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ALSO INSIDE. ..
GAS/SMOKE DETECTOR + CAR LIGHT-UP ALARM



RADIO EXGHANGE LTD.

NEW EDU-KIT MAJO

@ 4 Transistor Barpiece
Radio

@ Bignal Tracer

@ Signal Injector

@ Trangistor Tester NPN
P

@ ¢ Transistor Push Pull
Amplifier

@ 24 Resistors @ 21 C it

COMPLETELY SOLDERLESS
ELECTRONIC CONSTRUCTION KIT
BUILD THESE PROJECTS WITHOUT SOLDERING IRON OR SOLDER

@ 5 Transistor Push Pull

Amplifier

7 Transistor Loud-
speaker Radio MW/LW.
B Transistor Short
‘Wave Radio

@ Electronic Metronome

@ Electronic Noise Genera-
tor

317 Loud

@10T ist:

@ Batteryless Crystal Radio
@ One Transistor Radio

@2 Transistor Regenera-
tive Radio

@3 Transistor Regenera-
tive Radio

@ Audible Continuity
Tester

@ Sensitive Pre-Amplifier.
@ Earpiece @ Mica Baseboard

@ 312-way Connectors @ 2 Volume Controls @ 2 Slider Switches @1 Tumng Condenser @ 3 Knobs
@ Ready Wound MW/LW/SW Coils @ Ferrite Rod @ 64 yards of wire @ 1 yard of sleeving, etc.

Complete kit of parts including construction plans

Total building costs ‘9'00 P.P. and ins. 85p

NEW ROAMER TEN
MODEL RK.3

MULTIBAND V.HF. AND AM.
RECEIVER.

13 TRANSISTORS AND FIVE DIODES.
QUALITY 5” x 3* LOUDSPEAKERS,

WITH Multiband V.H.F. section covering Mobiles,

Air, T.V. Sound, Local V.H.F. Stations, etc. And

Multiband A.M. section with Airspaced Slow

Motion Drive Tuning Capacitor for easier and

accurate tuning, covering M.W.1, M.W.2, LW.

Three Short Wave Bands 8.W.1,8.W.2,8.W.3 and

Trawler Band. Built-in Ferrite Rod Aerial for

Medium Wave, Long Wave and Trawler Band, etec.,

Chrome Plated 7 section Teleacopic Aerial, angled and

rotatable for peak Short Wave and V.H.F. reception.

Push Pull output using 600mW Transistors. Gain,

‘Wave-Change and tone Controls. Plus two Slider
“Switches. Negative Feedback circuit and SPECIAL
iPOWER BOOSTER SOCKET AND RESISTOR, to
 virtually double gain if required. Powered by P. P.
w9 volt Battery. .

V.HFE. AR
CONVERTER KIT

Build this converter kit and
receive the aircratt 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.IL.T. tuning
capacitor, transistor, etc.

All parts including case
and plans

£3.95 zsl:.&lns.
POCKET FIVE

Now with 3in Loudspeaker
3 tunable wave-
bands. MW, LW

and trawler band.

7 stages, 5 transis-

tors and 2 diodes,
supersensitive ferrite rod
aerial, attractive black and

gold case. Size 5}in X 13 kit of parts includi

X 3% in approx. : ing strap, Bulldmg Instructions and ‘ I 3 .99
C lete kit of parts including construction plans. operating Manuals. &P
Build’fn;)gt%osts: ‘ 3 .6 Il:sP - ;3: Case enclosure kit (if required), £1'80 inc. P.P. a:.nd Ix‘ls"s

ELECTRONIC CONSTRUCTION I( I3

E c K 2 Self Contained Multi-Band

V.H.F. Receiver Kit.
8 transistors and 3 diodes. Push pull output.
3in loudspeaker, gain control, superb 9 section
swivel ratchet and retractable chrome plated tele-
scopic aerial, V.H.F. tuning capacitor, resistors,
capacitors, transistors, etc. Will receive T.V.
sound, public service band, aircratt, V.H.F. local
stations, etc. Operates from a 9 volt P.P. 7
battery (not supplied with kit).

Complete kit of parts £7+9 5 P.P. and Ins.
ECK. 4

7 Transistors, 6 tuneable wavebands, MW, LW, Trawler Band,
8 Short Wave Bands. Receiver Kit,

With 5in X 3in loudspeaker. Push pull output stage,
gain control, and rotary switch. 7 transistors and 4 diodes
6 section chrome-plated telescopic aerial. 8 in sensitive
ready wound ferrite rod aerial, tuning capacitor, resistors,
capacitors, ete. Operates from a 9 volt P.P. 7 battery (not *
supplied with kit).

Complete kit of parts £F*2 5 P.P. and Ins. 70p

Case enclosure kit (if required), £1°50 inc. P.P. and Ins.

EDU-KIT JUNIOR

Completely Solderless Electronic Construction Kit. Build these
projects without S8oldering Iron or Solder. ’
v Crystal Radio Medium Wave Coverage—No Battery
necessary
% One Transistor Radio
v 2 Transistof Regenerative Radio
* 3 Trans:stor Earplece Radio Medmm Wave Covemge
* 4T ‘Wave L Rad
% Electronic Noise Generator
% Electronic Metronome
v 4 Transistor Push/Pull Amplifier
All parts mcludmg 1oudspeaker, earplece, MW ferrite rod aerial,
T

Complete kit of parts
including construction plans ‘6.5 5 + Ins GDp

cluding Construction Plans

NEW
Everyday

N

Series

Build this exciting
new  series of
designs.

E.V.5. 5 Transistors and

2_diodes. MW/LW. Powered by 43V

battery. Ferrite rod aerial, tuning condenser, volume
control, and now with 3in. loudspeaker. Attractive
case with red speaker grille. Size 9in. X 5}in. X 2%in.
approx. All parts including Case and Plans.

Total Building costs ‘4'30 P.&P + Ins. 50p

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

All parts including Case and Plans.

Total Building costs ‘4'95 P. & P. + Ins. 55p

E.V.7. Case and looks as above, 7 Transistors and 3
diodes, Bix wavebands, MW/LW, Trawler Band SW1,
SW2, 8W3, powered by 9V battery. Push pull output.
Telescopic aerial for short waves. 3in. Loudspeaker.
All parts including Case and Plans.

Total Building Costs ‘6'9 5 P. & P. 4 Ins. 55p

To: RADIO EXCHANGE LTD.
61A High Street
Bedford MK40 1SA

Tel.: 0234 52867, REG NO. 788372

@ Callers side entrance ‘‘Lavells’* Shop.
@ Open 10-1, 2.30-4.30 Mon. Fri. 9-12 8at

I enclose£......... R £ T

Address «........:.. oooooo oooaoaa P00 (70 0@ aDY0 o)
.. PE9[T6
- D T G 5 G5 G5 G5 G G = G G
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CONSTRUCTIONAL PROJECTS

CROSS-HATCH GENERATOR by A. A. Birch
A self-contained instrument providing a u.h.f. signal for TV fault finding and adjustment

RADIO CONTROL SYSTEM by J. D. Whiteley .
Full constructional details for a multi-channel on/off system based on tone coding

GAS/SMOKE DETECTOR by M. D. Page
Invaluable fire alarm/smoke and gas detector for the house, boat or caravan

P.E. DIGISCOPE—3 by R. W. Coles & B. Cullen :
Lower deck circuitry and constructional details -

LIGHT-UP ALARM by M. Plant

Don’t be a danger to yourself and others on the road: make sure you "light up'’ at the right time
with this simple alarm -

GENERAL FEATURES

SEMICONDUCTOR UPDATE by R. W. Coles
A look at some recently released devices

CITIZENS' BAND by Pat Hawker
The pros and cons of radio communications for the man in the street (and his family)

INGENUITY UNLIMITED

Heads/Tails Indicator—Square Wave Converter—Simple Servo-—Sound-to-Light Con-
verter—Improved Phaser Control—Light Pipe Controller—Sidelight Alarm—Rear Wind-
screen Wiper Controller—Seat-Belt Alarm—Car Cassette Power Supply

NEWS AND COMMENT
EDITORIAL—Tapping the Glass
SPACEWATCH by Frank W. Hyde
Space Seeds—Salyut Research

HEDA SHOW REPORT by G. C. Arnold >
An impression of the Home Electronics section

PATENTS REVIEW
Thought provoking ideas on file at the British Patents Office

POINTS ARISING

Shoot—Digital Frequency Meter—P.E. Digi-Probe

NEWS BRIEFS

VAT Leaflet—Fog Bound—Microprocessor Symposium—Courses—Sonax Electronics

INDUSTRY NOTEBOOK by Nexus
What's happening inside industry

Our October issue will be published on Friday, September 10, 1976
(for details of contents and special announcement, see page 735)

708
716
728

736

7142

123

ko

746

707
720

724

© IPC Magazines Limited 1976. Copyright in ali drawings, photographs and articles published.in PRACTICAL
ELECTRONICS is fuily protected, and reproduction or imitations in whole or part are expressly forbidden. Ali reasonable
precautions are taken by PRACTICAL ELECTRONICS to ensure that the advice and data given to readers are reliable.
We cannot, however, guarantee it, and we cannot accept legai responsibility for it. Prices quoted are those current

as we go to press.
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LH.B. ELECTRONICS

[}
/ \ Semiconductors

AA119 10p BF194/5/6/7 10p* TIP32A 55p

AC126/7/8 18 BF198/9 12p*  TIP41A 70p

AC176/187/8 19p BF200 30p TIP42A 85p

L . AD149/161/2 50p BFX29/30 28p TIS43 3op

Ca pac |ty discha rge AF114/5/6/7 25p  BFX86/88 25p  ZTX107/8/9 10p
AF118 45p  BFYS0/1/2 18p  ZTX300/500 200

- - BA145/8/154 18p BFY90 5p IN4148 4p

e I e ctro n IC I n BC107/8/9 10p BA101 Wp IN4001/2 4p
BC147/8/9 10p*  BAY% Wp  IN4003/4/5 5p

y BC157/8/9 10p*  BY127 15 IN400G/7 8p
= BC177/8/9 18p  E300 55p  2N1613 20p
BC182/3/4L 12p* MJE340 500"  2N2645 5p
BC212/3/4L 12p*  MJE34] 80p*  2N2926 (BROYG) 10p*
BC237/3/337/8  16p*  MJE2955 1200 2N3053 16p
BC547/8/9 12p*  MJE3055 759 2N3054 45p
BCY70/1/2 15p*  MPF102 30p  2N3055 s0p
BD131/2 40p TIP31A 50p 2N3819 20p

’ Bulk offers Y T '
IN4001/2 30p/10 Z4TAn26p

IN4003/4/5 4sg/10 | 7400 12p 7476 26p | Other components
IN4006/7 s0p/10 | 7401 12p 7483 TS | oo giode  400mW
BC107/8/9 ssp/10 | 7402 12p 7486 260 | 3754, 47y B2, 12p;
741 8 dil g2-10/10 | 7403 12p 7490 M0p | oo, oAt
Nietsh a7 | 740 12p 7491 ssp | Resistors, carnon tam
. 0-i25m LED for PE. | 7405 15p 7402 asp | N5 E1Z AR VO
Smoother running % Diglacope. £8-50/60 | 7406 Wb 7483 M | GOEL o Sin. aop:
. > P p N ical !
Instant all-weather starting TetowiGreonamoar | 7410 13p 7121 28 | SUP T MEICC, PO
. : { p 74122 28p - - 8P
Continual peak performance ‘& e " Mliapo | 7432 2 7eter ase | fegElES Yok FOY
. . Push to make 7441 620 74145 580 | 590 Ciock ch ™
Longer coil/battery/plug life witon etsao | 742 S8 7a1ze a3 | LEGEtglag, 2

; ! 44 p 74177 100p . 1

Improved acceleration/top speeds e soflioudapeakeriicos

switch £1-50/10 A 7447 T9p 74196 1:up|

o .
Up to 20% better fuel consumption VAT: add high rate to * items, standard rate to all others.

Sparkrite Mk. 2 is a high performance, high quality capacitive discharge, POST: free on orders over £5 otherwise please add 30p.
electronic ignition system in kit form. Tried, tested, proven, reliable DISCOUNT: 10% discount on orders over £15 (excluding bulk offers)
and complete. It can be assembled in two or three hours and fitted in

15/30 mins. 3 B
B(-_:ca_use of the superb design of the Sparkrite circuit it completely 54 MO ntagu Stl'ee(, Ke"e"ng, No"ha nts-
eliminates problems of the contact breaker. There is no misfire due to Tel. Kettering 83922
contact breaker bounce which is eliminated electronically by a pulse 1 i : ering
suppression circuit which prevents the unit firing if the points bounce Shop open daily. PAYMENT: C.W.O.. Access and Barclaycard for ‘phone
open at high R.P.M. Contact breaker burn is eliminated by reducing the orders. GUARANTEE: All devices are brand new and-full spec. Any faulty
current to about 1/50th of the norm. It will perform equally well with item returned unused within 7 days refunded or exchanged.
new, old, or even badly pitted points and is not dependent upon the
dwell time of the contact breakers for recharging the system. Sparkrite
incorporates a short circuit protected inverter which eliminates the -
problems of SCR lock on and, therefore, eliminates the possibility of
blowing the transistors or the SCR. (Most capacitive discharge ignitions
are not completely foolproof in this respect}. All kits fit vehicles with W:K.'F ELECTRON'CS
coil/distributor ignition up to 8 cylinders.
THE KIT COMPRISES EVERYTHING NEEDED THE P-C.B. SEEGIALISTES
eady drilled pressed steel case coated in matt black epoxy resin, ready i3 it
drilted base and heat-sink, top quality 5 year guaranteed transformer PRACTICAL ELECTRONICS “PRINTED CIRCUIT BOARDS
and components, cables. coil connectors, printed circuit board, nuts, NOW AVAILABLE
bolts, silicon grease. full instructions to make the kit negative or
positive earth, and 10 page installation instructions.

OPTIONAL EXTRAS

TYPE ‘A’ - Made in 1.6mm Epoxy/Glass-fibre. supplied Roll-tinned & drilled.
TYPE 'B’ : Made in 1.6mm S.A.B.P.. supplied Roll-tinned & drilled.

Electronic/conventional ignition switch. Al units available Ex. Stock by return. All prices INCLUDE Post—Pack. and V.A.T.

Gives instant changeover trom “*Sparkrite” ignition to conventional TERMS: Cash with order. Cheques & P.O.s payable to W.K.F. Electronics.

ignition for performance comparisons, static timing etc., and will

B e e ting ket e iraroktions. Caples xchuded ey TP e,

ne ul i . .
SR ; R T .C.B.s PRICE RICE
Also available RPM limiting control for dashboard mounting ISSUE EROJECS PCRSJRAIC RRIE
{fitted in case on ready built unit).
. . ) Sept. 1974 Gas & Smoke Detector 1 — 1.75

":‘:LLE()%gz‘:vaE;BgBOME' For Crypton tuning and fitting service — JAN. 1975 ORION STERED 20W AMPLIFIER 1 3.60 220

phone May 1975 1.C. Pulse Generator 1 - 140

PRICES INCLUDE VAT, POST AND PACKING. DEC.-~JAN. 1976 50 + 50W GUITAR AMPLIFIER 3 3% 2.00
JUNE 1976 DIGITAL FREQUENCY METER 4 4 3.50

Improve performance &economy NOW Jone 1976 Audio Milivolt Mater : o~ e
JUNE-AUG. 1976 RADIO CONTROL SYSTEM 8 570 4%

PRODUCTION SPACE ALWAYS AVAILABLE FOR:

P.C.B. PRODUCTION—ELECTROPLATING—SCREEN PRINTING—TINNING
CONTRACT DRILLING—ANY PHOTOGRAPHIC ART PROCESS

\ SERVICE FOR:
P.C.B. MASTER PREPARATION + ANY GRAPHIC ARTS PROCESS

>EP

. lectronics Design Associates, Dept. pPEg,
82 Bath Street, Walsall, WS1 3DE. Phone: {0922} 33652

FROM:
Name ROUGH COPIES—EXISTING UNITS—CIRCUIT DIAGRAM
AAress ......coovviueriirisnnieniinnn EVEN FELT TiP PEN ON OLD FISH & CHIP PAPER!!

QUOTATIONS FREE OF CHARGE BY RETURN

Large discounts given for long runs. Run-on’s and repeat orders. Also call-off
orders accepted

1ou q .
Mk. 2 DIY Ass. Kit @ £11.80 21Ty atgy, | enclose cheque/PO’s

for£
Mk. 2 Ready Built Negative Earth @ £14.97

MK, 2 Ready Built'Positive Earth @ £14.97 Cheque No. FOR OUTLINE QUOTATIONS PHONE:  ALL ORDERS & MAIL TO:

WHITWELL (DERBY’S) 695 (STD 090974) x-."‘;-c f';fr'.'::'“v

Ignition Changeover switches @ £4.30

R.P.M. Limit systems in above units @ £2.42 Send]SAE itorochuss
only required. Whitwell, Near Worksop,

1 __ 8 & 8 B % ety
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20x20 Watt STEREQ AMPLIFIER

Superb Viscolunt IV unit itr)l teak-finished cabinet. Black fascia with aluminium » “

rotary controls and pushbuttons, red mains indicator and stereo jack socket. o

Function switch for mic, magnetic and crystal pick-ups, tape, tuner, and x N x ® & s & < &
auxitiary. Rear panel features two mains outlets, DIN speaker and input sockets, :
plus fuse. 20+20 watts rms, 40+ 40 watts peak. 52990

3 SPEAKERS Twemodels—_ Duo 1, Popular BSR MP
HOW YOU CAN SAVE {2 M T pea_k,l TURNTABLE 0 51
SYSTEM 1B SYSTEM 2 TR epre with magnetic cartridge, diamong
For only £80, you get the 20+20 walt | Comprising our 20+20 watt Viscount IV 234 PER PAIR stvlus, and de Iu plinth and cover.
Viscount |V amplifier; a pair of our 12-watt- | ampiifier; a pair of our large Duo Type Il {Dyq (Il 20 watls £z400 -
rms Duo Type IIb matched speakers; a BSR | maiching speakers which handle 20 watts | rms, 40 watts peak,

+p&p.£350

MP 60 type deck complete £ 00 | 'Mms each; and a BSR MP 60 type deck with |27 x 13" x11%"
with magnelic cartridge, 80 magnetic cartridge, £9200 £ 48 +p&p
de luxe plinth and cover. +p8p.650 | deluxe plinth and cover. £7.50

Carriage surcharge to Scotland: System1b £2.50,System 2 £5 +p&p £760 | PERPAR

AMPLIFIER KITTSTERED CASSETTE DECK KIT

Specially designed by RT-VC for the [ Again, this kit is specially designed

* experience constructor, this kit comes [ for the experienced consiructor — for
complete in every detail. Same facilities f§ mounting into his own cabinet.

as Viscount IV amplifier. Chassis is Features include solenoid-assisted

ready punched, drilled and formed. AUTO-STOP, 3-digit counter,

Cabinet is finished jn teak veneer. record/replay PC board, mains

Black fascia ang easy-to-handle transfo,rmgrC agfl isnpul and output

aluminium knobs. controls. A

Output 30+ 30 watts 52900 AND ERASE. £3250

ms, 60460 peak. +p&pg210 +p&p.£1s0

TURNTABLES BY BSR | STERED A

Big value from RT-VC! Two units COMPLETE )

WITIH PLINTHS. First, the popular MP 60 type Build up an4-wa}ts-

semi-professional deck. +p&p£2 [MS per channe S % 3
P 51750 o stereo amplifier ~Z

Second, the lower-cost C141 automatic unit, fited [ with Unisound MK2 < S

with a sterea ceramic cartridge. 5"95 +p&p. modules. For only £9.95 :

) . £255 you get pre-amp, power amp, and all the control
Both units have plinths finished in superb teak panel parts. Features include IC power chips for iy o
veneer. Eitherway. vou're on.toa bargain rom RT-VC. ll [ow distortion. For the experienced constructor only.  £1.55

') { o e
nlscn EQ“IPMENT | o ‘] E “ ) EASY-T0-BUILD, WITH ENCLOSURE

Specially designed by RT-VC for cost-conscious
PORTABLE DISCO CONSOLE

hi-fi enthusiasts, these kits incorporate two
teak-simulate enclosures, two EMI 137 x 8"
with built-in pre-amplifiers
Here's the big-value portable disco

(approx.) woofers, two 3'/4" (approx.) tweeters and
console from RT-VC! It features a pair

a pair of matching crossovers. Easily constructed,
using a few basic tools. Supplied cemplete with
of BSR MP 60 type auto-return,
3STWA" nlsco AMP single-play professional series record
Here's the mono unit you need to | decks. Pius all the controls and features you

DIY STERED
SYSTEM &=

COMPLETE WITH SPEAKERS
Here’s real vaiue in DIY! Comprises ready-buift
amplifier module, 3-speed Garrard auto-return
deck, and teak-veneer simulate £ 95
cabinets with clear plastic top. 2

Easily built by hobbyists. +p&p.£ags

an easy-to-follow circuit diagram, and crossover

components. lpput 15 walts rms, 30 watls peak,  FOR TOP VALUE

each unit. Cabinet size £2550 T PSP 1 How about this for incredible
PER PAIR

20> 117 972" (approx). £5.50_4 pookshelf value from RT-VC! A

slart off with. Gives you a good need to give fabulous disco g h ! A ,

solid 35 watts rms, 70 watts peak | performances. Simply 55500 v AN TR pair of high emﬁn.cy units for
tput. Big features include two i isti 15-WATT KIT A 2@13abnly €750 — just what you

oulput. Big featu uge connects into your exigting + P& P £6.50 O Bt need for low-power amplifiers,

disc inputs, both for ceramic IN CHASSIS FORM \E p pliliers.

slave or external amplifier. These infinite baffle enclosures

come to you ready mitred and
professionally finished. Each
cabinet measures 12 x 9" x 5"
{approx.) deep, and is finished in
séim(u!ated te)ak. Complete with two
" (approx.) speakers :
for max. power £ 50
handling of 7 watts. - g5 170

cqrtridgr:as, tape i?plft ar;d o
microphone input. Level mixing
controls fited with integral 70-WATT DISCO AMP notilustrated
push-pult switches. Independent Briltiantly styled for easy disco performance!
bass and treble 52750 Sloping fascia, so that you can use the controls
controls and without fuss or bother. Brushed aluminium
master volume.  +p&p.£1.50 fascia and rotary controls. Five smooth-acting,
vertically mounted slide controls — master

100-WATT DISCO AMP | volume, tape level, mic level, deck level, PLUS

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.) EMI
woofer, 3'/4” (approx.) tweeter, and
matching crossover. £750+0¢r
Power handling capacity

15 watts rms, 30 watts peak. PER SET

All the big features as on the INTER-DECK FADER for perfect graduated 20-WATT HI-FI KIT IN CHASSIS FORM per pair
- i i i change from record deck No. 1 fo No. 2, or h ] PR
Zn%své?yed%ov?grg"ﬁﬁ;‘ but with a vice~gersa, Pre-fade fevel control (PFL) lets YOU For extra power, choose this super RT;VC kit! EMI 13 X 8 (agprox.) triple-
it Alos . " hear next disc before fading it in 0 laminate-coned woofer with massive 5" {approx.) magnel, plus 5 (approx.)
oulput powper £65 0 VU meter monitors output fevel.70 54 0 mid-range unit with concentric 2* parasitic tweeter and 2%" (approx.) magnet.

r0SSover com nts. &p £2
Complete with circuit diagram and crossover ¢ pqne ts qnso;E-R Lok

W ALLPRICESINC.VAT o sooms
A T with Aceggy ‘/’ AT CURRENT RATES portdon

- All items subject to availability. Price UK.
Minimum order on Access and  corract at 1st July 1976 and subject
Barclaycards £15 to change without notice.

DO NOT SEND CARD Just write Fnrfurther'j
your order giving your credit card number Stamped a

Notillustrated  "#9-£400 i walls rms, 140 watts peak output. + pé p e300

210 HIGH STREET, ACTON, LONDON W3 6NG

L 323 EDGWARE ROAD, LONDON W2

Tormatlon,please send-  Personal Shoppers EDGWARE ROAD: 9 a.m.—5.30p.m. Half day Thurs.
ressed envelope ACTON: 9.30a.m.—5p.m. Closed all day Wed.
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GOOD GOODS COME FAST AND EASY FROM SINTEL [ dumttsontertmy "
TIMEKEEPING KITS-CMOS-DISPLAYS-MEMORY-BOOKS

GUARANTEE: Tetephoned orders recelved by 4-30 p.m. (Mon.-Fri.) guaranteed CMOS from the top manufacturers, mainty RCA and Motorola
dispatched the same day. First Class Post. The same applies to written orders. CD4000  0-15 (Cp402s 0-79 £0D4053 0-81 CD4086 0-82 ' Ciock Chips
Telephone Orders: Private customers (min. tel. order £5) quote Access or Barclay- CD4001  0-15 Cp4029  0-99 CD4054  1-01 CD40B9 « 1-34  MKS0250 500
card no. Official orders. no minimum telephone order value. CD4002  0-15 CpD4030 0-48 CD4055 1:14 CD4033  0-88 MKS0253 560
CD4006  1-02 CD31  4-92 CD4056  1-14 CD40os  1-82  AY51202 2-29
GREEN CLOCK KIT coum ol cowm o-m n- 091 AY51224 350
Four digit 12 or 24 hr. mantel-piece CD4009  0-48 gm :ﬂ 4 g:; Flat Cable
electronic clock with 0-5in GREEN displays CO4010 0-48 Cpa35 1-02 1.5 Vw Im 100
. in.a white slim-ilne case. CD4011  0-18 g 2.23 t.07 10m  for  #-00
i Easy to bulld. Order as ~"GCK'* £12-90 CD4012  0-18 Cp4g37  0-83 118,
i CD4013  0-48 Cp403s  0-93 Tt PREES
CRYSTAL CONTROL and BATTERY BACK-UP can be added to this clock. If mains CD4014 0-87 Cpos0 223 2n 7514100 2-84
power s disconnected (through a power cut. accidental switching- off or moving CD4015  0-87 Cp4040  0-92 212 7514110 3-04
clock) the clock will keep perfect time. Order as “*GCK + XTK + GBBK'' £19-85 g%:g g-: CD4041  0-73 118 ;g:gg;% ;::
CCK: Crystal-Controfled, 6. Digh, Car Clock Kit with Independant Journey o " e ggﬁg o = pid s
Timer (P.E. Feb. '76) CD4019  0-48 D404 0-81 137 CA30 088
i -out—internal 004020 987 12 125 75491 0-9
Runs off 12V (car) battery—protected against low voltage drop-out—inte 04021 o s 1% =
battery back-up alows temporary disconnection—6 digit timer limes journeys D402 CDige? o Fas 75482 122
up to 24 hours in hours. minutes and d intensity control— CD4023 CDaes  0-4 1-01  Memory ICs
uses 0-5in Red LED digits. Complete kit inciuding case. Order as “CCK™" £39-50 g%g cmg 0-48 e §:04  P2102A-6 325
ATTRACTIVE 6-DIGIT ALARM CLOCK KiT. K CD4050  0-48 1 4-07  P2192-2 4-78
With optional CAYSTAL CONTROL for high accuracy 4! gm Codiy 0-81 gmoaz MC4566 1:21 IMes0aCPE 208
and baltery back-up—bleep alarm, snooze, automatic D4052  0-8% CD408S MCM14552 9-05  MCM14552 8-05
intensity control—uses Red 0-5in LEDs—optional “touch: ODATABOOKS (add no VAT to these)
switch’ for snooze (extra}—complete kit Including case. z“ 1976 RCA CMOS and Unear IC combined Databook £4-95
Order as "ACK'" £26-80 u'ovo:::us :Sl‘lopsos:tra;on:ku(llcc:??.;:m?:)b%ogoo p :;;;
Complete kit 'as above, ptus crystal control ana battery - . €. ages "
back?up‘ Accurate to within a tew seconds a month—no ;-sr7|,6 ;‘..’fgﬂ."e.s,'a"}fé’.":"g?;{:“,;.':ﬁ Y.Irnltoolt;“l’mk' “:1 ke e =
need to reset your clock each time power is disconnected— TTL range and many oiier T G (100 and bottom views) of T.§.
alarm ol;(e_l!"a(ﬂorélleth; cs;uck is on back-up. Order as Intel Memory Design Handbook, ¢. 280 pages g;:
“ACK + XTK + BBK" £33- : :
50Hz Crystat Timeb: Kit: provi an y stable output of one pulse %Eyg?!,,!%{;ﬂ?ﬂ'ﬁliozrfﬁ |(|2§w Ivt:ﬁ(lgn i RGP A5y 2
every 20 msec. Uses: Improving accuracy of digital clocks @ 1t used with battery Sway BOSS Switch: 8 ul(ra-ml?\ﬁatu w' - PR - Sl £3-35
back-up also makes clocks power-out or switch-off proof @ Replacing 50Hz n-YSyaknz i Tiel b Az Ohypt I'g‘_ggge switc ;f‘an" 5‘:‘ s £2-60
signal on battery-powered equipment @ Providing film synchronisation @ £ d e J z Quartz Crystal £3-60
Monitoring or improving turntable speed. Complete kit. Order as “XTK'™ £6- LOW COST IC SOCKETS
50Mz Crystsl Timebase Module: as above, but built and tested and with output Soldercon IC socket pins are the ideal low cost method of providing sockets tor
preset to within =5 p.p.m. Order as ‘671-50"" £9-80 TTL. CMOS, IC’s, Displays. Simply cut off the lengths you need. solder Into
100Hz Crystal Timebase Moduie. Use as a pulse generator for any system board and snap off the connecting carrier. _
counting in 1/100th sec. unis. High stability, low current congumption (BmA Strip of 100 pins for 50p. 1,000 pins for £4. 3,000 pins for £10-50.
typical)—Easlly interfaced to TTL {requires 1 transistor)—>5 to 14V operation (typical)
ot and tested and output preset to within =5 p.p.m. Order as '821-100 ' £12-70 XANG54' ls;go’zem DF'!?J’CV::_ X S e
ADD VAT at 8%—25p P. & P. on all orders @ Access and Barclaycard orders TIL322 Red C.C. LED 0-5in £1-20
walcomed, by post or phone {see above) @ Price List sent with orders or free on TIL3Y Red C.A. LED 0-5in £1-30
request (send S.AE.) @ Export orders welcome: No VAT but add 10% (Europe). XANG52 Green C.A. LED 0-6in £1-75
15% (Overseas) for Air Mail P. & P. (Contact us first for Export rates on books). XANES54 Qreen C.C. LED 0-6in £1-75
MAN3M  Red C.C. LED 0-13in 4:3

R SLTO1 Green Ph. Diode 4x0-5in €5
53b ASTON STREET, BARCLAYCARD Otficial Orders Welcomed. Terms: 30 days for written
N L OXFORD. TEL. 0865 49791 m — I N TE L or phoned orders from Companies, Govt. Depts., Nat.
} . aD.

