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RADIO EXGHANGE LTD.

»

NEW EDU-KIT MAJO

.y O e’
Total Building Costs £9 00

P & P + Ins. 85p.

Completely Solderless Electronic
Construction Kit. Build these projects without
soldering iron or solder

Y 7 Transistor Loud-
speaker Radio
MW/LW

Batteryless Crystal
Radio

*

Y 4 Transistor Earpiece
Radio

i Signal Tracer +* (2)%e Transistor Radio
ignal! Injector " ) * ransistor Regenera-
¥ Transistor Tester % 5 Transistor Short tive Radio
PN-PNP Wave Radio ¥ 3 Transistor Regenera-
Y 4 Transistor Push Pull . tive Radio
Amplifier % Electronic Metronome o 4, iple Continuity
* S Transistor Push Pull % Electronic Noise Tester. .
Amplifier Generator ¥ Sensitive Pre-Amplifier
Comnonents include: 24 Resistors +* 21 Capacitors * 10 Transistors

Y 57 % 3” Loudspeaker v Earpiece % Mica Baseboard ¥ 3 [2-way connectors
% 2 Volume controls ¥ 2 Slider Switches ¥ ! Tuning Condenser s 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 5
GCONVERTER KIT

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

Ail Parts including Case and

£3 95 g &mP and Ins. 45p.
b

NEW ROAMER TEN (i
MODEL R.K.3. e
-.u:uunum‘m‘ ummf“n!}%

MULTIBAND V.H.F, AND A.M. RECEIVER | 1,,{'},3;‘;,‘;;%{;‘*"!!!”"*
13 TRANSISTORS AND FIVE DIODES N u

¥ -J('I]\Jﬂl'lltl! mmnmmxnu

> . T, AR § l

QUALITY 5” x 3" LOUDSPEAKER mnm.lnlnhmmmttnmum u
i

EERTE] mmmu
i |_I!Ulli
LU T
m&wh i a%.m&

WITH Multiband V.H.F. section covering
Mobiles, Aircraft, T.V. Sound, Public Bervice £
Band,.Local V. H.F. Stations, etc. and Multi-
band A.M. section with Airspaced Blow
Motion Drive Tuning Capacitor for easier
and accurate tuning, covering M.W.1. M. W.2,
L.W. Three 8hort Wave Bands, 3.W.1,8.W.2,
8.W.3, & Trawler Band. Built in Ferrite Rod
Aerial for Medium Wave, Long Wave and

POCKET
FIVE

NOW WITH 3”
LOUDSPEAKER <
3 Tuneable wavebands.

M.W., L.W., and Trawler
Band, 7 stages, 5 transistors and  Total Build-
2 diodes, supersensitive ferrite rod ing Costs

aerial, attractive black and gold case.
8ize 5} x 13" x 34" approx.
All Parts including Case and Plans.

£3-60

P& P+ Ins.60p.

Trawler Band, ete., Chrome Plated 7 section Telescopic
Aerlal, angled and rotatable for peak S8hort Wave and
V.H.F. reception. Push Pull output using 600mw

Translstors. (fain, Wave-Change and Tone Controls.
Plus two Slider Bwitches. Negative Feedback circuit
and SPECIAL POWER BOOSTER SOCKET AND

NEW

RESISTOR, to virtnally double gain if required.

“Powered by P.P.9 9 volt battery. Everyday

Complete kit of parta including carrying strap. -

Builling instructions and Operating Manuals. serles
£1 3 N 99 Including Post and Packing Build this

excmng new

Case Enclosure Kit (if required) £1-80 inc. P & 'P.
series of designs.

Belt Contained Multi-Band

ELEGTRONIC CONST

sistors and 3 Diodes. Push/Pull

output. 3” Loudspeaker, Gain Control. Superb
9.section swivel ratchet and retractable chrome
plated telescopic aerial, V.H.F. Tuning Capacitor,
Resistors, Capacitors, Transistors, ete. Will receive
T.V. 8oungd, Public Service Band, Alrcraft, V.H.F.
Local Stations, etc. Operates from a 9 Volt PP7
Battery (not suppiied with kit).

Complete kit of parts Including construction plans.

£7- P & P and Ins. 70p.

7 Transist b b

C Receiver Kit. With 5”

Push/Pull output stage, Gain Control, and Rotary
Switch. 7 Transistors and 4 Diodes. 6 section
chrome-plated telescopic aerial. 8” Sensitive Ready

Wound Ferrite Rod Aerial. Tumng Capacitor Resistors,
Capacitors, etc. Operates from a 9 Volt PP7 Battery
(not supplied with kit). Complete kit of parts including
construction plans. £7 o

P & P and Ins. 70p.

LW, Trawler Band 3 Short Wave Bands.
3” Loudspeaker.

RN
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 3” loudspeaker. Attractive case with red speaker
grille. Size 9”7 x51x2}” approx. All parts ineluding
Care and Plana.

Total Building costs £4 * 30 P & P + Ins. 60p.

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

All parts including Case and Plans.

JGTION KITS

Total Building costs £4 * 95 P & P + Ins. 65p.

E.V. 7. Case and looks as above, 7 Transistors and
3 diodes. 8ix wavebands, MW/LW, Trawler Band,
8W1, 8W?2, 8W3, powered by 9 volt battery. Push
Pull output. Telescopic aerial for short waves. 3"
Loudspeaker.

All parts including Case and Plans.

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

, MW

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

EDU-KIT JUNIOR

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

¥ Crystal

Tel: 0234 52367

s i e S e T SRy e S N S
ALL PRICES INCLUDE VAT Reg. No. 788372
¥ Callers side entrance *Lavells” 8hop.

Radio Medidm ¢ Electronic Metronome. % Open 10-1, 2.30-4.30. Mon-Fri. 9-12 Bat.

Wave Coverage — No v 4 Transistor FPush/Pull
Battery necessary. . Amplifler.
% One Transistor Radio. All parts including Loud-

% 2 Transistor Regenerative
Radio
3  Transistor
Radio  Medium
Coverage.

% 4 Transistor Medium Wave
Loudspeaker Radio.

¥ Electronic Noise Generator

Earpiece
Wave

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

£6'55P&P+ Ins. 60p.

Name .



PRACTICAL VL 8 10.1
WIRELESS —

BRITAIN'S PREMIER MAGAZINE FOR THE DO-IT-YOURSELF RADIO AND ELECTRONICS CONSTRUCTOR

EDITOR
Lionel E. Howes, G3AYA . NEWS & COMMENT
20 LEADER ARTICLE—You Lucky People
ASSISTANT EDITOR
20 NEWS...NEWS...NEWS...
Eric Dowdeswell, G4AR
re v 95 READERS PCB SERVICE
ARIIEDILOR Peter Metalll 30 HOTLINES—Recent Developments—Ginsberg
TECHNICAL EDITOR 38 KINDLY NOTE—Tug-'o'-war (April '77)
Terry Carter 41 NEXT MONTH IN PRACTICAL WIRELESS
PRODUCTION & NEWS 54 PRODUCTION LINES—Bill Tull
EDIIOR Bill Tull 56 LETTERS—Comments from PW Readers
TECHNICAL ARTIST 60 TELEVISION—What's in the MAY issue
Alan Martin 65 ON THE AIR—Amateur Bands—Eric Dowdeswell G4AR
TECHNICAL SUB-EDITOR Broadcast Bands SW—Derek Bell
Frank Ogden Broadcast Bands MW—Charles Molloy
VHF—Ron Ham
SECRETARIAL Linda Walji
ADVERTISING MANAGER . @ CONSTRUCTIONAL
- Ith
01-634 4612 Roy Sm 922 2-WAY INTERCOM—Steven Davies
CLASSIFIED ADVERTISING 39 S-DeCNOLOGY—Project No 5 ‘The Ohm Gnome'—
01-261 5762  Colin R. Brown David Gibson
42 THE PW SEEKIT metal locator part 1—W. Ope/
LIS B el 8 BY6 €0 mel GReraio 50 PROTECTED BATTERY CHARGER—G. O. H. Sjogren

a Technical Query Service except on
matters concerning constructional

ticl blished in PW. We d t
2:1:)%%'5 :el:viclzs;a eshelgts or inf?)rmoat?oon . OTHER FEATU RES

o commercial jadios, TV's or elec- 26 MONOLITHIC VOLTAGE REGULATORS part 1—Fixed

All queries must be accompanied by Regulators—Brian Dance M.Sc.
athstan)ped, s?lf-addretsbsed envetlope 33 IMPROVED ETCHING OF PCB'S—J. A. Kennedy
R e e 34 IC OF THE MONTH—No 62—SGS-ATES TBA 820 Low
matters to the Advertising Manager, Voltage Audio Amplifier
Roy Smith. . L 47 CIRCUITS FOR AUDIO AMPLIFIERS part 3—

Send letters concerning editorial F. G. Rayer G30GR

matters to the Editor, Lionel Howes.

57 COMPACT 2m BEAM AERIALS—F. Judd G2BCX

Published by IPC Magazines Ltd., : -

Fleetway House, Farringdon Street, FREE THIS MONTH!

London EC4A 4AD.  Tel. 01-634 4444 THE SECOND DOUBLE SIDED INFO-CARD—

Semiconductor Characteristics.

BINDERS ALSO:

Az T el D eld (e 4 page INDEX listing all articles, letters, Production
supplied by the Post . e [ )

Sales Department, IPC Magazines Ltd., Lines, ‘Kindly Note’, etc., for Volume 52, May 1976 to

Lavington House, 25 Lavington Street, April 1977.

London, SEt OPF, .

COPYRIGHT AND QUERIES

© IPC Magazines Limited 1977. Copyrlght in ali 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.

Wae regret that we cannot answer technlcal querles by telephone nor can we provide Informatlon or advice on manufacturers' products other
than that given In the magazine. We wlll endeavour to assist readers who have querles relating to articles published but we cannot ofter
advice on modificatlons to our published designs. All correspondents expecting a reply should enclose a stamped addressed envelope.

Practical Wireless, May 1977 1
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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 compiete. It can be assembied in two or three hours and fitted in
16730 mins.

Because of the superb design of the Sparkrite circuit it completely
elimihates probiems of the contact breaker. There is no misfire due to
contact breaker bounce which is eliminated electronically by a pulse
suppression clrcuit 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
problerns 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 steel case coated in matt black epoxy resin, ready
drilled base and heat-sink. top quality 5 year guaranteed transformer
and components, cables, coil connectors, printed circuit board, nuts,
bolts, silicon grease, full instructions to make the kit negative or
positive earth, ang 10 page installation instructions.

OPTIONAL EXTRAS

Electronic/conventional ignition switch.

Gives instant changeover from *“Sparkrite’ ignition to conventional
Ignition for performance comparisons, static timing etc., and will

also switch the ignition off completely as a security device, includes:
switch connectors, mounting bracket and instructions. Cables 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
PRICES INCLUDE VAT, POST AND PACKING.

IMPROVE PERFORMANCE & ECONOMY NOW
Note—¥ehicles with current Impulsetachometers (Smiths code on dial
RV1) will requlre 3 tachometer pulse slave unit. £3-35inc. V.A.T.p&p.

E.D.A. 82 BATH STREET, WALSALL WS1 3DE.

Electronics Design Associates, Dept., PW. 5
82 Bath Street, Walsall, WS1 3DE. Phone: {0922) 33652 ,

Name
Address ......

...... - e pia
Mk. 2 D1Y Ass. Kt @ £11.80 % PO ISR

for£
Mk. 2 Aeady Bullt Nagative Earth @ £14.97 S e
Cheque No.

Mk. 2 Ready Built Positive Earth @ £14.97

ignition Chengeover switches & £4.30 ———— e o o
Send SAE if brochure

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

g T ]

RSGB INTERNATIONAL RADIO
COMMUNICATION EXHIBITION
AND CONVENTION

Alexandra Palace, London N22
6-8 May 1977
LARGE TRADE EXHIBITION
Equipment and components from leading manufacturers by
well-known suppliers.
LECTURES

On Microwave, VHF/UHF, HF and SWL topics
(See April Radio Communication for details)

DINNER/DANCE —Saturday 7 May
MEMBERS’ MART —Sunday 8 May

FOR THE FAMILY—AI| the free facilities and attractions
of Alexandra Park
OPENING HOURS
Ilam-7pm Friday; | lam-6pm Saturday;
llam-5pm Sunday

ADMISSION
Exhibition and lectures (at the door): Aduits 40p;
children under 14, 20p
Dinner/Dance (tickets in advance): £5.50

Bookings for trade exhibition and members mart space, and
applications for dinner/dance tickets, should be sent to §.
Hitchins, RSGB, 35 Doughty Street, London WCIN 2AE.

only required.

\_ 1 __ 8% 1§ 1§ 1§ R /

DORAM KITS CONTAIN
EVERYTHING DOWN TO
THE LAST NUT!

A professjonai standard Car Radio you can build yourself. 5 push-button
selectors or manual tuning. Full 4W RMS output with tone control,
sluminated tuning scale and automatic polarity selection, suitable for any
12V car. Supplied complete with full assembly instructions, fitting kit &
speaker. Order code 991-962

Car Radio less speaker £16.95+ H VAT {Order ¢code 991-978)

Qverseas orders—add 15% for p & p. All items offered for sale subject to lAe
Terms of Business as appears in Doram Editlon 3 catalogue, price 60p. The
Doram Kit brochure is also avaliable, price 25p. Comblned price only 70p which
also entities you to 2 x 25p vouchers each one usable on an order piaced to the
value of £5-00 or more {ex VAT).

DORAM ELECTRONICS LTD. P.O. BOX TR8 WELLINGTON
\ROAD INDUSTRIAL ESTATE LEEDS LS12 2UF

An Electrocomponents Group Company

Practical Wireless, May 1977



<4200 WATT DISCO SYSTEM Lo rs s

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

(2) & (3) PAIR 100 WATT L'SPEAKERS

UD 150 Cardioid

£9.95 extra
with system only |

INCL
TDI DISCO CONSOLE

Incorporating twin BER
turntables and Sonotons or

% DISCOMAJOR/200
POWER DISCO CONSOLE

type
with integral Power Amplifier. Acos

Cartri with diamond H.

“ TWIK full sizte GARRARD t bl 8 e Vol. frols .;or “u’mh
with cueing device. turntable. Also MONITORING
TRIDGES with Di d Btyli FACILITIES, plus Treble and

* CAR s lamond "Ly Bass Controls. Sepsrate input
% 8 SEPARATE VOLUME CONTROLS 0. «yiye’ with vol., control.

for each turntable and Mic.

FULL HEADPHONE
MONITORING FACILITIES
CONSOLE COMPLETE WITH LID

£199'35

Also available: 100 WATT SYSTEM £ | §9+95
with Dynamic S8tick MICROPHONE. (Total #144-02)

Black Vynide covered
Osbinet with id,
Or DEP. #16-40 and

18 fortnightly pymts. £] 09 95

2611 (Total $126-47) Carr. 23
posit £40-00 and TD2S STEREO VERSION

12 monthly payments £15-80

: : OF ABOVE f
(Total £297-20) Carr. £7'50. T DREONT 30 £125-00
and 18 fortnightly Carr. £2-00

payments £8-89

including 12”7 UNITS

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

WRITE OR

for Free catalogue

TITAN 100W BASS BINS £99-95

High quality 15~ high flux Bass Unit and J104 Hom
Tweeter in folded horn type e to provide

PHONE

DISCOMA]OR/IOO TWIN TURNTABLE POWER CONSOLE £129-95

Twin Full size BSR turntables. Sonotone or Acos
Cartridges with Diamnond 8tylil. Facilities as TD1 Console but with
built-in 100 watt Power Amplifier complete with lid. Terms:
Depoeit £19-95 and 18 fortnightly pymnts. £7-03 (Totx) 214849

DISCOMAJOR/200 £149-95 g
1o Saday

200 watt version of above. Terms: Dep. £29-95
and 18 fortnightly paymts £7-87 (Total £171-61)

RSC PHANTOM 50 COMBO AMP. £69-95

Rating 50 watts. 3 inputa, 2 vol. controls—Bass, Treble Presence. Carr. £1- bq
Baltable for Lead of Rhythm Guitar, mic., Radio, Tape etc. Inc, High Flox 12~
80w Speaker. Dep. £1098 & 8 monthly payments 88-71 (Total £80-63).

IOOW POWER (SLAVE) AMPLIFIER

Suitable for use with DISCO-
Consoles. Also for increasing output of lower-
powered Amp. Dep
pyts of £6-05 (Total £57-40) Carr. £1-50

100 - 100W MODEL £69-95 carr. £1-50

. £9-00 and 8§ mthly

Carr. £2-50

level of sound output. List price 8144 Terms Dep. £14-98
and 18 fortnightly payments £5-58 (Total £115-39) Carr. £3.

FANE HIGH POWER SPEAKERS "~—%&

Power ratin s R M.S. Cont. 2 YRS GUARANTEE
*Gauss 14001 p 8-15 ohms. CARR FREE.

POP 33T Il" le £13-95 Dual cone. Full range

*POP 50/2 127 50w £15-99 Dep for Pair £8-00 and

8 monthly pymts £3-54 (Total £36:32

*POP 60 157 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 £5)-36)

TITAN GROUP/DISCO SPEAKERS 7%,
GUARANTEED S YEARS Carr. £1. under £18

List RSC Price

TITAN TA/SOA 50W AMPLIFIER

Bolid state, 3 sep. controlled inputs plus Master contrl
Bass, Treble & Presence Controls. Vynide covered cab.
with corner protectives. List price £60. Terms: Dep. £0 i

£49-95 ¥

Matching Cabinet 8pkrs. 1 x 12" £29-85 2 x 12" £49-85

TITAN TA/100A 100W AMPLIFIER

TWIN CHANNEL—4 INPUTS £49 95
(NORMAL OR BRIGHT)

A De-luxe professional unit with

many facilities, R.M.S. Rating. Matching

2 X 12" 120w Cabinet speaker £49.50. with

above only. Carr. £1.50

& 8 monthly paymts £6-05.
(Total £37-40). Carr. £1.

T12/45 127 46w £15:80 $11:95
chldm of T12/60A 127 60w £21-00 $£13-95
Lighting by T12/100127 100w  £36:00 £24-95
£ 49 95 PULSAR T15/60 16” 80w  £26-00 £18-89
Group Equipment | T15/70 15” 70w £28-00 £19-95
by CARLSBORO | T15/100 15” 100w £41-00 £29-98
Full range of | T18/100 18” 100w  £47-00 £38-95
speakers by
FANE CABI.NETS FOR ABOVE SPKRS Heavy duty.

y finished in black Vynide with Vynair fronts
fitted protectlve corner pieces. Various slzes and cut-outs.
TE11 x 12”7 £10-95. TE2 2 x 12” £16-85.

Low Deposlt Terms on orders over £20

TITAN TA/100C COMBO

R.M.S. Amp. incorporating
a fabulous Fane Crescendo
12”7 100 watt spkr for really
superlative results with Lead

50 £119-95

Or Dep 81785 & 18 f'tntly pyts
£6-69 (Total £138-37) Carr. £5

High Freauency

50W HORNS
Imp 8 Q2 Range 3-15|
kHz.Very Sensitive.
Comnplete with 2mntd;
lect it

Carr. £1-50

INTEREST REFUNDED

on Credit Purchases
settled in 3 months

RSC TRANSFORMERS, L.F. CHOKES

MIDGET CLAMPED TYPE 200-250v 50 Hx
260v. (Or 250-0-250v) 60mA 6-3v. 2a. 21-75
3TD. UPRIGHT MOUNTING OR DROP-THRO
280-0-280v. 100mA 6-3v. 4a. 0-5-6-3v. 3a. 8435
300-0-300v. 130mA 6-3v. 4a. C.T. 6:3v.
la. for Mullard 510 Amplifier
360-0-350v. 100mA 6-3v. 4a. 0-5-6.3v. 3a
350-0-350v. 150mA 6:3v.
425-0-420v. 200mA 8-3v.
© 200mA 6:3v. 4a. 8
450-0-450v. 250mA 8-3v. 4
250-0-260v. 70mA 6-8v
250-0-250v. 100mA 63
250-0-250v. 1
330-0-360v. i
300-0-300v. 100mA 6 3v.
FILAMYNT OR TRA!BI!TOB POWEB ACK
13v. 1a. $1-10, 6:3v. 1-5a #1-08, 6:3v.2a. $1-10.
6-3v. 3a481-70, 6-3v. 6a.32:60,13v. 3a.0or 24v. 1-5a.
8860 0-9-18v. lis. £3-26, 0-12-25-42v. 2a. £3-10
COHARGER TRANS 0-9-16v, 1§a. 82:03; 24a. £2-28;
8a. £2:32; Oa. £2-84. 6a. £3-19; 8a.23:48.

FULLY GUABANTEED. Impreg.
and Interleaved whbars necessary.
AUTO (STEP UP/STEP DOWN)
TRANSFORMERS 0-110/120v 200-
230-250v. 80w. £2-90; 150w. £5-20;
250w 26-37; 500w £9-84.

OUTPUT TRANSFORMERS
Pentode 5000 or 7000 to 3Q $1.12;
Push Pull 8w ELB4 to 3 or 16Q
£1-68; 12w 6V6 to 3 or 15 (1 £2-61;
12w 6V6 to 3, 8 or 15Q £2-72;
ELS84to 3or 16 Q 12w £2:61; Ultra
Linear for Mullard 510 etc. £4-35;
18w. sect. wound 6L6, KT66 etc.
to 3 to 15Q 23-71; 20w. sect.
wound EL34, 6L6, KT68 etc. to 3
or 16 Q2 £68-37.

L.F. CHOKES 150ma, 7-10H,
250 3 £1-28; 100mA, 10H, 2000
£1-10: 60mA, 10H. 400 Q 41p.

Carr free £7'95 Pair for series wiring
plus single 'X-over’ unit £17-95

HI-POWER TWEETER

Response 3K Hz-20KHz with 2
mid. Nor elect. filter available 85p.

FANE }104 50-70w Rating 50 Watt 6-95

Imp. 802 3-156 KHz. 8upe:
sensitive 10”7 X 4” appros.

Complete with 2 m.f.d.
Non Eleet Capacltor. Use T'TAN
with twin 127 15 Q2 or single £ I 5 50 H.F. UNIT
16” or 18” B speakers. ° A super ﬂ
sensitive 80 un
TITAN H.F. UNITS kHz. Use with pair lbﬂlz"ornlngle £27-95
8£2 15” Drive unit. Carr 75p

FAL SOUND-TO-LITE UNIT £21.60
COMPLETE SYSTEM  £58.95

Incl. 2 Bpotbanke and bulbs
JINGLE MACHINES from £37-95
ECHO CHAMBERS from £53-95

COLUMN SPEAKERS from £29-95
GROUP/DISCO SPKRS £11-95

Inc. pair of Highly Sensttive Horns.
Range 3-15 KHz. Rating 70/100 watts.
Use with 2 x 12”7 8 speakers in
series, or single 15” or 18” 15 (2. Dep.

£6-95 & 8 munthly payments £3-12.
in CABINETS from

New Branches at HANLEY
WOLVERHAMPTON,
YORK, LIVERPOOL

OPEN ALL DAY SATURDAYS (3 Day Wook)

BRADFORD 10 North Parldo {Closed Wed
BOLTON 23 Deansgate. (Closed Wed ).
BIRMINGHAM 30/!11_5'"!(

==

All ilems subiject to availabllity.
Prices correct at 16.3.77 E. & O.E. ORDER OR A8 QUOTED Phone or Write for FREE CATAL

GLASGOW 326 Argyle Bt. (CI'd Tues.). Tel. 248 4158
HANLEY, Stoke-on-Trent, 44 Piccadilly

HULL 7 Whitefriargate (Closed Thurs.). Tel. 20505
LEICESTER 32 High Street {Closed Thurs.).Tel. 56420

(Total £31-91). 5
Carr. 78p. 7 95
Barclaycard & Access IL ORDERS & EXPORT ENQUIRIES TO:—
PHONE ORDERS quoting AUDIO HOUSE. HENCONNER LANE, LENDS. 18.
CARD NO. accepted Tel: 0532 577631.
MAIL ORDERS MUST NOT BE SENT TO SHOPS
0.W.0. or 0.0.D. No 0.0.D. under #2. POSTAGE ‘”06’#:
MIDDLESBROUGH 103 Linthorpe Rd. Tel. 210385 ’
(Closed Wed.)
NEWCABTLE UPDON TYNE 59 Gralnger St.
{Closed Wed.). Tel.
NOTTINOHAM 19/19A Msrhet Street
RES (Closed Thurs.). Tel, 45088

TERM3S

21469

021- {Clo
CARLISLE 8 English Street (Closed Thurs.). Tel. 38744
7 Shelton Sq The Precinct. Tel. 25983

St. o Str {Closed Wed.). Tal. 41381
OTON 19 Norlhgu(o (Cl. Wed.). Tel. 88043
DIW'IURV 9/11 Kingsway (Cloned Tues ). Tel. 468058
DONCABTER 3 Queensgate, W

O
.

Te
9 MANCHESTER60A Oldham Streat (Closed Wed.

LEEDS 5-7 County (Mecca) Arcade, Brig

(Clou Wed.). Tllh4u252
LIVERPOOL

35 Dawson's Way, St.John's Shop-

ping Centre Tet: 708 9380 (Cl. Wed.).

LONDON 238 Edgware Road, W.2. (Closed Thsun?)’
I 72

4| Frlarult. Walk, St. Georges Shoppg Prec. Tel. 31878
SHEFFIELD 13 Exchange Strest (Caatle Mkt. Bide.)
S8TDCKPORT {Cloeed Thu ) Tol zo'm

8 Little Underbank (Closed Thurs.). Te
SUNDERLAND § Market Sq. (Closed ch J. Tol 1os1a
WOLVERHAMPTON 6, Wulfrun Way

(Closed Thure). Tel. 6306
EDINBURGH 101 Lothlan Rd. (C), Wed. )m*;.l.m 9501 Tol. 238 m)a YORK, s churcn st. (Closed Wed) Tel. 34355
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MINI CONSOLES

Ideal for small desk control
panels and consoles.
Moulded in orange, blue,
black and grey ABS.
Incorporates siots for holding
1.5mm thick peb’s
Aluminium panel sits recessed into front of console
and held by screws running into integral brass bushes.

MC 161 x 96 x 58mm  £1.53 {1-9) £1.50 (10+)
MC 215 x 130 x 75mm £2.20 (1-9) £2.97 {10+)
Add 25p per £1 order value for Post & Packing

LIGHT EMITTING DIODES

Economy Quality 50 for £5 — 100 for £9
Mixed bags, all sizes, various colours

—p 125" a.is" 3 L
= lens iens lens

Full Specification (In packs of 5 LED's)
Red {specify size) 75p per pack
Green, Yellow, Orange (specify size) £1.20 per pack
{lounting clips and data with Full Spec. LED’s only}

Stop wasting time soldering
The NEW MW BREADBOARD accepts
Transistors, LED’s,Diodes, Resistors, Capacitors
and all DIL packages with 6 to 40 pins

Includes siot-in Component SupportBracket and has over

SC BOXES {square corners)
Easily drilled or punched,
orange, blue, black and grey
ABS. Incorporate slots for
holding 1.5mm thick pcb’s.
Aluminium panel sits recessed
into front of the box and <<

held by screws running into = ~— -~
integral brass bushes.

SC 85 x 56 x 35mm 80p (1-9) 770 (10+)
SC111x 71 x 48mm  £1.07 (1-:9) £1.04 {104)
SC 161 x96 x 59mm  £1.49 (1-9) £1.46 (10+}

Add 25p per £1 order value for Post & Packing

400 individual sockets, plus Vcc and Ground Bus Strips
Price £9.72 {includes VAT & P.P.)

TYPE MP NEON INDICATOR

Supplied with resistor for 240 Volts operation
150mm leads, held in 6.4mm hole by nut

M

Red, Amber, Clear, Opal 20p each

TYPE A NEON INDICATORS

Supplied with resistor for 240 Volts operation
Held in 8Bmm hole by plastic bezel
150mm wire leads

8

"UAA  AG AH

Red, Amber, Clear, Opal 19p each
Green 28p each

12 VOLTS MINI HAND DRILL

ideal for drilling pcb, chassis
etc as well as model making.
Supplied with 2 collets that
accept tools and drills with

3/32" and .050” dia. shanks.
£7.56 {Includes VAT & P.P.)

240 VOLTS MINI HANO ORILLS
Ideal for drilling pcb’s, chassis
etc as well as model making.
Supplied with 3 collets that
accept tools and drills with
1mm, 2mm and 1/8" dia
shanks.

£9.72 {includes VAT & P.P.)
Accessory tools... 5 Burrs, Tmm, 2mm, 1/8th Drills,
3/32" Collet Price £1.756 {Includes VAT & P.P.)

SEVEN SEGMENT DISPLAYS

Economy Quality
Common Anode — 0.3" — Left Decimal
Red, Yellow and Green @ 45p each

Full Specification

Common Anode — 0.3 - Left Decimal [
Red @ 98p each
Green and Yellow @ £1.36 each
(Data supplied with Full Spec.
displays only)

Quantity quotations on request

'P.P. Note Unless included in price add 25p Post & Packing

for orders totalling under £10. AH prices include VAT and
are valid in UK only for 2 months from journal issue date

Michoel Willioms Electronics w
47 Vicarage Av. Cheadle Hulme, Cheshira SK8 1P

RC BOXES (round corners)
Easity drilled or punched,
orange, blue, black and grey
BS. Incorporate siots for
holding 1.5mm thick pcb’s.
Close fitting flanged lids
held by screws running into
integral brass bushes,

RC 100 x 50 x 25mm

51p {1-9) 49p (10+)
RC 112 x 62 x 31mm 59p {1-9) 62p (10+)
RC 120 x 65 x 40mm 68p {1-9) 62p (10+)
RC 150 x 80 x 50mm 77p {1-9) 74p {10+)
RC 190 x 110 x 60mm  £1.33 (1-9) £1.30 (10+)

Polystyrene version
in grey only with no slots, no integral brass bushes
RC(P) 112x 61 x 31mm  35p (1-9) 32p (10+)
Add 25p per £1 order value for Post & Packing

J

TWIN

ready tor use
pried ete withthree

95
100 watt colourea lamy i‘a

de ‘V
that Hash inde Dm-——"“

Sound toLight ..,
MA STER UN/T WATTS

CHANNEL

NTPUT PLyGS AND o
DAINS INYT SoexET.

{Less Lamps)

Bcr\\
NIT itting | E g F'"'ﬂg

BANK s i

(less lamps)

[‘ﬁ;p .‘%

rE &, fee

TYPE A spgr

{less lam }

LENGTH

144 inches UN' T
E Flmng

e £1035 CAR

T FAcy

ELECTRONIC
IGNITION,

£9.95 + § VAT

DORAM KITS CONTAIN
EVERYTHING DOWN TO
THE LAST NUT!

£6-90|£.%.,£126

100 WATT SPOT LAMPS
RED.YELLOW,GREEN

BLUE. :
Clear § 3.°c‘;""!

Fntmg

E ﬁ i j# Length
s

@*®
Ftttlng ils su l Flttmgsl7 uu
P ) T TR T
ALBEN ENGINEERING COLTD.

W THE CRESCENT, WORSTHORNE,

(less lamps)

(Order code 997-005}) Subject to availability

Avoid difficulty in starting your car on cold mornings with the Doram
C.D. Ignition Unit. The complete kit incorporates features such as
single switch reversion to the standard ignition system for servicing
etc. and also an immobilisation facility. Improved performance and
fuel consumption,along with reduced points erosion and fonger plug
life makes this unit a2 must for any 12V neg. earth car.

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

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

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

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

usable on any order placed to the value of £56.00 or more (ex. VAT).
DORAM ELECTRONICS LTD..

An Electrocomponents Group Company

\ P.0. BOX TR8, WELLINGTON RD.IND. EST. LEEDS LS12 2UF.
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£ .00 comple
h with
4 circuit
p&p diagram

PYE STEREO GRAM CHASSIS
Complete ready to install-Wave bands L.M,
§ VHF STEREQ, VHF MONO. Controls for
tuning, valume, balance, bass and treble,
. Power output 7 watts R.M.S. per channel
- 14 watts peak into 8 ohms. 2x 8" approx

2ge

p&pPL210 :

35-WATT DISCO AMP

g
Here’s the mono unit you need to start off
with. Gives you agood solid 35 watisrms, 70 &
watts peak output. Big features include two
disc inputs, both for ceramic cartridges, tape
. input and microphone. input. Level mixing

" BSR C141 Superb Viscount IV unitin teak-finished cabinet. Silver fascia with aluminum
chassis speakers and EIL- . rotary controls and pushbuttons, red mains indicator and stereo jack
= deu@“m 1S OMYL. socket. Function switch for mic, magnetic and crystaIDplck ups, tape, tuner, &
T and auxiliary.Rear panel features two mains outlets, DIN speakerand in ut w .
T b poaker p controls fitted with integral push-pull switches

H sockets, plus f + tts K.
=il 1.c 20, plus fuse. 20 + 20 watts rms, 40 + 40 watts pea Independent bass and treble 227
p&pf1 50

WITH Pz 20 POWER UNITLLILET SySTEM 1B For only €80, you get | SYSTEM 2 Comprising our 20-+2
] the 20+20 watt Viscount |V amplifier, | watt Viscount IV amplifier: a pair of
a pair of our 12-watt-rms Duo Type | our large Duo Type 1l matching
IIb matched speakers; a BSR MP 60

m&%’&?

MS per channel output, full short-circuit

-~ and overheat protection.  \ST ¢ 95&,',’,“',2 type deck complete with magnetic | each,and a BSR MP 60 type deck -
Corrpiete with PZ20 Power Supply ~pép M cartidge, de luxe plinth € 00 | with magnetic cartridge, € 00
' 2nd ot B0 | i s o 92" PORTABLE DISCO CONSOLE

P 5 ey .
Carnage surcharge to Scotiand System 18 £2.50, System 2 £5 00 with built-in pre-ampllllers

DIY SPEAKEH KITs Here's the big-value portable disco console
SPEAKERS Two models-Duo llb, | TURNTABLE Popular BSR from RT-VC! It features a pair of BSR MP 60
EASY-T0-BUILD teab;( veneer, 12 watts s, 24 watts | MP60type, complete with magnetic P :tr:;gthtamck::ng:ip%prgﬁsuc'm? )
: 18" x 13%" x T'" approx. rd de us ali the controls an
WITH ENCLOSURE pea AR, e i ge {damond sy iUHand features you need to give fabulous disco

| 234 "E::'?a_w de luxe pinth =

and cover.

22 4[!]

p&pE3.50

¢ Specially designed by

. RT-VC for cost-conscious
. hi-fi enthusiasts, these

. kitsincorporate two teak-
simulate enclosures,
twoEMI13"x 8"

approx.) woofers, two
tweeters and a pair of matching cross-
overs. Easily constructed, using afew basic
tools. Supplied complete with an easy-to-
follow circuit diagram, and crossover
components. (nput 15 watts

ms. 30 watts peak, each unit.,:zs50
Cabinet size 20"x11"x9%"  PER PAIR

 (approx). +p&pf5.50 i )
. " * 7 Chassis is ready punched, drilled and formed Cabinet is finished i teak
COMPACT FOR TOPVALUE  veneer. Black fascia and easy-to-handle aluminium knobs. 22900
~ How about this for incredibie bookshetf ~ Output 30+30 watts rms, 60 +60 peak.
7 value from RT-VC! A pair of high etficiency %
units for only £7.50 — just what you need . WW; -

performances. Simply [ 5 sm
connects into your existing
slave or external amplifier. +p&p6.50

SRR

' 70 & 100 WATT DISCO AMPS

Brilliantly styled for easy disco performance! %
Sloping fascia, so that you can use the
controls without fuss or bother. Brushed
aluminium fascia and rotary controis. Five
smooth-acting.vertically mounted slide control:
— master volume, tape level, mic level, deck
level. PLUS INTER-DECK FADER for perfect
graduated change from record deck No. 1 to
No. 2, or vice versa. Pre-fade level control

Comes complete in every detail.
Same facikties as Viscount 1V ampiifier.

3

%

for low-power amplifiers. These infinite g \)\ BSR T145 (PFL) lets YOU hear next disc | 70 WATT
. bmﬁzlgde:gﬁ%?sessomg to rz‘sjh[:g%ach & 8-TRACK before fading it in. VU meter
CARTRIDGE monitors output level 70 watts
cabinet rzeasures 12" %9 x 5" (approx.) rms, 140 watts peak output.
1 ge;g |:rt‘e vIvS rt;? tv:v%og simulate PLAYER MECHANISM All the big features as on the [ 100 WATT
(appf% o g — 7 538 , o Requires some atten- 26 5 70-watt disco amplifier, but gﬁsm
oL hangl Slormax. | 4 t?am . tion. Complete with built with a massive 100 watts rms,
p ing of 7 w pdpfl % I} mpreamp A.C. 240V +p&pE1.50 200wattsp koutputpower 'D&D” =
RS A = ’ s 4 = v,;,.*

15 WATT KITIN£] 7.00 g;gm

CHASSIS FORM ¢3¢ 5 p pair
When you are looking for a good
speaker, why not build your own from
this kit. It's the unit which we supply
with the above enclosures. Size 13"x 8"
approx. jwoofer (EMI), tweeter,

and matching crossover. Power
handling capacity 15 watts rms.

30 watts peak

T axd STEREO AMP
aw KIT £14.50 rerc200

29 For the experienced constructor .
who wants to design his own stereo, kit includes all
necessary components including constructors manual.
Plus Pair of easy to build 4 watt speakers in klt form,

%

-3 (i'

MOTOR TOP 10 AWARD

RS

=

| Complete with speaker, baffle and with teak snmulate flmsh cabmets 12" x 9 x5 approx 3

.

BSR fixing strip.The Tourist IV for the A s
TURNTABLES constructor only. The ALL pmcgs INC \IAT AT 12%/ w[%agnasgle}gasst;owal our

' BSR MP60 TYPE ¢ Tourist IV has five push buttons, four TR R TS B0 gendstémgeda(ﬂr envelope
Single play record player medum oand and one for ong Wave - wner sooee o ety Prescereetat | forou fuly descnptvecataogue a ay

h . band. The tuning scale is illuminated
Chassis form) less cartridge £15.95  ang aractive smaliaiuminium control pre—

- Cartridges to suit above  pgpgagp knobs are used for manual tuning and
= TnVI|IC| wuw
CARD

further information

© ACOS MAGNETIC sTeRe0 . £4.95  volume control. _
CERAMIC STEREOQ. . F1.95 The modern style lascia has been designed t0 biend

| vlnl(n'mos( car imeariors and the ﬁnisneg radio will &% B Just wnte your ordel
8 # slotinto @ standard car radio aperture. Suze B i
BSR automatic record player deck & 500008 sndarcarsao aper 2lc HIGH STREET, ACTON, LONDON W3 6NG 29 your credt

(Chassis form) with cueing device
1 and stereo ceramic head

Nominal 12 volts posttive or negatve € 050 323 EDGWARE ROAD, LONDON W2

£Q.95 S tatered internaly) Power -, g gy ersnal Shoppers EDGWARE R0, § 30a.m. 5.300.n. Halfdy Tus
9 B QS L) S S, ACTON Ma// Order only no callers.

PaPL200.
G 9 SR e

Y
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PW Seekit - kit

Metal detechnology from ambit

From the firm that brought you varicap tuned AM
radio for MW/LW, the 6 circuit varicap band two
tunerhead, and first with the HA1196 MPX module-
now the first kit for a VCO metal .locator, with a
special presentation of the PW Seekit locator at a
special introductory ‘constructor’ price:

=//

PCB and all components thereon, including hi-stabs and the
special selections where necessary. Signal meter (200uA), and
miniature loudspeaker, search coil wire and coax lead.£16.95.
Plastic parts for the casing, tube and fittings, not cut or
drilled, thus suitable for other metal locator designs. £12.45.
And of course, there is the Bionic Ferret - a VCO metal
locator kit with two extra features: All plastic is cut and
machined to accept the standard controls we supply, and we
also supply U7 battery holder fittings. £34.95,
Prices_exclude 8% vat. PP _for plastic/comalete kits £2.25.

Wireless components - coils, ceramic and mech. filters
for AM/FM, tunerheads, trimmers, tuning pots etc.
Send an SAE for our current price leaflet (Revised Feb 77),
with the full range of TOKO coils, semiconductors etc.
Ambit is now stocking over % million coils for immediate
sale, thus making us the largest supply source in Europe.

BLR 3107N Multiplex filter (two channel).. .. .. .. .. £1.95ea.
CFSE10.7 ceramic filters for WBFM.. .. .. .. .. .. .. .. .£0.50¢a.
BBR3132A 6 pole linear phase filter for 10.7.. .£2.25ea.
Coils for AM/FM/IFTs etc from .. .. £0.30e¢a.

Chokes - a new extended range: luH to 120mH 16/33p
New for constructors: 10mm coil former assemblies, in the
TOKO 10E and 10K format for 50kHz to 150MHz £0.12ea.
TOKO 13k style precision 13mm former with slugs £0.15ea.

A selection from the list of our ICs, transistors,
MOSFETs, JFETs, VARICAP diodes:

INTRODUCING

FROM

A New Miniature
Soldering Iron

220-240 Volts , with
16 - 18 Watts
Insutation tested at 1500 V ac

BIT TYPE
19 1-56mm
20 30mm
21 45mm

FEATURES
%* Lightweight
 Slim, easy to hold

* Four tip sizes

* Complies with
Consumer Protection
Regulations BS. N2 3456 2/14

* All parts easily replaced
* New bit securing method
* Built in suspension hook

Adasised ) PRICES: IRONS £3-70 each
onTV BITS 41p each
Trade enquiries welcome. (Inc'VATand P& P)
Cheques & Postal Orders to Manufacturers & Distributors
S. & R. BREWSTER LIMITED

86-88 UNION STREET, PLYMOUTH, PL1 3HG
Telephone: O752-6501%T

CA3089E-1.94 LM380N-1.00 ZTX212-17p
HA1137W-2.20 LM381N-1.81 ZTX213-16p
TBA120-1.00 LM3900-0.78* ZTX214-17p
MC1350-0.97 uA741V-0.40* power trs. in list
uA753TC-1.80 TBA810AS-1.09 MVAM2-1.35
MC1310-2.20 TCA940-1.80 MVAM115-0.95
CA3090A-3.76 TDA2020-2,99 MVAM125-0.90
HA1196-4.20 uA723-0.80* 3x115-2.70
uA720PC-1.20 MC1312-1.50 3)(125.2.355
a1 SeldlEld B 8104.0.
. o MEMB14-0.38*%  forictviessirteniesees
HA1197-1.40 MEM616-0.67* MODULES:::
MC1496-1.25 MEM6E80-0.75* EF5800-14.00
NE560/1/2-3.50* 7030-10.95
BF256L-0.34 !
NE5S65/6-2.50* 91196-12.99
2TX107-14p 1196-12.
NE555.0.70* Sl 91197-11.35
14p )
LCS'-OQO%CC- ZTX109-14p 7252/3-26.50

CWO please, min. order £1.00 VAT extra, * indicates 8%.
Postage etc. 22p per order, except where stated, catalogue
40p (inclusive). SAE with enquiries pse, overseas orders are
welcome. Access accepted on phone orders if required.

Ambit international
37a High Street, Brentwood, Essex. CM14 4RH
telephone 216029 - STD 0277.

= Schools =
m ‘Dept. No. TT7P, Intertext House, LONDON =
"SW8 4U) or teléphone 622 9911 2
Subject of Interest. . . =

- -
m Name . -
- -
= AdAress ... e v e =
s -
&n ins

6

TECHNICAL TRAINING IN
ELECTRONICS TELEVISION
AND RADIO SERVICING

TICS can provide the technical knowledge that is so essential 11
{to your success, knowledge that will enable you to take advant-
age of the many opportunities open to the trained person. You
study in your own home, in your own time and at your own
pace and if you are studying for an examination [CS guarantee
coaching until vou are successful

! City & Guilds Certificates:

Telecommunications Technicians
Radio, TV, Electronics Technicians
Technical Communications

Radio Servicing Theory

Radio Amateurs

Electrical Installation Work

MPT Radio Communications Certificate

Diploma Courses:

Colour TV Servicing

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

and Contracting

POST OR PHONE TODAY FOR FREE BOOKLET.
-] To: International Correspondence §
EICS
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g 5 55.1100

100W AMPLIFIER

Stirlin
SAVE £1:95 ON THIS 100 WATT
R.M.S. POWER AMPLIFIER

WITH POWER SUPPLY UNIT

$s.1100

Delivers 100 watts R.M.S. into 4 ohms using a 70 volt/2A supply.
Input sensitlvity 500mV for full output. Response—10Hz to 50KHz
+1dB. S/N ratlo better than 75dB. Distortion at half power typically
0-1%. With heat sink mounting bracket. 57 x 33” x 1}” ($S.1100H
with full size heatsink).

£9-45*
Full size
heatsink £1*

$§.370 £12-50*
YOU PAY ONLY £21-00* FOR THE TWO TOGETHER

There is real power and rellabllity in this assembly. By buying them together you - r
save nearly £2-00 on these already competlitiveiy priced units. IDEAL FOR DISCO, 5
P.A. and such ilke applications. Send only -00* (+ £1-00 p/p) for $S.1100H with ]

full size heatsink and Power Unit §8370.

(" MORE STIRLING SOUND Q. V MODULES TO SAVE YOU MONEY A
POWER SUPPLY UNITS

WITH 13-15V
TAKE-OFF
POINTS

Except

5S5.312 A

A new heavy duty power supply unit to deliver 70 volts/2 amps.
Complete with malns transformer and low-voit outlet Plp—£1-00}

$5.370
70V POWER
SUPPLY UNIT

UNIT ONE

A real money saver this. Compatible
with all relevant Stirling Sound modules

AMPLIFIERS

3 TO 40 WATTS R.M.S.
$8.103 3 watt r.m.s. mono. Uses one |.C.

protected against short circuit £1-75
$S5.103-3 Stereo version of above using

two 1.C.s £3:25
$8.105 5 watts r.m.s. into 4 ohms,
using 12V £2-25

$S.110 10 watts r.m.s. using 24V and

4 ohm load £2-75
§S.120 20 watts r.m.s. into 4 ohms,
using 34V £3-25
$S.140 Delivers 40 watts R.M.S. into

4 ohms using 45 volts supply unit such
as $8.345. Ideal for small disco, P.A.
etc. £3-95*
If ordering Stirling Sound power supply
units with Modules $8.103 to S$S.120,
V.A.T. becomes 124{%.

TONE CONTROLS/PRE-AMPS

$8.100 Active tone control, stereo.
+15dB on bass and on treble £1-60
$§S.101 Pre-amp for ceramic cartridges,
etc. Stereo. Passive tone control details
supplied. £1-60
8§S.102 Stereo pre-amp for fow output
magnetic P.Us. R.LLA.A. corrected. £2-65

as well as other makes.

Combined pre-amp with active tone-
control circuits. +15dB at 10Khz treble
and 30Hz bass. Stereo. Vol./balance/
treble/bass. 200mV out for 50mV In.

Operates from 10 to 16V supply. £7-80 -

UNIT TWO
As above but with input for mag. input, 1-5mV.
R.LA.A. corrected. £10-85

F.M. TUNING MODULES

8§S.201 Front end tuner, slow geared
drive, two gang. A.F.C. facﬂlty Tunes

88-108 MHz. £5:00
§8.202 L.F. amplifier. Metering and
A.F.C. facilities. £2-65

$§8.203 Phase lock loop Stereo Decoder
for use with the FM mono tuners. A LED
may be fitted. £3-85
$85.203-1 Coil-type stereo decoder
Neg. earth with |.C. £2-50. Pos. earth
£2-00.

WE MAKE DELIVERY QUICKER by saving time
in turning round your orders, Now when ordering,
you send direct to our factory where QV (Quality

and Value) Modules are made. Our shop and show-
room continue as usual for those calling personaliy.

WATCH HOW THE STIRLING SOUND
RANGE GROWS!

MODELS

TO CHCOSE FROM
Complete with mains transformers and
low volt take-off points inot $S5.300).

All at 8% V.A.T. rate. Add p/p
$S.312 12VHA £3-75*  50p
$S.318 18V/I1A £4:15* 50p
$§S.324 24V/1A £4-30* 50p
$S.334 34V/2A £5-20* 50p
$S.345 45V/2A £6-25* 50p
$S.350 50V/2A £6-75* 50p
$S.370 TOV/2A £12-5%0* £1

$8.300 Power stabilising unit 10-50V
adjustable for adding to unstabilised
supplies. Bullt In protection against
shorting (p/p 35p) £3-26*
$S.310/50 Stabilised power supply with
variable output from 10V to 50V/2A.
Buiit-in protection against shorting
(p/p 50p) £11'95")

WHEN ORDERING add 350 for pjp unless stated otherwise.
V.A.T. add 12{% to tota! value of order uniess price Is shown® when
the rate is 8%. Make cheques, etc. payable to BI-Pre-Pak Ltd. Every effort
is made to ensure correctness of information at time of golng to press.
Prices subject to alteration without notice

5t|rlmg Sound

A member of tne Bi-Pre-Pak group of compasiies.

A GOOD START FOR MOTORISTS

with a STIRLING SOUND "SUPER SPARK" Mk, 5
Eiectronic lgnitlon Unit. Over 1,300 Super Spark
Units have been sold by us. Adjustabie for + or—
earth; simple rev. limiting control; on-off immobills-
ing switch; switch for instant revert to car's own
ignition; neon; Indicator; in strong enclosed metal
box 63 x 4§ x 4} ins. Inc. transfrmr. (P/P add 50p

either model + 8% V.A.T.).
Dept. PW.5, 37 VANGUARD WAY, SHOEBURVN!SS ESSEX.

KlT £8'95* READY BUILT £| 0'95* Telephone: Shoeburyness (om-zl)

Shop & Showroom: 220/4 WEST RD., WESTCLIFF-ON-SEA, ESSEX SS0 9DF. Phonl Southend (0702) 46344
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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/Voit 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.

250uA to 2-5A (5 Ranges). Resistance, Low Ohms, Ohmsx1, Ohmsx10,
Ohms X 100. Output Level Measurements 1-5V to 1000V (5 Ranges)

20,000 Ohms/Volt 80 RANGES

it + 6dB to + 62dB (5 Ranges). Capacitance 25uF to 25,000 xF (4 20.000 Ohms/Volt 1% d.c. 4,000 Ohms/Volt a.c. 2%

X Ranges). 1000 times overload protection (on Resistance ranges).
e Meter movement diode protection. Size (without case) 90x

V d.c. 100mV to 2kV (13 ranges). V a.c. 2V to 2kV
(1% Ranges). | d.c. 50uA to 10A (12 Ranges). | a.c.
2501A to 5A (10 Ranges). Reslstance Ohms x 1, x

70 x 18mm. Automatic zero, non-parallax mirror scale. Un-f 100, x 1000, x 10,000 and Low Ohms. Reactance
breakable carrying case and probes supplied. Full After[f§ Detector 0-10M Ohms. Freq. Measurement 0-5000 Hz

a y n . (2 Ranges). Output Level 10-2000V (9 Ranges)

Sales Service available. Pl‘lce £16-15 inc- VAT Declbels —24-+70dB (10 Ranges). Capacitance
0-500,000 pF {2 Ranges using malns supply) 0-20,000
R W LG I S A CIU RO TS [T GRS ~F (4 Ranges using Internal 3 Volt battery). 1000
a comprehensive range of acces-

times overtoad protection on Resistance ranges
and meter movement diods protection. 10 Measure-

CY RSO TTH SR GE U T ( LTE T TIEl ment Functions and 80 Ranges. Size 128 x 95
ialised probes, transistor-tester etc. 32mm. Non-parallax mirror scale. Unbreakable

1.C.E. High-Voltage d.c. Probe, Model 18.
Input Impedance: 500M Ohm, nominal (Other
values available to order). The Model 18 d.c.

carrying case supplled which contains probes,
mains lead, crocodlle clips and shorting link.

Price £27.27 inc. YAT

Probe consists of a highly insulated moulded

plastic body, fitted with a

hand guard-ring,

containing a stable, precision 500M
/ hm resistor, which may be used to

extend the d.c.

voltage measuring

capability of analogue multi-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

Sole Importers
and Distributors

Electromc Brokers Lid

49-53 Pancras Rd., London NW| 2QB. Tel: 01-837 7781

—
ELECTRONICS {‘:)l!.‘a ge(lis.

Stockists of: Amstrad- Teleton- Akai-Sansui- Wharfedale’
Pioneer * Rotel * Garrard - Connoisseur

BATTERY ELIMINATORSP&P 25p SPEAKERS P&P 70p

input8, 7-5 or EMI 13” x 8”, 3, 8 ohm Plain £3-40
2‘3’6(.:51 at'300m AW i .. £3-28 8” x 5” C. Maq 5 watt,

12v d.c. Input (weclfy outpule 7 5 3.8 °f)5 ohm . .. £2°35

or 9 d.c.) at 300m 5-20 8” x5 Dualcone

8 ohm, 10 watt .. £3-70

ELAC 6{” 8 ohm Dualcone .. £3-35

CARTRIDGES & STYLI D-D 8” 8 ohm Dualcone ... £3:45

P&P 25p & RPL 10” Dualco £4-10

Cart.  Styil Richard Allen Sow 128 or 15°
Acos GP91/25C or 3CS ohm .. .. £12-20
(ster. comp) £1-60 £120  MICROPHONES P&P 45p

GP93I1 or 85/1 UD 130 50K/600 ohm

£2-00 £1-20 unl-dir. ball metai . £7-90

8857 or o0 Condenser Mic. 600 ohm ECM77

ster. ceram. £2-00 £1-20 omni-dir . £10-50
GP101 cryst. comp. £1-00 - Cassetto Stick Mic. with
G104 ster. ceram £2-60 £1-20 R/Control . £1-65
BSR X5M or XSH Cass. Stick Mic. with

cryst. comp. £1-65 £1-20 R. Control (Philips type) .. £1-93
SXBM or SX6H .25 g1.20 CASSETTES P&P 25p

cryst. ster. £2-25 £ cs0 co0 €120
SC5M ster. ceram. £2:75 £1:20 |, Nolse  £0-37 £0.48 £0-75
Sonotone 9TAHC or Phillps £0.66 £0-90 £1-27

STAHC/G (Dlam)  £2:68 £1:28  pomorex £0-81 £1.38 £1.80

3309 2 & Cassette Head Cleaner £0-55
Audlo Technica ATSS £2:25  —  Goesele Bead & De-
Goldring G850 g;g g;g magnetiser .. oS .. £1-99

Gaom £5.25 £1-75 RECORD DECKS PAP £1:35

G800E £9.06 £3-50 GARRARD SP25 Mk IV .. £20-70
Shure Cartridges & Styll GARRARD 5P25 Mk [V/G800

Ma4G/Ma4C £7-70 £6-20 with Plinth & Cover .. £33-20

MSS5E £9-20 £7-15  BSR MP60 (P128] | E17-35

MT7SED Type 2 £17-13 £12-65 Plinth & Cover for Gnrrard

M7SEJ Type 2 £14-30 £8-78 BSR £

M,0. prices only. VAT inc. Sublect to Avallablllty & manu(s Increase Send
30p for Catalogue. Barclay/Access.

Tel. 061-832 7710. Leeds 4 New
hapel. Tel. 051-236 0738

Malil Order Deptrw/s.
Belmont St, Monton,
Eccles, Manchester.

Tel 061-789 5268

J. BIRKETT

Radio Component Suppliers

25 The Strait, Lincoln LN2 1JF

Telephone: 20767
10,000uf 16v.w. ELECTROLYTICS size 33" X |%” @ I5p ea. 4 for 50p.
SOLDER-IN FEED THRO s 300pf, 1000pf. at 20p doz.
100 ASSORTED MULLARD €280 CAPACITORS for 57p.
CRYSTALS 5 MHz 10X Type @ 50p. 600 KHz 10XA) Type @ 50p.
TUNING CAPACITORS 150 + 150pf Direct Drive @ 50p each.
20 VARI-CAP DIODES Untested for 40p.
VHF SUB-MINIATURE 10 + 10pf AIRSPACED PRESET CAPACI-
TORS @ 22p each.
SILICON PHOTO TRANSISTORS @ 50, SILICON PHOTO
DARLINGTONS @ 22p.
BRANDED T0%0 PLASTIC BC 108 or BC 212 types at |0 for 60p.
VHF DUAL GATE MOS FET's like 40673 @ 33p, 4 for £1.10.
200 ASSORTED {, 1 WATT RESISTORS for 75p.
BOOKS "Practical Test Equipment”’ @ 75p, Simple Short Wave Receivers’,
@ 60p, Practical Electronic Projects @ 75p. The Three Books for £1.60.
60 WIRE WO UND RESISTORS Assorted Values | To 10 Watt @ 57p.
SUB-MINIATURE LOUDSPEAKERS 8 Ohm 1}” Dia at 75p.
6 FET's like 2N 3819 for 75p.
7(.0084- 200 + 100uf 300v.w, ELECTROLYTICS size 23" x 1}’ @ 25p, 10 for

1.80.

50 BC107-8-9 TRANSISTORS Untested for 57p.
TBA 1208 1.C’s Untested with data @ 6 for 60p.
100 MINIATURE SILICON DIODES Assorted for 57p.
2.5 GHz DUAL NPN TRANSISTORS Un(ested with data at 4 for 57p.
10 MULTI-TURN TRIMPOTS Assorted for 6
COMPRESSION TRIMMERS [0pf, 30pf, 50pf ISOpf 750pf, 1000pf All at
6p ea.
6 To | SLOW MOTION DRIVES @ 55p.
SILICON SOLAR CELLS 0.5 Volt 5 mA at 35p each.
SILICON NPN POWER TRANSISTORS BD 187 at 4 for £1.
;rECXAS 800 Volt 2 Amp NPN PLASTIC T03 TRANSISTORS @ 50p, 3
or €£1.10.
50 AC 128 TRANSISTORS Branded But Untested at 57p.
1000uf 40v.w. ELECTROLYTICS size [4” X 4" at 3 for 35p.
PLASTIC TRIACS 50 PIV 6 Amp @ |5p, 400 PIV 6 Amp @ 60p.
PLASTIC S.C.R’s 50 PIV @ |5p, 400 PIV @ 40p.
FT 234 CRYSTALS. 8040, 8100 KHz @ 75p ea. 7620, 7720, 7966.7, 8166.7,
8233.3, 8300, 8366.7, 8483. 3 8583.3, 8650, 8716.7 KHz. All at 40p ea.
TRANSMITTING CAPACITORS 80pf, @ £€1.85, 500pf @ £3.50.
TANTALUM BEAD CAPACITORS -luf 35v.w., I5uf 35v.w., -47uf
35v.w., tuf 3Sv.w., 2-2uf 3Sv.w., 4-7uf |Ov.w., 4-70f 3Sv.w., Suf 25v.w.,
6-8uf 25v.w., 6-8uf 35v.w., |0uf 25v.w., [Suf 20v.w.,20uf6v.w., 22uf 16v.w.,
33uf 25v.w., 47uf 6v.w. AII at 9p each.
Please add 20p post and packing on U.K. orders under £2. Overseag orders at
cost.
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£x-201P 4

127 step
programmable
10 digit or 8 diglt, 2 Exp.
127 Steps. 10 Inde.
mems, cos, sin, tan.
All log functlons
Degres Rad. Un-
condltlonal Jump
and manual jump
as well as Indirect
address, subroutine
etc. The programme
function allows you
to handle any type
of calc. under any
conditlon

*£49-95
- The world's first fractlonal
fX 102- calculator. 10 digits or 8

plus 2 Exp. sin, cos, tan, Deg. rad. (exp.
1099), Trig. Inverse common & Natural

logs. Reciprocals. Sexagesimal, Pi
entry. Statistical calcs. Incl. 2 kinds of
Standard deviatlon and other appll-
catlons. *£49-95

8diglts or 6 plus 2 Exp. as
x-19. 02 g inverse tig. AN
log functlons. Sar roots, Reciprocals.
Sexagesimal/Decimal conversions.
Fractlons. 2 kinds of Standard Deviatlon
and other applications. £16-95

fx_21 8 diglts 2 exqonents. 21

TECHNOLOGICAL

00000 FRECISION PRODUCTS

L.CD.
KLC3A

Constant display. Hrs,
Mins & pulsating secs.
Chrome wlith Stainless §3
Steel back £11-90 Square

face with back llght.
£22-50. Both with FREE

Adjustable S/Steel E

bracelet. . W b 1 Id i

G Ipeltale ;1';-"9: racelet nOgNoLY £11-95 | orationof Y = Hx).

KLC Stop Watch KEDSB (R)£29 -85
50 functions. 1042 mems.

Constantly shows hrs, mins 7949D Means & standard devs. All

& Pulsating secs. Press
command button for mth
& date, press again for

mins & secs. May be set
to alternate hr & mins to
mth & date every 2 secs.

fa’ifﬁ_:&ﬂ";idswég!'op £18-95 s Inates. 2-store mem. Mean and Standard
WATCH FACILITIES Gold Plate £20-95 = devlation. (R)£21-95
innest on the market. = -

. (= A fantastlc 6-Funclions— As 4148 but Green display and
£39-50 Gold Plate £42:50 Ry KEDGC window disptay shows 1800' Bat operation.
FREE matching bracelets Hrs, Mins, Secs, Mth & e £19-95*

with each. Date. Day of week in

Kch letters. Single button. PR100 New Prog. Scientific £42-95
Conti is hrs, mins & Auto-held & Fade-out. N60 (Navlgator) £12-95

Scientific funct
£15-95
fx-100.

Liquid crystal Sel. 1000 hr.
A L10 As ALS but with 10 dlgitsl

pulsating secs. Press
command button for mth
& date. Press again for
secs readout. Setting for
alternating hrs & mins to
mth & date every 2 secs.
Atf!o-_lllme reset. 4 yr

Bat. life £19-95
15-95
s R56 (Ilus.)
* 100 Step
programmable
10 diglt, 2 Exp.
10 Inde memorles,
all log trig
and Stat functlons.
Can be programmed
for maths, elec-
tronic englneering,
statistical, financial
and navlgation.

