

i " views) of T.1. range and many other T.LIC's ... ...... . -..co. 2
AUTOCLOCK KIT Intel Memory Design Handbook, ¢. 280 pages ................. - E5-20
ot v i £|7.85 Intel 8080 Microcomputer Systems Users Manual, c. 220 pages . L E6-5
S E Motorola McMOS Databook (Vol. 5 Series A) c. 500 pages ............E3 5
only 40mm x 154mm x 85mm A 650 pages....£12-95

M680( P c.
Motorola M6800 Programming Manual, c. 200 PaBes.., . .1.eivesies o0 i £5:38
torol klet introducing A -

FULLY AUTHOR-APPRQVED KIT (We wrote the article)
@ Only high quality sed—Piher : roller tinned fibrex, National SC/MP introkit Users Manual ..
1

glass PCB's etc. @ Full instructions included. Simple but sophisticated - R
circuitry gives you good performance at low cost, You benefit from our ex- Nationa : gm; $f°€'a,m"."|':19 and Assembly h‘ﬂanual :
perience in clock kit design, After sales service ble at very bl 2650 Microprocessor Manual 220 pp T i .-'.524-!11

cost. Uses our own crystal timebase kit. EET: i e g Rk
Also available less case—order as “AUT-MODULE KIT" .......... £16-45 E,Q}';ﬁs.ﬂmos,;'},.'}" 3{}‘8?“27.‘.?;‘ &?%Eéfé@é‘gﬁﬂ‘?&os
Other Kits: For details see previous adds or Catalogue: National SC/MP 8 hit, Low cost £0-75 Zilog 280 .,,
‘ACK" Advanced 6 digit alarm clock kit AP Signetics 2650 8 bit, Low cost £0-78 Motorola MCE:
"GCK' 4 digit mini mantlepiece tlock (green disp!
“XTK'" 50Hz crystal timebase kit .., ... ey

2L —
z “ACK + BBK + XTK" ... £33-68" ' "4ECK '+ BBBK'+ XTK™"' £18:40 | CD4o0o 017 CD4027 0-64, CD40St 1-07|CD40SB 082 LCLOCK
. €D4001 918 | CD4025 1-03 | CD4B2 1:07,CDdosy 178 °""'£2
-4 Send for FREE CATALOGUE giving details of our complete  GB002 &'371&DI00 131 CD0sa " 1.07,C0d00s a-92)|Avsize 248
range of Clock kits, Led displays, Cases and other components Cp4007 0-18 |CD4031 1-55| CD4055 1.5t CD4085 1.20 MK50253  E.64
CD4008 1-11|CD4162 1-23i CD4OS6 151 CD40%6 .20 L -0
CBidto 0.64 |<DAoas 2.48| Chaces 143 SBises 128|cAsLe
5 . X 19| & 23| & !
memory ic's and microprocessors CD40Y1  b-15 |CD 135|CD4063 1-26| CDaoso z-11[20wim. 1-00
- CDad12 4-14CDM036 3.03) CDAOGS ¢ 71| CDas02 1-43|10m.for 3%
Please: Microprocessors should oniy be hought by experienced coastructors., gg:g}i 2% cg:gg; :gz égm 0-;.: gg:g}? .::; VEROCASES
Sorry, we cannot answer technical queries or supply data other than from our CD4015 1-16 'CD4033 3.55'CD4069 0-24 | CDas1a  2.15 75141% 2:64
SR 1 GBI LmcRen YEICDu i@l ¥
DL .. 45- 36 -7 Y - Y & . 96 | - -8 y
B30 (519) &2 6850. . o B | CDavta 1.8 |CD4045 095 CDAOTS .24 Chisis 1.a¢ 2D 28
6800.......... £33-87, 2224, | it "ge-78 | CD40t1s 0-64|CD 1-16 CD4073 0-24 CD4520 1:.43 SUNDRY
ISPA /600 (SC/MP) . 8228, , .. £12-16 | CD4020 128 |CD 107/ CD4075 0-24) CD4527 182 CA3130  1-14
2650..c15 i, J 8251, Tiin .. £17-61 CD4021 1-16|CD4045 1-61| CD4076 1-61| CD4532 1-65| yA 741 035
- 8255+ ... e £17-67 | CD4022 1-11 |CD4046 1-53| CD4077 0-60| CD4555 1-04
MEMORY IC's CD4023 §-24 |CD4047 1-04| CD4078 0-24| CD4556 1-04 | SOLDERCON
Intel 2102A-6 (new version of 2102-2). 16 pin IC, TTL compatible, CD4024 &89 |CD4048 #:64| CD408t 0-24| MC14528 1-22| PINS
Single +8V supply, §50nsec., 1024 x 1 bit Static NMOS RAM, ... .. £3-61 CD4025 -4 CD4049 864 | CD4082 0-24| MC14553 4-68)| 100 0-50
intel 2112A.4 650nsecC. 256 x 4 bit Static NMOS RAM. .., CD4026 1-98 .CD4050 0-64 ' CD4085 0-82|iM6508  1-05 1000 4-00