Industries. Univs, Polys, etc. Fast delivery for

PLAIN P.A.K. STRIP

{Pstents applied for}
Make your own p/c
boards without etching

i PLAIN P.A.K. STRIP is a very thin
6" x 4" shest only 3p incl. VAT copper-coated P/C board with a

You can rely on a

CROFTON KIiT

Whether professional,

student, teacher or amateu” aBnd poutn_ge.‘Usedwlt:! tygesAand self-adhesive backing. Cut any

4 g as:previotsiy.acyaatianct shape you want with scissors and

the field of electronics can open just stick down. Butt solders per-

up a new world for you. fectly. Use on plain drilled matrix board and you can prick holes in
it with a pin.

TIP OF THE MONTH. How to turn a plastic box into a screened box—
line it with PLAIN P.A.K. STRIP.

—_ PRINT-A-KIT
\@. ; ELECTRONIC SUPPLIES
. 408 Sharrow Vale Road, Sheffield S11 82P

SPECIAL OFFER

COMPLETE Camera Kit with lens

and tube £90 (including VAT and T
P. & P.). =
T e

OVER 2,000 ELECTRONIC COMPONENTS INA

PO mARE e | e IR 100 PAGE CATALOGUE

Delivery.—We would expect to be 3/4 weeks from
receipt of order, but should demand exceed our
expectations we could not guarantee such delivery.

All orders will be dealt with strictly in date order,
and customers will be advised.

NOTE PCBs for mbst published projects available to order

CROFTON ELECTRONICS LTD

Dept. E, 35 Gros Road, Twickenham, Middx. 01-891 192¥%

Please send me
the 100 page
Tandy catalogue

| Tandy Corporation (Branch UK), Bilston Road, g'
Wednesbury, W. Midlands WSI0 7JN.

CR CAPITALS PLEASE

Nationwide supermarket of sound!
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15-240 WATTS!

HYS

Preamplifier

HY30

15W into 80

HY50

25W into 80N

HY120

60W into 8N

HY200

120W into 8N

HY400

240W into 40N

The HY5 is a mono hybrid amplifier ideally suited for all applications. All common
input functions (mag Cartridge, tuner, etc.) are catered for internaily, the desired
function is achieved either by a multi-way switch or direct connection to the
appropiate pins. The internal volume and tone circuits merely require connecting
to external potentiometers (not included). The HY5 is compatible with all [.L.P.
power amplifiers and power supplies. To ease construction and mounting a P.C.
connector is supplied with each pre-amplifier.

FEATURES: complete pre-amplifier in single pack; multi-function equalisation; low noise; low
distortion; high overioad: two simply comblined for stereo.

APPLICATIONS: hi-fi: mixers; disco: guitar and organ; public address.

SPECIFICATION: Inputs-magnetic pick-up 3mV; ceramic pick-up 30mV; tuner 100mV; microphone
10mV. auxitiary 3-100mV; input impedance 47k} at 1kHz. Outputs—tape 100mV: main output 500mV
A.M.S. Active Tone Controls—treble +12dB at 10kHz: bass =12dB at 100Hz. Distortion—o-1%
at 1kHz; signal/noise ratio 68dB. Overload—38dB on magnetic pick-up. Supply Voltage— +16-50V.
Price £4-75 + 53p VAT. P. & P. free

HYS mounting board B.1. 48p + 6p VAT. P. & P, free

The HY30 is an exciting New kit from I.L.P. it features a virtually indestructibie
I.C. with short circuit and thermal protection. The kit consists of: I.C.. heatsink,
P.C. board. 4 resistors, 6 capacitors, mounting kit, together with easy to follow
construction and operating instructions. This amplifier is ideally suited to the
beginner in audio who wishes to use the most up to date technology available.
FEATURES: complete kit; low distortion: short, open and thermali protection; easy to build.
APPLICATIONS: updating audlo i © guitar pi p i test itier; audio 8
SPECIFICATION: Output Power—15W R.M.S. into 8. Distortion—0-1% at 15W. tnput Sensitivity—
500mV. Frequency Response—10Hz-16kHz —3dB.

Price £4:75 + 53p VAT. P. & P. free

The HY50 leads I.L.P.'s total integration approach to power amplifier design.
The amplitier features an integral heatsink together with the simpiicity of no externat
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 Fidelity modules in the World.
FEATURES: low distortion; Integral heatsink; only five connections; 7 amp output transistors: no
external components.

APPLICATIONS: medium power hi-fi systems: low power disco; guitar amplifier.

SPECIFICATION: Input Sensitivity—500mV. Output Power—25W R.M.S. Into 8. Load impedance—
4-1601. Distortion—0-04% at 25W at 1kHz. Signal/Noise Ratio—75dB. Frequency Response—10Hz—
45kHz ~3dB. Supply Voitage— = 25V. Size—105 x 50 x 25mm.

Price £6:20 + 77p VAT. P. & P. free

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

FEATURES: very low distortion; integral heatsink; load line protection; thermal protection; five
connections; no external components.

APPLICATIONS: hi-fi; high quality disco; public address; monitor amplifier; guitar and organ.
SPECIFICATION: Input Sensitivity—500mV. Output P 60W R.M.S. into-80. Load Impedance—
4-1601. Distortion—0:04% at 60W at TkHz. Signal/Noise Ratio—90dB. Frequency Response—10Hz-
45kHz —3d8. Supply Voltage— + 35V, Size—114 x 50 x 85mm.

Price £14-40 + £1-16 VAT. P. & P. free

The HY200 (now improved to give an output of 120 watts) has been designed to
stand the most rugged conditions such as disco or group while still retaining true
hi-ti pertormance.

FEATURES: thermal shutdown; very low distortion; load line protection; integral heatsink: no externat

‘components.

APPLICATIONS: hi-fi; disco: monitor: power'slave; industrial; public address.

SPECIFICATION: Input Sensitivity—500mV. Output Power—120W R.M.S. into 8. Load Impedance—
4-1601. Distortion—0-05% at 100W at 1kHz. Signal/Noise Ratio—96dB. Frequency Response—10Hz—
45kHz —3dB. Supply Voltage— = 45V. Size—114 x 100 X 85mm

Price £21-20 + £1-70 VAT. P. & P. free

The HY400 is I.L.P.’s "'Big Daddy"" of the range producing 240W into 402! It has been
designed for high power disco or public 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 line protection: no external components,
APPLICATIONS: pubiic address. disco; power slave; industrial.

SPECIFICATION: Output Power—240W R.M.S. into 40. Load impedance—4-160, Distortion—0-1%
at 240W at 1kHz. Signal/Nolise Ratio—94dB. Frequency Response—10Hz—45kHz —3dB. Supply Voltage
— =46V, Input Sensitivity—500mV. Size—114 x-100 x 85mm.

Price £29-25 + £2-34 VAT. P. & P. free

POWER SUPPLIES: PSU36—suitable for Iwo HY30s £4-75 + 59p VAT. P. & P. free. PSU50—suitable for two HY50s £6-20 +
77p VAT. P. & P. free. PSUT0—suitable for two HY120s°£12-50 + £1-00 VAT. P. & P. free. PSUS0—suitable for one HY200
£11-50 + 92p VAT. P. & P. free. PSU180—suitable for two HY200s or one HY400 £21 + £1-68 VAT. P. & P. free.

TWO YEARS’ GUARANTEE ON ALL OUR PRODUCTS

Crossland House,

Nackington,

Please supply ......... RIS

I'L'P' EIeCtronlcs Ltd~ Total Purchase price ......... J v e AT i
| Enclose: Cheque (O Postal Orders [0 Money Order O
Please debit my Access account (0 Barclaycard account [

Canterbury Accountnumber ... ... ... ..

Kent CT4 7AD Name andAddress ....................

Tel (0227) 63218

Registered office No. 1032630 SIQ nature. . ............. ... ...

AVAILABLE
JUNE 1976
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DORAM
KITS
CONTAIN
EVERYTHING
DOWNTO
THE LAST
NUT!

: Available
" g-30vand0-1A NOW!

0 ;

) \e

@@3‘]3@ witha variad M

mit hee |

cuneml‘ ‘ — [ NPN 5§Er ":..a - sefpr PNP o
/ 5 ’ Ci )

Picks up UHF T
signals from the -
transmitter and relays this

through your hi-fi equipment

See coupon on next pageA)

HERE'S JUST A FEW OF THE MANY NEW AND INTERESTING KITS AVAILABLE
* 60W GUITAR AMP. £29.95+H

% ELECTRONIC IGNITION £395+S S-B% VAT

% CASSETTE POWER SUPPLY £3-20+S = S % SOIL MOISTURE METER £1-99 +S

* DARKROOM EXPOSURE METER £4-75+S H=12%% V.AT. | % INERNATIONAL 25 AMP, £29-95 +H
* 6V ACCUMULATOR CHARGER £9-95 +H % MOTORISTS DWELL METER £5-50 +S

FULL BUILDING INSTRUCTION DETAILS OF KITS IS AVAILABLE ON REQUEST PRICE 25p EACH
REFUNDABLE IF KIT SPECIFICALLY APPLIED FOR 1S PURCHASED

Practical Electronics  September 1976
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_ A PROFESSIONAL DEAL
FOR AMATEURS

LOOK WHAT'S IN IT FOR YOU

% SEMI CONDUCTORS ® CAPACITORS # iCs % MIN) CERAMICS @ RESISTORS @

POTENTIOMETERS # TMERMISTORS # BRIDGE RECTIFIERS # REGULATORS |

AADIO MODULES # AUDIO AMPS # TIMERS ¥ CABLE % TRANSFORMERS ® FET B

SUPPRESSION FILTERS # CRYSTALS # RELAYS # CONNECTORS #PLUGS & SOCKETS » GUE
CASES # KNOBS & DIALS @ HEAT SINKS # SCREWS. NUTS, TAGS, GROMMETS ® c AT ALO

ADHESIVES & CLEANERS ® DICOES & INDICATORS ® PANEL METERS & BULBS .

ILLUM PUSH-BUTTON, TOGGLE, ROCKER & PROXIMITY SWITCHES # SOLOERING IRONS L =T 3

N1 CADS @ DRILLS ® REPLACEMENT STYL! # SPEAKERS @ BLANK CASSETTES * Ed‘t‘on
MICROPHONES # CABINETS @ MULTIMETERS # LOGIC PROBES

AND MUCH, MUCH MORE |

DORAM'S NEW CATALOGUE HAS BEEN
SPECIFICALLY DESIGNED FOR THE
AMATEUR RADIO, ELECTRONICS & Hi<
Fl ENTHUSIAST.

DORAMS SERVICE ALSO
INCLUDES -

* MANY PRICE REDUCTIONS —
QUANTITY DISCOUNTS ON
CAPACITOR, RESISTOR OR SEMI-
CONDUCTOR ORDERS

* FREE — up.DATE PRODUCT
INFORMATION SERVICE DURING ‘
LIFE SPAN OF CATALOGUE M 7/

3k ALL ORDERS SENT BY RETURN-OF- & “
POST o

Pk NO-QUIBBLE REPLACEMENT PART YA ?
SERVICE

POST & PACKING FREE FOR ORDERS
OVER £1 (Only applies for Great Britain
N.ireland and B.F.P.O. Nos.- Overseas
orders F.0.B.)

SEND FOR YOUR NEW CATALOGUE

AND/OR KIT BROCHURE NOW!

Grecial Offer | . i i

TRONICS LTD.
E?,_";‘:ﬁ -E,';g s PLEASE PRINT BLOCK CAPITALS

Leeds, LS12 2UF.

If catalogue ordered (priced 60p)
you will receive a refund voucher

of 25p. NAME: ..« .5 e i g bR R TR . o

| enclose ........... Ptease send ADDRESS: ... iiiiiririetineecceneee st e earens o
me by return my new catalogue
and/or kit brochure. (Over

seas orders except for N.lreland ..c..cocveveeerrrinrrernnnne.. POST CODE............
please add 30p for post and
packing surface only.

If catalogue and kit brochure
ordered together, price 70p plus
2 x 25p refund vouchers.

An Electrocomponehts Group Company.
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VAT TO PRICES

R
MARKRD

ADD 8%

ADD 1%2]% VAT TO ALL OTHER PRICES
SEND C.W.0. (EXCEPT GOVT’ DEPTS)
POST & PACKING 20p POR THE UK

EAST SERVIGE

ALL FULL SPEC,
DL707 COM.ANODE &
DL704 COM,CATHODE
-0,3" 0-9DP 89p.ea s

747 JUMBO 0,6" CA
LED DISPLAY £1.75e
3015F 0-9DP £1.25 ¢

DISCO etc STROBE
ZENON TUBE £5 es, o

LEDS red (2P,

209 STYLE OR 0,2" NO cLIP 11p*
TIL209 or 0.2"RED & CLIP 13p*
GREEN LARGE/SMALL & CLIP 22p*
ORANGE LARGE/SMALL & CLIP 22pe*
ORP12 57p* 2N5777 33p* TEC12 50p%
DIGITAL CLOCKS WM5316 S*
MM5314 £3,39% MMS311 ¢5%
AY51324 £3,49%.PCB f1#
CAPACITORS

CERAMIC 22pf-0.1luf 50v 5p.
ELECTROLYTIC:10/50/100 uf 10 or
25V 7P, 50V 9p. 2uf/10V 6p.
1000ut 25V 18p,200/500uf 9p.

.y
/-

LOW PRIC

TRANSISTORS

TELEPHONE 54525

DIODES

OA81 & OA91 GERMANIUN Sp,
1N4001 1A50V & 1N4002 Sp*
1N4004 6p* 1N4007 9p*
1N4148 & 1N914 SILICON 4p,
ZENERS BZY88 400mW 9p.
ZENERS 14V¥ 17P,Z1Jnofaefl
BRIDGE RECTIFIER 1A50 18p
1A400V 25p, 4A100V 45p
SCR’s TRIACS

SCR's TAG1/400 1A400V 50p*
1A50V 38p* 1A 600V 70p*
C106D 4A400V SCR ONLY 47p*

TRIAC SC146D 10A400V £1%
TRIAC DISCO 16A400V £1,75%
DIACS:ST2 20p.BR100  25p

ver

36PINS 28p*PACE CUTTER49p*
COPPERCLAD 0.1 PITCH VERO
24"'x5" 32p* 2§"x31" 29p*
3§ xs" 37p* 31"x3{" 32p*
39x17" £1,70%

33"x17" PLAIN 0,1"t1,06%
DIL BREADBOARD 6x4" £2%

POTENTIOMETERS LIN/LOG 16p es
PRESETS 6p. RESISTORS 1 P ea

HEATSINKS TO5/18 7p.TO3 15p.
SWITCHES: SPST 19p.DPDT '4M|).z

DIN PLUGS ALL 12p. SOCKETS 9p. i ope 7474 27p* FEC ETCH PAK 500gm  89p*
ALICASES: AS5/AB7 50p AB13 65p i TS, marde 27pe  CDA000  15p® CD4028  73p* Exd!l COPPER BOARD: . . 30p*
TRANSPORMERS ,100mA 89p ea® T N1 ST (50 Groe  CDa00l  16p* CD4nde g1 o O kLT~ gk
$A/1A 6/12 or12/24 £2 each. 7404 13,‘2. 7491 60p* 684002 :g:: gg:g:; ng: CASSETTE MECHANISM £9 & AS£12
43p* CD4009 P :

RN L 1P L ERTARNING -RLEEGER o w e 492/93 AP.  Cpaol1  17p* CD40ss  a4pe TGS GAS DETECTORS 308etct2®
TRAMPUS FULL SPEC PAKS ALL £1 ea 7413 26p* 7496 88p* CD4013 45p*  CD4055 t1 * UiL h

PAK A 10 RED LEDS our cboice f1® 7420/30 12p» 74100 i1 cp4olg  45p*  CD4060  90p* sochets

PAK B 5 741C OP AP 8 PIN  f1s 7440 l1zpe 74121  26pe  cCDeol7  82pv (D401 1TP% op quaLrTY NyLON

PAK C 4 2N3055 £1*,D 12 BC100£1% 7441 Gape 74123  sepv  CDao18  B2ps  (CD40S1  17BT gockrErs PIN 12p*

PAK E 10 BC182 £1.F 11 2N3704 £1 7447 7be 74141  eape  Cpso2z TRy’ CDASIO 1198 g p,y 12p316P1N 125

PAK G 8 BFYS51 t1*.H 9 2N3819efl 7470 25p* 24174 €1 ¢ CD4023 16p* CD4511 ¢£1,90* P

PAK J 9 2N3053 €1%.K 40 1NO14 £1 7472 33p¢ 74175 o5pe  cDao24  63p%  CD4S28 £1,10+  SOLDPRCON PORE: ¥

NEW PAK N4 PLASTIC 3055 90w c1¢ 7473 geps. | 74198 Wil 9 Echaoay ¥EARD® | WEDLsABL iatahe, EUO E55Rd0001E 30500 ol

! PULL SPEC. 5% off 100MIX

18N TTL Cmos

NEW MOTOROLA

703 RP/IF  26p MC1303 £1.47 PRICE EACH: - NATCEING 20p*
709 TO99 22p* MC1310 £€2.09 AC127 & 128 10p*  IN3, BUSH SET 6p*
708 DIL 14 28p* MC1312 SQ £1.50  AC176 15p*  TIP20 & 30 43p*
710 DIL 14 31p* MNC1318 £2,50 AC187 & 188 18p* TIP3l & 32 54p*
723 Regul'r 45p* MC1330 75p  AD149 45p* TIP41 63p*
741 DIL 8  20p* MC1339 ¢1.49  AD161 & 162 33p* TIP42 67p*
741 DIL 14 31p* MC1350/1/2 75p  BCl07 8p* TIP2955 99p*
741 TO99 31p* MC1466 /9 £3 BC107B 12p* TIP3055 67p*
747 2x741  67p* WPC4000 }w 9P  BC108 7p* TIS43 UJCT' 26p*
748 DIL 8  27p* NES36 PETOPA £2¢ BC108B 12p* ZTX107/8/9 11p
7805 5V £1.39* NES40 £1,10% BC109 8p*  2ZTX300 &304 20p
7812 12V £1,39* NES50 2vR' €1 ¢ BC10SC 12p* 2TX500 4504 42p
7815 15V €£1,39* NE555 TIMER 41p* BC147/8/9 9p 2N706 & 708 11p*
7900 Series £3 * NE556 2x" 84p BC157/8/9 12p 2N2646 UJT 38p*
76013 6W AP 75p NES60 PLL 4,00  BC167/B/9 12p  2N2904 & 5 20p*
CA3046 '59p NES61 PLL £4.00 BC177/8/9 18p 2N2926broyg 9p
CA3048 €2,20 NE562 PLL £4.00  BC182/3/444L10p  2N3053 16p*
CA3054 £2 NES563 £2.25  BC212/3/444L12p  2N3054 42p*
ICL8038  £2.69% NESES £2,50 BCY70/1/2 16p* 2N3055 115w 37pe
LM300 £1,50* NES66 €1.55 BD131 & 132 39p* 2N3055 RCA 60p*
LM301 OPA  41p* NES567 £2,20 BFR88 250V 35p  2N3702/3/4/5 8p
LM304 0-40V £3%¢ 8N72741 741 20p*  BFYSO 14p* 2N3706/7/8/9 8p
1M308 Hi Bo 95p* SN76660 IF 75p BFY51 14p* 283710 & 11 8p
LM309K 5V £1.75% SN76611 IF ¢l BFY52 & 53 14p* 2N3B19E FET 12p
1M372 IP £2,00 TAD10O &EP €2 BSX19/20/21 16p* 2N3820 FET 40p
LM377 2x2@  £3  TBA8OO 89p  MJ2855 TO3 75p* 2N3823E FET 16p
LM380 60745 89p TBAS810 7WAP 80p NJE2955 89p* 2N3904]5/6 15p
LM381 £2 TBA820  £1.49_ MJE3055 64p* 2N4289 min{ 3lp
LM3900 40PA 63p* ZN414 RX 99p wPU131 PUT 49p 2N5457 FET 45p

LOGIC

CD14533 £2.35*

hen’ B

DALO ETCH RESIST PEN 69p*

THE ELECTRONIC MUSICAL
INSTRUMENT MANUAL

by A. Douglas Price £8:00

ELECTRONICS POCKET BOOK byP. ).
McGoldrick. Price £4°28

TRANSISTOR ELECTRONIC ORGANS
FOR THE AMATEUR by A. Douglas.
Price £4:80

DESIGNING WITH TTL INTEGRATED
CIRCUITS by Texas Instruments. Price £7°60

TRANSISTOR POCKET BOOK by R. G.
Hibberd Price. Price £4'20

RAPID SERVICING OF TRANSISTOR

EQUIPMENT by G. ). King. Price £2:80
IC OP-AMP COOKBOOK by W. G. Jung.
Price £8°75

COLOUR T.V. WITH PARTICULAR
REFERENCE TO THE PAL SYSTEM by
G. N. Patchett. Price £5°40

SOLID STATE COLOURT.V. CIRCUITS
by G. R. Wilding. Price £6°25

WORKING WITH THE OSCILLOSCOPE

by A, C. W. Saunders. Price £1°85
RADIO VALVE AND SEMI-
CONDUCTOR DATA by A. M. Ball.

Price £2'50

v PRICES INCLUDES POSTAGE %

THE MODERN BOOK CO.

BRITAIN'S LARGEST STOCKIST
of British and American Technical Books

19-21 PRAED STREET

LONDON W2 INP
Phone 01-723 4185
Closed Saturday | p.m.
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£16-95
+ VAT £1-36

Solve your communica-

tion problems with this
4-Station Transistor Intercom system (1 master and
3 8ubs), in robust plastic cabinets for desk or wall
mounting. Cali/talk/listen from Master to Subs and
Subs to Master. Ideally suitable for Busineas, Bur-
gery, Schools, Hospitals, Office and Home. Operates
on one 3V battery. Onfofl switch. Volume control.
Complete with 3 connecting wires each 66ft and
other accessories. P.& P.85p.

MAINS INTERCOM NEW MODEL

No baiteries—no wires, Just plug in the malns

for instant two-way, loud and clear communication.
On oft switch and volume control.
P. & P. 85p.

Price 289-24
'per pair.

NEW! AMERICAN TYPE CRADLE

TELEPHONE AMPLIFIER

+ VAT 81-04

Latest transistorieea <1eicyaone Amplifier with
detacbed plug-in speaker. Placing the receiver on
to the cradle activates onfoff switch for immediate
two-way conversation without holding tbe handeet.
Many people can listen at a time. Increase efficiency
in office, shop, workabop. Perfect for ** conference'*
calls: leaves the user's hands free to make notes,
consult files. No long waiting, saves time with
long-distance calls. Volume. Direct tape recording
model at £13-85 4 VAT £1:12 P. & P. 75p. 10-day
price refund guarantee.

WEST LONDON DIRECT SUPPLIRS (PE9)
169 KENSINGTON HIGH STREET, LONDON, W.3

ER LOCK-I'NG
PLASTIC STORAGE DRAWERS
or =~

-

Newest, neatest
system ever
devised for storing small
parts and components:
resistors, capacitors, diodes, transistors,
etc. Rlgid plastic units interlock together In
vertical and horizontal combinations. Trans-
parent plastic drawers have label slots. 1D
and 2D have space dividers. Bulid up any
size cabinet for wall, bench or table top.

As supplied to Post Office,
Industry and Government Depfs.

SINGLE UNITS (1D} (5in x 2fin x 2}in).
£2.50 DOZEN.
DOUBLE UNITS (2D) (5in x 4}in x 2}in).
£4-40 DOZEN.
TREBLE (3D) £4-20 for 8.
DOUBLE TREBLE 2 drawers, In one outer
casav(sbz). £6-50 for 8.
EXTRA LAF_!GE SIZE (6D1) £5-50 for 8.
PLUS QUANTITY DISCOUNTS
Orders over £20, less 5%. -
Orders over £60, less 73%.
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
All prices correct at fime of going to press

FLAIRLINE SUPPLIES

(Dept. PEY)
24 Cricklewood Broadway, London NW2
Tei. 01-450 4844
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RETURN OF POST MAIL ORDER SERVICE

R.C.S. 10 WATT
AMPLIFIER KIT

This kit {s suitable tor record players, tape play back,
guitars, electronicinstruments or small P.A. systems.
Two versions are available. A mono kit or a stereo
kit. The mono kit uses 13 semiconductors. The
stereo kit uses 222 semiconductors with printed front
panel and volume, bass and treble controls. Spec.
10W output into 8 ohms, 7W into 15 ohins. Res-
ponse 20:/: to 30kc/a, input 100M.V. high imp.
8ize 94in > 3in < 2in

i £11-25 - £18 5

Easy tobuild. Full inurucuom supplied.