£54-95(R)
SR52 224 programme steps. 20

¢ Independent memories. 9
level parenthesls. Card programmable.
Supplied wlith 20 blank magnetic cards
and prog. manual. (R)£194.40
Any of the followlng pre-programme
manuals: 1. Statistics. 2. Electrlcal
Engineering. 3. Mathematics. 4. Finance.

ONLY £25 each
SR51 ll 10 digit, 2 Exp Recharge-
e able. All log. and trigs,
Hyperbollc x to the root of y. Rad & Deg.
Factorial. Mem. 3 Inde. mems. Linear
regresslon. Mean, varlance, standard
deviatlon. Generatlon + 7 baslc con-
verts., and their inverse Engineering
Notatlon. (R)w .95
Tl30 48 functions plus Algebraic
e gperating system. 15 seats
parenthesls. Constant, roots, powers,
reciprocals. Sci notation. Log, trlg, deg
rad, mem, step function.
£15-95. rRK2 Nic Charger Kit £7-95
T|40 Sci-47 figures funct. slide
o rule 4-50

Prin it for Fr52 & 56
PC100A. ™" "% 17550

. 'Nite-llte'.
FREE matching S/Steel

bracelet £36-95

LADIES DIGITAL

THE IDEAL PRESENT!

- An elegant 6-function
watch. Shows Hrs,
Mins, Secs, Mth,
Date, Dayi She'll love
this plece of
mintaturised elec-
tronic wizardryl Gold
Plate or with stylised
Chrome Bezel, each
with matchlng
bracelet.

GOLD PLATE

New range of Quality
Electronic Watches
L.E.D. Y.

KED1A .

ideal present! This styllsh (g
3-function L.E.D. shows
Hours, Minutes, Seconds,
Beautlfully finlshed with
S/steel back & FREE
styllsed leatheratte strap
or Matching S/steel Brace-

6-Functs. Shows Hrs, Mins,
Secs, Mth & Date and Day.
4-Yr calendar. Beautlfully
finished with S/steel back ||
& FREE Matching Stainless
Steel Bracelet

4 Yr calendar. Case In
solid S/steel with

sfratcl}proofmlneral ROCKWELL
glass.

tching S/steel
?dal:slantfle b?a?el 64R D1zsldillglst.)

et,
£29.95 Gold Plate £33-90
This Is a superb jewellery piece.

KED6D

Month & Day of the Week -50%
lh:||| L-ttsarsl Sgowsh:i‘rhs. Loy
ns, Secs, Date, & R
Date, Day of Week, Auto 44R D- g.ﬂ:g:: :rrui 2 Exp.

4-Yr calendar, A.M./P.M.
Set/Indicate. One of the
most sophisticated
watches at this price.
Accurate to wlithin a few
secs a year.
Satin Stainless Steel with

FREE matching Steel Lall' Incl,ugedr)‘. Full:I memory. Click
bracelet. uttons. Rechargeable.
Including recharger. (R)£21 -95

£33.90 ONLY Gold Plate £36:90

CBM

51 90R (INus.}
10-dlgit,
2 Exp. 90 functlon
pre-programmed. Metrlc
conversions. Extra
functions to the 4148R:
| Perms and combina-
{ tions. Gamma. Pois-
son and Binomial
distributions, fac-
torlal, complex num-
bers, hyperbolic
functions, ilnear
regresslon and Inte-

L\

logs & trigs. etc. Polar rec co/ord.
1175

4148 10-dlgit + 2 Exp. Fuil log and
e trig. funct. X3, Reclprocal, 7,

x root of y. Polar rectangular_co-ord-

or 8-dlgit + 2 Exp.
Additlonal to the
44RD. Polar rec.,
co-ordinates. Log
Trlg, rad or grad.

Green Display. Store.

Simllar to the 63R
less factorlal. £19-50*

24K. Stainless Steel Slimtine. Green
dispiay. In beautiful leatherette wallet

in
to ‘hold: en, note pad and credIt cards

Finlghed

£26-90
sisteel £24-90 l

HEWLETT PACKARD

HP25R Prog. |
Hibes Prog. +-Scl. 3 Time £239-76 DECIMO DIGITAL
HP91 (Scl. Printer) £321-58 CLOCK RADIO

HP67 Fuily Prog. £369-09
HP97 Fully Prog. with printer £624-79

NEW ZYTRONIC TELE-GAME

Tennis, Football, Squash. Score marker.
Ball sound effects—2 pings. Player
identification. Red light point winner

Indlcator. £39 ) 90

These games are easy to play and a joy for all the family !

ALL ITEMS CARRY t YR GUAR. PRICES INCLUDE VAT
(R) FREE Charger

* FREE B.S.1. adaptor.

pings—one for point score, one for bat
strike ball, one for ball strike boundary
and automatic scoring.

T LARGE
he DIGITAL
e, READOUT

DE LUXE .
THIS  DELUXE  MODEL | [T 1o e ot o o 13 hiah
HAS  Tennls, Football § orange-glow digltal readout which Is

completely silent and non-pulsating.
In a beautifully styled enclosure with
up-to-date VHF/MW radio. You can
awake to soft music or alarm. Auto-
matlc 80 minute 'sleep’ button in case
you drop off while the radlo Is onl

OUR PRICE £33-95

Plus £1 P&P

Squash, Solo. 2 bat slzes,
2 Ball speeds, 3 distinct

£48-90

NOVUS

4640 (Ilus.)
10 diglt, 2 Exp. 54 functions.
4-level roll stack, 3 Fully addressable
memories. Logs, Trlgs, Stat and Metrlc
conversions etc. (R)£42 95
4650 8 digit, 2 Exp, Algebralc loglc
* 2-level parenthesls. Full mem.
Addressable. Trlg, sin, cos, fan and
inverse trig functions. Deg rad. Re-
ciprocai, Sq root. Powers and Pi entry.

Mem Ex and Reglster Ex (R)£2750
4525 8 + 2 Exp, 100 step prog. B.P.N.

6035 100-step programmable Statis-
e tician. Rec'-argeable.
(R)£34-95
'6025 Rechargeable. Financier 100-
* step programmable
(R)£34-95
4510, 8 diits. 3 leve) stack. All trig &
* log functions. V7. 7. Recl-
procal Memory, etc.

6030 Statistician.
Sci. 8 Dig. + 2 Exp. 4 Figure
4520, SiAPST O gses

roll stat. etc.

Full log and trig. XY E
Mem. 4 roll stack, skip, delete. Ad-
ditlonal progs within the 100. step
(R)£34-50
100 st:
4515, 1305 0% (R)£23-80
601 o.MetrIc.
B

.Q5* above. Green display
£15-95 i PARENTHESIS.

SINCLAIR

CAMBRIDGE SCIENTIFIC all'trlg, log
& deg. rads etc. £8-95
OXFORD SCIENTIFIC larger verslon of

£12-95%

= ORDER FORM |~

PHONE CALLS AND PERSONAL CALLERS WELCOME MONS to '
THURS BETWEEN 2 & 5 p.m. 01-458 4755, SUNDAYS 10a.m.to 1 p.m.
To: BARCLAY ELECTRONICS Dept. 8PW, 1115 FINCHLEY ROAD,
TEMPLE FORTUNE, LONDON N.W.11 (Near the M1) l

Please BENM M@....cooiiiiiiirmeiarnrineresaesiinsreraennri e onias

r
!
|
|
b wimpithout ot
i
|
:

| mains 1 1 cheaue/money order total
value £........ Ny e—— gt Please add 55p to all items to cover p. & p. '
NAME '
ADDRESS '
1 COMPANY. GOVT. DEPT. AND I

ressmniy barclayssis

\--————————_——————'

HOSPITAL ORDERS. BARCLAY/
ACCESS

J
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DOES IT HAVE

(Carr. 50p on supplies)

TAM1000 100W 4 OHMS 85V £9-80

TAMS00 50W 4 OHMS 45V £1-50

TAM250 25W 8 OHMS 45V £4-75
POWER SUPPLIES

For 1 or 2 TAM280/500 £7-50

For 1 or 2 TAM1000 £9-30

M Suits loads 4-16 ohms

I 20-20,000 hz +1dB

B Silicon circuitry throughout
B Glass fibre P.C.B.

W High sensitivity (100mV 10k)

M Low distortion (0-1%)

B Low profile (1* High 34* x 3%)
B 75% efficient

B Accepts most mixer/preamps
B Four simple connections

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

BEFORE YOU BUY AN AMPLIFIER MODULE—CHECK:

% 30 A POWER TRANSISTORS -+ GLASS FIBRE P.C.B.
v 3A DRIVERS (100 W UNIT) ¢ INTEGRAL OUTPUT GCAPACITOR

THEN COMPARE WITH THE TAMBA RANGE—EXCELLENT VALUE—25, 50 & 100 W RMS

ALL PURPOSE
MIXER/PREAMP

(WITH 8¢ mm SLIDER VOLUMB

M Anodised & printed facia

B Suitabie for muitiple Input systems
M High & low impedance inputs

M High sensitivity

B Bullt in supply smoothing

W 20-20,000 hz +1dB

H 80dB Noise level

B Accepts a wide variety of inputs

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

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

 units

You may order as follows: C.W.0. (crossed cheques, P.O.s, M.O.s, etc.) C.0.D. (60p
extra). We accept Access and Barclaycard—send or telephone your number—do not
send your card. Add VAT at 8% to orders for 50-100W units and at 121% for 25W

Hours, 9.30 a.m.-5 p.m.
Monday—Saturday.
Callers welcome.

Tel: (01) 684 0098

TAMBA ELECTRONICS

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

SOIITIIEIIH VALVE GOMPANY

Upper Floor, 8 Potters Road,
New Barnet, Herts. Tel: 81-448 8841

"QUALITY"' Branded Valves —90 day guarantee.
ALL NEW & BXD VALVES (icl.tax)—many makes.

z31 80p | POCS5 44p | PY801  4lp
DY86/7 38p | POCS8 UBFS9 47
DY802 Ag PCC89 m voess 46y
EB91 1 PCC189 CH42 75
ECCS1  38p | POFSO 400 | vore: gy
EOC82 35p | PCF82  48p | ycLs2 48p
EOC8S Mp | PCF86  8Bp | pCcLss  88p
EOC85  40p | PCF200 95p | UF4l

ECC8S 48y | PCFB01 80p | UF89 42p
ECH42 78 | pCFs02 88p | vLa 76p
ECHS1 4%p PCF805 81-45 VL84 45p
ECHSS 88p | PCF806 75 UYss
ECH84 &8 | PCF808 814 v2s 78p
ECL80 5% | PCH200 85p | yos 60p
ECL82 479 | pCL82 U191 80p
ECL83 68D | pcLss 60p | gjsoL2 700
ECL86  48p [ PCL34 48p | 6Rw7  68p
EF80 300 | porLss 6F238 60p
EF85 370 | pcrsos s 2P | grag 7%
EF86 5% | pcLss ~ S50p | gve u
Erss 38 | PCL200 8140 | 6L6 (near 90D
EF18 389 | PD500  £2-50 equiv KT68)
ﬁ};}%‘ :2: PFL200 739 | 2011 70
o A
el e | DS, B

EL8¢ asp  PL31 S | soc1s 70p
EL508 2250 PLLgs “v 80C17 75p
EMB84 p | 30C18 2145
B, o | B, |
EY86/7

BT amay | prsoss 900 | sopray %
EZ40/1 53p | PL808™ £1.10 30L1 38
EZ80 35p | PL509 88-00 | soL15  65p
EZ81 3sp | PL519 2280 | 30L17 70p
G afl | roo 8% | wn e
G p | PY33

POSE 63p | PYSys 4lp | S0PL1 41-40
PC88 e3p | PYss S0PL1S  7Bp
PC97 67p | PY500 0 | 30PL14 BS5p
PCO00  40p | PY500A £1.10 | S0PL1S  85p
POCB4 38p | PY800 4lp | 30PAMR

We offer return of post service. Post free over
£15-00, Postage: 1st valve 12p, extra valves 6p,
Max. 78p. Minimum order 85p. Most types avail-
able, gsend sae lists. Discount Prices. All
prices subject 1o alteration without notice due
to_market_fiuctuations etc. Telephone enquiries
weicomed, sae with anquirfes PLEASE! C.W.0.
ONLY. No C.0.D. Export enquiries welcomed.

VAT inveices on rujuest. Mall order only,

H A C SHORT-WAVE
ALC. KITS

WORLD-WIDE REGEPTION

Famous for vier 35 years for 8hort.Wave Equip-
ment of quality. “H.A.C.“ were the Original
wmappliers of 8hort-Wave Receiver Kita for the
amateur constructor. Special offer ARS valves—
70p each

1977 “DX"” RECEIVER
€omplete kit—Price £7-20 (incl. p. & p. & V.A.T.).
Customer writes: “I think the pertormnnce In
for such an in ive and f
kit. I 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, uresscries and full instructions. Full range
ot other 8.W. kits, including the famous model
“K plua’* (illustrated above). All orders despatched
within 7 days. Bend now for free descriptive
catalogue of kits and components.
Bend stamped envelope for details.

“H.A.C.”" SHORT-WAVE PRODUCTS
P.O. Box No. 16,10 Windmill Lane
Lewes Road, En; ?gmltud Sussex

Newest, neatest
system ever
devised for storing smali
parts and components:
resistors, capacitors, diodes, transistors,
etc. Rigid plastic units interlock together
in vertical and horizontal combinations.
Transparent plastic drawers have label slots.
1D and 2D have space dividers. Build up any
size cabinet for wall, bench or table top.

AS SUPPLIED TO POST OFFICE,
INDUSTRY & GOVERNMENT DEPTS.

SINGLE UNITS (ID) (Sins x 2}ins X
2}ins). £2-90 D
DOUBLE UNITS (ID) (Sins x 44ins X
2}ins). £4-90 D!
TREBLE (3D) £4 90 Ior 8,
DOUBLE TREBLE 2 drawers,
outer case (6D2), £7-25 for 8.
EXTRA LARGE SIZE (6D1) £6-25 for 8,
PLUS QUANTITY DISCOUNTS!
Orders over £20, less 5%.
Orders over £60, less 7{%.
PACKING/POSTAGE/CARRIAGE: Add 75p
to all orders under £10. Orders £10 and
over, please add 10% carriage.
QUOTATIONS FOR LARGER QUANTITIES
Please add 8% V.A.T. to total remittance
Al prices correct at time of going to press

FLAIRLINE SUPPLIES
(Dept. PWS5)
124 Cricklewood Broadway, London NW2
Tel. 01450 4844

in one
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RETURN OF POST MAIL-ORDER SERVICE

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

[RCS_100)

Your inputs. Four way mixing, master volume, trebie and
bess controls. Suits sli speskers. professional quality
amplifier chassis is suitable for all groups, disco, P.A., where
high quality Powar is required. 5 spesker outvuts. A/C mains
opsrated. flave output. Pmlueod by demand for s quality

valve amplifier. Send for Qe
Suitable oarrying oabine: $14.  Prios £85 carr. 2850

ANOTHER R.C.S. BARGAIN !

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

Price £3 . 25 Post 40p

BAKER MAJOR 12" £14.95

Post £1

30-14,500 ofs, 12in. double
cone, woofer snd tmm ©one
together BAKER
csramic mum sssembly
having s flux denmsity of
14.000 gauss and & total fux
of 145,000 Maxwells. Bass
resonance 40 ofs rated 25
waits, NOTE: 4 or 8 or
16 ohma must be stated.

Module kit, 30-17,000 £
with twester, eromnr. bs
and instructions. £

BAKER SPEAKERS
“BIG SOUND”

Robustly constructed to stand up to
long periods of electronlc power.
Ag used by leading groups.

10" ELAC
HI-FI SPEAKER

Large ceramic magnet.
§0-16,000 ops. Bass resonance
55 ops. 16 ohm fmpedance.

10 waits.
Post40p £4 . 45

TEAK VENEER HI-FI SPEAKER CABINETS

IOREI‘. “dAl‘.‘. 20 x 18 x 13::‘.
For 12 in. dis. or .

10in. speaker. £|3 50 5p
Diustrated

MODEL “B”.

For 18 x 8in. or . Post
8 in. speaker £7 50 76p
R.C.8. BOOKSHELF

SPEAKERS

8ize 14in. x Bim. x 6in.

Response 50 to 14,000 cps
8 watts rms 4 or 8 or 16 ohms.

6 pair 1%,
LOUDSPEAKER CABINET
WADDING 18in. wide, 20p 1.

GOODMANS CONE TWEETER

8iin, diam. 18,000 C.P.B. 25 WATTS 80 £3 & 25
8 in. wooter 15 watts 28-75. Sin. mid range 85

BARGAIN 4 CHANNEL TRAN-
SISTOR MONO MIXER. Add
musical highlights and sonnd
eftects to recordings. Will mix
Microphone, records, tepe and
:’nn-lr w“?,u‘n;-u lcmm'oll ioto
ngle ontpn voit
battery ope: ‘5 75

STEREO vnnaron OF ABOVE £7-50.

BABOAXI 3 WATT AMPLIFIER. 4 Transistor £3 & 95
Push-Pull Ready bullt with volame, treble and
hass eonmln 18 volt battery opersted. Mains Supply 42-05.

THE “INSTANT” BULK TAPE
ERASER & HEAD DEMAGNETISER.
sultable for casseites, and ali sises of
tape reels. A.C. mains 200/240V.

80-18,000 ops.

B £]1.95

GROUP ‘25"
18in 80 wait
4, 8 or 16 ohms.

Post £1
13 23
poose  E13-95
v Post 81
srove «soiz”  £20-95
i oo, T4
choue [S0/15” £24-95

post £1-60

BAKER 150 WATT
QUALITY
TRANSISTOR

MIXER/AMPLIFIER i

Professional amplifier using advanced circult design. Ideal
for disco, groups, P.A. or musical instruments. 4 inputs
& way mixing, Master trobla, bass and volume controls. 3
speaker outpuf sookets to sult various combinations of

BAKER DISCO SPEAKERS
HIGH GIUALITY—BRITISH MADE

2 x 12" CABINETS

for Disco or PA all fitted with carrying hnllu and eorpees.
SAX Yor leatlet

Black finish. Other cabinets in stook.

WATT
R.M.S.
£50

Carr, 83

70
WATT
R.M.S.
£55
Care. 83
100
WATT
R.M.S.
£69

Carr. 24

Ix 15"+ 1x 12" JOO 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 loudspesker,
fts remarkable low cone
resonance ensures

bass. Fitted
copper drive and concentrie
tweeter cone resulting in full
range nprolucuon wlt‘h

. 4 8016 ohm. Shn:ot:,tm A/C mains
£68

Do AL 10 5Lg
Latest 50 watt Model £49
100 WATT DISCO AMPLIFIER CHASSIS

MADE BY JENNINGS MUSICAL INSTRUMENTS £52
4 spesker outputs, vol., treble. bass controls

CAXN BE USED A8 100WATT SLAVE Carr. £1
B.S.R. SINGLE PLAYER DECK

8 speed. Plays all sise records. Stereo c-rmdco £1 3.50
Cueing. Idesl Disco Deck 759

QUALITY LOUDSPEAKER
ENCLOSURE

Teak veneered 2in thick wood cabinet.
8ize 184in x 184in x 8}in. Welght
231b. s oabinet features a wide
mash Bilver Grill covering a separate

nmntmont for mounting Tweeters
or Mid-Rangs Horn. The fully sealed
M;' compartment is

n.

cut out for
Wooler £5-05. Rosewood Version £6-95. Carr. £1-60.

Leafiet 8.AE. £4 25 Post Baffle ocould be out for er_speaker.
' i P.W. SOUND TO LIGHT DISPLAY
WAEER Chatmele. 800 1o 11300 watts aaoh T niod clroult. Turse
Yot HEATING ELEMENTS| (SN albell Wit | £14.00

OFFERING 1001 USES for every type of heating and
drying spplications in the home, gsrage, gresnhouse,
llotoﬂ (available In manutacturing qQuantities). Approx.
10§ x 8} x Ain. Operating voltage 200/250V. a.c.
m watts approx. Printed circult element enclosed in
tted wi wires,

8 inch PHILIPS LOUDSPEAKER

4 ohm. 4 watt. ceramic magnet A
ﬂc:cnlpnrpo'l:nphe:m-t it. & £I 95

flexible
providing uh Black heat. British-made for use in photo-
copiers and Drint drying equipment.
Ideal for home handymen snd experimenters. Suitable
for Hea! Pads, Food Warmers, Convector Heaters, ste.
Must bo olamped between two sheets of metal or asbestos,
ofc., to make eficient clothes dryers, mnl rails—ideal for
siring cupboards. Ides! for anti-Trost device for the garage
—preventing frosen radistors or utlu as ofl sump heater.
Use in greenhouse for seed raising and plant protection.
Invaluable ald for bird houses, Inunb-hrl. oto., eto. Can
be ud In series for lower heat. Or in parallel for higher
heat applications.

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

RADIO COMPONENT SPEGIALIST

Minimum post 30p. Components Lists 10p.
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Post
50p

MAINS TRANSFORMERS

6 VOLT § AMP. 100 8 AMP. 41-40
llVOL'l :oonnoo 780 MA. lllO

20-0-20 VOLT !.AIP 2295 80 VOLT 1
40 VOLT 2 AMP. 28-95. 0-20-40-80 VOLT

E.M.I. TAPE MOTOR

4 pole, 240 v. Blse 3§ x 2}in. £2
1200 rpm. Spindle 4in. dia-

metar. 75v version £1. | Post 45p
E.M.I. GRAM MOTOR

240V s.0. 2,400 rpm £1-25
£-pole. Size ﬂi x Hln

Collaro gram motor 180v. 75p. Post 85p

Tad

Cash price i VAT A

upper register.

Bass Resonance 85cps

FluxDensity 16,500 gauss

unm response 20-17,000cps
8 or 16 obms modals.

£2| 95 i
“AUDITORIUM”

12in. 35 watts

A toll nnn reproducer for
high po o Guitars,
|nhlle ulduu. mnlﬂ-nukn
systems,  eleciric  organs.
Idnl lor Hi-H and

l or 16 ohms mod

£2095 z:
“AUDITORIUM”

ISin. 45 watts

A high wattage loudspeaker
of exceptional quality with &
lovel response to above
8,000 cps. Ideal for Pnbllc
Address, Discetheques,
trounls Mn uments and the

85cps
neity 15,000 gauss
Usetul responss £0-14,000cps
8 or 16 ohms models.

£24-95 =

Loudspeaker Cabinet Wadding 18in wide. 20p por It.

Hi-F Eacl annsl ining plans, designs,
crozsover data lnd cnblc tables, 68p

337 WHIT'EHORSE ROAD, CROYDON
Open 96 Wed. 9= Sat. 9~=5 (Closed for bunch 1.15==2.30)

& Barclay cards welcome.

Tal. 01-684 1663
11

Rail Selhurst.
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ECTRICITY(5vols)
ELECTRONICS(6vols)

BASIC

You'll find it easy to learn with this outstandingly
successful PICTORIAL METHOD. The essentlal 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.

The serles
‘.ﬂ’:l Ill“n‘l' ¥ oin

. ue in

training muuu‘u'lu d
technicians in Blectric
Radio and Electronics.

The Selray Book Co., 60 Hayes
Hitl, Bromley. Kent, 'BR2 7HP.

WHAT READERS SAY

Interesting, absorbing, a jOy to study. More
power to your elbow. T., Wood Green

To say 1 am completely satisfied is inadequate as
to the fabulous value. B.W.J., Stoke-on-Trent

The volumes are way ahead of any self-taught
instruction books available.
A.B., Brockenhurst

with such excel-

Itisa
C.W., Sawbridge

{ent pul

POST NOW FOR THIS OFFER !
120

%reat pleasure to meet up
lications.

NA

l-----1

-------—------—----—--1
To The SELRAY BOOK CO., 60 HAYES HILL, HAYES,

Pléase fina enctosed P.O./Cheque value £.

Tick Set(s) required.
YOUR 100°%, GUARANTEE,. If after 10 days examination you decide to
return the Manuals your money will be refunded In full,

ILO(':‘K LETTERS
FULL POSTAL
ADDRESS .

TELEVISION(@3vols)

GUARANTEE

Should you be,in
any wey dissatis-
fied withthe
MANUALS your
money will be re-

BROMLEY, KENT. BR2 THP

BASIC ELECTRICITY 5 parts £68-00 O
BASIC ELECTRONICS 6 parts £9:50 O
BASIC TELEVISION 3 parts £6-00 O
Prices inciude Postage

.----------------------J
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GREENWELD

443 Millbrook Road Southampton
SO1 OHX Telk(O703) 772501

TAPE DECKS

Reel to reel chassis, takes 7° spools.
Single motor operation. Mede by
Telefunken. No heads or electronics,
mechanics only. Diecast ally frame
13¢ x 94 x 6}” overall depth. Free head
(no data) supplled with every order.
Only £3-50.

Data Tape Deck by D-Mac. Not much
info., just arrived. Reel-to-reel, takes
3" spool. 2 heads, 12V motor. 3
position switch. 17 transistors, R’s,
C's, 200V 8A SCR, min 8V reiay, etc.
in good condition, but not new.
Size 225 x 165 x 120mm high, £5-50.

CALCULATORS -£2.75!!!

There has to be a catch—these
Rapidman 1208 machines ars a mains
powered desk top caiculator with
0-9 and dec point, and 7 function

keys Inc %, but the liquid crystal
dlspl-l‘y Is missing, However, apart
from this they sare | with

7ib BARGAIN PARCEL

F of new pots,

itches, 1t Y
Boards with semiconductors, loads
of odds and ends. Amazing value at
only £2-99,

COMPUTER PANELS
Large quantity always available; 3Ib
asstd. £1-T5; 7lbs £3-¢5; 58ib £18.
Pack with about 800 components Inc.
at least 50 transistors £1-08; Pack
with 12 High q‘unllty panels, Im':l. IC":.

power transi
hundreds of small signal tnmmo:s.
etc.

zeners, 8,
Only £2-78.
7400 IC“nck——m 74 series IC's on
paneis £1-20.

PC ETCHING KIT
Contains 1lb Ferric Chloride, 100
sq Ins_copper clad board, DALO
Quick Drl Etch resist pen, abrasive
] 2 ml drill bits,

PSU, 3 IC's + discrete components,
Overall size 11 x 7 x 3”, Only £2-78,
Few complete working and boxed,
as new £10.

KEYBOARDS
Front half of calculator, really. Case
130 x 78mm has dispiay window,
2 slide switches, and 25 keys. Only £1.

1 WATT AMPLIFIER
PCB 100 x 80mm with LM380 and
associated components to make 1W
amp operating from 8V. (Can be
Increased to 3W output by ralsing
supply voitage and fitting heat sink).
Complete with volume control,
Connexion sheet included. Also on
the board Is a speed control clrcult

10 tr p! b
4 pole 3 way switch, etc., but no
data on this. Only £9,

POT PACKS

An overwhelming abundance of pots
of all shapes and sizes, Inciuding
duals, switched, sliders, etc., prompts
us to make this offer: 20 asstd for
£2-28, 100 for £8-50.

PO 4 DIGIT METERS
Ex-equip, 500R coll, operates on 18V
only 48p, 10 for £3, 100 for £20.

RELAY UNITS
Units vary slightly, but & guaranteed
mI_r‘ﬂmum 20 relays, PO 3000 t;lma1

dish and Instructions. £3-65.

FERRIC CHLORIDE
Anhydrous technical quality in 1ib
double sealed packs. 11b £1:09; 3lbs
£2-18; 10ibs £5-09; 100ibs £39-00.

FIBREGLASS PCB
Large quantity of offcuts, all usable
pleces. 200 sq Ins, single sided,
double sided or mixed £1-40.

DEVELOPMENT PACKS
50V ceramic plate capacitors, 5%. 10
of each value 22pF to 1000pF, total
210 caps. £2-76.

CR25 carbon fiim 1/3rd watt resistors,
8%, 10 of each value 10 ohms to 1M
Total 610 resistors £6-80. Electro-
Iytics, wire ended 26V working 10 each
of: 1, 2-2, 4-7, 10, 22, 47 and 100mftd.
70 capacitors for £3-20. 400mW
zeners 3% 10 each 3V to 30V, 260
in all, Only £14-96.

etal Flim resistors, 5%
each value 27R to 10M,
E12 series. Total 630 resistors £12-00
Polystyrene capacitors, 160V 2&;{
10 of each value from 10pF to 10,000pF.
Total 370 capacitors £12-50.

COMPONENT PACKS
400 asstd. carbon resistors £1-35
100 Wirewounds 2-15W N d
200 Miniature resistors, ¥, ¥ and fw.
mostly carbon film £1-20
200 goly. mica, ceramic caps  £1-10

. F £1-00

n
arrangements. May be a few bent
contacts, but excellent value at
only £4-80.

Parcel of PO 3000 type Relays—Lots
of diff. types. Total 12 for £2-50.

SWITCHES

Water switches, 8p3w 30p.

Wafer ewitch mechanism, 12 way,
Room for 2 wafers. 15p. Waters to fit,
Tp2w 20p, 1p 12w (few only) 48p.
Bank of 5 push button switches, 4 are
¢ pole c/o, Interlocking, 5th is In-
dependant dpco. No knobs 76p. Sub-
min dpco slide 15p; push to make
18p; push to break 28p. 10A 250V
rocker 18p; DPCO rocker 48p. Sub-
min toggles spco $2p; dpco T4p;
dpco centre off #p.
PO 1000 type lever switches, In
vertical bank of 4, each 4 pole cjo,
centre off. Ex-equip. 50p. Also with
4th switch blased, 50p. Few horizon-
fal banky of 10, £1-89, Push button
switch (No knob) DPCO, non-lockin

42p. As above, but locking on or off,
rated 250V 2A 19p. MI itch

100 Poly y -01-2-2u d
200 miniature electrolytics, but many
unmarked 8o only £1-00
RELAYS
Minlature Plug-in types: 1250 ohm
4c/o 48p; 700 ohm 4cjo 58p. PO 3000
type 850 ohm with 8 heavy duty c/e
contacts (Ex-equip) 75p; 10 for £4-80.
8 17 easlly removable reeds in
ohm coll 58p; Plug in relay, B7G Base
17mm dia x 42mm long 10k coll 1 ¢/o
contact 40p. Omron MK3P piux in
relay. 230V AC coil, 3 sets 10Ac/
contacts. £9-29. Bases 30p. 6V PC
pe, SPCO contact T0p.
x-equlp on PC board, min sealed
type, 22 x 20 x 10mm 200R coil (ops on
6-12V) 2 ¢/o contacts 48p.
equip 34 x 30 x 1Smm, 250R coll,
ops on 8-12V 4 cjo contacts, $8p.
Delay relay, 113V 20 sec coli, mains
contact 80p ; 230V coll 30 sec delay £1.

CRYSTAL FILTER UNIT
Chassis 210 x 115 x 80mm containing
gi way lewuth. 24 HCOU xtal holders,

18 x 9 x 6mm, SA 240V rating, has
58mm lever $9p.
TRIMMERS
2-7pf, 4-15pf, 6-25pf, 8-30pf ceramlc,
Al) i8p each. Compression types.
3 doot 18p: 100-600pf 34p ; 500-1250p}
P.

NEON BANKS
Bank of 40 sub-min neons £1-00p

Bank of 20 std neons Sop
Rocordlng heads, {” § track,
type X/RPS/18 £1-00p

HIGH POWER POTS
Berco preset rheostat, type SEF
28-5 ohms 3:3A, with metal cover

£1-80, Rotary types: 25W, 6R, 25R
114R £1-17 each; 50W, 50R, 160R 1k§
£1-44 each; 100W, 708 £1-69,
Mouided Carbon leh Volitage Pots,
ideal for scope brill and focus con-
trols, etc, Rated 3W. 28, 3k, Bk, 10k
B0k, 100k, , 800, 1M, 2M8, all
82p each,

tr + board with
4 BF115,R’s C's, etc. £3-58.

SMHz FREQUENCY

SOURCE
High stability, better than 2 x 10°
short term, better than 1 x 10—7 per
month. 12:6V drive voltage, output
SMHz into 50R £12. 4-433819MHz
colour sub-carrler crystals 60p.

BOOKS

All br R. M. Marston, these tities use
rondlr avallable components.
20 Solid State Projects for the Home
£2. 20 Solid State Projects for the
Csr & Garage £2. 110 Semiconductor
Projects for the Home Constructor
£2-70, 110 Thyristor Projects for the
Home Constructor £2:70. 110 inte-

rated Circuit Projects for the Home

onstructor £2-70. 110 _Op Amp
Projects for the Home Constructor
{uses 741) £2-70, 110 CosMos Digital
IC Projects for the Home Constructor
£2-95, 110 Electronlc Alarm Prolects
for the Home Constructor £3-15.

BOXES,
1] cases &
BOARD

VEROBOARD

Size 01~ 0-15” 0-1” plain
ngi" 44p 40p N/A

5 x33” Sop S5p

17x33" £1-% £1-60
PINS

Full or haif pins, 0-1 or 0-15 35p 100.

Spot face cutter for 8-1 or 0-18” 75p.

DIP BREADBOARD
Accommodates 20 x 14 way or 16 x
18 way IC's £2-00.

OFFCUTS

Pack A, All 0-17

Pack B, All 0-18~

Pack C, Mixed

Pack D, All 0-17 plain
Each pack contains 7 or 8 pleces with
a total area of 100 sq Ins. Each pack
is £1-30. Also avallable by welght,
1lb £3-45, 10Ibs £28.
We are aiso VERO wholesalers—
Trade price list on request from
Bone Fide Companies.

4p
£1-30

]
L

(o

VEROCASES
Plastic top and bottom, ally paneis
front and back.
Type 1410 205 x 140 x 40mm
1411 205 x 140 x 75mm  £3-70

1412 205 x 140 x 110mm £4-60
1237 154 x 85 x 40mm £2-30
1238 154 x 85 x 60mm £2-90
1239 154 x 85 x 80mm £3°60

PLASTIC BOXES
Professional quality, two tone grey
polystyrene with threaded inserts for
mounting PC Boards.

Type 2518 120 x 65 x 40mm £2-28
2520 150 x 80 x 50mm £2-60
2522 188 x 110 x 60mm  £3°38

Sloping front version,

ype 290 x 174 x 100/52mm £6-60
Type 1798 171 x 121 x 75/37-5mm £4-56
Gen Purpose plastic potting box
71 x 49 x 24. In black or white 40p
Hand Controller box, shaped for
sase of use in the hand, 94 x 61 xzaram

S-DECS & T-DECS
8-DEC Breadboard £2-10
T-DEC Breadboard £3-78

SOLDERING IRONS

Antex 15W Model C £3-70
Antex 1SW Model CCN £4-00
DeeGee 25W Model 3812 £2-80
Litesoid 10W £4-00
EK: £2-48

400 40W B
instant Heat Soldering Gun with
built in lighting unit and 5 spare

tips £4-50,

SOLDER
Multicore small reels, size 10 22g
£1-45; Size 12 18g #£1-45; 500gm

. reels 18g £4-09; Small packs of 18 or

229 3p.

OUR 44 page CATA-
LOGUE FREE with orders
over £2. (Send 10p If
under, or 20p stamps for
just catalogue).

SURPLUS CAPACITORS
15,000uF 8V 33mm dia x 55mm PC 10p
1,250uF 18V 20 x 50mm, tags 10p
1,250uF 40V 25 x 80mm, tags 20p
800uF 40V 25 x 50mm, tags 1$p
10,0004F 10V 35 x 80mm, tags 18p
6,4002F 16V 35 x 80mm, tags 20
4,0004F 25V 35 x 80mm, tags 25p
10,000uF 16V 40 x 80mm, tags p
504F 350V 25 x 50mm tags 12p
1500uF 18V 18 x 34mm PC p
18,000uF 25V 50 x 105mm, scrows $0p
NB: Add 30p postage for any quantity
Mintature resistors, carbon film 55
|kp each, £1-08 per 100 of one value
1R to 10M. 1W metal film 2{p each.

BULK OFFERS
3mm wander plugs, black only at
spec lal price of £2-20/100,
63m A 20mm qulck-biow fuses, £2/100
24V 1W LES lamps £3-08/100
350mA 20mm A/S fuses £4/100

SPECIAL OFFER of
PLUG-IN MODULES
Large quantity just arrived, several
dift types. Case size 77 x 50 x 50mm
elther octal or 11 pin base. Send SAE
for full list of types and circuits.
Type R: Contains 6A 200V SCR,
4 x 5A 300V diodes, 24V reed relay,
C, R, etc. Octal base. With circuit,
Oniy £1-00 each, 10 for £8-00. Type M:
5 BC184, C426, min. R's and C's l!g.
Panel with 2 BA 400V trlacs, 709C,
2N17T11, 100V 1A brld?o. 2 pots,
1ﬂpr;.u1. zeners, R's, C's, etc. Only

MULTIMETER MODEL
LT22

WHATA | . |
BARGAIN

Probably one of the lowest priced
meters featuring a mirror scale,
overload protection and 20000 ohme
per voit sensitivity. A modern styled
meter wlith unusually clear scale
markings. Ranges: DC Volts 0-0-5-
2-5-10-50-250-1000 AC Volts 0-10-50-
250-1000 DC Current 0-50uA-28mA-
250mA  Resistance  0-50k-500k-5M
(MId Scale 300-3k-30k) db's 4 ranges
~20db to +42dB. Size 130 x x
42mm, £12-70.

SV 12A REGULATED
POWER SUPPLY
grnnd new boxed fully stabliized

with
Load _ regulation 0-15%.
Thermal & Electronic  overload
protection. Only £24-09,

TRANSFORMERS
All have mains primaries, sescon-
darles as follows: 6-0-8V 100mA #8p;
9-0-9V 7T5mA £3-08; 12-0-12V 50mA

#5p; 12-0-12V 100mA £1-18; 8.3V qA ’
1 v 1A

£1-93; 6-0-6V 1}A £2-30: 9-0-8

£2-55 12-0-12V 1A £2-85; 12V SA
£3-63; 12V BA £4-35; 20V 55mA Mp;
22V 100mA £1:00; 20V 50mA B8p;
Multitapped types, 0-12-15-20-24-30V
1A £3-50; 2A £5:00; 20V 2A
£4-a; 58-0-55V SA £8-30; 24V 500mA

Qur retall shops at 21 Deptiord &oadwﬁ. London, SES (91-632 Zw09) and
Addi be Road. Croyd: -588

38 Lower

295¢) stock some of the adver-

ad, Y
tised goods for personal callers only. Ring them for details.

SEE PRACTICAL ELECTRONICS FOR INDIVIDUAL COMPONENT PRICES
All prices quoted Include VAT and UK/BFPO postage. Most orders despatched

on day of receipt. SAE with enquirles please.

Send 10p for Multimet: £

MINIMUM ORDER VALUE £1

Orders ted from

on req

on orders over £3, Ofcial
Involce charge £8). Export/

etc,
Wholesale snquiries weicome. Wholesale list now available for bona-fide
traders. Surplus componenta always wanted.

Practical Wireless, May 1977
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BATTERIES 6 Volt sealed type rechargeable two
types both new unused. Type A 1-8 A/Hr size 2§ X
2 x 2" £5-40. Type B 2-6 A/Hr size 5 x 1} x 23"
£6-50. V.H.F. POWER TRANSISTOR type
2N3375 stud mt 28v 7-5w at 100Mc/s 3w at 400Mc/s
new £1-80. DIAL TELEPHONE KEYBOARD 0 to
9 digits new £1-80. PLUG & SK min type 12 way
single hole fix round type new £2 per pair. BLOWER
single ended for 240v 50c/s, 50 CFM. outlet size 2 x
13" very quiet brushless motor new by Woods £6-40.
TUNING COND 3 gang 78pf per section 1” shaft
£1:30. CRYSTALS 10X & 10XJ types in freq
range 2 to 10Mc/s 20 different for £2-20. RECEIVER
SUB ASS single chan crystal controlled Rx ass
for use in the 120/125Mc/s range uses 9 min valves as
RF stage, 3x IFs at 9-7Mc/s det & O/P for phones
approx size 8 X 4 X 33" new £6-50. ISOLATING
TRANS 230v pria Sec 26v at 135 amps with c.t. in
carrying case size 10 X 7 x 7” fitted ammeter 0 to 20
new boxed £17-80. TRANSFORMERS. H.T. Pria
230v Sec 1125-0-1125 rated 900v at 800Ma DC choke
I/P filter size 7 X 7 x 5” £10-80. Auto Trans nom
220/240 to 110/120v at 150 watts term biock conn £3-50.
H.T. Pria 230v Sec 700v 300Ma C. core £5-40. L.V.
Pria 200/250 sec 55v at 1-5 amps potted £3-50 ail
trans new. C.R.T.s all are 4v heater, electrostatic
deflection, as follows CV2184 23" dia P7 blue/yell
trace £4-50. CV1593 6” blue/yell trace £6. CV1746
61" Pl green trace for CRDF as center cross & north
marker can be removed £6. CV1534 11” P7 orange
trace £10-80 all tubes in new cases. R4187TRx sub
ass RF section 2/18Mc/s as 2xRF, Mixer 2-15Mc/s
IF & 2nd mixer, tuning motor etc (there is no L.0O.)
£4-75. |I.F. & A.F. section as 100Kc IFs & filter, BFO,
2nd osc, Det, N.L. AVC O/P etc both units with
valves & circ £5-50. AERIAL SYSTEM for use on
183:6Mc/s 8 element Yagi approx 11ft long, for use
on ground satelite comm channel, new in cases
£21-60. REMOTE CRYSTAL SELECTOR as
6x BC108, 6xtub trimmers, etc holders for 6xTx & 6x Rx
crystals Pye spares new £1-80. ROTARY SWTS
larger inst type 8p 12w 8b & 2p 23w 2b both £1-60.
6p 12w 6b £1-40. 7p 23w 7b £2 all new. HELIPOTS
10 turn §” shaft 5K or 10K both new £1-65. SIL
BRIDGE RECT 100 PIV 2 amps 3a on h/s new 54p.
MARCONI H.F. SPECTRUM ANALYSERS for
callers only £45.

Above prices include carr/postage & V.A.T. goods
ex equipment unless stated new. S.A.E. for list 17
or enquiry. Shop open Tues to Sat.

A. H. Supplies
122 Handswcrth Road

Sheffield. S9 4AE. Phone 444278 (0742)
14

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. & Q ranges + 2-5%,

39 ranges: d. c V, 0:150mV, 500mV, 1:5V, 5V, 15V, 50V, 150V, 500V, 1-5kV; d.c.l,
0-50 A S00uA, SmA, 50mA 0 SA 5A a.c.V, 5V 15V, 50v, 150V.
500V, 1-5kV; a.c.l, SmA, 50mA, 0-5A, 5A; dB ~ 100 65 In 6 ranges;
20-05ka, Skn 50k@, 500k0 SMD 50M1) ; pF 50kpF, 500kpF.

Automatic overioad protection and high curmrent range fusing

Scale mirror and fine pointer for accuracy of reading. Single knob maln range

switching and all panel controls. C.E.l. Class 1 movement with sprung Jewel

bearings. Extended 82mm scale length for extra clarity. Compact ABS case 125
x 131 X 3Tmm. Welight 7509 with bamrles Supplled complete wllh carrying

case, fused leads, handbook and full 1 op | 30kV d.c.

probe available.

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

For details ofl!\lxs and the many other exciting instruments in the Chinaglia range,
N t \ | h

9 ve ani

Inﬂrume'nls Please wrllé or tel'éphone.

The service is available to anyone
that ofrens an account.
L L. F 1L R R B 0 B B |
HIGH SPEC components FAST! g8
Agents for VERO - ANTEX - \ . -
BIB MULTICORE SOLDER “—-ﬁ,f,:f =y l

A
: Open 9am-5pm, 8 days—Phone orders $am~4pm. ]
SAE for stock list lncludlng pots, preuh 1.C.'s 7400 & CMOS.
lu , cable, vaives, meters, books, etc. .

( YES SIR ist class post TONIGHT!

® . plugs,

@ Post lrea envelope Included for your nexl order.
@ SUPER EXPRESS phone service—ask for detalis. l
@ Shop at keen prices 6 days g)er week. L;ta nIghl—FrI 7-10pm.

Post & Packing 25p per order. VAT please add to total * 12} %, rest 3%

ORCHARD ELECTRONICS [ |
FLINT HOUSE, HIGH STPREET, WALLINGFORD, OXON, OX10 ODE
Teleokone 0491 35528,

----------- N B J |
Practical Wireless, May 1977

@ Dlscounts £5—5%,, £10—7§%, £15—1 l
l TRANSISTORS + 200 OTHER TYPES IN STOCK
AC125 26p |BC108  12p |BC262A 19p |BFX29 26p [TIPAIA 7p
l 126 26p | 1098 13p | 287 28p 84 22p 42A 00p I
127 28p | 109C 13p [ 300 3%p 88 22p [TiS43  3%p
. 128 20p | 117 8p*| 301 34p |BFYS0 28p |2ZTX300 $3p° l
15t 3%p | 142 24p [ 303 3%p 51 25p [ 302 18p*
153 3%p | 143 24p | 338 16p*| 52 25p | 500 1Sp*
B 6 20| 1474 %ne| 557 tsoclmvies aon | 5oz ispe
187 22p 1478 10p*|BCY71 18p |MEO401 18p*|1NS14 Sp
188 20p | 148 9 72 14p 18p*|1Nd001  8p .
AD143 ssp | 148B 10p*(BD123 %0p [ME400t 10p*| 4002 6p
s2p | 1498 11p°| 124  90p 01 11p* 4005 #p
l 162 s2p | 149C #1p* 131  42p [MPF102 dep*| 4008 10p I
MCH/PR 1-24 154  18p* 132 42p |0A47 14p 4148 Sp
1578 120% 139 S4p*| 90  7p [2N2210 30p .
l AF116  24p | 477 q17p | 155 75p*| 91 #p [ 2048 4Sp
117 28p [ 1788 18p [BF158 20p*| 200 10p | 20260 13p*
l 124 30p | 1798 19p | 184 25p (OC28 120 | 2026G 15p*
230 46p | 184B 12p*| 185 28p 1.20 | 3053 25p
AUN3 1-72¢| 184L 1p*| 194  10p* 129 [ 3085 sep [}
. BC107 11p 187 196 12p* 44 45p 3702 1ip*
1 2p | 212A 13p*| 197 12p*| 71 35p [ 3703 14p
10p | 212L 15p*| 199 15p*{ORP12 68p | 3704 13p* l
I BC1088 11p | 213B 12p*| 200 38p |TIP29A 47p*| 3705 14p
108C 12p | 214 1Sp*| 338  3dp 30A S6p*| 3707 12p*
l 214L 17p*|BFW11 up 31A S7p | 3810E 25p°
UV 1o BB MmO g AT E o g
l 100V 3A 13p(200v 1A 30p {onm - 10mons LM380 SLe07451-28°
200V 3A  18p(400V 1A 32p|ZENERS(400mw) BZX 83 hEg:SON ::p .
l 400V 3A  21p 3V, 3V3, §V1, 5V, 7V5, SNmeD 1-60°
TORS 9vi, 10V, 12V, 18V, 22V, q.78¢
THYRISTOR 8 SN7801 .
B sovia 20 30V, All at12peach. |SNTa0ZN .78
600V1A  §0pTAG1600 |LED Til 209/0-125 027 TBAS00 1-385¢
T0V1A 120 BT106 Red 200 200 |7BAB10S  1-49° [
400V 4A  58p Ci08D1 G 20p 29p | TBAB20 1-20*
l 500V 6{A 1-25 BT109 Clips for above 2p. ZN414 1-60°



Circuit diagram to circuit board in minutes.
Layout circuit plan on .1 graph paper.
Salect 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 compet-
itive boards. Roller tinned to solder compo-
nents directly. No drilling or mounting.
Modifications in seconds. Blob Board is re-
usable.

Biob Boards are circuit boards designed
exclusively for the home constructor and
prototype engineer and are normally half
the price of competitive boards. Blob

= Dip Blob Boards 1 of 3 off
Boards are roller tinned for ease of soldering, FREE 2811C45x 3 £0.36 £0.90

most require no cutting or breaking of con-
tact rails. HALF PRICE AND RE—USABLE. BLOB BOARD' ZB4IC 475 x 7.5 £085  £2.13
That is NEW! s 2ZBBICO5x75 £170  £426

Sample pack: 1 off ZB1V + 1 off ZB8D + 1

off ZB2IC normally £2.32 only £2.00 + free Blob Board. 30p post + 8% VAT to all orders.

Biob Board .1 or .15 1 off 3 off
All approx. inch sizes

ZB1V 25 x5 £0.30 £0.75
2B2V 25 x3.75 £0.23 £057
283V 3.75 x5 £0.46 £1.14
2B4V 10x 6 £1.51 £3.78

| Discrete Blob Board 1 off 3 off

! 2B5D 3.6 x2.4 £0.20 £051
286D 2.4x7.3 £0.42 £1.05

e 287049 x7.3 £0.69 £1.75

2B8D9x75 £1.62

Z821C 4.8 x 3.2 £0.40 £0.96

Many other sizes and patterns available ac'd '

Take an S-DeC, take a sma!
stock of components, insert
into S-DeC, no soldering,
make a radio receiver,
fight operated switch, 3
stage amplifier, When
circuit is made unplug
components and use
them again to make a
morse practice oscillator,
L C osciltator, binary
countar and any other
discrete circuitry. See
Practical Wireless for new
saries of S-DeC projects.
S-DeC + step by step
instructions to build
above projects and 3 more
+ which components to
use + free control panel
for mounting switches,
lamps etc. + free Blob
Board. S-DeC only £1.98 +
37p (VAT + post) sand
only £2.35.

DRILL-SAW
GRIND-BURR
BRUSH-
POLISH

PB announce a precision British built drill for the home
constructor. Works better than most bigger drills and can be
used for fine detailed work. Drills 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 Drill only £5.22 + post + VAT send £6.00
Multi-purpose Drill stand £10.60 + post + VAT send £12.00

Practical Wireless, May 1977

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
IC into Adaptor and plug
into DeC. No soldering, no
bent leads, no wasted IC
chip. Lines on DeC Show
contact rails, plug discrete
components in. Cross overs,
connections are made using
different coloured leads.
Circuit completed and
working unplug components
and use for next circuit.

No soldering, no damage to
components. Use your DeC
and small stock of com-
ponents over and over again.
T-DeC send £4.30. U-DeC
“A’" send £4.60. Adaptor
send £2.30.

For leaflets and further
information please

send stamped
addressed
envelope.

P8 Electronics Scotland Ltd.
57 High Street,

Saffron Walden Essex.
CB10 1AA




ELEGTREMGS o

@ TRHTIPLS

ADD 8% VAT TO PRICES MARKED ¢
ADD 1231% TO ALL OTHER PRICES,
OR AS CURRENT VAT LEGISLATION
SEND C.¥,0,(EXCEPT GOV'T DEPT)
T & PACKING 20P FOR THE U.K. :
BARCLAYCARD & ACCESS BY POST
OR £5 MIN ON TELEPHONE ORDERS,
NEW CATALOGUE LIST FREE S.A.E,
MONEY BACK IF NOT SATISFIED.

58-60 GROVE RD.
WINDSOR,BERKS.
SL4 1HS,

TEL. 54525

P Zoo

EAST SERVICE TOP DISCOUNTS .

Full spec devices

NEW LOW PRICES,

INTEGRATED CIRCUITS

TRANSISTORS AND DIODES

G 123 SeHs WA 555 TIMER 34p*  LM380(50745) €1 IS BUSH SET Sp ea* TIP31/33.50p* DAI O
NORMALLY 24 HOURS 556 2 x 555 90p*  LU381 Preamp £2 NATCRING 20p Pr* TIP31c32c68p*
703 RF/IF AMP  20p  LM3900 4xOPA 53p*  ACI27/8 176 15p® TIP41/42ea 66p* pen
h 709 T099 or DIL26p*  MC1303 2xPre €2 AD161/162 ea36p®  TIPdlc42c"el,50% p
710 DIL14 35p*  MC1310 stereof2 BC107 8p*  TIP2955  69p*
f_j' 723 Regulator 44p* MCI312P SQ £1.70 BC107B 13p*  TIP3055 65p* PCB ETCH KIT 3 ITEMS £2*
741 DIL 8pin  2lp*  KC1330 750 BC108 8p*  TIS43 UJT 26p  ETCH RESIST PEN 2TIPS 75p*
E'_.Ir 741 DIL 14pin 31p*  MC1339 Preampf2 BC108B or C 13p*  1N914/4148 4p  FEC ETCH PAK TUB 600gm £1%
- 741 T099 33p*  WFC4000B i¥ 72p  BCl09® op*  1N4001/2  4p* 6x4" SRBP 45p*NYLON F/GEl*
747 DUAL 741  69p%  KFC6030 £1 BC109B or C 12p*  1N4004 5p*
f 748 DIL 8 pin 32p*  NE536 FETOPA £2¢  BC147/8/9  8p  1N4007 o B Al B e
7805 SV1Asregel.d5s  NES0 or S50 £2¢  BC157/8/9 1lp  2§706/3  14ps TAG 1A400V Sop Aheo il
7812 & 7815eatl.d0+  NESS> TIMER 34p*  BC167/8/9 12p  2N2846 UJT ope  1ASOV 37px,C106D P L
76013 6W AF £1.50  NE556 2x555 90p*  BC177/8/9 P 2N2004/5pnp29p* TRIACS:SC146D 10A4 gzﬁ
SEVEN SEGMENT LED DISPLAYS AY51224 CLOCK £4 * NE560/1/2/5/6/7¢3  BC182/3/4a/l10p 2N2926 ory 7p+ DISCO TRIAC 15a400V
BRIGHT DL707 COM ANODE & CA3046 54p*  SN72741°as 741 BC212/3/4a/112p  2N3053 17p*  AUDIBLE WARNING BLEEPER
DL704 COM CATH, 0,3" £14 ICLB038 Sigen €4 *  SN76660 IF  74p  BCY70/1/2  15p*  2N3055 90W 33p*  12v35mA €1,20$10 off £1°
DL747 0.6"JUMBO CA £1,25% LM300H €1 ¢ SN76611 IF 1 EDI31/132ea 36p*  2N3055 115WASD*  CApACITORS 22pt - ,ol 5p
Lu3014 Di1 8  33p*  TBABOO 5W AF 84p  BFYS50/51  15p*  2N3614 T03 £1¥  ErpcrRoLY e 1N e
PERON STaone mioEs 220,47, LM309K 5V reg £2 +  TBABLO 7W AF 94p  BFY52/53  I6pe  2N3702/3/4 10p 1/2/10/50/100 75 S0v son
LU30SH T05 can €1*  zNl4 Radio €1,19  BSK 18/20/2119p* 2N3705/6/7 90 2007500 16p.1006/25 Z0n
R DS LM318 70VusOPA £3*  NEW 1466/69 ¢4 BZY88 ZENER 10p  2N3708/9  9p
ED LE ‘D FJ. Cl06D SCR  54p*  2N3710/11 15p gggg;ogmfﬁ&ggsgéggog
o
wo ms w00 stz 0120 DANOS  TTL AN waestos sorr gume’aionp  Pmssmms op mssisions o
OR 0,2" DIA. NO CLIP-1lo0p* ) AL MJE3055 5p*  2N3904/5/6 15 T03 16p,T03 4"finned 50p
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QUR FREE CATALOGUE LIST SAE
MANUFACTURERS EXCESS STOCKS
PURCHASED . DISCOUNTS 10% OFF
100 up, 15% OFF 1000 up.,..

BLACK PLASTIC CASES 42mmx.
80x60 50p*100x75 60p*99x
120 70p,DESOLDER BRAID 50p

10-365PF TUNER,SINGLE GANG FOR
MED/SHORT WAVE,XTAL SET etc £1%
SET3/1F CANS 455/470KHZ TOKO tl*

DIL SOCKETS PROFESSIONAL QUALITY
8pin,ldpin & 16pin ALL 12p ea *

SOLDERCONS 100 49p* 1000 £3.95¢

Latest revised issue (4th Edition, Cat. 8). Includes new ranges of
meters and switches as well as price adjustments together with
items from advanced opto-electronic components to humble
(but essential) washers. Many things listed are very difficult
to obtain elsewhere. The Company’s own computer expedites
delivery and maintains customer satisfaction. Attractive
discounts are allowed on many purchases. ACCESS AND
BARCLAYCARD ORDERS ACCEPTED.

+ FREE POSTAGE

144 pages

40p

POST PAID
inc. 40p Refund
Voucher

on all C.W.0. mail orders in U.K. over
£2-00 list value (excluding V.A.T.) If under,
add !5p handling charge.

All communications to Dept. PW 5

28 ST. JUDES ROAD, ENGLEFIELD GREEN, EGHAM, SURREY
TW20 0HB. Tel Egham 3803. Telex 264475 Shop 9-5.30, 8-1 pm Sats
NORTHERN BRANCH: 680 Burnage Lane, Burnage, Manchester
M18 1NA. Tel: (081) 432 4945. Shop 9-5.30pm, 1 pm Sats.

¢1ECTRO “‘2
ELECTROVALUE LTD

IT’S EASY WHEN YOU KNOW!

To avold missing your copy of PRACTICAL WIRELESS—simply complete
this order form and-hand It to your newsagent.

ORDER FORM

PRACTIGAL WIRELESS T.V. SOUND TUNER

(Nov. 75 artlcle by A. C. Alnslie)

IF Sub-Assembly (G8) £6-80. P & P 75p.

Mullard ELC1043 Varicap UHF Tuner £4-20. P & P 30p.
3-way Station Control Unit £1-20. P & P 25p.

6-way Station Control Unit (Special Offer) £1-00.
Resistors, Caps, Semiconds etc. £5-80. P & P 55p.
Printed Circuit Board £1-00. P & P 30p.

Mains Transformer £2-50. P & P 30p.

Add 12%% VAT to price of goods. P & P ali items 85p.

Copy of original article subplied on request
Callers welcome at shop premises.

MANOR SUPPLIES

172 WEST END LANE, LONDON NW6
(Near W. Hampstead Tube Stn.) Tel. 01-794 8751

{name of newsagent)

Please reserve/deliver every month one copy of PRACTICAL WIRELESS untll
further notice.
My Name soe.n . mv. .« b k- el 3856 <av - o aovarraman Op smarceid e 3 srontyd m 0 e

Address
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"There’s only one way

to master electronics...
MW b to seewhatis going

4% . ¥ onandlearn by doing:

1 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 oscilioscope! This is modern, practical and visual method. No

no toy, but a test instrument that you will need . . . )

not only for the course’s practical experiments, previous kn0w|gdge is required, no maths, and
but also later if you decide to develop your an absolute minimum of theory.

knowledge and enter the profession. It remains You learn the practical way in easy steps
your property and represents a very large saving  mastering all the essentials of your hobby or to
over buying a similar piece of essential equipment. further your career in electronics or as a self-

+| employed electronics engineer.

1 All the training can be carried out in the
$ 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.

2 Read,draw and understand
circuit diagrams.

In a short time you will be able to read and
draw circuit diagrams, understand the very I e of
fundamentals of television, radio, computers and excellent example ot current

countless other electronic devices and their electronic practice. :

; To find out more about how to learn electronics in a
”b'“ new, exciting and absorbing way, just clip the coupon
L | .
for a free colour brochure and full details of enroiment.

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

l Write to:- British National Radio & Electronic School
P.O. Box 156, Jersey, Channel Islands.

:

'i ;23 4 5 63%° A.‘t 3 )d] ADDRESS
3 Carry out over 40 experiments
on basic circuits.

We show you how to conduct experiments on
a wide variety of different circuits and turn the
information gained into a working knowledge of
testing, servicing and maintaining all types of
electronic equipment, radio, t.v. etc.

[~ ===

WB 5/7
3 L _F _§F & B B B B '} N Qo ]
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High quality audic
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OUR PRICE ONLY

£2045

The 450 Tuner provides instant programme selection at the touch
of a button ensuring accurate tuning of 4 pre-selected stations, any
of which may be altered as often as you choose, by simply changing
the settings of the pre-set controls.

Used with your existing audio equipment or with the BI-KITS
STEREO 30 or the MKG60 Kit etc. Alternatively the PS12 can be
used’if no suitable supply is available, together with the Trans-
former T461.

The S450 is supplied fuily built, tested and aligned.
The unit is easily installed using the simple
instructions supplied.

25 Watts
(RMS)

@ Max Heat Sink temp. 90C. ® Frequency response 20Hz.
@ Distortion better than 0-1 at 1kHz. & Supply voltage 15-
50v. @ Thermal Feedback. #Latest Design Improvements.
@ Load—3,4,5 or 16ohms. ®Signal to noise ratio 80db.
@ Overall size 83mm. 13mm.

Especially designed to a strict specification. Only the
finest components have been used and the latest solid-
state circuitry incorporated in this powerful little amplifier

which should satisfy the most
critical A.F. enthusiast. £4 35
°
Stabilised Power Supply Type SPM80
SPM80 is especially designed to power 2 of the AL60
Amplifiers, up to 15 watts (r.m.s.) per channel simul-

ONLY

taneously. With the addition of the Mains Transformer
BMT80, the unit will provide outputs of up to 1-5A at 35V.
Size: 63mm, 105mm, 30min. Incorporating short circuit
protection.

STEREQ FM TUNER

Fitted with Phase Lock-loop

FET Input Stage
VARI-CAP diode tuning
Switched AFC

Multi turn pre-sets

LED Stereo Indicator

Typical Specification:

Sensitivity 3u volts

Stereo separation 30db

Supply required 20-30v
at 90 Ma max.