Intersi) IM6508C CMOS 1024 x 1 bit Static RAM, ., ..,

FAST SERVICE. We guarantee that Telephone Orders for goods in stock,
ived by 4.15 Mon-Fri, will be despatched the same day. Private customers
Add 8% VAT 4 25p p&p on all orders. Phone orders Use Access or Barclaycard (min. tel. order £5). Official orders no min

see "Fast service’” for detalls. Export orders welcome 53F Ashion Street,
SIN [ but you must contact us first for special order form and SI NTE Oxford
postage rates. OFFICIAL ORDERS WELCOME, Tel. 0865 49791

PRACTICAL WIRELESS T.V. SOUND TUNER ~ | | CLEARANCE

{Nov. 75 article by A. C. Ainslie) .
IF Sub-Assembly (G8) £6-80. P & P 75p. OFFER
gnuuarggl;mm Vtarifap Ul;l; Tuner £4-00. P & P 30p. At virtually cost price
~way ion Control Unit £1-20. P & P 25p. .
6-way Station Control Unit (Special. Offer) £1-00. g‘lg;fgv 1(\’3zftchléls9ufs (;:;Ir‘;»(/iso-[:':};
Resistors, Caps, Semiconds etc. £5:22. P & P 55p. . adveritsed. Only £17-50 to clear.
Printed Circuit Board £1-00. P & P 30p.
Mains Transformer £2-50. P & P 30p. AN L.C.D. FOR UNDER £20!
Add 1249 VAT to price of goods. P & P all items 75p. '
Copy of original article supplled on request OUR INTRODUCTORY
Callers welcome at shop premises. NS .
Continuous readout of Hrs,
MA N OR s U P P LIES . Mins, and pulsating Secs.
Gold plated case with S/S
172 WEST END LANE, LONDON NW6 Back and gnatching bracelet,
(Near W. Hampstead Tube Stn.) Tel. 01-794 8751 avaifability £19-g0

Sxocial offer—new from U.S.A.
FAIRCHILD TIMEBAND L.C.D's

IT’S EASY WHEN YOU KNOW'! 2+ & Funcions

Constant readout Hrs, Mins, and pulsating Secs.

To avoid missing your copy of PRACTICAL WIRELESS—simply complete Single command button—push onge for Day/Date
this order form and hand it to your newsagent. y g gggsmre":gg&“w'” for cont. .

ORDER FORM -+ PLUS + Auto 4—Y¥r calendar adjust/Backlight/
: A.M.—P.M. setting indicator

Optional cont. alt. Time—

Date display.

TC 411 Chrome finish £27:%0

TC 410 Gold plated £30-9%0

With  teather strap and

Presentation Box,

Not iliustrated

TC 413 Chrome finish  £31-90

TC 412 Gold plated £34-90

With matching bracelet and

P, + T gl

Please reserve/detiver every month one copy of PRACTICAL WIRELESS until
further notice. .

My Name ...... Seereereereiiattieeeerireniiien 06000000 (oo00dnanoono0n0

P Box. G
These are beautiful watches.

. No quibble, 1 Year Guarantee. Prices include
AAIess oivivevveneriiininnanennnenionnns V.A.T. and P, & P, Free Battery/s. Compare our
Prices and specifications.