ELAC 10 inch

Dual cone plasticised roll sur-
round. Large ceramic magnet.
50-16,000 c/e. Bass resonance
55 c¢/s. 8 obm impedance.
10w

8 bin. model €325, £4°95

MAINS TRANSFORMERS ALLPOST

50p each.
280-0-260V 80maA, 6-3, 24 £2-95
250-0-250 BOmA,G 3V 3:6A,6-3V1Aor5V 24 £4:80
360-0-350 80mA, 6-3V 3-5A,6:3V 1A or 5V 24 £5.80
300-0-300 l"OmA 6:3V 4A C T.,6-3V 2A £7.00
MIDGET 220V dﬁmA 6:3V 24, 2{ x 2% <2iu 21.40
HEATER TRANS, 6-3V 3A, £1.45 $amp. 95p
GENERAL PURPOBE LOW VOLTAGE.
Tapped outputl aAt'2A 8,4,5.6,8,9,10,12, 15, 18,
24 and 30V <80
1A 6,8,10,12,18,18 20 24, 30, 36, 40, 48, 60 24.80
2A,6,8,12, 12,16 18, "4 30, 36, 40, 48, 60 27.00
, 10,12, 18, lB 20,24 30, 36, 40, 48, 60 48.70
5A,6,8,10,12,16, 18 20, 24, 30, 38 40, 48 60‘11 25
5,8, 10 18V §A 22 6-0-6V 500mA ll 9V 1A 81
lﬁV 300mA £1. 12V 500mA £1. 12V 750mA $1.
40V 2A tapped 10V or 30V £2:50. 20V 3A £2.
o 5.

-75.
AUTO TRANSFOBMEBS 115\ to 230V or 230V
to 116V 160W £5; 250W £68; 400W 27; 500W 28,
CHARGER TRANSFORMERS Inp\lt 200/250V
for 6 or 12V 14A 22:75; 4A 24.60.
FULL\\AVEBRIDGFCHARGER RECTIFIERS:
6 or 12V outputs 14A 40p; 2A 55p; 4A 85p.

R.C.S. STABILISED POWER PACK KIT
Allparteincluding printed circuit and instructions to
build this unit. Voltages available: 6V, 7-5V, 9V,
12V, Up to 100mA output. £2.9 Pout
Please state voltage required. 46p.

.C.S. STEREO FM TUNER

EREE O o

This completely cased maine po‘rered Hl Fl ‘27 50
Tuner with brushed aluminium facia is British

made using the latest circultry. Bargain. Post 45p
Stereo Tuner/Amplifier Chassis. Bnnd new £38°50.

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

WAFER UFATING ELEMENTS

Size 103 x 8} X %in. Operating voltage 200/250V
a.c.250W approx. Suitablefor Heating Pads, Food
‘Warmers, Convector Heaters, etc. Mustbe clamped
between two sheete of metal or asbestos.

oNLY 40p eacH (FOUR FOR £150)
ALL POST PAID—Discounts for quantity.

BAKER MAJOR 12 £10-35
Post 50p

30-14,500 c/s. 12in double
', cone, woofer and tweeter cone
, together with a BAKER
ceramic magnet assembly
having a flux density of
14,000 gaues and a total flux
of 145,000 Maxwells, Bass
resonance 40 c/s. Rated 25W.
NOTE: 3 or 8 or 15 ohms
muat be atated.

e ———— e
Module kit, 30-17,000 cfs
with tweeter, crossover, baffle
and instructions. £ I 3
Asilluatrated.

Piease otate 3 or 8 or 16 ohms. Post 80p

“BIG SOUND”
BAKER SPEAKERS

Robustiy constructed to stand up to
long perioda of electronic power.

As used by leading groupn and discos
Uselul response 30—13 000

Bass Resonance 55 ¢

‘,
s gg.95 &
‘)

3. 8 or 15 ohms.
Post 40p

et £10°50
Post 40p

s sorincns " £14*50
p:::‘e;]c‘;ut;onram Post 80p

s, £19°50
Post 80p

Disco, Group-+PA Cabinets in stock

Send for Leaflet.

BAKER 150 WATT
ALL PURPOSE
TRANSISTOR
MIXER AMPLIFIER

Ideal for Groups, Disco, P.A. and Mumcal Instruments.

4 mpuu speech and music.

mixing. Qutput 8/15 ohm. a. c Malnl

Separate treble and bass controls. “ 00
0 watt model £49,

NEW ‘DISCO 100 WATT' £82
ALL TRANBISTOR AMPLIFIER CHASSIS

2 inputa. 4 oufputsseparate volume treble Carr. £1
and bass controls. Ideal disco or slave amplifier chassie.
WOOD CABINET AVAILABLE &£9.

PW SOUND TO LIGHT DISPLAY
Complete klt of puu with R CB8. prlnud mrcult
Three 1,000 in D
Practical Wireless. ‘ I 2 50 CABINET extra £3.

GOODMANS CONE TWEETER

18,000 c/s. 25W 8 ohm. Price £3.25

E.M.I. 13} x 8in
SPEAKER SALE!

With tweeter. And
crouov‘::.e eerW. ¥ ‘5.25

R.C.S. 100 WATT VALVE
AMPLIFIER CHASSIS

Professional model. Four inputs. Treble, paso, w.—ter
Volume Controls. Ideal disco, P.A. or groups.

8.A.E. for details. 5 speaker outputs. £85
3'or 8 or 15 ohm. 100V line to order.

State 3 or 8 ohm.
As Hllustrated. Post 45p

8 or 15 ohma. Post 60p

I5SW model £7-95
20W model £8-95

8 or 15 chms. Post 50p

Suitable carrying case $16<50. plus £2:50 carr,
E.M.l. GRAM MOTOR £|-25
120V or 240V a.c. 2,400 r.p.m. 2-pole

T0mA. 8lze 2% x2] x2}n. Post 30p

E.M.l. TAPE MOTOR

4 pole, ‘ZlOVsls."; ‘r’nAﬁ

1,400 r.p.m. 8pindie ¥in dia. .
120V version £1. (Illustrated). n 00

Bize 3} x 2} x 2¢in. > Poat 30p

NEW BSR HI-FI AUTOCHANGER

Plays 12in, 10in or 7in record:
Auto or Manual. A high
quality unit backed by BBR
reliability with 12 months®
guarantee. A.c. 200/250V.
8ize 131 ~ 11}in.

Above motor board 3}in.
Below motor board 2§in.

With STEREQO/MONO £ o
CARTRIDGE.
8ingle Player version £15°'50. All Post 75p

GARRARD AUTOCHANGER Model 8300 214-95.

PORTABLE PLAYER CABINET £4-50

Post 50p.
Modern l‘eaign. 8ize 16in - 18in »7in  rexine
covered. Largefront grille. Hingediid. Chrome
fittings. Motor board cut for Garrard or B8R deck.

- o

R.C.S. DISCO DECK
SINGLE RECORD PLAYER

Fitted with auto stop, stereofcompat. cartridge.
Baseplate. B8ize 11lin x 8iin. Turntable 8ize 7in
diamcter. A.c. mains. 220/25

merdin. - | Do £6’25 o
HEAVY METAL PLINTHS

With P.V.C.Cover. Cutoutformost
B.8.R.or Garrard decks. B8liver grey £5.95
finish.

Model "A"". Bize 12} % 143 » Ttin. -
Model ‘B Size 16 x 133  7in. £6+95. Poat 75p.

TINTED PLASTIC COVERS ONLY

Sizes: ‘A'—l4}in > 12}in <4}in, 22-50. 'B'—20}in
12}in x 4lin, £3. “C—173in < 13%in ~ 3%in, £3-25.
"D’—18]in x 14in > 4In, £3.50.

Ideal for record decks, tapc decks, etc. Post 73p.

BAKER Hi-Fl SPEAKERS

HIGH QUALITY—BRITISH MADE

SUPERB
{2in 25 watts

A high quality loudspeaker,
its remarkable low cone
resonance ensures clear
reproduction of the deepest
bage. Fitted with a apecial
copper drive and concentric
tweeter cone resulting in full
range reproduction  wlith
remarkable efficiency In the
upper register.

Bass Resonance 25 ¢fs
Flux Density 16,500 gausa
Uselul response 20-17,000 c/s
8 or 15 chme models.

£16°30
AUDITORIUM
12in 35 watts

A full range reproducer for
highpower. Electric Guitars,
public address, multi-speaker
systems, electric  organs.
Ideal for Hi-Fi and Disco-
theques.

Bass Resonance 35ch
Flux Density 15,000 gauss
Usetul response 25-16,000 c/e
8 or 15 ohms models.

£ ' 50 50 Post
80p.
15in model 45 watts £19-50. Post 90p.

BLANK ALUMIRIUM CHASSIS, 18 s.w.g. 2}in sides,
6in x 4in, 70p; 8in x 6in, 90p; 10in » 7in, £1.15;
14in x 9n, 21:50; 16ln - 6in, £1.45; 12in < 3in, 87p;
16in x 10in, £1:70.

ALUMINIUM PANELS, 18 a.w.g. 6In x din, 15p; 81n x 6in,
28p; 10in x7In, 30p; lzlnx.:ln, 30p; 12in « 8in, 40p:
16in > 6in, 48p; 14in v 9ln, 50p; 12in X 12in, 58p;
16in « 10in, 75p.
ALUMINIUM ANGLE BRACKET, 6in X }in « 3in, 20p.

RADIO COMPONENT SPECIALISTS

Minimum post 30p. Access and Barclaycard Welcome.
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TRANSISTOR UNIVERSAL AMPLIFICATION CO. LTD. PHONE 01-672 3137—672 9080

MONO DISCO MIXER
WITH AUTO FADE

Designed for the discerning D.J. of professional standard. Offering
a vast variety of functions. Controls: Mic Vol; Tone, over-ride depth,
auto/manual sw; Tape Vol; L & R Deck Faders; Deck Volume: Treble
and Bass; H. Phon Vol Selector; Master Vol On/Off sw. Max output
3V RMS.

Specification: Deck Inputs—50mV into 1M2; Deck Tone Controls—
trable total range 36dB at 15kHz—Bass total range 36dB at SOHz.
Mic input—200 ohms upwards 2mV into 22k. Mic Tone Control—
Total range 40dB at 15kHz. Tape input—100mV into 200 ohms. Power
requirements 20-50 volts d.c. at 50mA. R..LA.A. comp mag inputs

S

PANEL SIZE 18 x 4}in. DEPTH 3in.

TUAC AMPLIFICATION

o Loline 125 watt with sustain .........£81
Loline 60-watt with sustain ......... £65
Combo twin 60 reverb ...............£140
BOMDO S0 ... ..ot - o o de oamibon LD
4 x 12 200-watt cabs ..................£135
2 x 12 100-watt cabs ..................£80
Mini PABIin .......ocovveviiinienn....£125
Disco Reflex Cab ........................£95

PRE AMPLIFIERS
VAO8

Designed for use with TUAC power amplifier modules. Extensive
research has gone into various wide range tone control circuits to
produce superb sound quality. Thousands are already in use in high
quality professional amplification systems.

VAOS Vol. Treb, Mid and Bass controls. HI. IMP. FET. VP suitable
Mid. Gultar, Radio, Crystal/Ceramic P.U. Sensitivity 4mV. Treble
+35dB at 16kHz. Mid +20 —15dB at 1kHz. Bass +20 —10dB at ‘"Hz.

£8-50
VAOS6 Vol, Treb, and Bass controls. Sensitivity 8mV. Treb +28 —15dB"
at 12kHz, Bass +18dB at 40 Hz. £7 P 50

SVAO8 STEREO PRE AMP Vol, Treb, Mid and Bass controls,
/P suitable, Guitar, Radio, Crystal/Ceramic P.U. Sensitivity
4mV. Treble +35dB at 16kHz. Mid +20 —15dB at 4kHz. Bass
+20 - 10dB at 40Hz Plus Full Balance Control. Full /C opera-
tion supply voitage =15V DC. £1 5 ] 00

STOCKISTS—CALLERS ONLY

Geo Mathews, 85/87 Hurst Street, Birmingham (Tel. 021-622 1941)

Arthur Saliis Ltd., 28 Gardnar Street (Tel. Brighton 65806)

Bristol Disco Centre, 26 The Promenade, Gloucester Road (Tel. and
Bristol 41666)

Socodl, 9 The Friars (Tel. Canterbury 60948)

Cooklas Disco Centre, 132 West Street (Tel. Crewe 4739)

H.8. Electronics, 54 Montagu Street (Tel. Kettering 83922

Our

Buzzard 2316)

A1 Music Centre, 88 Oxford Street, Manchester (Tel. 061-236 0340)  R{TEET LT E]

Damon Electronics, 99 Carrington Street {(Tel. Nottingham 53880)

Electra Centre, 58 Lancaster Road (Tei. Preston 58488) prOIOCtS
Luton Disco Centre, 38 Wellington Street, Luton (Tel. Luton 411733) to clients’

Mitchell Efectronics, 64 Winchester Street (Tel. Saiisbury 23689)

TUAC Sound Centre, 163 Mitcham Road, Tooting (Tel. 01-672 3413) requlrements

Mon-Sat. 9.30 a.m.-5.30 p.m.
Halt day Wed. 9.30 a.m.-1 p.m

Technlcal

Production

tacllities ate
Leighton Electronics Centre, 59 North Street (Tel. Lelghton avalilable

AMPLIFIER MODULES

TL30 D.C. COUéLED POWER AMPLIFIER MODULE.

@ Output power 30 watts R.M.S. continuous slne wave Into 8 ohms
@ T.H.D. at full power 0-5%

@ Signal to noise ratlo —85d8

@ input sensitivity 80mV Into wk&hmu

25Hz-50k
@ Cuaneistore. 4 aloges £12-50

® TLe0* ..o

® 60 watts R.M.S. continuous sine wave output

@® 2 R.C.A. 110 watt 15 amp transistors £16 . 75
Q TL100* 5.sxan
& R e S ame wranstors £18:75

a TL125* 7 % 8§ x 3in

@ 125 watts R.M.S. continuous sine wave output
@ 4 R.C.A. 150 watt 15 amp output transistors £23 J 25

Spaecification on * power modules:

@ Rugged laysr wound driver transtormer

@ Short—Open—and Thermal overioad protection
@ Only 6 connectlons

All output power ratings +0°5dB; Output impedance 8-15 ohms; THD at full power

2% typically 1%; Input senaitlvity 60mV into 10kf}; Frequency response 20Hz-20kHz
+2dB; Hum and noise better than —70d8.

N.A.D.J. ‘DISCO 76’ EXHIBITION
Bloomsbury Centre Hotel, Coram Street,
Russell Square, London -

ALL PRICES INCLUDE V.A.T. POSTAGE AND PACKING FREE

TECHNICAL INFORMATION: TEL. 01-672 3137
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MANUFACTURERS OF ELECTRONIC & AMPLIFICATION EbUIPMENT

© POWER SUPPLIES

Vacuum varnish Impregnated. Transformers with
supply beard incorporating pre-amp supply:

PS 250 for supplying 2 TP125s £28-00
PS 60/60 for supplying 2 TL60s £25-50
PS 125 +45 volts for TP125 £16-75
PS 100 +43 voits for TL100 £15-50
PS 60 +38 volts for TL60 £14-50
PS 30 +25 volts for TL30 £9-75
PSU 2 for supplying disc mixer £6-50

@® STEREO DISCO MIXER

With touch sensitive switching and auto fade

INPUTS: Four i stereo inputs with any equ Two

and two tlat supplied as standard. High quality slider control on each channel.
Volume, treble and bass controls for each pair of sliders. Sensitivity mag.. 3mv
(R.AA.A. comp.). Flat 50mV at 1kHz. Bass controis = 18d8 at 80Hz. Trebla controls
2 18dB at 15kHz. OUTPUT: Up to 3 voits (+12dB) available. Attenuated output for
TUAC Power Modules. Rotary master and balance controls. Band width 15Hz-25kHz
+=1dB.

P.F.L.: Output 250mV into 8 ohms. Rotary volume control., Monitoring tacllity for
ali 4 channels. Selection via touch sensitive switches. Swi visuai
cue indicator.

Misceilaneous Facilitles: Two illuminated deck on/off switches. Mains llluminated
on/off switch. Auto fade illuminated on/off switch. Mains powered with integral

screan and back cover. Complete with fuli instructions. £1 1 5

Size: 25in long % 6in high x 3in deep

4 CHANNEL SOUND TO LIGHT
SEQUENCE CHASER— (8 )
4LSMI

@ RCA 8A Triacs

@ 1000W per channel

@ Fuily suppressad and fused
® Switched master control for sound operation from W to 125W

® Speed control for fixed rate sequence from 8 per minute to 50 per second
@ Fuil logic integrated ¥y with opticai for i i
® Full wave control

@ 13 easy connections

-]

Patents appiied for £18 L 75

Model 501 500W per channel as above without sound
triggering £12-25

(D 3 CHANNEL LIGHT MODULATOR—S1LMB

@ RCA 8A Triacs

@ 1000W per channel

@ Each channe! fully suppressed and fused
@ Master control to operate from 1W to 100W
@ Fuil wave control

@ 12 easy connections

(Single Channel Version 1500 Watts £9-50)

£18-00

ADD SEQUENCE CHASING AND DIMMING
EFFECTS TO YOUR TUAC 3 CHANNEL LIGHT
MODULATOR

@ Speed Control 3 par min. to 10 per sec.
@ Fuil iogic integrated circuitry
Dimmer control to each channei
@ 9 easy connections
Sequence Dimmer Module—3SDMi £1 3 > 00
e

FRONT PANELS FOR LIGHTING EFFECT
MODULES
complete with switches, neons and knobs as iiiustrated

: | Forsive £6.'50

sepee

A Size: 61" x 4"
For 4LSM1

£5-50

For S1LMB
combined with 3SDM1

£7-50

Suppliers to H.M. Govt. Depts. Manu-
factured and assembled in Gt. Britain
fully tested and guaranteed

TO ORDER BY POST
Make cheques/P.O.s payable to TUAC

RED GREEN BLUE
AMBER
240 voit a.c. Long Lite

Candle Buib, Revoiv-
ing Reflector, adds a

See you on STAND 39
We will be demonstrating our full range
daily
Sept. 6-7-8 noon to 9 p.m.

LTD. (PE9) or quote Access/Barciay-
card No. and post to TUAC LTD. (PE9)
119 Charimont Road, -London, SW17
8AB. We accept phone orders from
Access/Barclaycard’ Holders. Phone
01-672 3137/9080.

new to
disco lighting effects.

£19-50

Send large stamped addressed envelope with all enquiries for fully illustrated 12 page
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SYNTHESISERS, SOUND EFFECTS AND

COMPONENTS SETS include all
necessary resistors, capacitors, semi-
conductors, potentiometers and trans-
formers, Hardware such as cases, sockets,
knobs, etc. are not included but most of
these may be bought separately. Fuller
details of kits, PCBs and parts are shown
in our lists.

CIRCUIT AND LAYOUT DIiA-

GRAMS are supplied free with all
PCBs designed by Phonosonics.

PHOTOCOPIES of the P.E. texts for
most of the kits are available—prices in
our lists,

PHONOSONICS

MAIL ORDER SUPPLIERS OF QUALITY
PRINTED CIRCUIT BOARDS, KITS AND
COMPONENTS
MARKET.

TO A WORLD-WIDE

P.E. SYNTHESISER

(P.E. Feb. 73 to Feb. 74)

The well acclaimed and highly versatile large-scale
mains-operated Sound Synthesiser complete with key-
board circuits. AH function circuits may be used
independently, or interconnected. The greater the
number of circuits, the greater the versatility. Other
circuits in our lists may be used with the Synthesiser to
good advantage (notably P.E. Minisonic, Phasing Unirt,
Wind and Rain, Rhythm Generator, Sound Bender, Volt-
age Controlled Filter, Guitar Effects Pedal).

THE MAIN SYNTHESISER

Stabilised power aupply 2.05
Two Linear Voltage Controlled Oscillators

and one Inverter—all 3 circuits £16:38
PCB (2 are required) each £1:48
Two Ramp Generators and Two Input
Amplifiers

all 4 circuits £5.62
PCB (holds all 4 circuits) £1.38
Sample-Hold and Noise Genaerator £6.64
PCB (holds both circuits) £1-70
Tone Control €243
PCB 80p
Reverberation Amplifier £6-36
Sprine Line unit for Reverb. Amp. -£4-95
Ring Modulator £€3.93
Peak Level Meter Circuit £1-50

100uA Panel Meter £3.75

PCB to hold Reverb, Ring Mod and Meter

Circuits £1.94
Envelope Shaper £5.35
PCB £1-4¢
Voltllc Controlled Amplifier and Differantial

Amplifi £6.86
PCB (holds both circuits) £1.32

THE SYNTHESISER KEYBOARD CIRCUITS
(Can be used without the Main Synthesiser to make an
independent musical instrument)

Two Logarithmic Voltage Controlled
Oscillators

Component set £14.55
PCB (holds both circults) £2.60
Divider, 2 Hold Circuits, 2 Modulation
Amplifiars, Mixer and 2 Envelope Shapers £19.64
PCB (holids the first 6 circuits) £1.80
PCB for both Envelope Shapers £1.55
Keyboard Stabilised Power Supply £7.30
Printed Circuit Board 94p

GUITAR EFFECTS PEDAL (P.E. July 75)

Will modify an audio signal not only from a guitar but
from any audio source, producing 8 different switchable
effects that can be further modified by manual controls.
Possibly the most interesting of all the low-priced sound
effects units in our range.

Component Set with special foot operated
switches £6:25
Alternative component set with panel mounting
switches £4-60
Printed Circuit Board £4.30

SOUND BENDER (P.E. May 74)

A multi-purpose sound controller, the functions of
which include envelope shaper, tremolo, voice-operated
fader, automatic fader and frequency-doubler.
Component Set for above functions {excl, 5Ws)  £6:58
Printed circuit board £1.58
Optional extr: dditional Audio Modul , the use of
which, in conjunction with the above component set,
can produce “‘jungle-drum'’ rhythms.

Component Set (incl. PCB) £2-55

PHASING UNIT (P.E. Sept. 73)
A simple but effective manually controlled unit for
introducing the ‘‘phasing’’ sound into live or recorded

music.
Component Set (incl. PCB) £2.50

PHASING CONTROL UNIT (P.E. Oct. 74)

For use with the above Phasing Unit to automatically
control the rate of phasing.

Component Set (incl. PCB) £3.75

WAH-WAH UNIT (P.E. Apr, 76)

The Wahewah effect produced by this unit can be con-
trolled manually or by the integral automatic controller.
Component Set incl. PCB £2-99

P.E. JOANNA (P.E. May/Sept. 75)

A five-octave electronic piano that has switchable
alternative voicing of Honky-Tonk piano, ordinary piano,
harpsichord, or 2 mixture of any of the three, together
with facilicies including fast and slow tremolo, loud and
soft pedal switching, and sustain pedal swnchmg The
power amplifier :ypncally delivers 24 watts into 8 ohms.
The PCBs have been redesigned by ourselves making
improved use of the space available.

Main Power Supply £9.41
Tone Generator and Top € Envelope

Shaper £9.97
PCB for Main PSU, Tone Gen & Top C E.S. £2-10

Envelope Shapaers for all notes (except Top C) £32:16
Sat of PCBs for Envelope Shapers (except Top
C) £10.40
Voicing and Prea-Amp Circuits £8.37
PCB for Voicing and Pre-amp £2-64
Power Amplifier (incl. separate Power Supply) £14-50
PCB for Power Amp and PSU 95p

RHYTHM GENERATOR (P.E. Mar./Apr. 74)
Programmable for 64,000 rhythm patterns from 8 effects
circuits (high and low bongos, bass and snare drums,
tong and short brushes, blocks and soft cymbal), and with
variable time signatures and rhythm rates. Really fascina-
ting and useful,

Tempo, Timin; and Logic circuits £12-57
PCB for above circuits (double-sided) £2.84
Component set for all 8 effects circuits £10-49

PCB for all 8 effects £3.60
Simple mixer (our design) incl. PCB £3:70
Alternative mixer with external volume controls,

incl, PC £9.93
Power Supply for T, T and L, and Effects, incl.

PCB £6.42

(See our list for Power Supplies for Mixers)

REVERBERATION UNIT (P.W. Nov./Dec. 72)

A high quality unit having microphone and line input
lpre-lamps, and providing full control over reverberation
eve

Component Set (excl. spring unit) £7-55
Printed Clrcun Board £1:76
9 in. Spring Un £4-95
Panel Meter (SOuA) {optional) £3.75

WIND AND RAIN UNIT

A manually controlled unit for praducing the above-
named sounds.
Component set incl, PCB £2:83

P.E. MINIMIX 6 (P.E. Nov./Dec. 75)

Each of the 6 input channels has its own gain, volume
and panning controls. The volume of the twin channel
outputs are fully manually controllable, as are the head-
phone and pre.fade monitoring facilities. Twin VU
meters provide visual display of channel audio levels.
Ideal for use with effects and synthesiser kits.

For details see our list.

8-INPUT MIXER

A simple mixer having 8 inputs each olwhlch has a preset
level control and which are combined into one output
channel having a preset over-all level control and a
master output volume control. Designed for inter-
coupling our various sound effects and synthesiser kits.
Component set incl. P £3.70

25 WATTY MONO AMPLIFIER (P.E. Sept. 75)

A good general purpose integrated circuit power
amplifier typically delivering 25 watts into 8 ohms.
Power bandwidth 20Hz to 20kHz, 3dB, Input impedance
20k m. Distortion 0:2%. Suitable for use with any of
our sound producing kits.
Component Set incl. power supply £14.50
Printed Circuit Board 9%p
For stereo use two sets and PCBs are required.

TREBLE BOOST UNIT (P.E. Apr. 76)

Gives a much shriller quality to audio signals fed through
it. The depth of boost is manually adjustable.
Component Set incl. PCB £2-15

P.E. MINISONIC MK |

(P.E. Nov. 1974 to March 1975)

A portable, battery or mains operated. miniature sound
synthesiser, with keyboard circuits. Although having
slightly fewer facilities than the large P.E. Synthesiser,
the functions offered by this design give it great scope
and versatility. Like the large Synthesiser it too may
be advantageously used with other circuits in our lists.

Two Voltage Controlled Oscillators £522
Voltage Controlled Fiitar and Voltage
Reference Circuit £3.41
Two Envelope Shapers and Two Voltage
Controlled Amplifiers £7-25
Keyboard Controller and Hold Circuits £2:66

Keyboard Divider Resistors (select type to suit
keyboard used) (all are 2% tolerance): 2 Octave £};
3 Octave £1.48; 4 Octave £1:96; S Octave £2.44.

H.F. Oscillator and Detactor £1.66
Ring Modulator, Noise Generator and Envelope
Inverter £5:45
Two Power Amplifiers and Two Mixers £3.55
Bactery Eliminator £5-88
Temperature Stabiliser £1.47
PCB to hold 2 VCOs, VCFand V-Refl £2.02
PCB to hold 2 ESs, 2 VCAs, 2 Mixers, Ring Meod,
Keyboard Control and Hold £2.20
PCB to hold 2 Power Amps., Noise Gen.,
Envelope-tnverter, H.F. Osc and Detector £1.45
PCB to hold Battery Eliminator and Temperature
Stabiliser £1:35

P.E. MINISONIC MK 2
Conversion kits and PCBs for updating the MK | version
are now available. Dezails in our list.