*
*
*
*
*

STEREO
PRE-AMPLIFIER

PAT

Frequency Res,
20Hz-20Kaz. seponte + 1dm

Sensitivity of inputs:

A R
top quality stereo 1. Tape Input 100mV nto

pre-amplifier and tone

2 100K ohms
control unit. The six 2. Radio Tuner 100mV Into

push-button sel 190K ohms
: selector 3. Magnetic P.U. 3mV int
switch provides a ohms ' e

P.U. input equalises t 1
curve within 1dB 1rom°20':|:At:
20KHz. Supply 20-35V at20mA,

choice of inputs
together with two
really effective filters
for high and low fre-

Dsimenlionl—ZSSmmx"mmx
quencies, plus tape output.
MKS0 AUDIO KIT:

m
£13.75
Comprising: 2x ALS0's 1x SPM80, 1 x 8T M80,

Kit of parts to include onjoff switch icator Stareo onubne! and hnobs. 1
Instruction toanciude swilch, neon indicator, stereo headphone sockets py
E AK}S? et K|$':\".LETE PRICE £29-55 pjys 62p postage galus
Omprising: Teak veneered cabinet <
aluminium chassis, heatsink and ;IO:{l;aI,Ygl*b
riate sockets etc. KIT PRICE £10-70 plus 62p

STERED 30

pdp
45p

x 118" x 33, other Pparls inc,
. fude
racket plus back panel rop-
: and approp.

COMPLETE
AUDIO CHASSIS

o amplifier,

d power supply. This, with only the addltion of a umshﬂﬁfﬁéf&‘l’ffﬁzﬁ
Or use with a
quality ceramlc pick-up, stereo tuner, stereo tv:::?dr:cnlgitg'

rst class results, this unit

INPUT VOLTAGE
OUTPUT VOLTAGE
OUTPUT CURRENT
OVERLEAD CURRENT
‘DIMENSIONS

18

33-40V. A.C.
33V. D.C. Nominal
10mA-1-5 amps

1-7 amps approx.’ £3.75

105mm x 63mm x 30mm

TRANSFORMER BMT80 £2:60 + 62p. postage

ool n difficulty (can be installed
TRANSFORMER £2-45 p1us 6205 4 p
Teak case £5-25 £I6

plus 62p p & p. . Pa&pasp
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35" power Amp!

ONLY

6.95

+ 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

Power output for 2% THD 35 watts R.M.S.
Harmonic distortion 01%

Load impedarce 3-8-16 ohm
Input impedarce 50K ohm
Frequency response +3dB 20Hz-40KHz
Sensitivity for 25 watts O/P 280mV R.M.S.
Max. Heat sink temperature 90°C .

Dimensions
Mounting
Fuse requirements

102mm x 64mm x 15mm
2, 4BA fixing holes in heat sink
1-5A

AND for those who need more

P-O-W-E-R

POWER AMP

Specially designed for use in—

Disco Units, P.A.

Systems, high power

Hi-Fi, Sound reinforcement systems

SPECIFICATION:

Output Power: 125 watt RMS
Continuous

Operating voltage: 50-80

Loads: 4-18 ohms

Frequency response:

20kHz Measured at 100 watts

Sensitivity for 100 watts output
at 1kHz: 450mV

Input impedance: 33K ohms

ONLY£1

Practical Wireless, May 19

25Hz-

Total harmonic distortion
50 watts into 4 ohms: 0-1%
50 watts into 8 ohms: 0-06%
S/N ratio: better than 80dBs
Damping factor, 8 ohms: 65
Semiconductor complement: 13
transistors 5 diodes
Overall size: Heatsink width
190mm, length 205mm, height
40mm

5.95.85var

77

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 low noise
high gain silicon transistors. It is pro-
vided with astandard DIN input socket
for ease of connection. Supplied with [

fult, easy-to-follow instructions.

=

POSTAGE &
PACKING

e & Packing add 25p uniess other-
own. Add extra for airmail. Min. £1-00

AL 20-30

AUDIO AMPLIFIER
MODULES

The AL20 and AL30 units are similar in thelr
appearance and in thelr general specification.
Howaever, careful selection of the plastic
power devices has resulted in a range of
output powers from 5 to 10 watts R.M.S.
The versatility of thelr deslgn makes them
ideal for use in record players, tape
recorders, stereo ampliflers and cassette and
cartridge tape players in the home. Harmonlc
Distortion Po = 3 watts f = 0-25% Load
Impedance 8-16 ohm
Frequency response = 3dB Po = 2 watts 50Hz-25KHz.
Sensitivily for Rated O/P—Vs = 25v. RL = 80 ohm.'
f=1KHz 75mV. RMS. Size: 75mm x 63mm x 25mm, -

s £2,95 aee~ £3.25

tures include on/oft volume. Balance,
Bass and Treble controls. Complete
with tape output.

Frequency Response 20Hz-20KHz

NEW PA12 Stereo Pre-Amplifler
completely redesigned for use with
L20-30

i 6 [} ] U

Bass and Treble range-12d8
Input Impedance 1 meg ohm
Inpul Sensitivity 300mV

Supply requirements 24V. SmA
Size 152mm x $4mm x 33mm

Power supply for AL20-30, PA12,
§450 etc. Input voltage 15-20v A.C. Output
voltage 22-30v D.C. Output Current 800 mA

Max. Size 60mm x43mm x 26mm. £I 30

PS12

Transformer T538 £2.30

DEPT. P.W.5 P.0. BOX 6 WARE HERTS

COMPONENT SHOP: 18 BALDOCK STREET, WARE



You lucky people !

20

ES, dear reader, if you have just paid your 40p for this copy

of PW then you have really got your money's worth this

month! Apart from the free information card contained in
this issue you will also find a free copy of the index for Volume 52
of PW which finished with the April issue. ‘'Fine' you may say,
‘So what'? Well, it is something new for PW because in the past
the index was produced some time after the end of the volume
had been reached and if you wanted to get a copy of it you had
to pay 45p! Plus all the bother of finding writing paper, envelope,
stamp and postal order or cheque!

One would need to go back into the past quite a bit to discover
how this practise arose in the first place, and more to the point,
why it has persisted. Anyway, that's all history now and, hopefully,
you'll get your free index on time in future.

Another relic of the past also needs to be dealt with and that is
to make our volume of twelve issues coincide with the calendar
year! 1 have no intention of wading through early volumes of
PW to discover just when this discrepancy occurred but in the
early days of PW in 1932 it was a weekly publication and the
subsequent change to a monthly appearance probably explains
the mystery. :

I have often wondered whether those conscientious readers
of PW who bind their copies do so by the volume or by the year.
Personally, mine go into binders by the year but the office copies
are very neatly bound by the volume! Ah, well, perhaps we will
get it all together 'ere long. | don’t suppose these little matters
bother our average reader in the slightest, but it was something
to talk about!

Eric Dowdeswell Assistant Editor

s : ¢.$5$1
i T S
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BINDERS FOR PW

Keep your copies together
Keep them clean
with the
PW Easi-Binder

The Easi-Binder is attractively bound with
the title blocked in gold on the spine with
the current (or last) volume number and
year. For any previous volume numbers
lplease advise year and volume and a
separate set of gold transfer figures will be
% supplied.

, £2-10 inclusive of VAT and post and pack-
aging from: Post Sales Department, IPC

[Magazines Ltd., Lavington House, 25 Lav-

|
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|

|
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|
¢

i ington Street, London, SEI OPF.
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More outlets for trio
P to the present time, Trio
High Fidelity equipment
has only been obtainable
from selected dealers within the
UK. A move has now been
successfully made to enable all
Trio equipment to be available
from Comet Discount Ware-
houses. Of course the same equip-
ment will still be available from
the selected dealers, but as from
1st February of this year, they
have been redesignated as ‘Trio
Specialists’. B. H. Morris and Co
(Radio) Ltd., Precision Centre,

g
W s«»g

Heather Park Drive, Wembley,
Middx HAO 1SU.
Bib book
LANNED, and written for
beginners by Clement

Brown, the BIB Book Of Hi-
Fi explains in laymens terms the
basics of Hi-Fi, stereo principles
and the source of high quality
programmes, and offers hints and
tips to those planning new
systems. Installation and adjust-
ments are explained in a practical
form, and emphasis is placed on
good modern practice in equip-
ment maintenance and record
and cassette care. A glossary of
Hi-Fi terms and an index con-
clude this latest offering from
BIB. Priced at £1-98, it can be
obtained from Hi-Fi dealers, book-
shops, and audio components
specialists.
Bib Hi-Fi Accessories Ltd,
Kelsey House, Wood Lane End,
Hemel Hempstead, Herts.

The author of the Gas/Smoke
Sensor Alarm—April *77, acknow-
ledges the help of WKF Elec-
tronics Ltd., Welbeck St., Whit-
well, Worksop, Notts., in the con-
struction of the Alarm. WKF can
supply all components for this
project.

VACANCY ON PW
Applications are invited for
the post of TECHNICAL
EDITOR on P.W. which will
become vacant shortly.
Apply, with brief details of
career, to Eric Dowdeswell,
Assistant Editor.

Practical Wireless, May 1977
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HiFi '77

booked space for the fourth
anrwal HIGH FIDELITY
exhibition, which is to be held at
the Heathrow Hotel, London Air-
port, from the 19th April to the

24th April, 1977.

Special events taking place
during the exhibition will include
a series ¢f lectures and demon-
strations in the Hotel's York
Video Theatre, while facilities
are being claimed to be ‘second
to none’. These will include air-
conditioned and soundproofed ex-
hibition rooms; free car parking;
free exhibition catalogue and
free transport between the
Heathrow Hotel and London Air-
port terminals and Hatton Cross
Underground Station.

Opening times for High Fidelity
77 will be as follows:

Trade and Press only—19th to
21st April inclusive 10am to
8pm.

Public—22nd to 24th April in-
clusive 11am to 9pm (with the
exception of the 24th which
closes 6pm.)

Admission for everyone is free.
Further information from

Emberworth Ltd., London House,

Ozford  Road, Stokenchurch,

Bucks. Tel: 024026 2674/5.

S LREADY 74 exhibitors have

21st. The

displays will be
located on the ground floor and
- will contain some of the most

sophisticated and up - to - date
equipment available in the World.
Amongst them will be alarm sys-
tems, amplifiers, background
music systems, sport event timing
equipment and general PA and
audio equipment.
- The exhibition is open each
day from 10am to 6pm (5pm on
last day). Admission is free and
“anyonie having a professional or
business interest is welcome to
attend”, say the organisers.
Further information from
APAE HQ, 47 Windsor Road,
Slough, Berks. Tel: Slough 39455.

g
St
S

B
SN

R
o

B

S
¢$¢m$;

e

programme for the coming
months. Meetings are held at the
YMCA Chester on the 2nd, 3rd
and 4th Tuesdays of each month
at 8pm.

Any readers interested in join-
ing the club should contact G. W.
Chaliner GW8DMR, 34 Chestnut
Avenue, Summerhill, Wrerham,
Clwyd.

EW members are required
for the Chester and
District Amateur Radio

Society, whose newly formed
committee is formulating a new

Rally call

THE North Midlands Mobile
Rally will take place on
Sunday 17th April at Dray-
ton Manor Park, near Tamworth,
Staffordshire. This event is
organised by the Midland and
Stoke-on-Trent Amateur Radio
Societies, and will include the
usual exhibitions.

Further information, stickers,
badges etc., from Barrie Willetts
G8DEM, Alf Walton G3ZKQ or
Maz Gutteridge G8BHE at 68
Max Road, Quinton, Birmingham.

Bits and pieces

ADIO clubs in the UK may
be interested to learn that

one of our readers has
acquired a large amount of pre-
war and war-time radio equip-
ment and wishes to dispose of
most of it. Any clubs that would
be interested please contact M.
Robinson, 13 Tolmers Gardens,
Cuffley, Potters Bar, Herts.

PA Exhibition

F PA Equipment is of interest
I to you, the Association of
Public Address Engineers will
be holding their annual exhibition
at the New Wembley Conference
.Centre, from April 19th to the

Practical Wireless, May 1977

OR many years now the
F general public and elec-

tronic enthusiasts have
realised the importance of a good
aerial system, to utilise the full
potential of modern tuners and
radio receiving gear.

In the forefront of modern
aerial development is Antiference,
who have. recently published a
Wall Chart and FM Stereo guide.
The Wall Chart measures 2312in X
161,in and is printed in bright
yellow, red and black and gives
a complete up-to-date guide to all
UHF TV transmitters, together
with all the main Antiference TV
aerial products.

The FM Stereo Guide com-
prises a three colour pocket folder
illustrating the complete range of
“Mushkiller” VHF/FM aerials
with individual polar diagrams
and comparative gain graph. The
FM Station guide gives a com-
plete “run down” on BBC and IBA
transmitters showing clearly the
polarisation, ERP in kW and fre-
quency of transmissions. A map
of the UK is also incorporated to
show the relative positions of the
transmitters, together with de-
tailed photographs of aerial acces-
sories.

Further information from Anti-
ference Ltd., Aylesbury, Bucks.
Tel: 0296 82511.
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HE author required a two-way intercom for his
I workshop, which would also permit listening
for the telephone, doorbell, burglars, etc, when
no-one else was at home. Suitable amplifier designs
which have been published all seem to have a high
input impedance. Since it was intended to use the
loudspeakers as microphones, this would have
necessitated a transformer to match the loudspeakers
to the amplifier input. The circuit described here
eliminates this need.

The Circuit

The amplifier circuit is shown in Fig. 1. Tr2-5 form
a conventional push-pull amplifier, with the quiescent
current in the output transistors being set by D1
and D2. The input stage Trl however, is connected
in the common base configuration, which gives the
required low input impedance, with high voltage

Steven DAVIES

gain. Negative feedback is applied from the output
to the base of Trl.

The DC voltage at the emitters of Tr4 and 5 is
set by R3, although for optimum performance this
voltage should be half supply voltage, which could
be obtained by substituting a 10k preset and 12k
resistor in series for R3. This is not strictly necessary
here, since HiFi is not really needed. The AC gain
is set by the ratio of R5 and R4, and if a volume

s -

e AAA e 3 : :

@ R5 g Fig.2:Firststageofthe - -
47

P #, complele circuil show-
g e conmecifons and
demponeis  renuired
far the agdition of a

<= ¥olure control. R¥ and

VR1
10k

Cc3
= 680NF R4 are shows regecsed
i this drawing.
w332 ov : e

control is required, the circuit of Fig. 2 can be used,
which simply varies the amount of AC feedback
applied.

Capacitor C3 has been chosen to roll off amplifier
response at low frequencies to reduce pickup of
mains frequency. C2 rolls of response at high fre-
quencies to eliminate RF pickup, which can be a
problem when long lines are used. (Radio 2 on
1500m is the main offender.)

To communicate, S2 should be in the “ON” posi-
tion, Fig. 3, while the direction of communication is

D i £
w3z : +o-r2v P
R6 %5
R1 1-5k
Tr4
15k < 2N3053 % @
#
Tr2 Cc5
1 BC182 1000uF Y ;
I ¢ Fig, 1 Main circuil dimgram -
c2 * of the master unil giving
AR — ) defdlis of the push-pull
o A S < ampiifiar ;nn‘ the !;n;-
R i 3
BC182 100k ; impedonce inpul stage, Tr
c1 ™5 R8 =
250uF [ 2N2905 2:2k
R4 5 >
input Ry #
t I Qutput
R2 R3 c3 R7 ca
330 18k Tsaom-' 56k Tzopr I
» 4 ov
22 Practical Wireless, May 1977



% cornponents list

Resisiors
R1  15kQ R6  1:5k€2
R2 330Q R7 5-6kQ)
R3 18kQ R8 2:2k2
R4 47Q R9  680(2
R5 100kQ2 VR1 10kQ2
All }W 5%

Capactors
C1  250uF 15V C5 1000uF 15V
C2 470pF C6 100ufF 15V
C3 680nF C7 20004F 15V
C4 20uF 15V

Semicanductors
Tri BC182 D2 1N4001
Tr2 BC182 D3 1N4001
Tr3 BC212 D4 1N4001
Tr4 2N3053 D5 1N4001
Tr5 2N2905 D6 1N4001
D1 1N4001

1 Miscellaneous

S1, CPDT biased switch. S2, SPST switch. 83,
SPST switch. S4, DPST switch. LS1, 8-352 loud-
speaker. LS2, 8-35Q loudspeaker. T1, mains trans-
former with 7 to 8V 200mA secondary. Clip-on heat
sinks for Tr4 and 5. Aluminium or wooden cases to
suit. >CB, 120 x 60mm (available from the PCB
reade's Service page 25). F1, 2A fuse. NE1, mains
neon. Wire, plugs.

determined by the talk/listen switch S1, one speaker
acting as a microphone. To conserve power, S2 will
normally be “OFF” so that there is then no DC
path betw=en supply 0V and amplifier 0V, due to the
capacitor C6 at the slave unit. If a DC path is made,
either by shorting out C6 with S3, or by operating S1,
the circuit will oscillate, the resulting tone being
heard in both speakers.

The cause of oscillation is not at first sight clear.
Consider Fig. 4, which is a block diagram of the
system winen “calling”. Initially C5 will be dis-
charged. When power is supplied to the circuit, C5
will start to charge up, via Tr4, 1.S1 and 1LS2. The

Master unit W333
+9-12V —|
e Vee
: Talk I
Listen ! Slave unit
oft § 52
1 on
S3
LSt ? Ls2
350 T 350
oV

Fig. 3: Schematic, demonstrating the wiring and switching arrange-
ments required between the master and slave units.

resulting voltage across LS2 will increase the input
voltage, and therefore the voltage drop across LS2,
will fall to almost zero. This will cause a negative-
going signal at the amplifier input, switching Trd
on and discharging C5 via LS1. The cycle then starts
again, producing oscillations.

Power Supply

The circuit can be operated off a 9V battery, but
for prolonged or frequent use a mains supply is
recommended. Any supply of 9-12V DC at 200mA
minimum will suffice. The prototype used a small
8V bell transformer TI1, with rectification and
smoothing as shown in Fig. 5. Note that if a mains
supply is used any exposed metalwork should be
earthed, and the live line fused at a maximum of
2A, either in the plug or in the unit itself.

Construction and Installation

No problems should be experienced with construc-
tion, as all components are housed on a single PCB
as shown in Fig. 6.

The cases were standard aluminium boxes, 101X
132X 38mm for the slave, and 177X 127X 63 for the

P
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General interior photograph of the
master unfl. As this is the prototype,
construction was on Yeroboard and nol
a PCB as described in the text.

23



Vee

Tr4

C1 c5

™5

J

Ls2

& w334

Fig. 4: Block diagram of the system in the ‘calling' mode, showing
how the tone is produced.

master. Wooden boxes are a possible alternative,
since screening is not necessary. Using smaller
speakers than specified would permit a smaller box,

W335

Fig. §: Alternative power supply for the intercom. The transformer in
the prototype was an 8V bell transformer, although any transformer
rated at 9-12V 200mA would suffice.

Switch S1 should be biased, and may be difficult
to obtain, although such switches are often available
on the surplus market. Alternatively, it is possible
to “doctor” a bank of push buttons to provide S1
and S2, as in the prototype (note that one of the
banks does nothing, so three would suffice).

Once made, the units should be mounted on a
convenient wall, and joined with two-core cable
(screened cable could be used, but is unnecessary).
Take care to get the polarity right, otherwise C3

49 to 12v
.
R <
4 cs lO/P
T :j —
c3 & b Trs
1 D2 ——0v
H : H 5 c
3 3
o{Re |-
§ Pz - Y O

Fig. 6 : Drawing of both the foil and component side of the PCB designed for this project.

but unless space is critical there is little point in
this. The amplifier will drive speakers down to 8,
so there should be no problem in obtaining some-
thing suitable.
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might suffer. It is advisable to route the cable away
from mains as far as possible, to prevent undue
pickup, since the hum level in the amplifier itself
is very low.

Practical Wireless, May 1977
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| Nov 76 Electronic Thermostat AOIT  1-30+12

RVIGE FOR READERS

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

To:- READERS PGB 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
Dec 75 Sound-To-Light Display DNO0798 1-1564+12
Dec 75 Disco System, Amplifier
(2 required) each AMO0421 4-40422
Dec 75 Disco System, Light Modulator AM0423 3-50+22
Jan 76 Music Box SRBP DN1/JM 2-25+18
glassfibre DN1/JM 3:00+18
Mar 76 CMOS Crystal Calibrator AMO0438 1-19+12
Apr 76 Wobbulator AMO0443 1-08+12
Apr 76 Auto. Slide Synchroniser AMO0441 2-33+15
June 76 Dig. Freq. Meter (set of 5) A015 and 4x A004 3-17+15
July 76 Transistor Tester A002  3-08418
July 76 Disco Preamplifier A003 0-654+12
Aug 76 Cassette Player Power Supply A001 0-65+12
Sep 76 Capacitance Meter A009 2-59414
Oct 76 Digital Car Clock (set) A001/2/3 2-58+12
Oct 76 Interwipe DN8JM 0-80+12
Oct 76 Video-Writer (set) D002/3/4/6 A00T7 21-44+50
Oct 76 Hazard Flasher D005 0-76+12
Nov 76 Low Level Battery Indicator A016 0-404+12

Nov 76 Cirtest Probe A018 0-48+12
Nov 76 Burglar Alarm A019 0-50+12
Dec 76 Chromachase A021 5-70+22
Jan 77 Oscilloscope Calibrator A023 1:254+12
Jan 77 lcelert A020 1-45+12
Jan 77 Polyphon, motor and main boards A025/4 7-90+20

Polyphon, tune disc, blank, SRBP A008* 0-90+15
Feb 77 Transistor Checker A026 1-18+12
Mar 77 FM Stereo Touch Tuner D023/4/5 7-50+4-20
Apr77 Tug 'o’ War (set) A029/030 2-88+12
Apr 77 Gas/Smoke Sensor Alarm A028 0-65+12
May 77 2-Way Intercom D019 1-28+12
May 77 Protected Battery Charger A027 2-38+12
May 77 Seekit Metal Locator A031 3-38+12

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.

0ooOCcOO000000cOo0boob0o0000o000oooo og

| enclose Postal Order/Cheque ACCESS welcome.

NO . eeereeeeennreree e Send card number only.

for €. idaivine. - rebm made payable to READERS PCB SERVICES LTD.
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Any correspondence concerning this service must be addressed to READERS
l PCB SERVICES and not to the Editorlal offices.
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MONOLITHIC

VDUIAGE
| REGULATORS

Brian DANCE M.Sc

Part1:-
HXED REGULATORS

3 LARGE number of integrated circuit voltage

regulator devices are now available which

enable very stable, high performance power
supplies to be constructed very easily with the
simplest possible circuitry. Such regulators are
extremely valuable when one requires a very stable
output voltage as the load current or as the input
supply voltage varies. They are equally useful when
the hum level from a mains power supply unit must
be kept to a very low level. For example, a few
mV of hum on the tuning voltage feeding a varicap
front end will produce hum at the FM detector
output, but a small monolithic regulator in the
varicap supply can be used to prevent this.

This article has been written to guide readers on
the general principles of operation of regulator
devices and to provide information on the types
readily available for the home constructor and the
basic circuits in which they can be used.

DEVICE CLASSIFICATION

Monolithic regulator devices can be divided into
two main classes, namely fixed and variable output
types. The former is basically designed to give a cer-
tain specified output voltage, although it is possible
toincrease this voltage somewhat whilst keeping a very
simple circuit, whilst the latter gives an output
voltage which can be varied by means of a
potentiometer in the external circuit. Regulators can
also be classified according to whether they are
designed to provide a positive or a negative output
voltage. However, these types are to some extent
interchangeable.

Classification can be according to the maximum
rated output current. The maximum current from
the low current devices is about 100 to 200mA; such
devices are normally mounted in a transistor type
package and seldom require a heat sink. Medium
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current devices provide maximum outputs of 200mA
to 1-5A and will usually be used with a heat sink,
whilst devices delivering still higher currents are
always used with a substantial heat sink.

Low current regulators can be used in more
complex cdrcuits with external power transistors to
provide: quite high output currents. This approach is
often more economical than the use of high current
monolithic or hybrid devices which are normally far
more expensive than the low or medium current
devices.

PACKAGES

The low current regulators are normally supplied
in transistor or dual-in-line packages. Many medium
current devices are in plastic packages with a tab or
metal insert for mounting the device on a heat sink,
whilst high current devices are often encapsulated
in the diamond shaped TO-3 metal package used for
power transistors. The recent trend is for the use of
low current “on card” devices, the regulator being
on the same PCB as the devices to which it supplies
power and this greatly reduces unwanted coupling
due to the line impedance.

The general principles of operation of a voltage
regulator are shown in Fig. 1 which uses a 741
op-amp as a comparator. The zener diode D1 provides a
reference voltage Vrer and the 741 compares this with
the voltage tapped off by VR1. If the value of Vrer is
the greater of the two, the 741 output will be high
and Trl will conduct so that the output voltage, V,,
rises towards the input voltage, Vi. As soon as V,
rises to a value which brings the potential of the
slider of VR1 to Vrer the output of the 741 falls and
Trl presents a higher impedance. Thus the output
voltage is stabilised at a value higher than that of
Vret the value being determined by the setting of

VRI.
+ ) +
Tr R2
2N697 12k
. VR |V,
Vi 25k | °
D1 R3
12k
W357

Fig. 1: A voltage regulator using a 741 operational amplifier.

IotIq Io
Regulator <
Vi
Input Regulated output
I g v,
votage a voltage |©
Y h.

Fig. 2: Regulator currents and vollages. Iy is the quiescent current
which flows even when the oulput current is zero.

The 741 input requires little current and therefore
does not affect the stability of the Vrer voltage. Most
voltage regulators operate on this principle, with all
the components fabricated on a single chip and
usually including protective circuits. The maximum
output current is determined partly by the ratings
of the series transistor Trl.
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POWER DISSIPATION

The power dissipated internally in a regulator may
be estimated using the circuit of Fig. 2. A quiescent
current I, flows through the device at all times to
enable it to operate correctly, usually of the order
of 10mA. If no output current is taken, the internal
power dissipation is Vil; and is quite small owing to
the low value of I,. When an output current is taken
there is an additional internal dissipation of
(V= V)1, since (V;—V,) is the potential difference
through which I, falls as it flows through the device.
Thus the total dissipation is (Vi—V,)I,+ Vi,.

INPUT VOLTAGE

What input voltage should one apply to a
regulator? The maximum value is quoted on the data
sheet and damage may occur if it is exceeded even
for a millisecond! The minimum input voltage should
always be a few volts above the output voltage, since
this additional small voltage is required to enable the
device to operate correctly. The minimum value of
(Vi—V,) is known as the ‘drop out’ voltage, since at
lower voltages the regulator ‘drops out’ and ceases
to provide regulation.

Lambda Electronics supply the
LAS7000 series of regulators.
That shown here has a rating
of 400W.

As the internal power dissipation is (Vi—Vo)lo+
Vil,, it is very desirable to keep Vi as low as possible
in order to minimise the dissipation. This is
especially important in the case of high current
regulators where I,, and therefore the internal
dissipation, is large. In the case of variable regulator
circuits which provide a wide range of output volt-
ages, V; must exceed the maximum value of V, so
the value of (Vi—V,) and the dissipation can be large
when the output voltage is set to a low value. If the
output current is moderately high, it is advisable to
consider the use of a switching regulator circuit which
can offer higher power efficiency at the expense of
circuit complexity.

PROTECTION CIRCUITS

Most modern regulator devices incorporate circuits
to protect them from damage if the output is shorted
or if the device becomes too hot, the former by a
circuit which limits the maximum value of the output
current to a safe value. Thermal protection can take
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two possible forms. In one type an increase of the
chip temperature will cause the output current to be
reduced so that the temperature cannot increase
further and cause damage to the device. Neverthe-
less, it is bad practice to operate a regulator for a
considerable time at such a high temperature that
this current limiting circuit operates; such high
temperatures tend to reduce device reliability.

Another form of protective circuit used in low to
medium current devices is that of foldback current
limiting. If a low resistance is connected across the
output or if the output is shorted, the current ‘folds
back’ to a much smaller value than the maximum
output. Thus the internal power dissipation is kept
relatively small,

BASIC CIRCUIT

The basic circuit used with simple three terminal
voltage regulator devices is shown in Fig. 3. The
input voltage is developed across the reservoir
capacitor C1 and the regulator provides a constant
output voltage. In addition, the hum level at the

_ Input Output +

} i,a Reguiator
T

Fig. 3: A simple basic circuit for a
| three-terminal regulator device.

c2

T~

240
o
h

-

output is far less than that across CI.

If a slightly increased output voltage is required,
a resistor may be included between the ‘earth’
terminal and the zero voltage line. For example, if
this resistor has a value of 270Q and the quiescent
current is 10mA, the output voltage will be raised
by the voltdge across this resistor, namely 2-7V.
Alternatively 'a zener diode may be use instead of a
resistor.

LOW CURRENT DEVICES

One of the best known series of fixed output low
current regulators is the TBA625A (5V), the TBA435
(8-5V), the TBA625B (12V) and the TBA625C (15V)
series produced by SGS-ATES Ltd. (available from
Chromasonic Electronics). They can be used in the
very simple circuit of Fig. 3 to provide output
currents of up to about 120mA. The devices
incorporate foldback current limiting; if the output
is shorted, the current falls to between 30 and 45mA.
In addition, the short circuit current falls with
increasing chip temperature, to provide further
protection.

These regulators reduce the hum level across Cl
by a factor of about 400 times (52dB). The larger
the value of Cl the smaller the hum voltage across
it and the lower the output hum level. If C1 is about
2501F the output hum level will be of the order of
ImV. C2 may be required with some devices to
prevent instability and should be close to the device.
The dropout voltage is about 2-3V at the maximum
current, whilst the output impedance is of the order
of 0-1Q.

This series of regulator devices is available in the
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type of transistor package shown in Fig. 4(a). The
devices may be used in the type of circuit shown
in Fig. 5 to provide a small range of output voltage
variation. In this circuit the output voltage is equal to
V(1+R2/R1)+1I;R: where V is the voltage of the
regulator itself. The circuit of Fig. 3 can also be used
to provide a negative supply if the positive line is
earthed instead of the negative line.

THERMAL LIMITING

Another type of 100mA regulator is made by Fair-
child as the pA78L00 series, by Motorola as the
MCT78L00C series and by National Semiconductor
as the LM78LXX series, but the latter has been
replaced by the improved LM340L-XX devices. When
referring to a specific device in the series, the ‘00’
or ‘XX’ is replaced by the voltage of that device. For
example, the rA78L05, the MC78L05C and the
LM3400L-05 are SV devices, whilst the LM340L-24
is a 24V device.

‘ input
- Output
Output
Input
Earth

Earth
LM78L geries
(b)
(a)

F/g.. 4: Connections for (a) the TBA625 series and (b) the LM78LXX
series.

TBA625 series

- These devices are available in TO-5 metal cans, but
the connections, Fig. 4(b) are different from those of
the TBAG625 series; they are also available in TO-92
plastic packages. Some types are stocked by
Chromasonic Electronics Ltd., whilst National Semi-
conductor devices are available from DTV Group
Ltd., 126 Hamilton Rd., London S.E.27.

These devices can be used in the same circuits as
those already discussed. The output current on short
circuit does not fold back, but is limited in value and
a thermal limiting circuit operates at high chip
temperatures. The performance is similar to that of
the TBA625 series, but the dropout voltage (1-7V)
is rather less.

input TBAB25 Output

v R1 L
| v c1
Iq 10uF
R2 T

R1 R2(max} Vout
TBAG625A 430 250 5-9
TBA625B 1k 150 12-15
TBA625C 12k 150 15-17 W361
Fig. 5: above, a circuit using the TBA625 devices to provide a variable
regulated output.

Fig. 6: below, a current regulator circuit.

Input w362
——1 Regulator r
\ R1
Output
y current
Iq
28

Voltage regulators of almost any type can be used
as a current regulator, in the circuit of Fig. 6. The
output current is held constant at a value of V/R1+1,
where V is the output voltage of the device
concerned.

MEDIUM CURRENT DEVICES

The National Semiconductor LM342-XX series has
similar internal circuitry to the LM340L-XX series,
but can supply in excess of 200mA.. The SGS-ATES
TDA1405 (5V), TDA1412 (12V) and TDA1415(15V)
are available from Doram Electronics Ltd, and have
a similar internal circuit to the TBA625 series, but
can deliver output currents of up to 500mA. They
are encapsulated in a 3-lead plastic package with a
hole for bolting the metal insert to a heat sink. The
foldback limiting causes the current to fall to
between 80 and 180mA on short circuiting the output.
However, thermal damage can be caused if the device
is not mounted on a heat sink. The L129 (5V), L130
(12V) and L131 (15V) are similar to the TDA1405
devices, but have a wider operating temperature
range. All these devices can be used in the type of
circuit already discussed.

5 'A%
+19-5 to R1 R3 Tr
+25v 025 5 2N4398
16W +15v
— 5 amp
>}

p— LM340T-15

R2 2] - -y

4w I -

Fig. 7: A circuit for increasing the output current from a LM340T-15
device by a factor of five.

|-Tantalum

Another series of medium current devices has been
adopted by many manufacturers, thermal limiting
being employed rather than foldback limiting. The
internal circuitry is similar to that of the LM342-XX
series but the output current can be up to 500mA in
some types and up to 1A in others. These standard
types are available with nominal outputs of 5V, 6V,
8V, 12V, 15V, 18V and 24V. For example, the 1A
range includes the LM340T-XX in a TO-220 plastic
package, the LM340K-XX in a TO-3 package, the
Motorola MC7800 series, the Fairchild nA7800
devices and the Texas Instruments SN72900 series.
The 500mA devices include the National Semi-
conductor LM341P-XX plastic types with a tab for
bolting to a heat sink and the Fairchild xrA78M00C.
Other devices available from Doram Electronics Ltd
include the LM309K 5V regulator in a TO-3 package
which can give over 1A and the LM323K in the same
package for SV at up to 3A.

HIGHER CURRENTS

All these devices can be used in the circuits
discussed, but the type of circuit shown in Fig. 7
can be used to obtain more output current. In the
particular circuit shown, a LM340T-15 device is used,
the maximum current being 5A instead of the 1A
of the device itself.

If the voltage across D1 is equal to the base-emitter
voltage of Trl, the current flowing through R1 is
about four times that through R2. This current boost-
ing circuit takes advantage of the internal current
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DUAL TRACKING REGULATORS
- Work with operational amplifiers normally requires
= e dual power supplies of about +15V and the supplies
26 o Vout should be regulated to prevent the output voltage of
055 o3 -, a8y the operational amplifiers from drifting. Further, it is
Etal: desirable for accurate work that the drift in the
— — 5. voltage of one of the pair of lines should be matched
by a proportional drift in the voltage of the other
?:5365 D1 line; that is, the two voltages must track one another.
(36V) o One of the simplest ways of constructing a dual
tracking power supply unit with 15V outputs

limiting properties of the regulator to provide short-
circuit protection of the booster section. The short
circuit is limited to R2/R1 times the output limiting
current of the regulator device itself. If the heat sink
fitted to Trl has at least four times the capacity of
the sink fitted to the LM340T-15 device, the thermal
overload protection of the latter will be extended to
Trl. As the load current increases from 0 to 5A, there
is a change of about 1% in the output voltage.

HIGH OUTPUT VOLTAGE

The circuit of Fig. 8 shows how the LM340T-24
can be used to provide an output of 48V. Under short-
circuit conditions the voltage at the input side of
the regulator falls to 35V, D3 aids the start-up of the
circuit and protects the regulator from high input-
to-output voltage differentials during short circuits.

involves the use of the Raytheon RC4195 device in
the circuit of Fig. 9. This device is available from
Doram Electronics Lid (order code 303-636) as an
8pin dualin-line package which can deliver over
100mA from each output with short circuit currents
of about 220mA. The input voltages should be in the
range +18V up to the maximum of +30V. The
frequency compensating capacitors C3 and C4
increase stability, but can often be omitted.

The RC4195 device incorporates thermal shut
down and short circuit protection for both outputs.
It replaces two separate regulator devices. The
balance connection to pin 6 can be taken to a variable
voltage so that the two output voltages can be
accurately balanced. The RC4195 can also be used to
provide a single regulated output of +50V at 100mA,
whilst in another circuit with external power
transistors it will provide a dual tracking supply of
+15V at 2'5A each.

Next month, in Part 2, we shall deal with Fixed
Regulators

This photograph, provided by National Semiconductor, shows voltage regulator devices in TO-5 (small circular), TO-3 (large circular) and TO-220

plastic packages.
Practical Wireless, May 1977
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Radio . ... what?

Next time you are in the company of
people who delight in using long
words, get your own back; say
radioimmunoassay! If they call your
bluff and ask what it means, the
following explanation might help.

The word radioimmunoassay (RIA
for short) comes from the medical
profession, well known for its love of
technical tongue twisters. RIA is a
technique used to measure very very
tiny amounts of things in the blood
such as hormones etc. The medical
minnions often do this by putting in
some minute but radio active tracer
elements and following their path
around the body. These tracers are
often measured while still in the body.

A rather bright medical instrument
manufacturer has now gone one
better. The antigens (these are the
minute traces you want to measure)
are bound to microscopic flecks of
iron. It is then, in crude lay terms,
simply a matter of going fishing with
a magnet! The fluid is passed by a
magnet and the iron particles are
separated leaving only the elements
in the sample which are required for
measurement. In practical terms this
means that the manual separation
part of RIA can be fully automated.

Micro speaker

Beepers for use as alarms have
been marketed for some time and are
available in this country from various
electronics stockists. However, al-
though their idea is not new | am very
taken with the very latest one just
launched in America.

The beeper measures only 0-64in
cube and weighs just 6 grams.
Despite its very small size, the device
has a free field output of 105dB at 1in.
The secret of this great output
compared to size is in the cunning
construction of the inside of the
cube which houses the device. This
internal structure is fashioned like
a miniature folded horn which is
tuned to 2.1kHz. An advantage of a
tuned horn as opposed to a resonant
cavity is that the horn tunes very
broadly and so is not critical. Yet
another advantage is that the beeper,
because of its broader bandwidth,
can be used as a truly miniature
loudspeaker. It is offered in a variety
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of impedances from 2Q to 2kQ and
it even has little solder tabs for ease
of mounting onto a PCB. One can
imagine a very small radio set for,
say, the bedroom using a ZN414,
LM380 and one of these tiny speak-
ers. Alas—they've only just been
released onto the market in America
and are not obtainable in this country
as yet.

Expensive games

With television games gaining
greater popularity one would think
that this was a real growth area for
electronics and without too many
problems. Sad to tell this is not the
case. | hear of a report which indi-
cates that the grid or pattern pro-
jected onto the CRT of a television
(i.e. the goals for football or the walis
for squash etc) is “burning” a
permanent image onto the TV tube
and, as such, will eventually ruin it
for normal TV watching. The time
taken for this effect to become
noticeable is, so I'm told, about 2,000
hours of use. However, with different
games, different intensity settings
and, indeed, different tubes, this time
is by no means a standard to judge
the situation by.

Now, a group has been set up to
study this affect and to report its
findings to the authorities. | will
mention this again as and when more
news comes in. However, the thought
of ruining a colour television tube is a
little frightening when one thinks
of the cost. Perhaps, if you play TV
games, it might be prudent to keep
the brightness turned down just a
little?

Straight tape

If you drill a hole how do you know
if it's straight? Probably this is
unimportant for your ordinary average
hole, but if your drilling real big deep
ones, like oil people do, then it be-
comes very important. A British
company has manufactured what is
called an inertial navigation unit
(more long words). In use, this unitis
lowered down the hole. On its
journey it keeps careful records; it
has a cassette recorder to monitor
and log the distance it has travelled
and deviation in terms of lateral
movements. When the unitis hoisted

ON RECENT DEVELOPMENTS

up the tape is played to an analyser
unit which in turn feeds out printed
data on the accuracy of the hole at
different depths.

Before you decide to use one for
the precision drilling of this years
potato crop, the price for one such
installation is quoted as around
£91,000—and that's a 'hole’ lot of
money.

If you wanted to take the tempera-
ture of something it's almost certain
that you'd use some kind of thermo-
meter. | see that the market has just
been.invaded by another non-contact
thermometer and it struck me that
some readers may not have heard of
theseintrigueing devices.

This latest one is a small hand-held
unit which is simply pointed at the
target. It will then, within one second,
show the true temperature of that
target in degrees C. The target can
be up to 20 feet away and this partic-
ular “thermometer’” has a measure-
ment range from 10°C right up to
1,000°C.

It occurs to me that if | was only 20
feet from 1,000°C | would become
medium rare in about 20 seconds!

More expensive?

When hire transport in London
changed from handsome cab to
motor taxi there must have been some
regretful sighs. | wonder if there will
be any sighs for taxi meters. A
problem is that a cab may be laid up
for a matter of days while its electro-
mechanical meter is adjusted. Owners
of a few of the larger fleets of cabs
have got together and formed a
company to manufacturer an elec-
tronic taxi meter. Readout of the fare
cost is, of course, digital while
changing the meter is just a matter of
unplugging one and plugging in
another.

Watch out for the new best seller
folks, *“Electronic Taxi Meters—Are
They Really Fare?"

'

—
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[SAXON ENTERTAINMENTS LTD

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

MODULES AND INDIVIDUAL UNITS

SYSTE M 700 0 COMPLETE & READY-FOR-USE EQUIPMENT

POWER AMPLIFIER MODULES 30—240 WATTS
@ Fully tested & guaranteed.

@ Full RMS Sine Wave output. '

B Distortlon typically 0-2%

M 10 Transistors, 4 Diodes.

B Response 30HZ-30KHZ

H Fully short & open clrcult proof

@ Sensitivity suits most mixers.

B Built-In surge suppression & compensation

@ Twin D.C. & output fuses.

B Top-grade components throughout.
30 Watts rms | 60 Watts rms | 120 Watts rms I'240W ms
S A308 Al SA608 SA1204 SA1208 SA2404
30W rms/ 60W rms/ 60W rms/ 120W rms/ | 120W rms/ | 240W rms/
8 ohms 4 ohms 8 ohms 4 ohms 8 ohms 4 ohms
£9°50 £12-50 £13-50 £14-50 <00 £25-50

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

PM301 | PMBO1/4  PMB01/8 | PM1201/4  PM1201/8 | PM1202/4 | PM1202/8 | PM2404/1
For 1/2 For1/2 | For1/2 | For1 For 1 For 2 | For 2 For1
SA308 SAB04 | SAB08 | SA1204 | SA1208 | SA1204 | SA1208 | SA2404
£9-90 £12-50 | £12:50 £12-50 £12-50 £19-50 | £19-50 £19-50

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

= 3.2 - P B Ready to plug In & use 0
‘e o NN MM ; ¢ B Automatic Mic override
* B Two tone panel
o] (2 Ya Yo RoNoNeN ol al ol © € B Twindeck& mic & tape Inputs
W S g B Left/Right deck fader
The choice of the professional D.J. W 20Mz-20kHz Noise —77dB
Controls; Mic volume, Bass, Treble, A/Fade Depth, Tape, L/Deck, R/Deck volumes,
Bass, Treble, Master, Heddphone volume, Selector & On/Of.
Mono 18v £37:50 Malns £43-50 Stereo 18v £53-50 Malns 59-50
— All you require Is front panel {see below) knobs
INJMODULARIEORM & sogkets etc. All electronics are assembled &
tasted.,
B Specification as for complete mixer W@ All Potentiometers supplled & fitted
Ml Low cost do it yourself with step by step easy to follow Instructions.
Mono £19-50 Stereo £29°50 £3-50 Supply unit £8:50

Panel

SYSTEM 7000 LIGHTING CONTROL UNIT MK Il (Four channe)
R = 2 MHas your light unit got?

el "6' 66 B 4,000 W handll ] dl

gj 0,0 O

B Sequence facility @ Automatic nudlt; level
@ Smart 2 tone panel

& B Advanced IC circultry OURS HASI
x L =IIT°p grndz c?mponenn ONLY
e { our needs .
e o QIR - oneytuperbly desnlaned unit £42 50
IN MODULAR FORM—THE QUADRAFECT £29-50

As with the mixers the Mk 11 L.C. unit may be

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

B 1-240w Audio B 8A RCA trlacs @ 0'5-20Hz Sequence W Fully suppressed

(Panel £2-50)

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

Make your own mixer, mono or stereo, up to 2ch. is, with full facllitles,
and p r ech [return etc.
@ Inputs for low and high 2 mic, ceramlic & magnetic -
cartridge etc.
 Upto 20input modules per single mixing module & "'

W Feed most types of amplifier—accepts all inputs
Professlonal low noise circuitry 20 Hz-30kH.
ly ble—Extremely |

COMPLETE MODULES with facia panel,
Knobs & sockots, Monitor buttons, Ready wired & tested
Mono Input  £8-50 Mono mixing stage  £8-50
Sterso Input £12-00  Stereo mixing stage £12-00

PRINTED CIRCUIT MODULES With controls fitted,
sockets, facla & knobs
£5-50

Mono Input Mono mixing stage £5-50
Stereo Input  £9-00 Sterec mixing stage £9-00
Power supply for up to 20 channels—PPM18—£8-58.

@ 0'5W headphone
circuit

@ Full range bass/
treble controls

@ Nolse—80dB

requires only

SYSTEM 7000 SOUND—LITE (3-CHANNEL)
IN COMPLETE OR MODULAR FORM
(Modular form lilustrated)
W Compiete unlt similar to Mk H unit above
B Long established & proven deslgn
W 3 Channels—100W per channel
RCA 8A Triacs—Individual channel fuses

-
-ty E'?
~
¥ n&.’,'
P
1-240 W Input—master audio leve! plus Bass/Middle/Treble

COMPLETE UNIT—Fully MODULAR FORM Facla & knobs etc.

cased with rear terminations—Just Needs only 11 simple connections
plug In & gol Y
£24-75 £16-50 (Panel £2:350)
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CENTAUR—THE 100W RMS STEREO DISCO
COMPLETE WITH SOUND-TO-LIGHT SEQUENCER & LIGHTS

ONLY £1 99 (+4-50 carr) or Low Interest terms Deposit £24-78
12 months at £18-77 or 24 months at £10-85
W 100W RMS stereo output

@ Twin heavy duty loudspeaker

@ Four channel sound ilte—
sequencer compiete
with display

W Separate mic., music bass
& treble controls

@ Sturdy vynide cabinets with
all leads

W@ Twin BSRdecks withllftarm

NOW AVAILABLE K
SUPER CENTAUR

200W Stereo output—other detalls as above £285 (carr. 4-50)

or Deposit£31-06 12 months at £25-03 or 24 months at £14-20

Cut-price d mic & headph £15-00 {only with complete discos)

SAXON MINI-DISCO

50WRMS £119-00
100w RMS £139-00

Bl Complete with twin heavy duty loudspeakers
M Includes mic input & headphone monltor
a

(carr. £2-50)

circuit
Twin BSR decks wlith liftarm
@ Tremendous valus—just plug In & go
@ Wide range bass & treble controls

Cut-price d mic & headph

£15:00 (only with complete discos)

SEND YOUR SPECIAL REQUIREMENTS FOR A CUSTOM DISCO QUOTATION

SYSTEM 7000
MINOTAUR 100—All Purpose Wide Range Amplifler

W 100W rms — 1dB

@ Standard 8 ohm output

B Twin mixed inputs accept
a wide range of signais

B 30HZ-30KHZ +2dB

@ 23dB bass/treble

A tour

Input, high

power ampilifler

which wiil deliver up
to 150 watts output. An
absolute must where multiple
mixing & power are required

B Four Individually mixed inputs
@ Wide range bass/trebls+ master

An extremely compact and
versatile ampltfier with

full protection and a clean,
attractive appearance.
Ideal for all groups,
dlsco's & clubs

@ Vynide covered case
@ Fully short proof
@ Superb value for money

SAXON 150 HEAVY DUTY AMPLIFIER £59-00

£49-50

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

SUPERSTROBE £19-75
B 2-3 Joules

W 80W Tube for long lite
W Compact 47 x 4" x 4"

PRO-STROBE £32-50
W 5-8 Joules
W@ External trfgger
B Long Life tube timer
clreuit

150 WATT LIQUID
WHEEL
PROJECTOR

@ Accepts all accessories

W C/w with wheel & motor
plate

W Sturdy steel construction

Remarkable value—

Sold elsewhere at

£39°50. Our price

is only: £330°

Condenser mics ECM77 600 ohm £12-50
ACCESSORIES ECM 81 Dual impedance £13-95 Crown headphones £8'75

Heavy duty boomstand £12:50

All prices sublect to VAT @ 8% except SA308/PM301, mics. & heedphones (124%)
All prices include carrlage & packing except where shown other wise
Ordering: By Telephone —Access, Barclay Card or COD Ring (01) 684 6385/0008
By post —Send cheque or crossed P.O’s or 60p for COD
or send In your Access/Barclay card NUMBER ONLY
MAIL ORDERS & CALLERS T0: CROYDON
327-333 Whitehorse Road, Croydon Surrey CRO2HS
24 Hour Ansafone service (01) 884 6375

WALLINGFORD
Flint House, High St., Wallingford, Oxon (By Public Library) (0491) 35520

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

Exportars to 17 countries—enquiries welcomed
Ring Sue Abegg on (01) 684 8385 for U.K. trade enquiries
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LYNX ELEGTRONIGS (LONDON) LTD | e dan

92 BROAD STREET, CHESHAM, BUCKS.

P. and P, 30p — Overseas 90p — Matching 20p per pair. ACCESS
VAT 8% except for items * which are 12§% — No VAT Oversess.

Tel. (02405) 75151

THYRISTORS
Plv 1A 3A 23A 4A 6A BA 10A 15A 16A
(TOB(8Y- (C (TO (TO (TO (O (TO (TO
UD) 106) 220) 220) 220) 220) 48) 220)
200 0-38 0-60 045 0-40 0'58 0-60 068 114 —
400 0:'40 0-60 080 045 087 083 098 140 —
800 0-65 088 070 — 1°09 1-19 1:26 160 —
BY106 £1-°00, BT107 £9-68, BY108 £1-60, BT100 R9-60, BY116
£9-00, IN2526 8- 80,

ALL THREE

FM TOUCH TUNER

P.W. MARCH 'T7

conductor Pack

Resistor Pack

Capacitor Pack

(Polyester nnd Electrolytic only)
PACKS

All prices include P, and P. and VAY

RETURN
SER

0' 'OI'I’ Diodes contd
BYX38-900

Now c-wogua 20

TRIACS—Plastic TO-220 Package Isolated Tab

4A 6-8A 8-8A
(8) (b) (a) (b) (&) (b) (m)

10A
(b) (a)

18A
(b)

100V 0-60 0:60 0-70 0-70 0-78 0-78 0-83 0-83 1:01 1-01
200V 0-84 0:84 075 0-75 0:87 0-87 0-87 0-87 1-47 117
400V 0-77 0-78 0-80 0-83 0-97 1-01 1-13 1-19 170 1-74
800V 0-96 0-99 0-87 1-01 1-21 1-26 1-42 1-50 2-11 217
N.B.—(8) without Internal diac. (b) with internal diac.
TTLI40e 7476 #-38|Linear I.C.¢ Regulators 747
Series 7480 9-53301A 0-40° 723 9451750
7400 0-16 [7482 TS 7805 150, £ b,
7401 0 10 |7488 032 ;’3% }5’: "2 Red 9-13|Dlodes
7402 096 |7480 2:92 "88|°2 Green 9-20 |BA14!
7818 1-89 BA148
7403 0-16 [T400AN  0-49 -38|'2 Clear 0-14|BA148
T404 o1 [1] LM340-12 1- 35|
s I pd 5 |LM340-15 1-35] Glock Chies [BA156
7408 0 ] Lmsio-1 1-35|MMESE 3 3518 AT5e
7409 0 (L1 Opto- AAY-5-1224A {BA159
7410 016 67 Electronics 3-25|8Y208
1412 028 .82 Displays _|AAY-54007D [BY207 9-20°
7413 0-28 W57 To1 |c Sockets avxae-soo. 12
oc o
T414 072 35 727 9-18BYX36-600
147 43 34 728 14 Plr\ 9-16 9-15|IN4148
7420 918 A7
e e I e SPECIAL OFFER SECTION
B M IR SG309K IATO35v..9:25  TIL200 Red Led..0-42
7432 03774158 9162 ocPi. .£115
7437 9-35 /4164 93 T1INPN TO-3 Power Tran- BC107/8/9.
TA1 AN 0-78 174185 093 sistors. Fully tested but 25 pcs 1-28, 100 pcs 3-50
7442 085174174 1-00 unmarked. Similar to 2N3055 TO-3 Hardware. Mica,
7445 9-sefra178 e except: BVCEQ ~ 50+ Washers, Solder tag, Nuts,
T44TAN  0-81 {74180 1-08 T. HFE (oaln) = 20 4+ at 3A, Bolts, 50 sets for §5p
7448 081 jra181 328 TAAB118121-28° [VCE SAT < 1-3V at 3A Rectifiers DO-4 Package.
7470 032 1741 133 TAAS881 O 8515 pcs £1-00, 25 pcs £4:00, 10A 50V 9-46 Please specify
3Ll 50 pcs £7-50, 100 pcs £13-60  10A 100V _9-45 Polarlty
7472 0-28 §74192 1-35 10A 200V #-50 Stud Cathode
74713 0:38j74103  1-35 ITT Branded Transistors. or10A 400V 0-80 Stud Anode
7474 9:32 174104 1-204T 98 [Medium Voltage, High Galn I|deal for Power Supplles,
7478 0-47174196 1-84 Type BSY65. Simllar to Inverters, etc.
Transistors BCi148 0-89°iBC408 0 22°| BF181 0-30fB8SY54 @-44[2N1303 -27
AC126 0-15/BC149 0-89°}BCY30. 0-55|BF182 #-30| BSY55 @-T4[2N1304 0-45
AC127 0 16| BC152 0-25°{BCY31 &-55|BF183 $:30| BSY65 0-3012N1305 0-24
AC128  @8-13[|BC153 0-18°{BCY32 0-60|BF184 0-20|BSY76 8:20 | 2N1306 0-35
0-09°|BCY33 0-55|BF185 9:-28| BSY78 &-75/2N1307 0-35
0-09° | BCY34 O-55|BF194 0-10°|BSYS5A 0-12§2N1308 9-45
-34 0-09°| BCY38 0-50|BF196 6-12°] BU105 1-80*}2N1309 0-45
10 0-32|BCY39 1-15| BF197 @-12°| BU105/02 2N1711  o-18
‘28 9-381BCY40 0 75| BF: . 1-90°J2N2102  0-44
16 0-09* | BCY42 830 3-90° 0-30
3 8-12°|BCYS4 1-60 2-50° o4
18 0-14°| BCY70 ¢-12 1-60* 014
25 0-12° 18 1-80° 0
18 0-12° 1-60° ¢
25 0-12° 1-90° 50
45 011" 2-40* 20
35 [} 2- 5
35 (4 : »
20 [ 0-39° 3
20 o o-40° 22
20 - 3 048" 1
» - 0-58°
50 - 2-20
25 o [ 3
25 [ B t ]
25 [ 82
35 [ 7
37 [ 20
[ [
a3
55
(]
060
2-38
1-50
2:0
080 2°
060 54
170 64
1-85 68
115 T2
2-14 48 | 2|
050 4
o-50 12
50 10
50 ‘2
25 14
2 18
30 1842
o-30 25

PRINTED CIRCUIT KIT £3- 68

Make your own printed circults. Contalns etching
dish, 100 sa Ins of pc board 1 ib ferric chloride,
eich'resist pen, dsill bit and instructions,

JCI12 AMPLIFIER
W IC audio amp
with free date and
printed clrcult
(A1 ]

DELUXE KIT FOR JC12
Contains extra parts except L.10‘12 nud’d to

amp "
be and treble controls. Mono £2-18. Sterec
JC12 POWER KIT
Supplies 25V 1 Amp £3- 65,
Jcﬂ PREAMP KITS
Mypc 1 for magnetic ;Ickug_l, mics and tuners.

ono £1-38, Sterso £2:70. ch 2 for ceramic or
crystal pickups. Mono 88p. Stereo £1°76.

SINCLAIR IC2¢

1C20 10W+10W sterec integrated circult amp
kit with printed circult and data £4-98.

PZ20 Power supply kit for above £3° 65,

VP20 Volume, tone control and preamp kit £8-88.

JC40 AMPLIFIER
New integrated circuit 20W am

‘rllﬂor kit complcu
with chlp, printed circult and

FERRANTI ZN414
IC radio chip £1-44, Extra parts and pcb for radlo
£3-85, Case £1. Send sas for free data.

BATTERY ELIMINATOR BARGAINS
RADIO MODELS

50mA with reu-ltud battery connectors. 9V
£3-45. 8V S. OV+OV £5-45. 6V+6V £5-45.
qV+4iV£§ 45.

CASSETTE MAINS UNITS

T4V with 5 pin din plug. 150mA £3-65
3-WAY MODELS

With switched output and 4-way multl- lnck
connector. Type 1: 3/4§/86V at 100mA
Type 2: 6/74/9V at 300mA £2 u

FULLY STABILIZED MOD £5°45

Swiltched output of 3/6/7}/9V nhblllxed at 400mA.
CAR CONVERTORS £5-10

Input 12V DC. Output 6/74/8V DC 1 Amp stabllized.

BATTERY ELIMINATOR KITS

Send sae for free leaflet on range.

10mA radio types with press-stud battery
termlnnll 41V £2-10. 6V £2-10. 9V £2-10. 4}V +
41V £2-50. V46V £2-50. 9V +0V £2°50.
::.2.’1“0‘ cassette type 73V with 5 pin din plug

Transistor stabllized 8-way type for low hum
4} l7i/0[12/15/18V 100mA £3:20. 1Amp £8

avy duty 13-way types 4{/6/7/8{/11/13/14[17/
21/25/28/34/42V 1 Amp model £4-
model £7-
Car convartor kit Input 12V DC Outpul 8/74/9V
DC 1A transistor stablilzed £1-
MILLENIA KIT!
5 Transistor highly stabillzed 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.

MAINS TRANSFORMERS

6-0-6V 100mA $4p. 9-0-9V 75mA 84p. 18V 1A £1-95.
0/12/15[20[24/30V 1A £3-65. 12-0-12V 50mA $4p.
0/12/15/20/24/30V  2A £4-95. 6-3V 1A £2-10.
6-0-6Y 1A £2-55. 9-0-9V 1A £2-19. 12-0-12V 1A
£2-49. 15-0-15V 1A £2-69. 30-0-30V 1A £3-39.

8-DECS AND T-DECS
S-DeC £1-84 T-DeC £3-61.
u-DeCA £3-97. u-DeCB £6-97.
IC carriers with sockets:-

16 dil £1-91.10705 £1-78.

SINCLAIR = CALCULATORS, WATCHES
AND POCKET TV

Sinctalr pocket TV £165. Cambridge Scientific
£8-95. Cambridge Memory £5-85. Oxford Scientific
£13-30. Mains adaptors (state model) £3-29.
Assembled grey watch with free stainless steel
bracelet £16-45. White watch £13-95.

SINCLAIR PROJECT 88 AUDIO MODULES
PZ5 £4-95. Z40 £5-75. Project 805Q £29

BI-PAK AUDIO MODULES

S450 tuner £20-95. AL6C £4-88. PA100 £14-95.
MK60 audio kit £31-95. Teak 60 £12 85. Stereo 30
£18-95. SPM30 £3-95. BMT80 £3-82. Send sae for
free data.

SAXON ENTERTAINMENTS MODULES
SA1208 £16-95. SA1204 £11-95. SAG08 £11-45.
PM1201/8 £10-95. PM1202/8 £15-95. PM1201/4 £42.
PM1202/4 £19. PM601/8 £92.

SWANLEY ELECTRONICS
DEPT. PW, PO BOX 68,
32 GOLDSEL RD., SWANLEY, KENT.

Mail order only. We wil not serve callers under
any circumstances. Post 30p on orders under
£4-50, otherwise free. Prices Include VAT.
Official orders welcome. Overseas customers
ple:lste deduct VAT. Send sae for free leaflets
on kits.

32

Practical Wireless, May 1977



cals are suitable for etching copper but by

far the most common, due to its cheapness
and ease of use, is ferric chloride, either by itself or
mixed with various additives. In solution ferric
chloride reacts with the water to form a small
amount of the insoluble salt ferric hydroxide,
together with hydrochloric acid (HC1). This reaction
is easily prevented by adding up to 5% HCL In
either case HCI is present and available for reaction
with both ferrous chloride and cuprous chloride,
converting them back to ferric chloride and cupric
chloride respectively if free oxygen is present.
FeCl; + 3H,0 — Fe(OH); + 3HCl Hydrolysis.
FeCls + Cu — FeCl: + CuCl At copper surface.
FeCls + CuCl — FeCl; + CuCl, In body of solution.
CuCl + Cu—> 2CuCl At high copper levels.

MANY chemicals and combinations of chemi-

JA KENNEDY

If oxygen is present:
4FeCl: + 02 + 4HCl — 4FeClz + 2H,0
2CuCl + 0y + 2HCl— 2CuCk + 2H,0
From the above it can be seen that it is advan-
tageous to have an oxygenated soluticn. The two

commonest methods cf oxygenating a solution
(spraying it through air or bubbling air through it)
also provide mechanical agitation al the copper sur-
face thus removing the ferrous and cuprous
chlorides as they are formed and supplying fresh
etchant to the surface.

Spray etching produces better results than bubble
etching but the problems involved in producing a
uniform spray pattern and obtaining pumps manu-
factured in materials that are inert to the etchant
tend to cancel any advantages to the amateur. In
comparison, bubble etching is very simple to imple-

Photograph A shows the plastic tube suitably bent and fixed to a heavier
plastic base. in B the tube has been fitted to the air pump. Photograph
C shows the complete set-up with the tube In the bottom of a plastic

Practical Wireless, May 1977

bowl. Finafly in O the solution Is seen bubbling with the PCB floating
on the surface with the aid of a cork in each corner.
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Number 62

SGS-ATES TBAS820 LV AUDIO AMPLIFIER

to give a very high output power but is very

suitable for use in portable equipment where
the battery voltage may be as low as 3V. The typical
quiescent current consumption is only 4mA at 9V,
so one can obtain a long battery life at low output
power.