Send cheque/Money Order to:—
. TEMPUS, Dept. P.W. 57 NORFOLK
D D ety Neeriaissises STREET CAMBRIDGE CBf 2LD  Tel. 55004

Published on approximately -the 7th of each month by IPC Magazines Limited, Fleelway House. Farringdon Street, London EC4A 4AD, Printed in England by Index Printess.
Dunstable, Beds. Sole Agents for Australia and New Zealand—Gordon snd Gotch (Asis) Ltd.: South Africa—Central News Agency Ltd. PricTIOAL WIRELESs is sold subject
1o the following conditions, namely that it shall not, without the written consent of the Publishers first having been given, be lent, resold, hired out or otherwise disposed of by way of Trade at
Dy0re than the recommended selling price shown o the cover, exclading Kire where the selling price is subject 0 V.A.., and that it shall nob be 165, retold, hired out or otheryise dinpoees
ofina orin any thorised cover by way of Trade or affixed to or as part of any lication or ing, literary or matter whatsoever.
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SUPERSOUND 13 HI-FI MONO
AM PL'FIER A superb solid state audio ampli-

fier. Brand new cComponents
throughout. & silicon tran-
gistors plus 2 power output
transistors in push-pull,
Full wave rectification,
Output approx. 13
watts r.m.s, into 8
ohms. Frequency re-
sponse 12Hz 30KHz 4=
3db. Fully integrated
presamplifier stage with
separate Volume. Bass boost
and Treble cut controls. Suitable
for 8-15 ohm speakers. Input for
ceramic or crystal cartridge. Senasitivity
approx. 40mV for full output. Supplied ready built and
tested, with knobs, escutcheon panel, input and output
plugs. Overall size 3” high X 67 vnde X 7§ deep. AC
r‘00/2'10\7 PRICE £13- 75. P. & P. £1-0

DE LUXE STEREO AMPLlFIER

A,C. mains
200-240 v.
Using
heavy duty
fully isola-
ted malns
transform -
er with tall
wave recti-
fication
giving ade-
a t e
smoothing with neghgible hum.
Valve line up:- 2 x ECL86 Triode Pentodes. 1 X EZ80
as rectifler. Two dual potentiometers are provided for
baes and treble control, giving bass and treble boost and
cut, A dual volame control is used. Balance of the left and
right hand channels can be adjusted by means of a sepa-
rate 'Balance’ control fitted at the rear of the chassls.
Input sensitivity is approximately 300m/v for full Peak
output of 4 watts per channel (8 watts mono), into 3 ohm
1 in a c&retu]ly calculated

cfrouit, u.llows high volume levels to be used with negligible
distortion. Supplied complete with knobs, chassis size
11”w x 4"d. Overall height including valves 5”. Ready
built & tested to 2 high standard. $12-40. P. & P. £1-30.

HARVERSONIC  STEREO 44

A solid state
stereo amp-
lifier chassis,
with an out-
put of 3-4
watts per
channel into
8 ohm speak-
ers, Using the latest high technology integrated circuit
amplifiers with built in short term thermal overload
protection. All components including rectifier smoothing
capacitor, fuse, tone control, volume controls, 2 pin din
sockets & 5 piu din tape rec./play socket are mounted on
the printed circuit panel size approx. 937 X 2§” X 1”7 max.
depth Supplied brand new & tested, with knobs, brushed

2 way tch (to allow the
amplifier to be mounted horizontally or vertically) at
only £9-00 plus 50p P & P. Mains transformer with an
output of 17v afe at 500m/a can be supplied at £1-50+
40p P & P if required. Full connection details suppiied.

VYNAIR & REXINE SPEAKERS & CABINET FABRICS
2pp. 54 in. wide. Our price #1-50 yd. length. P. & P. 50p
Der yd. (min. 1 yd.). 8.4.E. for samplea.

BRAND NEW MULTI-RATIO MAINS TRANSFOR-
MERS. Giving 13 alternatives. Primary: 0-210-240v.
Secondary combinations 0-5-10-15-20-26-30-35-40-60v.
hall wave at 1 amp. or 10-0-10, 20-0-20, 30-0-30v. at
2 amps full wave. Size 3in. long X 3#in. wide x 8in. deep.
Price £2:90 P. & P. 90p.

MAINS TRANSFORMER, For power supplies.