ENVELOPE SHAPERS

Both of the kits below have manual control over their
Attack, Decay, Sustain and Release functions. Both kits
include PCB (VCA means Voltage Controlled Amplifier}
Envelope Shaper and VCA (P.E, Apr. 76) £5-43
Envelope Shaper (without VCA) (P.E. Oct. 75) £4-17

VOICE OPERATED FADER (P.E. Dec. 73)

For automatlcally reducing music volume during '
over' —particularly useful for Disco work or for hz
movie shows.

Component Set incl. PCB £3.05

VOLTAGE CONTROLLED FILTER (P.E. Oct. 74)

An independently designed VCF that can be used with
the P.E. Synthesiser.

Component Set £3.41
Printed Circuit Board £1:25

P.E. TUNING FORK (P.E. Nov. 75)

Produces 84 swuuh-selec:ed frequency-accurate tones,
An LED monitor cleaHy displays all beat note adjust-
ments, |deal for tuning acoustic and electronic musicat
instruments alike.

Main Component Set incl. PCB £14-22
Power Supply set incl. PCB £6.57
P.E. SYNCHRONOME (P.E. Mar. 76)

An accented-beat eleuromc metronome, providing

duple, triple and quadruple times with full control over
the beat rate. Can also be used as a simple drum-beat
rhythm generator. |ncludes power supply.

P Set incl. loud ker £10-20

Printed Circuit Board £1-70

PEAK LEVEL INDICATOR (P.E. Mar. 76)
A twin-channel visual display unit for monitering the
peak level of audio signals. Well suited for use when
inter-coupling our many sound producing kits to help
avoid signal over-loading.
Component Set incl. PCB (as published) £3:26

POST AND HANDLING

U.K. orders—under €15 add 25p plus VAT, over €15 add
50p plus VAT.

Optional Insurance for compensation against loss or
damage in post, add 35p in addition to above post and
handling.

Eire, C.I,, B.F.P.O., and other countries are subject to

VAT

Add 124% (or current race if changed) to full total of
goods, post and handling. (Does not apply to export
orders).

EXPORT ORDERS are welcome, though we advise
that a current copy of our list should be obtained before
ordering asit also shows Export postage rates. All par
ments must be cash-with-order, in Sterling and preferably
by International Money Order or through an English
Bank. To obtain list for Europe send 20p, for other
countries send 40p.

Export postage rates.
PHONOSONICS . DEPT. PE47 « 22

HIGH STREET « SIDCUP .

KENT DAI4 6EH

MAIL ORDER A
DON'T FORGE
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OTHER PROJECTS

PHOTOGRAPHS in this advertise-
ment show two of our units containing
some of the P.E. projects built from our
kits and PCBs. The cases were built by
ourselves and are not for sale, though a
small selection of other cases is available.

LIST —Send Stamped Addressed Ene
velope with all U.K. requests for free
list giving fuller details of PCBs, kits, and
other components.

QVERSEAS enquiries for list: Europe—
send 20p; Other Countries—send 40p.

KEYBOARDS AND CONTACTS

Kimber-Allen Keyboards as required for many published cirguits, including the
P.E. Joanna, P.E. Minisonic, and P.E. Synthesiser. The manufacturers claim that
these are the finest moulded plastic keyboards available. Alloctavesare Cto C. The
keys are plastic, spring-loaded and mounted on a robust aluminium frame.

3 Octave (37 notes) £20-50. 4 Oct (49 notes) £23.50. 5 Oct (61 notes) £27.
Contact Assemblies for use with above keyboards: Single-pole change-over (type
SP) as for P.E. Joanna and P.E. Minisoni T pole normally op ke-break (type
DP) as for P.E. Synthesiser. Special contact assembly (type 4PS) having 4 poles, 3 of
which are normally-open make-break and the fourth is a change-over contact
—this special assembly enables THE SAME KEYBC.)ARD to be used with the P.E.

Synthesiser, P.E, Minisonic and the P.E. Joanna si sly thus avoiding the cost
of more than one keyboard.
Contact Each 3 Octave Set 4 Octave Set 5 Octave Set
P 20p £7-40 9-8 2120
2P 24p £8.88 £11-76 £14.64

S 48p £17.76 £23-52 £29-28
PRINTED CIRCUIT BOARDS for use with the above contacts and thus eliminating
most of the inter-wiring required, are available. Details in our lists.

SOUND-TO-LIGHT (P.E. Apr./Aug. 71) TRANSISTORS
The ever-popular Aurora—4 or 8 channels each responding ACI|28 20p
to a different sound frequency and controlling its own light. ACI76 20p
Can be used with most audio systems and lamp intensities. BCI107 13p
: MUST for any Disco, and a fascinating visual display for the Eg"gg : P
ome. P
4 Channel Component Set (excl, thyristors) £13-05 BC::; f2p
8 Channel Component Set {excl. thyristors) £22.56 gglw : P
Power Supply Component Set £4.96 BCI57 h L4
PCB for 4 frequency channels P £3-32 138 H P
PCB for power supply and 8 lamp drivers £1.56 gg|59 I P
| A 400V thyristors (I per chan. req.) each P BEIRAL e
Paniel meter {)uA) (optional) £3.75 Fo 2y : g
3.CHANNEL SOUND-TO-LIGHT (P.E. Apr., 76) e a%e
A simple but effective sound-to-light controller capable of  gC209C 14p
operating 3 [amps each of approximately 700 watts. Includes BC22L 15p
power supply, thyristors, and by-pass switches. BC213 15p
Component Set incl. PCB £11-.36  BC478 28p
BCY7I 22p
BIOLOGICAL AMPLIFIER (P.E. Jan,/Feb. 73) BDi31 44p
Multi-function circuits that, with the use of other external 52‘32 S4p
equipment, can serve as lie-detector, alphaphone, cardio- gF¥g° %P
EeQE eec, BFYS2 24p
Pre-Amp Module Compeonent Set incl. PCB £3.71 BSY95A 22:
Baslc Output Circuits—combined component set MJE2955 1i0p
with PCBs, for alphaph cardioph freq y oc28 60p
meter and visual feed-back lamp-driver circuits £5:28 OC71 4p
Audio Amplifier Module Type PC7 £6:78 OC72 14p
ocCB4 25p
TAPE NOISE LIMITER ORPI2 66p
Very effective circuit for reducing the hiss found in most  ZTX107 12p
tape recordings. All kits include PCBs. ZTX OIB 7ip
Standard Tolerance Set of Components £2-60 %;;(( 33 :sp
Superior Tolerance Set of Components £3-22 ZTX3531 239
Regulated Power Supply (will drive 2 sets) £3.98 INT06 ”:
SINE AND SQUARE WAVE GENERATOR (P.E. July 75) s Be
Suitable for audio, digital, or general purpose. Controllable 2N2219 27p
through 4 decade ranges |0Hz to 100kHz, switched attenu- 2N2905 27p
ation through 10 ranges from [0V to ImV peak-to-peak. 2N2905A 28p
Component Set £8-88 2N2907 22p
PCB for above components £1.60 2N3053 i8p
Power Supply £5-70 2N 3054 66p
PCB for Power Supply 96p 2N3055 48p
702 12p
2N3703 12p
NEW GUITAR EFFECTS UNIT AT o
IN3e30 s4n
= A 64p
Practical Electronics, August, 1976 2N3823E 39p
. = 2N4060 12p
Details in list 2N487) 36p
2N5245 Sip
2N5777 45p

SEMt CONDUCTOR TESTER (P.E. Oct. 73)
.Essential test equipment for the enterprising home construc- '7N°;EGTROASTED CIR‘.LS'
tor. White stocks last. 709 8-pin DIL 409
Set of resistors, capacitors, semiconductors, 723 Tops gss
otentiometers, makaswitches and PCB £8:44 74 g.linDIL 32p
anel meter (S00uA) £3.75 748 TO 63p
748 B8-pin DIL 63p
PHOTOPRINT PROCESS CONTROL (P.E. Jan./Feb. 72) #A7805 T0220 165p
For colour and B & W, and indispensible dark-room unit for ©A7808 T0220 165p
finding exposure, controlling enlarger timing, and stabilising uA7812 T0220 165p
mains voltage. While stocks last, 1AT815 T0220 165p

Component Set (excl. meter) £10.72 ©A7818 T0220 165p
Printed Circuit Board £1.74 _AY-1-0212 622p
Panel Meter (imA). £3.75 AY-1-6721/6 188p
FFCio0s 738

; . 3

TREMELO inc. P.C.B. £2'85 MFC6040 83p
FUZZ UNIT jnc. P.C.B. £1-80 $G3402N 220p

PRICES ARE CORRECT AT TIME OF PRESS. E. .E.
DELIVERY SUBJECT TO AVAILABILI‘I’\'.ss et PHONOSON'CS

Jointhe Digital
Revolution

Understand the latest
developments in calculators,

computers, watches, telephones,
television, automotive instrumentation. . .

Each of the 6 volumes of this self-instruction course measures
113" x 81" and contains 60, pages packed with information. \
diagrams and questions designed to lead you step-by-step through
number systems and Boolean algebra, to memories, counters and
simple arithmetic circuits, and on to a complete understanding of
the design and operation of calculators and computers.

Design of Digital Systems.

£6-20

plus 80p packing and
surface post anywhere in
the world.

Payments may be made In
foreign currencies.

Quantity discounts available
on request.

VAT zero rated.

Also available—a more elementary course assuming no prior
knowledge except simple arithmetic.
Digital Computer Logic and Electronics

In 4 volumes:

1. Basic Computer Logic £4 5 20

2. Logical Circuit Elements plus 80p P. & P.

3. Designing Circuits to Carry Offer Order both courses for the

Ol.Jt Logicat Functions bargaln price £9-70, pius 80p
4. Flipflops and Registers P &P.

Deslgner These courses were written so that you
could teach yourself the theory and applica-
Manager tion of digital logic. Learning by self instruc-
Enthusiast tion has the advantages of being quicker and

Scientist more thorough than classroom learning.

You work atyour own speed and must respond
Engineer by answering questions on each new piece
Student of information before proceeding to the next.

Guarantee—no risk to you

f you are not entirely satisfied with Design of
Digital Systems or Digita‘l Computer Logic and
Electronics, you may return them to us and your
money will be refunded in full, no questions asked.

To: Cambridge Learning Enterprises (Dept. ENG)
FREEPOST, St. lves, Huntingdon, Cambs. PE17 4BR

each, p & p included

d
’ *or....set(s) of Digital Computer Logic and Electronics at £5-00
I each, p & p included

*or....combined set(s) at £10-50 each, p & p included

1

!

*Please send me....set(s) of Design of Digital Systems at £7-00 |
|

!

|

I

L No need to use a stamp—just print FREEPOST on the envelope:F’EQ-J
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Handy size Reels & Dispensers

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

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

hsaﬁsto’lr ~2® handy size reels of SAVBI T, i BIB WIRE ]
dispenser ' » 40/60, 60/40 & STRIPPER

Contains 2.3 metres
approx.of 1.22mm
Ersin Multicore
Savbit Solder.

ALU-SOL 5
alloys
These latest Multicore solder reels are
Savbitincreases

life of copper bits ideal for the toolbox. Popular specifications
bymﬁmgg cover all general and electrical applications, plus a major advance

- & CUTTER

Fitted with unique

8-gauge selector and
\ | handlelocking device.

Sprung for automatic

Size5 39p in soldering aluminium., Ask for a free copy of ‘Hints on Soldering’ ' opening. Strips flex
containing clear instructions to make every job easy. and cablein seconds. podel 8B 86p
Forsoldering | [ Ret. | Alloy [ Diam. | Length Use Price | ‘— ~
P metres .
fl.n(BjO.IntS S s SOLDER- iy
Two more dispensers to - 9 = g
simplify those smaler jobs. Size | 40/60 1.6 10.0 For economical general £1.4 Wl CK ” ;
PCTprovescmetres ||, 3| TiLesd CleEop (e |
approx.of 0.71mmsolderfor ) | gize | oly-sOL| 1.6 85 | Foraluminiumrepairs. | £1.99 |
fine wires, small components 4 Also solders aluminium Absorbssolder
and printed circuits. to copper, brass etc. [ | instanttyfrom
PC115 50p Size | 60/40 0.7 39.6 | Forfinewires, small £1.49 | tags, printed
Or §|ze19Afor knAwmng or 10 | Tin/Lead cpmponents and printed circuits etc. Only needs
radio and TV repairs. circuits. 40-50Watt solderingiron. Quick
2.1 metres approx. of Size | SAVBIT 12 13.7 Forradio, TVand £1.49 andeasyto use. Non-corrosive.
1.22 mmsolder. 12 similar work. Increases 18 97
| Size19A 43p J copper-bitlife tenfold. | L Size 7P |

So!e U.K_Salt—_zs Concessionairt_-zs: s Prices shown are recommended retail,inc. VAT From Electrical
Bib Hi-Fi Accessories Limited, and Hardware Shops. In difficulty send direct, plus 15p P&P.
Kelsey House, Wood Lane End. Hemel Hempstead, Herts. HP2 4RQ. Prices and specifications subject to change without notice.

RS

Make light work
of wiring e =
with the NEW ™~

-
P ofLF ADHESIVE
WIRE STAPLES

Countless uses in industry and offices

TWIN BANK 5 617

(less lamps) LENGTH

[ 144 inches UN, T
S & #6 o
-— g.... ol €F§"g19
Wuedleadv o! A ! s J ’.l--—lf_ o
Gt S1Y | (I g et

that flash indepen ‘ ES ——
at random _ Fi";ng £]n|35
- T

. 1
Soundto Light 600 o

MASTER UNIT 5% | TYPE A spor

e CHANNEL |  Uesslamp
[S1o99] £30%| ewi
ﬁsﬁf”ifyégmL & 3
sans wivy soccer| Sl
BC Firting] Fo
BANK UNIT E]-;;El ES Fitting

. {Less Lamps) \w
' TWIN BANK 2L1GHT

w e UNIT

o w 31%
] e

BLUE. 3 £3.54 @ lless famps)

CLEAR ._c.t..ﬁ ‘Eaﬁ'mgﬁ,ﬁ;ﬁﬂ E;ﬁ'angﬁl;gﬂ

ALBEN ENGINEERING CO.LTD.

DEPT Pt THE CRESCENT WORSTHORNE,
BURNLEY. LANCS. Tel-Burniley 20940

702

*QUICK AND EASY TO APPLY -

EVEN IN AWKWARD PLAGES
*SAVES DAMAGE TO WOOD AND PAINTWORK
% 8TICKS ON INSTANTLY : HOLDS WIRE FIRMLY
You'll save enormous time and trouble with the
new Brandauer adhesive staple. Just peel off the
backing strip and press staple into place. Then
bend clips over to'hold wire firmly in position.
No messing with pins, tacks, soldering or
drilling. No damage to woodwork, e.g. skirting
boards. Use the Brandauer Staple for any wall,
frame or cabinet wiring jobs — it's wonderfully
easy for fitting in those awkward corners.

Send now for details to:

SPECIAL PRODUCTS DISTRIBUTORS LTD.
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DISCOUNTS

THESE DISCOUNTS APPLY TO TOTAL OF ORDER — SPECIALS INCLUDED

10% OFF ONORDERS OVER£15
15% OFFONORDERS OVER£50

LARGE QUANTITY PRICING AVAILABLE ON REQUEST

PLEASE SPECIFY ITEM AND QUANTITY

SHIPMENT MADE VIA AIR-POSTAGE PAID
3 DAYS FROM RECEIPT OF ORDER

SEPTEMBER SPECIALS

MEMORIES LINEAR TIL
1103 £ 61 n £1 742 £ .7
1702 575 m 45 7437 19
5203 6-00 BIeK 61 7438 -6
5260 72 340T+5v -82 7446 60
5261 n 340T+15v 82 7474 20
5262 84 M .13
74%0 30
F93410 97 3900 -16 7410 8
CALCULATOR CHIPS 9602 37 3 34
5002 72 75491 37 74164 .80
5005 84 1310 1-25 74165 90
Z];PLAYS 1-21 74193 .50
o n JUMBO LED  ovmM CHIP 4% DIGIT
Red TP MMS3 — P channel device provides
NSN71L 56 all logic for 43 digit volt meter. 16 pin
Green 7 X
NSN74 56 Yellow 7 DiP with data 7 s
MANS 1-08
TMMS7H B digh multipiered — five luncion —
7001 CLOCK CHIP AR Trampy o= iy
46 digit, 12-24 be. alarm, timer & date bt b i 7
circuits with data £4-00 9V bat oper, 14 pin £1-20
MiSC DEVICES LINEAR CIACUITS
ULN 2208 FM gain block 34dB mDIP  £1.03 300 Pos V Reg (super 723} TO-5 £ 49
ULN2209 M gain block 4848 mDiP 193 301 HiPerl Op Amp mDIP TO-5 n
2513 64 x 81 5 character generator 7-00 302 Voll foliower JO-5 4
€A 3046 Transistor asray ¥4 pin DIP 55 ‘ :: r:‘;vv.l:'s'&s :
307 Op AMP jsuper 741) mDIP TO-5 44
8038 FUNCTION GENERATOR !
Voltage controlled oxcillator sine, M) Meiioihur OpARPIROIPIIO.S! Jey
square, triangular output 16 pin DIP with 0% S ': regulator ¥O-3 125
VA £2-80 310V Follower Op Amp mDIP, 75
311 Hiperl V Comp mDIP T0-5 P
T 319 Hi Speed Dual Comp DIP 2
; : IV Neg Reg 5,12, TO-220 12
MMS311 6 lipl R A
Sl 2"';’_"1‘"'.‘:""‘ 8CD. 10K Neg Reg 5.2, 12 10-3 12
Al e e 32 Precision Timer DIP P
MMS5312 4 digit multiplexed BCD, £ Q"‘: ?" Amprotr " 12
7 ves 1 pps. 12-20 Hr, 1 Qua omparator Dl 106
S ey S 40K Pos Vreg (SV. 6V, 8V, 12V,
MM5313 6 digit multiplesed BCD, :“‘,‘"‘ VMO, e
L ¢ 0T Pos Vreg (5V, 6V, BV, 12,
50-60 Hz 28 pin 307 8-V O3 L
MMS314 6 digit multiplexed 12-24 Hr, 370 AGC/Squeich AMPL DIP >
S0-60Hz 24 pin 372 AF-IF Strip detector DIP 51
MMS316 & digit, 12-24 He, 50-60 Hz, 373 AM/EM/SSB Strip TO-5 a5
s 40 pin 7 o Rl . pd -
CT7001 6 digit, 12-24 Hr, 50-60 Mz, 30 2w Audio Amp DIF -
Aoy ey 1] 3888 6w Audio Amp mDIP 102
R alic ity P8 pn 0 381 Lo Noise Dual preamp DIP 113
‘ 382 Lo Noise Dual preamp DIP 1-13
5 53 te Op A o
LED'S ey
ME4 Inkra-red TO-18 b :40 e ‘-:;
MVYS0  Mini LED red emitting - axial  10p SR e sey a
NSLI0O  Mdini red LED - point 10p 2 -
ST e A T ied 556A  Dual §85 Timer DIP 1
XCH9-R  Mini red LED - diffused 12 60 WEbaalockedioogioi. in
MV5020  Jumbo red - diffused 2 562 AbmglockediLoop O 34
MY5020  Jumbe il qed d 565 Phase Locked Loop DIP TO-5 1-38
vcan o ll':'" L 5p 566  Function Gen mDIP TO-5 13
vy el ::. E=p 67 Tone Decoder mDIP 1.
pumboSmber 12 709  Operationsl AMP 1O-5 or DIF n
‘ 716 Mi Speed Volt Comp DIF 2
::: ‘mult:v;_ & . 711 Dual Ditference Compar DIP 5
X - 723V Reg DIP “
MAN2  Red 517 dot matria .35 2.95 73 Dill. video AMPL  TO-5 'Y
MRS Mcinalr CC 15 739 Dual Hi Pert Op Amp DIP 75
MANS C'm‘;ﬂ CA 20 741  Comp Op Amp mDIF TO-5 »
MAN6  Red .6 CA 2-93 747 741 Dual Op Amp DIP or TO-5  §1
MAN7  Red 27" CA 47 748 - Freq Adj 741 mDIP 3
MANE . Wéllow 37-CA 2-03 1304 FAY Mulps Sterea Demod DIP 75
m'::ﬁ :: ;‘ _‘C:Asva«d teg ;'z‘l 1307 M Mulpr Sereo Demod DIP 52
NSN7IL  Red 27" CA + e QeigmeIgaie 2]
o Eoikdca 1458 Dwal Comp Op Amp mDIP “
- nid ‘ 1800 Sterec multiplerer DIP +73
MULTIPLE DISPLAY 0RO Amelegir i
NSN33 3 digit .12" ved'lﬂ) 0 7524 Oual core memory sense Amp  1-2
HP5082-  § digit .11 red LED 1% 7525 Dual core memory sense Amp o
55 8038 Volage contr. asc. LIP Ed
HP5082- 4 digit .11 red LED 170 SSARSNOTCHE CihIDrE 5
7414 75150 Dual Line Driver DIP 1z
$P-425-09 9 digit .25 gas disch. 1-50 75451 Dual Pesepheral Oriver mDIP &

Date sheels on requesl. Add 20p ea. it
item is priced below 50p each.

75452 Dual Peripheral Driver mDIF
75453 (357} Dual Periph Driver mDIF
75491 Quad Seq Driver lor LED DIP
75432 Hen Digit driver DIF

7451 £0-13 74154 06 § 400A 21 4018A 89 w66A 72
7401 11 7453 13 74155 75 ] 0K 11 WA 12 KetA %
7402 N 7454 10 gqise 1 | WA MoM2A 1l sa %
HWOGA 110 ODA W 0TIA 1
7403 N 7460 N 707 NIl e m owma 0 e 2
7404 1B 7464 N 74161 95 4008A 146 NMA T2 WA B
7405 13 7465 1 74163 90 H009A 47 W025A 21 W7SA 2
7406 2 7472 n 74164 1-10 4010A “ WA 4 w07aA n
7407 2 7473 2% 74165 1-25 | KN4 2 se2m 81 san B
7408 4 7474 26 74166 115 | O1A D WA ¥ 4suma 14y
WA W W3SA 104 aszaA 13
PROLRAE T 74750 " LIMA 78173 w951l begtany 1:22 TdoroA) | 9 dsera il
7410 10 7476 D 74175 95 f a015A 122 4424 LD s01A h
741 16 7483 70 74176 95 § w016A &% s0e9A 8
7413 23 7485 B0 74177 85 § WA % %A 4
7416 22 7486 24 74180 80
_ . 74C00 M 7C74 T2 74CI62 2-05
7417 w2l 74390 ESOR Ty 2500R Gl | g e 74C163 2-05
7420 M 7490 0 74182 B0 N seCos 47 rect07 % recies 21r
742 22 74N 71 74184 1-55 74C08 47 74C151 13 74173 183
7423 1 7492 4 74185 1-0 74C10 41 74C154 221 74C195 190
7425 22 7493 35 74190 95 TN 41 jeC1S7 138 B0CYS
7426 23 7494 45 74191 95 | NCAT 1% vecie0 205wy
747 B 7495 49 74192 %0 .l‘” erecIeIng oS
740 12 749 55 74193 85 CALCULATOR CHIPS
7432 1 74100 7> 74194 95 C¥5002 12 digit, 4 function fixed
7437 25 74105 60 74195 72 decimal — battery operat
7438 21 74107 W 7419 1-00 b I ) e
T30 BT pain 288 S7atsy o SURIDICISWS 12 disi. 4 Funcifon it
7441 60 74122 50 74198 1-70 pgiagy o o
742 55 74123 55 74199 1-70 MMS725  § digit, 4 function,
7443 55 74125 50 74200 3-90 floating decimal 28 pin 1-37
7444 60 74126 50 MMS736 6 digit, 4 function,
7445 75 74141 68 MR 50 battery operation 18 pin 2.78
74% 85 74145 75 M el
mo
7447 73 74150 5% Hoating decimal, 3V
7448 B0 74151 60 battery operation
7450 12 74153 s« 24 pin 278
LOW POWER MMS5739 9 digit, 4 function, 9V :
7400 €016 7451 £0-16 75190 £0-93 PREstioperanay Zipin 228
M0 16 A5 18 T M MEMOR LS
7401 % T 18 7493 89 1461 25 bit RAM MOS
FCCTRE T I 21 S R M T 1 pin 109
7006 18 7473 38 7498 153 s 1024 bit RAM MOS
7410 16 TA7 38 74Lied 153 18 pin 197
U0 16 TMTE 4 74165 153 17824 2048 bit static PROM
70 % Tees 85 Flecti prog s UV/ers?
T2 B9 e M. 24 pin 10-50
LOW POWER SCHOTTKY 2102 1024 bit static RAM
Tas0 €83 ras 25 zewses 10 || (2900} ?":/i:“ Gl gl Lol
n 07
';“”“’ 5 ;:3:: : ;:g:“ ‘_:: 21031 Same a3 2101 except 500ns  2-25
THSOS 15 74574 40 T4LS193 1-30 Rty BeSibisasarREM
74510 23 74190 80 7415197 120 ;:';:n""""w""‘ A
OO 1. 7459. &0 %0 1024 bit dynamic RAM
MOS 16 pin 135
74400 £0-16  74HZ2 £0-18 7461 £0-25 5261 ::gs""":’.:‘""‘ T IS
74H0) 16 74H30 18 74He2 20 |
T4HO4 16 TAMSD 16 TAWT B2 262 ::;sb;'z:’i:‘""‘ FAM o
TAHOB 16 74MS50 % i 35
e % owm w wm ) gm sumase
JAHIL 16 T4HS3 0 74H103 w0 16 pin 2-75
T4 16 7aMss 20 74HI06 40 ; "
TN 16 74HED 11 TAH108 4 aoid :‘:‘P?,"' AP i,
SCMOTTKY TO8 1024 bit ROM TTL
7400 B 7408 0 742 p 16 pip ]
ra502 » 74510 n 74532 15 74200 256 fb" RAM tri-state
03 B 8w B TSI 1o pin 2]
ol TANTALUM CAP ACITORS
8000 (NATIONAL) a mlc‘!o.ml::.of;m:omd 1w np
Bo1 1033 214 093 mn 3l T v e womid 3V 2
‘8092 3 80 93 a2 CIp Tmid 3V 15p ismid 1oV Z2p
8095 76 8230 142 MR 142 22mid 2V 15p Znmid €Y np
szt s o 1 oww sl i v e DBmid 0V 25
8123 88 8551 91 @831 142 W M omid & B
810 10 852 1 ask 7 & Up Semid v Ip
6200 142  BSS4 137 ase0 3 o 7p
8210 192 88w “ F -
8000 (SIGNETICS) SHIFT RRQISTERS
M3 373 an7 17 MMS013 1024 bit accum. dyn.
8 pin 0120
MMS016  500/512 bit dyn.
n 1-10
SL5-4025 Quad 25 bit %
2504

1024 bit multiplesed dyn

Solder tall - tow profiie

8 pin 1N 24pin €25 WUNIVERSAL BREADBOARD
14 pin .12 28pin -3 M sver plated copper circuit board
16 pin -3 40pin 42 W33/16" x 5-1/16". 2 rows of
1 pin -19 holes for DIP 1C's + space lor

transistors, resistors & capacitors.
Versatile and simple for bread-

wite wrap » gold plate
1 pin = boarding IC clrcuitry
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BANKAMERT CARD
BARCLAY CARD

Satisfaction guaranteed. Shipment will be made postage prepaid within 5 days from
receipl of order. Payment may be made with personal check, charge card (indude
number and exp. date), international money order {include receipt) or bank cheque

made payable in U,S.$§

MASTERCHARGE

ACCESS

CHARGEX

Add 50p to cover shipping and handling if order is less than '£5.