The TBAS820 is very suitable for use in small
portable radio receivers, small record players and
tape recorders, etc. It enables much simpler audio
power amplifiers to be constructed compared to those
where only discrete components are used.

q U‘;I

THE SGS-ATES TBA820 device is not designed

Bootstrap connection Positive supply

1
Hum rejection a2 1 Frequency compensation
No connection q|3 12{[O Output
Frequency compensationC]|4 " No connection
Feedback Q5 10| Earth
! No connection (|6 9| No connection
Input di7 8|[D Earth

Fig. 1: The TBA820 pin connections.

The TBAS820 is encapsulated in a quad-in-line
package with the connections shown in Fig. 1. In
this type of device alternate pins on each side of
the plastic body are bent so that they protrude to
different distances at their lower ends. This con-
figuration provides more space between adjacent
pins for ease of soldering than in dual-in-line devices,
but quad-in-line sockets are more difficult to obtain.

CIRCUITS

A typical circuit for the TBA820 is shown in
Fig. 2. If the input signal has any DC superimposed
on it, a capacitor of value about 0-224F must be
placed in series with the input connection. R1 may
be replaced with a 100k() volume control, if desired,
but a resistor of value not exceeding a few hundred
k) must be present from pin 7 to earth to achieve
correct biasing.

The capacitor C6 prevents a steady current flowing
from the output (pin 12) through the loudspeaker
speech coil. A somewhat smaller value can be used,
but this will result in a reduction in the bass response.
The power supply decoupling capacitor, C4, should
be soldered fairly close to pin 14 to prevent spurious
RF oscillation. C7 is an electrolytic capacitor in
parallel with C4 which provides decoupling at lower
frequencies.

34
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Fig. 2: A simple TBA820 amplifier circuil.

The gain of the circuit is determined by the value
of R2. An internal feedback resistor of value 6k{}
is connected from pin 12 to pin 5, so the smaller
the value of RZ2, the greater the gain. The gain is
approximately equal to 6000/R2; thus voltage gains
of 30, 60 and 120 may be obtained by using values
of R2 of 200Q, 100Q) and 50Q) respectively. The
maximum value of R2 is about 330Q) if a 9V supply
is employed or 270() with a 12V supply, since
saturation of the input circuit may occur with higher
values.

The value of C5 determines the high frequency
response of the circuit, but the value required for
any specified frequency response is affected by the
value of R2. The value of C5 required for various
upper cut-off frequencies is plotted against R2 in
Fig. 3.

The optional capacitor C3 provides a reduction of
about 42dB of any hum on the power supply line.
It is not required if a well stabilised supply is
employed. However, if a battery is used as a source
of power, this capacitor should always be included,
since it will prevent ‘motor boating’ when the
internal resistance of the battery rises with age.

The maximum output power which can be obtained
from TBAS820 depends on the impedance of the
loudspeaker and on the power supply voltage. For
example, one can obtain 2W with an 8() speaker

Practical Wireless, May 1977



SPEAKERS

Baker Group 25, 3, 8 or 15 ohms
Baker Group 35, 3, 8 or 15 ohms
Baker Group 50/12 8 or 15 ohms
Baker Group 50/15 8 or 15 ohms
Baker Deluxe 12”7 8 or 15 0hms
Baker Major 3, 8 or 15 ohms

Baker Superb 8 or 15 ohms

Baker Regent 12” 8 or 15 ohms
Baker Audltorlum 12” 8 or 15 ohms
Baker Auditorium 15” 8 or 15 ohms
Celestion G12M 8 or 15 ohms
Celestlon G12H 8 or 15 ohms
Celestion G12/50 8 or 15 ohms
Celestlon Gt2/50TC 8 or 15 ohms
Celestion G15C 8 or 15 ohms
Celestion G18C 8 or 15 ohms
Celestion HF1300 8 or 15 ohms
Celestlon HF2000 8 ohms
Celestion MH1000 8 or'15 ohms
Celestion CO3K

Decca London rlbbon horn

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

Decca CO/1/8 Xover (DK30)

EMI 14 x § Bass 8 ohms 14AT770
EMI 8 x 5, 10 watt, d/cone, roli surr.
EMI 8}” d/cone, roll surr. 8 ohms
EMI B roll surr. bass

EMI §” mid range

Elac 59RM109 (15) 59RM114 (8)

Elac 64" d/cone, roll surr. 8 ohms
Elac 10 10RM239 8 ohms

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

Eagle FR65

Eagle FR8

Eagle FR10

Eagle HT15

Eagle HT21

Eagle MHT10

Eagle FF28 multicell. horn

Fane Pop 15, 8 or 18 ohm

Fane Pop 33T, 8 or 16 ohm

Fane Pop 50, 8 or 16 ohm

Fane Pop 55, 8 or 18 ohm

Fane Pop 60, 8 or 16 ohm

Fane Pop 70, 8 or 16 ohm

Fane Pop 100, 8 or 18 ohm

Fane Crescendo 12A, 8 or 18 ohms
Fane Crescendo 12BL, 8 or 16 ohms
Fane Crescendo 15/100A, 8 or 16 ohms
Fane Crescendo 15/125, 8 or 18 chms
Fane Crescendo 18, 8 or 18 ohms
Fane 910 Mk Il horn

Fane 920 Mk Il horn

Fane HPX{ crossover 200 watt
Fane 13 x 8, 15 watt duai cone
Fane 801 T 8” d/c, roll surr.
Goodmans Axent 100

Goodmans Audlom 200 8 ohm
Goodmans Axlom 402 8 or 16 ohm
Goodmans Twinaxiom 8, 8 or 15 ohm
Goodmans 8P 8 or 15 ohm
Goodmans 10P 8 or 15 ohm
Goodmans 12P 8 or 16 ohm
Goodmans 12PG 8 or 15 ohm
Goodmans 12PD 8 or 15 ohm
Goodmans 12AX 8 or 15 ohm
Goodmans 15AX 8 or 15 ohm
Goodmans 15P 8 or 15 ohm

SPEAKERS

Goodmans 18P 8 or 15 ohm
Goodmans Hlifax 750P
Goodmans 57 midrange 8 ohm
Gauss 127

Gauss 15”

Gauss 18”

Jordan Watts Module 4, 8 or 15 ohm
Keil T27

Kef T15

Kef B110

Kef B200

Kef B139

Kef DNB

Kef DN12

Kef DN13 SP1015 or SP1017
Lowther PM6

Lowther PM6 Mk 1

Lowther PM7

Peerless KO10DT 4 or 8 ohms
Peerless DTIO0HFC 8 ohms
Peerless KO4OMRF 8 ohms
Peerloss MT225HFC 8 ohms
Richard Alian CA12 12” bass
Richard Allen HP8B

Richard Allan LP8B

Richard Allan DT20

Rlchard Allan CN8280

Rlchard Allan CN820

Richard Allan Super disco 60W 127
Richard Allen CG15 15” bass
Richard Allen Super Disco 10” 50 watt
Richard Allen Super Disco 87 50 watt
Radford MD8

Radiord MD6 dome mid range
Radford TD 3

Radford Crossover network
BD25 Mk II

Coles 4001 G& K

Tannoy 10” HPD

Tannoy 127 HPD

Tannoy 15" HPD

Castte 8 RS/DD

SPEAKER KITS

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

Helme XLK 20

KEF kit 11

Peerless 1060

Peerless 1070

Peerless 1120

Peerless 2050

Peerless 2060

Richard Allan Twin assembly
Rlchard Allan Trlple 8
Richard Allan Triple §2
Richard Allan Super Triple
Richard Allan RA8 Kit
Richard Allan RA82 Kit
Richard Allan RAB2L Kit

each
each
palr
palr
palr
palr
palr
pair
each
palr
each
each
palr
palr
each
each
each
each
palr
palr
palr

£39-95

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,

HiFi

HiFi News

No

Wireless World Transmission Line (Bailey), Practical
HiFi and Audio Monitor (Giles), Practical HiFi and
Audio Triangle (Giles), Popular HiFi (Colloms), etc.

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

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

Beyer, AKG etc.

FREE with orders over £10—*HIFI Loudspeaker Enclosures” Book

Eagle,

WILMSLOW AUDIO

HE Firm for speakers!

SPEAKER KITS

Fane Mode One Mk2 each £10-35
Wharfedale Denton 2XP Kt palr £23-25
Whartedale Linton 3 x P Kit palr £34-25
Wharfedale Glendale 3XP kit palr  £49-50

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. Sansui 331 £114:00. Pioneer 7070
£199-00. Trio KR 2600 £109:00. Sugden
A21 £130:00. Minimax MK 1I £46-95.
Sansui SC 2000/2002 £160-00.

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

All Prices Include VAT
(Prices correct at 2.2.77)

Send stamp for Free 38 page booklet
‘Choosing a Speaker’.

All units guaranteed New and Perfect.
Carriage and Insurance:

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

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

WILMSLOW
AUDIO

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

Chesbhire.

Telephone:
Loudspeakers, Mail Order and Export
Wilmslow 28599
Hi-Fi, Radio, etc., Wilmslow 26213
(Access and Barclay Card orders
accepted by phone).
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Components

SINTEL ror MICROPROCESSORS--BOOKS--MEMORIES--DISPLAYS—PCBs—-KITS ~ From leadine

manufacturers only

HIGHQUALITY _  send for [ree calalogue cMos AND oT“ ER coM PGN ENTS
wadtas W~ 5
CD4000 0-17 CD4022 0-94 CD404t 0-88 CD4066 0-63 CD4095 1-08
# “ CD4001 0-18 CD4023 0-23 CD4042 0-86 CD4067 3 IS CD40%6 1-08
CD4002 o-n CD4024 080 Cp4pd3 1.01 CD4068 0-23 CD4097 3-88
CCK GCK CD4006 1-20 CD4025 0-23 CD4044 0-86 CD4069 0-23 831833 ‘:13
CRYSTAL CONTROLLED 6 DIGIT CAR CLOCK WITH INDEPEN- CD4007 018 CD4026 1-78 CD404s 1-45 gg:g;g g :; Coi%e 1%
DENT JOURNEY-TIMER Shows time or elapsed time in hrs. mins. secs. CD4008 1-00 CD4027 0'58 cpages 1-37 CDésto 1.41
® Runs off car 12v supply @ Nine push buttons for Start-Stop-Reset, CD4009 0-58 CD4028 0:92 CD4o4d 0-58 CD4072 023 CBésti 1-72
selecting display to show time or elapsed time ® All controls functional CD4oto 0-58 CD4029 1-18 CD4osg 0-58 CD4073 0-23 <ou2. o.%
Irrespective of display mode @ Kit complete with case. Order as CCK £42 CD401t 0-20 CD4030 0-58 CD40s0  0-58 CD4075 023 CD4515 324
ACK 6x0-5"red digltalarmclock ....... ... ..o £27 CD4012 0-23 CD403t 2-30 CD4os1 0-94 CD4076 1-3% Shucee 1.4
ACK+BBK+XTK 6 x 0-5” red digit alarm clock wlth XTK and banery CD4013 0-58 CD4032 1-02 CD4077 045 (i 1.25
backup 4-33 CD4ot4 1-04 CD4033 144 CD40S2 094 Cpggrg g.p3 D498 1°30
AUT-CK 4 x 0-5” red diglt car clock with 12v negative earth £17'l5 CD4015 1.04 CD4034 1-97 CD40S3 094 cpangy .23 Co4z27 1-64
m GCK 405" green digit mantieplece clock ... £1440 | [EDI0S 003 Chaods 122 CDaose 120 Cbaose o.29 <ozl 1-84
XTHK 50Hz crystal timebase kit £06-28 CD4017 1-04 CD4036 3-29 CD4055 1:36 CD4085 0-74 CD4ss5 090
|- . -] CD4018 1-03 C34037 41):: gg‘ogg :gg CD4086 074 cg4555 :;g
NTED CIRCUIT BOARDS CD4019 058 4 : 40! ) CD4089 1:606 MC14528 1-
Order as Descllplll(J)I?EFUL PRI CD4020 1-28 CD4039 3:20 CD4060 1-15 CD4093 0:92 MC14553 4-68
COUNTER PCB SETS CD4021 1-04 CD4040 111 CD4083 1-13 CD4094 1-94 iM6508 8-05
Sets of PCBs to hold displays and al! the ICs for buliding a 6 digit, 4 send for FREECATALOGUE
d|eait or 2 digit COUNTER MODULE WITH LATCH USING TTL. The FOR FULLRANGE f
PCBs hold one each per dlglt of TIL321, 7447, 7475, and 7490 as well VEROCASES DISPLAYS SOLDERCON MPUs
as Rs and Cs. Each set consists of one vertical PCB which holds the | 7514104 FND500 1-30  IC PINS , 6800 24-84
displaysand Is fastened to a horizontat board, which holds the remaln- | 751411D 4-10 TIL321 1-50 100 0-50  gC/MP cPU
ng P its (of these s, only the TIL321s are available | 751237J 2:50  TIL322 1-49 1000 4-00  5pga/s00  14-50
from us—order these separately). 751238D 3-00 S5LTOM 5-80 3000 10-50 280 4850
610-950 6 diglt Set. Slze’?.SOmm w.173mmdd.109mm. :g;g 751239K 3-58 MEMO
246-950 4 digit Set. Size h.30mm w.126mm d.109mm. . " . 9131 (N 19-50
I 915950 2 dlplt Set. Size h.30mm w.80mm d.109mm. £2-30 gLock R e 210z ,(x_sew) af0 MPUKITS
1:95 2112A-4 410 X
DISPLAY HOLDING PCBs NON-MULTIPLEXED oo |REET B8 CHEE 43E H5 .05 ISPBK/200E 6861
876-001 6 digit counter format for FND500/TIL321/TIL322 £0-75 MK50253 5-60
675-001 4 diglt counter format for FND500/TIL321/TIL322 £0-55 SUNDRIES
472-001 2 diglt counter format for FND500/TIL321/TIL322 £0-28 %R%;‘LfL? s ;oLA;T CAB%EW c:7341130 g-%
A . m h .
DISPLAY PCBs WIRED FOR MULTIPLEXING 246-950 [T oMMz 3-80 1omfor  8.00 Tstiswe 9.9
D500-6 6 dlglt clock format for FND500/TIL321/TIL322 £1:-10
D500-4 4 digit clock format for FND500/TIL321/TIL322  £0-64 NEW DATA FROM SINTEL See Catalogue for other l/l/es
D500-8 8 dlgit counter formatfor FND500/TL321/TIL322 £1-10 915-950 | Motorola CMOS Databook Vol. SSerIes B Y v e o P Y
COUNTERKIT TMgBos?WC{o?rocelssolroD%ashe s =~ el M T
MS550 tifunctl ontro fo 0 ta t
142-269 A complets kit for building a 2 digit, single PCB, CMOS COUNTER L1 {Multifunction 1/O Controtler for 8080) Datashee

MODULE WITH LATCH. Includes PCB 912-950, 2% TIL322 or FND500,
21;’:;11 R's, | x 4518, socket pins, etc. Size h. 67mm, w. 71m2a. ;'0 Our offices are at Link Properly, 209 Cowley Road, Oxford. bul please do not 1se this
as a poslal address.

ORDERS: C.W.0. add VAT @ 8% + 25p'p. & p. CREDIT (Invoice) orders SEND YOUR SINTEL =
add VAT @ 8% + 50p p. & p. EXPORT ORDERS welcome, no VAT but add 10% — :
(Europe), 15% (Overseas) for Air Mail p. & p. For Export postage rates on heavy ORDER TO PO BOX 75F, OXFORD ==

items—contact us first. All prices vahd until 31st August, 1977. Tel. 0865 43791

Mo — 1 do Verd: well by
getting all my componen? s
From Home RADI0/

Forgive the terrible puns. If you don't quite twig 'em just have a word
with your opera-going friends and they will reveal all! Frankly, we've
used the characters above simply to catch your attention and to lead
you on to the more interesting point that Home Radio Components
Ltd. are the people to deal with when you need components for the
projects in this magazine, or for any other electronic gadget you may
be creating. Thousands of constructors have proved that they get
good advice, good components, good value, good service from Home
. Radio. Many buy over the counter at Mitcham, many purchase by
Mail Order sending a cheque or P.O. each time they need something,
i and a growing number of customers are proving the advantages of
joining the Home Radio Credit Account Scheme.’ Whichever method
you opt for you'll need a Home Radio catalogue. Read all about it in
the paragraph below.

The famous Home Radio Components Catalogue comprises W e e g i
200 pages, listing about 5,000 items, nearly 2,000 of them Please write your Name and Address in block capitals

illustrated. Everything is set out so clearly and concisely

that the catalogue is a pleasure to use. When you buy NAME. .

one we also send you a free mini catalogue filled with

extra special bargains. The saving on some purchases ADDRESS

from this bargain list alone can more than pay for the |
catalogue, which costs £1 plus 40p for post and packing.
Send off the coupon with your cheque or P.O. for £1-40 now.
The catalogue and bargain list will come to you by return
post.

HOME RADIO (Components) LTD . Dept. PW e, R
234-240 London Road. Mitcham, Surrey CR4 3MD  LONdON 912966)
- Sl Gl G - o o= - GE GE Gl o G

mponents)
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Fig. 3: above. This graph may be used to select the optimum value
of C5.

Fig. 4: below. Maximum power output at various supply voltages and
speaker impedances, for a total harmonic distortion of 10%.
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and a 12V supply. The absolute maximum power
supply voltage is 16V which will enable 2W to be
obtained from a 16Q speaker. However, it is wise
to regard 14V as the maximum to allow a reasonable
margin of safety. If a 4() speaker is employed, the
power supply voltage should not exceed 9V to
prevent overloading of the device. An output of
up to 1-6W can then be obtained. If the circuit is
operated from a 9V supply when using an 8Q
speaker, the maximum output is about 1-2W, Fig. 4.

If the supply voltage is only 3-5V, the maximum
output power is about 0-2W. Although this may
seem very small, the ear has a logarithmic response
and this power level is quite adequate for a portable
receiver; indeed, many small speakers cannot handle
more. The writer found that the circuit shown will
operate satisfactorily with power supply voltages
down to 3V but at still lower voltages the distortion
increases rapidly and the gain falls. At low supply
voltages a relatively low impedance loudspeaker of
4) may be chosen so as to provide a reasonable
output power.

Cross-over distortion is not present in the TBA820.
As the power output increases, the distortion
remains almost constant at a low value of about 02
per cent until clipping of the waveform begins. The
distortion then rises very rapidly with increasing
output power.

The TBA820 can dissipate up to 1-25W. In practice
this means that no heat sink is required when the
device is used with power supplies of up to 16V
with a 16Q loudspeaker, up to 12V with an 8Q
loudspeaker or up to 9V with a 4() loudspeaker.

RADIO RECEIVERS

The writer has used a TBA651 AM radio circuit
(see Practical Wireless July 1974) which fed a signal
into a TBA820 power amplifier. This circuit used an
11V supply but a different integrated circuit must
be employed in the radio section in receivers using
a low power supply voltage.

A simple low voltage radio is shown in Fig. 5;
only medium wave coverage is provided by the circuit
shown, but a long wave coil could be switched into

AAAA
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the circuit if desired. About 220 turns of 40 SWG
insulated wire is suitable for a long wave coil. The
two silicon diodes D1 and D2 keep the supply voltage
to the ZN414 fairly constant as the power supply
voltage falls with an ageing battery. Low voltage
capacitors are used in the circuit of Fig. 6, since
they are smaller and cheaper than higher voltage
types. However, the power supply voltage must not
exceed 6V when these capacitors are used.

v+
e
R3 C7
= 56n

IOOuF%
l,
cs
100pF
Input
C3 C6
R1 SOpF10V 1000pF
100kn
—
2 £e
100nF
U

Fig. 6: A circuit in which one side of the speaker can be earthed.

IN USE

The TBA820 may be soldered in position on a
piece of matrix board with 0-1in hole spacing. How-
ever, a neater amplifier can be made by using a
printed circuit board. It should be noted that the
input earth connection should be separate from the
output earth connection, to minimise unwanted
coupling.

If the constructor wishes to employ a circuit in
which the loudspeaker is earthed on one side, the
circuit shown in Fig. 6 may be used. This does
require an additional electrolytic capacitor C8 to
provide the bootstrap signal to pin 1. The component
values not marked should be selected in the same
way as the corresponding cemponents of Fig. 2. If
a hum rejection or “anti-motorboating” capacitor is
employed in this circuit, it should be connected
between pin 2 and earth and not as in Fig. 2.

S i Fgont ~ .
‘g"é % £ - B g o
e e s
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IMPROVED ETCHING OF PCB's—conltd from page 33

S TPump Plastic tank

Plastic tube

1 o
12-5mm(§in) dia Holes 1cm apart

offset alternately

Plastic clips

Holes O+S5mm{(0:02in)dia

o o © o o

© 0o 0o ©o © oooo:r']:]

[ 1
Illlustration of the plastic tube showing how the holes in the tube are

drilled.

ment, as it increases the useful life of the etchant
and can reduce etching time to less than five minutes
thus minimising any tendency for the resist to
deteriorate. All that is required in addition to the
etching tank is a high capacity air pump as used
for aquariums and a length of !,” dia. PVC tubing.
The pump should be capable of maintaining a
pressure of 2lb/sq.in.

CONSTRUCTION

The tube is mounted close to the bottom of the
tank as shown in the diagram with 0-5mm holes
spaced about 1cm apart on the underside of the tube
offset alternately by about 45°. The end of the tube
in the tank is sealed with a rubber bung and the
other end attached to the pump, the pump being
mounted above the level of the etchant.

The etch rate is greatest near the surface of the
etchant therefore the best results are obtained by
floating the board copper side down on the surface
of the etchant. This is most easily achieved by
cutting the board slightly oversize and inserting the
corners into small corks. Double sided boards should
be etched vertically. If it is desired to increase the
etch rate still further an aquarium heater set to
about 30°C can be used to heat the etchant.

A suitable etching solution would be:

Ferric Chloride (FeCl;) 500 gm.

35% Hydrochloric Acid (HC1) 50ml.

Water (H:0) 1 litre.

NOTES

Up to 1ml of photographic wetting agent may be
added but this may cause foaming which could prove
troublesome. When in use adequate ventilation must
be provided and the solution should not be left in
an open tank any longer than necessary as it will
promote oxidisation of any metal in the room.

The most suitable method of disposing of the
ferric chloride is to neutralise it with calcium
carbonate (limestone) and then bury it. (N.B. hard
water should not be used for making the solution.)

The success or failure of PCB production depends
to a great extent on the cleanliness of the ocopper
being maintained at all times. An economical
medium for mechanically cleaning the board is a
‘Scotchbrite’ pan scouring pad followed by a wipe
with a tissue wetted with acetone in order to re-
move any grease present. Acetone is also suitable
for removing ‘Dalo’ type resists.
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$-DeCnology

ANY of the previous circuits in this series

have found major applications in novelty.

The project described here has a more
serious role.

Basically it is a device for indicating the value of
“unknown” resistors. To this end it employs rather
novel principles—and no expensive meter. In use,
the resistor whose value is unknown (or in doubt) is
plugged into S-DeC holes 55 and 60. The potentio-
meter, VR1, is rotated until the bulb lights. The pot
is then rotated slowly in the opposite direction until
the lamp goes out, and the value of resistance is
then read or interpolated from the calibrated dial.

DAVID GIBSON

THIS MONTH

gt

‘The OhmGnome’

Circuit ideas
The most immediate thought in designing such a
circuit would be to use a simple bridge of some sort,

you will need . . ...

N FowE ]

Tri BC108 -
Tr2 BC109 ., .
Tran " ACIEA =% 5
. LP1 6 100m#& bulb

B1 12V battery s
; Orne 5-DeC 8
10ki1 pot 4~ ~ » © One B'ﬂ& Board ZB-50

' SREE 3 xg‘XNY

e

40

Foll elrewit diagram of the
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and indeed circuitry exists which advocates this.
However, despite the most careful tests this idea
was rejected. To turn the potentiometer until the
lamp was extinguished was almost impossible with-
out using a magnifying glass to be really sure that
the bulb was out or at least at “minimum red glow”.

In the «circuit diagram, transistor Tr3 drives
LP1 upon receipt of a suitable signal from Tr2 and
so the Tr3 part of the circuit is quite straight for-
ward. Let’s look at the role played by Trl and Tr2.

These transistors are connected as a Schmitt trig-
ger circuit. This useful arrangement can be used for
our purpose because it triggers at a reasonably pre-
cise level/value of input signal.

Potential divider

In the circuit we are varying the input by rotating
the potentiometer. The latter, together with R1 and
the unknown value of resistor under measurement
forms a potential divider. The setting of VR1 at which
the circuit triggers will ‘vary depending upon the
value of the unknown resistor. Thus by calibrating
the potentiometer dial using known values, the un-
known ones can be read directly or interpolated.

The circuit will work well by simply “tuning” for
the bulb to switch on, but it seemed easier on test
to set the pot more precisely by “tuning” for bulb-
off. The only real difference in practical terms is that
the dial readings are slightly displaced between the
two sets of readings. Providing, when calibrating, the
constructor settles for one method or the other and
sticks to it (i.e, the bulb-on or-off giving indication)
then either method is entirely satisfactory. Using a
10kf) potentiometer for VR1 gave a measurement
range from 33Q to just over 33k(l. The useful
measurement range was found to extend from 1k
to 33kQ because the lower end of the range (below
1kQ) tended to be very cramped and difficult to read
with any degree of accuracy. Substituting a 1MQ
potentiometer for VR1 gave a measurement range
from about 33Q to 2-2MQ but the dial was rather
cramped.

40

circuit  will

Just plug-in

Assembling the circuit on the S-DeC is extremely
simple and easy. Just plug in the components via
their own leads. Push the leads into the S-DeC hole
number(s) given in the circuit and check again,
against the full size S-DeC layout drawing. Using
the little jumper leads with plugs on each end is
helpful when links are required.

For those constructors who would like to make a
permanent unit of the Ohm Gnome the following
suggestions are offered. The simplest method of
construction, once the circuit has been “proved” on
the S-DeC, is to transfer the components directly
onto a piece of BloB Board. Because all the com-
ponents are soldered and fitted on one side of the
board only, the BloB Board may be stuck (with any
good adhesive) directly to the inside of a suitable
case.

A push button should be inserted between the
negative terminal of the battery and the negative line
of the circuit (point X in the circuit). In operation,
press the push button and hold it down. Rotate the
pot until LP1 lights, then release the push button
(if tuning for lamp-off, hold push button until you’'ve
“tuned” back to extinguish the light). In this way the
battery life will be considerably extended since the
only draw current when actually
measuring.

Dial construction

With a reasonable size case, a useful size of dial
can be employed, and it is suggested that the con-
structor consider making the dial with the aid of
a protractor. Mark the dial around the potentiometer
pointer accurately, in degrees. Then, using a piece
of graph paper mark degrees along the X axis, and
the known resistance values along the Y axis. Plug
in, say, a 1kQ resistor, 2-2kf), 4-7kQ 10kQ
12kQ 22k0 27kO 33k, These will give you all the
points you need to draw a graph. You will find most
of these resistors from previous projects in this
series.
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Oscitlator 1

A Low pass filter
Mixer and AF. amplifier _——| K

Fig. 1. The block diagram of the
Beat Frequency Oscillator de-
tector in its simplest form,

Search coil

[Wa55]

RUE Beat Frequency Oscillator detectors
operate on the principle that the outputs of A
two separate oscillators are combined to pro- ¥
«duce an audio tone although the oscillators may be w. OPEL PART 1 X
at non-audible frequencies. e
The metal locator uses the search coil as the
tuned circuit of one oscillator so the presence of
metal objects modify the resonant circuit causing
a change in the beat note. Fig. 1 shows the block
diagram of a typical detector.
Although this type of detector is easy to con-
struct it does have drawbacks, namely:—
1. Metering facilities are ineffective and insensitive.
2. The two oscillators may drift in different direc-
tions and make operation tedious.

3. It is difficult to obtain high detection sensitivity é CUE
combined with stable (drift free) operation. 18 Cot _
4.In general the battery life is proportional to the 2 -
output volume and, since the output is usually a iy

D
sine wave, high outputs are required. TWW
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Fig. 2. The block diagram of the
Seekit showing a single tuned Comparator
m circuit. o
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CIRCUIT OPERATION

This new unit overcomes the first two of these
problems by using a single search oscillator whose
output is fed into a discriminator coil and the
frequency changes are converted to voltage varia-
tions in a similar manner to an FM tuner. Fig. 2
is the block diagram of this unit and Fig. 3 is the
full circuit diagram.

Since only one oscillator is employed it becomes
that much more effective to apply AFC to the
oscillator to cure drift and improve the long term
tuning stability. To accomplish this effectively, the
small voltage differential at the detector output is
amplified in a Norton Amplifier (an LM3900) and
fed to the oscillator, via a variable time constant
(R17 and Cl15), and applied to D2, Provision is
made to switch C15 in or out in order to give two
sensitivity settings.

SEEKIT

e R R e
T e e

) METAL LOCATOR

With C15 in circuit the high output at pin 10 of
IC1, resulting from the presence of a metalic object
entering the field of the search coil, takes an
appreciable time to effect the oscillator and the
detector is at maximum sensitivity to varying
frequency fluctuations.

With C15 switched out the output of ICIa is fed
direct to the oscillator and input variations produce
virtually instantaneous AFC correction. In this
mode the range is effectively halved.

The output of ICla is sufficient to drive a
sensitive meter. This meter provides an earlier
warning of the presence of metal objects since the
eye can detect smaller changes than the ear.

ICla also drives the audio amplifier circuit, based
on IClc and d, when the unit is switched to BFO.
The output is available either through a speaker
or plug-in earphones. This audio is in the form of a
square wave and produces a higher audibility than
a sine wave consuming the same power thus pro-
longing battery life.

The main tuning of the unit is performed by the
varicap diode D1 with resolution afforded by VRI,
a 22 turn preset potentiometer. Because the oscil-
lator utilises a very high L/C ratio it is important
to use a heavy gauge wire for the search coil (the
prototype used 22 SWG) to maintain the “Q”. This
also means that the large amount of capacity used
to tune the circuit results in relatively small
frequency variations, even with the abrupt type of
varactor used.
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GOzuF 352800 Fig. 3. The full schematic circuit of the Seekit as
—l used with Alkaline Manganese batteries. A
T3 stabiliser circuit for use with standard batteries
Headphohe socket

will be given In part 2.
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With the unit switched to “Pulse” it is possible
to adjust VR4 such that IClb is just below the
threshold of conduction. Under this condition the
output of ICIa is fed to one input of ICIb but,
because of the setting on the other input, the audio
amplifier is off. When a signal is present at the
search coil it results in a change at pin 10 of IC1
and ICb switches to the on state. Its output is fed
to the input of the audio stages and the treasure
is advertised. This mode has the advantage that the
detector can be used on the speaker output without
annoying others present.

In conjunction with the pulse operation is switch-
ing for Ferrous or Non-Ferrous detection. The
presence of ferrous (iron based) objects will lower
the frequency of the tuned circuit whilst non-
ferrous will increase it. In the Seekit type of
detection this will result in deviations in opposite
directions, see Fig. 4, and by switching from ferrous
to non-ferrous, whilst in the pulse mode, it is pos-
sible to decide if the object is what we are looking
for. Unfortunately, at the frequencies used, large
pieces of ferrous material can cause the detector
to react as if it had located something non-ferrous
due to HF eddycurrents set up within the material.
Although a sweep of the area will indicate whether
the find is large or small it could still be a large
non-ferrous item.

Detector output g

Reference »
level

3 Increasing frequency
Centre frequency of detector

Fig. 4. The changes in output voltage resulting from frequency changes.
Use is made of the positive and negative changes to identify ferrous
or non-ferrous materials.

THE SEARCH HEAD

The capability of the unit is largely a function
of the search coil. Small coils are best for detecting
small objects fairly near the surface whilst large
diameter coils will sweep a large area and detect

Coil Number Inductance Frequency
diameter of turns with -01uF
Capacitor
7”7 (175 mm) 25 243uH 102kHz
24 224 uH 106kHz
8” (200 mm) 23 235uH 104kHz
22 215uH 108kHz
9” (225 mm) 22 242uH 102kHz
21 220uH 107kHz
10” {250 mm) 21 245uH 101kHz
20 222 uH 107kHz

Table 1. The approximate resonant frequencies for coils of varying
diameter and number of turns.
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% components list

1
Resistors C4 0-02uF poly-
R1  33kQ carbonate/Mylar
R2 68kQ C5 0:02uF poly-
R3 1MQ carbonatef/Mylar
R4 22kQ C6 470pF ceramic/ '
R5 1MQ polystyrene
R6 680Q2 C7 470pF ceramic/
R7 22kQ polystyrene
R8 22k() C8 270pF ceramic/
R9 68kS2 polystyrene
R10 68k C9 0-01uF ceramic/
R11 1MQ polystyrene
R12 1MQ C10 1000pF polystyrene
R13 10k§2 C11 270pF ceramic
R14 100k{} C12 270pF ceramic
R15 10MQ C13 1uF 16V
R16 100kQ C14 0-01uF ceramic
R17 100kQ C15 204F 16V |
R18 1kQ C16 10uF 16V
R19 1MQ C17 47 to 100uF 16V
R20 1MQ C18 -01uF ceramic
R21 2:2MQ C19 1000pF polystyrene
R22 1MQ C20 -01u4F ceramic
R23 470k C21 -02uF
R24 33kQ C22 47uF 16V
R25 4.7MQ C23 3:3uF 16V
R26 390k!) C24 10uF 16V
R27 1MQ Use polycarbonate where
R28 100kQ specified
R29 33012
All W 5%
VR1 100kQ multiturn
type AB47 :
VR2 10kQ preset type G e i
A Tr1 BF256 (FET)
VR3 10kQ preset type Tr2 BC108 or similar
PT10V Tr3 BC108 or similar
VR4 10kQ preset type Tra BC108 or similar [
FTagY DI MVAM2, MVAM115
D2 MVAM2 MVAMI15
Capacitors D3 1N914, 1N4148
C1 0:01u4F ceramic D4 1N914, 1N4148
C2 0-01xF ceramic D5 1N914, 1N4148 |
C3 0-02uF poly- D6 0A91, 0AS0
carbonate/Mylar D7 0A91, 0A90 |
Inductors
L1 search coil, see text
L2 20 to 43 mH screened choke, Toko type 10RA/RB
L3 Detector assembly, high Q, Toko type ST3/D2
Miscellaneous
Speaker, 35 to 80Q. Crystal earpiece with plug and
socket. 4 way change-over switch, push button, non-
interlocking. Meter, edge reading, 4001A or better.
Case, moulded or suitable box to hold components.
Detector head, moulded or home made. Plastic tubing
and joints if required. Coax plug and socket. Coax
cable, approx 1 metre (3ft).

objects at a greater depth. Thus the coil used will
depend to a large extent on the type of hunt.

Whatever size of coil is used it is essential to
exercise care in its construction, details of a satis-
factory method are given later. The varying
numbers of turns for various diameter coils are
given as Table 1. These coils have been calculated
to give an operating frequency of about 30kHz since
this is within the approved range of the Home Office
and has advantages over lower frequencies in the
band.

Practical Wireless, May 1977



Fig. 6. The component positions and oriema-

tions. Note that provision is made for the

stabiliser required if standard batteries are to
be used over long periods.

Fig. 5. The wiring pattern of the electronics
board, shown full size to enable direct copying
for the ‘Do-it-Yourselfer'.

+12v

with stabiliser

11

™

S2

1

S1

+12V
without stabiliser
el

Ve

VR1

e o »
ce & e
e o o
oe & e

Meter

-~

S

—_—
L1

LS via JK1

Note.: On Fig.3 the
polarity of D7 is
incorrectly shown
reversed.
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If searching for a particular object recently lost (e.g.
coins on the beach or a ring in the garden) a small
coil is required but if combing an old battle field
looking for swords etc., then the large coil is the
answer, see Fig. 7. The 8 inch (200mm) coil on the
prototypes was able to detect a 2 pence piece at
between 8 and 10 inches in free air and, with a well
shielded coil, in most other non-metalic materials.

to the individual constructor but the following

points must be observed.

1. The wire should be 20 or 22 SWG.

2. The windings must be wound tight and held tight
after winding.

3. A Faraday electrostatic shield should be fitted
but remember that the shield must not be a
complete short circuit around the coil.

Wa48 e % & ~ §
»

2! -

#
Frg, 7. An imoressioh loo show that
eithough the fleld may be more con-
cenlrafed in 2 small search head fhe
pereiration and arca covered i much
reduced, For maost applications a head

* aof about § inches (200mm) dizmeter
will provide & reasonable compromise.
The use of large diameter heads ceouid

e
5 ! 3Q.r' LS resull in move digging than searching
® _,-" 1 v due Lo the greater depth scannod.
o
Smaller coil concentrates field and Larger coil offers better depth of Tt s
assists pinpointing penetration, though less ability 4o pin- i &

point smaller objects

CONSTRUCTION

Apart from the speaker, the phone socket, the
meter, the batteries and the search coil all the
components are mounted on a single printed circuit
board. Fig. 5 shows the wiring pattern of the board
whilst Fig. 6 shows the component location and
orientation on the board.

Fip. & A phologragh of the
profolyhe bosrd, complels with
*othe o stabillser  clrcuit com-
ponents, Comparison with (he
comporient overlay of Flg. &
will zhow some changes in the
components vsed, These wers
< necgssary laimprove long-term
wetabifly of the osciiabor, The
second profolype, consricled
o Fig. &, was working wihen
pholographs were nesded.
¥

&

£

The meter and an output socket are mounted on
the case of the unit and, if the moulded case is
used, the mounting positions are cast in during
manufacture.

The batteries are fixed into standard holders and
the holders themselves are bolted to the case.

The electronic items do not present any problems
in their assembly since it is largely a matter of
wiring-up a printed circuit board. The coil, on the
other hand, does require very careful construction.
The details of a suitable former etc.,, can be left

46

The prototypes were constructed as follows and
took care of the above conditions.

Firstly several strips of adhesive tape were fastened
to a saucepan of about 7 inches diameter such that
a portion of the sticky side faced outwards. Next,
25 turns of 20 SWG enamelled copper wire, with
a quality lacquer coating rather than a polyure-
thane finish, were wound tightly around the former

and on the tape. When the winding was completed
the ends were held tightly whilst the tape was
folded over the turns. The winding was slid off
the former and the tapes bound tightly around the
turns, covering as much of the winding as possible.
Extra tape should be wound over the wire to cover
it completely. The tape should be wound as tight
as possible and if heat shrink tape is available it
could be used with advantage.

Ths article will be completed next month.
Practical Wireless, May 1977



Circuits for

AUDIO AMPLIFIERS

PART 3

COMPLEMENTARY SYMMETRICAL
OUTPUT

Fig. 17 is a more convenient circuit, using a single
- battery. The speaker is coupled by C3. Each output
transistor has its own emitter resistor, to help to
stabilise working conditions. Overall stabilisation is
obtained by R1 from the output emitter circuit back
to Trl base. DC feedback of a similar type is found
in many driver/output circuits of this kind. It is
necessary to use the transistors shown (or near
equivalents) or the value of RS, in particular, may
need changing.

B 4

" — "
With circuits of this kind, best results are obtained
with the correct speaker impedance. Somewhat
higher impedances may be used with a loss of
volume. Lower impedances should not be used, as
this may damage the output stage transistors.

SPEAKER IMPEDANCE

The speaker impedance specified for a circuit
should be used, depending as it does on operating
conditions and power output expected. A lower im-
pedance may cause peak currents to be exceeded or
result in too high a dissipation in output devices. A
higher impedance than specified usually causes re-
duced power output and possibly other troubles.
Changes to output load can upset feedback circuits
and the correct load is particularly necessary with
high fidelity equipment.

Practical Wireless, May 1977

FG.RAYER G3OGR

Where a matching transformer is used, its ratio is
obtained from the formula: —

Optimum Load

\/Speaker Impedance
For example, a 3 speaker is operated from an out-
put stage requiring a 2550 load, so +255/3=9-2:1
approx. These are the operating conditions for the

" amplifier in Fig.14.

s
k3

S
E

E23
Exl

%

The transformer must be able to handle the re-
quired power, from a few hundred milliwatts with
small amplifiers up to hundreds of watts with large
amplifiers. Windings must be of low DC resistance
for the rated power to be realised.

THERMISTOR COMPENSATION

It was seen that acceptable working conditions
are easily maintained over a range of temperatures
and voltages in the case of low power amplifiers
where emitter stabilisation was possible. In other
circumstances additional means of stabilisation are
needed, and Fig.12 included a thermistor in a Class
A stage.

Fig.18 is a 1W transformerless amplifier in which

" the VA1040 thermistor stabilises the operating cur-

rent of the output pair Tr3 and Tr4. The resistance
of the VA1040 falls as temperature rises, thus re-
ducing the base/emitter bias voltage of the pair.
This effect is the opposite of that arising in the tran-
sistors themselves.

Quiescent (no signal) current is set by VRl to
between 12 and 15mA. The emitter of Trl samples
the DC voltage at the emitters of Tr3/Tr4, and by
DC coupling through Tr2, maintains DC operating
conditions. Tr3 and Tr4 require heat sinks about
4X4cm of 16SWG aluminium, or larger. DC opera-
ting conditions of all stages are related, so values
should be as shown.

QUIESCENT CURRENT

The *“silent” or quiescent current of an output
stage is very easily adjusted with circuits such as
Fig.19, as DC operating conditions are isolated from
other stages. R1 and R2 set the base bias point and
their relative values control the collector current of
Trl and Tr2. Reducing the value of R1, or increasing
the value of R2, moves the base bias negative and
increases collector current (with PNP devices). Re-
ducing R2 or increasing R1 has the opposite effect.

If the quiescent current is low, objectionable cross-
over distortion arises, especially with falling supply
voltage or reduced temperature. If current is high,
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dissipation in the transistors rises, so close-tolerance
resistors are often necessary for R1 and R2. An alter-
native is to use a pre-set resistor, such as 100Q for
R2. The total collector current can then be set to
8 to 10mA, for the transistors shown.

INTEGRATED CIRCUITS

Numerous ICs suitable for audio applications are
available and they can be used in a wide range of
circuits. They may be obtained with gain, power-
handling and other ratings suitable for pre-amplifier,
output and other purposes. Some require relatively
few extra discrete components {resistors and capaci-
tors) and they are available for a considerable range
of operating voltages. Some have integral overload
protection. These devices may be used alone or in
conjunction with transistors and can often offer
advantages compared with the use of individual tran-
sistors for all stages.

e

-9V

W435]

Amplifiers using ICs may be assembled on per-
forated board or PCBs prepared for the purpose.
Some ICs have tabs which must be soldered to areas
of the board, for heat sinking. This in turn, may de-
pend on the operating voltage, or power required. For
example, the TBA800 audio IC requires no heat sink
provision, other than the tabs provided on it, for up
to 1W but for higher outputs the tabs are soldered
to copper areas of the PC board. Other ICs rely on
the use of certain pins, or alternative methods, of
carrying heat away from the interior of the device.
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With many ICs there are optional speaker loads,
depending on the operating voltage and power dissi-
pation. The TBA800 is also an example of this and
can be expected to deliver up to about 1-8W with a
160 speaker but about 3W with an 8Q speaker, when
using 14V. Apart from the obvious advantage of using
a pair of ICs for stereo, ICs may be combined in
arrangements similar to the push-pull output stage,
allowing more power than would be available from
a single IC of the same type.

THE MFC4000A

This is a simple, low-power audio IC having the
configuration shown in Fig.20, employing stabilised
driver and output stages. There are four external
connections only, as shown. Fig. 21 is an operating cir-
cuit for this IC the extra components consisting of an
input coupling capacitor C1, by-pass capacitor C2,
speaker coupling capacitor C3, and feedback resistor
R1

The more important ratings for an audio IC
are similar to those which would apply to an ampli-
fier constructed from discrete components. These
characteristics allow an IC to be chosen to suit the

-0 3
w436 +ve
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- b Output
2
O~ L
Input
-ve
[ & —0 1
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purpose 1n view, For the MFC4000A typical ratings
are:
Operating voltage 9V

No signal current 3-5mA
Maximum output 350mwW
Sensitivity (50mW output) 15mV
Harmonic distortion (50mW) 0-7%

If complete details of an IC are required, or an
internal circuit (such as that in Fig.20) these are
often available from the maker or supplier. Other-
wise it is more general to show only the external
circuit (Fig.21) as this is all that is required to build
an amplifier. In Fig.21, the top of the device is shown,
with pins in their actual locations. With other circuits,
pins are numbered, and do not usually appear in
their actual locations. The latter are found by
reference to a diagram of the device.

VOLTAGE/POWER

With an IC amplifier there is a range of possible
operating voltages. The lower limit is set by the de-
vice ceasing to give an adequate performance (or to
operate at all) while the upper limit depends on the
device itself, heat sink and speaker impedance. With
many circuits less than maximum operating voltage
is used, but the voltage should only be increased
when it has been checked that operating conditions
are still suitable.

2:0W
15w Vd
16V
s ~ ™
2 14V
2 1w
W \
a 12v 8N load
W 2W 3w
w438 Output

In Fig.22 the dissipation expected in the 1.M380
IC is shown for 12, 14 and 16V, with an 8Q speaker.
When no heat sink is fitted, dissipation should be
kept under 1-25W. This sets 14V as a maximum safe
voltage with an output of a little over 2W. With
12V about 1:5W output would be expected. With 16V
a heat sink is necessary.

Fig.23 is a circuit for the LM380 and it also shows
the pins. When a heat sink is necessary, pins marked
HS are soldered to it and it may be a foil area of
the PCB. If high frequency oscillation arises, a 1000.F
capacitor with a 2-7Q resistor in series may be
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connected from pin 8 to negative line. The 1000xF
capacitor should have short leads to pin 14 and the
negative line. Top-cut tone controls may be connected

from pin 2 to 6.
=
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SL414A/SL415A

These IC’s provide 3W or 5W with 18V or 24V
using an 8(} speaker, the power dropping to approxi-
mately 2-2W and 3-8W with a 16Q speaker. The IC
includes a pre-amplifier (24dB) and main amplifier
(26dB) sections and automatic overload protection.
Fig.24 is a simple circuit for these ICs with input for
the main amplifier (4) taken from the volume control
VR1. Satisfactory working, with reduced output,
is possible down to 9V.

10nF
VR1
M <

input

w441

Fig.25 is also suitable for the SL414A or SL415A.
More components are required but the pre-amplifier
output (5) is taken to the main amplifier input (4)
and gain is increased. A high-frequency by-pass capa-
citor may be required from pin 9 to pin 1 near the
IC (as in Fig.24). In some cases a 22 resistor and
47nF capacitor in series may also be required from
pin 10 to pin 1.

TO BE CONTINUED
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which are usually omitted on the general run
of charger circuits.

In particular, it protects itself and the battery
from damage in the event of the charging leads being
connected the wrong way round, it protects itself
against damage from the charging leads shorting
together, its charging rate and the end voltage of
the battery are easily adjusted during manufacture
or subsequently and the components are relatively
easy to obtain.

THIS battery charger offers several features

G.O.H.SJOGREN

DESIGN IDEA

To provide the above features the author chose a
circuit using a constant current generator and a
variable on/off period of charging. The switching
for the on/off is a mixture of electronics and electro-
mechanics since the charging current is switched
by a thyristor whilst the thyristor itself is switched
by a pair of contacts on a relay.

: D9 IN40O1 Bosy ]|
] |
Bridge L |
rectifier | :?aek 2N3702 :\:4 |
L T 1 0-5A<A i : -
’_ﬁ“‘- o1 02 | R7
= n | 1K LEDY
Mains =) ] I ] x
S T o~ |
N D5 + | RL1 |RL2 |
Tt Battery c3 | |
} ) I _ { + 12200 |
I | WF |
| l T:E rRe< |
I | "I 10k% |
: jd -1 |
TH1 | 2200pF
4:5A/50| R5100 !
2N3055 | |
I 5 e 1
|
|
A
| |
- |
| 3 xIN40O1 R4
[ see text |
L | J
Board1 || Tagstrip_ [ ]
z Connection to metal case w356

Flg. 1. The complete circult diagram of the charger. Although a single PCB Is used the components mounted on it have been spiit to enable normal
progression through the circult.
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Having determined the charging rate and the end
voltage the unit will regulate its on/off cycle quite
automatically, providing a rapid charge initially but
not tailing off quickly (as a normal charger) when
the battery voltage approaches its charged state.

CIRCUIT OPERATION

Fig. 1 shows the complete circuit for the charger.

The mains are stepped down by the transformer
T1 and the low voltage output is bridge rectified
by diodes D1 to D4 to provide the pulsating DC re-
quired for charging.

“The additional circuitry of D5 and Cl provides a
smoothed DC supply for the base of Trl. This
potential, and the base current, of “Irl is controlled
by R1, R2, D6, D7 and D8.

The charging current has to flow through Trl
and, with its base stabilised, the current is limited
by the emitter resistor R4. The charging current
must also flow through the thyristor Thl and it is
this device which switches the charging current on
and off.

% components list

Resistors

R1, R2 47Q), 5W, Wire wound

R3 220}, SW, Wire wound

R4 see text

R5 100Q 5% W

R6 18k€2 5% W

R7 1kQ 5% W

R8 10k(2 5% W

R9, R10 3-3k(2 5% W

R11 47k(2 5% W

R12, R13, R14  1k25% W

VR1 5k lin. horiz. preset
Capacitors

c1 680uF or 1000u:F, 35V

C2,C3 2,200uF, 16V
Semiconductors

D1-D4 Silicon rectifier, 5A, 50V

individual units or single bridge

D5-D9, D11 Silicon rectifier 1A (1N4001)

D10 Zener diode 5:6V, 400mA

LED1 Any light emitting diode

Miscellaneous

T1, transformer, 16V and 18V tapped secondary at
4A. PCB, Readers PCB Service. RL1, relay, 12V coil,
2 N/O contact sets. S1, switch, S.P.S.T. 5A rated.
Ammeter, 0-5A. Box (size will depend on meter and
transformer used). Double tag strip, 10 tags each
side. DIL socket, 8 pin. Terminals. Battery clips.
Grommets.

Note 1
Most of the components used can be obtained from
iocal sources. Minimum requirements have been
given and devices better than these can be used.
Most mail order companies will supply against the
specifications given.

Nots 2
Suitable transformers are available from Everest
Instruments Ltd., 34 Shakespeare Street, Notting-
ham and Barrie Electronics, 3 The Minories, London
EC3N 1BJ
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Time (mins) Battery Voltage Current (amps)

start 9 3-4
5 11 31

30 12 30
110 12 2-9
140 12 2-8
200 12 2-8
440 13 2-8
530 14 2-7
590 14 2-8

Table 1. The charging rate and time to bring a flat battery to fully

charged. The current and voltage figures have been rounded off. Note

that although the charging rate does fall-off it is effectively level over
a significant portion of the charging time.

The heart of the thyristor charging circuit is the
operational amplifier IC1, which is acting as an un-
der voltage switch. The negative input, pin 2 of IC1,
is fixed by tapping across VR1 which is, in turn,
regulated against supply variations by zener diode
D10. The sampling voltage on pin 3 of IC1 is a fixed
percentage of the battery voltage and is determined
by the potential divider R6, R7 and R8. Capacitors
C2 and C3 slow down the “hunting” action of IC1
when the battery is in the fully charged state.

With a discharged battery connected the sampling
voltage will be below the reference voltage and ICl
will cause Tr2 to conduct. The supply for the circuit
is obtfained from the battery itself when first
switched on. When Tr2 conducts, the relay RL1 is
energised and a DC current is fed to the gate of the
thyristor. The anode of the thyristor is connected to
the negative side of the bridge rectifier and the
cathode is fed, via the battery, with the pulsating DC
from the positive of the bridge. Therefore the
thyristor can pass the charging current. Transistor
Trl already has base current and now has a collec-
tor voltage so it too can conduct. The battery is
therefore being charged.

When the battery reaches its fully charged vol-
tage, usually set at about 14-3V, the positive input
at pin 3 of IC1 exceeds that at pin 2 and IC1 switches
off transistor Tr2. In turn, Tr2 de-energises the relay
which removes the gate supply to TH1. With no gate
current, TH1 will switch off at the next half cycle
trough and will not switch on again.

The removal of the charging voltage permits the
battery to drop from its “voltage on charge” to its
‘“voltage off charge” and the cycle is repeated. With-
out the capacitors C2 and C3 the cycle is governed
by the relay energise and de-energise times and the
relay chatters.

PRACTICAL CONSIDERATIONS

Before obtaining any components it is necessary
to decide on the charging current required. For
most home garages about 3A is sufficient. Table 1
shows the time taken for a nominal 3A unit to bring
a very flat battery up to its fully charged condition.
Although the unit is a constant current design the
current does decrease as the battery voltage in-
creases but not by a significant amount. The author
settled for 3A and the components list is based on
that current.

Having chosen the charging current the choice of
components can be made bearing the following
points in mind.
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The transformer should be double wound and have
a secondary of 16V to 18V, if higher currents are
required then voltages above 18 may be required.
Since the secondary is bridge rectified it doesn’t
require a centre tap.

The rectifier bridge can be an encapsulated unit or
separate diodes. Silicon rectifiers are preferred be-
cause of space and reliability but it may be possible
to pick up a suitable selenium stack at a local shop.
Although in a bridge circuit each diode supplies only
half the rectified current it is better to use devices
with a generous safety margin, say a 5A device for a
3A or 4A charger.

Trl can be a 2N3055 for currents up to 15A but will
need a heat sink, (if a metal box is being used, bolt
it onto the side). By earthing the collector, as in
Fig. 1, there is no need to use insulating washers.

R4 may be dissipating several watts at the higher
charging currents and voltages. To assist in setting
and adjusting the current several resistors in paral-
lel have been used. The values and numbers will
depend on what is available locally. Table 2 gives
the currents obtained against various values of
emitter resistance. Since the prototype used 20
units the table is based on numbers of these in
parallel.

Mumber of 1002 ‘Charging Charing
o reEistors in current at current ai
parallal e\ setting 18V setting.
{REY {amps) {amps)
10 2-8 -0
8 2-5 28
e 1=2 2-0
not measured 11

Table 2. The charging rates against Tr1 emitter resistance and supply
voltage. Note that the charging current does not have a linear relation-
ship with the supply voltage. Higher voltages were not tried on the
prototype and the requirements for higher currents cannot be specified.

Current setting can be achieved by adding or
removing resistors and, subject to the ratings of
the rectifiers, transformer and thyristor not being
exceeded, no components need to be changed.

Current levels could be changed by switching the
resistors in or out but the switch must be rated at
several amps. No details of switching are given nor
is a switch called for in the components list.

The thyristor passes the full charging current
and for a 3 to 4A charger should be rated at 5A
minimum. The applied voltage is low and the lowest
standard working voltage of 50V is ample. Similarly
there is a large gate current available and the de-
vice doesn’t need to be a sensitive one.

The relay needs two pairs of contacts, both
normally open, one pair for the thyristor gate and
the other pair for the indicator. When an open relay
is used together with a large metal box for the unit
it will probably make a sufficiently loud noise to
enable the indicator to be dispensed with. In this
instance, of course, a single pole relay will suffice.

The relay noise and/or the indicator lamp coupled
with the reverse polarity protection built into the
unit makes it possible to connect the battery to the
charger in complete darkness. If the polarity is wrong
nothing happens. No noise, no light and, more im-
portantly, no damage. On reversing the connections
at the battery or at the charger the system should
operate correctly.
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The relay resistance should be at least 100 ohms
and the transistor Tr2 should be capable of passing
at least 200mA collector current.

CONSTRUCTION

The small electronic components, which will be
common irrespective of the charging current selec-
ted, are mounted on a single P.C.B. The wiring
pattern for this board is shown as Fig. 2 whilst the
component positions and orientations are shown as
Fig. 3.

The only large component common to all charg-
ing currents is the relay. This is also mounted on
the P.C.B. but, to leave the choice of type as great
as possible, provision is made to make connections
between it and the board by flying leads. Some form
of mechanical fixing will be required but the type
and location will depend on the relay selected.

Although a metal box is not essential for con-
taining the circuitry it has many advantages, both
mechanical and electrical.

The power transistor, Trl, will require a heat
sink approximately 3!, inches square for a 3 or 4A
charger but could be bolted directly onto the side of
a metal box. Since the design earths the collector of
this tramsistor there is no need to use insulating
washers. )

Whether the box is metal or not, heat sinks will be
required for the thyristor and the bridge rectifier.
These can be of 16 gauge aluminium approximately
31, inches square. To save space they can be folded
into channel sections but must be mounted vertically
to ensure an adequate air flow. The thyristor must
be fitted with insulating washers and if individual
stud mounting diodes are used they too must have
insulating washers.

A photograph of the inside of the prototype. This unit did not use a
PCB and several of the components now mounted on the board were
mounted on the tag strip.

The resistors making up R4 were mounted on tag-
board. This made changes easy and would assist
switching if required. Although 2Q units were used
the individual components can be of any low value.

Although the prototype didn’t get more than just
warm, holes were drilled in the ends of the case to
enable an air flow when fixed to the wall. Several

Practical Wireless, May 1977



© IPC Magazines Ltd.

1977

R027

] Battery —ve
terminal and TH1
| ] * g—

103 - Bridge rectifier +ve

e ——l 05—

bje )Tr2 1 +

c I 3 2
5::] 4 L + Tr1/base
c1 —IgnEl—e o >

o, < 1C1 - -
€ Bt [ F | —tgni—e R4 and
) l + = | bridge rectifier ~ve
TRl —(F —

2 RL2 = 1 Rie LED anode

-

D10 E Rl
Bl v e

! @ —{R9 }—=
Relay LR ] TH1
RL1 -— >

RS o

< ) ok " LED cathode

Fig. 2. The upper drawing gives the wiring pattern of the PCB designed for this charger, drawn full size. The individual tracks are capable of carrying
well over the 3A used. The Jower drawing shows the location and orientation of the components.

small holes are better than a few larger ones unless
a screen is used to prevent items falling in.
When the battery has reached its “fully-charged”
state the relay will de-energise. Because of the
differences in “on-charge” and “off-charge” voltages
the relay will pull in and drop out all the while the
charger is connected. The rate will depend on the
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charging current set but will be of the order of 10
seconds. The meter will try to follow this change
from full charge to no charge and will seem to
fluctuate. To minimise possible damage to the move-
ment a switch has been inzorporated and the meter
can be short circuited. The relay aoise and the indi-
cator will show that the charger is still working.
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Order in comfort

Regular readers of PW, will I'm sure,
have seen the Maplin advertisements
regularly carried on the back cover of
this magazine. Now, to make the job
of ordering components an easy,
accurate and enjoyable pastime,
Maplin have come up with a brand
new catalogue containing hundreds
of photographs and illustrations.
Measuring 285 X 205 X 10mm, this
latest offering contains 216 pages
packed with details of components,
circuit ideas, diagrams & PCB's, kits
for synthesiser, organs, amplifiers,
and sections containing tools, books
and cabinet hardware. In fact just
about everything the DIY electronics
enthusiast requires.

The catalogue comes complete
with up-to-date price list, order form,
postage paid envelope, and money
back guarantee if returned within 14
days of purchase. The price in-
cidentally is 50p.

Maplin Electronic Supplies, PO Box 3,
Rayleigh, Essex. Tel: 0702 715155 or
call at Maplin's shop 284, London Road,
Westcliff-on-Sea, Essex. Tel: 0702
47379.

gL
ELECTRONIC
SUPPLIES

For those interested, contact
Probe for faults
Electronic enthusiasts are well

aware of the ever increasing use that
is made of DTL, TTL/C-MOS devices
in almost every tvpe of circuit that not
so very long ago would have necessi-
tated the use of hundreds of trans-
istors. Unlike transistors though,
logic IC's are generally more difficult
to test in circuit, especially C-MOS
devices which require extreme cau-
tion, if they are to survive the rigours
of testing.

A logic test probe is the answer,
and the latest to appear in the UK
market is sold by Rastra Electronics
Ltd, who have launched the LP-1 logic
probe. A few of the parameters of
this probe are a detectable pulse
width of 50nS, a maximum input
frequency of 10MHz and a power
requirement of from 5 to 36V. LED's
are used to indicate logic ‘1" (2.25V+
0.015V 70%Vcc) or logic ‘0" (0.8VL
0.01V 30% Vcc) and pulse, which
blinks on for %S transients. Price is
£28.60 plus VAT.
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Rastra Electronics Ltd., 275-281 King

Street, Hammersmith, London W6

Tel: 01-748 3143

I see new chips

Three new devices that have
recently come onto the market are
discussed below and are available
from Rastra Electronics, Distronice,
and SGS-ATES, respectively:—

The first is a precision waveform
generator/voltage controlled oscil-
lator, and designated the 1CL8038-
CCPD. The IC is said to be capable
of producing sine, square, triangular,
sawtooth and pulse waveforms at
frequencies ranging from less than
1/1000Hz to more than 1MHz. FM and
sweeping can be accomplished with
an external voltage, and it is claimed
to be highly stable over the tem-
perature range of 0°C to 70°C.
Package is a standard 14 pin DIL.

Further information from Rastra
Electronics, 275-281 King Street,
Hammersmith, London, WS6. Tel:
01-748 3143.

Continuing with oscillators, Dis-
tronic have released details of their
crystal controlled oscillators, which
combine crystal techniques with
hybrid integrated circuit technology.

The units are claimed to have the
high stability temperature and aging
characteristics associated with AT-
cut quartz crystals, and are available
for driving multiple TTL or C-MOS
loads. For TTL types, the available
frequency range is from less than
0-25Hz up to 30MHz with an input
voltage of 5V DC.