Pri. 200/240v. 8ec. 9-0-9 at 500 mA. £1-560. P. & P. 60p.
Pri. 200{240v. Bec. 12-0-12 at 1 amp. £1-85. P. & P. 60p.
Pri. 200/240v. Bec. 10-0-10 at 2 amp. £2-35, P. & P. 90D.
Pri. 200/240V Sec. 28V at }'bamp, 6V at -6 amp, 8V at
50mA. £2:00 + 65p P. & P.

ALL-PURPOSE POWER SUPPLY UNIT 200/240v.
A.C. input. Four switched fully smoeothed D.C. out-
puts giving 8v. and 7#v. and 9v. and 12v. at 1 amp
on load,

Fitted insulated output terminals and pilot lamp
indicator. Hammer finish metal case overall size
6” x 3} x 2§”. Ready built and tested Price £8-75

P. & P. 85p.
8TEREO-DECODER - —
BIZE 2” x 3” x ” ready built. Pre-

Ii h =4
tips) supplied. £5:62 plus 20p. P, & P. @ -
Stereo beacon light {f required 40p
extra.
built and tested, PRICE #7-00, P. & P. 90p.

ALSO AVAILABLE mounted on board with outpui
transformer and speaker. PRICE £8-00, P. & P. £1.

HARVERSONIC MAINS OPERATED SOLID
STATE STEREO FM TUNER

Enjoy fabulous stereo radio at this
fow introductory price!

Designed and styled to match our 10 + 10 amplifier but
will suit any other standard stereo amplifier. The design
incorporates the very latest circurtry techniques with high-
gain, low noise IF stages. Automatic frequency control to
“lock-on* station and prevent drift. IC stereo decoder
for maximum stereo separation. L.E.D. for stereo beacon
indieator. Nominal output ot tuner 100mV. Approximate
size 123”7 wide X 8” deep by 21" high. SBupplied ready
built, fully tested and fully guaranteed. A/C Maine
200/240V (not available in kit form).

SPECIAL OFFER £22-50 + £i-40 p. & p.

HARVERSONIC SUPERSOUND
10 + 10 STEREO AMPLIFIER KIT

A really first-class Hi-Fi Stereo Amplifier Kit. Uses 14
transistors including Bilicon Transistors in the first flve
stages on each channel resulting in even lower noise
level with improved sensitivity. Integrated pre-amp with
Bass, Treble and two Volume Controls. Suitable for use
with Ceramic or Crystal cartridges. Very simple to
modity to suit magnetic cartrldge—instructions included.
Output stage for any speakers trom 8 to 16 ohms. Compact
design, all paris supplied including drilled metalwork
high quality ready drilled printed circuit board with -

SPECIAL OFFERS

Mullard LP1159 R.F.-LF. Double Tuned Ampllﬂer

Module for nominal 470 KXHz. 8ize approx. 2¢” X 1}” X
4”7 7-6 Volt + earth. Brand new pre-aligned. Full specl-
fieation and connection details supplied. £2-25. P. & P. 12p

Pye VHF/FM Tuner Head
covering 88-108 M/Hz. 107
M/Hz L.F. output, 7-8 Volt+
earth. Supplied pre-aligned,
with full eircuit diagram.
Connection details supplied.
Beautifully made with
precision-geared FM gang
and 323Pf 323Pf AM.
Tuning geng only £3-15 +
P. & P. 3bp.

PRECISION MADE
Push Button Switch bank. 8 Buttons giving 16 8/P C/O
interlocked switches plus 1 Cancel Button Plus 3 d/p cfo.
Overall sfze 5”7 x 2%” x 1”. Bupplled complete with
chrorce Anjshed switch huttons. 2 tor £1-50 + 20p P & P.

HI-FI LOUDSPEAKER SYSTEM MK |l
Beautifully made, simulated teak finish enclosure
with attractive slatted front. 8ize 163” high x 10¢”
wide x 0" deep (approx.). Fitted with E.M.I.
Ceramic Magnet 183”7 x B” bgss unit, H.F. tweeter
unit and crossover. AVAILABLE IN KNOMINAL
4 Ohm, 8 Ohm or 16 Ohm impedance (state which).
Handling power 10 watts R.ALS.

PRICE £12-80 each. Carr. £1:90 ea.
Cabinet Available Separately £7-60, Carr. £1°40 each.
Alxo available in 8 ohms with EMI 13”7 % 8” bass
speaker with parasitic tweeter #11-10, Carr, £1°90 ea.