The above prices do not include any taxes leviable by a purchasers country of residence.
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SETN-GUIOLGTIARS ™)

~——=<TRANSISTORS——=

BRAND NEW FULLY GUARANTEED

e Price | Type l'ﬂn Typo Price | Type Price | Type Price Type Price | Type Price | Type Price | Type Pric®
PC!’1 "a i1 | BCIES  0-10 | BCAAO *0-31 | BFIIT  *0-48 | I S *016 | 2NTO6  +0-08 | 2N2646 "9-34 (X))
AC126 Bcwoc 7 | BF118 il I -n 0o
AC128 | BC170 T 0-11 o0
AC127 | BCIM | 8.8
AC128 | BC172 | ¥
AC128K BC173 | 0-“
AC141 BC174 ; I3
ACIK BC175 ; 0 0-::
AC142 BC177 R
AC142K *0-28 BC178 | 20
ACI53K *8-24 BC179  *e- 104
AC178 1" BC180 s e-18
AC176K *0-28 BC181 . 0
AC180 bl BC182 o 012
AC180K *0-30 BCi82L - 014
AC181 2 BC183 o 014
ACIBIK *0-20 BC183L o 018
AC187 17 BCig4 o
AC187K *0-23 BC1B4L 0 |
AC188 1 BC186  *8-

AciasK 18-23 BC187 ':-

40 *9- 4 -

: 5§ ERE-

£ |
' T

1
Ag::2 'o-: 1 2N2369 *0-12 | 2N3648
AD161 & BC149  0-09 TIP41A *8-85 | 2N2369A 812 | IN3iI2
AD162(MF) BC150 018 10 TIP4zA 2

* BCISt 029 .28 ! TIS43
AF114 *¢-22 | BC152 018 -3 | uT4s
AF115  *9:22 | BC153 0-28 10 zTX107
AF116 *8:22 | BC154 o 2 ZTX108
AFI1T *8-22 . -25 | BD! ZTX109
AF118 %032 Iz 3 ZTX300
:ﬁ}';’; ::: o ﬂ 4 BD206 ﬂ’g(sssoo Please add 8°. to prices marked
AN g | :: i B0, Fatese | g:gg; *. Remainder add 12}°. Do not
AF127 .
AF139 11 12 BFY15  *0-15 2NG99  *0-38 add VAT to prices marked .

SUPER{ UNTESTED PAKS %ILGPDIUDES | HANDBOOKS

Ideal for Organ builders
30 for “S0p, 100 for *£1-58, 500 for *£5, 1.000 for “£9.

Pak No. Description Price TRANSISTOR DATA BOOK
120 Glass Sub-min. General purpose Germ. dmdes 0-80 DTE t 227 Pages packed with information on

U l 30 Germanium transistors like OC81. AC12 *0-60 » 1 European Transistors.! Full specification
U 5 60 200mA sub-min. silicon diodes *0-60 l including outlines.
Ut1 20 PNP Sil. planar trans. TO-5 like 2N1132, 2N2904 *0-60 Price 1£2:95 each
U15 20 NPN Sil. planar trans. TO-5 like 2N636. 2N697 *0-60 Case 100v 200V 400V TRANSISTOR EQUIVALENT BOOK
U19 20 Silicon NPN transistors like BC108 *0-60 2 Amp TOS *0-31 *0-51 *0-7 BPE 75 256 Pages of cross re'erences and
U26 30 Fast switching silicon diodes like IN914 Micro-Min. 0-60 6 Amp TO66 *0-51 *0-61 *0.77 | eq 1s for E and
U23 101 Amp SCR's TO-5 can. up to 600 CRS/25-600 *£1-20 10 Amp TO48 *0-77 *0-92 *1-12 § Japanese Transistors. This is the most com-
U32 25 Zener diodes 400mW DO-7 case 3-36 voits mixed 0-80 prehensive equivaients book on the market
U36 20 Silicon planar NPN transistors TO-5 BFY50:51/52 *0-60 today and has an introduction In 13 lan-
u4s 7 3A SCR. TO66 up to 600 PIV *£1-20 uages. Price 1£2-88 each
U46 20 UniJunction transistors simiiar to TIS43 *0-60 ODE EOUIVAI.ENT BOOK
gts 9 NPN Sil. power transistors like 2N3055 . *£1-20 DE 74 144 Pages of cross references and

ode No's mentioned above are given as a guide to the type of device equivalents for European, American and
in the Pak. The devices themselves are normally unmarked. \}Li:vﬁgvs"cg&“ ;I’O%Qi 'ng,Ash c::: 20-100 suitable §| Japanese diodes. Zeners Thyristors. Trlacs,

for 2N3055. aovn or BDY20. Diacs and L,E.D."

| 24 100+ Price 1£1-88 sach
“a8p THE WORLD'S BROADCASTING STATIONS
WBS 75 An up to the minute guide for those

interested In DX-in, ntains all the world’'s
Type Price Type i @ X-ing. Col

Iype Pnce Type frice] broadcasters on SW. MW and LW. as well
BA100  °0-10 | BB104 8:}7 8:3} :g:g; W| c “‘g rans as European FM/TV stations.

BAll6:  -0-21 | £v100 Price £3-58 each

*0- BY126 OA70 OA200  *0-07
2:}33 332 BY127 OAT9 OA202  *0-07 TO18 SIM. TO 2N706/8 BSY27/28/95A '[')'I’(':- ;’5‘;5‘ BOOK et
BA154 *9-12 BY128 QAB1 1N914 *0-08 All usable devices. No open and shorts. ALSO AVAIL- L uog_";ﬁgg\vgg ata ?;J o sene{
BA156 ~0-14 BY164 0-5 QAB85 1N916 *0-06 ABLE IN PNP similar to 2N2906, BCY70. fact ( 2 IJS A“"ZDE mm'r:‘ m&;\:k
BA173  *0-15 | BYX38/30 *0- u 0A% 1N4148  *0-06 20 for *S0p, 50 for *f1, 100 for *£1-20, 500 for s, [ facturersin the U.S.A. and Europe. this

1.000 for *€14. Qives full data as well as equivalents.
When ordering please state NPN or PNP Price 1£3-74 each

A full range of technical books available on
A = - T request.

PIV 0:6A 0B8A 1A 3A 10A  16A  30A
10 I.?_',‘; Too'izs O3 | 1086 Tofs Tos‘ 'ro_Aa TO_‘B ot [To4f JUMBO SEMICONDUCTOR PAK
20 *0-15 0-13 —_ — - = = = == —_ Transistors-Germ. and Siicon.
30 .19 *0-22 — — — e — L - = Rectifiers-Diodes Triacs-Thyristors-1.C.'s and Zeners.
50 *0-22 "0-28 *0-20 *0-25 *0-36 *0-35 *0-48 -0-51 <0-54 *1.18 [ ALL NEW AND CODED
100 «0-25 *0-30 <0-25 *0-25 *0-48 <0-48 *0-51 *0-57 *0-58 *1-43 Approx. 100 pieces only *£1-85p
%0 031 03B @ — 2= - = = = = —
200  “0-38 *0-44 *0-25 *0-30 *0-50 *0-50 *0-57 *0-52 *0-62 *1-63
400 — — *0-36 *0-39 *0-55 *0-57 *0-62 *0-71 *0-77 *1-79 .
600 —  — +0:39 *0-48 0:69 *0-69 *0-78 *0-89 *0-90 — EH DI E Postage and Packing
800 —  — *0-58 *0-65 -0-81 *0-81 *0-92 *1.22 *1-39 *4.07 add 25p unless other-
' \l D 5 FULL RANGE IN STOCK, 2.33 Valts wise shown. Add
g oW - ! s
1N SO0mW, ile | tiswl SMTDISTENON - e extra for airmail.
£1 minimum order. )| |
300mA  7S0mA 1 Amp 1:5Amp 3Amp 10 Amp 30 Amp
PIV {DO 7y (SO 16) Plastic (SO 16)  {SO 10) {SO 10) (TO w)
50 0.05* 006 IN4OOY  0-05*  0-07* 0-14* 019"
100 ¢-05*  0.07 IN4002  0-06*  0-09* 0-16* 0-21* o ss-
200 0-06*  0-09* IN40O3  0-07* 0-12* 0-20* 0-23* 0-93*
400 0-07*  0-14* INSDO4  0-08*  0-14* 0:-28* 0-35%  1-25*
600 0-08*  0-15% IN4DO5  0-09*  0.18* 0-33*  0-42*  1-76*
800 0-11*  0-18* IN4DOE  0:10*  0-18* 0-35°  0-51*  1.94*
1000 0-13  0-28 IN4DOT 0.9+ 0-23* 0:-44*  0-60* 2-31°
1200 = 0-32 0-28° 0-54*  0-69* 2.88*
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|-CONDUCTORS

l{geor

(4

s

\

Untested LIN Paks

Type Quantities Quantities Type Quantities Manutacturers *'Fall Outs'’ which include Functional
1 25 100 | 1 25 100+ 1 25 1004 and part Functional Units. These are classifled as
72702 0-46 0-44 9-42 SLT0IC 0-46 0-42 0-37 76003 £1-39£1-34 £1-30 ‘Out-of-spec’ from the makers, very rigld specifica-
72709 23 0-20 0-19 SL702C 048 0-42 0-37 76023 E£1-39£1-34£1-00 tions, but are ideal for learning about |.C."s and
72700P 0-19 0-18 0-17 TAA263 0-74 0-65 0-50 75660 0-83 0-38 083 experimental work.
72710 0-32 0-31 0-28 TAA293 0-93 0-83 0-33 LM330  0-93 0-9¢ 0-88 Untested Audlo Paks
72741 0-28 0°27 0-26 TAA350£1-71 £1-87 £1-57 *NESS5 0-45 0-43 0-40 Comprising 5, |.C.'a:—
727141C 0-28 0-25 0-24 HATOIC 0-28 6-24 0-22 *NE556 0-38 906 0-83 Pak No, Conlents Price 78003/76023 serles
T2141P  0-28 @-27 0-26 uATSC 0-18 3 017 TBAB00£1-39 £1-34 £1-30 uLicTo8 09 0-60 ONLY £1 per Pak
747 0-79 0-74 0-61 uATIIC 0-32 0-31 0-28 ZNG4 E1 11— — ULIC710 = 7 x 710 0-60 Complete wlith data
72748P  0-38 0-33 0-31 | xATI2C 0-32 0-31 o028 ULIC741 = 7 x 741 0:60 FM Stereo Decoder L)
SL201C 046 0-42 0-37 | uAT23C 0-45 0-43 0-40 ULICTAT = 5 x 747 0-60 Pak
ULICT48 = 7 x 748 0-60 Comprising 5, 1.C's:i—
Ilke MC1307 and SN
76110
¢ ONLY £1-50 per Pak
* 7’ *"“m ,c.s Complete with data
BI-PAK STILL LOWEST IN PRICE. FULL SPECIFICATION GUARANTEED. ALL mmm ,m
FAMOUS MANUFACTURES
APPROX. 200 PIECES
Type 1 Type 1 Type 1 Assorted fall-out Integrated circuits, Including:
7400 i : 7448 50 o 74122 5 -4 Loglc, 74 series, Ltnear, Audio and D.T.L.
e . ‘@ | e 00 o o 10 1oty o cos bt some unmarked—y
7402 B H 4 g 2 4 e ° entify.
7403 B o 00 ?1453 012 0 74145 098 604 OUR SPECIAL PRICE £1-20°
7404 . 20 454 0-12 011 74190 £1-38 £1-25
7405 . - . 460  0:12 0 74151 076 0-74
7408 . - -23 7470 025 0-24 74153 095 093 P&P
7407 . - H 7472 022 021 74154  £1-50 £1-48
7408 . - . 7473 ¢ o 74155 090 078
7409 . - . 7474 027 028 74156  0-80 O-T8.
7410 0 ¢ ‘93 7475 0-48 0-48 74157 095 0-83 Postage and Packing add 25p unless
7411 2 3 -21 7478 025 0-24 74180 £1-00 098 otherwise shown. A extra for
1412 1 7 E 7480 5 -4 74161 £1-00 0-90 airmali. Minimum order £1.
7413 28 0 - 481 £1-02£1-08 74162 £1-00 098 ¢
7418 E s -2¢ 7482 03 o8 74163 £1-00 0-93 O- (J
7417 - 27 0-2¢ 7483 098 098 0N THM84 £1-25£1-2081- * '“M"
7420 12 011010 7484 0-90 0-88 088 74165 £1-25 £1-28 £1-
7422 28 0:27 028 7485 £1-25 £1-20 £1-13 4186 £1-48 £1-44 £1-
= 7423 z g : ;::g ‘::.zug g ;::.1’; C:: ::g : 3015F Minitron 7 Segment Indicalor £1-11
7425 ! ) , v . Y Y ] 3
7428 30 028 026 7490 0-37 935 033 74176 £1-16 £1-11 £1: L.E.D. DISPLAYS
7427 30 028 028 7491 060 058 056 T £1-18 £1-11 £1- DL767 Common anode 0-3" 85p. DLT4T Jumbo
7428 42 0:38 0-36 7492 043 042 ¢4 74180 £1-10 £1-11 £1- ommon anode 0-6” £1:70. DL727 Double digit
7420 12 11 ¢-10 7493 0-43 0-42 ¢ 74181 £2-00 £1-90 £1- display, common anode 0-5% £2-00
7432 ‘30 028 028 7494 0-43 0-42. 041 74182 0-90 088 O L.E.D.'s
7433 39 0-37 35 7495 0-70 0-88 0-08 74184  £1-87 £1-62 £1- el
7437 30 028 028 7496 068 0-66 084 74190 £1-50 £1-45 £1- Avallable In 0-125” and 0:2” dla lenses
7438 ‘30 028 028 74100 £1-96 098 0-08 74101 £1-50 £1-45 £1- RED 16p. GREEN 17p. YELLOW 17p.
s R RS R R R R
B e L SR NS L emane: s S A
: . . 41 . . - 419! ‘20 978 O ;
e AmAnam | mn o iormtn |k gn B g T il —
. \ ’ . 580 . , ;
7448 £1-10 £1-05 £1-00 74118 £1-28£1-20£1-18 | 74198 £2-10 £2-00 &1- SPECIAL OFFER 5 for £2
447 6T 0-85 0-63 4121 026 028 025 4199 E£1-95£1-00 21
D-v'l'::n to;nny be I'Vlllld' tlocquullllyblork?uu;ﬂny °§§fé9£‘ 74 serles only), Data |s avaifable a S
for the above serles of I.C."s In bookiet form. p. * Untested 7-71 P k
D ’L 930 S S =Pak No. Contents Price Pak No. gonte;-‘t;oi’ri:e
* = = {2 X 7400 0-60 UIC70= X 60
erles _U'Coo_ .ap UICT2= 8 x 7472 0-60
=UIC0I= 12 x 7401 0-60
—UIC02= 12 x 7402 0-60 Oicya= S X 7473 0-¢0
Type antith T it T tit] i i UICT4= X 2
oL 25 1004 | S e Woe Sear 25 100+ =UIC03= 12 x 7403 0-60 iC75— 8 x 7475 0-60
BPB30  0-14 0:13 0'13 BPg44’ 015 0:14 0-13 BP962  0-14 0-13 912 =UICO4= 12 X 7407 0:60 UICT76= B8 x 7476 0-60
8P932  0-15 0-14 013 BP945 028 0-28 0-23 BP9083 0-42 040 ¢-38 » =UICO5= 12 X 7405 0-60 UIC80= 5 X 7480 0-60
BP933  9-15 0-14 0.13 BP945  0-14 013 0-12 BP094 0-42 0-40 ¢-38 —UIC06— 8 x 7406 0-60 UIC8l— 5 x 7481 0-60
B3 915 84e 513 | BReS 008 60y o3 | BrawT s sL 4R ZUICO7— 8 X 7407 0.0 UICEI— § x 7482 0.60
’ Y i . ! i ¥ ra = = . = .
| ! $ —UICI0= 12 X 7410 0-60 UIC83— 5 x 7483 0.60
=UICI3= B8 x 7413 0-60 UICB6= 5 x 7486 0:60
* =UIC20= i2 X 7420 060 UIC90= 5 X 7490 0:60 ‘
0 e S (o] oge =UIC30= 12 x 7430 0-60 UICOi— 5 x 7491 0-60 ﬁ/
vy 25 1004 =UIC40= 12 x ;440 0:60 UIC92= 5 x 7492 g-co
BPSE 8 pin type (low cost)  0-14 0-42 010 =UIC4l= 5 X 7441 0-60 UIC93= 5 x 7493 0-60
BPS14 14 pin po low cos) @15 043 041 Re Ulafors =UIC42— 5x 7442060 UICI4— 5 x 7494 0-60
B8PS18 16 pin type (low cost) ¢-16 8-14 0-12 =UIC43= 5 X 7443 0-60 UIC95= 5 x 7495 0-60
BPS24 24 pin type (fow cost) 935 ¢-13 ¢-30 T0.3 Plastic Encapsulation =UIC44= 5 X 7444 060 UIC= 5 x 7496 0-60
#A . T805/L129 5V =UIC45= 5 X 7445 0-60 UICI00= 5 x 74100 0-60
- e tavRY) k1 <28 =UIC46= 5 x 7446 0-60 UICi2I= 5 x 74121 0-60
L - (aq/ulv.m MVR12V) £1-25 =UIC47= 5 X 7447 0-60 UICI41= 5 x 74141 0-60
i 4A.TBIS/LI3 15V ' =UIC48= 5 x 7448 0-60 UICISI= 5 X 74151 0-60
(equlv. to MVRI5V) £1-28 =UIC50= 12 x 7450 0-60 UICI54= 5 x 74154 0-60
uA.7818 18V =UIC51 =12 x 7451 0-60 UICI93= 5 x 74193 0-60
(equlv. to MVR1V) £1°25 =UICS3= 12 x 7453 0-60 UICI99= 5 x 74199 0-60
=UIC54= 12 x 7454 0-60 UIC X! 25 Assorted
PLEASE ADD o/ =UIC60= 12 x 7460 0-60 74's £1-50
8%
R.C.A.
T | 2NS295 NPN 3
O ITEMS to 3 Plastic >
MARKED %
VCE 50v. 8
REMAINDER Pasi |1 -
hFE 30-120
\_ ADD 12i% ] oux,
£1-50
for 10

N—A
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ring 'scope’to your interest.

‘There’s only one way

to master electronics...

to see what is going
on and learn by doing:

This new style course will enable anyone to
PEtuy have a real understanding of electronics by a
modern, practical and visual method. No
previous knowledge is required, no maths, and
an absolute minimum of theory.
SN You learn the practical way in easy steps
: mastering all the essentials of your hobby or to
‘ o further your career in electronics or as a self-
employed electronics engineer.
1@ All the training.can be carried out in the
comfort of your own home and at your own
pace. A tutor is available to whom you can
write, at any time, for advice or help during
your work. A Certificate is given at the end of
every course.

BRILL.ONJOFF

Tja RANGE

A

L

4 |

+

'I Bulld an oscllloscope. 2Read,draw and 3Cmry out over40

As the first stage of your training, you
R g understand circult experiments on basic
oscilloscope! This is no toy, but a test
instrument that you will need not only d|ﬂgr0ms. C"CU"S.
for the course’s practical experiments, but In a short time you will be able to We show you how to conduct
also later if you decide to develop your read and draw circuit diagrams, under- experiments on a wide variety of different
knowledge and enter the profession. it stand the very fundamentalis of television, circuits and turn the information gained
remains your property and represents a radio, computors and countless other into a working knowledge of testing,
very large saving over buying a similar electronic devices and their servicing servicing and maintaining all types of
piece of essential equipment. procedures. electronic equipment, radio, t.v. etc.

¥ ¥ § _F B B 1 B _N 1 ]
All students enrolling in our lTo find out more about how to learn electronics in a new, exciting and absorbing
courses receive a free circuit g%av- just clip the coupon for afree colour brochure and full details'of enrolment.
board originating froma Write to:- British National Radio & Electronics School,
éomputer and containing P.O. Box 156, Jersey, Channel Islands.

many different components
that can be used in experi-
ments and provide an 1
excellent example of current gADDRESS 2
electronic practice. I

INAME

I
[
!
S S

206 Practical Electronics  September 1976



TAPPING THE GLASS

ONE of the earliest indications of a positive recovery trend in
economic affairs should be a resurgence in business amongst
the makers of electronic capital equipment. In general, any
re-equipping and modernising of factories implies extensive use of
electronic products, whether in the form of computers, machine
tool and process control systems, or multifarious instruments
and devices for equally multifarious uses. Investment in such
capital equipment is an essential prelude to the economic miracle
we all fervently await.

Thus the fortunes of a sector of the electronics industry are,
in a sense, a barometer of the national economic condition. The
current reading based largely on comment heard at some trade
exhibitions earlier this year is set ““Fair’’. Probably nothing more
definite can be interpreted at this stage in our affairs, but this is
a reasonably happy state and, in comparison with 12 months
ago, gives cause for hope.

But it will take time for any recovery to work its way through
to all strata of the economy. In the electronics consumer area
for example, home entertainment products are still in the dol-
drums and may remain there for some time to come. The reduc-
tion in the rate of VAT has done little, it appears, to alleviate
the general shortage of cash in the pocket. The long hot summer
has aggravated the situation, of course.

When the consumer market revives this will be taken as a sure
sign of national recovery. Yet it may not herald a full and com-
plete recovery in the U.K. electronics industry, for it cannot be
assumed that the home industry will reap most of this trade. On
present form, overseas competitors, especially those in the Far
East, are set to capture a large and it is feared ever increasing
share of the radio, television and audio market.

The real threat to the future of our own electronics industry
must not be ignored. Already we have seen the colour tube
manufacturing capacity of the U.K. drastically cut, with the
resultant loss of self-sufficiency and of jobs, because of the great
influx of Japanese television sets. This could extend to other types
of components. Our component industry exists essentially to
supply the needs of our set and equipment makers. If the latter
are hit by increasing imports, our component makers likewise
suffer. Any diminution in range or quantity of components made
could in turn seriously affect all other parts of our electronics
industry including the makers of capital goods. Naturally, any
weakening here would give greater opportunities for overseas
competitors to get a foothold in that most valuable sector of
U.K. electronics which has an eminent position, often leading
the field worldwide.

The home constructor’s personal interest in the components
situation is self-evident.

What is the answer—higher tariffs or some form of limitation
of imports by quotas? The latter course has been strongly advo-
cated by Jack Akerman, Managing Director of Mullards, the
largest electronic component manufacturers in Britain. It has to
be faced that the average person will not take kindly to any
restriction on his access to cheaper goods, no matter that they
could mean in the long term the death knell for the British elec-
tronics industry. Such defensive action by the Government thus
seems unlikely. But something so basic to modern life as the
electronics industry must somehow be protected so that it can
perform its rightful role in the vanguard of our economic affairs
and be widely recognised as a genuine barometer of national
prosperity. F.E.B.
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HE cross-hatch generator is primarily intended for
Tuse when correcting colour television receiver
convergence errors. However, the generator’s useful-
ness extends to geometry correction of both colour and
black and white 625-line receivers. In the design to
be described, the squares of the cross-hatch pattern
have a height to width error of less than | per cent.

BLOCK DIAGRAM

Referrmg to Fig. la, the heart of the cross-hatch
generator is a master osc1llator the output of which is
applied to a series of dividers shown in more detail in
Fig. 1b. Four frequencies are derived which corres-
pond to the vertical and horizontal components of the
cross-hatch video, and also line and field sync. The

GENERATOR

By A.A. BIRCH

mark-space ratios of each of these four waveforms are
set by means of timing circuits consisting of C/R
differentiators and integrators. Further timing circuits
derive line and field blanking pulses which along with
the four waveforms previously mentioned are applied
to a system of gates. The resulting two waveforms,
*mixed and blanked video™ and ‘“mixed sync”, are
themselves mixed in the video/sync mixer. Finally,
the composite video waveform thus produced is used
to modulate a u.h.f. carrier.

CIRCUIT OPERATION (Fig. 2)

The master oscillator is formed using two of the six
inverting amplifiers in the CD4069 package, 1C4a and
IC4b. The frequency of this oscillator is adjusted by

HORIZONTALS FREQUENCY % HORIZONTALS
L= Py SES
VERTICALS' FREQUENCY S GIERIIES VERTICALS
= pU(SES
MIXED & BLANKED MODULATED UHF
VIDEO oUTPUT
SET SYNC COMPOSITE
VIDEO
MASTER VIDEO/SYNC \ UHF
R —
0SCILLATOR BIVIBERS CATING MIXER OSCILLATOR
LINE SYNC o] g
PULSES s
SYNC
FIELD SYNC | o
PULSES TEIELD BLANKING
PULSES
¥ inE |BLANKING
PULSES
LINE FREQUENCY . e
b D) EREAIE S T CIRCUITS CIRCUITS

Fig. 1a, Block diagram of the cross-hatch generator
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means of VRI, SET syNc, and is normally 625-0kHz.
The rounded square wave at pin 10 of 1C4b is applied
to the input of a seven-stage binary counter (only the
first five stages are used). The first stage acts as a buffer,
providing a more square waveform at half master
oscillator frequency at the output QIi. The
differentiator formed by C4, R8 and IC6a converts the
312-:5kHz, one-to-one mark space square wave to
narrow positive-going pulses of approximately 400ns
in duration. These define the width of the vertical lines
in the cross-hatch pattern. The 2nd, 3rd, 4th and Sth
stages in ICl are arranged to divide by ten. DI, D2
and R2 form an AND gate which detects the binary
number 1010 (decimal 10). At this instant the logical 1
is buffered by ICS5a and used to reset the counter to

View of the completed cross-
hatch generator. Note that the
tags of the switch and coaxial
socket must be cut back to 4mm
to clear the battery case

zero. The logical 1 falls to zero as the counter resets,
and a fast positive pulse results. These pulses occur
every 32us, the duration of each pulse is equal to the
sum of the propagation delays in the loop circuit.

MONOSTABLE

Inverters 1C4c and 1C4d plus associated components
form a monostable with a time constant of approxi-
mately 48us, i.e. 1} times the input puise rate. The
monostable thus acts as a divide-by-two stage, the output
frequency being 15:625kHz. This is applied to the
differentiator formed by C5, R1l and IC4e. The
resulting compressed pulses are 4us in duration at line
frequency. These are line sync pulses. The {5:625kHz
waveform is also applied to the input of the counter
1C2, again only the first five stages of this binary
counter are used. The counter is arranged to divide
by 21 by the detection of the binary number 10101
which initiates reset pulses in the same way as ICI.