The frequency range of the C-MOS
oscillators is from 300Hz up to
10MHz for TO-5 package types and
from 0-0002Hz up to 10MHz in 14 pin
DIL packages. Distronic Limited,
50-51 Burnt Mill, Elizabeth Way,
Harlow, Essex. Tel: Harlow 32947.

The new SGS-ATES chip is a
5 terminal voltage regulator—the
L200. Output voltage is adjustable
between 3 and 30V and output
current adjustable from 0 to more
than 1-8A. Thermal overload and
short circuit protection are also
incorporated, as is second break-
down and overload protection which
enables the L200 to withstand spikes
of up to 60V. Load regulation is said
to be 0:1% of V., while ripple
rejection is better than 70dB. Other
applications for this device are
precision current limitation and
switching regulation in which neither
external transistors nor additional
protection circuitry is required.

Further information on this product
from SGS-ATES (UK) Ltd., Walton
Street, Aylesbury, Bucks. Tel: 0296
5977.
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Disco Separates

Rather than ‘Cart around’ a heavy
disco comprising of decks and
amplifiers combined in a single
cabinet, it is often advantageous to
have separate units. The new RTVC
70W and 100W RMS mono disco
amplifiers fit into this category, each
providing a full range of mixing
facilities and an input for a separate
slave mixer amplifier. Both units are
fully protected against speaker mal-
function and against any short
circuit conditions. Maximum power
is developed into 4ohms.

Inputs ‘Deck 1' and 'Deck 2' are for
ceramic cartridges with outputs in
the order of 200mV, while the 'Mic'
input is a dual sensitivity type,
accepting either 1mV or 10mV
outputs. Microphones may be of
either high or low impedance. Other
inputs provided are '‘Tape in' (300mV
into 50k ohms), ‘Tape out' (150mV at
100k ohm) and ‘Slave in’, ‘Slave out',
both at 150mV at 5k ohm.

PFL—pre-fade listening is also in-
corporated on each input regardless
of the fevel, and is controlled by a
separate rotary control.

Along with other RTVC products,
these Disco Amplifiers are very
competitively priced, with the 70W
model selling for £49-00 plus £3-00
p&p and the higher powered 100W
model carrying a price tag of £65-00
plus £4-00 p&p.—RTVC, (Dept. PW),
21 High Street, Acton, London,
W3 6NG and 323 Edgware Road,
London W2.

4-piece meter

One of the most frustrating factors
in owning any instrument is that of
servicing and calibration. Alcon
Instruments claim that they have
solved this problem with the intro-
duction of their new pocket-size
range of multimeters from Miselco.
These instruments have been de-
signed for repair in a simple and easy
manner using factory matched re-
placement modules which, by virtue
of their design, obviate the need to
recalibrate each time.

The Miselco Tester range of four
Multimeters cover between them a
high current model capable of
measuring up to 30A; a mode! with a
high sensitivity figure of 1MQ/V; a
general purpose model with a sensi-

Everymans Sig. Gen.
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Test equipment these days tends to
be so expensive, that only the largest
of service centres can afford to keep
up with new products. This of course
leaves the average enthusiast com-
pletely ‘high and dry’' when it comes
to the latest techniques in test
equipment.

To overcome this apparently in-
surmountable problem, Linstead have
launched a signal generator that is
one of the cheapest on the market
today, but without sacrificing quality
or facilities. Called the Linstead G5,
signals can be of either sine or
square wave, and range in frequency
from 10Hz up to 1MHz in steps of 1Hz
on the lower range. The output is
fed from a power amplifier which
allows output impedances from 600
ohms down to 5 ohms.

Claimed accuracy figures are 2%
+1Hz with sine wave distortion less
than §% harmonic content. The out-

tivity of 20kQ/V and finally one in-
tended for electronic work with a
sensitivity of 50kQfV  The latter
model has claimed accuracy figures
of 2:5% on DC and 3-5% on AC,
i o = @

o
R el e ) s

while all the other models claim 2%
on DC and 2-5% on AC.

Each model comprises two case
parts, a movement and a PCB Any
one module may therefore be re-
placed by the user, using only a
screwdriver ta complete the job.

Alcon Instruments Ltd, (Dept. PW)
19 Mulberry Walk, London SW3 6DZ.

put voltage of 5V RMS can be reduced
to less than 1mV by means of a
continuously variable control and the
switched atteauator. Size Is 130 x 130
x 121mm and is priced at £58-70.
Linstead FElectronic Instruments,
(Dept. PW), Roslyn Works, Roslyn Rd,
London N15 5JB. Tel: 01-802 5144,
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Designers—

I am one of the unfortunates
so roundly condemned by Paul
Heath of Wolverhampton on your
letters page in the February
issue. Unfortunately my QTH is
quite useless for VHF transmit-
ting, so my activity is therefore
confined to low-power portable
working using FM. If it were not
for repeaters such as MP and
RF, I would have no contacts at
all. I rarely hear any signals on
the simplex channels.

Working through repeaters is
a great- boon for mobiles also,
handicapped by low power and
whip aerials. And if we all incur
the wrath of the critics for not
listening on the input -channels,
that is because of a shortage of
receiver designs. P.W. has pub-
lished some splendid articles on
2-metre converters, and on hi-fi
equipment for the FM broadcast
bands. But never have I seen a
design for a straightforward FM
receiver for 2-metre work.

May I suggest a possible speci-
fication? (a) single conversion re-
ceiver with tunable front-end,
using a wvariable capacitance
diode; (b) integrated circuit (e.g.
CA 3089E) for the complete IF
strip, possibly including the
cheap Toyocom crystal filter to
avoid the headache of alignment
problems; and (¢) a small inte-
grated circuit for the audio side,
such as the LM 380. This receiver
would work from the 12V vehicle
battery or from a small mains
power pack. I'm sure that there
would be a great interest in it on
the part of SWLs, many of whom
enjoy listening to the repeaters
but are handicapped through the
use of the inefficient method of
“slope detection”.

PW has many gifted contri-
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butors: surely one of them could
come up with an effective design
along the lines indicated. And
then you could follow it up with
a design for a converter for the
70cm band, to work into the PW
FM receiver! F. Ness GD3ESV
(Douglas, IoM).

Hot tip

Re the stripping of Litz wire
(Letter H. Pruim) in the February
issue. I am now retired after a
lifetime in many branches of
work using all sorts of wires,
and for years I have used a
simple method of stripping Litz
that needs only a small meths
lamp with wick and shallow tin
lid.

Just put about a L4in of meths
in the lid and put it by the lamp.
First hold the end to be stripped
in meths flame till just red hot.
Then quickly dip the hot end into
the meths, presto—perfectly
clean strands just right for
soldering. Not much knack re-
quired, but a few trys will soon
prove the idea. George Comber
(Tadley).

High power

interference

Democracy, according to the
Radio Society of Great Britain
requires that minority groups be
given absolute priority over
other amateurs—or so it seems
on the 2m band. I will not
challenge Dr. Allaway’s remarks
in your February issue about
minority groups having a right
to exist, but they must not be
allowed to take up unduly large
portions of any band, in a way
that absolutely prevents anyone
else using that band segment.

I am referring to the Oscar
command station which is located
at Surrey and requires about 100
kHz of the 2m band. The power
which is radiated (believed a few
kW E.R.P.) completely obliterates
any but the most local legal-limit
transmissions. The transmission
is in the “all-modes” part of the
band, which should be-shared by
all and not monopolised by a
minority service which already
has its own ‘“space” segment
elsewhere.

The RSGB required the greatest

persuasion even to publicise the
source of the nuisance. They will
now have nothing more to do
with the matter—I cannot even
get them to tell me when to
avoid the frequency! The trans-
mission begins without warning
about once every two hours or so.
It has caused interference as far
north as Liverpool.

“RSGB represents all UK radio
amateurs.” It says so on my
membership card. The blatant
white-wash over the mistake in
licensing this wide-band trans-
mission in an Amateur band
seems to suggest that the state-
ment is in some way at fault.

How can I trust a society that
performs in this manner to safe-
guard my interests at WARC in
1979? It is the same society that
had a 6-month option on a very
costly investment, and although
promising ‘informed discussion”
on the wisdom of the purchase
and suggesting that they would
wait to hear any views that
informed members may have on
the subject, they abruptly bought
the machine in question with
most of the 6-month option
period still left to run.

Yet the RSGB is probably the
only body that can make repre-
sentations to the delegation from
this country that will vote at
WARC.

RSGB, you are in a position of

trust. You must be above
suspicion, in all your claims.
Please realise your responsi-

bilities.—G. L. Manning, G8JBH
(Edgware).

More ’'scope

Just a small but important ob-
servation I thought we ought to
share. Many useful projects have
been featured in PW associated
with oscilloscopes including the
“bolt on” goodies and details on
operation and fault-finding tech-
niques. However, many of us, and
specifically myself, haven’t got
the basic and necessary item, i.e.
an oscilloscope. The last featured
scope, correct me if I'm wrong,
was August 1973 “PW Student”.

Could it be that 1977 is going
to give us a super new scope pro-
ject? Well, that’s it, except one
specification. Please! a minimum
4 inch tube. G. Starkey (Warwick-
shire).

The Editor will be pleased to
hear from potential contributors
on the above projects.

Practical Wireless, May 1977
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HE previous article ‘“Vertical Aerials for
I 144MHz” (Practical Wireless July 1976) dealt
with omnidirectional types such as the ground
plane and vertical colinear which are convenient for
transmitting or receiving in any direction but have
relatively little gain over a dipole. For example, a
4-element colinear has but 4-3dB gain and is a
sizeable aerial, some 14ft or so long. Beams are the
only way of obtaining relatively high directivity and
gain and there are many to choose from with the
Yagi or parasitic array being the most popular.
However, fairly small but efficient beam aerials for
144MHz are not difficult to make and gain as high as
10dB over a dipole is possible without resorting to
large numbers of elements as are necessary for
Yagi or colinear arrays. The corner reflector aerial,
which employs only one driven element, may be an
exception and although a high gain, around 12dB or
more, is possible, the reflector itself is of somewhat
unwieldly dimensions.

TWO DRIVEN ELEMENTS

Small beams with a useful degree of directivity

and gain may be derived from “end-fire” or ‘“broad-
side” arrays consisting of two driven radiators spaced
a specific distance apart with the current in each
phased according to the directivity required. In the
case of the “end-fire” array the pattern has zero
radiation broadside (at right angles) to the plane of
the array and maximum end-fire radiation when the
spacing between the elements is a half-wavelength
or less and the currents in the elements are equal in
amplitude but in opposite phase i.e. 180° phase
difference.
. The configuration of this array is shown in Fig. 1
in which the spacing “d” may be from 31 to SsA to
obtain the requisite horizontal plane end-fire radia-
tion pattern when the array is vertical as in Fig. 2(a)
and looking down on the ends of the elements.
Radiation in the vertical plane i.e., with reference
to an angle to the ground, will be as shown in
Fig. 2(b).

To obtain “broadside” radiation, at right angles
to the array, the spacing between the elements is
usually a half-wavelength and the elements fed in
phase. The available directivity/gain is greatest
when the elements are spaced ;A or SgA but not
closer. The end-fire array is of greater interest
since considerable gain can be obtained with closer
spacing between the elements thus allowing for a
more compact aerial plus uni-directional or bi-
directional radiation pattern as required. Such an
aerial may be operated horizontally (for horizontal
polarization) or vertically (for vertical polarization).

Greatest bi-directional gain is obtained when two
driven half-wave elements are spaced 0-125\ apart
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and fed out of phase as in Fig. 3. The gain is about
4dB with reference to a half-wave dipole. However,
for 144MHz operation the high feed point impedance
presents a problem as it is mot suitable for direct
connection to commonly used 50 co-axial cable
although this can be overcome by the use of a match-
ing stub.

Since beam aerials have to be rotated for maxi-
mum radiation in a desired direction there is little
point in using a bi-directional array. Better to use a
uni-directional system and obtain a little more gain.
This can be achieved with a two-element close
spaced array in which one element is fed 135° out
of phase with respect to the other. The radiation
pattern then becomes a cardioid as shown in Fig. 4
and remains virtually the same whether the aerial is
used vertically or horizontally.

An aerial based on this arrangement, to provide
even more gain, was designed by the writer some
26 years ago and is known as the “ZL Special”
although it was originally intended for HF bands
operation. It employs two driven elements fed 135°
anti-phase but the element lengths are such that one
operates as a driven element/director whilst the
other behaves as a driven element/reflector. The
radiation pattern is cardioid as in Fig. 4 and the
gain a little over 6dB with reference to a half-wave
dipole.

57



Max radiation

Feed point

Fig. 1: Configuration of an end-fire aerial array.

“ZL SPECIAL"” FOR 2M

This beam is identical to the original model except
that an alternative feed method to suit 5002 co-axial
cable was necessary and the element lengths are
appropriate for 2m band operation. It is easy to
construct and the elements and phasing line may be
made from copper wire, copper tube or even 3000
ribbon feeder. Quite a large number of this 2m
version have been constructed and tested and being
a very compact aerial it has proved ideal for use
indoors since it is not generally affected by the
proximity of walls and even conductive structures,
providing these are not too close.

This beam has a broadband characteristic and
properly constructed and adjusted should exhibit
around a 1:1 SWR over the whole 2m band. Con-
structional details are shown in Fig. 5 and provid-
ing the phasing line length and the element spacing
and lengths are adhered to, the materials for these
may be as mentioned above. If 300Q ribbon feeder is
used the distance between conductors will of course
be that of the feeder itself.

The small air-spaced 20pF variable capacitor is
necessary to achieve a correct match to 500 co-ax
cable and is adjusted for minimum SWR at 145 MHz.
Not more than about 10pF of this capacitance should
be necessary to achieve this. Do not use mica or
ceramic type trimmer capacitors. It is important to
curve the feed line away and down as shown in the
inset in Fig. 5 when the aerial is operated vertically
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Flg. 2: Radiation patterns and gain of an end-fire array compared
with a dipole.
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Fig. 3: One method of feeding an end-fire array (see text).
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Fig. 4: Gain and radiation pattern of a close spaced end-fire array with
currents 135° anti-phase.
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T.T.L. 74 1.C’'s By TEXAS, NATIONAL, I.T.T., FAIRCHILD Etc

7400 17p | 7413 40p | 7432 30p | 7454 20p | 7490 4Sp | 74120  11Sp | 74138 138p | 74154  170p | 74170  280p | 74188  370p
7401 17p | 7414 sop | 7437 33p | 7460 20p | 7491 2p | 74121 33p | 74138 138p | 74155  90p | 74173  180p | 74188  350p
7402 18p | 7416 3sp | 7438 33p | 7470 33p | 7492 ssp | 74122 SSp | 74141 80p | 74156  t00p | 74174  180p | 74190  200p
7403 18p | 7417 40p | 7440 i8p | 72 30p | 7403 4Sp | 74123 7TSp | 74142 320p | 74157  100p | 74175 100D | 74191  160p
T404 25P | 7420 1p | 744! 0 | 1473 35p | 7495 75p | 74125  70p | 74143 320p | 74160  120p | 74176 130D | 741090 439p
s 20 | 1z 25p | 1442 LR 37p | 7496 85p | 74128 75p | 74144 320p | Tatet  120p | THTT 1300 ) 74103 130p
7407 sp | 423 4p | Je8  11op | 7475 45p | 74100 135p | 74130  1S0p | 74145 90p | 74162 120p | 74179  qe0p | 74194 130p
7408 25p | 125 350 | 7447 asp | 7478 36p | 74104 60p | 74131 130p | 74147  245p | 74183  120p | 7aidy  qz0p | 74195 100D
7409 28p | 7428 360 | 7448 85p | 7483 100p | 74105 80p ( 74132 Tip | 74148  180p | 74184  130p | 74181 330p | 74198 125p
7410 18p | 7427 Op | 7450 18p | 7485 130p | 74107  3%p | 74135  100p | 74150  155p | 74165 170D | 74182 gop | 74197  125p
7411 26p | 7428 45p | 7451 20p | 7488 37p | 74109  66p | 74138 85p | 74151 80p | 74166  150p | 74184  185p | 74198  250p
412 27p | 7430 18p | 7453 20p | 7480  208p | 74118 115p | 74137  125p | 74153  eop | 74167  370p | 74185  1S0p | Tat99  250p
by MULLARD, TEXAS, MOTOROLA, SIEMENS, |L.T.T., R.C.A.
AA113  10p | BA138  16p | BC168B 14p { BCS48C 14p | BF123  45p | BF338  35p | BY184  30p | OC140 150p | TIP35A 230p | 2N1305 30p
AA144  10p | BA148  18p | BC168C 1Sp | BC549B 13p | BF125 43p ( BF337  35p | BYX94 8p | OC171  40p | TIP35C 280p | 2N1308  38p
AAZI7 30p | BA154 12p | BC169C 15p | BCS49C 14p | BF127  S0p | BF363  e0p | C1120  30p | OC200 8op | TIP3BA 350p | 2Ni 50p
ACI21 30p | BAI5T  15p Ci71 12p | BCSST 13p F186 30p | BFS94 30p | C11684 20p | ORP12 70p | TIP4TA T0p | 2NI7TI1  22p
AC126 19p | BA173  1Sp | BC172C 12p | BCy34 #0p | BFI87  25p | BFW58  20p | E100 420 | R1cas  150p | TIP4IB  7Sp | 2N2219A 25p
C127  19p | BA216 16p | BC178A 18p | BCY70 1Sp | BFIT3  25p | BFX20  30p 47p | Tip2g  4sp | TIP4IC  80p | 2N2483  30p
AC127/01 25p | BA316 18p | BC182 10p | BCy7t 20p | BFI79  35p | BFX81 130p P | Tip2gA  47p | TIP42A  80p | 2N2008  18p
AC128 18p | BAX13 Sp | BCi82L 12p | gcyye 15p BF178C  40p FX84 25p | MJE340 45p TiP29C -,sp TiP42B  85p | 2N2007  20p
ACI5t  25p | BAX18  Sp | BCI83  10p | ppeg  asp | BF1S0  30p | BFX85  30p | MPSA0S 28p | Tip30C  dsh | TIP20sS 70 3053 20p
ACI53K 40p | BBIOSA 35p | BC183L 120 | Bpiz3  go0p | BFIS1 350 | BEXST  25p [ OA10  &0p [ TIP30A Sab | TIP30S5 5Sp | 2N3054  50p
ACI76  20p | BBI10  45p | BC184  10p | ppios gsp | BF182  30p | BEX 25p | OA47  15p | Tip3oB 655 | TIS90  25p | 2N3055  60p
ACY1T 35p C107 10p | BCi84L 12p | gpy3¢ 3sp | BFi83 0p FYS0  20p | OAQ0 op | TiP30C “p TiS®$t 25p N3439  S0p
ACY2( 30p | BC10S  10p | BCI86  24b | gpisp  asp | BF186  25p°| BFYSt 200 | QAo o P 1 INot4 sp | 2N3702  1Mp
AD149  60p | BCI0SC 13p | BC205 14D | groas  45p | BF194 100 | BFYS2 200 | OA202  8p | Mboia 3P | \narse  top | ZN3703  12p
ADi61  40p | BC109  10p | BC2iz  11p | gOI%8 Q0P | BF195  10p | BFYS0 1250 | OC23  200p | Hboia  ooP | |Ndooi  sp | 2N3704  1ip
D162 40p | BC109C 14p | BC212L 12p N b |BFigs  10p [ BRIOU  33p | ocos  qoep | boie 838 | (N002  sp | 2N3705  12p
AD161/2MP BC113  12p | BC23L 12p 33:37 4P| BF197  10p | BRY3® 3% 95 750 | TIBSIC  T0p | (Ni0cs  sp | 2N3T0B  11p
%p | BC117 190 | BC214  13p | POIST 40P | BF198  25p | BRYS6 3%5p | O€3s  7en | 1IP32  60p 2ZN3TI1 129
AF114 22p | BC125  20p | BC214L 14p P | BF199  25p | BSX20 20p | oo 35" TIP32A  65p | IN40O4 5p | 2N37i5  300p
AF115  22p C126  15p C258 13p | BD140  40p | BFR00  30p SY40  25p P | TIP32B  a5p | IN4005 Sp | oN3T7T2  175p
AF118  22p C148  12p C2904  35p | BDI18t 80p | BF224 20p Syes 20p | OC 35p | TIP32C 80p | IN400B 8p | 2N3819  28p
AF117  22p | BC147 10p | BC303 SSp | BD182  80p | BF208  20p | BT100A 8op | QC45  35p | TIP33  100p | IN40OT 7P | ON3gge  85p
AF118  30p | BC148  10p | BC317 15p | BD20T  70p | BF241  16p | BUT0S 150p | QCHH 25p | TIP33A 105p | [N4148 4P | oN3gos  15p
AF125  25p | BC148C 14p | BC323 60p | BD233 S0p | BF244B  33p | BU132 75p ( OC72  30p | TIP33B 115p | IS44 4p | 2Nag62  14p
AF139  35p | BC149 10p | BC328 13p | BD263  6Sp | BF257  26p | BU208 220p | OC75  38p | TIP33C 130p | 2N456A 90p | 2N4126  20p
AF239  45p | BC157  10p 12p | BDY10 100p | BF258  26p | BY100 20p | OC81  30p | TiPa4 115p | 2N697  15p | 2NSo61  35p
ASY26 4op C158 10p C547 12p | BDY62/01 ”p BF259 0p Y126 15p | OCBID  25p | TIP34A 118p | 2N92¢ 26p | 2N5183  35p
BA114  9p | BC159 10p | BCS47B 13p | BF120 S0p | BF274  15p | BYi27 13p [ OC83  50p | TiP34B 145p | 2N930  2ep | 2NB027  S50p
BA121  9p | BC16TA 12p | BC548 12p | BF121  4Sp | BF324 30p ' BY133 22p | Oca4  s0p | TIP3s 225p | 2N1302  25p | 2SD234  Sop
BZX61 BZY88 . ERIE ELECTROLYTIC RESISTDRS MULLARD POT CORES SKELETON
Zoners |12V Mo| cameow |  CAPACITORS SPECIAL |[caraon LA3  100-500 KMz 75p | BRE-SET
3 op BFIV p FILM 5¢ POTEN
ova  15p18Y  10p | RESISTORS| ;705 o 330138 180| OFFERS 5% LA¢  10-30 KHz 100p | TIOMETERS
T e l8V e | 1116 h 330/50 18p 25 W LA5  30-100KHz 100p | 0-1W SON-5M mini
oY, 520y t0p | TyPe TAD |5 g7 470110 12p[BCar 2:2Q0-4TM 29| LA7 < 10KHz 100p | vert & horiz  Tp
1MV 1sp2ov  t0p | &4 100011750  sp 470/25 16p|BC148 -25W  100N-3-3M
18Y 15w 2TV ep P05 % 470135 18p|ng) R Vg] ) LA13 FOR W.W. OSCILLOSCOPE 200p | |5 4
15V 15530V 100 | Type10AD lo.5/35 5p 41050 2p[BCIST ASSOR- 2v2v,“ i) el 25W 200N-4- 'I'M
P | £6 1000] 3. P |8C1 TE :
gz ::Iﬁ 100 Mixed 3%23 $P 100018 28p [Bc150 Fo2 |2-20 10 MEG 3-5p | VOR's THERMISTORS
| Zener: 850 | Agsorted 4-7/18 Sp 1000/. P [BF194 $50p £22022/13 VAIO1 TANTALUM
39V 1%p BZYss Tyoes )25 5P 2200/10 28p |gF195 £29522/01 A1063 BEAD
4av 15.-|>Zanan ssep | 1YP Jjsa 37 2200/18 35p|BFios POTENTION £20722/04 VA1087 CAPACITDRS
v 15p 6-8/25 Sp 2200/63 60P|BF197 E20722/05 VA1072 35V: 0:-14F, 0-22,
v tse| HES oo sp NG 3k Lin 300 Eznacars Valon 0802050,
LM301AM 8Pin DIl P (IN4148 n P
56V 15P) | \430aN 8 DIL ool 108 37 330018 400 |10 for 150p 10K Lin 30p | E208ED/ Al 68 25v1 5,10,16Y
68V 15p| 'manok TO3 190p{10/35  spy 3300/25 42p 25K Lin 30| E298ED/A265 VA1107 22,' 47,
72V 15p| LMSS5 8P DIL 45p] 10/50 5: 3300/63 80P .0 o0 ampg  |5OK LIN 30p | E299D/P1 VA1110 10\1 4 7 15, 25, 38
180V 15p| LM556 14P DIL 100p] 22/8V3 4700/25 459 p 100K Lin 30p | E209DD/P224 VA1 Price 14p each
LMT710 14P DIL sop|22/10 . sp| 4700/40 Sep|100for €20 fo60K Lin 30p | E299DD/P226 VA2600
LM273 TOS 4700/83 120p 500K Lin 30p | E209DD/P236 VA3210 LATE EXTRA
BZYSS 60p{ 22/16  Sp S0 21200 |ges TIMERS
LM723 14P DIL 7150|2225 Sp[ POLY'TER |100 for £37 1 Meg Lin  30p|E209DD/A238 VA3410 BA 100p
40OM.W. | M741 8P DIL 30p|22/35  5p| CAP'ITORS 2 Meg Lin  30p | E200DD/P342 VA3420 TBA 641 A12 250p
Zeners LM741 14P DIL 30p]22/50  6p| Multard RELAYS Log 30p | E209DD/P350 VA U76530 185p
OV?  10p| LM747 14P DIL 30p[33/6va  Sp|Erre T O 0K Log 30p | E299DD/P354 VA3708 TAAGS! 1750
2ve  10p| LM748 8P DIL prd ET e 24V 3 C.0. H.D.[25K Log 30p | VA1008 VA AAT0  250p
2v7  1op| NESSS 8P DIL asp(3325  ep| 45 gp | PIn Elug N 50K Log 30p 5 $5p
avo  1op| MESSE 14P DIL 1000{33/40  6p| 0022 3p 2ch{ 100K Log 30| cpos CA3090AQ  400p
TAA300 150p| a3 70| 0633 5, 250K Log 3p Fll!er CFT4558 ::n
3v3 100] T A'A350 1900 3470 ‘D e P|ASSORTED 500K Log 30p|4000  20p 4023  20p | 4055 140p | SN
ave  10p| TAASS0 B B 5p|POLYESTER 1 Meg Log 30p|4001  20p | 4024 108p | 4058 14Sp N1
Sop| 47/18 8p| -0068 Sp |CAPACITORS 4 20p | 4025 29, SN 76227 uop
ave  10p| TAASTO 220p|47/25  6p| -01 H 2 Meg Log  30p | 4002 p D | 4060 130p
1 10p| TAA700 390p|47/35  @p| 022 sp|100for £3-00 4006 120p | 4026 200p | 4086  Ssp [ SN76228 130p
svi  10p| TAD1 2%0p|47/50 70| o33 | —————— 4007 20p 4021 5P | 40e3  30p
sv6  10p| TAD110 200p| 100/10 .: 047 5: BYX94 DIODES |ROTARY 4000 T0p | 4028 155p | 4971  30p Eos 15p
tvs  1op| TBA120 1250| 100/18  8p] -1 #1250 PIV 1 Amp. |SWITCHES 4011 20p | 4020 1P | 4oz  30p [ REDEN 105 a8
sve  10p| TBAS40Q 300p| 100/25  6p| -22 7p 100 for £8-00 BY 4012 20p | 4030 68D | yop o9, np
Pl TBAS50Q 400 50 $p| - 4013 85p 4032  150p | , YELLOW -125 25p
Vs 10 b} 100/ pf -33 9p LORLIN 4015 90p | 4043 220p | 4082 300 | RED 2 15p
BAS560C 400p| 100/63 10p| -47 12p | MULLARD 4510 145p EEN -2 25,
av2  10p| TRAT20 2300] 12818 ‘eolife 2 1P 12W 40p 4016  55p | 4046  150p N P
ovi  10p| TBA9S0Q 20p| 22016 10p|2.2 236 |eeoioiY CA52 2P ew dap|407 1100 | dor 115 |45t 200 | VELOW -2 25D
VA RV frrs A FA i ™ 400|000 Teen 4030 sep |4sie 110p | Diselay  200p
B P pj8-8  40p 4P 3W 40014022  180p 130p | 4528 130p
DIL
SOCKETS
PLEASE NOTE ALL PRICES INCLUDE POSTAGE AND V,A,T. BRIDGE RECTIFIERS 0 Bt ]
AT 8 OR 1249, AS APPROPRIATE 1A 50V 25p | 2A 400V s0p | 14 Pin 149
14 100V b | 4 100v osp [ 16 Pin P
1A 200V P
1A 400V 3s5p | 4A 400V 80p | ReED INSERTS
XEROZA RADIO N e
2A 50V 35p [ 6A 100V 5p }got?r sggo
2A 100V 50p | BA 200V 85p or P
306 ST PAUL'S ROAD 2A 200V 58p | 6A 400V 95p | 1000 for £28
0 ’
HIGHBURY CORNER, LONDON, N.1
TELEPHONE 01-226 1489
Easy access to Highbury via Victorla Line (London Transport) British Rail

LARGE STOCKS OF NEONS, NUMICATOR TUBES, SINGLE AND MULTII‘HASE HIGH CURRENT RECTIFIER STACKS
TYPES INCLUDING PHOTO-FLASH AND MDTDR ST TV TUN

ART,

OME HIGHLY TECHNICAL EQUIPM

ERS A S
INDUSTRIAL USERS AND SCHOOLS FOR PERSONAL CALLERS

CAPACITORS OF ALL
ENT AND PARTS FOR

Manufacturers (Large and Small) we welcome your enquirles. Overseas Buyers/Agents etc. let us know your requirements.
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ESSENTIAL
BOOKS for
RADIO

'AMATEURS

RADIO COMMUNICATION HANDBOOK

Fifth edition Volume |
First published in 1938, the Radio Communication Handbook has long been
a standard textbook on the theory and practice of amateur radio. les
almost encyclopedic coverage of this fascinating subject draws on the
practical experience, gained over many years, of a multitude of radio
amateurs in this country and abroad. The text, which has been completely
revised and reset for this edition, is supplemented by hundreds of line
diagrams, together with many photographs, chares and tables, making
this probably the most valuable all-round reference book a radio amateur
can possess.

Volume | ch‘lpter titles

Principles HF transmitters
Electronic tubes and valves 7. VHF and uhf transmitters
Semiconductors 8. Keying and break-in

HF receivers 9. Modulation systems
. VHF and uhf receivers 10. RTTY

464 +xvi pages

mawp

Price £9-20 post paid

VHF-UHF MANUAL
(3rd edition)
by D. S. Evans, PhD, AIM, G3RPE,
and G. R. Jessop, CEng, MIERE, GéJP

Over 400 large-format (180 x 24Smm) pages packed with ideas,
information and constructional details of tried and tested equip-
ment, each specialist topic contributed by an acknowledged
expert in the field.

The most comprehensive and up-to-date review of vhf and
uhf techniques available today.

Chapters on receivers, transmitters, space communications,
filters, aerials, microwaves and much more. Simple amateur
television is covered and a data section provides valuable facts
and figures to help the constructor. Many of the designs make
use of integrated circuits, and the microwaves chapter gives
details of equipment for use up to 24GHz.

Price £6-65 post paid

RSGB AMATEUR RADIO CALL BOOK 1977
Incorporates all new callsigns and amendments notified between
August 197S and August 1976.

Also includes valuable operating data such as band plans,
beacons, prefix list, ITU zone list, beam headings and QSL
Bureau sub-managers, and lists of clubs and groups.

176 pages \Price £2-31 post paid

RADIO AMATEUR’'S EXAMINATION
REVISION NOTES
by G. L. Benbow, G3HB
A pocket-size book containing facts and figures covering the
examination syllabus. Invaluable for reference and revision.
621 pages Price 6lp post paid

= Fus s

These are just a few of a complete range of technical
publications, log books and maps for the radio amateur.
Send a large stamped self-addressed envelope for the
complete list.

The RSGB is the nati | iety repr ting all
UK radio amateurs. Membership is open to all
interested in the hobby: write to the member-
ship section and ask for full details.

Radio Society of Great Britain

15 DOUGHTY STREET, LONDOMN, WCIN 1AE

Television

@® SINGLE CHIP SPG

Provide yourself with a broadcast quality sync pulse
generator using just a single, though rather special, i.c.
and a handful of other components. Full constructional
details of this very compact unit will be included.

® SERVICING FEATURES

Amongst the servicing features next month will be an
article by John Coombes on the GEC single-standard
monochrome chassis and advice on the French {EMO,
Eurovox and Eurosonic) colour receivers that were
imported into the UK during the colour boom period.

@® THE COLOUR SUBCARRIER
PARADOX

As we all know, suppressed subcarrier transmission is
used for the colour signal in the PAL and NTSC systems.
Yet a 4.43MHz signal is still present. Do you know why,
or what effect suppressing the subcarrier has on the
composition of the transmitted signal, and how this
affects modulation? These matters are basic to
understanding colour television but are seldom clearly
explained. E. J. Hoare remedies this situation and in
doing so brings home the full subtleties of the PAL
system

@® VCR MODIFICATIONS

A collection of practical modifications to extend the
usefulness of the Philips VCRs.

PLUS ALL THE REGULAR FEATURES

ORDER YOUR COPY ON THE FORM BELOW -

(Name of Newsagent)

Please reserve/deliver the MAY issue of
TELEVISION (45p). on sale APRIL 18th, and
continue every month until further notice.
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® © ~~.Cx max 20pF
(see text)
Inset
|
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|
|
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Lead | (seetext)
| 50 or 700hm
-

co-axial cable

Fig. 5: Detaiis for the construction of a ZL Special aerial for 2 metres.

and the matching capacitor should be adjusted only
when the feeder has been secured. The short stub
mast used to support the aerial must be of insulating
material, wood or plastic tube and extended to a few
inches below the bottom ends of the elements when
it may be coupled to a metal mast. The gain re-
mains the same when the aerial is used horizontally
but the cardioid pattern becomes a little narrower
to the sides. Note the unbalance-to-balanced co-axial
connection using a 4\ sleeve which is bonded to the
main co-axial braid only where shown, at point X in
Fig. 5. The end near the feed point is not connected
to anything. For use outdoors the feed connections
and tuning capacitor must of course be protected
from weather as must the elements and for this a
small plastic electrical junction box could be used.
The elements and supporting frame (this must be
wood or plastic tube) can be given two or three coats
of polyurethane varnish.

This aerial is used by the writer on a cabin
cruiser (G2BCX/MM) at a height of only 9 feet
above the water and so far 10 European countries
as well as many UK DX stations have been worked.
The photo shows the aerial enclosed entirely in
plastic “plumbing” tube for complete protection
from weather and salt water. The aerial is also ideal
for portable work as it will fit comfortably in the
boot of a car.

Since the basic ZL is a driven array and the radia-
tion pattern uni-directional it has been found pos-
sible to add parasitic director elements to obtain
an increase in forward gain. One director mounted
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Elements 12:5mm (/3" copper tube

TT
—| |l 38mmal)w | |
spacing
| .
215mm(8Y;") T -
Phasing line AaStn:;:evr:‘ar:te
L inside tube Bhs .
| = (1117") dia
wood P A ) WL
plug e ——dlca 5?‘;
each end&- \—.—-7
I\ Feed point
asinFig5
890mm
(35")
Director—»
U b
/LL
Copper straps . Plastic waste pipe
soldered each end 38mm (1',")
— w410

Fig. 6: Construction of a three element ZL Special beam.

I

|__215mm _|

'/:(e‘/z") T~

L t L 1 v
k L a U 880mm 850mm
L 890MmM oy .y (33%)
(35" 2
Driven elements
asinFig 5
- \

Fig. 7: Detalls for the director lengths and spacing for a five element
2ZL Special. Other constructional detaiis as In Fig. 6.
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L 300mm(12*)

) 1'
I M B e Wood dowel
= — ood dowe
Dowe! or broomstick
25mm (1”) dia
+——— Elements and stub net-
m work (see text)

(3973

i+«———-Insulating sleeves
]

J
\ Stub matching details

see Fig.9

50o0hm’ co-axial
cable

wa12]

Fig. 8: Details for the construction of a bi-directional end-fire array
with about 4dB gain.

w413
Eiement Element

Jumbo size Insulating sleeve
electrical through dowel
connector

)

\ ] I‘____150mm(6")-—""
— I
150mm ~—_7 w
(6" T

} 140mm(s'/z")

[

b

i | 38mm (19,")

| |

| |

| |

| -

~s

Adjustable bar

' 50 0ohm co-axial cable

Fig. 9: Delails of the feed system for the end-fire beam shown in Fig. 8.

0-12X in front of the main drivem element (B in
Fig. 5), increases the forward gain by slightly over
2dB thus providing-a total gain of 8dB which is quite
considerable fpr a beam measuring omnly about
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50cm (20in.) from front to rear. The addition of three
directors, still making the beam only about 1:2m
(40in.) high, yields a forward gain of a little over
10dB which is comparable with that of an 8-element
Yagi having a physical length of about 2:8m
(110in.), or twice the length.

The construction of a ZL with directors is much
the same as for the basic aerial shown in Fig. 5
except that the element support is extended for
mounting the directors. This must be insulating
material, such as wood or plastic tube, and one
suggested method of construction, particularly
suitable for outdoor use, is given in Fig. 6. The main
support which consists of the boom and stub mast
is made of plastic pipe. The stub mast is fitted into
the boom either by cutting a hole in the boom and
gluing the mast in with Araldite, or by using a
pipe “T” piece to make the join. The copper tube
elements are fitted tightly into holes through the

"boom section and secured by screws through the side

of the pipe. The phasing line which may be two
copper wires (12 to 16 SWG) are inside the tube as
is the small capacitor. To ensure that the phasing
lines do not touch, they may be insulated with
sleeving.

This 3-element ZL Special has been tested over
a long period and operated both vertically and
horizontally with considerable Continental DX
worked. The half-power beamwidth (3dB) is about
90° and radiation directly from the rear is about
25dB down although the overall radiation pattern is
still cardioid but narrower than that from the 2-
element ZL Special.

The addition of two more directors, making a
total of three, and the aerial therefore a S-element
version, will provide a gain of about 10dB. The aerial
is still not very large and may of course be operated
vertically or horizontally. Construction is the same
as for the 3-element version except for the three
extra directors cut to length and spaced as shown
in Fig. 7. Note that the amount of capacitance re-
quired across the 500 feed to effect a good match
may be much less or even nil with the directors in
use.

VERTICAL END-FIRE ARRAY

This is relatively easy to construct and will pro-
vide about 4dB gain over a dipole and is bi-direc-
tional. It needs only to be turned through 90° to
achieve all round coverage and being compact could
prove useful to flat dwellers unable to put up an
aerial outside. It consists of two half-wave radiators
fed 180° anti-phase to produce the radiation pattern
as in Fig. 2a. It may be assembled on a wooden
frame and the elements and stubs can be made from
copper wire as shown in Fig. 8. It could also be set
up to rotate on a floor stand, as the extension of
the diagram illustrates, making it suitable for indoor
use. Details of the matching stub and feed are
shown with more detail in Fig. 9. Adjustment for
minimum SWR is carried out by sliding the shorting
bar along the stub in conjunction with moving the
tapping point of the 50Q co-ax feeder. The approxi-
mate positions for these are given in Fig. 9 and
very little further adjustment should be needed to
obtain an SWR approaching 1:1 over the whole 2m
band. Used in the writer’s workshop at about 10ft.
above the ground, this aerial could receive a sub-
stantial signal from the GB3PI repeater nearly 40

miles away.
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BHROMASINE electronics

UNTIL 30.8.77

56, Fortis Green Road, London, N10 3HN, England
Telephone: 01-883 3705
TERM P. & P, U.K, 25p, OVERSEAS 73p, all prices Include VAT Overnn

customers deduct 1/9 from * items, 2/27 from all others. INDUSTRIA
TRADE AND OVERSEAS INQUIRIES O0ST WELCOME. PRICES VALID

T.T.L. C MOS LINEARS
7400 4000 p

7413 33p | 4011 21p éY -5-3507 1‘5”
7427 33 :&3 #5p | CA3080 83p*

8
s
h-]
:
B&
(2]
g
g
8
h-]
3

REGULATORS

p | LOOST) TO3 5v 600mA 1-50
7401  17p | 4001  21p | 723 (14 pin) 45p | LO3OT! TO3 12v 500mA 138
7402 17p | 4002  21p | 741 (8 pin) 24p* | LO37TI TO3 15v 450mA 1-50
7403  17p [ 4006 1-25 | 748 (8 pin) 39p" | L128 SOT-32 5v 600mA 85p
7404 18p | 4007  21p | AY-1-0212 6-24* | L130 SOT-32 12v 500mA 88p
7408 18p | 4008  #5p | AY-1-5051 1-38* | L131 SOT-32 15v 450mA 5p
7410  17p | 4010  5p | AY-5-1224 3-40 | TBAG25A TO39 Sv 100m‘A

TBAG25B TO39 12v100mA
TBAG25C T039 15v 100mA
(ks ““:' LM309K TO3 5v 1Amp 1-58

82

7442 Tip | 4016 65p | LM301 Sp*

7445 95p | 4017  1-25 | LM308 1-10° DIL S'KETS THIS
7447  85p | 4018  1-23 | LM380 1-10° | 8 pl 13p PRICE
T447A 85p | 4019  65p | LM3s1 1-78¢ 14116p|n 1Sp { LISTIS
7448 85p | 4 1-40 | LM382 1-35 |24 pin 26p | VALID
7470  30p | 4021  1-25 | LM3900 “f' 28 pin p UNTIL
7472 30p | 4 1-20 | LM3909 5p | 40 pin 44p THE
7473 30p 21p | SL414 2-45° | OP 3877
7474  30p | 4024  98p | S 415 * | TIL200 -125” RED led  15p
7475  49p | 4025 21p 40 2-70* | MLED650 -2” RED led 15p

SL4 a

7476 30p | 4026  2-10 | SN76001  1-65° | MAN Series -3” dlspiay 2-50

7486  34p | 4027  65p | SN76003 2-75° | XAN362 RED -3” displayl-3%

7489 3-40 | 4028 1-10 | SN76013  1-78* | 2NST77 Phototransistor 4Sp

1-40 1 SN76023  1-75¢ | MODULE

Lot A B A it o ks SR
4 4042 02 -80* 1 ront En

p SN76544 1-60 ,'Z\ ‘gomco:al’ ’ z.z-

SN76666 1-00" {1 three mo ues or H
74107 33p | 4051  1-15 { TBA120S 1-09° | TRANSFORME

74121 32p | aps2  1-15 | TBAZ31  1-00c | 6V A ('d”ﬂ\ for TTL) ;::

74141 75p | 4060 1-37 | TBAGS1  1-se® | 6-0-6v 100m

74145 T5p | 4068 27p | TBABOO  #5p® | 9:0:9v 100mA 9p

R b v Fo o
-40 | 4071 A820 85p° - .

74154 1.2 | 4081 270 | TCAGan 2-08° | 0-8-17v 2A 3-57

74192 1-15 | 4 27p | TLA2020 3-35° | SPECIAL OFFER

74193 1-18 | 4510 1-67 ] ZNa14  1-20* | MM5316 Clock 1.C.  §-58*

74196 1-15 1 4511 1-92’ ZNA116E_ 6-50 ~ SL1310 Stereo decoder 1-75*

tors,

We a|no hold stock%_of Denco Cogs Quartz Crystuls Vero Boxas Resls-

e.d.' 8, Dlspluyn

Trnnﬂorman Liquid Crystal D
Potentlometerl standard DIN Plugs & Sock

Cases, 5

Press Fit DIN & Coax Sockets.

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.

WAA

BRITISH NATIONAL RADIO
& ELECTRONICS SCHOOL,

Brechure, without obligation to:

P.0.Box 156, Jersey, Channel Islands.

WKS7

ADDRESS

{Block cops plesse) g
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Your free start
toarewarding

new. hobb

% | Heathkit make the

i world's largest range of

| electronic kits.
Including amateur

* | radio, test equipment,

| educational and general

interest kits.

Every one of which
' comes to you absolutely
: I complete-right down
to the last nut and bolt.

You'll also get a very easy to understand
instruction manual that takes you step by
step through the assembly.

So, besides making an attractive, useful
piece of equipment,youll also
have the makings of a
satisfying, rewarding hobby.

To find out more, post
the coupon and we'll send
you our latest catalogue. P
Heath (Gloucester) Ltd., | 720 4%

Dept. PW-57,  Bristol Rd..", 3Nl
Gloucester, GL.2 6EE. ) /Y'é\\');\f &
Tel: Glos (0452) 29451 élf* ,ﬁ;_@'* e

HEATHKIT

BETTER BUILT BECAUSE YOU BUILD IT YOURSELF

[The new Heathkit catalogue.Out now FREE |
To: Heath (Gloucester) Ltd.,Dept. PW-57, Gloucester.
GL2 6EE. Please send me my Heathkit (dtdlogue |
| enclose an 1lp stamp for postage. T

Name
| Address

Showrooms at 233 Tottenham Court Road,
London and Bristol Road. Gloucester.
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VAT INCLUSIVE PRICES

Add 20p P & P—No other extras

TTLs by TEXAS

7400 18p 7492 55p
74H00 30p 7493  43p

7410 P 74111 80p
74H10  22p 74118 $0p
411 6p 74121 32p

43p
7491 90p 74199 270p

BC157 p | BF181 35p } MPSUOS 72p
BC158 13p | BF182 35p 06 78p
BC159 p | BF184 24p | MPSUS5 90p
B8C169C 15p | BF185 24p | MPSUS6 - 98p

1 p | BF164 13p | OC28 90p

ocCTt
BC183 12p | BF253 39p | TIP29A “0p

C-MOS ICs
4000 21p
4001  21p 14030  S$9p

OP. AMPS

301 A Ext. Comp. 8 pln DIL 40p
§36T FET Op. Amp TO 89 300p
709 Ext. Comp. 8/14 pin DIL 30p
710 Dift. Comp. 14 pln DIL 45p
74 Int. Comp. 8/14 pin DIL 25p
747 Dual 741 14 pin DIL T6p
748 Ext. Comp. 8 pln DIL 40p
776 Prog. Op. Amp TO 98 200p
1458 Dual Op. Amp. 8 pin DIL T5p
3130 CMOS/Blpolar Mosfet 108p
3140 BIMOS/FET Input 8 pin DIL 108p
3800 Quad. Op. Amp. 14 pln DIL  70p
LINEAR 1.Cs.

AY-1-0212 Tone Gen. 16pin DIL 050p
CA 3028A DIff, Cascade Amp. To 112,
CA 3046

5 Trnn!lstor Array 14 pin DIL lsp
CA 3048 Quad. Low Noise Amp. 250p
Dift. Cascade Amp. TOS5/DIL 759

30  Op Transconduct, Amp 8 DIL 87p
CA 3089E FM IF System 16 pin DIL 250p
CA 3090AQ FM Stereo Decoder QIL  $00p
ICL8238CC VCO Fun.ken 14 pin DIL 370p
LM380N 2W Audio Amp 14 pin DIL  112p
LM38IN Stereo Pre Amp 14 pin DIL  180p
LM38IN Aud Amp +3 Trs. Arr. 18 DIL 175p
M252 Rhythm Ken 16 pin DIL

MC1310 FM Stereo Decoder 14 pin DIL 1"9
MC1351P Lim/Det. Audlo Preamp 104p
MC1495 Multipher 14 pin DIL J'lﬂn

MC1496 Bal. Mod/Demod 14 DIL 115p
P Elec. Attenuator 8pin DIL 180p
MFC4000B 3W Audio Amplifler PCB 90p

NES40L Audlo Pwr. Driver TO99 148p
NES55V Timer 8 pln DIL 40p
NESS56 Duat 555 14 pin DIL 90p
NE561B PLL with AM Demod 425p
NES62B PLL with VCO 16 pin DIL  425p
NES65 PLL 14 pin DIL 200p
NES566V PLL Functlon Gen 8 pln DIL 200p
NES67V PLL Tone Decoder 8 pin DIL 200p

7 Dual 567 15 pin DIL 400p
SN72733 Vldao Amplifler 14 pin DIL 156p
SNT78003N dlo Pwr. Amp with HS 275p
SN76008 10W in 4 ohms Spin Plas, 280p

SN76013N  Audlo Pwr Amp with HS 17%p
SN76023N  Audlo Pwr Amp with HS 175p
SNT6033N  Audlo Pwr.’Amp with HS 275p

Fully branded devices from
RCA, TEXAS, MOTOROLA,
MULLARD, etc.

TIP29C $2p . 40360 43p

TIPHA T0p
TiPaiC  sap | 2N3818 270
TIPs2A  T6p [ SOS550 ":
TIP42C - 960 | pNses7  op

am We|SNh b
3N141 #Mp
ZTX504 60 | 2L 58
2N697 250 | 4TS »
2ne69s 00| Tises  aop
2N108 Pl 2N2160 9%
2N708 22p | 5\ oe8
N8 43p | HuleT  s0p
2N930 190 | BT P
2NT131 25D | St e
2N1132  25p e

2N1711 22p | OASO 9p
2N1893 32p | OA91 8p
2N2102 60p | OA9S5 9

2N2369  15p | INO14 4p
2N2484  32p [ IN916  11p
2 1N4148  4p

2N2904/A 22p

2N290S/A 22p | RECTIFIER
2N2906/ A 22p | BY100 Mp
2N2926R8 9p | BY127 12p
2N292606G 11p | 1N4001 ¢p
2N3053 9

2N 3054 43p | 1N4004 Tp
2N3055 54p | 1N4005 ™
2N3439
2N3442
2N3565 34p | 2-7 to IV
2N3702 12p | 400mW  tip

2N3703 14p [ IW 22p
2N3704 12p | NOISE
2N3705 14p 5J 140p

2N3708 11p | RECTIFIERS
2N3709 11p | 1A S0V 25p
2N3707 14p | 1A to0V 27p
2N3773  320p | 1A 400V 28p

A 50V P
2N4125 22p BA 100V 104p
2N4126 22p | BA 400V 120p
2N4289 24p | TRIACS
2N4401 34p | Amp Volts

3400 130

2N6254 140p | DIAC
2N6292  70p | BR10O 32p

CROFTON

Please send 10 12

150 stamp addressed envelope

Used Video Equipment bought and
sold daily. {f we do not have what
you want, we enter your requirements
on our register and advise you when
itis available. U.H.F, Modulators
supplied for connecting a camera
directly to a domestic T.V. or
Philips V.C.R. Camera Kits for the
enthusiast also in stock.

Fujinon Lens available.

Repairs of all types of Video
equipment undertaken.

WHATEVER YOUR VIDEO
REQUIREMENTS FIRST CONTACT
CROFTON

CROFTON ELECTRONICS LTD

Dept. B, 35 Grosvenor Road, Twickenham,
Middx. Tele. 01-891 1923

g

()

723 14 Pin DIL 45p

MAIL
ORDER
ONLY
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4028 152p 4528 130p ;AAGmé FAMuleAmp anr /TV QIL o 31 P
AAB61 Amp Lim/Detector QIL 150p
LOW PROFILE DIL TBAB4IB  Audio Amp QiL 300p
SOCKETS BY TEXAS |TBAg0 5W Audlo Amp QIL 112p
8 pin 12p, 14 pin 13p, | TRABI0 7W Audio Amp QiL 140p
18 pin 14p, 24 pin 40p1TBAS20 2W Audlo Amp QIL mp
VOL. REGS. TDA2020 20W Audlo Amp QIL 405p
FIXED—Plastic 3 Terminals § XR2240 ProgTlmerlCounteriSplnDlLle
1 Amp Positive ZN414 TRF Radio Recelver TO18  140p
5V 7805 130p
12v 7812 130p | OPTO-ELECTRONICS
15V 7815 130p f pHOTO. LEDs
18v 7818 150p | TRANSISTORS TIL209 Red 15p
24y HEd, 150p | ocp70 50p  TIL211 Green  36p
1 Amp Negative Q&b mp TIL32 Infrared  81p.
sv 7905 2150 § oN5777 MV5025 27p
12v 7912 215p | Lo Rs 027
15v 7915 215p { ORP12 75p  Red+clip 18p
18v 1918 2150 | ORP6O 0p  Green 36p
L300k (0% 51 Amptsop | ST o Yeiow =
LM323K (T03) 5V 3 Amp750p | SEVEN SEGMENT DISPLAYS o
TBAEB(TOS2Y 054 990 | i 704 Com. Cathode 0-3” 160p
1805 (YO3) 5V 1Amp 1390 bi707 Com. Anode 0-3” 160p
VARIABLE VOL. REG. DL747 Com. Anode 06" 250p

DRIVERS :75491 84p, 75492 104p

Govt., Colleges,
etc, orders
accepted

TECHNOMATIC LTD.

54 SANDHURST ROAD, LONDON, NW9
Tel. 01-204-4333 Tetex 922800

SCR THYRISTORS

1A 100V TO5 Asp
1A 400V TO5 s0p
3A 400v STUD s1p
7A 400V TO5 + HS 87p
16A 400V Plastic 220p
16A 600V Plastic 260p
BT106 150p 2N3525 120p

C106D T0p 2N4444  200p
LP1186 MULLARD
FM Tunerhead 9500
ELECTRONIC
TOUCH PLATE

SAS560 16 pin DIL  270p
SAS570 16 pin DIL  270p

MEMORY ICs

2102-2 RAM 270p
2112-2 RAM 470p
R0O3-2513 ROM 850

TOP QUALITY CAPACITORS

ITW ELECTRONICS
LOW COST POLYESTER
AEG TELEFUNKEN
ELECTROLYTICS &
TANTALUM

Send S.A.E. for list,

Greenway Electronic
Components
(East Grinstead), Ltd '

62 Maypole Rd., Ashurst Wood,
East Grinstead, Sx. RH13-3RB.
Tel: Forest Row 3782 (STD 034-282) 3713
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by Eric Dowdeswell G4AR

Southwater, near Horsham, and regular

contributor to this column. He has passed his
RAE and he is now G4FUP. Congratulations Neil, I
know the bit of effort required to get down to the
necessary studying will be found to have been worth-
while, for very many years to come. He has sold his
bike to get funds to buy a better receiver and
intends to make his own transmitter, a policy which
I heartily endorse!

When John Taylor of Cheadle Hulme found the
cost of a decent receiver a bit beyond his means he
dragged out an old R107 that hadn’t worked since
1953! A simple signal generator and multimeter and
it was soon going again. John is thinking of building
a converter for the higher frequency bands which
is a very sound arrangement. In Stocksfield, North-
umberland Simon Robinson is just starting to listen
to the SW bands and is thinking of getting a surplus
CR100 and ‘hotting it up’. Well, Simon, unless you
have the requisite test gear and a bit of experience
I should tread wanily. Make one change at a time,
re-aligning if necessary, before doing anything else.
Personally speaking, I would get it going properly
on the LF ranges and use a convertor, as previously
mentioned.

A note from Jim Martin A7089, Secretary of the
newly-formed Edinburgh and District ARC, tells me
that a group of about 20 members meets every
Tuesday at 1930 at the club’s rooms situated at the
City Observatory, Catton Hill, Edinburgh. One could
say that things are looking up! The club is active
from 2m to 160m with calls GM4AJV/A and
GM4BWT/A until they get their own call. Interested?
then write to Jim Martin at 22 Ross Gardens, Edin-
burgh EH9 3BR. Still in GM-land, the Aberdeen
ARS got all excited recently with a visit from the
BBC involving interviews with several members,
later broadcast on Radio Aberdeen. The producer
is interested enough to suggest a monthly spot on
Radio Scotland dedicated to amateur matters. In
the meantime more mundane meetings take place
at the hall to the rear of 91 Crown Street, Aberdeen.
On 8 April there’s a demonstration of an automatic
CW reader and a try out of a new Jap receiver that
covers LW to 500MHz! On 15 April an RSGB Tape
Lecture will be illustrated with slides while 22 April
sees RSGB Council member GM3ZBE visiting the
club to talk of Sodiety affairs. Secretary Stan Suther-
land awaits your enquiries at 67 Greenfern Road,
Aberdeen or ring 691716.
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HAPPY man this month is Neil Braeman of

Back to regular correspondent Robin Bayley
A9203 who is now settled at Kemberton, near Shifnal,
Shropshire. He has been assessing his new QTH
from the DX aspect from 15 to 80m with the aid
of his EC10. With HK0’s on 80, 40 and 15m and
KH6 on 20m things look promising. Andrew Work
A9091 in Beverley, E. Yorks, changed his 66ft wire
round the loft to a straight wire outside and
naturally found a big improvement in results in-
cluding VP2 and VP5 on 80m. In Wallasey E. J.
Shaspe has progressed through a couple of receiver
kits to an Eddystone 670A which he found going
cheap. He’s anxious to beg or borrow a handbook
on the same so if you can help write to 36 Warren
Drive, Wallasey, Merseyside L45 0JS.

Zone 23 is a very rare place and many aspirants
for the Worked All Zones award have had long
waits for a QSL from there. B. Harrison in Hastings
heard JTIKAA from Mongolia which is a good start
to getting a card. KC6 was another good catch in
the East Caroline Islands in the Pacific. Steve Budd
A8713 also on the sunny south coast, in Worthing,
has been logging stuff on the downlink from Oscar
6 10m and the 2m downlink from Oscar 7. However
he still did not desert the HF bands. Steve Cottis
AB8961 seeks the DX from Harrogate and has QSL’s
from HP7, VQ9 and VRS to prove he has been
successful. I'd hesitate to attribute the improved
conditions on 15m to a general rise in sunspot
activity, Steve. Rather it is the usual improvement
as we move towards the summer in the northern
hemisphere.

David Peck BRS37621 has done us proud this
month from Cambridge with logs for SSB and RTTY
somewhat restricted by a move with all the gear
from the house to a shed in the garden!! David
started with a Creed 7B printer plus ‘RTTY the
Easy Way’ built the terminal unit and he was away!
The receiver is a Yaesu FRG7 fed from a 135ft wire.
D. Anderson BRS36591 has not written for a while
from Brookwood, Surrey, but makes up this month
with a good log. Normally he tapes his DX but at
the moment the recorder is u/s. Dennis takes the
RAE next December and in the meantime G8LVB
is helping him with the necessary studies.

Now a note for all! The Annual Convention and
Exhibition of the Northern Radio Societies will take
place at Belle Vue, Manchester on Sunday 24 April.
See the box in the News feature of this issue for
further information.

Log Extracts

J. Taylor:— 20m KG4DHD VE8SO 7X2LTA

R. Bayley:— 80m AP2AD EA9CR FP8DX HKOCOP
JA1JRK KH6PP PY7PO 40m CT2AP EAICF
HKOCAT 20m FPSDH KH6PA TGITL VP8AA 15m
EA6DA FPSDA HKOKOC TGITY ZL3IAK

A. Work:— 80m VP2DAC VPSLDH

B. Harrison:— 20m FG7AK FM7TWE FY7YM
HC1SC HKOBKX KG4PF PJ2FR SVOWZ (Rhodes)
TI2FM VP2EEQ (QSL WAG6AHF) ZD7SD 40m
HCIDK VP2KF ZS3AW 20m P29PN S79P (Sey-
chelles) 7TPBAC 7Z1AB

D. Anderson:— 80m VS6DO 7Y4MD 20m C21PS
(Nauru) CP5GR HMO0SM KC6KO P29BS VP2AG
ZP6KR

D. Peck:— 20m KC4AAA KC4USD KL7IEU 15m
JR6HJJ WB2CJF/HZ1 20m RTTY IC8POF K9KHI
OHONI UK3ACR WAOYDJ/4 YU2CE 9K2EP
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N. Braeman:— 80m KP4AST 9Y4NP 20m
OE5GML/YK PZ1DR W6QL/VP2A (CW) YS7VI

S. Cottis:— 80m CT2BU KP4EBH 20m JW7FD
KL7IEU VR4DX 15m D2ASW FP8DX HPTXJS
WB6EWH/VQ9 (Chagos) 3B8CV SUTAG

S. Budd:— 80m FM7WS JYI9CR PJSKG TI2FJC

6Y5EM 20m D2AFE (Ex-CR6FE) FR7ZL/T (Trome-

lin) TRSLE W6QL/VP2A YB2CR 8P7GN 15m N4PN
(USA) PYOZAE (QSL PYICK) 7P8BC Oscar 6
(10m) GJBEZA VE3EYR Oscar 7 (2m) CTIWW
HW6ADB IT9ZDA K4UQ TU2EF VE3FKU W2BXA
W9IQQO0

All SSB except where stated otherwise.
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MEDIUM WAVE DX
by Charles Molloy

report from Ralph Newman in Reading
A mentions an unidentified station on 945kHz

between 2300 and midnight which created a
1kHz heterodyne with the Russian on 944kHz. The
writer has made a tape of the closedown announce-
ment, which is in English, and although no location
was obtained, two frequencies on the medium waves
were referred, to 602kHz and 945kHz. The trans-
mission ended with the Nigerian national anthem at
0002. The Western Nigeria Radiovision Service has a
10kW outlet on 602kHz located at Abafon and it
seems likely that they now have another on 945kHz.
Although the signal is quite strong at times inter-
ference makes reception difficult. DXers who use
ocommunications receivers and a loop might like to
take up the challenge offered by this new broad-
caster and try to obtain a more definite identification.

In a letter from Horsham in Sussex, Kes Otley
reports hearing CKVQ Clarenville in Newfoundland
on 710kHz using his Roberts portable radio con-
nected to a long wire aerial and earth. He asks how
to use a loop with this receiver. From St. James in
Barbados, Paul Griffith poses a similar question when
he asks how can he connect a loop to a portable
receiver which has no external jacks for earth or
aerial. A number of DXers have written on similar
lines and the short answer is that a loop is really
unsuitable for use with a receiver that has an
internal aerial. Even if aerial and earth sockets are
fitted to the portable, they are intended for use with
a wire aerial and if a loop is connected to them then
poor results will be obtained.