LOUDSPEAKER BARGAINS
5in. 8 ohun #1-45, P. & P. 35p. 7 x 4in. 3ohm #1-69, P. & I".
48p. 10 x 6in. 8 or 15 ohm £8-50, P, & P. 75p. EM.I.
8 » 6in. 8 ohm with high flux magnet #3-06, F. & P. 50p.
E.M.I. tweeter. Approx. 33”. Available 8 or 8 or 15 ohms,
2200 + 25p, P. & P.

“POLY PLANAR” WAFER-TYPE, WIDE RANGE
ELECTRO-DYNAMIC SPEAKER

Bize 113”7 x 14#” x 14" deep. Welght 180z. Power
handling 20W r.m.s. (40W peak). Impedance 8 ohm only.
Reasponse 40Hz-20kHz. Can be mounted on ceilings,
walls, doors, under tables, etc., and used with or without
bafle. 8end 8.A.E. for full details,

Only £8-40 eacb + p. & p. (one 75p, two 90p).

Now also available 8”7. — 8 ohin 10 watts, v.an.s. 20
watt peak 40 Hz-20,000 Hz. Overall depth 1”7. Ideal for
Bi-Fi cr for use in cars £5-10 + p. & . (one 35p, two 65p).

LATEST ACOS GP91/18C mono compatible cartridge with

tfo stylus for LP/EP/78. Universal mounting bracket.
£1-60. P. & P. 18p.

CERAMIC STEREO CARTRIDGE. Universal mounting

brackets and tumover stylus. 70mV per channel output.
ONLY £1-90, P 8p.

SONOTONE QTAHC GOM.PATIBLE STEREO CARTRIDGE

T/O stylus Dmmcnd Stereo LP and Sapphire 78.

ONLY £2-3 & P. 10p. Also available fitted with twm

Diamond T/O styl\]s for Stereo LP. £2-86. P. & P.

LATEST CRYSTAL T/0 STEREO/COMPATIBLE
CARTRIDGE for EP/LP/Stereo 78. §1-80. P. & P, 18p.
LATEST T/0 MONO COMPATIBLE CARTRIDGE for

playing EP/LP/78 mono or stergo recordg on mone

equipment. Only £1-58. P. & P
OFFERED SUBJECT TO

SPECIAL LINES S nviliamic

New but very slightly marked *‘GLENBURN’ BSE
automatic record changer decks fitted w1th cueing Iever,

clearly marked, smart brushed
anodised aluminfum front panel with matchlng knobs,
wire, golder, nuts, bolts—no extras to buy. Simple step
by step instructions epable any constructor to build an
amplifier to be proud of, Brief specification; Power
output: 14 watis r.m.s. per channel into § ohms. Fre-
quenoy responge +-3dB 12-30,000 Hz RBensitivity:
better than 80mV into IMQ. Full power bandwidth:
4-3dB 12-15,000 Hz. Bass boost approx. to +124B.
Treble cut approx. to —16dB. Negative feedback 18dB
over main amp. Power requirements 85v. at 1-0 amp.
Oversll Bize 12”w. X 8”d. x 23"h.

Fully detalled 7 page construction manual and partu
list free with kit or send 25p plus lu-ge 8.4.E.
AMPLIFIER KIT .. £18-50
(Magnetic input components 339 extra)

POWER PACK KIT .. 2550 P. & P. 85p
CABINET £5.50 P. & P. 88p

SPECIAL OFFER—only £23'75 if all 3 items
ordered at one time plus £1 p. & p.

Full after sales gervice
Also available ready built and tested £31-26. P. & P. £1.

P. & P. 65p

3-VALVE AUDIO
AMPLIFIER HA84 MK II

Designed for Hi-Fi reproduo-
tion of records. A.C. Mains
operation. Ready built on
plated heavy ga.uxe mehl
chassis, size 7T4"w. 4"d.
437h. Incorpomteu ECCB'
EL84, EZ80 valves. Heavy
duty, double wound mains
transformer and output trana-
- former matched for 8 ohm
speaker. Separate volume control and now with improved
wide range tone controls giving bass and treble Hit and
cut. Negative feedback line. Output 4} watts. Front
panel can be detached and leads extended for remots
mounting ot controls. Complete with knobs, valves, eto.,
wired and tested for only £8-20. P. & P. £1-00.