SET SYNC
625 kM 312°5 kH 31-25k M. 15625 kHz 744 Hz
AT 3 2 i +10 . +2 +21
OSCILLATOR
+625
L
3N2-5kHz 50 Hz 15-625 kHz Tet Hz
VERTICALS FIELD LINE HORIZONTALS
FREQUENCY FREQUENCY FREQUENCY FREQUENCY

NUMBER OF VERTICALS
PER COMPLETE LINE SCAN
312.5kHz _ 5o
15625k Hz

NUMBER OF HORIZONTALS
PER COMPLETE FIELD SCAN

JebHz 5
S0Hz

Fig. 1b. Basic arrangement of the frequency divider chain

Practical Electronics  September 1976

709



i

IC2 CD4024
i

|HORIZONTALS FREQ

JDO
R/ g ri¢
Qt 3 Q5 RS >» 22k
+v
12
RS T0 R0
56kt 7
05
09

HORIZONTALS
PULSES
. D6
icSB ICSC
07, 3 2 ot ]
c3 s
inF
R0k
VERTICALS
LSES
N S
t
4
VERTICALS FREQ. ™, 5 /
- ‘ i < 1 .
L7pF rmy L2
RS A
(N >
LINE BLANKING 2
PULSES 1
' A 13 n
016 [C6 ¢
5 ST o fcen
1 ) 1
0pF s 5 2
10 D8 100pF R12 MIXED
20k & BLANKED
VIDEO
FIELD
ol R BLANKING PULSES
D19
—> ;
4 s1 /
; +av 12
LINE SYNC
€316 IC5F
I ) 1C5/1:16 RULSES
= w 101,24,6/% e
HEEY YO
10nF
_ 8 150k0. FIELD SYNC
- 0 ov PULSES
1C4 CD4069 * m'agn [
: K
1S CD401D ice/9 l“‘ 020
IC6 CD4001 D1-20 IN9X 1C24,8/7 : v —>

Fig. 2. Circuit diagram of the complete cross-hatch generator
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In this instance, the reset pulses are fed back to the
counter via D9, one input of the or gate formed by
D8, D9 and R6. The reset pulses are integrated by
C3, R7 and IC5c. The result is a train of stretched
pulses, each approximately 60us in duration occurring
every 1-34ms, i.e. one line scan width every 21 lines.
These pulses form the horizontal component of the
cross-hatch video. The output of the Nor gate IC6a
consists of mixed video (horizontals plus verticals),
the puls;s are negative-going.

DIVIDERS

The first ten stages of IC3, a 12-stage binary counter,
are used to provide .a divide-by-625 function. RI0,
combined with the input capacitance of 1C3, serves to
increase the loop propagation delay and thus broaden
the reset pulses. The latter are thus more easily
stretched by the integrator C7, R13 and IC5e to
approximately 300us. These pulses are at 20ms rate
and“are the field sync pulses. Line and field sync
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pulses are orR gated together at the input of TRI.
Integrators C6, R12, IC6b and C8, R14, IC5f further
stretch the line and field sync pulses respectively to
form line and field blafdking pulses which are combined
in IC6b and inverted by IC6¢c. The positive-going
mixed blanking pulses applied to pin 13 of ICéd
inhibit the passage of video through [C6d during the
blanking periods. Mixed and blanked video is taKen
via R17 to TR1 collector. TRI1 forms the video/sync
mixer. Its funetion is to invert the sync puises relative
to the video, and convert the voltage levels, giving a
70 per cent video to 30 per cent sync ratio. . This
composite video waveform modulates theu.h.f. oscillator
transistor TR2 via its emitter. The modulated u.h.f.
carrier is picked off the emitter circuit by L3 and taken
to the coaxial output socket SK1.

Returning to the field-frequency reset pulses appear-
ing at IC5d pin 6, these are also used to synchronise the
counter IC2 via D8. This ensures that the horizontal
lines in the cross-hatch pattern occur in the same
relative position in every field.
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+9v
R17 % R18
15k 82kn

TR1
8C109
a0 R19
56k0 22k

VIDEO/SYNC MIXER

CONSTRUCTION

A printed circuit board (see Fig. 3) is necessaiy for
this project as the u.h.f. oscillator can most easily be
fabricated in this form. The oscillator components
are soldered directly to the copper areas on the under
side of the p.c.b., see Fig. 4b. No holes are required
to be drilled in this area. A screening can is mounted
over the u.h.f. oscillator components. A double-sided
p.c.b. is required not only to help produce a.more
condensed and tidy unit, but also to provide an un-
etched area of copper to complete the screening for the
u.h.f. oscillator. This copper screening on the top
side of the board also prevents any movement of the
battery from detuning the oscillator. Layout of the
remaining parts of the board is not excessively critical,
therefore deviation from the p.c.b. design or specified
components is most likely to result in mechanical
rather than electrical difficulties.

Having produced the p.c.b., assembly should start
with the 46 through connections; these are represented

Practical Electronics  September 1976

COMPONENTS . . .

Resistors

R1  56kQ R13 220kQ
R2 56kQ R14 150k Q
R3 22kQ R15 10kQ
R4 68kQ R16 5-6kQ
R5 56kQ R17 1.5kQ
R6 22kQ R18 8:2kQ
R7  150kQ R19 2:2kQ
R8 18kQ R20 3.3kQ
R9  56kQ R21 1.2kQ
R10 220kQ R22 2.2kQ
R11 47kQ R23 1-0kQ
R12 220kQ

All §W 59, carbon film

Potentiometer
VR1 50kQ linear %in multiturn cermet (RS
Components)

Capacitors
C1 10pF 63V sub. min. plate ceramic
C2 1nF 250V MKM polycarbonate
C3 1nF 250V MKM polycarbonate
Cc4 47pF 63V sub min. plate ceramic
C5 100pF 63V sub min, plate ceramic
Cé 100pF 63V sub min. plate ceramic
Cc7 1nF 250V MKM polycarbonate
Cs8 10nF 250V MKM polycarbonate
C9 10pF 63V sub min. plate ceramic
C10  47pF 63V sub min. plate ceramic
C11  10nF 100V Wee-C ceramic
C12  100uF 10V bead tantalum elect

Note: MKM polycarbonate capacitors are available
from Electrovalue Ltd. Remainder from RS Com-
ponents (access through Doram)

Semiconductors
D1-D20 1N914 (20 off)
TR1 BC109
TR2 2N3663
IC1 CD4024 AE
1C2 CD4024 AE
1C3 CD4040AE
1C4 CD4069BE
1C5 CD4010AE
1C6 CD4001AE

Miscellaneous
Plastic instrument case, 150 x 80 x 50mm (RS
Components, Inst. Case Code 509-591—or avail-
able with transparent top from Vero Electronics
Ltd. Code 80-30-081)
Double sided copper clad fibreglass laminate,
142 X 72mm (5-6 X 2.85in)
Slide switch d.p.d.t. (RS Components)

" Coaxial socket, flush mounting (RS Components)
Battery connector, size PP3/PP6. 4 spacers,
6BA x 10mm (0-375in) (Electrovalue). 6 Soldercon
i.c. pins (optional 88 extra pins, see text). Tinplate
and battery bracket plus sponge rubber, see Fig. 5.,
TO18 transistor mounting pad. 4 printed circuit
terminal pins. 1 solder tag, 6BA, screws, wire,
solder etc.

L1, L2 and L3 are formed by adjacent copper
tracks
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Fig. 3a. Upper side pattern of the p.c.b., drawn full size

by dots in Fig. 4a. All components should be mounted
in profile order, that is, starting with the lowest profile
components and working up, with the exception of the
i.c.s which should be left until last. Reference should
be made to Figs. 4a and 4b and the photographs when
mounting p.c.b. components. The usual precautions
should be taken when handling the cmos i.cs to
eliminate possible damage caused by static electricity.
A properly earthed soldering iron must be used. If the
constructor prefers, Soldercon i.c. pins may be used

so that the i.c.s can be plugged into the p.c.b. Note
that there is insufficient clearance around the i.c.s to
fit full sockets. TR1 should be mounted on a TO18
pad/spreader.

The u.h.f. oscillator screening can is produced from a
piece of tinplate which may be provided by a discarded
biscuit tin, etc. The tinplate should be cut as shown in
Fig. 5a and any paint taken off using paint remover.
The four sides are bent at right angles. The screening
can is held in place on the p.c.b. using six modified

Fig. 3b. Under side pattern of the p.c.b., drawn full size
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Fig. 4a. Component layout of the p.c.b. (upper side).
Note that the print pattern shown here is that on the
upper side of the board. The blobs represent through
connections to the underside print pattern (Fig. 3b)

Soldercon i.c. pins. This method of mounting allows
rapid access to the oscillator components for any future
frequency trimming, and also the screening can edges
are raised from the surface of the p.c.b. sufficiently to
prevent short circuiting copper tracks. Referring to
Fig. 4b, break the two side pieces and the tail off six
i.c. pins. Mark the six mounting positions on the
p.c.b. as shown, and very lightly tin them with solder.
Also tin the bases of the six pins and push them onto
the edges of the screening can in the appropriate

TINPLATE
& COVER

Vievs of the u.h.f. oscillator section

R20-23 C9-11 & TR2

LEADS CUT AS ABOVE

NOTE
COMPONENTS

& PINS MOUNTED
ON COPPER SURFACE

{(TOP ONLY)
6 PINS .

(MODIFIED)

Fig. 4b. Component layout and mounting details for the u.h.f. oscillator (p.c.b. underside)
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The u.h.f. oscillator section with its screening can
fitted

places. Offer the screening can up to the board, check °
the alignment of the pins and the screening can, and

heat the pins in turn at their bases until the solder

runs. Care should be taken not to solder the pins to

the screening can.

Make the battery bracket as shown in Fig. 5b from
springy metal such as rolled phosphor bronze. Stick a
piece of sponge rubber on the under side of the top
section of the bracket and also a piece on the p.c.b.
in the area where the battery will be positioned. Mount
the bracket on the p.c.b.

Cut and drill the ends of the plastic case as shown in
Fig. 6. Make sure that the end of the case that will
bear the slide switch and coaxial socket is that which
has its p.c.b. mounting studs closest together. Cut all
the terminals on S1 and the centre terminal of SK1
down to 4mm (0-15in) before mounting them in the
case. A solder tag should be attached to SK1 using
the lower fixing screw. Mount the p.c.b. in the case
using spacers 10mm (0-375in) long; note that the
four screws required are metric, M3 15Smm. Wire S1,
and SK1 as shown in Fig. 2.

ROLLED
PHOSPHOR BRONZE
18 05 THICK

(SPONGE RUBBER
5 THICK

15 =l:

(a) ALL DIMENSIONS IN mm {b)

Fig. 5. (a) Oscillator screening can details. (b) Battery bracket dimensions

% MOUNTING STUD |
P e el

HOLE 32 DIA.

Fig. 6. Case drilling details. Note the difference in
spacing of the mounting studs at the two ends of the
case .
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The completed p.c.b. lit from behind to show the relationship of the two track patterns

TESTING AND ADJUSTMENTS

Install a PP3 battery and bridge the contacts of Sl
with a milliammeter. If all is well, a reading of
approximately 12mA should be observed. Connect
the output of the cross-hatch generator to the aerial
socket of a 625-line television receiver and tune the
receiver to approximately channel 50, where the signal
should be located. If more than one signal is present,
the strongest of these should be selected. If the pattern
is not locked, adjust VR, but do not disturb the hold
controls of the receiver. Tune the receiver to give
optimum definition, a reduction in brightness setting
may be necessary.

The cmos gates used have a spread in input transfer
voltage of up to 33 per cent of supply voltage. It may thus
be found necessary to. trim one or two of the timing
circuits in the cross-hatch generator. The following
list may be used to identify and correct any observed
pattern malformations.

1. Verticals too marrow, or too wide in comparison
to the horizontals.

Remedy—increase or reduce respectively the value

of R8.

2. Horizontals not present at right-hand side of screen,
or double thickness at left-hand side of screen.
Remedy—increase or reduce respectively the value
of R7.

3. Field flyback lines showing, or no video present at
top of screen.

Remedy—increase or reduce respectively the value

of R14.

4. Line flyback lines/striations showing, or no_video
present at left-hand side of screen.
Remedy—increase or reduce respectively the value
of R12.

Having established a satisfactory cross-hatch pattern,
VRI1 should be given a final accurate trimming. Most
modern television receivers will lock to the output of
the cross-hatch generator over a wide range of sync
frequency. Care should be taken to set the sync as

Practical Electronics  September 1976

near as possible to the correct frequency to minimise
possible pattern distortion caused by the generator.
For those constructors not having access to an oscillo-
scope, the following procedure should be carried out.
Making bodily contact with a metal object such as a
small screwdriver blade, bring the latter into contact
with pin § of IC5¢c. This causes the length of the
displayed horizontals to be modulated at mains
frequency. The observed beat frequency should be
reduced to zero by adjusting VR1. This adjustment
should be checked periodically, but it will be found that
the master oscillator is quite stable under changing
conditions of temperature and supply voltage. To
improve supply voltage ‘stability and thus prolong
optimum performance, a Mallory Duracell battery
type MN1604 may be fitted which will give approxi-
mately six times the life of the standard battery.
Finally if it is required to alter the frequency of the
u.h.f. oscillator, C9 should be changed in value. ¢

P.E. STAFF VACANCY

There is a vacancy for a technical sub-editor on
the staff of PRACTICAL ELECTRONICS. An
interesting and satisfying job for an electronics
enthusiast. Sound technical knowledge and
practical experience more important than journa-
listic experience.

Write with brief personal details to The Editor,
Practical Electronics, Fleetway House, Farringdon
Street, London EC4A 4AD.
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HE recent Radio Control series (Practical Elec-
T tronics: June—August) has met with such popularity
that we have decided to continue it and publish details
of an alternative system which can be used with the
same transmitter and receiver, and which provides
muiti-channel switched output rather than the fully
proportional capability of the original system.

This section therefore, is aimed at the constructor
who requires a switched output system (e.g. for use
with escapement type actuators commonly used in the
control of model gliders and light aircraft).

System operation depends on the transmission of
tones of different frequencies (one for each channel)
which are decoded at the receiver and used to provide
on/off control for each channel. The tone generator
at the transmitter uses a 566 function generator, and at
the receiver decoding is performed by a 567 tone

Tone Generator Board

716

N'I'ROI.
STEM

By J. D.WHITELEY

Iternative approach...
using TONE CODING

decoder i.c. The 567 is basically a phase locked loop
with additional circuitry to detect the “locked”
condition.

THE TONE GENERATOR

The circuit diagram of the tone generator is shown
in Fig. 1. The NE566 (ICl) is a voltage controlled
function generator producmg a square and triangle
wave output from pins 3 and 4 respectively. The
oscillator frequency can be adjusted over a 10 to 1 range
by selecting the appropriate resistance using the same
value of capacitance. The frequency can also be
adjusted by altering the voltage to the control terminal
pin 5; this is the method adopted in this case.

The triangle wave output is used in preference to
the square wave due to the problem of harmonics
being generated in the receiver at the frequencies
selected.

The frequency can be determined from the following

formula:
2 Vee — Ve
=R, [ Veo ] P

where Ve is the supply voltage V. is the voltage at the
control terminal R is the total resistance (between
2k and 20k<2).

Adjusting VR1 will correct all three frequencies if
three channels are selected, thus making alignment a
simple process.

CONNECTION TO THE TRANSMITTER

At this stage it is worth referring to the circuit
diagram of the transmitter which was published in the
June issue of Practical Electronics, page 488. The
tone generator is connected to the modulator input
(R22 on the transmitter board). Capacitor C2 on the
generator board isolates the output d.c.-wise, and
resistors R3 and R4 set the bias of the modulator stage
TR7 and TR6 (also on the transmitter board).
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TONE GENERATOR

+12V

= 3] I-q s2 I-Q s3 I—|
12k Ré
Ra Ro Re 27kl
8 8 680 18k 27k
VA1 c2
|_5 i1 4—| [ | o o
NE 566V L]
5000 O1pF TOR22 ON
TRANSMITTER
1 7 BOARD(SEE TEXT)
éRZ g R3
10k 022P 10k
ov

COMPONENTS . . .

TONE GENERATOR

Resistors
R1  1-2kQ
R2 10kQ
R3 10kQ
R4 27kQ

*Ra 68kQ2%
stated

Potentiometer
VR1 500Q min. preset (0-1in. matrix)

¢

§788o0q o

\_

>

All resistors §W 5% carbon, unless otherwise

Fig. 2. Tone generator p.c.b. master and component layout

Fig. 1. Circuit diagram of the tone generator

Capacitors
C1 0-022uF plastic
C2 01uF plastic

Semiconductors
IC1 NE566V function generator

Miscellaneous
Single sided p.c.b. 55mm X 45mm
P.c.b. pins
8 pin d.i.l. i.c. socket
S1-3 Single pole switches (push to make, release
to break)

*Given for channel A only (1,860Hz). See Table 1
for values for other channels.

MOD OUT (R22 ON TX‘ 80)

$1-3-
$1
$2-
$3 -

Practical Electronics  September 1976
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DECODER

3 1C2
O NESB7V
FROM C16
ON RECEIVER
BOARD (SEE
TEXT)

cs

I
=

Fig. 3. Circuit of the tone decoder

COMPONENTS . . .

TONE DECODER
Resistors Semiconductors
*R5 56k 1C2 NES67V p.ll tone decoder
R6 1-8kQ TR1 BCY70
R7 2208 TR2 BFY51
R8 100Q2 D1 1N4148

All resistors $W 5% carbon .
§ % Miscellaneous

Capacitors Single sided p.c.b. 48mm X 48mm
C3 0-1uF plastic P.c.b. pins
C4 1uF 16V tantalum 8 pin d.i.l. i.c. socket
C5 2:2uF 16V tantalum *Given for channel A only (1,860Hz). See Table 1
C6 22uF 16V tantalum for values for other channels.

o—D ©

I
o[
?

Fig. 4. Tone decoder p.c.b. master and component layout J
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Table 1

Channel operation frequencies and resistor values
for generator and decoder circuits. The values in
brackets indicate how the resistance given Is made
from standard resistors

Tone
. generator Decoder
Channel fo (Hz) resistor Ra, b, ¢  resistor R5
A 1860 68kQ 57kQ (39kQ +
1-8k Q)
B8 1438 8:6kQ (6:8kQ + 7-6kQ (6-:2kQ +
1-8k2) 15k Q)
(o 1109 11:3kQ (6:8kQ  10kQ
+ 1-8kQ +
2.7k Q)

THE DECODER

The decoder circuit diagram is shown in Fig. 3, and
as can be seen, is built around a NE567 tone decoder.
The decoder receives its drive from the output of the
receiver (C16 on the receiver circuit diagram shown
on page 569 of the July issue).

The 567 is a highly stable phase locked loop which
contains additional circuitry to detect when the loop is
in a locked condition. When a phase locked loop is
locked to an incoming signal, the p.l.l. v.c.o. is in
phase quadrature with the input signal, and therefore
the locked condition can be detected by a quadrature
phase detector monitoring both the v.c.o. output and
the input signal. The detector causes pin 8 of the 567
to go low when the loop is locked.

The capture range (bandwidth) of the p.lLl. can be
independently controlled and the detection frequency
is set by means of an external resistor and capacitor.
The maximum voltages which can be applied are 10V
to pin 4 and +15V to the resistor connected to the
open collector output at pin 8 (I max 100mA).

CIRCUIT DESCRIPTION

The phase-locked-loop free running frequency f, is
set by RS and C3 using the formula fy=1-1/R5 C3.

The bandwidth for inputs greater than 200mV is a
function of f; (Hz) and C4 (#F) and in this case will be
about 14 per cent. This can, however, be reduced to

Tone Decoder Board
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around 7 per cent by increasing C4 to 2:2uF. The
capacitor C5 (whose value is not critical) is used to
prevent chatter at the output (pin 8).

As stated above when the selected frequency is
present pin 8 is driven low. This causes TR1 to be
switched on which in turn switches on TR2. It will
be noted that the supply rail voltage for the output
stage is 3 volts and this should not be exceeded other-
wise TR1, TR2 may be damaged, since typical
escapements have winding resistances of between
8 and 12 ohms. The diode D1 is included for pro-
tection of TR2.

Further tone decoders may be connected simply by
connecting the inputs in parallel as shown in Fig. 5.

3] DECODER
o— ; ESC
FROM ’
ci
ON Rx
3| Decoper

fo

3| DECODER
— . =3

Fig. 5. Method of connecting three tone de-
coders. If further channels are required, they
should be connected similarly

CONSTRUCTION

The circuit boards are etched to the pattern given
in Fig. 2 and Fig. 4 and the components soldered in
the positions shown. As before, pins are used for wire
take-off points. It was felt best to use i.c. sockets on
these printed circuit boards since the i.c.s are rather
costly and if found to be faulty probably could not be
replaced if they have been soldered.

TESTING AND SETTING UP

The circuits can be tested independently of the
transmitter and receiver by connecting the boards
together via a 0:14F capacitor and a 27kQ resistor in
series. The selected tone is generated by operating a
switch, and with an ammeter in the tone decoder
supply (0-100mA) a current rise from 10mA to about
18mA should indicate the presence of a tone when VR1
is adjusted. By rotating the pot about the “operate”
position, the centre of the capture range of the p.l.l
can be located. From Table 1 the values of RS for the
other boards can be determined.

LICENCE

We would like to warn constructors that a licence
is required to operate any Radio Confrol system.
This licence may be obtained from: The Home
Office, Radio Regulatory Department, Waterloo
Bridge House, Waterloo Road, London SE1 8UA.
(A licence for 5 years costs £2.40)
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FRANK W. HYDE

SPACE SEEDS

Seeds of Canadian spruce brought
back from space have been sown in
the botanical gardens of the Academy
of Sciences in Moscow. These seeds
were part of the exchange made
between the U.S.S.R. cosmonauts and
the American astronauts during the
joint link up of the Soyuz-Apolio
mission.

The Americans handed over
Canadian spruce seeds and the
Russians handed over seeds of pine
from the Volga region, larch from
Tuva, balsam fir from the north
Caucasus and cedar from the banks
of the Yenesei river in Siberia.

It was decided that the two crews
should on their return home sow the
seeds as a commemoration of the
first joint Space Flight. ; The mem-
bers of the crews were Alexei
Leonov and Valeri Kubasov from
Russia and Tom Stafford, Vance
Brand and Donald Slayton from
the USA.

Academician Tsitsin, director of
the botanical gardens, said he hoped

the Soviet seeds would thrive on

American soil. Every seed sent to
space was checked with the help of
X-rays and the best ones were
selected for the flight.

INTERCOSMOS

The space vehicle Intercosmos 15
was launched by the Soviet Union on
June 19. Its purpose is to conduct
large scale scientific research in the
field of flight conditions, testing new
systems of operation, including
telemetry.

A number of countries associated
with the U.S.S.R., East Germany,
Hungary, Poland, and Czecho-
slovakia took part in the development
and manufacture of the telemetry
system. Specialists from the par-
ticipating countries prepared the

equipment for lJaunching and are
controlling its operation. The single
system of telemetry will be in action
for the first time,

The principal ground stations
which are receiving signals are in
East Germany, Hungary and the
U.S.S.R. This will also extend to
Czechoslovakia. Previously only
the Soviet ground stations collected
the data and processed it, now other
countries are participating.

It is seven years since the first
Intercosmos was launched and a
great deal had been learned during
that time. When the whole network
is complete there will be nine par-
ticipants which will include Bulgaria
and Cuba.

The scientific research is mainly in
the communication field, and space
physics. These include meteorology,
biology, medicine and allied subjects.
During the past experiments new
data had been acquired regarding the
mechanism of solar terrestrial links
and the Earth’s atmosphere. The
study of radiation round the Earth
is enabling the medical researchers
to predict more accurately the safe
periods for manned flight.

The Satellite orbital period is
94-6min, perigee 487km, apogee
521km and the orbital inclination
74-0 degrees.

VENUS PROBES

A year has passed since the
launching of the Venus 10 automatic
station and eight months since it
went into orbit round Venus. A great
deal of scientific information has
been received from the station during
this time. The on-board systems and
equipment are operating normally.

The Venus 9 and Venus 10 auto-
matic stations fulfilled the main
flight programme by March 22 this
year, after which each continued
their studies under additional in-
dividual programmes. Venus 9
completed the additional programme
and has now ceased functioning.
Venus 10, which is now at a distance
of 260 million km from the earth,
is continuing its research work.

From the point of view of an
observer on Earth the planet is now
passing behind the sun. This opens
up a rare opportunity to carry out a
radio trans-illumination of near-solar
space with the aim of studying the
solar corona. On June 16, a radio
beam sent to earth by Venus 10
passed within 14 million km from
the surface of the sun.

An analysis of the parameters of
radio signals coming from Venus 10
shows that the streams of near-solar
plasma are very heterogeneous and
subjected to rapid changes in time.

Subsequent processing of this data
will produce quantitative charac-
teristics of these conditions. Also
studied during the radio sessions was

the possibility of receiving informa-
tion and controlling spacecraft which
depends on the radio beam condition
during its passage near the sun.

SALYUT RESEARCH

The speed of plasma reaches
50kmy/sec in the active regions of the
sun. This observation, says cos-
monaut Dr Konstantin Feoktistov,
is among the most interesting results
of investigation carried out in the
Salyur orbital station. The solar
telescope installed has helped to
obtain hundreds of spectrograms of
such active regions on the sun as
flares, prominences and floculli.

The data collected by two
expeditions aboard the Soviet station
last year are still being processed.
The irregularities of radiation have
been measured from well-known
X-ray sources such as those in the
constellations of Scorpius, Cygnus
and Virgo.

CHECK UP ON EINSTEIN

A test of the general theory of
relativity has been carried out by the
use of a probe launched from
Wallops Island, Virginia.

It was named GP-A4 (Gravity
Probe-A). The sensitivity of this
experiment will be some 500 times
more sensitive than any method so
far used. The test will be of the
principle of gravitational and inertial
equivalence.

The principle states that within
small regions of space the. effect of
accelerating a body cannot be dis-
tinguished from the effect of a
gravitational field on the body. This
could be put another way by saying
that if an observer is enclosed in a
vehicle he has no way to determine
whether he is stationary in a gravita-
tional field or is accelerating in the
absence of a gravitational field.

The observer in one system
observes the changes such as length
or time in the other. Checks are
made of these parameters and both
length and time can be referred to
clocks. Such changes, however, are
minute and very difficult to measure.

Now a hydrogen maser clock has
been devised with a stability of one
part in 10'®, This means it could
gain or lose not more than about *
2 seconds in a hundred million years.

It is planned to use the clock
developed by the Smithsonian Astro-
physical Observatory in this experi-
ment. The clock will fly in a two
hour elliptical trajectory over the
Atlantic and the readings compared
with a similar clock on the ground.
The probe borne clock will, because
of the weaker gravity field, appear to
run faster than the earth based clock.

The accuracy of the synchronisa-
tion is about 5 thousandths of one
per cent. The cost of the experiment
is of the order of 6 million dollars.
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cBM

SR7919D  (Nlus.)—
@ 8-digit or 5-digit
+ 2 exp. @ Full trig
and log functions
@® Sq. root @ Re-
ciprocals @ Y*,
X, w @ Register
exchange @ Memory
pius @ Store recall
@ Sign change
@ Algebraic logic. £12-63*
SR4190R. 10-digit, 2 Exp. 90 function
pre-programmed, metric  con-
versions. Extra functions to the
SR4148R—Perms and com-
binations. Gamma. Paisson and Bi-
nomial  distributions,  factorial,
complex numbers, hyperbolic func-
tions, linear regression and
Iintergration of Y = { (x). (R)
£30-78(R)

796D—8-digits, % and store. £5-83
897R—Rechargeable % and full
memory. £11:-58(R)
4181R—10-digits. 2 exponents. Full
log and trig functions. X?, Recipro-
cal, w, X root of Y. Polar rectangular
co-ordinates. 2-store memory. Re-
chargeable. Mean and Standard

deviation.  £30-78(R)

Sincisir-

NEW SCIENTIFIC—
only 4}in X 2in X {}in
y&t has  8-digits
or 5+2 exponents.
Using the NEW chip,
it has fult aigebraic
logic and many more
functions. Algebraic
logic is constant on
all four arithmetic
functions.
Functlons: C & CE
key @ sin @ cos @
tan @ arcsin @
arccos and tan @ reciprocal @ E to
the X @ natural log @ antilog @

® memory + ® memory —
@ memory exchange @ memory
cancel @ EE exponent @ change
notation @ PLUS a degree radian
switch! ONLY £11-38

OXFORD 300—Larger version of
above. £13-48*

CAMBRIDGE £6:97*
CAMBRIDGE MEMORY  £8-74*
OXFORD 150 £6-97

DECIMO

YATMAN
SCIENTIFIC (ust.—
Large green display.
8-diglts. 2 expo-
nents, 4 trig log
functions 10 *
radlan degrees, ex-
change. memoty,
=, reciprocal. X2
etc. Single function
keyboard. 20 hr
battery life. £25-38* e
MINI-VATMAN—Green display.
smaliler and slimmer than Vatman.
8-digits, % key. V £7-45*
MINI-VATMAN M—As above but
with % and full-function memory.
£11-34*
VATMAN (lllus.}—8-digit, % key.
green diqplayA £8-10*

SUPER-\IATMAN-—SimiIar to above

but with| full-function memory, X2,
£12-42*

reciprocsl, m, V

Practical Electronics

FX-20

trig and

tions; 8-digit man-|
tissa or 6-digit
mantissa and 2-digit
exponents; 10¥® to
10~*; bright green
display; fuil  sin,
cos, tan,

sin, inverse
inverse tan;

and inx,

\/.