The internal aerial in a transistor portable is
wound on a ferrite rod or slab and this type of
aerial is directional. There are two positions of
maximum pick-up at right angles to the rod and
two other directions of minimum pick-up which lie
along the length of the rod. A loop aerial which is
based on the frame aerial used in the early days of
radio, has similar properties and if an attempt is
made to use both aerials at once then problems will
arise. The loop may detune the receiver input causing
poor selectivity. If the null (direction of minimum
pick-up) of the loop is pointed at an interfering
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station, there may still be pick-up from that station
via the internal aerial, the overall effect b€ing to
reduce the directional properties of the loop.

One method of overcoming this preblem is to attach
the receiver to the centre of the lobp in such a way
that the nulls of loop and receiver coincide. In most
cases this will mean that the receiver will be at right
angles to the plane of the loop windings. Coupling
between loop and receiver is inductive, so no direct
connection should be made between them. The loop
and receiver are rotated together to null out inter-
ference. This method should provide an interesting
field of experiment but at best it is only a makeshift.

The most effective DX tool on the medium waves
is a communications receiver and readers will note
that most of the DX reported in this column comes
from users of this type of equipment. Newcomers
to the hobby who are thinking of investing in a
receiver should think along the lines of a Realistic
DX160, Trio 9RS9D/E or the Heathkit or Eddystone
range, rather than of portables or hi-fi tuners which
do not possess the selectivity or sensntnvnty required
by the serious DXer.

Robin Bayley has moved to a new QTH at Kember-
ton in Salop and is now the owner of an Eddystone
EC10. He reports hearing a DX programme from
Thames Valley Radio on 1430kHz during the Golden
Days programme which is on the air on Sundays
between 2200 and 2300. Another programme of
interest to the DXer is the weekly ‘Sweden Calling
DXers’ which is on the air on Tuesdays at 2315.

batin American medium wave . stations come in
well in the UK, the long sea path across the Atlantic
favouring propagation from this area. Reception
from South America is often at its best when DX
from North America is poor so it is worthwhile in-
vestigating Spanish and Portuguese speaking
stations when DX from North America is absent.
It is unusual if there is no DX at all on the medium
waves! John Wildey who uses a Grundig Satellit 2000
in Doncaster says he has positively identified Radio
Margarita on 1020kHz but he finds that the fast
speaking style of South Americans makes identifi-
cation difficult. He has heard a number in the 800
to 1000kHz and 1200 to 1400kHz areas.

Latin American countries most frequently heard
are Colombia, Venezuela, Argentina and Uruguay
where Spanish is the language and Brazil where
Portuguese is spoken. Although callsigns are allo-
cated they are seldom used but most broadcasters
have names such as Radio Globo, R. Nacional fol-
lowed by the location, such as Radio el Mundo
Buenos Aires (which is on 1070kHz). The ‘World
Radio and TV Handbook’ gives a comprehensive
listing of LA stations both by frequency and country .
together with station addresses. In answer to J. Wil-
liams of Frome in Somerset, the WRH is distributed
in the UK by Fountain Press and it can be ordered
through bookshops.

“Wonders never cease, I got a verification yester-
day from Radio Sutatenza, Magangue, in Colombia,
HJHN on 960kHz” writes Harold Emblem from
Mirfield in Yorkshire. Latin American stations are
notoriously difficult to verify. Receiving a station is
only the first and usually the easiest part of the
exercise. They are unpredictable too. The DXer can
plug away for years with reports that are un-
answered and then suddenly receive a cordial letter
with pennant, QSL card and detailed information
about the station and its locality. This appears to
have happened to Harold who now has details of
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15—240 Watts!

The HY5 is a mono hybrld amplifier ideally sulted for all apptications. All common Input

functions (mag Cartrldge, tuner, etc) are catered for Internally. The desired functlon is achieved

either by a multi-way swltch or direct connectlon to the appropriate pins. The intarnal volume

and tone clrcults merely require connecting to external potentiometers (not Included). The
. HY5 is compatlble with all I.L.P. power ampilfiers and power supplies. To ease construc-

Preamphﬁer tion and mounting a P.C. connector Is supplied with each pre-amplifier.

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

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

APPLICATIONS: HI-Fi—Mixers—Disco—Guitar and Organ—Publlc address

SPECIFICATIONS:

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

Auxltiary 3-100mV; Input impedance 4-7kQ at 1kHz.

QUTPUTS. Tape 100mV; Main output 500mV R.M.S. -

ACTIVE TONE CONTROLS. Treble + 12dB at 10kHz; Bass % at 100Hz.

DISTORTION. 0-1% at 1kHz. Signal/Nolse Ratlo 88dB. A r,
OVERLOAD. 38dB on Magnetic Pick-up. SUPPLY VOLTAGE + 16-50V. 75 7
The HY30 is an exciting New kit from L.L.P. It features a virtuaily indestructible 1.C. with short

clrcuit and thermai protection. The kit conslsts of I.C., heatsink, P.C. board. 4 resistors, 6

capacltors, mounting kit, together with easy to follow construction and operating instructlons.

This amplifier Is ideally suited to the beginner in audio who wishes to use the most up-to-date -
vailable
15 Watts ;EATURES: Compiete Kit—Low Dlstortion—Short, Open and Thermal Protectlon—Easy to

into 80 Pri ’
APPLICATIONS: Updating audio equl Gultar practice amplifler—Test amplifler— J 76
audio oscillator. une
SPECIFICATIONS :
QUTPUT POWER 15W R.M.S. Into 80 DISTORTION 0-1% at 1:5W.
INPUT SENSITIVITY 500mV. FREQUENCY RESPONSE 10Hz-18kMz—3d8.
SUPPLY VOLTAGE + 18V

Price £5:22 + 65p VAT P&P free.

The HYS50 leads I.L.P.'s total Integration approach to power amplifler design. The amplifier
H Y5 0 features an integral heatsink together with the simplicity of no external components. During the

past three years the amplifier has been refined to the extent that it must be one of the most
reliable and robust High Fldelity moduies in the World.

FEATURES: Low Distorti Integral | | Only five tl 7 amp output tran-
25 watts sIstors—No external components
. APPLICATIONS: Medium Power Hi-Fi systems—Low power disco—Guitar amplifier
|nt° 8() SPECIFICATIONS : INPUT SENSITIVITY 500m

v
OUIPUT POWER 25W RMS into 80 LOAD IMPEDANCE 4-16 DISTORTION 0-049; at 25W
at 1kHz
SIGNAL/NOISE RATIO 75dB FREQUENCY RESPONSE 10Hz-45kHz—3dB.
SUPPLY VOLTAGE 425V SIZE 105 50 25mm
Price £6 82 + 85p VAT P&P free.

The HY120 is the baby of I.L.P.'s new high power range. Designed to meet the most exacting
H Y I !0 requirements including load line and thermal protectlon this ampllfier sets a new standard in

modular design.
FEATURES : Very tow distortion—Integral heatsink—Load line protectlon—Thermal protection
—FIve connectlons—No external components

60 Watts APPLICATIONS : Hi-Fi—High quallty disco—Public address—Monitor amplifier—Gultar and
. organ
into 8Q SPECIFICATIONS

INPUT SENSITIVITY 500mV.
OUTPUT POWER 60W RMS into 82 LOAD IMPEDANCE 4-160 DISTORTION 0-04% at 60W

at 1kHz
SI?E%ALINOISE RATIO 90dB FREQUENCY RESPONSE 10Hz-45kHz —3dB SUPPLY VOLTAGE

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

The HY200 now improved to give an output of 120 Watts has been deslgned to stand the most
rugged condlltlons such as disco or group whlie stlll retaining true HI-FI performance.
H Y200 FEATURES : Thermal shutdown—Very low distortion—Load line protection—Integral heatsink
—No external components
APPLICATIONS: Hi-Fi—DlI Monlt Power slave—Industrial—Publlc Address
120 Watts SPECIFICATIONS
. INPUT SENSITIVITY 500mV
into 8Q PO.EJJVPUE'&OWER 120W RMS Into 802 LOAD IMPEDANCE 4-160 DISTORTION 0:05% at
a z.
SlGS';IIAL/NOISE RATIO 96 dB FREQUENCY RESP ONSE 10Hz-45kHz—3dB SUPPLY VOLTAGE

+4
SIZE 114 100 85mm
Price £23-32 + £1 87 VAT P&P free.

The HY400 Is I.L.P.'s 'Big Daddy"' of the range producing 240W into 4Q1 It has been designed
HY400 for high power disco address applications. If the amplifier Is to be used at continuous high

power levels a cooling fan is recommended. The amplifier 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.
. APPLICATIONS: Public address—DIsco—Power slave—Industrlal
into 4Q SPECIFICATIONS
OUTPUT POWER 240W RMS Into 40 LOAD IMPEDANCE 4-1622 DISTORTION 0-19% at
240W at 1kHz
SIGNAL NOISE RATIO 94dB FREQUENCY RESPONSE 10Hz-45kHz —3dB SUPPLY VOLTAGE

45V
.IﬂtEJPUT SENSITIVITY 500mV SIZE 114 x 100 x 85mm
Price £32 17 + £2:57 VAT P&P free.

POWER PSU36 suitable for two HY30's £5-22 plus 65p VAT. P/P free.
PSUS50 suitable for two HYS50's £6-82 plus 85p VAT, P/P free.
SU PPLI Es PSUT0 suitable for two HY120's £43-75 plus £1-10 VAT. P/P free.
Pgﬁgo szitsal:de for one HVZOTO £12-65 plus £1-01 VAT, P/P free.
PSUIB0 £23-40 + £1-85 V
B1 £0-48 + £0-06 VAT, YWO YEARS' GUARANTEE ON ALL OF OUR PRODUCTS

Please Supply

Total Purchase Price

t Enclose Cheque [ Postal Orders [] Money Order [J
I.L.P. ELECTRONICS LTD., CROSSLAND HOUSE, Please debit my Access account (] Barclaycard account [J
NACKINGTON, CANTERBURY, KENT, CT4 TAD

Account number

Name and Address

Signature
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Can YOUR
Antenna do all this?

A SMALL SELECTION FROM OUR HUGE FILE
OF TESTIMONIAL LETTERS ON THE JOYSTICK
VARIABLE FREQUENCY ANTENNA (-5—30MHz).

Carl V. Guest, Mount Yernon, Obhio, writes—*|
set the Joystick antenna on the floor of my operating
room which is at street level. On 40 meter CW
I worked out to a distance of 700 miles in the
afternoon.”’

“CQ’’ Magazine—*"If you are high enough the
antenna will operate (especially at 15 -20) as well as
the well-known 3-element beam with which we
compared it. The tests were ‘operational, not
theoretical!’ We find that if we can hear ’'em we can
work 'em—and in most cases with a 100 watts input.’’

K6MDJ]—“Early results are astounding. |'ve been
using a trap dipole for 40-20-15. This JOYSTICK
out-performs the dipole 2 x 1.’

GIUGB—*“Extremely good reports on 160 meters
and 80 meters.’’

WSCJV—“Do 1| like the JOYSTICK? | guess so! |
took five antenna down and now use the Joystick
alone!”’

IN USE BY AMATUER TRANSMITTING AND
SWL STATIONS WORLD-WIDE AND IN GOV-
ERNMENT COMMUNICATION

SYSTEM “A' £36:00

250 w. p.e.p. OR for the SWL.
£42:60

SYSTEM

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

PARTRIDGE SUPER PACKAGES

COMPLETE RADIO STATIONS FOR ANY LOCATION

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

PACKAGE No. | 25aberewih RIORX  £2]0-55

PACKAGE NO. 2 s offered with the FRG7 RX. £]193-]|

SAVE £12-21!
PACKAGE No. 3 New—low priced package. £154-86

The all solid state SMC73 RX with all the Partridge extras.
SAVE £17-28!

RECEIVERS ONLY, inclusive delivery, etc.
R.300 £184-50 FRG7 £162-00 SMC(C73 £128-81

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

Just telephone
your card number
Phone 0843 62535
(or 62839 after
office hours)

or write for details, send 84p stamp

HR TRIOL,

LELTAONIC L=

Partridge

Box 5.,
CTI10-I1LD. (Callers by appointment).

House, Prospect Road, Broadstairs,
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BOOKS for

Flectonics Enthusiosts

COMING SOON-—Radio,
TV & Audio Technical
Reference Book - S.W.
Amos. The complete
reference book compiled
by 31 experts in all
aspects of radio, TV &
audio.

Spring 77. 1,200 pages

COMING SOON-—Begin-
ner’'s Guide to Radio—
8th Edition - Gordon J.
King. Completely up-
dated and rewritten it
surveys the whole fietd
of radio.

Summer 77. 260 pages

SPECIAL SERIES FEATURE

c/Vaster Books

Authoritative yet easily understood by those with no
technical knowledge whatsoever, the texts are supple-
mented by many highly informative illustrations. Each
book is written by an expert in his own special field.

MASTER ELECTRONICS IN MUSIC

T.D. Towers

Contents: Creating Musical Sounds by Electricity. Making
Musical Instruments Louder. Musical Special Effects by
Electronics. Electronic Keyboard Instruments. Electric
Guitars. Magnetic Tape Music. The Robot Drummer.
Music Synthesisers. Music by Computer. Index.

130 pages. £2.50

MASTER HI-Fi INSTALLATION

Gordon J. King

Contents: How it Works. The Amplifier. Programme

Signal Sources. Importance of a Good F.M, Signal. The
Loudspeaker. Mono, Stereo & Quadrophonic Sound. Four-
channel Techniques. Room Effects, Best Use of Controls.
Terminology. Index.

150 pages. £2.50

MASTER STEREO CASSETTE RECORDING

I.R. Sinclair

Contents: Stereo Systems. Signal Sources. Controls and
Facilities. Making the Recording. Replaying and Monitor-
ing. Essential Maintenance. Aids to Better Recording.
Noise Reduction Systems. Cassette Recorder and Hi-Fi.
140 pages. £2.50

STANDARD WORKS

FOUNDATIONS OF WIRELESS AND ELECTRONICS
9th Edition. M.G. Scroggie. 552 pages. £3.75

RADIO VALVE AND SEMICONDUCTOR DATA
10th Edition. A.M. Ball. 240 pages. £2.00

[jﬁf?echniccl Books

Borough Green, Sevenoaks, Kent TN15 8PH
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the Radio Satatenza network in Colombia. Each
station calls itself Radio Satatenza following this
with the name of the town. HICR Medellin is on
590kHz with 100kw, HJCX in Cali is on 700 with
120kW, HJCY in Bogota on 810 with 250kwW, HJHN
in Magangue on 960 with 120kW and HJGL in
Barranquilla on 1010 with 10kW. HJHN in 960 is
often logged by DXers in the UK.

More LA DX comes from Ralph Newman in Read-
ing with his homebrew receiver and loop which
pulled-in Radio Margarita on 1020 and Radio Vision,
the 50kW outlet in Maracay, Venezuela on 650kHz.
Roy Patrick who DX’es in Derby with a Trio 9R59D
and loop reports hearing Trans-World Radio Bonaire
on 800kHz at 0200. This station is on the island of
Bonaire which is part of the Netherlands Antilles
which lie off the northern coast of South America.
Multi-lingual programming, which includes English
is radiated from a 500kW transmitter and is mainly
of a religious nature.

SHORT WAVE BROADCASTS
by Derek Bell

or so back. Tony Coek had an HAC set that

was giving trouble on its band spread section
and thus thought it wise to ask, via this column, if
his confréres in the DX world could assist. As a
result a letter is before me from Joe Owens of
Dolgellau, North Wales who describes himself as
“an old time PW’er from the nineteen thirties”. He
suggests that it might be worth trying to connect
the BS capacitor to the main tuning capacitor via
a small series fixed capacitor. If Tony has not got
one of these he can twist two equal lengths of thin
wire together. Well there seems to be enough there
to pass a few happy hours tinkering! I hope that
it achieves the required result.

As a footnote Joe says that he has six redundant
loudspeakers that need good homes and for the
price of the return postage he will pass them on.
If T may inject a personal note here it might be
nice if they went to school clubs or disabled or
pensioner DX’ers.

For once in my life, as the song says, I can be
in the forefront and let you have advance news of
a station. This rare event is due to the good offices
of Robin Bayley from Kemberton, Salop. Robin has
sent several items of station news the high spot
of which is that the Red Cross organisation is to
run one of its periodic station tests on 26, 28 and 30
July at 0600 to 0700, 1130 to 1230, 1700 to 1800
and 2200 to 2300 on 7210. These test transmissions
are to ensure that in the event of an emergency
the Red Cross has a viable means of world-wide
communication from Geneva. They will QSL if you
report to 7 Ave. de la Paix 1211 Geneva 8. Robin
also reports that the BBC is to supply Marconi SW
transmitters and aerials to Masirah Island station
by December and that Russia is supplying four
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FIRST we must tie up a loose end from a month

250kW transmitters to Radio Prague between 1977
and 1980.

Our newcomers take the floor now led by Jeffrey
Raynor from Prestwich who runs a domestic radio/
cassette recorder. Despite the fact that this is hardly
a communications set Jeffrey says that he has loads
of fun listening to “the affairs of distant nations”.
He has connected a 25ft long wire and pulled in the
fellowing : —

Radio Pekin on 6100 at 0215
Radio Norway on 6050 at 0030
Radio Sweden on 6850 at 0030
Voice of Turkey on 9550 at 2300

I can assure Jeffrey that he has not as he suspects
moved the cursor needle, the fact that his frequencies
are not spot on are a result of the crude calibration
of domestic receivers. This extra aerial, in my
experience, can throw the calibration by affecting
the oscillator. Lock on to a station of known
frequency and then add the aerial. When this is done
one finds the station again and notes the difference
remembering to take this difference into considera-
tion when logging in that band.

Marcus Duncan from Thornaby also notices this
phenomena of calibration movement on his Alba and
seventy-foot long wire. He has made a start on the
PW General Coverage set with which project your
column wishes him the best of luck. He logs as
follows : —

Israel Radio on 7412 at 2250

Voice of Iran on 9005 at 2015
Radio Cairo on 9700 at 2210

WYFR on 11645 at 1810

Two rarely reported stations come from our old
friend Roy Patrick of Derby with his Trio 9R59 and
Joystick. In this lean spell Roy cheers us all up by
proving that some DX is still running by logging
Emissor Regional Dos Acores (Azores) on 4865 and
Radio Omdurman (Sudan) on 5039 at 1645. Coupled
with this may I include another old friend Bob
Burgess who writes but once a year but when he
does he brings good cheer. From his Chelwood Gate
QTH Bob and his Satellit 2000 bring a list ‘as long
as yer arm’ of Latin Americans and Africans. While
I admit that a Satellit is not a run-of-the-mill set it
is still a portable and Bob uses it as a bedside set
with all the hazards that local QRM can throw at
him. I wish that I could list all of the loggings but
space does not permit; however here is a handful : —

Radio Nacional Argentina onr 11710 at 1900
Radio Nacional Brasilia on 11780 at 2300
Radio Nacional Chile on 9566 at 2300
Radio Rumbos Venezuela on 4970 at 2315
Conakry, Guinea on 4910 at 2245

Pointe Noire, Congo on 4843 at 2240

Bob mentions that Radio Nacional Chile is heavily
jammed from Eastern Europe. Bob is hoping to
retire shortly so we wish him well and wonder what
sort of a logbook he will have, with more time to
spend DXing.

We end this month on the subject of the Voice
of America. J. H. Collick of Erdington would like
to get in touch with VOA regarding their Big Band
shows run by the veteran Willis Conover. The
address to write to is VOA US Information Agency,
Washington DC 20547 USA. This address also covers
QSLs. With that I will wish you best 73s and all the
best.
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by Ron Ham

letter from Anthony Mann, Western Aus-

tralia, who tells of some mouth-watering DX
on Febuary 11 and 12, almost at the end of their
sporadic-E “season”. The 12th was most unusual,
says Anthony, video signals on Ch-0 (46-25MHz)
from eastern Australia (1900 miles) was received as
early as 0800, local time. Later, between 1240 and
1400 video was received from New Zealand on
45-25MHz (3400 miles). Prior to this a strong signal
from an Hawaiian amateur was heard on 10m
(KH6AHL working VKB8AC). Around 1800 (1000
GMT) the 10m band opened toward Europe, with
both UK and French amateurs dominating the band.
At 1037 GMT the German beacon DLOIGI
(28-195MHz) was heard for less than a minute.
Anthony uses a Barlow-Wadley XCR-30 with a folded
dipole on 10m. While listening to an amateur broad-
cast he heard that, on January 24 and 25, the Great
Australian Bight between Adelaide in VK5 and
Albany in VK6 (1200 miles over water) had been
bridged on 1296MHz. Our oongratulations to the
stations concerned.

In 14 years of routine observations the writer has
never known a month like February when the VHF
bands were so quiet. From the 1lst to the 24th the
atmospheric pressure did not rise above 30-0", in
fact for 10 of those days it was nearer 29-5", so, at
no time was there any ‘life’ in the troposphere for
our radio signals. However, this has not daunted our
readers. George Zitterstein, G8ITS, City of London,
has now installed a barograph at his station, he was
lucky to find one with an electric motor to drive
the drum, to try and find out why the changing AP
can become frequency critical within the VHF/UHF
part of the spectrum.

Alan Baker, G8LGQ, our watchdog in Newhaven,
noticed a ‘lift’ on 2m around 1500 on the 12th, when
he heard signals from PAO, but this did not last long
and dashed the hopes of both Alan.and Ernie Hoare,
G8BDJ, Southwick, Sussex, of some good dx.

During the 500th edition of World Radio Club,
broadcast by the BBC World Service on February
16th, the team was asked, “When is sunspot mini-
mum?” and this prompted your scribe to examine
his records and put you all in the picture. After all,
we are at the beginning of a new cycle and as it
develops over the next few years, the increased solar
activity will affect our mutual interests with DX
again on the 10m band and more auroral activity
to upset our VHFs. The following figures show the
number of days each year that the writer’s telescope
recorded solar radio noise during the old sunspot
cycle:-— 1969—101, 1970—176, 1971—203, 1972—
160, 1973—118, 1974—140, 1975—65, 1976-—72. The
peak activity was in 1971, followed by a downward
trend until the end of 75 and the slight increase
shown in 1976 may well be the start of the new
cycle. Nigel Fisher, Co-ordinator of the Radio Astro-
nomy Group of the South East Essex Astronomical
Sodiety, says that they have now completed their
solar radio telescope and made satisfactory tests.
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WE start ‘down-under’ with another interesting

The solar radio waves will be collected on a Yagi
aerial and fed to a Microwave Modules 136MHz
converter; an Eddystone communications receiver is
used as the IF amplifier and detector and an

. integrated circuit DC amplifier drives an Evershed

and Vignoles pen recorder. Nigel's group will be
observing between 1000 and 1400 hrs daily and will
be supplying both the British Astronomical Associa-
tion and ourselves with information as soon as they
are properly organised.

Cmdr. Henry Hatfield, Sevenoaks, reports seeing a
tiny solar flare and a plage through his spectro-
helioscope on the 8th and on the 13th he saw a
group of several sunspots. This accounts for the
solar radio noise recorded by your scribe at 136MHz
from the 10th to 13th inc. John Smith, Cranleigh,
Surrey, noted that the mean solar noise level had
increased at 140MHz over that period. John has been
making radio observations of the sun for more than
12 years.

No doubt some form of solar activity was respon-
sible for the ionospheric disturbance reported by the
BBC World Service during the early hours of the
1st; this sort of information from the BBC is most
useful to those readers who use the DX bands.
Apart from a couple of short bursts of signals from
the Cyprus beacon, 5B4CY, (28-180MHz) at 0830
on the 16th and 0905 on the 19th, the 10m band has
been dead.

Did you know that the ‘hissing” which you can
hear above the background noise of your receiver
when the sun is “active”, was first discovered in
1935 by Denis Heightman, G6DH, on the 10m band?
Our readers are active in many fields. On February
18th FIt./Lt. John Keegan, CO 2464 (Storrington)
Squadron, ATC, used 5 vehicles, each equipped with
a Pye Cambridge, during a night exercise. These
mobile units were spread over a 10 mile area of
hills, vales, and woodland, not ideal for VHF com-
munication with the short aerials attached to the
cars. In addition the AP was low and falling and a
moderate gale was blowing, but, despite this, and
the undulating terrain, good communications were
maintained throughout. On board each vehicle was
a cadet wireless operator, and each one a keen radio
enthusiast. After the exercise they were convinced
that the “low-band” frequency was much better than
the “high-band” frequency for reliable communica-
tions when conditions are bad.

The writer plans to be at the RSGB Convention at
Alexandra Palace on May 7th and will be pleased to
meet any of our readers who may be there. Thanks
again to all who have sent in reports.

BROADCAST BANDS
- Short Wave Reports by the 15th of the month
‘to Derek Ball, 169 Max Rd., Chaddeston, Derby.
Medium Wave Logs to Charles Molloy, 132
. Segars Lane, Southport, PRB 3JG.
'AMATEUR BANDS
 Logs covering any amateur band(s in band/
- alphabetical order by the 25th of the month
‘to Eric Dowdeswell G4AR, Silver Firs,
- Leatherhead Road, Ashtead, Surrey, KT21
2TW. e,
;:vHF s . i
" Reports on VHF matters to Ron Ham, Faraday,
Greyfriars, Storrington, Sussex RH20 4HE.
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DRILL CONTROLLER INFRA RED BINOCULARS ITS FREE!
Electronically changes Made for military purposes during and
speed from approxi- imniediately after the last war to
mately 10 revs to " enable snipers, vehicle drivers, etc. to
maximam, Full power at see ju the dark. The binoculars have to or just arrivad—often bargaine
11 speeds by finger-tip control, be fed from a high voltage source (SKV out before our
KIt includes all parts, case, approx.) and providing the objects are  €an appear—ite an interesting
¢verything and full nstructions. in the rays of an infra red beam then the its frea—just sand S.A.E, Below are a
£3-45 including post & VAT. binoculars will enable these objects to few of the Bargains still available from
Made up model £1-00 extra, seen. Each bioocular eye tube & racent list.
B contains a complete optical lens system 100 watt Mains Transformer. 240v 50hz primary
S TRANSISTOR PACK a8 well as the infra red cell, technical data on which is avallable. The binocnlars  wound in separate halves, primary screen. This
Designed to operate i sets and

monthly Advance Advertising
ns List gives details of bargaine

A are unused, b:gevet} to be in good order. In fact they were never issued, but since  has '.gl'ee ;300“2:9! 24 0';’:!‘]', 0-48v ?d 0-88v
d bput 6v., 9v., 12 volta for up to they were made a long time ago they can hardly be called new. 8old without  tapped to 80v. y one of ese gecondries may
:Od:lﬁlgaugul;pv‘:orkm'g). Takes the place ofpmy guarantee. Price 817-50 per set. Post & VAT £2:5 be loadeg up to tdhe 100 w"an.a ltlJr :lllxe load c:lml of
g . PPS, PP4, PP§, course be” apread over to al e secondries,
B T e o comriocr:” et SMITHS CENTRAL HEATING CONTROLLER Upright mounting. impregnated and varnished.
transtormer rectifler, smoothing and load reslstor Push button gives 10 variations as follows (1) continuous hot water and cop. 8lze 4”7 x 8}” x ¥”. Price 83:50 + 28p. Post
condensers and Instructions. Real enip at ouly tinuous central heating (2) contlnuous hot water but central heating off at  80p + 6p.
21.50 VAT & Postage 50p. night (3) continuous hot water but central heating on only for 2 periods during  Connector Btrip for Push on tags. 7 pole, each pole
the day (4) hot water and central heating both on but day  accepting 6 push on tags on strong plastlc base
RADIO STETHOSCOPE time only (5) hot water all day but central heating only for  with fixing holes. Price 45p + 4p.
Easiest way to fault find, traces 2 periods during the day (6) hot water and central heating  Stereo Flex twin acreen fig. 8 type. PVC insulated
signal from aerial {0 apeaker, when on for 2 periods during the day time only—then for summer  overall. 10 metrea for 81 + 8p.
slgnal stops you've found the time use with central heating off (7) hot water continuous  Late! hing Relay by QGuardian Electric, malns
tault. Use it oo Radle, TV, (8) hot water da.y time only (9) hot water twice daily (10) operated It is in fact two relays mounted on a
amplifier, anything. Complete kit everything off. metal base plate. The relays heing mounted in
comprises two special tranaistors A haudsume looking unit with 24-bour movement and the switches and other  such a way to ensure that when one closes the
and all parts in-  Parts necessary to select the desired pr of heating. other opens and vice versa thus when closed
cluding probe tube  With wiring diagram. Originally sold we belleve at over £15--we offer these, relay A would remain locked uotil manually
and crystal ear- while stocka last at 87-50 each Including VAT and postage, released or electrically released by energising
plece, £22:95, twin relay B. Each relay has 2 seta of 10 amp change-
stetho-set instead of MULLARD UNILEX over contacts. Ahould be ideal for burglar alarme
earplece. £1-00 A malns operated 4 + 4 stereo aystem. Rated one and similar applications. Price $1-95 + 16p.
VAT and postage of the finest performers in the stereo field this
inel. woulq make a wonder!)\ll‘glrt for almost any one in * 1

tre. 7 8
500 metre drums, 6 dlﬂerem. colours avlllab)e,

form and
MICRO SWITCH BARGAINS with a pair of Goodmans speakers this shouid sell
at about £30—but due to & special bulk buy and
as an incentive for you to buy this month we offer
the system complete at only $14-00 Including
VAT and postage.

250 WATT TRANSFORMER

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 pm-l

MAINS OPERATED SOLENOIDS

Model TT2—small but powertul
lin. pull—approx. size 1§ x1}

Model 4001/-;1;; pull. 8lze

Model TT10— liln pull. 8ize

3 x 2§ x 2In. 23-50

Prices Incluade VAT & postage.
SOUND TO LIGHT UNIT

Add cofour or white light to your
amplifier. Will operate 1, 2 or i

Heavy duty power transformer which can be used for many purpuses. Rated
at 250 watta It is very well bullt with frames for upright mounting and s varnish
impregnated. Its primary le for 280/240 volta 60 cycles, it has four secondaries
each 10v very high current windings. Just a few of the circuits it can power are
10-0-10v at up to 12 amps, 20-0-20v at up to 6 ampa; single 10v at 25 amps;
single 20v at 12} amps; single 30v at 9 amps, single 40v at 6-5 amps. The trans-
former can be used for power circults (charging, etc.) or for amplifiers, there
being an earth screen between primary and secondaries. A tranaformer like this
today would cost at least £15 from the makera, however, we are making a
special offer at 85-85. Poat & VAT Paid. Grab some while ¥ou can, nur stock

may not last long.

SHORTWAYVE CRYSTAL SET

price #4 per 500 metres + 32p. Post £1 + 8p.
Please glve alternative colours when ordering.
Majins Motor—double ended with normal mounting
teet, ideal for small fan heater, etc. Price 76p +
@ép. Post 30p + 3p.

Magpetic Clutch xerox ref. nos. 121 5494 and
PN 866-10. This 16 a two part device, the main
sectlon with the coll fits to the apindle of the
machine and the break plate oniy has to be
mounted close to the maln section. Price £8-00 +
24p. Post 30p + 3p.

Photo Multipier Tube. American RCA, their
type no. 4555. These tubes have a gain of a
million or more, regular price over £20 but we
offer these brand new at #4-50 + 86p.

Push Button Double Changeover Switch. Honey-
well type No. 14 DMG. Contact rated at 10 amps
250 volts, a tough apring return awitch definjtely
strong enough to be used as a foot awitch. Price

+ 4p.
Clockwork Time Bwitch for delaying switch for
up to 12 hours. Being clockwork this 1s inde-
pendent of the maina and la therefore fdeal for

lamps (maximum 450W). Unit in
box all ready to work. $7-85 plu~
98p VAT & Postage

Although this uses no battery it gives really amazing
resulta. You will receive an amazing assortment of
statlons over the 19, 25, 31, 29 metre banda. Kit

RELAY BARGAIN
Type 800 relay with twin 500 ohn: cuils which nsay
be joined In serles or parallel thus relay wiil
operate off voltages between 8 and 30 volts DC.
Price 44p each, 10 for 84 post and VAT pald.

MULTISPEED MOTORS

20289 8ix speeds are avallable 500, 850
_ and 1,100 r.p.m., and 7,000, 9,000

and 11,000 r.p.m. Shaft js } in.
diameter and approximately 1 In
long. 230/240v. Its speed may be
turther controlled with the use of
our Thyristor controller. Very
powerful and useful motor size
approx, 2 in. dia x & In. long.
Price 22:00 including Post & VAT.

SWITCH TRIGGER MATS
80 thic 18 undetectable under
carpet but will switch on
with slightest pressure. For
burglar alarms, shop doors.
ete. A‘MlnsY 18In £2-33. Post
& V.

lSlnxloln £1-85. Post & Fi
VAT 5

SPIT MOTOR WITH CARTER
GEAR BOX

Probably one of the best spit
motors made. Originally In-
tended to be used in very high
priced cookers however this
ean be put to plenty of other
uses, for instance your garden
barbeque or to drive a tumbler
tor stone polishing; In fact. there are no ends to
ita uses. Normal maloe operation. £3-28 including
POST & VAT.

ROOM THERMOSTAT

Famous Batchwell, elegant design,
intended for wuaull mounting. Will
switch up to 20 ampa at mains voltage,
covers the range 0-30°C. Special snip
this month £2:50, post and VAT paid.

MULLARD AUDIO AMPLIFIERS
All in module form, each ready built complete

=Y
T

contains chassis front panel and zll the parts £1-90—

crystal earphone 55p Including VAT and postage.

=
8 POWERFUL BATTERY MOTORS

For models, Meccano’s, drills, remote control

planes, hnats, ete., etc. £2-00.

ROTARY PUMP

Self priming, portable fits drlll or electric mwtor
pumps up to 200 gallons per hour depending upon
revs. Virtually uncorrodable, use to suck water, oll,
petrol, fertilizer, chemicals, anything liquid. Hose
connectors each end. £2:00 Post Paid.

remote piacee, worked by batteries. Fropt dial,

which is calibrated in hours, is turned through

the required degrees together with preset time

up to 12 houra. Double pote switch rated 15 amps

30 volts, Price $3-00 + 24p.

Delay Switoh electrically operated—will give

delay of up to 2 hours—contact suitable for

2 x 10 amp appliances. Price 75p + 6p.

Open Type Relay with 10 amp Changeover
t Mains d coll, ex but

perfect. Price 50p + 4p.

Portable Radio Case, size 117 x 8" x 3}, mouai~

ing studs for standard 5” speaker and panel to

take the normal three controls. Price $1-50 + 19p.

Post £1 + 12p.

Tuning Dial, fits normal slow motion type con-

denser suitable for above cabinet. Price 50p + 6p.

MOTORISED DISCO SWITCHES
‘With six 10 amp changeover switches. Multl
adjustable switches are rated at 10 amp each
S0 a total of 2000w’s can be controlled and
this would provide a magnificent display. For
mains operating £4-28 post & VAT Paid.
Ditto 9 awitch 24-95 Post & VAT Paid.
PI("‘OP BLY)T 12 SWITCH 25678 POST &
VA £V

MAINS RELAYS

post and VAT paid.

OUTPUT POWER PACKS
These have two separately R.C. smoothed outputs
80 can operate two battery radios or a stereo amp
without cross modulation (they will of course
operate one radio/tape cassette/calculator, in fact any
battery appliance, and will save their cost in a few
momhs) Bpecs: Full wave rectlﬂcatlon. donble
d mains —total in a
hard P.V.C. case—three core malnu iead—terminal
output—when ordering please state output voltage
4}v, Bv, T}v. v, 12v or 24v,
Price 83-95. Post and VAT included.

CAR STARTER

With triple 10 amp changeover contacts— uvpcluting
coll wound for 230 volts AC, chassis mounting, one
serew fixing, ex unused equipment 80p each, 10 for #5

Most drivers who use their car around town flnd that on a very cold morning
they have difficulty in starting because the battery has not any charge left in it.
This always seems to happen on the morning when you are in a particular hurry

with heat sinks and tags, data
Model 1153 B500mW

power output $1-50 in-

cluding Post & VAT.
Model 1172 1W, power
. output 21-85 including

A Post & VAT,

Mode! EP9000 4 watt
power output 22-90 in.

o cluding Post & VAT.
EP 8001 twin ch 1 or

80 & ch ter is well worth having. Our kit for this comprises: a heavy

duty 250w transformer and full wave rectifier which for short periods will

deliver 20 amps. This is usually enough to get the car started, directly it has

started of course it can be disconnected from the battery as the car’s internal

g}:a;‘ger will take over. SBpecial offer price of this is #6-50p including post and
AT.

TERME: Where order is under #8 plsase add 50p surcharge to offset Paoking

8elf adhesive scale L & M, price 25p + 8p.
Disco Black Light Lamp, We have just recelved
a new delivery of these 175w ultra violet lamps
but regret to say that the price has Increased
and the new price ls now $6-76 + 86p. Poat
£1-00 + 12p.

For the benefit ot of our readera not knowing this
lamp we wish to point out that it is probably the
most useful ultra violet lamp avallable especially
for disco work as it does not require choke or
starter. It can simply be plugged into the nearest
lamp holder. I', ja a true black light and has
proper “Woode'" fllter glass.

Porrioc Chloride Crystals for etching copper,
making printed clrenit boards, etc. Special
purchase enabies us to offer this in 1Ib bags at
80p + 4p + 20p + 2p.

7 Digit Counter. Another special purchase enables
us to offer this mains operated counter for oniy
about a quarter of its proper price. It works oft
240v 50hz mains and requires no step down,
There I8 only one point about this that is it
counts in even numbers only, 2, 4, 8, 8, 10, eto.
1f you wapt to count single you must divide the
final figure by 2. Price 50p + 4p. Post 10p + 1p.
2kw Heater Assembly. Spiral eilements in metal
frame, slze 84" x 2}” elements centre tapped so
can be used for lkw or 2kw. Unusual shape,
looking at it sideways the frame locks rather like
a ship’s ventilator. Probably made for some
well known fan heater. Price £1 + 8p. Post
30p + 3p.

Btereogram Cabinet. Long low modern teak
veneered cabinet size approximately 4’ 27 x
18’ x 5’ probable cost to make today over £20.
We have a few of these, they are alightly second,
at prices ranging from %5 each, depending on
condition—eorry but these are for callers only.
Digital Display Unit (Digivisor). A precision made
jnstrument which is bazically a moving coll
voltmeter. Instead of having a pointer, however,
the scale is punched out with numerals, 0, 1, 2, 3,

stereo pre-amp. £2-90 including Post & VAT.

NEED A SPECIAL SWITCH
Donhle lead enntact. Very slight pressure, cloges
both contacts 12p each,
¥  Plastic pushrod supplied
for operating. 10p each.
00 10 for @8p.
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J.BULL (ELECTRICAL) LTD.

(Dept. P.W.), 103 TAMWORTH ROAD,
| CROYDON CR? ISG.

4 and 8o on. When you apply a voluge (or

8 . 8 comes in front of a lamp
and s (ocmued on to the acreen. This device
which must have cost a small fortune to develop
and make can also be used for a varlety of other
purposes. Voltage regulation by making beam of
light trigger a photocell, etc., etc. price £5 4 40p,
Valves—eend for your requirements, most types
in stock.
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THE METAG DIGITAL GLOCK THE METAC DIGITAL
Y% COMPLETE KIT % ALARM clocK

¥ Fully Built, Tested and Guaranteed *
WITH SLEEP-OVER FEATURE

@ Pleasant Green display . 12/24 Hour readout ) .
@ Silent Synchronous Accuracy . Fully electronic @ Bright Orange 12 Hour Display or

@ Pulsating colon . Push-button setting @ Soft Green 24 Hour Display
@ Building time 1 Hr. . Attractive acrylic case @ 24 Hour Alarm
@ Easy to follow instructions . Size 10-5x5:7x8cm @ 10 Minute Repetition COMPLETE CLOCK
@ Ready drilled PCB to accept components @ Alarm Set Indicator £12-99
@ Accurate Silent Timekeeping
KIT PRICE £9-60 @ British Designed and Built  +£1:04 VAT P&P inc.
+ 76p VAT P&P inc. @® 5in. across, 34 ins. deep

Cash, Cheque or Postal Order or if you wish to use Barclaycard or Access, simply quote name, address and card number
when ordering.

Direct from :—

METAC ELECTRONICS AND TIME CENTRE

3 NEW ARCADE, HIGH STREET, UXBRIDGE, MIDDX. Tel.: Uxbridge (0895) 56961

67, HIGH STREET, DAVENTRY, NORTHANTS. Tel.: Daventry (032 72) 76545

WHY NOT PAY US A VISIT AND SEE FOR YOURSELF THE FULL RANGE OF TOP QUALITY
WATCHES, CLOCKS AND OTHER CONSUMER ELECTRONIC PRODUCTS.

[ an —l‘l
P.E. ORION STEREO  ASTROIGNITION

AMPLIFIER & TUNER == 3 "

\ - ®- II\

.w."' v -

. ) B L]

Y ~ Y
: g br.—h::lunh:u v. w. @sw Q“ 4 ':|
il . |
: ;;OVAS‘:)PZi;:m your 12;0“' :al(:ez’y) i I20 + 20hWattg ro;'nus i?ég: o:ltn;r;dl_'oad.gistortion ASTRO IGNITION SYSTEM b
watt-£4- wa v)-£33- ess than : - z. requenc i i

gl Orasern gowst@ugses ogponse o+ 1B 20 Hz 1o 20kHz. Hum 1evel  sntasted syetom £10.45 in VAT
- 13::.—:2.(2::)22“5 |-s'.<'f~“<ﬁ%i§‘_i'|’.l'.‘£?, vnrt‘uallly nil with volume. full on. ' R.eady built with only h,.vo connec-
This is a power amplifier of superb quality tions to alter £13-75 inc. VAT.

purchased bullt up in metal case and ready ! : ! S
|-| for use. Price list sent on receint of s.a.e.  Professional hi-fi enthusiasts have classed it both home and abroad. Consider

|-i Prices include p. and p. as fantastic and real vaiue for money. The these advantages—more power,
P.W. AUTOMATIC EMERGENCY CCT incorporates a low flux transformer and  faster acceleration, fuel economy,
II SUPPLY inputs for disc, tape, tuner, etc. excellent cold starting, smoother

i 240v-50Hz-150 watt Inverter with buiit n . . q . P A -
B oattory charger. In event of ower fallure  COMplete kit of parts including slim line running, no contact breaker burn

@ cvliches over automatically from _battery bookend case, silk screened front panel and ing. Also because of the high w
charging to Inverter operation. Cet. 288  knohs £48-60 inc. VAT and p. & p. energy spark the fuel mixture can

l appeared in Dec. 72 P.W. Complete kit of . be made weaker giving further
-‘ parts (excluding meter) £24-50 plus £1-70p.p.  The bookend case, I.C's and semiconductors, < Ol 2

it
L]
l [
 alletoselinentorfaieinutiombutinevibe incorporating the very latest design features.  Thousands have used this system ‘.|
[ ]
L
L
L

d fewer plug problems.
I1 P.C. board, Transformer, etc. may be Scoromyan . L
DIGITAL WATCH ! i d Fitting time when built 5 minutes
B FOUR FUNCTION DIGITAL WATCH purchased separately if desired. Send S.A.E. approx. Please state whether (W
| FOR ONLY £16 with 1 Year Guarantee for further information. e ’
B HOURS . MINS. . SECONDS . DATE P.E. ORION TUNER UNIT positive or negative earth. =
.‘ American Design, UK Manufacture. PARTS MA‘Y ‘BE PURCHASED AS FULL KIT OR TRADE and EXPORT ENQUIRIES g
T TRANSFORMERS AND COILS SEPARATE ITEMS. SEND S.A.E. FOR DETAILS. WELCOMED ON ALL PRODUCTS .’
| e v end il v covcy 18 CREUNERIES SR ALE TEHE HAY TAKER TS AR e Wert park [
b 2 g N N b
B Sl oclal offer. Minlature mains transformer  CASH IN REGISTERED ENVELOPE OR oD ConbeRs  Springbank Road, West Park
& CAN REDUCE TIME by NOT HAVING TO CLEAR CHEQUES CHESTERFIELD. 31475 ™

[.| 6-0-6v-6vA. 85p + 10p p. & p.

i E s ioil DS ES B BEENFONEEREEEN EEaEEEN
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1
All individually boxed. L e osistorsy JRLCTS
) EXPRESS EXPRESS offered are new and
Full trade discounts to | pPOSTAGE POSTAGE branded. Manufactured
bona fide companies. | ifotvale o 15p per order In UK. by Mullard, Texas, RCA,
Prices on application add 2p in UK. | Ferranti, Motorola, ITT,
DM70 069 | EF80 062 PCCB4 0-84 | PL5O4  1-4g | 30C15/ AAYS SN IEBIE e Fairchild, Lucas, etc.
° . | 1 0 -4 - .
DY88/7 070 (EF83  1-10 | pCGs5 1-02 | PL50s  1-73 | PCF8001-22 aazis o412 sriis o2 | Quantity discounts on
Dvsoz 0-s3 | EF8s 070 pCCas 0.9 | PLS09 z-::|3ocn 129 ACior 0.75 | BF167  0-20 . 4
EB91 097 | EF86 1:73| PCCB9 097 PLBO2  2-33 | 30C18/ AC126 0-25 | BF173  ¢-25 appllcatlon.
EBCst  0-89 | EF89 1-73 | PCC189 1-22 | PY33 0-73| PCF8051-28 AC127 025 | BF179 @30
EBF80 063 | EFSY 1-35 | PCF 034 | PY81/800 0-72 | 30F5/PF818 AC128 0-22 | BF180  0-30 | OQA200 010 o 028
BFe3 o0-66 | EF92 151/ PCF82  1:37 | pys2  0:70 1-35 AC176 0-27 | BF181  0-30 | QA202 0-10 '3 »22
EBFse o-5p | EF9S  1-83 | PCFs8 097 | pyss/7  70p SoFLY ACG187 0-28 | BFige o0-10 | OC18 128 0 018
ECae  o-g2 | EF183 093/ PCF200 150 | pysg  ¢-84 | PCEBOOO-38 AC188  0-25 | BF195  o-10 | OC20 200 ¢ 0-20
ECes  o-a8 | EF184 0931 PCF01 180 pysgon 4-50 |30FL2  1-02 ACY2! 0-85 | BF(97 012 OCE  2-28 5 o9
ECoo  ¢-94 | EHS0  1:22  PCFBOt 0-97 | pyagg .72 | 30FLi2  1-44 ACY39 1 8F200 0-32 | OC25  0-85 0-0 -9
ECo7  o.68 | EL34  1-40 [ PCFBO2 192 | pysos  o.72 | 30FL14  1.20 BFS61  0.28 | OC28 075 0 1-00
Else 130 pCFaos 097 | 56 1-22 | 30L1/PCC84 AD149  0-65 | BFS98  0-25 | OC35 075 0 1-50
EGEs 930 letae o7 pCHoo 173 f B 1Y 0-63 ADI6I 0-45 | BFW10 0-81 | OC36 075 2 013
oIS EL8E 140 | pCLoz o84 18 s6 | 30L1s AD162 0-45 | BFX20 0-28 | OC42  0-50 0 013
ECCa ELO5 102 | PCL83 097 056 | 5 CCso051 35 AF115 025 | BFX88 0-25 | OC44  0-45 o 0-15
ECCs4 983 | emst 124 | PCLss o-33 | UBCE! 0-30 |  PLES0STTE AF116 025 | BFY50 021 OC45  0-45 o 013
ECCss 192|eyst  0-89 |pCias o7z | UBEBO  0-65 | 3CLV7 (042 AFi17 025 | BEYS! 0-20 | OCH  0-2§ ' *13
ECC88 122 | gy 0-50 | PCL8s  o-97 | UCC85 0-66 sty AFi86 1.60 | BFYs2 0-23/0C72 045 0 0-13
ECC189 077 | Eyss/a7 0-70 | PCLBOS/ UCHsy  1-73 | 30RRZ/ -, AF239 045 | BRIOO 040 | OCT6  8-45 0 009
ECF80 063 | Eygs 081 | 85  0-97 | UCLs2 1-02 801 ASY27 0-45 | BY100 0-48|OC77 075 . 012
ECF82 0 EZ80 0-84 { PD500 3-00 | UCL8B3 1:02 | 30P19/ ASY28 0-25 | BY126 0-12 | OCs1 0-50 0 013
CFB6 878 | EZa1 0-70 | PFL200 1-23 | ULB4 123 | PCBo2 108 BA102 ©0-25| BY127 6-12 | OQC81D o0-28 0- 0-13
ECH81 173 | Gy501 1-73| PL36  1-40 | UYss  0-73 | 30PLY/ BA115  0-15 | BFX61 series (OC81Z  1-00 0 0:37
ECHB3  1-06 | GZas 122 | PLBI 1-23 | 6/30L2/ PCL8011-35 BC107 0-14 0-20 | OC83 €58 0- 055
ECH84 150 | oC 060 | PLBIA 140 | ECC8041-20 | 30PL13/ BC108  0-14 | BZY88 series | OC140 1-30 0 0-60
CL80 1-02| PC86  1-40 | PL82 0-48 | 6F23/EF812 PCLB001-47 BC109 @15 0-12  OC170  0-50 .- 815
ECLa2 089 | PCs 140 | PL83I 173 18 | 30PL14/ BC113 015 | CRS1-05 0-45 | OC171  @:50 ' 0-18
CL83 0-93 ) PCo7 0-70 | PL84 1-02 | 30C1/PCF80 PCL88 1-72 BC117 0-22 | CRS1-40 0-60 | OC200 1-00 0 17
ECL86 o0-32( PC 0-84 | PL500 140 0-84 | 30PL1S 1-44 BC143 0-30 | CRS3-05 0-45 88%8; :;: :- g:z
BC147 010 | CRS3-40 0-75 ; - i
MULLARD PRICES AVAILABLE ON REGUEST BCITRN e yCRsrioios | O L s ]
BC169C #-15 | MJE370 0-85 | OCP71  1:25 0- e-13
PY81/800 0-50 | 6JSM  9°65 BC182~ 0-12 | MJES20 0-80 | ORP12  0-60 o o13
PYB01  0-55 | 6J5G  0-45 BCi82L 0-12 | MJE2955 1 RP60 065 0 014
i o gjgs S BCI84L 0-13 | MJE3055 0-75 TIcw 9230 % :;g
ivi 3 1 C338  0-15 | MPF{ 0-40 o - o
lnd|V|duaIIy boxed and | uz 0-85| 6JTM_ 065 BCY32 100 | MPF103 0.40 | TIL20g  ©-22 0 o830
|U191 0-75 | 6KEGT  0-80 BCY33 0.70 | MPFio4 ©-40 | TIP&2A 0-70 0 040
guaranteed but of Euro- |Uascs o-40|&kic” o5 BCY 075 | MPFI05 @40 | ZTX107 910 1 048
s UAF42 075 | BKTM 045 BCY70 0-13 | NKT404 1:25 | ZTX108 8-10 | 2N2369A #-25 | 40362
pean or other origin at|Jss4 3% ckee o4 BCYII 82 OA3 075 ZTXI0 012 onaess ose 4000 08
] 1 BCY72 o A10 0 . .
tl d d i T ORI, B BCZi1 1-25| Oa79 012 | ZTX302 .17 | 2N2004 ~0-25
greatly reduced priCes. usrss o5 [6L6GC 1-20 BO121 455 | OAgl  0.15 | ZTX304 0-22 | 2N2904A @-25
. |u 050 | 6Q7G  0-40 BD124 0-75 | OA91 007 | ZTX500 0-12| 2N2905 €30
Quotations for ANy |UCHs2 080 | 6Q7TM _ 0-60
) t listed ﬂgrgz' R B SNT400 0-16| SNTAZE 040 SNT4SS 04T SNTAUS 128 | SNTatez 200
. y v N7401 0-16 | SN7430 0-16 | SNT74 ‘55 | SN74150 1-75 | SN74193 2-0
VLI s U542 D CLESING ) [ S0 QTS0 40 NT42 018 | SNT433 037 | SNTS1AN lsnmsn 100 smated 130
o . ; ; . N7403 0-16 | SN7437 0-37 "00 | SN74154 2-00 | SN74195 1-
AZi 00| Eres  o4% | mute' 10o|Urse  Sieleves o N7404 026 | SNT438 0-37 | SNT4s2 070 | SN74135 100 | SNT4f0e 1-20
CBi3t 1.40 | EFes U §78 Tisg oLl 0-85 0,59 N7405 0-22 | SN7440 0 N7483  0-70 | SN74156 1-00 | SNT4197 1-20
pe 130 P8 SSR oI 39 |ULes 050 6X4 045 7408 0-42 | SNT441AN N7494  0-80 | SN74157 0-95 | XNT4198 277
e 0401 0A2 045 Uval 05| 6XSG 045 N7407 0-42 0-92 | SN7495 080 | SN74170 2-52 | SN74199 2.52
Y, 1.00| EF86 Mullard | OB2 045 Uygs = 045 | 6XSGT 035 N7408 0-28 | SN7442 0-79 | SNT495 0-95 | SN74174 1-57 |
DAF91 040 2-04 | PC88 065 | VR105/30 0-40 | 7B6 0-80 NTdoe 038 | SN7450 0-16 | SNT497 3.87 | SN7175 1-10 |
DAFgs 0-80 | EF89  0-35 | PC8S  0-85 | VRI50/30 0-45 | 787 0-80 N7410 0-16 | SN7451 O-16 | SN74100 1-89 | SN74178 1-26
DCC9% 1-835 | EF91 0-65 | PC97 055 | {R5 0-50 | 7CS 2-00 N7411  0-28 N7453  o-18 N74107 0-45 | SN74100 2-00
DESTL10:48 DIEE92R 03501 |[PCI00KE075S |1 55 0-40 | 7C6 1-00 N7412 030 | SN7454 0-16 | SN74110 0-58 | SN74191 2-00
DFSG  0'80 | EF95 USSR | PCCB4 045 ' 1Ta 0-40 | 7H7 0-80 N7413 036 | SN7460 0-16 | SN74118 0-90
g (ER 0-45 1 PCCA8  0-62 | 354 050 | 7R7 1-30 N7416 0-36 | SN7470 -3 | SN74119 1-68 | DL 8 pin 15p
i F95 UK 1-65 | PCC39  0-55 | av4 085 | 77 228 N7417 0-38 | SN7473 0-41 | SN74121 0-50 .
DK96 0751 EF98 ~ 0-80 | PCC189 0-65 | SRAGY 1:20 | 7V4 0380 N7420 016 | SN7474 0-42 | SN74122 0-70 | DIL 14 pin 15p
K SR SHEE SUAGEGINL 25| 1 2ATORRR0ess SN7422 ¢ N4 860 | SNIIZI 100 | SOEKETS16 pin 17p
. 42 | 5U4GB 0 ATT 045 2 . g
DYes .55 | EL32 0-60 | PCF86 065 | SY3GT  0.65 :gAUG G SN7423  0-37 | SN7483  1-10 | SN74141 0-90
DY86 045 | EL33  3-40 | PCFBO1 0-60 | 574G  0-85 | 10aU7 ©0.38 -
DYS7 045 |EL38  0-70 | PCF802 0-72 | 6/30L2 090 | 1saXs .38 Tl."s MONTH s
DYB02 047 | EL38  0-60 | PCF805 1-28 | 6AKS USSR | {2BA6  0.50
EABC80 0-38 | EL37 340 | PCF806 0-80 0-4s | 12BE6  0-60
EAF4Z 070 | EL4t 120 | PCFS0B 128 | 6AKS UK 165 | 3¢ g4
1 . Lé2 -65 82 945 [ 6AMS5  2-00 :
EBC33 1-00 |ELss 035 PCL83 0-70 | 6AQ5  0.50 | S0&!3 1.0 To he added @ OSCILLOSCOPE TUBES
EBC41  0-75 | EL9S  0-60 | PCLB4 9-50 | 6ASTG USSR | 30c1a  1.28
EBC8! 040 | EM30 055 | PCL85 0°60 1-00 | 39Fs 1.00 " d Types CV 1526,
EBr2) 848 | fma odb | pCiabsms oo | ASOREA, [orit 1o to all orders VCR 139A
EBF89  0-32 | EM85 1-00 [N 6ATS6 0-60 X H
EBLM 2:00 | EMs7  1.00 | PDS00  3-00 | 6AUG  0-40 | JOFL14 1-28 Valve_s&PIast‘l’c All at £8-00 each,+ p & p 50p
ECC81 045 | EYSY  0-45 | PEN4S 035 | 6BA6  0-83 | 30L1S 095 Transistors 123 % o
ECC82 038 |EYS6  0-50 | PL3 063 | cBEs 045 | 0LV 9-98 Add 8% VAT
ECCE 038 Ez0  e80 | PLEt 085 cBHE 1. 30EaMERpE 2 Integrated
. 41 75 | PL82 050 | 6BJE  0-80 e
ECCBS 043/ Ezso 030 PLs3 050 6BQTA 058 e 35 %"c“.;fs & M‘etal
s 0-50 | Ezat o-n| 050 | 6BR7 300 : ransistors spEc AI. OFFER
ECH35 150 | Gysos 1-32| PL504  0-96 | 6BS7  4-00 | SOPL13 1-44 an 5 I
ECH4z ©-85| GZ30  0-95 | PL50B  1-32 | 6BW6  3-00 | 30PL14 1-68 8%
ECH8t €33 GZa2 0-85 | PL509  2-18 | 6BW7  1-12 | 35W4 060
ECH83 1-85| Gza4  0-75 | PLB0O2  1-80 | 6C4 0:40 [ 35Z4GT 0-70 TERMS OF BUSINESS: C.W.0O. A/c’s available to approved companies
Eg$ g:: :#g:lﬁ ;ig ;;g? s:g 2833“ g:g ggSDGG ::: on application. Telephone and telex orders accepted. Export and trade
ECL83 1-05 | KTes 400 | PY82 0-45 | 6CW4 400 | 813ITT 17-50 enquiries welcome. Open dalily to callers 9 a.m.-3 p.m. Monday to.Friday-
ECLBS  #-55 | KTs1 PY83 0-50 | 6F23 0-90 | 813 USA 27°50 Prices correct when golng to press.
EF3TA 300 {71C5) 2-00 | PY88 0-68 | 6F25 1:00 | 813USSR §-00 Prices on application for any types not lsted.
EF39  1-78) KT88 475 | PYS00A 1-36 | 6F28 096 | 866A Obsolete valves a speciality.

VALVE MAIL ORDER GO.

Climax House, Fallsbrook Rd.,
Streatham SW16 GED ey 5104

Practical Wireless, May 1977 73



CRESCENT RADIO LTD.

164-166 HIGH ROAD, LONDON N22 6Ej 888-3206

(also) 13 SOUTH MALL, EDMONTON, N.9 803-1685
MAIL ORDER DEPT.
| ST. MICHAELS TERRACE, WOOD GREEN,

LONDON N22 4S) Phone 888 4474
ALUMINTUM BOXES +8Y% I

Metal project 2""' give v};our work a professional finish
H

AB7 28 53 13 b4p
AB8 i 4 i 63p sy
AB9 4 28 i 54p hobby and
AB10 4 53 1} 83p you're not
AB11 4 2 2 s4p prepared to
AB19 ] 2 1 45 ssttle for s
AB138 (] 4 2 8op small acale
ABU 7 5 2 84p and poor
AB16 8 [ 3 2102 ranges, then
AB16 10 7 3 1-35 read the
AB};I %g ;i : ﬁga i&;:zulcazlox:’l’tor zhnl
A aen lor one
AB19 12 8 s £1:50 | 4G volts: 0 to 1-5, to 0/500

in 10 ranges. DC volts: 0 to
0100" 100 WATT AMPLIFIER 0:5, to 0/500 in 12 ranges.
All bullt and tested, mounted on a plain aluminium | PC :
chassis which measures 18” x 93" x 4" and which you | 9/10 amps 10 ranges.
can mount into & cabinet of your cholce, Four con- | Besistance: 0 to 100 ohms,
trolled inputs, master volume, treble, middle and bags | t© 0/16 meg ohms in 4
controls. B/c protected output. 100 watts clean into | Tu&es. Decibels: —320 to
glﬂlm :I: Ideal ttor disco, music groups, PA. and 64;61 dab h): lgoﬂrnnngu Size:

labs. argain at 848 + £1 carr. + 8% VAT. rmelom+s%vu

PROJECT BOX

P.0. ETORING KIT

This kit contains all that the constructor will need to
etoh the circuits of his own desj

Contents—Plastic etching dish. Bample copper clad
board, Laminate Cutter. 1 ib Ferrlo Chloride. Large

BARGAIN

A plastio box with moulded
extrusion ralls for PC or
Chassis panels with metal
front plate fitted with four

screws (all supplied). BIZE
(internal) 81mm X 51mm X

28mm.
OUR PRICE _ 50p. +8%

T1 MULTI-METER

Ideal tester for everybody interested in
electronics, Weighing less than 100
grammes and only 60 X 24 x 90 mm
Ranges: A.c, volts: 0-10V, 50V, 250V,
1,000V, D.c. volts: 0-10V, 30V, 280V,
L000V. D.c. clurrent 0- lmA 0-100mA.
Resistance: 0-150 kohm.

PPl switched 3, 4), 6, 7§, ‘ 3 9,

9 and 12 volts at 500 m/a, Price 4550 + 8% VAT.

with onfoft switch and | pgRR10 CHLORIDE
g;lot U:h;- 8ize: 180mm x Anhydrous terric chioride in double sealed one pound
mim X 75mm, poly packs. Our Price 68p+P/P+ VAT @ 8% per Ib.

ONLY 25-50
KILOWATTS PSYCHEDELIC
LIGHT CONTROL UNIT
Three Channel Bass,
Middle, Treble, Each
chanpel bas its own
sensitivity control.
M3 COXDENSER Just connect the in-
MICROPHONE pnt of this unit to
Cardiold and 1-di; ter-
tional 600 ohm and 50K mhnl- of an amplifier and connect three 230V up to
ohm impedance. 20-18,000 | 1000W iamps to the output terminals of the unit, and
Hz. On/off ewitch and wind | You produce a fascinating sound-light display. (All

shield. C with stand | & d) b
. shend £18:50 pius 7op p. & P.48%,

Plastic Spoon. Etch Resist Pen. Full Etching In-
structiona.
Complete and Big Kit Value at $4-25 + 8% VAT.