HSL “FOUR” AMPLIFIER KIT. S8imilar In appearance
tc HAS84 above but employs entirely different and
advanczd circmtry. Complete set of parts, etc #7-60
P. &P £

10/13 WATT HI-FI
AMPLIFIER KIT

A stylishly finished
monaural awmplifier
with an output of
14 watts from 2
EX84s in push-pull.
SBuper reproduction
of both music and
speech, with negli-
glble hum. Separate
inputs for mike and
gram allow records
and announcerents
to follow each other.
Fully shrouded section wound output transformer to
match 3-15 ) spegker and 2 independent volume controls,
and separate bass and treble controls are provided
glving good 1lft and cut. Valve line-up 2 EL84s, ECC83,
EF86 and EZ80 rectifier. Simple instruction booklet
25p + SAE (Free with parts)’ All parts sold separately.
ONLY 212-00 P. & P. £1'35. Also available ready built
aad tested 816-60 P. & P. £1-85.

lightweight arm and ceramic Hi-Fi stereof
cartridge. Can be used for automatic or manual play.
PRICE £9-56 + £1-20 P. & P

Latest model GARRARD 6300 autofmanual changer
de-luxe with cueing lever, bias compensator, counter-
balanced low resonance arm and fitted with ACOS 104
diamond ceramic stereo cartridge. PRICE ONLY £14-50
+ £1'50.P. & P

Limited number_of the latest BSR C142 auto manual
changer de-luxe. Lightwelght tubular arm with adiustable
counterweight cueing lever, bias compensator. PRICE
$13-00—£1-00 P. & P.

GENERAL PURPOSE HIGH STARBILITY
TRANSISTOR PRE-AMPLIFIER

For P.U. Tape, Mike, Guitar, etc. and suaitable for
use with valve or transistor equipment. 9-18v.
battery or from H.T. line 200/300v. Fregueney
response 16Hz—25KHz. Gain 26dB. Solid encap-
sulation size 137 x 13” x 2”. Brand new complete
with instruetions. Price £1-60 P.& P. 15p.

‘ Prices include VAT at Current Rate

aligned and tested. Sens. 20-560 mV
for 9-16V neg. earth operation. Can
be fitted to almost any ¥M VHF radio
or tuner. Btereo beacon light can be

fitted if required. Full detalls and

instructions (inclusive of hints end

QUALITY RECORD PLAYER AMPLIFIER MK. II
A top quality record player amplifler employing heary
duty double wound mains transtormer, ECC83, EL84,
and ractifier. Separate Bass, Treble and Volume controls.
Complete with output transformer matched for 8 ohm
speaker. 8ize 7in. wide x 3in. deep x 6in. high. Ready
Open 9.30-5.30 Monday to

Friday. 9.30-5 Saturday
Closed Wednesday.
All prices and specifications correct
at time of presy and subject to
alieration without notice.

HARVERSON SURPLUS CO. LTD.

(Dent. P.W.) 170 HIGH ST., MERTON, LONDON, S.W. I9 Tel.: 01-540 3985

w minutes from Soulh Wimbledon Tube Sta

SEND STAMPED' ADDRESSED ENVELOPE WITH ALL ENQUIRIES

(Please write c/éar/y )

PLEASE NOTE: P, & P. CHARGES
QUOTED APPLY TO U.K. ONLY.

& P. ON OVERSEAS ORDERS
CHARGED EXTRA.
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# Catalogue includes a very wide range of
components: hundreds of different 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 MORE.
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guaranteed prices — our latest special offers {they save you
pounds) — details of new projects and new iines, Send 30p
for the next sixi (Spdi her with each copyl.
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deiayed by up to four weeks — so there's still
time to order before publication and get your pack of ten PO BOX 8: RAYLElGH s ESSEX SSB BLR

super special offer coupans, giving big discounts on ten different . iff-on-
popular items. YOU COULD SAVE POUNDS! — S0 DON'T DELAY — 2 Tl AL U S 00 (A5

FILL IN AND POST couPpoN Now!  (Closed on Monday) Telephone: Southend (0702) 47379
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