. bright green dispiay.
ALL ITEMS CARRY A FULL

ELECTRONIC

ROCKWELL

63R—se-digit, 2 exponent, 10%,
memory, 2-level parentheses, all
trig and log functions, degree
radian, . factorial, reciprocal. 7,

V. etc. Rechargeable. £25.86(R)
44RD (lHus.)—9-digit
or 5-digit and 2 exp.
Green display.
Store. Similar to the
63R less factoriat
£18-95*
64RD—12-digit  or
8-digit + 2 exp.
Additional to 44RD:
polar rec., co-
ordinates, log, rad or
grad. £23.97*
61R—Green display, s-digits, all
trig. and log functions £29 195(R)
8R—s-digits. % key. £6-95*
20R (Mus.)—e-digits, % key. full-
function memary.
£9-95
3IR—V,
memory
reciprocal,
chargeable.
£14-65(R)
24RD—Green display,
V. 8-digit. £93-75*
2K (lilus.)—
Stainless-steel
slimline, green
display. beau- }
tiful  leather-
ette wallet to

memory
exchange,
X2, Re-

hol ik ® Day of weed @
ngtg-pad p?a” 4yr calendar @ A M.
H P.M. Set/Indicate ® Incl
included) anu S/Steel bracelet @ 1 yr
credit cards. guar. e
Full memory, . 1 3
o il £29:97 " % s5p
buttons. quartztron KL3

£21-06(R)

chargeable.

degree radian conversion; memory

and exponent key.

FX-20 ONLY £15-90*

FX-15—As above but larger and

including a larger display. X? key,

« key, reciprocal key.

ONLY !£9-99*

FX-101—De Luxe model with similar

functions to the FX-15 but 8-digits

+2 exponents 10** to 10-%°.

OUR PRICE £25-38*

8R—Memory, % key. £8:95*

POCKET 88—% key. £7-02.

POCKET MINI-MEMORY—% key,
£9-95* 4/

YEAR'S GUARANTEE
* Free B.S.), adaplor. (R) Free re-charger.
ALL_PRICES INCLUDE VAT,
Please add 55p P. & P.

September 1976

THE THINNEST
L.E.D, ELECTRONIC
WATCH IN THE

WORLD!
quartztron KL10
10

® Secs @ Date
in letters @ Month
and Date In letters

 —_

NOVUS

4525—s-digit. 2 exp.
100 step pro-
grammable. R.P.N.
Full log and trig
functions. X-Y ex-
change, exponent
key. change sign.
memory, 4 roll stack, |
skip, delete, access-
able additional pro- |
grammes within the
100 step. £45-95(R))|
4520—Non-programmable  version
of the 4525, £22-90(R)
4510—8-digits, 3 level stack. all
trig and log function, V., m.
reciprocal, memory, etc. £14-90*

4515—100-step programmable
version. £37- go(R)
6020—Financier. £17-95*
6025—Financier  100-step  pro-
grammable. Rechargeable.
£45-90(R)
2030—Statistician. £17-80*

6035—100-step programmable
Statistician. Rechargeable.

(inc. recharger)iE45 - 90(R

functions:
® Mins

Liquid Crystal Display,
showing hours,
minutes and pulsat-
ing seconds. Stainless
steel finish with strap.

£16-95

With stainiess steel strap
add £1-50.

; be programmed for

TECHNOLOGICAL
PRECISION PRODUCTS

TEXAS

(us.)—10-
digit, 2 exponent,
all trig and log
functions, hyper-
bolic, X to the root
of Y, radian and
degree, factorial,
memory, etc. Re-
chargable.

£32-34(R)
SR51A—as

SR50A

s
above bu
independent  memories,
regression, mean, variance,
standard deviation, permutation.
random number generation plus
20 basic conversions and their
inverse. Rechargeabie.

£47- 41(R)

linear

T1200 (illus.)—8-digit
% key.
£8.95*

T1250—As above

with memory.

£9-95*

NEW FROM
TEXAS

SRS56 (tlius.)- 100 step
programmable. 10-
digit, 2 exp. 10 inde-
pendent memories,
all log, trigand statis-
tical functions. Can

mathematics, elec-
tronic  engineering,
statistical, financial
and navigation.

£70-09(R)

SR52—224 programme steps. 20
independent memaories 9 level
parentheses. Card programmable
Supplied with 20 blank magnetic
cards and programme manual.
FREE any one of the following
pre-programme manuals: (1) Statis-
tics: (2) Electrical Engineering:
(3) Mathematics: (4) Finance.
Each worth £25 £224:99(R)

£33:90 oun raice

inci. VAT plus £1p. & p.

LARGE
This is the
puisating.

up-to-date

more—just
80 minute

DECIMO DIGITAL CLOCK/RADIO

today having a soft 1}in high orange-glow dightai
readout which is completely silent and non-

music or alarm—and If you want up to 10 minutes

while the radio’s on.

DIGITAL READOUT

most unique clock/radio in the country
In a beautiful teak style cablnet with
VHF/MW radio. You can awake to soft

press the '‘Drowse’ button. Automatic
‘sleep’” button in case you drop off

ORDER FORM

Please send me ...
with/without optional mains adaptor.
valbe il N

NAME ...
ADDRESS

PHONE CALLS AND PERSONAL CALLERS WELCOME MONS to THURS
BETWEEN 2 & 5 p.m. 01-458 4755. SUNDAYS 10 a.m. to 1 p.m.

To: BARCLAY ELECTRONICS Dept. PESB,

1115 FINCHLEY ROAD, TEMPLE FORTUNE, LONDON N.W.11

i enclose cheque/money order total
....including 55p to cover P. & P

\-——————_J
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GIRO NO 331 7056 Access ana Barclay
- card accepled
Semiconductors from e e o ohb s, i |
our Catatogue
Export Order enquiras welcome (£5 min
LA ST o b - il
E I E ‘ I R o N I ‘ S Ofticial Orders acceplea trom Educa
tionat and Government Deparrments
ALL PRICES Inctude VAT sand P & P
SHOP HOURS 9 12 30 1 30 5 005 DAYS
THYRISTORS 74 Series TTL CLOSED WEDNESDE
PIV -8A 1A 3A A 8A 10A 15A
f Less 5% for 10+ 1976 ISSUE 66 PAGES—3,000 ITEMS
TO9: 3T05) C106) 0220 0220 0220 0220, 0220)
50 e R o o ) e Lassiibpetion 26 FULLY ILLUSTRATED
100 0-25*  0-25 0-40 0-37 0.47 0-40 0-54 1-02 7400 0-14 *20p CREDIT
200 0-27  0-35 0-45 0-40 0-58 0-60 0-68 114 7401 0-14 VOUCHERS
400 0-30°  0-40 0.50 0-45 0-87 0-88 0-98 1.40 7402 0-14
600 - 0-85 0-70 - 1-09 1-19 1-26 1-30 ;433 o-:s *ALL NEW STOCK
404 4 “SATISFACTION
7408 0-16
TRIACS (PLASTIC TO—220 PKGE ISOLATED TAB) AES e GUARANTEED
A 6-5A 8-5A 10A 154 7410 0-16 “DISCOUNT.
(a) (b) (a) [(:}] (@) (b) (a) (b) (a) (o) 7413 0-29 7 SCQUNTE
100V 0-60 0-60 0-70 0-70 0.78 0-70 0:83 0-83 1-01 1.01 7417 0-27
200V 0-64 0-64 0.75 0-75 0.7 0-87 0.7 0-87 117 107 7420 0-16
400V 077 o078 080 083 097 109 113 119 1.70 1.74 7427 0-27
500V 0-9 099 0-87 1.0t 121 1-26 1.4 1.5 2211 297 7430 0-16
N B. Triacs without internal trigger diac are priced under column (a). Triacs with internal tngger dlac ;:gg g:;
are priced under column (b). When ordering please indicate clearly the type requlred
7441 0-75 tors — Books — Pots — Colls
LINEAR ICS ?,::g g:gg —Audio Accessories — Screwa
Connectors — Audio — Modules
A 8 Pin Dil 0- SPeC|a| O“er ;::g gg; —Veroboard Transtormers—
%: | JE A g: Red LED 744TA 0-95 Knobs — Calculators — Audio Leads
SR 14 Pin Dil = MV54 7470 0-30 —Batteries — S dec Storage Units —~
555 & Pin it 0 ;:;:2;' ggg Hoatsinks, etc.. ste.
565 14 Pin Dl 2:00° sp 7474 0.32
566 8 Pin Dit 1~:- Aslal A Ly oy
i 2-00°
o o P ol 035 xial lea 7476 0-32 SPECIAL CAPACITOR KITS
741 8/14 Pin Dil 0-28 7482 0-75 C280 Kit—PC Mounting polyester 250V 5 of each
748 8 Pin Dit 83: OPTOELECTRONICS ;:gg ;gg ;:h;::ntm. 0-022. 0-047. 0-1. 0-22uF, 2 of 0-47. 1uF,
14 Pin Dil -T0* % 1
?:9:;)0‘5 e 0-85* Displays Discretes 7489 2-92 €296 Kit—Tubuiar polyester, 400V. 5 of sach value
N 0.50° 704 080 0125 Red (TIL209) 0-12 7490 0-49 0-01. 0:022. 0-047. 0-1. 0-22uF. 2 of 0-47uF. £2-43 net.
CA089E 2-14° 707  0-80 0-2 Red 0-13 7491 0-65 Ceramic Kit—square plague, 50V 5 of each value.
CA30%00 3.22° 77 120 0.2 Green 0-14 7492 0-57 22. 33. 47. 100, 220. 330, 470. 1000pF, 220.- 4700pF.
CA3130 0-79 728 1.20 02 Yellow 0-14 ’;:Sg g-gs 0-01uF, £1-71 net
MC1304P 1-63% 787 T8 02 Clear 0-14 a8 Ly
MAch a7 e 750 1-50 . SPECIAL RESISTOR KITS (CARBON FILM 5%) (Prices
MG1310P 1.96° 74107 0-35 include post & packing) 10E12 }W or {W KIT: 10 of
MC1351P 9-91° NATIONAL CLOCK CHIPS 74121 0-34 each E12 vaiue, 22 ohms—1M. a total of 570 £5-04 net
MC 1352P 0-91* MMS5314 - €3-75 74122 0-47 25E12 §W or W KIT: 25 of each E12 value. 20hms—
MC1458P 0-77 (Basic clock chip giving 6 digit display) ;:::; g:;: M. a total of 1425 £11-70 net
MC1496L 1-10 ket rRe 74154 1-62
SN75324 2-55 - 2
SNT75451 0-89° (Sop! device ing alarm) ;::gs :gg B H- COM PONENT FACTORS LTD.
SN75452 0-89* Socket for MM5316 ST o)L 74181 3-20
AAZS 0-95°
U s SPECIAL  OFFER—LM309K [ 74192 %38 MULTIMETER U4323
TAAZI0A 1-10° 1A TO3 5V 95 74183 1-35 22 Ranges plus AF/IF Oscilla~
TAAI50A 1-95% od 74196 1-64 tor 20.0000VVol.
TAA550 0-45° g Vde—0-5—1000V in 7 ranges
TAAG11B12 9.25* REGULATORS ’ Vac—2-5—1000V in 6 ranges
TAASE 0-65 TO3 Idc—0-05—500mA in 5 ranges
b 723 0-45 7818 1-50 Resistance—5N1—1MN in 4
TAD100 1-95 1 amp Plastic LM340-5 1-35 HARDWARE ranges
TBA480Q 1-30° 7805 1-50 LM340-12 1-35 Accuracy—5% of F.8.0
TBAS30 1-85° 7812 1-50  LM34043 © 1-35 INC. LI ATOR Kz and
TBAS30Q 1-90° 7815 .50 LM340-18 -3 SEAKHz (A.M.) al approx. 1 Volt
TBAS40 2-10° 1Mica—2washers BORHE (S MaiaRsey Yol
TBA540Q 220 Size=s160) SJEASITIRS
TBA350Q 3.05* 1C SOCKETS Soider TAS Supplied complete with carrying
TBASS0 2-80* 2 Nuts/Boits case, test leads and battery.
HEr 3.05° 8 :,‘ g.:g 24 Pin 0-45 \AAhara PRICE £9-95 net P. & P. 75p U4323
TBAS?0 0-98 14 Pin . 40 Pin 0-80 oo A
- o MULTIMETER U4324
TCA2100 195 16 Pin S 34 Ranges. High sensitivity.
20,0000 Volt.
TRANSISTORS, DIODES, RECTIFIERS N e Vdc—0-6—1200 In 9 ranges.
AC12% 015 BCIY  0.19° BCM1  0:32- BOYSD 0-60 BTI9 100 050 TP 105 NXSS  0-%0 A e xar=eR
AC127 01 BCI25 0-18° BCX3  0-60 BOY6! 065 BTG  1-%0 0-50 TIP4IA  0-68  2N3eeD 056 | 2_0.3_3“ m & randasi
AC126 013 BCI26 0-20° BC37 0.1 BOYS2 0-55 BUIS 1-80 085 TIP2A 0.2 N3 1D ; 1 "rf "5"9”-
0-26 BCWI 028 BC8 016 BEVE  0-8  BUS02 -0 080 INEY 0-M 2N 050 o ance—250—SMM in § ranges.
0 BCw2 0.7 BCIW 0170 BFIS  0-X  BUIX  1-60 105 IN070 0.1 N30 0-0 ccuracy—dc and R—24% of F.S D.
4 BCM3  0-23 BCI 0170 BFIg  0-10° BU4  1-60 0-50 NGOt 0-4° 2N3P02  0-W° sewt . ge and db—4% of F.S.D.
- BCH: 0 BCYX 0.5 BF1gS  0-10° BUXE  2-60 115 ING02  0-05° 2N37G3  0-10° Zomgloggx 35 X 83mm
. BCWT  0-09° BCYR 0-65 BFI%  0-12° BYZ6 0-15 0-40° N4 0-06* N4 0-10 Supplied complele with storage case.
0-16 BCH8  0-09° BCYR 0-60 BFISY 012" 8YA7 020 060 INAM 0070 ZN3TOS  0-10° el diode and battery
025 BCWS 09 BCYI 0% BRRL O BYKE 045 INADOS  0-04°  ONJTOE 00 £11-72 net P. & P. 75p U432
0-10 BC1S2  0-25° BCY34 055 BFad4  0-%7 0- 0-55  INGOS  0-09° N30T D-10°
025 BC1S3 01" BCY® 050 BFST  0:30° 500 0- 0-%0° INOT  0-90" ONITM 1:05 MULTIMETER U4341
0 BCIS? 0.0 BCYi t-15 BFSE 03 900 0+ 0-08 2N6%  0-14  2NIS 115 27 Ranges plus Transistor Tester.
ACIB3K 0-25 BCts8 0-08° BCY70 p-12 BF®7 032 1200 0- 000 2NG9T  0-12 2N3TI6 125 16.700(V/Volt.
AD10  0-50 BC1S9 008 BCY71 0.1 BFWE0 01" BYX3- 015 ONT06 010 NI 1-60 Vdc—0-3-—900V in 8 ranges.
AD142  0-%0 BC160 0-32 BCYR? 012 BFXs 0% 300 0 095 N9 0-W 2N 160 Vac—1-5—750V in 6 ranges.
AD143  0-46 BCI61 0.3 BDItS  0-55 BFX% 0-30 6000 012 NGX 0 NI 2% Idc—0-06-—600mA 1n 5 ranges.
ADIS9  0-45 BCI168B 0-09© BD13t 0.% BFx8: 02 9000 010 ZNT31 015 2N3619 0-28° - lac—0-3—300mA in 4 ranges.
ADI61  0-35 BCi82 011" BDIZ 0.4 BFXE5 028 1200 0-65 010 2N1132  0-16  2N3%04  0-98° Resistance—2KN—2MN In
AD62 0-3 BCi82L 0-M° BD135  0-3% BFX8s 0-20  BZX61 Seres 0-10  2N130¢ -0-20 2N3%06 011" 4 ranges. Accuracy—dc—2§%.
A2 0-35 BCIE3 010 BD1% 033 BFYSD 0:20  Zeners 0-20 02 N5 0-0 N4 0-M ac—4% of £.5.0.
A03  0-93 BC183L 0-10° BD137  0-40 BFYSI 0:00 BZX83or 014 NN 0.1 2N 002 ife—10--350 in 2 ranges.
AFU1e 020 BG4 0-M1° BD1® 048 BFYS2 019 BZXBESeres  SCAA 073 ON2I02 O 12 Size—115 x 215 x 20mm.
AFIYS 020 BCIG4L 0-11* BDI 058 BEYG4 0-35 Zeners 091 SC40B  0-01 2N2%3 O 0-38 Complete with carrying
AF16 020 BC278 0-12 80181 O-6  BFY® 0-65 CI0GA  0-40 SCAD 098 INZHIA 0 0-35° case, test leads. and battery.
AFM7 0.0 BC212 011 BD182 0-92 BRI  0-20 »CI06B  0-45 SCAOF 065 2N2e84 0 070" PRICE £12-10 net P. & P. 75p Udadn
AFIN8 050 BC212L O-1f* BD183 . 0:7 BFY3y 040 C106D 050 SCA1A 085 2N 0 0-50°
AF135 035 BC213 0.1+ BD22 060" BSX9 0-16 CI06F  0-35 SC41B  0-70 N5 O 054 _ MULTIMETER U4313
AFZG 0% BC2L 012 BD2  0-4° BSX20 018 CRSHO5 0-25 SCAID 085 2N20SA 0O 0-46° 33 ranges. Knite edge with mirror scale.
BCIWO!  0.08 BO214 0.+ BDZ7 053 BSX21 0-20 CRSII0 0-28 SCatF  0:60 2N2SER 0 0-2" 20,000/ Volt. High accuracy. mVde—75mV.
BCI078 0.08 BO214L 0.14" BD28 060" BSY$SA 012 CRS120 0-35 T2 0-20 2N29260 O 0-26° Vdc—1 5600V in § ranges.
BC1B 009 BCZ7 0.9 BDIB 120 BTI6 100 CAST40 040 TIPA 044 2NZ6Y O a1 Vac—1-5—600V in § ranges.
BC103  0-09 BC238 0.6+ BOYA 0-80 BTI07  1-60 CRSNGO 0-65 TIPXA 052 NG 0 0-30° ldc—60—120 microamps in 2.
BCISC 012 8O0 0.3 BOY3M 060 BTIB 160 CRS3S 0-3 TIP3IA 034 2NSI O 0-8§ ldc—0-6—1500mA in 6 ranges.
lac—0-6—1500mA in 6 ranges.
Resistance—1KN—1MN In 4 ranges.
P. & P. 20p per order—overseas BOp. Matching 20p per pair. db scale—10 to + 12db.
VAT 8% except for items ~ which are 124%. No VAT on overseas. Accuracy—dc—1}%. ac—2§%. ]
Size—115 x 215 x 90mm .
Complete with carrying case.
LYNX ELECTRONICS (LONDON) LTD | | |5Ea0ET
PRICE £16-09 net P. & P. 75p u4313
Higham Mead, Chesham, Bucks (P.E). LEIGHTON ELECTRONICS _ CENTRE,
59 NORTH STREET, LEIGHTON BUZZARD, LU7 7EG.
Telephone (02405) 75154. Telex 837571 Tel.. Leighton Buzzard 2316 (Std. Code 06253)‘
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SIMIGONDUGTOR

PATEE..

DOING THE SPLITS

Sports fans will be electrified by the
new ICM7205 from Intersil, because
it crams into a 24-pin plastic package
all the electronic springwork of a
sophisticated two function stop-
watch. Not justa modified clock-chip
this, but a set of circuit functions
optimised for use in the demanding
sporting environment, designed to
provide accurate interval timing over
periods of up to one hour with
hundredths-of-a-second precision.

The chip uses CMOS technology
for low power battery operation, and
will drive a small-six digit l.e.d. display
without the need for interface com-
ponents. The internal oscillator is
synchronised by an external
3-2768MHz crystal for high accuracy,
control inputs are provided for great
versatility of timing circuit and display
operation, and the thoughtful de-
signers have even added a ‘“low
battery'' indication output which can
drive the display decimal points or a
discrete l.e.d.

Two timing modes can be switch
selected, “Taylor' or "Split". In
the Taylor mode the clock can be
reset to zero .and will commence
counting when the START/STOP
switch is pressed; when the START/
STOP switch is next pressed the
display indicates the time so far,

O By R.W.COLES

but the counter is reset to zero and
then continues counting. On subse-
quent presses the display changes to
indicate the new “lap’’ time, but not
an overall total.

In the split mode the ‘“lap’ times
are accumulated and the display up-
dated at each press of the START/
STOP switch so that a running total
of lap times are recorded. In both
modes the display Is stationary
between presses of the START/
STOP switch unless the “DISPLAY
UNLOCK'' is pressed to allow the
display to catch up with the counter,
and " RESET' can be activated at
any time to restart the process.

To sports fans the promise of this
new chip will be obvious but |
wouldn't mind betting that a lot more
applications will be found for this
exciting device.

FAMILY REGULATOR

Fixed voltage, three terminal, posi-
tive regulator integrated circuits have
been around for a few years now, and
| for one have certainly not stopped
appreciating them! When | think of
the trouble | had to go to to get a
really stable output voltage in the face
of varying loads and line voltages
hefore these devices came along, |
offer up a silent prayer of thanks.

— EmE O o OO
= @8 000 O
oz ' I t A
SO, | BL,
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o
s Fig. 1. The ICM7205 as a full-function stopwatch
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1ICM7205
A7800

SN76008N
SN76018

“ Well O.K."" | can hear you saying
“they’re very good, but what's new ?""
The Signetics micro A7800 series is
new, that's what, and it is not just a
single regulator i.c. but a whole
family of regulators for different out-
put currents and different voltages.

The 7800 family must cover 90%
of regulator requirements;if you want
a voltage of 2:6V, 50V, 6.0V, 8.0V,
12.0V, 15.0V, 180V or 24.0V—no
problem, they're all standard. A 1A
current rating? no problem either.
How about that audio preamplifier
though, you only need 20mA at 12V
for that, it wouldn’t seem right to have
to use a TO3 can regulator, would it?

Well, why not use the nA78L12S
which comes in the little TO-92 plastic
small-signal-transistor package and
offers a 100mA current rating. You
don’t like plastic packages? Then
use the A78L12DB, which also has a
100mA rating but comes in a little
TO39 metal can.

This plastic/metal can choice is not
limited to the 100mA tiddlers either;
the 1A versions can be had in the
traditional TO3 metal pack, or the
TO220 power-tab plastic pack.

POWER PAK

A couple of new audio amplifier
circuits have been introduced by
Texas Instruments, and as befits the
easy-to-use electronic design, a new
easy-to-use plastic package, called
Power Pak, has been designed to
house them.

The Power Pak package is a simple
5-pin  plastic power transistor
arrangement which can be easily
heat-sunk with a single, central, nut
and bolt without the problems
associated with the more usual d.i.l.
designs.

The new devices are the SN76008N
and the SN76018, each of which will
deliver a creditable 10W of audio
power at full output. The difference
between the two lies in the design
load impedance and supply voltage,
the SN76008N delivering 10W to a
4 ohm load while the SN76018N will
deliver the same to an 8 ohm load at a
higher supply voltage.

These devices are not in the hi-fi
class, and the T.H.D. starts to climb
rapidly after about 8W, but at less
than £3 apiece, what can you expect?
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Home

International

Electronics and Domestic Appli-
ances Exhibition—was the second
big electronics and electricals show
to be staged at the new Birmingham

EDA—the

National Exhibition Centre. It was
open to trade visitors only from
May 23-27, but the home elec-
tronics section carried on under the
name Sound and Vision '76, open
to the public from May 28-31.

TELEVISION

Developments in television were
principally in two fields, remote con-
trol and teletext reception. Cordless,
ultrasonic remote-controlled receivers
were displayed by amongst others
Rank Radio International (Bush),
Thorn Consumer Electronics (Fer-
guson), Tandberg, Roberts Video,
Telefunken and ITT. All of these
provide channel selection and most
also allow sound muting or volume
contro! from the comfort of your
armchair.

Also on some ITT sets is a button
called Ideal Colour—otherwise
known as a ‘*‘Granny Button™.
When pressed, this returns the display
to predetermined levels of colour and
contrast, regardless of control set-
tings—very helpful for those who are
baffled by the multiplicity of controls
on a colour TV receiver. On ITT’s
latest models, this feature is extended
even further by the addition of a
photo-electric cell which adjusts the
Ideal Colour levels to compensate
for changes in room brightness.

TELETEXT

On the teletext front, several manu-
facturers were showing experimental
receivers, and there were also com-
prehensive exhibits on the BBC and
IBA stands. The question mark
which has been poised over the
future of the teletext services has to a
large extent been removed by the
recent BBC decision to make a
continuing financial provision for the
Ceefax service. In fact, a second
service, providing a second magazine,
was inaugurated on BBC 2 on the
HEDA Exhibition opening day.
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By G.C.ARNOLD

Two manufacturers have demon-
strated their faith in the future of
teletext by announcing launch dates
for production models of a complete
teletext receiver and an add-on
adaptor. The receiver, to be sold
under the Bush marque, is due to go
into production at Rank’s Plymouth
factory during August. Price for a
22 inch model with full cordless
remote control will be about £1,100.

The add-on adaptor comes from
Labgear, part of the Pye group, and
provides all normal teletext facilities
without need of any internal con-
nections or modifications to the TV
receiver. The adaptor, which makes
use of TIFAX l.s.i. decoder circuits
from Texas Instruments, fits into the
lead between the aerial and any
standard 625-line set, colour or
monochrome. The unit is expected
to be on sale in 1977 at a price in the
region of £200.

VIEWDATA

Viewdata, the Post Office system
for displaying information on TV
receivers, was being shown on several
setmakers’ stands and also on the

The Labgear Teletext Adaptor in
operation

Post Office Telecommunications
stand. Here, two Viewdata ter-
minals were on view, one based on a
domestic television receiver and the
other a prototype specially designed
for office use and known as *View-
dataphone’”. The Viewdata system
is now undergoing pilot trials, a full
public trial period is planned to com-
mence in the autumn of 1977.

SOUND

In the hi-fi department there
seemed to be little that was really
new; generally it was a case of
“bigger, better and more features”.
Telefunken were introducing their

TRX2000 AM/FM 4-channel
receiver. A digital read-out is
included which displays tuned

frequency on radio, or otherwise
operates as a 24-hour clock. Pro-
viding 50W r.m.s. per channel, and
with enough knobs and dials to
satisfy the most demanding, the
TRX2000 incorporates an SQ-matrix
decoder. Price is yet to be
announced.