POWER SUPPLY UNITS
+8%

adaptor. Packed in presen-

tation box.

Price #1450 + 12} % VAT. BARGAIN TRANSFORMERS

HEAVY DUTY 18 VOLT 12-0-12 volt 500m/a

fom |.xtmr1.1 240 volt primary transformer bargain.

*5 amp 12 volt power

eupply approx. size O approx size 60mm x 40mm x 50mm

4”7 x 84". Ideal for using fixing centres 75mm

your cat entertsinment in | Qur Price £1:20 + 8%

the home from domestio

mlnl Bultable for 8 track cartridge or 4 track cas—

te machines, Price 87-50 + VAT 8%. P:OP;'::::B

SWAYAND 8 WAY CROBSOVERS +184% “150"

NT208 _ 2-wa mtwotk for 8 ohm speakers up to 30]- .

watts, Price No Disco should
NTQOOH 2-way, as above, 100 be without our
watts. Price 22:25. new effects projector, we
NT806 belleve that this {s the
8-way network for 8 ohm speakers | most versatile machine for
up to 80 watts. Price £3 285. projecting coloured images

== NT806H to supplement your musie.

sai'o‘o" a8 above, 100 watts, Price | Spec:—Volts=220/240 AC

50Hz. Lamp=A1/167 150
watts. Standard Lens=

TIE-CLIP CONDENSER MICROPHONE 60 m/m.
Omni-Directional 600 ohm 40-15,000Hz.
Extra long lead. Xdeal for work, A sturdy metal constrac-

oonferenoes, etc. Price #9-50+ 1 L% VAT, tlon and takes a range of

W NOLSE LOW PRIDE CABEETTES+8% lenses  and  accessories.
Good quallity tape in weu mnde scTew type cassettes. | Comes complete with 6~
Presented in single liquid wheel and resd.
C60=388p Co0= 0120—00' use, A bargain at +
10% Discount on un or more cassettes of one type| VAT 8%,

ABS PLASTIC BOXES
LOUDSPEAKERS +12{% Handy boxes for oconstruction projeots, Moulded

FANE SPECIALIST RANGE SPEAKERS

Each designed to produce the individual
sound requirement for its purpose. Robust
Cast Aluminium Chassis Rec. Price

127DISCO/80 ‘tinenCone  £27.95
12" GUITAR/80L Forlexd £25.75
12" GUITAR/80B &t rec.for £26-95

Iz” PA/ F:;erll purpose P.A, £25 95
I5” BASS/85 85w oo £39-95

15" BASS/100  cuiar £42-00
FANE ‘POP’ RANGE

—_— SPEAKERS
80" i2” POP 33T 33w £14-95

12" POP 50/2 50w £16-99
HIGH FREQUENCY |2~ pop sé 60w £22-95

HORNS 15" POP 60 60w £25-95
157 POP 70 70w £29-95
18" POP 100 100w £46-95

910/2
Rnnlga IKHz-ISKHz £ I 7‘75

Power: 50w with HPX1  Rec. Price
Imp: 8-16 ohms

Slla agrrox

920/1

Range: | KHz-18KHz
Power: 100w with HPXI
Imp: 8 ohms

J44
Range: 2:5KHz-1SKHz
Pon;r 50w with

Power: 30w with
HPXI A
e £1.95 it

{l}m“ iy
| Povear: 0w vieh Hex2  £16.95

Imp: 8 ochms P
Size approx Rec
g i TSP pree £59.95

Rec Prices INCLUDE VAT. 2 years
guarantee on above speaker models

FANE SPEAKERS ARE SUP-
PLIED TO MOST LEADING
UK MFRS OF GROUP & DISCO
EQUIPMENT

Distributors (Wholesale & Retail) Rec, prices shown correctat 15.2.77.
LINEAR PRODUCTS LTD, ELECTRON WORKS, ARMLEY, LEEDS.
Manufacturers & Export anquiries to:—

FANE ACOUSTICS LTD,286 BRADFORD ROAD, BATLEY, YORKS.

HIGH POWER
‘CROSS-OVERS’
HPX1 EJ S5KHz)
HPXZ

AERIAL
BOOSTERS

VALVE
BARGAINS

Any 5-64p, 10-£1-20, 50-£5-00. Aerial boosters can produce
Your choice from the list remarkable improvements
below. on the picture and sound,

ECC82, EF80, EFI83, EFI84, in fringe or difficult areas.
EH90, PCFBO,' PCFN?.: PCL82, BIl For TH stereo and stand-
PCL84, PCL85, PCL86, PCL8OS, ard VHF/FM radio.

PL504, PY81/800, PY88, 30PL- | BI2—For ~the older VHF
%8, ’ ’ television—Please state chan-

nel numbers.

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

All boosters are complete with

battery with Co-ax plugs &

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

Colour Valves—PL508, PL509,
PL5!9, PYS00/A. All tested.
35p each.

Aerial Splitters—2 way, 75
OHMS, Inside Type, £1-50

Press Button UHF Tuners—4 Button Transistor—British
made—£2:50 each.

60p BARGAIN PACKS

All Packs Un-used Parts—PKI-40-C280 (Mullard) Axial Lead
Capacitor mixed values from -0luF 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, PKé-25-AC 28 Transistors. PK7-3
BF200 (VHF) Transistors. PK8-2 BF182 (UHF) Transistors. PK9
Any 6 rlnultor: BC108, BC!13, BCI35, BCI53, BCI7L, BCI72,
BF194, BFI95 BFI96, BFI97. PKID 8-1 amp 400 volts rnctlﬁers.
PKII 4.5 pin din pluxl (180°). PKI2-5 PP3 Battery Connectors.

2§ 8 ohm 90p | extrusion ralls for P.C. or chasls panels. Fitted with All prices include VAT, P&P 20p per order. Please send uncrossed

24" 40 ohm 90p }a‘:_”ﬁ;‘nfm‘":’ N ;‘?‘;’o:rgll:’o:u:l :t:l‘o'r;:l:l;l:ﬁ °|' we are out of stock of Bargain

. F ol st 5 Y '

Vima emmenw |l fEmiiGE g A ELECTRONIC MAILORDER LTD.
™ TACUESS AND HARCLAYCARD AOCEFTED 62 BRIDGE ST., RAMSBOTTOM, BURY, LANCS. TEL. RAMS. 070 682) 3036

VAT—AIll prices aze exoluding VAT. Please add to eaoh ftem the VAT rate tod
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o omnnn oncen s eewen, wwoon we | | | GOMplete piGITAL cLock KkiTs

I MUSICAL EFFECTS EQUIPMENT I .+« NEW RANGE TEAK CASES

MC3I3E ECHO CHAMBER e H"""‘..'E_-_r_- prompt order
T o ; despatch

Top quallty unit with endless play tape cartridge. smlonary play haadl
ensure good reproduction and echo varlance |s achleved by changing

speed. Input lmp 80K and 600 ohms. 240V a.c. operation. it i

fg ol :""r!h” Shifter" actlvated byon/off f nh £27.00 - w NON-ALARM
ow pric ase er'’ actlval yon/oft foot switch. 9V d.c. operation

RD 10 RHYTHM MASTER PETe-00 i e ! £10-65

Provides 10 Percussion Rhythml (Waitz, Foxtrot, Western, Polka, March, + VAT £0-85
ha-Cha, Rock 1, Rock 2) as .ccompnnlment

to other instruments. Has var. upeed & tempo 240V a. ALARM
GP 5 GUITAR PICK-UP £4-95

Easy to fit crystal unit complete with volume control. £13'43

WF8 FUZZ WAH PEDAL £32-00 + VAT £1-07
High quallty professlonal standard unlt, gives combined ‘Wah Wah' and

‘Fuzz’ complete with ‘Fuzz Adjust’, Tono. Volume controis and individual Including P & P

offect foot switch Vv d.c.
Lo 2:0’261 Lo ffect unit with varlabil e “DELTA"
Low priced ‘Fuzz’ effect unit with variable speed and volume controls and
on/off foot switch. 9V d.c. operation. u an GENUINE TEAK OR PERSPEX CASE
EA 45 ECHO REVERBERATION £39-00 DELTA DATA: 4 RadlantRed {inch high LEDs. 12hr display with AM/PM
High Tmmy comblned reverberation/mixer amplifier. Has 4 Inputs and indication. Beautiful Burma Teak Case or Pretty Perspex in
separate control for reverb. section. 240V a.c. operation. White, Black, Biue, Red, Green. Power failure Is indicated
ETI“H T eTe‘I,o"efPE sIeTShme /R b. A I A o 0: py flashino display.
asically a Trem A r/Reverl mp. a n one. super| - . .
z;él\;l-eﬂoct unlt“lrom which an infinite variety of sounds can be obtained. LLLLE-E 2:‘; ;oar"g'eu!:n:oht I A M AEm CH
eratio
L Gl TR READY BUILT: Buy a working tested module and fit your own case. Non
I MICROPHONE MIXERS I Alarm £9-50. Alarm £13-00
Complete Clock ready bulll. 2 yr guarantee. Non Alarm
MM2 MIXER £12-00 £13-50 Alarm £16-50.
MonOISteroo4 Channel Unlt. Inputs 4 x 30KO. Gain 3dB. ALARM Pulsed tone. Tllt operated 10 minute ‘Snooze' period.
MM4 MIXER £8:00 FEATURES: Slnnle switch setting Optlonal extra mercury switch (45p)
Mono 4 Channel Unlt. 4 x 50KQ Inputs. Galn 3dB. allows Alarm reset by tilting clock. Diglt brightness Is
MM3 MIXER £28-00 automaticaliy controlled to suit lighting level.
Stereo 4 Channel unit with 2 level control meters. 4 dual Impedance (wKn " ’"
"rPGOOn) ln;)%l Gain 13 or 8dB. . ALPHA
ster§o 4 channel Mixer/Pre-amp. 4 Dual Impedance (6000 or 50K Q)Inputs; 4 Glowling Green " high diglts 12 or 24 hour. Non Alarm. £11 00 inc
Stereo Phono (Magnetic) Inputs. Output. 250mV. Mono or stereo. Bullt & Tested module plus perspex case. .
I_ MICROPHONES I Clock chip AY5-1202 only £2-50. Discount on arders for§ or more kits/clocks
Sultable for P.A., Singing, Tape Recording, Groups, Disco’s, Musical Send payment with order. S.A.E. for complete range. Overseas: Add
instruments, etc. £2-50 Alrmall.
lC’D“. DVINAMI:hc CIAI'!'DIO“Dh Supplled lete with Jack pi Il .:
ardiod mic. w onfoft switc upp cemp ete w| ack plug/lea
Erg"pl.n;gcirln-l!cc;onlg;r ggﬂéga'?:n + 6000 AT PU LSE ELECTRON |CS LTD
Dual mewancesoxotc’d'l; c i nlh 2 m RO AR zgogonz DEPT. PW4, 202 SHEFFORD ROAD,
+ 2dB. Unl-Directiona rdio p with w/shield, Mic-holder, Battery. e
FLEXIBL! M!TAL GOOSEN 0 CLIFTON, SHEFFORD, BEDS.

; 330mm. €3-9; 550mm £50. Telephone Hitchin (0462) 814477

A MINIATURE POWER TOOL
Please to speed your bmldmg

. Super 30 Kit (30 Tools) (incl.
ment|on drill without stand)
£17-62 plus P. & P. 85p
Mk. Il Drill Stand
£4-40 plus P. & P. 35p

Mk. 1 Drill only
£8-79 plus P. & P. 35p

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

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

Practical

Wireless

Variable Speed Transformer

When £8-25 plus P. & P. 70p

. Replacement drills, stones, burrs,

I etc. 40p each. Circular saw blades
rep ylng 50p each. £2 per set of 4 sizes.
P. & P. any quantity 20p.

All VAT inclusive

0 PRECISION PETITE LTD.

. 119a High Street, Teddington, Middlesex TW11 8HG
Advert|sements Tel. 01-977 0878 ,(24 hour answerln,g service)

9” X 4” S.A.E. please for leaflet and order form
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FPuriing it
gehaer
helps?

Practical Electronics 8-page
supplement on wiring,
prototyping systems, circuit
boards and housings is an
invaluable practical guide for
all constructors.

SPECIALPROJECTS INTHIS ISSUE

a CMOS Day-of-the-Week Indicator
that functions for one yearon a
battery of manganese cells

TrHUABBAY

FRIDAY a transient generator which
produces keyboard triggered
envelope profiles, for use with

synthesiser VCAs and VCFs

sATURDAY

voLTS

ovH e
GeCEY e

a mains-powered 3%-digit
voitmeter based on the Ferranti ZNA116
dual-slope integration DVM chip

AND
Microprocessors Explained — Part 2 of this vital series

Progress with

PRACTICAL

ELECTRONICS

APRIL ISSUE ON SALE FRIDAY 11 MARCH 40,
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Test Hquipment

Multimeters

The Eagle range of multimeters
covers every possible need of the
electrical or electronic engineer.
They cost from about £6 to £58
(inc V.A.T.). There's at least one
which suits your job precisely.

We have a lot of other test equipment too.
Send the coupon and we'll send you our
complete catalogue.
F-------------- l*
Please send me details of all your test equipment. I

NAME

ADDRESS

Wembley HAO 1SU Tel: (01)-902 8832
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l Eagle International. Precision Centre, Heather Park Drive,
|
|
|
i
i
|
i

|
i
|
|
I
L=

L-_—-_---

ITS—
A QUARTZ DIGITAL CLOCK
hrs., Mins., AM/PM, Day, Date
AN ALARM CLOCK
4 Alarm Memories
A STOPWATCH
To 9 hrs., 59 mins., 59°9 secs.
A CALCULATOR
Time and Date calculations
ANOTHER WORLD FIRST
FROM CASIO
THE CQ-1 in grey or white
ONLY 17 x 2§” x 53”. ONLY 5-2 oz.
ONLY £29-75 (R.R.P. £35-95)
AC adaptor £3-20

WHAT IS

1977 Casio Casiotron Watches
8 tunctions and backlight

N E N Stopwatch, Dual time zones

Arguably the best watches in the world—at any
price. Certainly the most versatile.

R18B (R.R.P. £75-95) £58-50
S$16B (R.R.P. £89-95) £68-50
S158 (R.R.P. £99-95) £7.-50
(tllustrated)

Other CASIOTRON watches from £38 50

S e
R AR R ¥ g

Fairchild Timeband L.C.Ds.
Battery Hatch for Self-change
Free Replacement Battery
Lowaer prices—Higher quality
5+ 4 functlons. Round watch on strap.
TC411. Chrome £25:-95. TC410. Gold £28°95.
5+ 4 functions. lllustrated.
TC413. Chrome £31-00. TC412. Gold £33-95.
NEW.TIMEBAND DIGITAL ALARM CLOCK with snooze button £14:95
Send 10p for our ILLUSTRATED CATALOGUE. Probably the WIDEST
RANGE of the BEST watches at the LOWEST prices. Accurist, Ibico,
Natlonai Semiconductor, Optim, SEIKO, Texas, etc. Also LADIES' Watches

TEMPUS :::

19-21 Fitzroy Street
Practical Wireless, May 1977

Cambridge CB1 1EH
Telephone: 0223 312866




B. BAMBER E

LECTRONICS

PLEASE ADD 8% VAT UNLESS OTHERWISE STATED

Dept. PW, 5 STATION ROAD_LITTLEPORT, CAMBS,, CB6 IOE
ELY 10353) 860185 (2. fines) Tuesday to Saturday

Telephone:

PLEASE ADD 8% VAT UNLESS OTHERWISE STATED

SPECIAL OFFER . ..
STARPHONE HIGH BAND RF PC BOARDS,
with conversion dats for making into a good 2M
Converter. (All that is needed: 1 xtal, 7 caps
2 resistors, and 9V DC.) PCB contains 2 Dual gate
Mos Fet RF stages (3IN140), Diode fing mixer,
3  stage Osc/Mutiplier. All on one PCB, approx. size
x 14", ext. connections. 9V DC supply. AGC
(un be left fixed bias, or RF gain control) Ant.
input, IF output fworks from a few MHz to over
30MHz}. Al Brand New. £8.50 each. while
stocks fast.

TELEPHONE HANDSETS with "PRESS-TO-
TALK  buttons, on curly lead. brand new. £3.50
{few oniy}.

GARRARD 9V DC MINIATURE MOTORS,
Type 31BM. 3200 RPM governed. slze approx.
1§in. dia. x 1}in. high. with 2mm spindie. Brand
New. 80p each or 2 for £1

SILICON HIGH VOI.YAGE RECTIFIER STICKS,
BY185 {new) 35kv £1 each. BY140
(el—egulp) 12kV 2. 5mA 459 each.

MAINS ISOLATION TRANSFORMERS. Tapped
mains input. 240V at 3A + 12V at S00mA output.
New. boxed. made by Gardners. £12.

4MHz XTAL PACKS {10 assorted xtais between
4MHz and SMH2), our selection only. £1 Pack.

MINIATURE PLIERS. High %Ilah(v “Crescent”
made in USA £4-35 +VAT {35p).

SIDE CUTTERS. High guality, £3-70 + VAT 309.

SPERRY 7-SEGMENT P.G.D. DISPLAYS, digit
height 0-3in. red, with decimal points, 150V to
SV {nominal 180V) operation. These are high-
vou industrial type and therefore brighter than
nom"al displays. All brand new. AT THE BARGAIN
€ OF 50p PER DIGIT. TYPE 332 ltwo digits

In one mount) £1 each. (Sorry, no singie diglt
avallable.) Data suppliec.

BSX20 (VHF Osc/Mutt). 3 for 50p.
BC 108 (metal can). 4 for 50p.

PBC 108 {piastic BC‘IOB) 5 for 50p.
BFY51 Transistors. 4 lor 60p.
BCY72 T i

VARIABLE STABILISED POWER SUPPLY,
mains input, 0~24V output, stabilised and current
fimiting 8t 500mA + 32V at S50mA _Brand new by
British manufacturer. Size 8pprox. 74 x 2§ x 4in,
complete with externat Sk} 3-turn pot for voltage
control. Connection datasupplied. £7.

14 DIt REED RELAYS, 5 to 12V DC. 450 ohm
coil. Designed 10 work directly from TTL Logic.
Single Pole Change over. Contact ratings 28V A
3IW. £1.75 each.

50
PNP aud-o typa TO5 Tl‘lnslslms 12 tor 2%p.
8F1 52 {UHF am, mllsr) 3 for 5
2N3819 Fet.. 3 for
BC148 NPN SILICON 4 for 50p.
BC158 PNP SILICON. 4 for 5
BAY31 Signat Diodes. 10 for 3! n
BA121 Varicap Diodes. 4 for 50p.

MIXED COMPONENT PACKS, containing
resistors. capacitors. pots, etc. All new. Hundreds
of items. £2 per pack. while stocks last

A LARGE RANGE OF CAPACITORS AVAIL-
ABLE AT BARGAIN PRICES, S.A.E. FOR LIST.

ALU-SOL ALUMINIUM SOLDER {made by Multi-
core). Sotders aluminium to itself or cooper
brass, steel, nickei or tinplate, 18 sw.g. with
multicore flux. with instructions. Approx. 1 metre
coil 40p pack Large reet £2.75.

VARICAP TUNERS Muliard Tyoe ELC1043/05.
Brand New, £4-40 + ;%

BARGAIN PACK LOW VOLYAGE
ELECTROLYTIC CAPACITOI3 Up to 50V
working. Sestronic Manufacture. Approx. 100. £1.50
per pack + 124% VAT.

Mobile Converters, 24V DC Input 13.8V at
approx. 3.4A DC output. fully stabilised. £3-50 each
(idesl for running 12V car radio from 24V orry
battery).

We now stock Spimlux Tools for the eiectronic
enthusiast. Screwdrivers, Nut Spanners. 8A and
Metric sizes, pop rivet guns, etc. S.AE. for list.

Miniature earpnonas with min. jack plug. 2 for 50p
+123% VA

TWIN .F. CANS, approx. 1in. x }in. x lin. high.
around 3-5-5MHz. 2 sepsrate transformers in
1 can, internally screened, 5 for 50p + 12§% VAT.

SMALL MAINS SUPPRESSORS (small chokes.
ideal for radio, Hi-Fi inputs. etc.}. approx. in. x
14in.. 3 for 50p.

Dubilier Electrolytics. SOuF. 450V. 2 for 50p.

Dubilier Electrolytics, 100uF, 275V, 2 for 50p.

Plesssy Etectrolytics. 470uF. 63V, 3 for 50p.
1000uF, 30V, 3 for 60p.

PLASTIC BOXES 3‘} square, 14" deep (wall-
mountmg type) with 5-pin din plug on front panel,
50p each.

PERSPEX TUNER PANELS {for FM Band 2
tuners) marked 88—108MHz and Channels 0-70.
clear numbers. rest blacked out. smart modern

size approx. B}in. x 13in.. 2 for 35p.

Flessez Elec:romucs 1000uF 180V, 40p eacn

Dublllar Eleclmlvucs 5000uF, 35V. BOp each.
Dubllmr Electrolytics, 5000uF, SOV, 60p each.
. 6800uF, 25V, high grade, screw

2N3055 type T
S for £1.

110V NEONS, SCREW-IN-TYPE, 4 for 50p.

0.K.. but

PRAOGRAMMERS (magnetic devices). Contain
9 microswitches {suitable for mains oporation)
with 9 rotating cams, all individually adjustable.
tdeal for swuchmg disco lights, dispiays, etc..
or industrial machine programming. (Need siow
motion motor to drive cams, not supplied.) 9 switch
version £1-50.

Lesd suppressors {10kohm} for mobile plug leads.
4 for B0p.

HEAVY DUTY RELAYS, 24V d.c. operated {will
work on 18V) 3 heavy duty make contacts {around
104 rating} + 4 change over contacts + 1 break
contact. New, complete with mounting bracket.
{Ideal for switching HT on Linears} Many uses for
this high quality unit. £1.50 each.

termmals with mourmng clips, 50p each.

Plessay Elec(rolvﬂcs 10,0004F at 83V, 75p each.
Plessey Cathodray gacltors 0-0.4uF at 12.5kv
DC. Screw terminals.

PLEASE ADD 12}% VAT TO ALL CAPACITORS.

TV PLUGS AND SOCKETS
TV Plugs {metal type), 5 for 50p.
TV Sockets {metal %ac) 4 for 50p.

TV Line C 0-back socksu), 4 for 50p.

TO3 transistor insulator sets. 10 for 50P.

Please add 124% VAT.

PLUGS AND SOCKETS

N-Type Ptugs 50 ohm, 60p each. 3 tor £1.50.
PL259 Plugs (PTFE) brand new, packed with
reducsrs, 85p or 5 fo

$0239 Sockets 1PTFE) bmnd new (4-hoie fixing
type), 50p each or § for £2.25

somzn SUCKERS (Plunger Type) Standard
Modsl. £4.50. Skited Model, £4.95. Spare
Nozzles 80p each.

WELLER SOLDERING IRONS

EXPERT. Built-in-spotlight iltuminates work. Pistol
grip with fingertip tngger. High efficiency copper
soldering 1ip.

EXPER SOI.DER GUN. £6.80 + VAT {54z},
EXPERT SOLDER GUN KIT {spare bits case.
atc.), £9.80 +VAT {78p)

SPARE BITS, PAIR, 30p + VAT (2p}.
MAIKSMAN SOLDERING IRONS

SP15D t15W £3°+ VAT {24p).

SP25D 25W £3 + VAT {24p}.

SP25DK 25W + bits. etc.. kit £3 85 + VAT {31p}.
SP40D 40W £3.44 + VAT (28 pl.

BENCH STAND with soring Marksman lrons,
£2.22 + VAT {18p}.

SPARE BITS

MTS8 for 15W, 46p + VAT (4p}.

MT4 for 25W. 38p + VAT (3p!}.

MT10 for 40W, 42p + VAT {3p}.

TCP2 TEMPERATURE CONTAOLLED IRON.
Tnmperl(um controlled iron and PSU. £27 + VAT

{£2.186).
SPARE TIPS

Type CC single flat, Type K double flat fine tip.
Type P, very fine tip. £1 each + VAT {8p}.

MOST SPARES AVAILABLE.

MULTICORE SOLDER
Slxo 5 Saybit 18 s.w.g. In alloy dispenser, 32p

VAT {3p).
Slxs 19 SAVl e Savbn 18 s.w.g.. 56p + VAT (4p).
Size 12 Saybit 18 s.w.g. on Dlastic reel £1.80
+ VAT (18p).
4 Kg. {1 Hb) 60 x 40, 20 3.w.g. on plastic reel £3.

Terms of Business: CASH WITH ORDER. MINIMUM ORDER £2. ALL PRICES YNCLUDE POST & PACKING (UK ONLY). SAE with ALL-ENGUIRIES Please.

PLEASE ADD VAT AS SHOWN. ALL GOODS IN STOCK DESPATCHED BY RETURN. CALLERS ![CGM[ BY APPOINTMENT ONLY.

7

Get'a greal

c:rshclls

Our range covers over
selection in Britain.

A. Marshall (London) Ltd Dept: PW
40-42 Cricklewood Broadway London NW23ET Tel:01-452 0161/2 Telex: 21492

7,000 items. The largest

TOP 200 IC’s TTL, CMOS & LINEARS

CA3020A 2-29LM38ON  98pMCI350  75p76650N 110 TBA700Q 1-61
CAJ028A 1-0ILMIBIA 2-45MCI3SI 1-2076660N  60pTBA720Q 230
CA30288 1-29(LM38IN 1-60MCI352  97p|76666N  92pTBA7S50  |-98
CA3030 1-24[LM382N  1-25MCI357  1-45TAA3I0A | -50TBA750Q 2-07
CA3030A |-89LM384N |-45MC 458 1-15TBAB00 |-
CA3045 1-40ILM386N  80p|NE555 2-48TBABIO
CA3046  89p|LM3BIN  |-05NE556 1-00TBAB20 |-
00[NES65 190 TBAS20 |-
s 1o
CA3051  60plLM709C  65pISAS560 .
CA3080  6BRLMJOIN  48pSAS570 }-32;8‘123& 34
CA3080A | 88LM710C p 50O42P 2-15TCA270 2-28
CA3086  SIpILM7ION  6007600IN 132
CA3088  1-59LM723C  85p76003N gl LS00
CA3089  2-52LM72IN Ni g iCAZ0ARIGNI
CA3090 3-8OJLM74IC BO0ITCA420 Sl 04
CA3130  94plLM74IN ISR B
LMIOTA  65p/LM74i-8 (OSIMCATIO LTS
R Gl 65p TCA750 2-30
LM304  2-45LM748-8 1-$BTCATE0 {38
LMIOTN  6Sp|LM748N 2-24TCAB00  3-13
LM308N  §-17)LM1500 2:30UAAL70  2-00
LM3IO9K  2-10/LMIBOS 2-21UAAI80 2-CO
LM317K  3-00/LMI828 2-30.CD4000  20p
LMIIBN  2-25[LM330IN  85p|7613IN 2-21/CD4001  20p
LM323IK  6-40(LM3302N 1-4076226N 2-30CD4002  20p
LM33I9N  F-75(LM340IN  75p[76227N 1-98/CD400¢6 1 -10
LM348N  1-91[LM3900  75p76228N 2-07/CD4007 0p
LM360N  2-75LM3905  1-60/76530N 2-21/CD4008  97p
LM370N  3-00LM3909 68p(76532N 2-30CD4009  STp
LM37IN  2-25MCi035 1 -75776533N 3-13|CD4010  87p
LM372N  2-15/MC1303 | -4776544N 3-22/CD40it  20p
LMI7AN 2 23MC1306 1 D07essen 1 Bicoml 7o
: 176546 .
LM377N  1-75MEI310 76550N | RcBiit o
LM376N  2-25MCI312  |-9876552N 2-50CD4015 1-01
LM379S  3-95iMC1327 76570N 2-08TBAGS|  1-80CD4016  S6p
LM380-8 9op|Mcmo 76620N  1-10,TBA700  1-52ICD4017 101
SEE US AT THE ALL ELECTRONIC SHOW

GROSVENOR HOUSE 19-21 APRIL

Practical Wireless, May 1977

& 85 West Regent St Glasgow G2 2QD Tel: 041-332 4133
& 1 Straits Parade Fishponds Bristol BS16 2LX Tel: 0272-654201/2

1977 CATALOGUE NOW IN
STOCK PRICE 55p post paid

Call in and see us

POPULAR SEMICONDUCTORS

2N696  35p | 2N2907 2ip | 2N379% ) 10 | 2N6121 38p | BCIO7 I5p
2N697  30p | 2N2907A 22p | 2N3792 3-50 | 2N6i22 4lp | BCI08 13p
2N698  62p | 2N2924 15p | 2N3794 20p | 2N6123 43p | BCI09  I5p
2N699  55p | 2N2926 12p | 2N3819 36p | 2N6i26 BCII3 17p

2N2222A 23p
2N2368 23p
2N2369 25p

N2905 37p
2N2905A 28p
2N2906 28p
2N2806A 25
“FULL lA'r

N3790 3-10 | 2N610
GE OF THYRISTORS, TRIA

p AF280

. DIACS, ZENERS CAPACr

IgsgkRESISTORS, SOLDERING IRONS. ‘TooLs ETC., ALWAYS IN
Prices corract at 28th. Fab., 1977, but all exclusive of VAT. P. & P, 30p

71




NOTICE TO READERS

When replying to Classified Advertise-

ments please ensure:

(A) That you have clearly stated your
requirements.

(B) That you have enclosed the right
remittance.

(C) That your name and addreds is written
in block capitals, and

(D) That your letter is correctly addressed
to the advertiser.

This will assist advertisers in processing

and despatching orders with the minimum

of delay.

Receivers and Components

g Co,
A .3
“"VINTAGE RADIO “*»,_
1920 to 1950

Recelvers, valves, components, service data,
historical h, books, { repairs
and restorations. A compiete service for the
coilector-and enthuslast of vintage radlo.

S.a.e. with enquirles and for monthly newsheet.
Full 1078 catalogue, 50p post paid.

TUDOR REES (Vintage Services), 64, Broad
Street, Staple Hill, Bristol, 8816 5NL. Tel.
Bristol 585472,

ITT 5870ST N1X1+Data, 50p. Sperry

SP425-09 (9 digit display)+data, £1
SKT. 50p. 747 (Class II), £1-35. MM5314
+data, £3-35. SKT, 45p. TIL209, 10p.
BC108, 10p. IN4148, 3p. EX7001 (CT7001),
£5-50. 741 DIL, 18p. TO99, 20p minia-
ture 5 position toggle, £1. P/P 10p. LB,
43 Westacott, Hayes, Middx UB4 8AH.

VALVES

Radio - T.V. - Industrial -~ Transmitting
We Dispatch Valves to all parts of the world
by return of post, Air or Sea mail, 2700
Types in stock, [930 to [976. Obsolete types
s specialicy. List 20p. Quotation S.A.E.
Open to callers Monday to Saturday
9.30 to 5.00 closed Wednesday [.00. We
wish to purchase all types of new and
boxed Valves.

COX RADIO (SUSSEX) LTD.
Dept, P.W. The Parade, East Wittering,
Sussex PO20 8BN West Wittering
2023 (STD Code 024366)

Classified Advertisement

SE19LS. (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 should
always be sent registered post. Advertisements,
together with remittance, should be sent to the
Manager,
Wireless, Room 2337, IPC Magazines Limited,
King's Reach Tower, Stamford St.,

Practical

London,

CONDITIONS OF ACCEPTANCE
OF CLASSIAED 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.

SPECIAL OFFER

MULLARD OC28 TRANSISTORS complete with
mounting nuts and bolts. Ex equlpment but
FULLY GUARANTEED
20p each, 90p/5 £8/50
All prices Include VAT.
P. & P, (1stclass) 20p. C.W.O. S.A.E. for full lists.
J. C. JONES (WS1)
Mail order only
46 Burstellars, St. lves, Cambs. PE17 4XX

SEMICONDUCTORS:— INY14E 3p each
£1-80/100, £13/1,000 800v 1
(1N4006 equiv.) 5p each, £4/100, 235/
1,000. Zeners:— 2-2-36v 5p each, £4/
100 (no mix), £4-50/100 (mix). G.P.
Silicon Diodes:— 2p each, £1-30/100,
£10/1,000. 0A80/91 etc 4p each, £3/100.
Ltd Qty Branded Transistors: — BC212L
9p each, ZT 212 10p each, 2N2955 £1
each, 2N3054 £0-40 each, 2N3716 £1-50
each. CZ11 Thermistor 20p each, 10
for £1-50. S.A.E. for lists, P+P 20p
Bale Electronics, “Nanock,” Dalton,
Lockerbie, Dumfriesshire.

BRAND NEW COMPONENTS BY RETURN,

Electrolytic cap-citon 18V, 25V, S0V.—0-47, 1+ 0
2-2, 47 & 10mfd.—Sp. 22, 415 p. (50V—8|
100—7p (50V—-lp) 220—8p. (50V—10p) 470——!
(50V—18p) 1000/16V—15p, 1000/25V—18p. |0®/
50v—22p.

P " o bo d lectrolyti
01, 0-22 2 @ 35V, 4- 7I25V—||p
10;25V——|!p 22/13V 47/6V & 100/3V—

ic E12 urles 2/ 83V.
10pf. to 47pf—3p. 56pf. to 330pf.—4

Vertical mounting ceramic plate SOV

E; sarles 22pf-1000pf. E6 serles 1500pf-47000pf.

Polystyrene E12 series 83V horlzontal mount-
ing. 10pf to 1000pf—3p 1200pf. to 10000pf.—4p
Muliard polyester 250V vertical mounting ES
series. 0-01 to 0-1—4p. 0-15, 0-22—5p. 0:33, 0-47—
8p. 0-68—11p. 1-0—13p. 1- 5—209 2- 2—22p
Mylar (Potyester) Fiim 100V vertical mounting.
0-001, 0-002, 0-005—3p. 0-:01, 0-02—4p. 0-04, 0-05
—4ip.

Miniature resistors Highstab E{2 series 3%.
Carbon Fllm 0-25W 10 to 10MO. (10% over
iMa)—1p. Metat Fllm 0-125W, 0-25W & 0-5W
100 to 2M20.—1{p. Metal Film 1w.270 to
10Mn —Zp en

1N4006—Tp. 1N4007T—8p.
BC1 07/3/9 BC| 47/8/9 B#‘ 51/8/9& BF194 4 197—8p.
Fuses 20mm. glass. 13" glass & 1" ceramlc. 2{p.
C?A'T 10p. (Free over £4-00) Prices incluslve of

THE C, R. SUPPLY CO,,
127, Chesterfield Rd., Sheffield $8.

COMMUNICATIONS RECEIVER
modules, Small superhet circuit boards
requirmg only controls and tuned
circuits. 9 volt. Mosfet mixer, IC IF,
BFO, PROD. Det. Excellent AM/CW/
SSB results reported by delighted
users. SAE details. PR Golledge Elec-
tronics, Millend, Stonehouse, Glos.

Precision Polycarbonate Capacitors
All High Bubimy—cmmly Low Leakage

440V AC RANGE 63V DC RANG!

Valoe Dimsn- Price | Value(uF)+1% +2% +5%

({7 ) l;?nl(nll)m)mh 0-01-0-2 41.28 76p 50p

01uF 27 127 68p |o.63uF 4144 84p  66p
0-15uF 27 127 80p |1.0uF 81-56 9lp 60p
0-22uF 38 16  86p |1-6uF 2174 2116 67»
0-36uF 38 16  92p |2.ouF 2198 21-38 76

2-0uF 508 20-4 £1-06 | 22uF £9-66 26-44 2390
TANTALUM BEAD CAPACITORS—Value avallable:
0-1, 0-22, 0-38, 0-47, 0-68, 1-0, 2-2, 3-3, 4-7, 6-BuF at
15V/26V or MV 10-0uF at 16\'/20V or 25V; 22-0uF at
8V/10V or 16V; 33 00uF at 6V or 10V; 47- OuF at 3V or
6V; 100-0uF at 3V. All at 18p* each, ‘10 for £1-10°, 50
for 28, 100 for 28*,

TRANBISTORS & 1.C.'s

BC107/8/9 9p | *BC212/212L 18p | 2N 30565 50p
*BCl14 12p | *BC213/213L 11p | OC44/45 80p
‘BClﬂ/BID 109 *BC214/214L 11p | OC71/2 20p
* B 18p | *BF194/0 12p | NE556 Timer 81p
‘BC]54/7/8/9 llp BFY60/1/2 80p | 741C8pln DL 8!)
BC182/182L 11p | AF178 40p | ZN41l4 21
*BC183/183L 11p | AF238 38p | BN76013ND
*BC184/184L 18p | 2N3702/4 1lp #1-50

POPULAR DIODES -1N914 8p, for 8 45p, 18 for 80p
IND16 8p. 8 for 45p, 14 for 90p; 1844 8p, 11 for 80p;
268 for £1-00, IN4148 5p, 6 for 27p, 12 for 48p; 1N4001
Sp: 002 8p; 003 8}p; 004 7p: 005 7§p; 008 8p: 007 8jp
LOW PRICE ZENER DIODES—400mW, Tol. +5% at
5mA. 3V; 3V8; 3V8; 4V7; 5V1; 6V8; 8V2; 6V8; TVS;
8V2; 9V1: 10V; 11V; 12V; 13V; 18:6V; 16V; 16V; 18V,
20V; 22V; 24V; 27V; 30V; 33V. All at 7p each, & for 33p,
10 for 85p, 60 for £3-12. BPECIAL OFFER: 100 Zenera
may be mixed) for #6-00.
RESISTORS—High stability, low noise carbon fiim §%
W at 40°C. §W at 70°C. E12 series only—from 2-2 ()} to
2-2M Q. ALL at 1p® each. 8p® for 10 of any one value,
70p* for 100 of any one value. SPECIAL PACK; 10 of
each value 22 Q to 2-2M Q (730 resistors) £5°.
SILICON PLABTIC RECTIFIERS —1-6 amp, wire-ended
DO27: 100 P.1.V. 7p (4 for 26p); 400 P.I.V. 8p (4 for 30p).
BRIDGE RECTIFIERS 24 amp: 200V 40p: 360V 4bp;
800V 55p.
SUBMINIATURE VERTICAL PRESETS—0-1W only:
All at 5p* each; 50; 100; 220; 470; 680 ohm; 1k; 2k3;
4k7; 6k8; 10k; 156k; 22k; 47k: 100k; 320k; 680k: 1M;
IM8; 5M.
PLEASE ADD 20p POST AND PACKING ON ALL
ORDERS. EXPORT—ADD COST OF SEA/AIRMAIL.
Add 8% VAT to all items except those marked with *
which are 1234 %.

8end 8.A.E. for additional stock lists.

Wholesale price lists {lable to bona fide companies.

SOWTER TYPE 3678
MULTITAP MICROPHONE TRANSFORMER
Primary windings for 600 ohm. 200 ohm and 80
ohm with Secondary loadings from 2K ohm to 10 K
ohm Frequency reupon.e Iplus/mlnus 1dB 20 Hz
to0 25 KHz. Contal | box
33mm diameter by ﬂmm hluh wlith colour coded
end feads, low distortion. Dellver (smalfl quanti-
ties) EX STOCK, HIGHLY COMPETIT VE PRICE
FULL DETAILS ON REQUEST.
E.A.SOWTERLTD,, Dodhnm Place, Ipswich,
1P4 IJP Telephone 0473 527904

CARBON FILM RESISTORS. 0-33W
5% Hi-stablility E12 series 4-7Q-1M. Any
selection 0-9p each, 0-8p 100+ 0. 75p
1,000+. Inclusive prices E
C. N. Stevenson (PW), 304 Avery Hill
Road, London SE9 2JN.
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V.H.F./F.M. Aerials. British made by
Panorarna (communication  aerials
specialists). Chrome with black base
settable V, L or dipole. Specify 75 or
3000. £1-95 inclusive. P. Baker, 6
Serpentine Road, Sevenoaks, Kent.

MARCO TRADING (Dept. P4),
The Old School, Edstaston, Wem. Shropshire.
Tel: Whizall 464/465 (3TD 094 878)
(Proprs. Minicost Trading Ltd.)

AMPLIFIERS, NEW, Boxed,
working 1 watt audlo.
AMPLIFIER PANELS with 2 speed motor con-
trolier Incorposated uses IC Type LM380N and
runs from 9 volt P/Supply. Oniy £1-00 each Inc.
VAT/P & P etc. Drawings + |C Data add extra
80p to order from:—

INDUSTRIAL RF SERVICES, 51 Deptford
Broadway, London SE8 4PH. Phone 692-4284.

Guaranteed,
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TOUCH CONTROLLED
LIGHTING KITS

These KITS replace conventional light switches
and control 300W ol llnhtlng No malns rewlring
it All with easy

to “follow Inltruc(lonn

NEW! TSD300K—TOUCHSWITCH and DIMMER
comblned, ONE touchplate to switch light on or
off. Brightness controlled by small knob. ONLY

£5-95.

TS300K—TOUCHSWITCH. TWO touchplates
ON and OFF—ONLY £3-87.
TSA300K—AUTOMATIC. ONE touch plate. Light
turns off after preset delay £3-6

LD300K—LIGHTDIMMER KIT—£2~45.
CMOS (Motorola)

4000 16p 4013 Sip 4040 7p
4001 16p 4015 ip 4049 4%p
4002 16p 4016 5ip 4077 45p
4007 16p 4017 9p 4501 20p

4011 16p 4023 17p 4519 S6p
012 ATp 4025 1p 4566  138m
TRIACS 400V TO220 NE555 8 pin DIL  38p
Case isolated TAB 741 8 pin DIL 24p
6-5A 30p 8-5A l!p 2N8027 (PUT) 3p
Diac 21p 2N3055 36p

QUANTITY DISCOUNTS ON REQUEST.
ADD 8% VAT plus 25p P&P. Mail Order Only to:

T. K. ELECTRONICS (PW)

106 Studiey Grange Road, London, W7 2LX

RESISTORS: AEL2 Type. Carbon Film
High stab. 5% E24 range. Sold in
units of 10. 4w (4E7 to 2M2) 8p per
10. 1w (10E to 10M) 9p per 10. Also
Transistors BC 108/9 75p per 10. LEDs
TIL209/FVL117 Red 12p, Grn&yell 20p.
SAE for more details to CW Elec-
tronics Dept PW 10, Kingsley Path
Britwell- Estate, Slough, Berkshire
;JVAT at High rate 121 9, & Postage
p).

ROCKBOTTOM PRICES
brand new, by return FET.NSSF
15379, equiv. to 2N 3819-15p. 2N
697-10p. BC 107-6p. BC 184-5p.
BC214-5p. TIP 31.35p. TOS5. HT,
Sinks-6p. Post & VAT inc. CWO/

S.A.E. enquiries to:—

DECTRONICS,

275 Vale Road, Ash Vale,
Aldershot, Hants.

For Sale

NEW ISSUES of “Practical Wireless”
available from April 1974 edition up
to date. Price 55p each:— Bell's Tele-
vision Services, 190 Kings Road, Harro-
gate, N. Yorkshire. Tel (0423) 55885.

PRACTICAL WIRELESS. Vols. 46, 47,
48, bound, 49 unbound with indexes.
£4’ each mcludmg ostage. Colm Nolan,
25 Beech Park, Athlone, Ireland.

WIRE Recorder Webster 1947 Working
with wires. OFFERS Bristol 0272-
550876 Office Hours.

NUMBER of magnificent informative
SONY radio-cassette-corder, t/recorder
service manuals for sale. 01 422 5185.

S.T.C. (Mono) AMP, Complete with
8 speakers, Reslo/Mike, Garrard Deck
T/Base S/Tint cover, complete with
stand. Ramsbotton (Lancashire) 2858.
Only £130.

Service Sheets

o BT o T T TN 8 b T e e i s s i S i S P S e o S St T A T, @ L
SERVICE SHEETS — COLOUR TV SERVICE MANUALS

Service Sheets for Mono TV, Rndlo-. R-cord Plnyou nnd TIpO Recorders 75p.

Please send large S
B.R.C. PYE ECKO PHILIPS ITT/K

Let us quote you.

We can suppily manuals for most muke- of Colour Television Rocl-vor- by return of post.
ONY G.E.C. HITACHI
FERGUSON H.M. V MARCONI AND MANY MOR

BAIRDEULTRA INVICTA

Please send & S

Also comprehonslve T,V. repalr mnnu-l- by J.M_Court. s, ’A E. for detalls.
TECHNICAL INFORMATION SERVICE
10 DRYDEN CHAMBERS, 119 OXFORD ST., LONDON WIR 1PA
MAIL ORDER ONLY

ra prompt reply.

SERVICE SHEETS, radio, TV etc.
10,000 models. Catalogue 24p, plus SAE
with orders, enquiries. elray, 154
Brook Street, Preston PR1 7THP.

LARGE SUPPLIER
OF
SERVICE SHEETS

(T.V., RADIO, TAPE RECORDERS,
RECORD PLAYERS, TRANSISTORS,
STEREOGRAMS, RADIOGRAMS,
CAR RADIOS, TUNER SHEETS)

ALL AT 75p EACH (Except colour) & CAR RADIOS
Please state If Clrcuit will do if Service Sheet not

In stock.
‘* PLEASE ENCLOSE LARGE 8.A.E
WITH ALL ENQUIRIES & ORDERS "
Otherwise cannot be attended to

(Uncrosssd P.O.s please, originai
returned If service sheets not avallable.)

PLEASE NOTE
We operate & *‘by return of post' sarvice. Any
claims for non-dellvery should be made within
T-daye of posting your order.

C. CARANNA
71 BEAUFORT PARK
LONDON, N.W.11 6BX
Wa have the largest supplles of Service
Sheets (strictly by return of post). Please
state make and model number aiternative.
Free TV fault tracing chart or TV list on
request with order.
Mall order or phone 01-458 4882
Large Stocks of Colour Manuals
NO OVERSEAS MAIL PLEASE

Books and Publications

CI'IQ BOOK SERVICE

Th- cm.oa. Rey Oulllouopo il L L )
15t & 2nd Books of Transis Equiv & Substitutes (Sec D155
Radio Recsiver Conwtr'n uging ICs & Tranustors . 1 £0-70
Radio Antenna H' or Long Diss. Recep 1 €095

B Ecironie Noveley Circuier
Audio Enthusiases Handbook
The Complete Car Radio Manual . © . . . | |
Solid State Powar Supply Handbook
ICs & Tranuator Gadgets Construction Handbook
Integrated Circuits Equiv & Subatitutes Handbook . -
Manual of Electromic Circuits for the Home . . . . . L4060
Elgctronic Gadgets & Games
PRICES INCL. P&P. SEND 5.A.E. FOR FULL LIST. NOTE NEW ADDRESS

4 CHILCHESTER COWRT, WICK HAN B BECHEMHAW LENT BHS ZUW

SIMPLIFIED TV REPAIRS. Full repair
instructions individual British sets
£4-50, request free circuit diagram.
Stamp brings details unique TV
Publications (Ausepw) 76 Church
Street, Larkhall, Lanarkshire.

Wanted

WANTED—NEW VALVES, TRAN-
SISTORS. TOP PRICES, popular types.
Kensington Supplies (C), 367 Kensing-
ton Street, Bradford 8, Yorkshire.

WANTED. Codar P. R. 40 R.F. PRE-
SELECTOR. Meek, 4 Byways, Strode
Road, Clevedon, Avon.

START YOUR OWN BUSINESS
REWINDING ELECTRIC MOTORS

This unique instruction manual shows step by
step how to rewind motors, working part or full
time, without previous experience. Everything
you need to know easlly explalned, including
where to obtain materlais, how to pet all the work
you need, etc. A goldmine of Information and
knowledge.

Only £3-90 plus 26p P&P.
Magnum Publications Dept PW5

Educational Ma
GO TO SEA as a Radio Officer. Write:
Principal, Nautical College, Broadwater

Fleetwood FY78JZ.
Practical Wireless, May 1977

y Trading Estate, Brinksway,
Stockport SK3 0BZ.
o Diatel tad

BELL’'S TELEVISION SERVICES For
Service Sheets on Radio, TV, etc., 75p
plus S.A.E. Colour TV Service Manuals
on request. S.A.E, with enquiries to
B.T.S., 190 Kings Road Harrogate, N
Yorkshire. Tel: (0423) 55885.

SERVICE SHEETS, Radio, TV, etc.,
50p and s.a.e. Catalogue 20p and s.a.e.
HAMILTON RADIO, 47 Bohemia Road,
St. Leonards, Sussex.

Ladders

LADDERS. Varnished. 20ft 9in extd.
£25-33. Carr. £1-90. Leaflet. Also alloy
ext, up to 62!;ft, The Ladder Centre
(WLS) Halesfield (1) Telford, Salop.
Tel: 586644. Callers welcome.

Aerials

G2DYM AERIALS
TXers and S.W.L's.—Have a proper aerial
system, anti-TVI, individually designed,
purpose built for your particular interests,
QTH and Equipment by an ex-BBC Trans-
mitter and Aerial Engineer.

Details large S.A.E. and 3 84p stamps.
LAMBDA ANTENNA STUD FARM
WHITEBALL, WELLINGTON,
SOMERSET

Electrical

STYLI, CARTRIDGES & AUDIO LEADS
etc. For the best at keenest prices send
S.A.E. for free illustrated list to:
Felstead Electronics (PW), Longley
%Sge, Gatley, Cheadle, Cheshire. SK8

Miscellaneous

MAGNETIC MICROPHONE SPEAKERS
4T Inserts, ideal for all sound speaking and
tistening applications.

Very rugged—d ¢. resistance 20 ohms.
Slze: 13" dia. §” deep.

40p ea. + 10p P & P.

6 for £2- 20+209P&P

S.A.E. for list of manv ‘other items.

Trade enquirles welcome.

B.B. Supplies, 141 Shaimsford Street,
Nr. CANTERBURY, Kent CT4 7QZ.

LOW-COST I1.C. MOUNTING for any
size DIL package. 100 Soldercon
sockets 65p. 7 and 8 hole plastic
supports 5p/pair. Quantity rates SAE
detajls and sample. Trial P 65p.
(P & P lOp/order{. P.K.G, Electronics,

?1?;1;‘ Lodge, Tansley, Derhyshire DE‘{

H. M. ELECTRONICS
27%a FULWOOD ROAD, BROOMHILL,
SHEFFIZLD 815, 38D, .

BEC CABINETS (illus'd)

METAL CASES h!
DRY TRANSFER LETTERING ~ ™ i,

e
s

Send 15p for leaflets (Refundable) e
Trade enquirias Invited
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Miscellaneous (continued)

DO -IT - YOURSELF LOUDSPEAKERS RECHARGEABLE NICAD BATTERIES

for hi-fi are our speciality. Full range ENAMELLED COPPER WIRE ‘AA’ (HPT), £1-26; ‘Sub C’. £1-29; ‘C
of components and accessories in- seg S RIIDEES S0 oz 2ol (HP11), £2-38: ‘D’ (HP2), £2-92. PP3
cluding chassis speakers, crossovers, 20-29 2.45 1-60 .82 .59 £4-98. Matching chargers,'respec'tively'
sound absorbent, grille fabrics etc, 30-34 2:60 170 -89 84 £4-48, £4-48, £5-24, £5-24, £3-98. All
always available. We stock the 35-40 2-35 1:90 1-04 -5 prices include VAT. Add 10% post and
fabulous value Helme speaker Kits '"c'“’b"'“' pé&p and VAT. package. SAE for full list, plus, if
complete with full and easy instruc- S el I:’;?I“cggéﬂg“;"’ of copper and resistance wanted, 50p for ‘Nickel Cadmjum
tions, also Peerless and Wharfdale T scmn‘rf ‘c co Power’ booklet. Sandwell Plant Ltd.,
kits. Just about the lowest prices HEJS CIENTIELCAWIRECOM 1 Denholm Road, Sutton Coldfield,
anywhere! Send 81;p stamp for bar- Reg. Office: 22 Conlngsby Gardens, West Midlands B73 6PP. Tel: 021-354
gain list to: Audioscan, Dept PW-577 9764.
4 Princes Square, Harrogate, North
Yorkshire.
LOW GOST — HIGH EFFIGIENGY MISSING L.F.?
TesT oV LTI AT
on recelver. . Z as
Aun'o OSCILLATOR £22 20dB galn, antenna matching and 3-5-4MHz

oytput. ALL parts, coils, printed clrcult, 13" x

3” x 5” case, battery etc, instructions, money

back assurance, SEND £8-80 NOW.
CAMBRIDGE KITS

45 (PS) Old School Lane, Miiton, Cambridge.

Musical
Miracles !

- -
RAP?GE: IISOT’_-IC;. toé&Oka. OUTPUT;/: v,

sinefsq. D RTH : less than 0-029. 9V SUPERB INSTRUMENTS CASES b
. g 3 v
by Dewfron v Zadt;et?‘l% }‘\"/I;"T.a;?l:bllf :::dKilnts.f 9;5': A Bazelli, manufactured from heavy duty
K Leaflet available, also F.M. Signal Generator, PVC 'faced .Steel' Hundreds Of. people

Build your own synthesiser or musical effects Millivoltmeter, freq. meter, THD analyser, and industrial users are choosing the
using eome of the huge range of DEWTRON P.S. Units. S A' E. please forlliurature ' cases they Tequire t:l'Oln our vast
modules. Or build fuzz or waa-waa at budget = i : range, competitive prices start at. a
prices using special kits. TELERADIO ELECTRONICS LOW 32%. ExigmpleSZ w‘é}ﬂ’;b 'ljoepthv
P 3125 Fore Street, London, N9 O0PE eight, 8in x 5in x 3in -70, 10in x
SRV (o G i Tel. 01.807 3719 6in x 3in £2-42. 10in x 8in x 3in £3-02.
D.E.W. Ltd., 2564 Ringwood Road, Ferndown. 12in x 10in x 3in £3-96. 8in x 4in x 4in
£1-98. 10in x 6in x 4in £2-97. 12in x

Dorset BH22 8AR.

8in x 4in £3-96. 7in x 7in x 5in £2-91.

AERIAL WIRE., High quali v.C. 8in x 10in x 6in £3-96. 12in x 8in x 7in

covered multi-strand_copper. t%ft? 85p £4:40. 12in x 12in x 7in £4-84. Plus 85

e ik SRR T Y | et et e

. . ; 150ft, +51 (34p); 200ft, £3-36 o choose from. Prompt despatch. Free

CITIZENS’ BAND. British campaign (398); 250ft, £4-19 (463); 300ft, £4-97 literature (stamp would be appre-

for public 2-way radio. Citizens’ Band (48p); P&P in brackets. Al Radio ciated). Bazelli Dept No. 25, St

Association, 16 Church Road, St. Components, 19 The Borough, Canter- Wilfrid’s, Foundry Lane, Halton, Lan-
Marks, Cheltenham, Glos. bury, Kent CT1 2DR. caster LA2 6LT.

Computer parts for hobby,

O\RO/V/O experimental,educational

and professional use.

FRESH STOCKS OF THE POPULAR
CLARE-PENDAR ASC11 KEYBOARD
TYPE KB6 NOW TO HAND

ASCIl-Coded TTL. ible 4-bank alph ic reed-switch keyboards
wlth ROM encoder chip, strobed output, two-key rollover and debounce.
Standard 7-pit ASCIl code (no parity). Supplied complete with circult dia-
grams and code chart,
SPECIFICATIONS Power Supply: + S5VDC +5% 150mA; —12VDC +10% 10mA
Outout Logic Levels: Data Blts 1 through 7-0v /0"’ 45V; 2-6v 1" 5-25V Fan Out: One
standard TTL load, Strobe:2-6v 1" 5-25V; Ov '*0'' 46V, Fan Out: 10 standard TTL loads.
Strobe slgnal detay 10 milliseconds nominal to allow date to stabilise.
KB6: 56-station standard Teletype layout. AS RECOMMENDED FOR PRACTICAL
WIRELESS VIDEO-WRITER PROJECT, Price £39-50 plus £1 P&P + 8% VAT (send

£43-74).
ALSO AVAILABLE SPECIAL LOW COST KEYBOARDS
board. TTL

ible, strobed

KB5: 3-bank alphanumeric Baudot-coded 36-station key .
output. Price £20-00 plus £¢ P&P + 8% VAT (send £22-68).
NEW ARRIVALS

FABULOUS NEW 96-STATION CRT DtSPLAY KEYBOARDS 8-bit ASCII code, upper
and lower case output PLUS separate numeric pad. TTL loglc. Delayed strobe signal
and two-key roll feature. M ted In aftractive box, overall dimensions 20§ x 73 x
33", Price £65 00 + £3 carriage + 8% VAT (Send £73-44).
BCD-coded keyboard, upper and lower case outputs, 54 Key
lamps and onfoff switch. Set in attractive mounting panel, dimenslons 15§ X 5 x 23",
Price £39-50 + £2 P&P + 8% VAT (send £44-82),
Also available a few only of above model WITHOUT ENCODING, Price £25-00+£1-50
P&P + 8% VAT (Send £28-62).

FOR THE EXPERIMENTER
Single plane core memory ldeal for experimental and Instructional applications.
42 x 52 cores storage capacity with 230 0A10 dlode-loaded buffer.

ELECTRONIC BROKERSLTD |[iCiiaxiiotrdtas:
. Ferrite core memory plane mounted on plastic frame

5 x 8" conslsting of matrix 40 x 52 x 4 cores, divided

49/53 Pa ncras Road iR q into four Indlvidually addressable planes with separate
Al Sl ‘sense and Inhlbit wires per plane giving 1000 bits capa-

city, comprising of a grid of wires passing through

London NW'I ZQB inaid i | :esrélntg ggf:g).m 2 90 angle. £2-50 plus 40p + 8% VAT
Tel:01-837 7781 :
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GORSE’S
MAIN STOCKISTS FOR
UNDIG
Satellit 2100, 21 Wave Band Radlo, TK347 and
TK7aT Stereo Tape Recorders, Radlos, Radlo/
Cassette Recorders, Cassette Recorders, Micro-
phones, etc., etc
Please write (send S.A.E.), phone or cali for tull
detalls and prices.
42-44 CHURCH ST., 77 THE MALL
BLACKBURN BURNLEY
Tel: 51682 Tet: 35229

100 RESISTORS 75p
3w 5% C/Fllm 2-2Q—2- ZMQ (E12)
10 each of any value

All Cassettes in Plastic
€60 CASSETTES 32p Case wlth Index and

€90 CASSETTES 45pP Screwed Assembly.

———
All prices Include VAT Add Postage 10p in £1.
Quantity Olscounts. ?ALOP ELECTRONICS

10 Unlts 5% 3 WYLE COP
50 Unlts 7% SHREWSBURY
100 Unlts 10% Tel. 53206

onic

HI-FI DISCOUNT CENTRES

DISGOUNT
SPEAKERS

Imp8 or 15Q as app.

WILL BUY. Radio Equipment from
World War 1 and the 1920s. Crystal

sets; Valve transmitters and re-
I_EPH ceivers, Test sets; Speaker and good
park Sets also

Guarantees:
old components.
sought. Diagrams sketches and infor- T':AANNEsz"Y’,“,"
P' c K- U P AD mation to G3SYX Box No. 136. OTHERS 1 year
ALL PRICES
Phone sucker in either 3 DIN 1 Jack. ARMATURE & COIL WINDING INC. VAT .
35 Jlx:ck l;’l{ulmo or ‘li’hlhppsl EL3581/358}2‘/B: OEINAMELLEID COPP'ER Wlnid ' List SP""I‘:_:
or other ilips models ease state whic nly top quality materlals supplie . : - !
onc. Al orders dispatched within 24 hra. B e oo A eaEa U it
S.W.G. 11b reel 3 Ib reel 8” A.F. Model 80 Sp. Price  £5-95
10 to 19 £2-95 £1-60 8" A.F. Model 83 Sp. Price  £6-95
) - 20 to 29 £3-15 £1-80 FANE 8" 808T Sp. Price  £3-95
e 30to 34 £3-45 £1-90 FANE 8” 807TP Sp. Price  £4-75
35 to 40 £3-65 £2-10 8" WHARFEDALE LINTON KIT  Pair €239

All prices are inclusive of P. & P. in U.K. 8” FANE MODE ONE KIT Sp. Price Pair £19°75

- INC. COPPER SUPPLIES, 102 Parrswood Road, 10” WHARFEDALE GLENDALE XP
VAT Withington, Manchester 20. Tei: 061-445 8753 KI Sp. Price Pair  £53-95
10” ELAC Model 10RM Sp. Price £3-85
POST FREE 127 FANE 121 /15LR 20w Sp. Price  £7:95
12” FANE 122/10 25w Sp. Price  £9:95
..] 12” FANE POP 25T Sp. Price  £995
12 TITAN 12/4€ 45w £15-80 £10-95
NOTICE TO READERS 12” TITAN T12/60A 60w £22-50 £12-95
12” TITAN T12/100A 100w £36-00 £22-95
12” CELESTION GIIM Sp. Price £12-99

12” CELESTION GI2H 30w Sp. Price £15-95
12”7 CELESTION G12/50 50w Sp. Price £16-50
12” CELESTION GI12/50TC Sp. Price £17-95

Dept. P.W,, 1115, Finchley Road,

Whilst prices of goods shown in
Temple Fortune, London N.W.II.

Tel- 01.458 4755 classified advertisements are correct at 127 GOODMANS 12 Fo Sp. Price  £17-95
:0t- : . ) ~ GOODMANS 12 PG Sp. Price  £17-95
the time of closing for press, readers 127 FANE 'SPECIALIST P A 80 €24'75 €16.95

. . 7 . . £25-95 £17 95

are advised to Cg“k with the adverns;r 2 U GUITARBOL G4 75 g16 95

; iabili o 0B £24-95 £16-95

both prices &z availability of gooas 127 FANE CRESCENDO 134 (5735 €370

before ordering from non-current issues 127 F . 120 £59:95 £39-95

o 13+ FANE 12 BASS £56-70 £39-95

PRINTED IR ur"s of the magazine. 157 AN TI5/60 60m £28-00 £18.95
15” TITAN T15/70 70w £28-00 £19.95

15” TITAN T15/100 100w £41-00 £28-95

and HARDWARE 15" FANE SPECIALIST‘ BASS 85 £37-75 £28-95
15 ASS 100 £39:95 €29-95

IS"GOODMANS 15p° Sp. Price £22-50

15” CELESTION GISC Sp. Price  £26 95

Readily avallable supplies of Con- 15” FANE CRESCENDOIS/IOOA €72 95 £49-95

15~ FANE CRESCENDO BASS _ £76:00 £49-95

structors’ hardware, Aluminium sheet I N IN M 157, ., {S/100LT £74-69 £49-95
s' ' m 4 STAT 0 TERCO 157 COLOSSUS 200w  £108" oo £69-95

and sections. Printed circult boards, g" E’ggé;ke“so?slgow 5 £47-00 £33-95
X R P N £38 95

top quality for individual designs. IB” CELESTION GI18C sz. ;::5: cgg-;o

18” FANE CRESCENDO I8A  £101-95 £66'95

Prompt service. Send 15p for catalogue. 18” FANE CRESCENDO BASS £89-95 £59-95

187 |, 'COLOSSUS' 200w £115-00 £69:95
HORN UNITS
Ramar Constructor Services, CELESTION MHIOOO Sp. Price  £13°75
FANE 910 MK £17-75 £10-99
Masons Road, Stratford on Avon, EQHE 920 czg.gg £39-95
Warwicks. Tel. 4879 a3 S 3493
wicks - FANE J104 £16-95 £12-95
+ V.AT. £1-52 HIGH POWER ‘CROSS ovzns'
Solve your communica- FANE HPXI or HPX2 £2-75 £1°7S
4-Btation Transistor I .n""“.y‘lii’ﬁ."(‘i"m'l.'ﬂ' ::: A AL SEUERES LLE N CYFLIR LTS
8] ntercom r . - .
P.C.B. MATERIAL. Assorted ganels 3 sub-f,nm rol:)mt ;mm cabinets for desk or wall :’]#‘p‘:N ’%—‘,’{‘4 %w é: ,f,'.',':: 23 .::
copper clad laminate. 1/16in and 3/32in mounting. Callftalk/listen from Master to Subs and TITAN TS2H 10 Sp. Price £25-95
Single/double sided. Paper/glass. s:b- ws%;;:z IBd::;l{Nn:ltablde 13rml;min(e;;."§\tx; HE 1-Fl 3sl;EAl(ER SYSTEMS )
1 gery, Schools, i an LEAK 3020
Minimum 2 2in x Sin. Approx 2 sq it on one 9V bnnery On/oft switch. Volume control LEAK 3030 ;:',: g:;?;g Jf;:g
per pack. £1-90 inc. p & p. Peter Complete with 3 connecting wirea each 66ft. and LEAK 3050 Pair £218-00 £162-95

other accessorles. P. & P. 90p.

MAINS INTERCOM NEW MODEL
No bstterles—no wires. Juat plug in the mains
for instant two-way, loud and clear communication.
On off ewitch and volume comtrol. Price £33-74
per pair P. & P. 90p.

NEW! AMERICAN TYPE CRADLE

TELEPHONE AMPLIFIER

CLESTION DITTON IS Pair £124-15 £85-95
CELESTION DITTON 33 Pair £190:57 £129-95
WHARFEDALE CHEVIN XP Pr. £40-12 £28-95

Jones, 2 Princes Street, Southend on
Sea, Essex.

§® TREASURE TRACER

l I Metal Locator
@ Varncao tuning
@ Britaln’s  best selling matal
locator kit; 4,000 sold
@ Weighs only 220z. Fitted with
Faraday shleld.
@ Speaker and earphone operation
@ Knpcks down to only 17In,
@ Prebulit search colil anembl{
: Thoroughly prolessional finis
®

WH'FEDALE D'VEDALE SP Pr. £197 24 £142-95
WH'FEDALE L'TON 3XP kit Pr. £47-90 £34-95
Extra Special prices for quantities.

MANY OTHER DISCOUNT LINES
(for personal callers only)

AMPS, T’TAPBLES, JINGLE MYACHINES.

DISCO CONSOLES, LIGHTING, CABINETS,

CREDIT TERMS AVAILABLE °rders £20
Phone orders accepted from Access & Barclay
card holders.

Please send stamp for leaflets or with enquiries.

Branches at Prices correct at 15.2.77.

403 SAUCHIEHALL STREET
Many people can listen at a time. Increase efficiency Tel: 141 332 0700 GLASGOW

, shop, workshop. Pertect for *‘cont 59 Grai S
C°m°"" £14 75 Bulit & tested £19 75 oh:u‘:m‘i:av.euozh:fnr 'o%ln;. e’i“o'; nc;(:k:r;:'e:.' Tell'a:;;g;rz treet NEWCASTI-E

14
Po:t £1-00 +E1-18 VAT Post£1-00+£1-58 VAT consult files. No long walting, saves time with 106 :(E)WPORT MIDDLESBROUGH

long-distance e-modtm/on He‘wh 101\:‘1’1151 D‘I{egz
S tape recording model at 1.3 A
mr'ggezﬁ.'f:;nn%";\'c 2 P. & P 76p, 10-day price refund guarantee. Cleveland TS| 5}F. Tel: 0642 211':02
ail order only) Mail Orders & Exports enquiries to Middles-
LMD iy ™ bro Branch Add 75p carr. on orders under £7.

LONDON DIRECT SUPPLIES Q J we
2% mlﬂml HIGE & HES Cabinets for personal shoppers only.

LY
13-95
VAT 21-12

As seen on BBC1 and BBC2 TV
You only need soldering Iron,
screwdriver, pllers and snips
Five transistor clrcult

Send stamped, addressed
envelope for leaflet

Lates ised A ) with
dehched plug-in spuker Plncing the receiver on
to the cradle activates s eswitch for immediate
two-way conversation without holding the handset.
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TRANSISTORS » [ ] P
v o | BF179® 33 | MPSUOS 32 | TIS44 27 | 2N2026Y 8
ACIt7 35 ] BCi54 20 | BFi80° 33 | MPSU06 32 | TIS46 40 | 2N3011° 30
AG12s* 22 | BC157 40 | BFi8te 33 1 MPSUS2 65 | TIS50 47 | 2N30s3s 18
AC126* 18 | BC158 12 | BF182® 33 | MPSU55 60 | TiS74 47 [ 2N3054* 48
AC127* 13 { BC159 93 | BF183* 33 | MPSUS6 82 | TISe1 24 | 2N3055° 49
AC128° 18 | BCiso 32 | BF184* 28 | MPU131* 39 | ZTX107 12 | 2N3525° o8
33/35 CARDIFF ROAD, WATFORD HERTS, ENGLA AC141* 22 | BC167 12 g;}gi' :: g(c:gg :; gg% :g ;ng}; :g;
* K38 | BC168 12 . b
MAIL ORDER, CALLERS WELCOME. Tel. Wattord 37774 ﬁg“;_ :: 28"‘” :: 2232 :2 gggg: ;: g§% :: 2’,13?83 :‘z
AC142K® 170 E
DEVICES BRAND NEW, FULL SPEC. AND FULLY GUARANTEED. AGi76* 18 | BCI71 11 | BFie7 15 [ OC3s® 70 | ZTx3o2 19 | 2N3703 12
sllilblnls OESPATCHED BY RETURN OF POST. TERMS OF BUSINESS: | ACis7* 18 | BGi72 11 | BF198 15 | OC38® 58 | ZTX303 22 | 2N3704 19
CASM/CH!QUE/P 0.s OR BANKERS DRAFT WITH ORDER. GOVERNMENT | ACi8s® 18 | BC177° 18 | BF200 37 | OC41~ 97 | ZTX304 24 | 2N3705 12
AND EDUCATIONAL INSTITUTIONS OFFICIAL ORDERS ACCEPTED. ACY17 35 | BCi78® 18 | BF224A 15 | OCd2e 17 | ZTX311 15 | 2N3708 18
TRADE AND EXPORT INQUIRY WELCDME, P & P ADD 25p* TO ALL ACyis 21 | BCi7ee 18 | BF244 34 | OCas® 25 | zTxat4 24 | 2N3to7 49
ORDERS UNDER £10-00. OVERSEAS ORDERS POSTAGE AT COST, 25 gg}ggl_ :g g:gg;s. u gg:g‘ 1 giggg » 2NaT08 H
2
AIR/SURFACE. SEND SAE FOR OUR FREE LIST. 24 | BCigaL 12 Brzsee 30 | Ocror 25 | Zxser 13 | aNao 13
Export orders no VAT. Applizable to U.K. Customers only. Unle 16 | BC183L 19 g;ggﬁ ;; gg;;. gg Z;%?'O? :: ;:g;_‘,:. ‘:i
VAT :t.;odlo( rwltko.dal.l p_;_nc:.l‘ e'lcélal‘hz:;/oi VAT, Piease add BFsos 28 | OCTT® 58 X 51 | 2N3772° 178
0 dev! mark e o & . .
We stock many more Items. It pays to visit us. We are situated behind Watford | ACY40 B:sig ﬁ ggu. :: %:F;g-;i) f: ;:387;,3 2;’;
Football Gsound. Nearest Underground/Br, Rail Station: Watford High Street. ACYd4 R X
o Amee Free Car Parking space avallable AD149° BFR79 25 | OC81D® 28 | 2N526° 48 | 2N3820 44
Open Monday to Saturday. Ampie Free Car 0 sp - ADI61E BFR80 25 | OC82° 25 | 2Neos® 15 | 2N3823° 49
AD162° BFX18* 54 | OC82D* 35 | 2Neo7° 29 | 2N3824° 89
POLYESTER CAPACITORS : Axial lead type. (Values are In uf). BFX29* 28 | OCsa* 28 | 2N6oa* 39 | 2N3sese 90
: 0-001, 0-0015, 0-0022, 0-0033 7p; 0-0047, 0-0068, 0-01, 0-015, O: ou op; 0:022, | AF114® BFX38* 38 | OCss* 44 | 2Neoos 45 | 2N3903 18
byt p: 0-047, 0:068, 0-1, up 0-15 022, 18p; 0-33, 0-47 28p; 0-68 3 AF115° BFX53* 40 CBiN® 44 | 2n0ee 47 | 2N3 18
160V : 0-039, 0-15, 0-22 19p; 0-33, 0-47 19p; 0-68, 1-0 23p: 1-5 29p; 2- 2329.4 7 30p. AF116° BFX55* 40 | OC123* 115 | 2N706A° 19 | 2N3g0S 18
BUBILIER: 1004V 0- 01, 0-018 18p; 0-022 18p; 0047 16p; 0-129p; 0-47 43p; 1-0, 68p. | AF117° BFX64* 38 | OC139° 140 | 2N707° 50 | 2N3g0s 18
AF118° BFX81° 141 | OC140° 125 | 2N708° 19 | 2N4037° 38
POLYESTER RADIAL LEAD (Values In uf). ED THROUGH | AF1217 FXB4* 24 | OC141* 157 | 2nN914° 18 | 2N40S8 18
0-01, 0-018 Sp; 0-022, 0-027 6p; 0-033, 0-047, ooa o1 Tp; 0:15 CAPACI TORS AF124° BFX85® 28 | OC170* 40 | 2N916® 27 § 2N4081 13
10p;0-22, 0-33 12p; 0-4714p; 0-68 18p; 1- oz1p,1 524p; 2-228p. 1 1000pF/350V  8p | AF125° BFxgs® 28 | OG171* 42 | 2Noige 34 | sN428s 24
AF128° BFX87° 23 | OC201° 125 | 2N920° 81 | 2N4859 38
ELECTROLYTIC CAPACITORS: Axlal Iead type (Values are In uF). AF127% BFX88° 26 | OC202° 135 | 2N930° 18 { 2N48T1 34
250V : 1004F, 40p; 900V : 20, 8p; 63V:0:47,1:0,1:5,2:2,2-5,3:3,4:7,6:87p; 8,10, | AF1397 BFY50° 17 | OC203 150 | 2N®61* 61 | 2N5135 12
18, %2, 8p. 47, 35 50, 10p; 63, 100, 12p -sov 1 0, §p; 50, 100, Mp. 220 10p; 470, d0p: | AF178° BFYS1® 17 | OCZos® 150 | 2N1131° 18 | #NS138 {2
1000, 43p: 2200, 48p; 40V : 22, 8p; 100, 10p 3300 52p; 35V : 10, 33, Tp; 330, 470, 27p; { AF179° BFYS2® 17 | TIP2e 43 | 2N1132* 23 | 2Ns13s 12
1000, 38p; 25V : 10, 22 47, 6p: 80, 100, 160 250, 13p; 470, 640, 25p; 1000, 27p; AF1802 BFY65® 25 | TIP28A 45 | 2N1302° 25 | 2N5178 80
1500, 30p; 2200, 34p; 3300, 39p; 4700, 47p; 16V : 10, 40, 47, 68, np.1oo 125, 7p ; 470, 12p; | AF181% BSY26* 40 | TIP20C 68 | 2N1303° 20 | 2nS180 60
1000, 1500, 18p; 2200, 25p; 10V : 4, 100, 6p; 640, |op.1 AF185% BSY29* 85 | TiPao 52 | 2N1304s 45 | 2nB19t €8
TAC-END TYPE: 70V: 4700, i21p;i 84V: 3aoo 94p; 16000 165p; 40V': 2500, 63p; | AF186% BSY78 25 | TIP30A 58 | 2N1305° 32 | 2N5305 49
28V : 4700, 48p; 18V : 4500 38p; 40V : 2000+2000 95p. AF230° BSX20° 20 | TIP30B 64 ( 2N1306° 37 [ 2NB487 -35
BN ASY267 BSY85A 18 | TIP30C 74 ! 2N1307° 37 | 2NB458 36
TANTALUM BEAD CAPACITORS | POTENTIOMETERS (AB or EGEN) | ASY29 BU105* 168 | TIP31® 52 | 2N1308* 48 | 2NS4s9 36
38V: 0-14F, 0-22, 0°33, 0-47, 0.68, 1-0, | CArbon Track, 0-25W Loo & 0-SW | BCio7* Es567 48 | TIP31A® 54 | 2N1613 20 | oN5485 42
2-24F, 33, 4-7, 6°8, 28V: 1-5, 10, 20V | Linearsalues BC1o7B* MDB8001* TIP3tB® 58 | aN1671° 150 | 2Neo27 38
1-5. 16V : 101F. 47. 0V 4-7, 18, 25, 33, 1K Q& 2K€X(LIN. ONLY) Single gang 24p | BC{0s® 158 | TIP31C* 68 | 2N1671B 150 | 40311° 42
8V': 22, 475F, 68. 3V : 100uF.  92p each. 5K1-2M{l single gang 24p | BC108B* MJ400® 90 | TIP32° 60 | 2N1893° 27 | 40313° 114
D e g&gmg :’Inalle aanntgl:;lwltch ‘:D nga(:' MJ491* 160 | TIP32A* 83 | 2N2160° 80 | 40316* 69
- ual gang ster BC109° MJ2955° 120 | TIP32B® 80 | 2N2217° 40 | 40317° 42
2 oo oo o oier  sp | SLIDER POTENTIOMETERS BC100B* 2N2218A°25 | 4036* 42
0-018, 0-02, 0-03,70-04, 0-05, 0+086uF .p 0-25W log and lInear values 80mm BC109C 2N2210A:24 40377. 43
0-14F, 0-15,0-2 7p. S0V :0-47uF 10p | 5SK0O-500KQ single gang p | BC113 2N2220A°28 | 40347° 85
10K Q-500K Q) Dual gang 70p | BC114 2N2221A°21 | 40348° 83
CERAMIC CAPACITORS 30V. 50K Lin 150mm WS 150 £4-50 ggn-’; 2N2222* 2:1 403607 36
Range: 0-5pF to 10,000pF 3p | PRESET POTENTIOMETERS BT 2N 30 50 | R OSC T 138
- & Horlz. 7, 2N2360° 14 | 40362° 43
0-015uf, 0-0224f, 0-033uf, 0-047uf dp 0-1W 5002-2-2M MInl, Vert. & Horlz. Tp [ oo g 2N2483° 30 | 40411° 258
0-25W 1000-3-3MQ Horlz.} targer 80 | BE10 2N24s4° 30 | 40412° 42
TETFER Trimmer (Jackson) 10pF, 58p. 0-25W 2500 -4-TMQ Vert. p BC135 ON2614 54 | 40476 178
BC138 2N2646* 41 | 40594 90
JACKSONS VARIABLE CAPS. RESISTORS-Erle make 5% carbon BC137 2IN2004A 24 | 40505 o8
Dielectric Dial Drlve 4103 Miniature High Stabifity, Low Noise BC140° 2N2905° 20 | 40603° &2
100/300pF 105p | 6:1/36:1 520p RANGE_ Val. 1-89 100+ RC142% 2N2906° 18 | 40636° 119
pF 125p ] 0-1-385pF 268p | 0-25W 2:20-4-TME24 1:5p _ 1p BC143° 2N2907° 20 | 40673° 88§
DILEMIN 00 2 365pF 275p "SW 2:20-4-TME12 2p  1:5p BC147 2N290T A°22
300p F/500pF 185p | 00 208/176 285p 2-2(1-10M E12 5p 4p BC148 9 | 2N2926G 10 | Matched
4832/2K 2 speed| ., .. with slow 2% Metal Flim 100-1M Q 80 | BCian PSAT0 34 | TiPa0sse 56 | 2820260 3 | Pair
Drive Unit complete | motlon drive 305p | “geasF DENCO COILS BC153 99 | BF178° 28 MPSU02 58 | TiS43 2N2926R 8 | 10p exira
wlith knobs and CB04-5pF; 10; 15; 20 . Dual Purpose 'DP’
coupling 350p° 25; 50pF 138p° | SINKS RroisBYRWEp | TTL T4% 74155 78 | 4019AE 48 ) LINEARIC'S | MC1303L 148p
Drum 54mm  30p® 100, 1500F 1955° | TO92 % 67B. Y, R 70p 74158 80 | 4020AE 105 | 78L82AWC® 49p | MC1304P  360p
6:1 Ball Drive ‘L' 3x310pF 428p | vo5 sp 195 Green  85p | 7400 14 (7474 3674187 98| o o] 709C 14 pin 27p | MCI310P  185p
‘giRAR | T IR e | 1ot s [T Type I+, tuning) L H R 3|00 el wmae o 102 MpifiME1eaEaR T80
g 7402 741C 8 pin 22 (-]
33588 01y, 15, | CRYSTALS Toss 2| Rno 9B YRyl | qig g8 | Tes0 SO | 74161 116 | w0AE 18 [7e0C " 70p [MCiee  #p
'33, 47, 50, 68, 75, 82, | 100KHz 385p | TO3 2204 550 valye Base 23p | 7404 207481 113174102 18 | 4024AE 75 | 748C 38p | MC1710C6 90
85, 100, 120, 150, 200. | IMHz 323p | TOSS 220 | RDT? g5p | Ta05 22| 7482 B3 183 ME| opsAE 17 [ 753 150p | MFC6040° #7p
250, 300, 330, 360, 390, | 1'8MHz 383p | yhsulation Kit REC'S chokes up 7408 4T3 s | Taise 120 | wesAE 175 | B038CC®  34Sp [ MKS0253°  s0p
8004 8200F  9p each. | 3 2768 380p | Mica plus RFC (19 o A TBL e | TS 181 [ 4027AE e | AY-1-0212 570p | MM2112N® 350p
1000, 2200pF 12p each. Holder HCau “tep 2 Bushes for |F-|-13;14/15/1e/111np 7408 221 7438 156 | Telsy 382 | 4028AE 95 | AY-1-5051 125p | NE3SO 180p
e | e AN TO3/TO66 or | 1FT 18/1-60r 485 95p | 7409 221 7900 oo | TH0) L% q09 | AY-5-1224° 343p | NESIBA  210p
CERAMIC TRIMMER P | PlasticTrnsSp TOC1 sop | 7410 15 4020AE 109 | Av_y.67216 195p | NEBBS® “p
Shon spring-line 7411 25| 7490 43| 74173 1788 4030AE 52 _3-8500° NE658DB°® 99
CAPACITORS | Onit 448p | Sllicon 709 Taz 25 |1eer 30| 7a17e 173 | ESOAE 3 AY-3-8500° 792p P
2-TpF. 4-15pF; 6-25pF; Comple(e Klt Grease 120p MW/LW S5FR 88p 7443 %0 | 7492 53| 74175 90 | {034 AE 0 | AY-5-3507° s10p | NESEO® 325p
3ok e DiL Torminate® | 7414 74| 7603 40| 74178 120 [ $senE Yoo [ Caora® s2p | NESSTL  395p
MINIATURE TYPE: | SAE for st " EARPHONES 1Sockets® |Scrow type | 7418 35 | 7404 85| 76177 116 4042AE B85 Cadoat 17p NESSSA®  175p
2-5_6pF; 3-10pF; 5-DEC T Low Rod. Black, | 7417 39 | 7495 73| 74180 106 CA3018 72p | NESSSA® T8
3-30pF; 10-40pF 22p | 7.pEC 3“". 2-5mm 18p|profiie g ' | 7420 18 | 7496 82| 74181 299 | 4043AE 7 ; CA3020 145p ve 1l2p
B-25pF 600F; 880F 30p | U-DEC '’ a78qe | 3:5mm  18p[(Texas) (Yellow 210 | 7551 29 {74g7 26274182 85 | 40a4AE 95| cCAz023  4sp | RESTVE Ve
- - g Po| Crystal  33plBpin  1p|=————=" [ 7420 24 | 74100 135 | 74184 184 | ;045 AF 140 | CA3028A® 06p . 4
COMPRESSION ;Js-%ilf fuofgfn Vipin 125 BATTERY | 7423 30 {74104 4874185 146 [ (0 00 Cas03s  14sp 28%521'3 ;ﬁ:
IAGOF: 8-8F _ 2zp 17007 | FIGARO Gaalitoln  LIISHESS, | 7422 30 (74105 4874100 fa |soa7aE s |CAme 14T fSNmrss  1aso
20-140pF; 50-200pF 33p | 108 Adaptor 16p° | & Smoke  [FERT L 0P TECC | Tate 38| T4l 81 74191 165 404BAE s | CA3043 185D | SN7Go3  240p
00-500pF 1250pF  38p | SIngle end Detoctor 4pin  80plPPY  10p 5 | 74155 54| 74192 120 | 40asAE 52 | CA348 80p | SN76013  150p
e 2 P lead s° | 812 0r813 P £ 28 AR TA0 e | 74105 120 | <os0AE 5 | CAB04B  215p [ SN76023  1dep
AUDIBLE Warning _ | D'ble end lead10p® 355p*!SOLDERCON ALEE B It e | 74198 120 | 4054AE 120 | CA307s  1s0p [ SNTE033  238p
Devices 12V 135p® | imm plug 5p* | Socket 20p*l10050p; — 1000 4 741 CA3080 sop | SN76115  215p
I s 118 74198 ‘:' 40SAE 134 Cazost  9sep | SNTB227  173p
7437 30 | 74120 74196 118 ;
TRANSFORMERS® (Malns Prim. 220-240V) | pw pROJECTS 738 337021 3| are7 118 [ 060AE 112 g:ggggiq gun LoV HA
§06V 100mA  90p 15015V 1A 2430+ [Easlbulld Oroan, General Coverage | 7441 74 | 7aies 73 [ 74198 248 40IAR 30| Chsiase - vaop | TAAIS  Z3P
12002V 100mA 900 sm ooty ia seeny [Recelver, Transistor Teater, Chroma- | T442 74| 74125 88 | S0 27 | foeopE 25 | GA3130 Wb | Tabroo  1sep
18:0-18V 100mA 185p oC Sl M S0P T Ichase, Stereo Touch Tuner. Tug-O- | 74ds 133 | 7eizg &1 | (RCA) |ao7omE so| Getidl  (20P | TADTIO 178D
2 OI2Y imA 1400 900V 2A 270p+ [War Smoke Sensor Alarm, Reverb | 7445 84 {74132 75 4000AE 15 [ 4OTIAE 20 | sor)  5gp | TBAT20S 800
12012V 0-5A  240p-f  30-25- 20-0-20- Amp, Metal Detoctor 2-way Intercom. | 7446 118 | 5594, 72 :%;AE 18 | $OT2AE 29 | LMaos 120p | TBAB40Q 195p
15-0-15V 0-5A 220p+ 25-30 2A  497p+ [Send SAE plus 5p per list. TAAT 82 74040 315 | 4006 AE 115 | 407TAE oo | WM318 155p | TBAS50Q  335p
20-0-20V 6VA  220p+ | Tus s4p TASB 80§ 74143 314 | 4007AE 17 | 407BAE 22 | LM3T9 3239 ;gﬁwgf‘l zz:”l.p
24-0-24V 0-5A  260p+ PW RHYTHM GENERATOR 7450 17| 74044 314 | 4009AE 55 | 4081AE 22 | LM380 P L
900V 1A  245p4+ LT700 Min, O/P Pri, 451 97| 74145 90 | 4010AE 56 | 4082AE 20 | LM38I 170p | TBABS!  160p
0-120-12V tA  245p+ 12K, Sec. 321 54p|We are the cole suppllers of the | ;07 45 GO1VAE 18 | 4510AE 140 | LM382 950D [ 7pag50  pop
30-24-20-15-12-0 1A complete kit Including the 3 re-designed 74147 275 1.M3900 65p
MOT Min. OfP P |cOmP 9 0 7454 17 4012AE 18 | 4511AE 165 TBAB10S 108p
Multl tappings 380p+ ¢ 74148 160 E 55 | 4516AE 140 | LM380SN Top
30-24-20-16-12-0 1-2K, Sec. 802 42p circult boards. PRICES Including VAT | 7460 17 | 74050 128 4013A M252AA" T00p TBAS20 p
2A multitap | 48p4 oo Complete Kit £44-95. Ready Built Unlt | 7470 32 | Jaay o9 | co1oAE 38 [ $SI0AE 130 | Mzsse 750p | TBAS20Q 3%0p
P d 48p p&p charge to ail prices{E5495 (add £1-20 P. & P. and Insur). | 7472 28 | 74153 82 [ 4017AE 95 | 4528AE 140 | MC724°  175p | TDAZ2020  300p
marked +, above our normal postal charge.)¥Demonstration on at our shop. T473 32 | 74154 150 1 4018AE 92 | 4585AE 106 | MC845P 150p | ZN414 110p
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YWATFORD ELECTRONICS

(Continued from opposite side)

DIODES *BRIDGE SCR's*
A#itg 18p | RECTIFIERS | Thyristors
a&AZi5 15m | (plastic case) | 1AS0v  38p
MEY1Y  60p | 1AS0V  20p | TA100V  42p
BA100  10p | 1A100v  22p | 1A200V 47p
BA102  10p | 1A200V  25p | 1A400V  52p
BY100  24p | 1A400V  28p | 1AS00V  TOp
Y126 12p | 1A600V  34p | 3ABOV  38p
BY127  12p | 2A50V  3Sp | 3A100V  43p
QA9 9p | 2A100v  44p | 3A200V  60m
Qa4 ip | 2A200v  48p | 3A400V 110p
QAT0 fp | 2A400V  53p | 3A600V 120p
QAT 13p | 4A100V  72p | 5A400V 120p
DAl 10p | 4A/200V  TSp | TA400V 128p
DA85  12p | 4A400V  Top | BT106  150p
DA Gp | 4ABOOV 120p | C106D  SSp
DAR §p | BA100V  73p | TIC44  28p
QA9 Bp | 6A/200v  78p | TICAS  45p
DA200  Bip | 6A400V  85p | 2N 1p
Ran | m

» | BY164
IN916 Sib ® | Triacs:
1H4001/2° 5 | ZENERS 3AC00V 113p
IN4003*  @p | Rng:3-3V-33V | sAd00V 140p
IH4004/5° s | 400mW 8A400V 180p
1H4006/7* Tp [ 1-3W 170 132%3 195p
[H4148
544 ae mﬁb‘i“%‘ 15AB500V 2853
3anoov+ 1 | Maos b A4V 3Ep
3A/400V* Ztm | BBI0SB 300 [ apss o9
3A/600V" ITp | BB106  45p
3A/1000V*30n | Noise Diode | DIAC®
6A/600V S0p | Z54 108p | ST2 25p

ALUM,BOXES | VEROCASE
with lid*® 8528204
2xS3x14” 54
xSt 35 | Vero-stand-
ix2x1§” Sdp ;’0"'"“ 3
xSix1d” T Al S ]
ui}2*  Sp | SPEAKERS
paz o | masw y
B s 24"
nhey Hn | 2887 5.: AY-3-8500
bo3 1Mo 7Y 5 6 -
73" p | 80 5
Heas” 175 | Pxer 100p £1.92 only
:2:2:32 127 | 16Q SW
p 17x4" 24 (for limited period)

COPPER CLAD BOARDS®
Flbre single dble/
Iau sided sided S.R.B.P.

84p T8p Ti"x84"
u”nz” ﬂsp 160p 40p

FERRIC CHLORIDE® 1lb bua
Anhydrous 85p + 30p p.

DALO ETCH RESIST

PEN* + spare tip 5P
VERO!OARD‘ Pltch
0-1 01 0-18
(copper clad) {plain}
2 x 2 .1 20p 19p
Bf 1 B -Hn 3p 24p
at x 3y 40p -
1 B “n $3p 3ip
x1TY 134p  107p Tip
3 l'r"" 13 143p Bip
i 2y — 1dsp
Pkt o' 36 pins Ho
Spot face cutter 1]
Pin Insertion tool L2

OPTO ELECTRONICS'

VOLTAGE REGULATORS*

it's here! . . . The "OLYMPIC" TELEVISION GAME

This is an easy to build no compromise kit using the very latest
Integrated Circult only just availabie from the United States. Simply
plug Into the U.H.F. Aerlal socket of any standard Television
Receiver, sit back in your favourite armchair and spend countless
hours with the family playing any of the six games available.

The central Control Unit provides Game selection with switching
for Bat size, Angle and Ball speed adjustment. The Bat position,
Score reset and Serve controls being remotely connected allowing
players to be many feet apart. The Unit is mains powered (no ex-
pensive batteries to buy) and incorporates the unique “Ventril-
oquist” audlo system which produces realistic Game sounds from
your Television speaker.
Also included are instructions to build the “Sure Fire" rifle. A
simple design which is made foolproof by the 'On Target” detector

LEDS + Clip 7 Segment Displays 5
JiLeRed " pTILNZ S C.An 1280 T Dhs P it case evimsp | | Incorporated in the electronics. Complete kit £27-85 Incl. VAT.
TIL220 Reg zoSTu.am Lodh TBADSE 950 MCTE0 1355 | (P & P insured add 85p)
Veliow, Green 1P Dk -3 & .ctn 'ﬁ" e T');ga METaI 1A 18V 130 Send SAE for detalls. (Demonstration on at our shop).
Amber '21pDLI07 -4” C.Anod map] 1A 12V 1800 FTGN24 1A 20V 140D
OCP70 40p DL747 -6* An 1805 1A 15V 190p Variable Type SWITCHES® ISUB-MIN TOGGLE JACK PLUGS SOCKETS
ORP12 “p mﬁnsmo‘é %’;"‘ g: :.AS‘oaOK 12‘5::: tmgg“ 2133 :3: TOGGLE: 2A, 250V [SP changeover Stpl— Screened Plastic| Open Mould.d_'
OPTO MINITRON 2015F 240p|LM323K 625p LM327N +5 —12 260p | spsT 20p[SPST onfofft 54 chrome | body | metal |  with
ISOLATORS _ 2N577 5ap|MVRS 186D LM317K 20W 1-5A DPDTatag  78p| 2:5mm 100 Sp | 8p | break
Tz e BRiveRs i W B Lubih sl A P ? PDIT h :: DPDY Contre off 925| iSRG ::: I R
Tens e $00l1A Srov 220 +12v o sty azep || P00 0 P lopoT Biases 113l STEREO 285 | 185 | 130 | 24p
w3 =
'NDEx To ADVERT'SERS . Flairline 10 P.B. Electronics 15
Precision Pettite 75
A. H. Supplies 14 gZDYM Aerials & Proxect .. 79 Pulse Electronics 75
: : orses’s oo - 8l
Ncon nseruments 71743 | Groenwey Eiectronica 64 | Radio Book Services .. ™
Ambit International . .. .. 6 | Sreenweld E'ff‘?"'“ y ” Radie Exchange Lod T
; echnical Information Servu:e o n . cover
(DL Zz Radio Society of Gt. Britain 2, 60
H.A.C. Short-Wave Supplies 10 Ramar Construction Services ... .. 81
Bamber B. ... .. oo 77 | Harverson's PP coveriit | RS.C(HiF) .. 3
Barclay Electronics... 9, 81 H.M. Electronics 79 R.S.T. Valve Mail Order ... .. 73
Barrie Electronics ... 84 Heathkit Ltd. 63 Radio & T.V. Components Ltd. ... . 5
B. B. Supplies oo 79 Home Radio 36 X
Bentley Acoustic Corp. ... e . 12 :"°P EEIGC":"]“ ;' ::
Bi-Pak Ltd. oo 18,19 . axon Entertainments s
Birkest). .. .. oo o .8 | joFElearonics Led. €7 | scientific Wire Co., The ... 80
British National Radio & Electronics Industrial R.F. Services 78 Selray Book Co. 12
School . 7, o Sintel 36
Brewster S. & R. o . 6 Sonic Hi Fi ... o0 81
). Buli (Electrical) Ltd., ... .. 7 Jones . C. 7 Southern Valve Co. . 10
Sowter E. A. Ltd. ... . .. 78
. . Linear Products 74 Stirling Sound . 7
Cambridge Kits 80 Lectropaks ... 75 Swanley Electronics . 32
Caranna C. . . 79 Lynx Electronics 32
Chromasom:s. . 63 Tamba Electronics ... 10
Copper §upplles .. 8l Manor Supplies 16 Tempus 76
Cox Radio (Sussex) Led, ... 78 Magnum Publications . 79 Technomatic Ltd. ... 64
C. R. Supply F°’ . .. 78 Maplin Efectronic Supplies cover iv Teleradio Electronics 80
Crescent Radio L.td. .. 74 Marco Trading . T.K. Electronics 79
Crofton Electronics 64 Marshall, A. & Sons 77 Trampus Electronics .. .. 16
Dectranics ... 79 Metac Led. ... 72 Tudor Tees (Vintage Services) ... .. 78
D.E. W. Ltd. .. 80 Minikits Electronics 81
Doram . .2, 4 Watford Electronics 82, 83
' West London Direct Supplles .. 81
Newmart Electronics 8 Wilmslow Audio 35
Eagle International . 76 Newnes-Butterworth 68 Williams Mick 4
Electronic Design Assoc. ... e 2
Electronics Brokers Ltd. ... .. 8 Orchard Electronics 14 Xeroza 59
Electronic Mail Order Ltd. 74
Electrovalue Ltd. ... . 16 Partridge Electronics Ltd. 68 Z. & 1. Aero Services 84
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Head Office and Warehouse
44A WESTBOURNE GROVE
LONDON W2 §SF
Tel: 727 56412/3

2 & | AERO SERVIGES LTD.

Please send all correspondence and Mail-Orders to Head Office

85 TOTTENHAM COURT ROAD

Oven ail day Saturday

Retail Shop

LONDON Wi
Tel: 580 8403

AC/DC TAUT SUSPENSION MULTIMETERS (Made in USSR)

TYPE

D.C. Current
A.C. Current
D.C. Volts
A.C. Volts
Resistance
Capacity
Accuracy

Price complete with pressed

Sensltivity D.C.
Sensitivity A.C.

steel carrying case and test

leads.

TYPES U4313 AND U4313 ARE

SCALES

U4312 U4313 U431s
667 0.p.v. 20,000 o.p.v. 20,000 o.p.v.
667 o.p.v. 2,000 o.p.v. 2,000 o.p.v.
300 pA-6A 60uA-1-5A 50uA-2-5A
1-5mA-6A 0-6mA-1-5A 0-5mA-2-5A
75mV-300V 75mV-600V 75mV-1000V
300mV-900V 15V-600V 1V-1000V
0-02-3kQ2 1K-1M 300£2-500kQ2
— 0-5uF 0-5uF
1% D.C., 1'5% D.C., 2:5% D.C.,
1:5% A.C. 2-5% A.C. 4% A.C.
£14:50 £17:50 £14-95

PROVIDED WITH ANTI-PARALLAX MIRROR

A.C. Current

Resistance:
Accuracy:

D.C. Current:

D.C. Voltage:
A.C. Voltage:

TYPE U4324

0:06-0-6-60-600mA-3A

0-3-3-30-300mA-3A

0-6-1-2-3-12-30-60-120-600-1200V
3-6-15-60-150-300-600-200V
50002-5-50-500kQ2

D.C. 2:5%: A.C. 4% (of F.S.D.)

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

TYPE U341
Sensitivity:

Complete with steel carrying case, test
lead, battery and instruction manual £14-50

167000/V D.C.,
3300/V A.C.
Ranges:
D.C. current: 0-06-
0-6-6-80-600mA
A.C. current 0-3-3-30-
300mA
D.C. Voltage: 0:3-1'5
~6-30-60-150-300-
900V
A.C. Voltage: 1:8-7-5-
30-150-300-750V
Resistance: 2-20-
200k 1-2M
Transistor collector
cut-oft current 60uA
Transistor D.C. cur-
rent gain In two
ranges 10-350
Accuracy: 2:5% D.C.
4:0% A.C.
5% D.C.

current gain
Power supplies: 4-5V

battery
(Eveready 1289)

NO OVERLOAD PROTECTION
INCORPORATED IN THESE INSTRU-
MENTS

IS

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

socket 6-7-5-9V 300-
mA £3-59

conductors,

stations
20-35V 90mA Max, £24-21

90p PER PACK

Prices Include VAT and P & P except { where carriage will be
according to weight and distance. Electrosil
Multi-meters, wide range of Panel

Accessories, send stamp for lists. Prices correct at 21st January 1977.

Resistors,

Semi-

Meters, Audlo

Published on approximateiy the 7th of each month by IPC Mag
Dunstable, Heds, 8ole Agents for Anstralla and
to the followlng condltlons. namely that It »liall not, without the written consent of the Publishers first having been glven, be lent, resold, hired out or ot!
more than the recominenduwi selltng prive shown on the cover, excluding Eire where the selling price ju subject to V.A.T., and that It shall not be lent, resold,

AUTO TRANSFORMERS
A e Tors TRANSFORMERS
R Wott: €
Ifg (2(‘; 2—”5-2!0-240 2-81 ALL EX.STOCK—SAME DAY DESPATCH
64 75 o . 465
4 150 0-115-200-220-240 6-24 g
66 300 . 8:62 | 60 VOLT RANGE [ISCREENEDMIISIARURES S gy
67 500 £ 3 13-10 | Prim. 220-240V LA 4 e ool
e T wooe 19:70 | Sec.0-24-30-40-48-60V | 212 1A 1A 036,06 357
B “on iLset Ak R 3%e | 232 330,330 09,09 1%
wow ] 4 o -94 | 235 330,330 0-9, 0- :
73 300? _ wm :SAZG? 126 1-0 ;-43 207 ?io,lsfo &g-g, 0-:-3 : l?
127 20 -65 | 208 . -9, 0-8- -5
CASED AUTO TRANSFORM |25 3.0 11-00 | 236 200,200 0-15,'0-15 2-28
240V cablein and USA 2 pin out. 123 4-0 13-07 | 214 300, 3 0-20, 0-20 322
20VA 4-95 Ref 113W l 40 5-0 14-20 | 221 700 (DC) 20-12-0-12-20 3-66
I150VA £ 8-94 Ref 4W 120 6-0 16-64 | 206 1A, IA ~ 0-15-20, 0-15-20 5-37
500VA £15-01 Ref 67W 121 8-0 1956+ | 203 500, 500 0-15-27, 0-15-27 4-77
1000VA  £22-84 Ref 84W 122 10-0  24-09% | 204 1A, IA  0-15-27, 0-15-27 6-00
2000VA £35-66 Ref 95W 189 i2-0 25-16% ' SH2 5007 ) 12, 15,20,24,30 3-15 |
30 VOLT RANGE TEST METERS DECS i ‘
Prim. 220-240V AVO B MKS5 £67-33 Solderless Bread boarding
Sec. 0-12-15-20-24-30V| AVO 72 £26°86 S Dec 70 contacts -4 |
Ref. Amps £ AVO MMS5 £23-48 T Dec 208 contacts £3-92
12 0-5 315 | AVO TT 169 £28-94 U Dec ‘A’ for IC's  £4-58
79 V-0 4-00 | U435 1393 U Dec'B'for IC’setc. £7-82
3 2-0 5.55 | (USSR)inc. Steel carry case Stab 3-6-5-9V 400mA £6°95 | YA
20 30 &8 | MINILMULTIMETER ELECTRONIC CONSTRUCTION |
5] 5.0 955 D.C.—1,000v. A.C.—1,000V, 1,000- KiT |
17 60 1069 Qry l 10 orojects {including Electronic Organ).
88 8.0 14.15 | O:C.l—100mA Res.—150kQ €621 | Ideal gift at £8-63 (no soldering)
89 10-0 14-51 AUDIO KIT 25W _ . 3 o
BRIDGE RECTIF'S | 2 + 25W Amplifiers, | + Pre-Amp | COMPONENT PACKS oy |
200V 2A 0.67 1 + Powersupply, i + Transformer 200 Mixed value resistors {count by
400V 2A 0-72/ 1 + Front Panel. i weight ) b
200V 4A  0-89] | + Kit of parts to include onfoff 150 Mixed value capacitors {(count by
500V 10A 1.7p| Switch, neon ind. Stereo headphone weight L. . w
e~ —___" 7| socketPlusinstructions book £32:18 30 Mixed value precision resistors § |
POWER UNITS e Lt 29,
CC 12.05. 3-4-5-6-| TEAK AUDIO KIT 25W | 15 Assorted pots and pre-sets |
7-5-9-12V at 500mA | 1¢ak veneered cabinet 10 Reed switches
£5:18 ‘Aluminium Ich;ssis. heat Isink blnd 3 Micro switches |
ST AR ICEn 3 £ | front panel rackets plus ack f i — mi
?jl;l_\:VILIS.ED 403:.“6; panel and sockets etc. £11-2 \ 5 :‘/ll:!euewound resistors — mixed I
£6-98 STEREO FM TUNER WITH | | Pack wire 50 metres, assorted |
3300. Fits into 13a| PHASE.LOCK LOOP colours,
4  Pre-selected supply PLEASE STATE PACK REQUIRED

MAINS

ISOLATING
PRI.120/240v

SEC 120/240V

CENTRE TAP  WITH
SCREEN

Ref Yg(Qatts) £
071 20 4-57
149 60 668
150 100 7-65
151 200 195
152 250 14-47
153 350 17-14
154 560 19-73
155 750 27-25%
156 1000 37-97+
157 1500 43-331
158 2000 48341
159 3000 78-361
11158V or 240V Sec. only.
HIGH VOLTAGE

Mains Isolating

Prim. 200/220 or 400/440

Sec. 100/120 or 200/240
Ref. £

60 243 662
350 247 5-23

1000 250 32:68¢

2000 252 54801 |

HIGH QUALITY MODULES

3 Watt RMS AMPLIFIER
5 Watt RMS AMPLIFIER
[0 Vwatr RMS AMPLIFIER
25 Watt RMS AMPLIFIER
125W RMS AMPLIFIER
PRE.AMP for 3-5-10W
PRE-AMP for 25W

£1
POWER SUPPLIES 3-5-t0W  £1-
S 25wW 3

POWER SUPPLIE
TRANSFORMER 3W
TRANSFORMER 5-10W
TRANSFORMER 25W

12 and or 24 Volt
PRIMARY 220-240V
PRIMARY 220-240

VOLTS
fEmps

Ref. 12V_ 24 £
111 0-50-252-30
213 1005 3-00
712 | 3-68
68 3 - 5-10
18 4 2 4-58
85 5 - 5-61
70 6 3 636
log 8 4 7-34
72 10 S 7-86
e 12 6 8-39
17 16 8 lo-
115 20 10 15-42
187 30 15 19-50

6 60 30 21-94%

50 VOLT RANGE
Prim. 220-240V
Sec. 0-19-25-33-40-50V

Ref.
No. Amps £
102 0-5 4-07
103 1-0 5-27
104 20 717
105 3-0 8-77
106 4-0 11-26
107 60 17-29
{8 8:0 18-67
119 10-0  22-04%
CARTRIDGES
£2.78 |AT55  £3-93
£3-17 | Sonotone
£3-5] V100 £4-87
£4-67 ITAHC£3-00
£17-50 | ACOS
£7-50 GP93-1 £2-50
5.-79| GP96-1 £2-92
54 !B.S.R.
£3-56 SX6M £2-75
£2-54 SCI2M £3-50
£2-99 | GOLDRING
£3-38| GBOO £5-96
GB50 £4-44

ANTEX SOLDERING IRONS | g
| 15W £4-08 18W £4:08 25V £3-80
SOLDERING IRON KIT £3-80
STAND FOR ABOVE £1 -84

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

hure
M75-65
£12:5
MSSE €141

9

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

azines Limited. Fleetway House, Farringdon Street, London EC4A 4AD. Printed in England by Index Printers.
New Zealand—Gordon and Gotch (Asia) Itd.; SBouth Africa—Central News Agency Ltd. PRACTIOa1 WikELESH 18 wold subject
herwise disposed of Ly way of Trade at

hired out or otherwise dlaposed
ot In » mutllated condition oF in any Unuuthorised cover by way of Trade or affixed to or as part of any publication or advertlsing, Hterary or plotorial matter whatsvever



SUPERSOUND 13 Hi-FI MONO
AMPLIFIER

A superb solid state audio ampli-
fler, Brand new components
throughout. 5 silicon tran-

sistora plus 2 power output

, transistors in push-pull.
52 Full wave rectification.
k% QOutput approx. 13
watts r.m.s. into 8
ohms. Frequency re-

sponee 12Hz 30KHz 3

3dh. Fully integrated

pre-amplifier stage with

separate Volume. Bass boost

and Treble cut controls. Suitable

for 8-15 ohm speakera. Input for

ceramfe or crystal cartridge. Sensitivity

approx. 40mV for tull output. Bupplied ready built and

tested, with knobs, escutcheon panel, input and output

plugs. Overall size 3” high x 6” wide x 7}” deep. AC
200/250V. PRICE £13-75. P. & P. £1-00.

LATEST ACOS GP91/1SC mono compatible cartridge with
tjo stylus for LP/LP/78 Universal mounting bracket.
£1-60, P. & P.

CERAMIC STEREO CARTRIDGE. Universal mounting
brackets and turnover stylus. 70mvV per channel vutput.
ONLY £1-90. P. & P. 18p.

SONOTONE 9TAHC COMPATIBLE STEREO CARTRIDGE
T/O stylus Diamond Stereo LP and Sapphire 7o,

ONLY £2:38. P. & P. 10p. Also available fitted with twin
Diamond T/O stylus for Steveo LP. £2:88. P. & P. 18p.

LATEST CRYSTAL T/0 STEREOQ/COMPATIBLE
CARTRIDGE for EP/LP/3tereo 78. £1:80. P. & P. 18p.

LATEST T/0 MONO COMPATIBLE CARTRIDGE for
playing EP/LP/78 mono or stereo records on mono
eguiptnent. Only £1-58. P'. & P. 18p.

HARVERSONIC STEREO 44

A solid state
TC0
o

lifier chassis,
with an out-
put of 3-4
watts per
channel into
8 oh:n speak-
erg. Using the latest high technology integrated circuit
amplifiers with built in short term thermal overload
protection. All components inclwding rectifier sinoothing
capacitor, fuse, tone control, volume controls, 2 pin din
sockets & § pin din tape rec./play socket are mounted on
the printed circuit panel size approx. 93” x 2¢” > 1” max.
depth. SBupplied brand new & tested, with knobs, brushed
anodised aluninium 2 way escutcheon {to allow the
amplifier to be mounted horizontally or vertically) at
only £9-00 blus 50p P & P. Mains transformer with an
output of 17v afc at 500in/a can be suppiied at £1-50+
40p P & T it required. Full connection detaily supplied.

stereu amp-

VYNAIR & REXINE SPEAKERS & CABINET FABRICS
app. 64 In. wide. Our price #1-50 yd. length. P. & P. 50p
per yd. (min. 1 vd.). 8.A.E. for samples.

MAINS OPERATED SOLID STATE
AM/FM STEREO TUNER

200/240V Mains operated Solid State F/M AfM Stereo
Tuner. Covering M.W. A.M. 540-1605KHz VHF/FM
88-108MHz.

Built-in Ferrite rod aerial for M.W. Full AFC and AGC
on AM and FM. Btereo Beacon Lamp Indicator. Built
in Pre-amps with variable output voltage adjustable by
pre-set control. Max ofp Voltage 600m/v RMS into 20K.
Simulated Teak finish cabinet. Will match almost any
amplifier. Size 8§”w x 4”h x 94”d approx.

LIMITED NUMBER ONLY at £28:00 + ¢130 P. & P.

SPECIAL OFFERS

Mullard LP1159 R.F.~-I.F. Double Tuned Amplifler
Moduie for nominal 470 K iz. 8ze approx. 237 x 1} x
§” 7-6 Volt + earth. Brand new pre-allgned. Full speci-
ficatlon and counection detalls supplied. £2-25. P. & P. 12p

Pye VHF/FM Tuner Head e
By
O [ﬁ

covering 88-108 M/Hz. 10-7
M/Hz 1.F. output. 7-8 Volt +

earth. Supplied pre-aligned,
with full cireuit diagram.
Connection detalls supplied. “==®& Iy 1_) a
Beautifully — made  with L S L
preclulon geured M g(mg E Lodax r 2
and  323P 323Pf A.M. T

Tuning gang only 2315 +
P. & P.

PRECISION MADE

Push Button 8witch bunk. 8 Buttons giving 16 8/P C/O
interlocked switches plus 1 Cancel Button Plus 3 d/p c/o.
Overall slze B” X x 17. Supplied complete with
chrome finished switch huttons. 2 tor £1-60 + 20p P & P.

HI-FI LOUDSPEAKER SYSTEM MK |1

Beautlfully made, siniulated teak finleh enclosure
with attractive slatted front. Blze 16}” high x 10§~
wide x 97 deep (approx.). Fltted with E.M.I.
Ceramic Magnet 13”7 x 8” baes unlt, H.F. tweeter
unit and crossover. AVAILABLE IN NOMINAL
4 Ohm, 8 Ohm or 16 Ohm Impedance (state which).
Handling power 10 watts R.M.

.8,
OUR PRICE £12-80 each. Carr.£1°90 ea.
Cabinet Available Beparately £7-80, Carr. £1°40 each.
Also avallable In 8 ohms with EMI 187 x 8” bass
speaker with parasitic tweeter #11-10, Carr. £1°90 ea.

BRAND NEW MULTI-RATIO MAINS TRANSFOR-
MERS. Giving 13 alternatives. Primary: 0-210-240v.
Becondary combinattons 0-5-10-15-20-25-30-35-40-60v.
half wave at 1 amp. or 10-0-10, 20-0-20, 30-0-30v. at
2 ampn full wave. Bize 3ln long % 3¢in. wlde x 3in. deep.
Price 2290 P. & P.

MAINB TRANSFORMER‘ For power supplles.

Prl. 200/240v. Bec. 9-0-9 at 500 mA. £1-50. P. & P. 60p.
. Pri. 200/240v. Bec. 12-0-12 at 1 amp. 81-65. P. & P. 60p.

Prl. 200/240v. Sec. 10-0-10 at 2 amp. £22-36. P. & P. 90p.

Pri. 200/240V Sec. 23V at 1-5amp, 6V at -6 amp, 8V at

50mA. £2-00 + 65p P. & P.

ALL-PURPOSE POWER SUPPLY UNIT 209/240v.
A.C. input. Four gwitched fully amoothed D.C. out-
puts giving fv. and 7§v. and 9v. and 12v. at 1 amp
on load.

Fitted insulated output terminals and pilot lamp
hulicator. Hammier finish metal case overall size
87 x 347 x 2}”. Ready built and tested Price £8-76
P. & P. 85p.

S8TEREO-DECODER

B8IZE 2” x 3” x }” ready bullt. Pre-
allgned and tested. Hens. 20-860 mV
for 9-16V neg. earth operatlon. Can
be Atted to almost any FM VHF radlo
or tuner. Stereo beacon llght can be
fitted It required. Full detalls and
instructions (inclualve of hints and
tips) supplied. £5-82 plus 20p. P. & P.
Btereo beacon light If required 40p
extra.

QUALITY RECORD PLAYER AMPLIFIER MK. II
A top quality record player amplifier employing heavy
duty double wound maina tranaformer, ECCA3, EL84,
and rectifler. Beparate Basa, Treble and Volunie controls.
Complete with output transformer matched for § ohin
speaker. 8lze 7In. wide X 3In. deep x 68in. high. Ready
bullt and teated. PRICE £7-00, P. & P. 90p.

ALSO AVAILABLE mounted on board wlth output
transformer and spesker. PRICE £8-00, P. & P, £1.

LOUDSPEAKER BARGAINS
8in. 3 ohun £2:00, P. & P. 38p. 7 x 4lu. 8ohm £2-35, P. & P
48p. 10 x 6in. 3 or 15 ohin #3-80, P. & P. 78p. 8 x BIn.
8 oltm with high flux magnet #3-00, P. & P.50p. Tweeter.
Approx. 34”. Avallable 3 or B or 15 chms, £2:00 + 25p,
P. & 1. 27 Plastic Cone HF Twceter 4 ohm £3:50 per
matched pair + 50p P. & P

“POLY PLANAR" WAFER-TYPE, WIDE RANGE
ELECTRO-DYNAMIC SPEAKER

Blze 118" x 14H#” x 1&” deep. Welght 190z. Power
handling 20W r.n.s. (40W peak). linpedance 8 ohm only.
Reasponse 40Hz-20kHz. Can be mounted on cellings,
walla, doors, under tables, etc., and used with or without
batfe. Send B.A.E. for full detalls.

Only £8-40 each + p. & p. (one 76p, two 90p).

Now also available 8”. — 8 ohm 10 watts, r.m.s. 20
watt peak 40 Hz-20,000 Hz. Overall depth 1”. Ideal for
Hi-Fior for use in cars £5:-10 + p. & p. (one 35p, two 66p).

s P E c l A L L l N Es S8TOCK AVAILABILITY

Limited number of British manufacturer’s surplus
professional 100 watt RMS slave amplifiers. 8pecial
features, 2 separate power modules, 1 for Bass response
and 1 for mid.range/tweeter. & stage LED display for
power ofp indication. A/C mains i/p switchable for 110
or 240v. Can easily be converted to Stereo. AVAILABLE
TO PERSONAL CALLERS ONLY, PLEASE PHONE TO
ggn;ﬁmu AVAILABILITY. Brand new & tested only
3-

25 watt RMS Solid state power amplifier module. Fre.
Reap. 35 Hz.-20 KHz. Power requiréments 40 volts @
1-5 amps. Full ¢/d & connection details supplied. £8-20
+ 30p P/P.

OFFERED SUBJECT TO

HI-FIDELITY STEREO HEADPHONES with Standard
Stereo Jack Ping. £3-50 + 30p P.

| Prices include VAT at Current Rate |

HARVERSONIC SUPERSOUND
10 + 10 STEREO AMPLIFIER KIT

A really first-class Hi-Fi Stereo Amplifier Kit. Uses 14
transistors including 8:licon Transistors in the first five
stages on each channel resulting in even lower noise
level with improved eensitivity. Integrated pre-amp with
Bass, Treble and two Volume Controls. Buitable for use
with Ceramle or Crystal cartrldges. Very simple to
modifv to suit magnetic cartridge- -instructions inciuded.
Qutput stage for any speakers from 8 to 156 obms. Compact
design, all parts supplied Including drilled metalwork
high quality ready drilled printed circuit board with
component {dentiflcation clearly marked, smart brushed
anodised aluminjum front panel with matching knobs,
wire, sulder, nuts, bolts—no extras to buy. 8imple step
by step instructions enable any constructor to build an
ampllfier to be proud of. Briet specification; Power
output: 14 watts r.m.s. per channel into 5 ohma. Fre-
quency response +3dB 12-30,600 Hz Bensltivity:
better than 80mV into 1M Full power bandwidth:
+3dB 12-15,000 Hz. Bass boost approx. te #12dB.
Treble cut approx. to —16dB. Negative teedback 18dB
over maln amp. Power requirements 35v, at 1-0 amp.
Overall Bize 127w, x 8”d. x 2§"h.

Fully detailed 7 page constructicn vnanunl and parts
1ist free with kit or send 26p plus large 8.A.E

AMPLIFIER KIT £13-50 P & P. 68p
(Magnetic input components 33p extra)

POWER PACK KIT 2550 P. & P. 85p
CARINET 25-50 P. & P. 88p

SPECIAL OFFER—only £23'75 if all 3 items
ordered at one time plus £1 p. & p.

Full after sales service
Also available ready hullt and tesied £31-25. P. & P. £].

8-VALVE AUDIO
AMPLIFIER HA84 MK II

Designed for H{-Fi reproduc-
tion ot records. A.C. Malns
operation. Ready bullt on
plated heavy gauge metal
chasals, size 7§"w. X 47d. x
41”h. Incorporates ECCB8S,
EL84, EZ80 valves. Heavy
duty, Jouble wound mains
transformer and output trans-
former matched for 8 ohm
speaker. Beparate volume control and now with improved
wide range tone controls giving bass and treble 1Ift and
cut. Negative feedback line. Output 4} watts. Froat
panel can be detached and leads extended for remots
mounting of controls. Complete with knobs, valves, etc.,
wireld and tested for only £8:20. P. & P. £1:00

HSL “FOUR” AMPLIFIER KIT. 8imilar in appearance

to HA34 above but employs entirely different and
advanced circultry. Complete set of parts, etc #7-80

P. & P.£1-00,

[

10/14 WATT HI-FI
AMPLIFIER KIT

A atylishiy finlehed
nwnaural amplifier
with an output of
14 watts from 9
I1.B4s in push-pull.
Super reproduction
of both music and
speech, with negli-
gible hum. Beparats
fnputs for mike and
gramn allow records
and announcements
to tollow each ather.
Fully shrouded section wound output transformer to
match 3-15 £2 speaker and 2 Independent volume controls,
and separate bass end treble controls are provided
glving good lift and cut. Valve line-up 2 EL84s, ECC88,
EF88 and EZB80 rectifier. Slmple instruction booklet
95p + BAE (Free with parts)” All parts sold separately.
ONLY 812 00 P. & I>. £1'35. Also available ready bullt
and tested £16-50 P. & P. £1°35.

GENERAL PURPOSE HIGH STABILITY
- TRANSISTOR PRE-AMPLIFIER

For P.U. Tape, Mike, Guitar, etc. and suitable for
use with valve or transistor equipment. 9-18v.
battery or from H.T. line :00/300v. Frequency
response 15Hz-—25KHz. Gain 26dB. Solid encap-
sulation size 137 x 13 x 3”. Brand new complete
with instructions. Price £1-80 P.& P. 15p.

Open 9.30-5.30 Manday to
Friday. 9.30-5 Saturday
Closed Wednesday.

All prices and specifications correct
at time of press and subject to
alteration without notice.

HARVERSON SURPLUS CO. LTD.

(Dept. P.W.) 170 HIGH ST., MERTON, LONDON, S.W. I9 Tel.: 01-540 3985

w minntes from Soulh Wimbledon Tub: Stal

SEND STAMPED “ADDRESSED ENVELOPE WITH ALL ENQUIRIES

(Please write clearly)

PLEASE NOTE: P. & P. CHARGES
QUOTED APPLY TO U.K. ONLY.

& P. ON OVERSEAS ORDERS
CHARGED EXTRA.




The only organ you can buiid in stages

and tailor to your recuirements as ydou go
along—and at each stage you'll have a fully
working-instrument! We haven’t go! the
gimmicks (yet—they're coming soon), but we
have got the most beautiful sounds—yau
won't find them on any organ less than twice
our price. So get our MES50 series |eaflets
now! 65p buys the three available scfar.

This high quality Graphic Equaliser will enhance even the most
sophisticated system at a fraction of the cost of a ready-made
equatiser of equal quality. You can get all the parts from us
(except woodwork) incfuding drilled and. printed metalwork.
Construction details in our leaflet: 15p.

We stock a wide range of switches
including a really low-priced high
quality Interlocking push-button
switch system, which is extremely
versatile. We've got toagle
switches, slide switches, push
switches, rotary switches—there
are dozens to choose from, but it's
only a tiny part of our fantastlc
range.

H

A completely self-contained pedal
unit. 13-note, 2-octave range,

4 organ stops. It can be added to
any organ! A really unusual extra
is the bass guitar stop which uses
four envelope shapers to give a
real bass guitar sound. A must for
the solo guitarist. Full construction
details in our catalogue—post the
coupon below now!

Play fascinating games NOW on
your own L.v. in your own llving
room. The kids will think it's magic
when the scores pop up on the
screen. Lay your bets—anyone
could win—with Maplin's prices
everyone can win. Get the May
edition of Electronics Today
International now—then get all the
parts from us at a remarkably low
price (I.C. alone £11.99). All
prices include VAT and P & P.

POST THIS COUPON NOW FOR YOUR COPY OF OUR CATALOGUE
PRICE 50p 1

Please rush me a copy of your 216 page catalogue by return of post.
!'enclose 50p. but understand that if | am not completely satisfied | may
return the catalogue to you within 14 days and have my 50p refunded
immediately. ——

NAME

ADDRESS