From Bib Hi-Fi Accessories
Limited comes a natty little instru-
ment called a Cassette Opener. Made
of tempered steel and spring oper-
ated, this opens welded cassettes
safely in seconds. Price including
VAT is 48p.

FIGURES

Coming finally to calculators,
CBM Business Machines Limited
announced the first of their new
range of third generation scientific
calculators. This one, the Com-
modore Statistician, offers a wide
range of pre-programmed functions
for the statistician, plus all the usual
mathematical and trig functions.
The display handles a ten digit
mantissa and two digit exponent and
signs for each. Price is £99:95 in-
cluding mains adaptor/charger.

The TRX2000 receiver from Tele-
funken

The CBM Statistician calculator
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2N456A
2N490

2N493

NEW REDUCTIONS FOR TTL

Get'a great deal from

arshall’s

Callin and see us 9-5.30 Mon-Fri 9-5.00 Sat Trade and export enquiries welcome

2N456 1-40 | 2N2926 2N4922 0
1-54| Green 0-13|2N4923 0
2N4STA  1-701  vellow 0-13|2N5130 ©
4:60 | Orange 0-13 |2N5191 0
2N491 $-00 | 2N3053 0-25 [2N5192 1
2N492 5-75 | 2N3054  0-50 [ 2N5195 1
5-98 | 2N3055 . 0-65 [ 2N5245 0
0-25 | ON3300  0-37 | 2N5294 0
0-16 | 2N3391  0-34 | 2N5295 0
0-82 | 2N3392  0-14 [2N5296 O
0-55 | 2N3393  0-15 [ 2N5208  o©
0-12 | 2N3394  0-15 | 2N5457 0
0-12 | 2N3402  0-30 | 2N5458 0
2N708 0-21 | 2N3414  0-15 | 2N545¢ 0
0-50 | ON3415  0-17 | 2N5492 0
0-55 | ON3416  0-23 | 2NS494 ©
0:22 [ 2N3417  0-27 | 2NS496 0
0-40 | ON3440  0-57 | 2NS777 0
0-69 | 2N3441  0-78 | 2N6027 O
0-22 | 2N3442  1-20 { 3N128 [
-43 [ 2N3638  0-16 | 3N139 1
-34 [ 2N363BA  0-16 [ 3N140 0
-25 | 2N3639  0-30 | 3N141 0
28 | 2N3641  0-20 | 3N200 2
37 1 2N3702 017 | 40361 0
-45 | 2N3703  0-15 | 40362 0
-40 | 2N3784  0-15 | 40363 1
-40 | 2N3705  0-15 | 40383 0
-31 | 2N3706  0-14 | 40394 1
+30 | 2N3707  0-18 | 40395 [
-30 | ON3708  0-14 | 40406 [
-80 [ 2N3709  0-15 | 40407 [
80 | 2N3710  0-14 | 40408 0
92 | 2N3711  0-15 | 40409 0
12 { 2N3712 1-20 { 40410 0
27 {2NST13 2-30 | 40411 2
-50 | 2N3714 245 | 40594 0
-88 [ 2N3715 245 | 40595 [
-40 [ oN3716  2-60 | 40601 0
-85 [ oN3771  1-60 | 40802 0
<10 | 2N3772  1-70 | 40603 [
47 1 2N37T7T3 2-65 | 40604 0
‘42 1 2N3789  2-60 | 40636 1
52 {2N3790 275 | 40673 0
35 | 2N3791 2:75 | AC126 0
2 [ 2N3792  2-90 | AC127 0
26 [ 2N3794  0-26 | AC128 0
-25 [ 2N3819  0-26 | AC151V O
‘25 | 2N3820 029 | AC152V 0
17 | 2N3823  0-81 | AC153 0
25 | 2N3904  0-21 | ACYS3K 0
‘21 | 2N3906 0-22 [AC1S4 ©
55 | 2N4036  0-67 | AC176 0
10 1 2N4037  0-55 | ACI76K 0
36 | 2N40S8  0-20 [ AC187K  O-
37 | 2N4059  0-15 ] AC188K  ©-
37 | 2N4060  0-20 | AC187) O-
35 | 2N4061  0-17 [ AC1885 O-
2N4062  0-18 [ AD142 0
25 {2N41%6  0-17 | AD143  O©-
21 1 2N4289  0-30 | AD149  O-
22 | ON4919  0-85 | AD1SO  1-
15 | 2N4920  0-90 | AD16? 9-
17 | 2N4921  0-60 ! AD162 0-75

SN7400  0-16 | SN7410  0-16 | SN7432 o0

SN7401 0:-16 | SN7412  0-25 | SN7437 0

SN7402  0-16 | SN7413  0.40 | SN7438  0-35| SN7451
SN7403  0-16 | SN7416  0-43 | SN7440 0o

SN7404  0-18 | SN7417  0-43 | SN7441 [

SN7405  0-18 | SN7420  0-16 | SN7442 0

SN7406  0-51 | SN7423  0-26 | SN7445  0-94 | SN7470
SN7407  0-18 | SN7425  0-27 | SN7446  0-86 | SN7472
SN7408  0-18 | SN7427  0-27 | SN7447  0-81] SN7473
SN7409 0-18 | SN7430 0-16

DIN PLUGS— 14p DIN CHASSIS SOCKETS—10p

3-pin, 4-pin, 5-pin 180°, 5-pin 240°. 6-pin Spkr.. 7-pin

LINE SOCKETS—14p each
3 pin. 5 pin 180° and spkr.

PHONO PLUGS (screw top)

Red, white, black, green or yeilow 10p
LINE PLUGS (same colour) 10p
PHONO CHASSIS, sockets

singie 7p, double 10p, 3-way 12p, 6-way 25p, 8-way 35p
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AD161
AD162
AF106
AF114
AF115
AF116
AF117
AF118
AF124
AF125
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27| SN7448
-35 | SN7450

<161 SN7453
<76 | SN7454
55| SN7460
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0 0000000000000 00000000000000000000000000000440000000000000000 0w
>

B8C183

SN7474
SN7475
SN7476
SN7480
SN7481
SN7482

SN7491
15% DISCOUNT FOR

JACK PLUGS AND SOCKETS

#n mono plastic piug 15p

#in mono chrome plug 22p

tin chrome line socket 15p

1in plastic switch socket 18p

1In stereo plastic plug 20p

#in stereo chromae plug 30p

$in stereo plastic line socket 20p

1ln stereo chrome line socket 35p

#in stereo plastic switched socket 25p
3-5mm plug 10p; 3-5mm socket 10p; 3-5mm ftine socket 10p;
2-5mm ptug 10p; 2-5mm socket 10p

ALL PRODUCTS FULLY GUARANTEED TO MANUFACTURERS SPECIFICATIONS

© 0004000000 0000N NN 0000000044 40000000000000000000000000000000000
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TOP 500 SEMICONDUCTORS FROM THE LARGEST RANGE IN THE U.K.
All devices manufacturers branded stock

BF152
BF153
BF154
BF159
BF160
BF161
BF166
BF167

SN7492
SN7493
SN7494
SN7495
SN7496
SN74100
SN74107
SN74118
SN74119
SN74121
SN74122
SN74123

MIX

BBRREARRRRRRREAREREBRARRR

£288384328
»
N

AR 4N OO0 4 ONWOCO0 0000000000000 -4N0000000R00000000000000000000000000 0

ERES558888888
|
x
€

©90w0oca0000c0

COa=4aa0as00a00

20
68
20
20
- 20 | SN74196
-20
93
9

A Marshall (London) Ltd Dept: PE

40/42 Cricklewood Broadway London NW2 3ET
Tel: 01-452 0161/2 Telex: 21492

& 85 West Regent St Glasgow G2 2QD

Tel: 041-332 4133

& 1 Straits Parade Fishponds Bristol BS16 2LX
Tel: 0272-654201/2

& 27 Rue Danton Issy Les Moulineaux

Parls 92
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40
45 | TIP4I1C

72 SN74167

<74 | SN74174
<20 | SN74175
77| SN72176
+73| SN74180
-29 | SN74181

SN74130
SN74191
SN74192
SN74193

SN74197
SN74198
SN74199

Catalogue price 40p (30p to callers)

SN76013N
SN76023N
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NEW RANGE TOOLS—HIGH QUALITY
MINIATURE ELECTRONIC PLIERS
INSULATED HANDLES

Round nose box joint 4in

long
Diagonal cutters box joint

4in long £2-80
Flat nose box joint 4in long £2-40
Snipe nose box joint 4in long £2- 40
Desoldering tool £5-00

P.C. MARKER PEN DALO 33PC. 87p.
ZENER DIODES 400MW 11p, 1W 17p,
2-5W 35p.

IC SOCKETS 8 DIL 14p, 14 DiL 15p, 16 DIL.

18p.

RESISTORS {W 2p (100 per vaiue £1-30);
+W 3p (100 per value £2-00)

SCORPIO CAR IGNITION KIT £12.95.
JUMBO 7 SEGMENT DISPLAYS £2.

DL 707 £1-75.

MINITRON £1-50.

LEDs Red. green and yeliow, 0-2in dia. 24p.

SEE MARSHALL'S FOR CMOS
Cc

D4000 0-204 CD4018 1-01] CD4042 0-83
CD4001 0-20| CD4019 0-57| CD4043 0-91
CD4002 0 D4020 1-12 o-8s
CD4006 1-18 | CD4021 1:61| CD4045 1-30
CD4007 0 CD4022 0-97] CD4046 1-20

0:97 | CD4023 0 CD4047 0-95
CD4009 0-57 | CD4024 0-78| CD4049 0-56
CD4010 0-57 | CD4025 0-20 040! 0-58
CD4011 0:20 | CD4027 0-88] 'CD4510 1-54
CD4012 0:20f CD4028 0-91| CO4511 1-70
CD4013 0-59 | CD4029 1-17| CD4S16 1-54
C04014 1-01| CD4030 0-37| CD4518 1-38
CD4015 1-01| c04031 2-28| CD 1.38
CD4016 0 CD4037 0-97) CD4553 4-07
COD4017 1-01| CD4041 ¢-83

Veroboard

Copper Plaln

0-1 0-15 a1l 0-15
2-5x 33in 3¥*p 2p 2p 17p
2-5 x 5in 44p 40p —~ 199
33 x 3}in 44p 40p = =3

X Sin 49p S4p 32p 32p
3} x17in  £1-73 £1.44 €100 £1-92
PINS x 36 Wp Wp

x 200 £1-16  £1-16
Trade and Retalt Supplied

Potentlometers

LinearorLog Single Double
Rotary Pots 25p 75p
Rotary Swlitched 55p —_
Sliders 45p 759

Full range of capacitors
stocked. See catalogue for
details
Presets—Horizontal or Vertical
01w &p 0-3W 10p

SEND FOR OUR NEW 1860 PAGE
CATALOGUE—CRAMMED WITH NEW
PRODUCTS, TECHNICAL INFORMA-
TION AND ALL BACKED BY THE
USUAL SUPERLATIVE MARSHALL'S
SERVICE—FOR ONLY 40p POST-PAID
OR 30p TO PERSONAL CALLERS.

PLEASE ADD VAT TO YOUR ORDER.
POSTAGE AND PACKING 30p.
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INVERTORS
Y _;@ "7

A3 e

| SN

240v-50Hz from your 12v car battery.

25 watt—g4-75 300 watt (24v)—£26-45
40 watt—£8-27 400 watt (12v)}—£39-05
75 watt—£12-03 500 watt (24v)—£48- 18
150 watt—£21-27 1kW (50v)—E£127-00
300watt (12v)—£33-03 1-5kW (110v)—£140-80
All above invertors are in kit form but may
be purchased built up in metal case & ready
for use. Price list sent on receipt of s.a.e.
Prices Include post & packing.

P.W. AUTOMATIC EMERGENCY
su

£40v-50Hz-150 watt invertor with built in
battery charger. In event of power failure
switches over automatically from battery
charging to invertor operation. Cct. as
appeared in Dec. 72 P.W. Complete kit of
parts (excluding meter)£24-50 + £1-70p. & p.

FLUORESCENT LIGHT INVERTOR KIT
8 watt-12v—-Fluorescent light. suitable for
tents, caravans, houses, boats & secondary
lighting for tactories. hotels, etc.
128 watt—£3- 90 + 35p p. & p. Built p—
£4-90 + 35p p. & p.
217-13 watt—£4-20 + 52p p. & p. Built up—
£5-80 + 52p p. & p.

TRANSFORMERS & COILS
Both high volume & small ordes capacity
avllluble
Special otfer. Miniat mains
6-0-6v-6V.A. —=85p plus 10p p. & p.

TRADE & EXPORT ENQUIRIES WELCOMED

mer

@ @ o T e \ {
' @ T R T %j . |

20 + 20 Watts r.m.s. into 8 ohm load. Distor-
tion less than 0-01% 100Hz-10kHz. Frequency
response * 1dB 20 Hz to 20 kHz. Hum level
virtually nil with volume full on.

This is a power amplifier of superb quality
incorporating the very latest design features.
Professional hi-fi enthusiasts have classed it
as fantastic and real value for money. The
CCT incorporates a low flux transformer and
inputs for disc. tape, tuner, etc.

Complete kit of parts including slim line
bookend case, silk screened front \aane| &
knobs. £47-30 incl. VAT & p. & p.

The bookend case, |.C.s & semiconductors, P.C.

board, Transformer, etc. may be purchased separ-

ately if desired. Send S.A.E. for Yurther information
INSTRUMENT CASES

Bookend Amplifier and attractive styled Instrument

Cases available. Send S. and A. envelope for Price

List.

ASTRO IGNITION SYSTEM
Complete kit of parts for this
proven and tested system £10-45
incl. VAT. Ready built with only two
connections to alter £13-75 incl.
VAT. Thousands have used this
system both home and abroad.
Consider these advantages more
power, faster acceleration, fuel
economy, excellent cold starting,
smoother running, no contact
breaker burning. Also because of
the high energy spark. the fuel
mixture can be made weaker giving
further economy and fewer plug
problems. Fitting time when buiit
5 minutes approx. Please state
whether positive or negative earth.
Trade and export enquiries wel-
comed.

ASTRO ELECTRONICS
Spring Bank Road, West Park
Chesterfield.

P.E. ORION STEREO ASTRO IGNITION
AMPLIFIER

T
T S S ST EES S SN OSSN E SN NEEEEER

PRECISION PETITE LTD.

119a HIGH STREET, TEDDINGTON, MIDDX.
Now with the

e NEW Mk. 1l DRILL

10,000 r.p.m., 120 cmg.
“MORE
POWER —
MORE
TORQUE”

12v.—14v. DC

DRILL ONLY £800
(P.P. 35p)

STAND £4-00
(P.P. 35p)
Including VAT

(Together 50p P.P.)

S.A.E. for illustrated leafiet
and order form

TEL. 01-977 0878
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MA1002F Alarm 12 Hour

or

MA1002H Alarm 24 Hour
With transformer and Vero

case

£12-50

inclusive.

Only switches and earpiece

for tone alarm

required

to make a four digit alarm

clock.

BvtiioD

68 Ebberns Road,
Hemel Hempstead,
Herts HP3 9QRA P/P: 15p

TEL: 0442 62757

VAT: All prices

exclude VAT (8%)
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COLLARED

A dog collar which emits a
signal when the dog has been
away from the owner for greater
than a preset length of time, and
is thus regarded as being lost, is
described in a patent (BP 1 418
680) taken out by Herbert, Enid
and Mary Corbin together with
Mary. Nicholas.

The circuit, built in a smali box
mounted on the coliar (Fig. 1),
includes a fieild eftect transistor
with source and drain electrodes
connected, via R2, across the
supply and the gate connected to
VR1 and S1b. The drain is aiso
connected to a Darlington pair,
TR2 and 3, which switches the
multivibrator, TR4 and 5, and
causes the lamp LP1 to flash. The
timing of the multivibrator is
determined by C2 and RS.

Before the start of a dog walk
the owner closes S2 and S1 to
charge C7. The gate and source
electrodes of TR1 settle at the
same potential, the Darlington con-
ducts and power is supplied to
the mulitivibrator and LP1 flashes
on and off.

As the walk commences S1 is
switched back to the position in
Fig. 1 and C1 begins to discharge,
applying a voltage between the
f.e.t. gate and source causing it
to cease conduction and LP1 to be
extinguished. After a predeter-
mined time, set by VR1, the

BATENTISEREY

capacitor C1 has discharged to
such a value that the voltage
across the gate and source of TR1
is reduced sufficiently to allow
conduction to commence again.
TR2 and 3 again become con-
ductive and LP1 begins to flash.

The lamp will generally be
arranged behind a translucent
panel carrying the legend ‘I am

Lost” or simitar wording.

VOICE BOX

There have recently been granted
several patents for gadgetry to help
would be singers join in with a
record in their own homes. In
BP 1 427 607, the Sony Corporation,
of Tokyo, Japan, patents a sophistica-
ted system of artificially improving
the quality of the amateur singer’s
voice, to make it resemble the sound
of a voice recorded in a professional
studio.

As shown in Fig. 1, the stereo
record player feeds left and right
signals through a conventional audio
train to left and right loudspeakers.
The singer “sings along' into the
microphone, Mic. 1, and the signal is
amplified and fed direct into a mixer
to blend with the left-hand channel
sound.;But the signal is also fed to an
“‘eftects circuit, which adds delay and
vibrato to the voice before blending
itin the right channel mixer.

BP 1418 680

Copies of Patents can be obtained from the Patent Office Sales, St. Mary Cray. Orpington, Kent

Fig. 1.

el

BP 1 427 607

EFFECTS CIRCUIT

Fig. 1.

The effects circuitincludes variable
delay, in which the microphone signal
is delayed and frequency modulated.
This is achieved by using a bucket-
brigade device (BBD) in which a
series of f.et.s are provided with
capacitors connected between their
source and ‘gate electrodes.

The gate electrodes of the odd-
numbered f.e.t.s are connected to a
first clock pulse input terminal, and
the gate electrodes of the even
numbered f.e.t.s are connected to a
second clock pulse input terminal.
The clock oscillator produces first
and second clock pulses which are
shifted in phase by 180° relative to
each other and applied to the ter-
minals.

The resultant alternate switching of
the f.e.t.s causes the charge stored
in the first capacitor to be shifted
through the capacitor chain. As a
result, delayed signals are delivered
at the output terminal. The order of
delay time envisaged is a few tens of
milliseconds, this time being made
variable by making the oscillator an
astable multivibrator.

In one alternative embodiment, the
delayed voice signal is fed to both
stereo channels. A further interesting
suggestion is a matrix differencing
circuit used to eliminate the centre-
front (in-phase, equal amplitude)
content of the professionally recorded
stereo pair and permit its replacement
by the injected delay signal.

Most professional recordings place
the lead singer centre-front, so this
technique enables the amateur singer
to replace the professional at sound
centre stage.

Price 75p each
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smoke concentration in an enclosed space, and to
operate an external warning device (e.g. lamp or syren)
when a predetermined threshold is exceeded. The
sensing device is a thermal gas sensor, whose operation
was described in detail in Pracrical Electronics, Septem-
ber 1973 (back copies are not available). Briefly, it
consists of two electrodes encapsulated in a bead of
doped semiconductor material, one of the electrodes
acting as a heater. In the presence of oxygen, a high
resistance of some 10-50kQ exists between the elec-
trodes. In contact with a deoxidising gas or vapour,
jonic action increases the number of free electrons in the
material, and the interelectrode resistance falls to about
1kQ. A flash-proof wire mesh shield surrounds the
device, also helping to reduce the cooling effects of
draughts.

The particular sensor used in this design is the
TGS105 made by Figaro Engineering. This was
chosen for its fast warm-up time of 1} minutes, fast
response and fast decontamination. 1t does not
respond to steam or dust. Connections are by four
pins which are arranged so that the sensor may be
mounted in a B7G valve base.

THIS unit is designed to monitor the level of gas or

CIRCUIT DESCRIPTION

The thermal gas sensor requires a heater supply of
| volt at 600mA which is supplied by a high efficiency
sine-wave inverter TR1/T1 (see Fig. 1). Transistor
TR1 and CI have to withstand a voltage several times
that of the supply line due to the inductive effects of
transformer T1. Therefore C! should be a good
quality, high voltage capacitor, and TR1 the quoted
specially chosen high voltage device, though these are
less critical for the 12V version. Base bias for TR1
is provided by R1} R2 and decoupled by C2.

The output side of the sensor, X1, feeds a Schmitt
trigger TR2/TR3, whose input is decoupled by C3 to
reduce the possibility of false triggering by noise spikes.
When the interelectrode resistance of X1 is reduced in
the presence of gas or smoke, the voltage at the base of
TR2 will fall due to potential divider action. The
trigger threshold is set by R4/VRI, thus providing
control of sensitivity. The bias for TR2 is fed via the
output electrode of the sensor, so that should the sensor
be removed inadvertently from its socket, the
Schmitt circuit will be triggered and the output will go
to the alarm state. The unit is thus fail-safe under these
conditions, though TR1 may be damaged as a result
of the oscillator output being unloaded.
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Fig. 1. Circuit diagram for the Gas/Smoke detector.
See components list for changes in 12V version cOMPONE“Ts = .
The output of the Schmitt trigger is taken to TR4
which acts as a driver stage for a miniature thyristor Resistors
CSRI1. The network R11, R14, C4 is for decoupling. tR1 47kQ RS 470Q R 1kQ R13 1-5kQ
When fired, CSR1 completes the circuit to the OV rail tR2 270Q R6 1kQ R10 2.7kQ R14 470Q
for the external load (which will normally be a.relay) +tR3 22kQ R7 '1-5kQ R11 10kQ
and also for the local l.e.d. indicator, D4 with its R4 22kQ R8 27kQ R12 1.5kQ

associated dropping resistor R13. The l.e.d. is included
so that when several units are used in gn installation,
the particular unit which has triggered may be identi-
fied. The diode D3 is to isolate the output when units
are paralleled.

FIN, FIN, START
PINS PIN 6 PIN &
START START FIN.
PIN 2 PIN1 PIN 3
PRIMARY SECONDARY FEEDBACK
WINDING | 24V 12v
PRI 25T | 1, T
sec 1 | T | 265W6 b £B.
; 1 FIN : SEC.
FB. 1,1 | T | 30swe. A (S

Fig. 2. Winding details for T1

The supply lines are decoupled by C5, and the circuit
protected from damage due ‘to supply polarity reversal
by D2. The Schmitt trigger is provided with its own
stabilised nine volt supply by DI and R3, again to
provide immunity to supply line fluctuations.

COMPONENTS

As mentioned above, several of the components
around the sine-wave inverter are rather critical, and
the types specified in the components list should be
adhered to. Winding details for T1 are given in Fig. 2
and the associated table. The printed board layout is
shown in Fig. 3.
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All resistors 5% +W
+For 12V version, R1 1:5kQ, R2 120Q, R3 330Q

Potentiometer

VR1 22k miniature horizontal preset
Capacitors
(CH| 4,700pF 100V d.c. ceramic
Cc2 22uF 10V elect.
C3, C4 2.5uF 16V elect. (2 off)
C5 47uF 35V elect. -
Semiconductors
*TR1 2N5551 (Motorola) or ZTX341/342
(Ferranti)
TR2, TR3 ' 2N3704 (2 off)
TR4 2N3703 .
D1 BZX83 or BZY88 9-1V Zener
D2, D3 1N4003 (2 off)
D4 Min l.e.d. (&in)
CSR1 2N5061
Inductor
T1 Pot core transformer using Siemens com-
ponents:

Coil former, 2-section Polyacetal GV
B65542- A0000-H002

Pot core, 14 x 8 Siemens Matl. N28
B65541-K025- A028

P.C.B. mounting assembly (6-pin)
B65545- A0010-X000

For winding details see Fig. 2

Miscellaneous
*X1 Sensor, Figaro TGS105
SK1 B7G valveholder (pins 3, 4 and 7 removed)
P.C.B. and housing.
* These items are available from P.H. Electronics
Ltd., Sandwich Industrial Estate, Sandwich, Kent.
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Fig. 3. Component layout and printed circuit board master

APPLICATIONS

The unit has only three external connections and thus
lends itself to an installation using standard three-core
mains lead for the wiring. Many units can be wired in
parallel. The thyristor specified has a maximum
rating of 800mA, and is capable of driving a low power
24V or 12V lamp, or a relay to control higher powered
or mains voltage equipment. Care should be taken not
to short the output lead to the positive supply rail as
this will result in a blown thyristor.

Intending constructors should note that the 24V
version has proved to be more reliable in operation,

Copper side of board showing mounting of the
B1G (SK1) valveholdér base
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and is to be preferred where a choice of supplies is
available. The total quiescent current consumption is
only 45mA on 24V and 90mA on 12V. A cable size
of 16/0-2mm (14/0-0076in) should be adequate for runs
up to 30m (100ft) on 24V or half this distance on 12V.
For reliable operation, the power supply voltage
should be maintained within +10% of the nominal
value.

The unit will find uses in the home, boat or caravan
as a fire alarm, gas detector, and also as a carbon
monoxide detector in the boiler house of oil or gas
fired central heating systems.

POINTS ARISING

SHOOT (April 1976)

Several readers have reported that their game pro-
duces a circulating chain of ililuminated l.e.d.s, instead
of the pattern described in the article. This would
appear to be due to the track break under the top end of
R14 (Fig. 2, p. 320) having been missed, so applying a
pﬂrganent +5:5V to pin 8 of IC3 and thus to one input
o 4a. r

DIGITAL FREQUENCY METER (May 1976)

In the circuit diagram on page 378, the pin connections
for IC1 pins 1 and 14 should be transposed (i.e. pin 14
should be connected to GND tine).

P.E. DIGI-PROBE (April 1976)

In Fig. 7, page 292, the component below R3 should be
annotated D1. Also, diode D3 anode should be con-
nected to the junction of R3 and D2 (i.e. strip above).

There should be a link from 1C2/P11 to IC3/P3. The
link from pin 7 to 8 of IC3 should be moved at the right-
hand end to allow a break between IC3/P8 and Ci1
negative (and 1C3/P7 via above link).

There should be a link from the negative end of C1 to
TR3 emitter
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CITIZENS’ BAND...

The Pros

NYONE who has crossed the
Atlantic recently can confirm the
tremendous upsurge in the use being
made of the 27MHz Citizens' Band
two-way radio in the United States

and the corresponding ‘‘General
Radio Service" in Canada. Or again,
in some countries in Europe,

including the Federal German Repub-
lic, CB operation Is legally estab-
lished; in others it is, in effect,
tolerated.

it would be contrary to our curious
Wireless Telegraphy Acts for me to
describe what anyone in the U.K. can
hear on 27MH2z whenever “Sporadic
E" conditions prevail, since none of
those many, many stations are either
‘‘authorised broadcasting stations
for general reception” or "licensed
amateur stations"’.

Six million U.S. citizens—including
innumerable  long-distance lorry
drivers and ordinary motorists—have
two-way radios in their vehicles as an
interactive traffic information service;
others have ''base’” units in their
homes or offices to talk to the drivers
or to one another. Countless others
use compact two-way hand-held
transceivers which, if the output
power is less than 100mW, do not
even require registering.

New Language

A whole new communications
industry has been created; a new
colourful jargon of CB slang has
emerged and one finds, among many
other publications for the CBers,
“slanguage” dictionaries running
into hundreds of pages. The radio
shops, department stores, discount
houses and auto-suppliers feature
CB equipment under the brand
names of Regency, Lafayette,
Johnson, Panasonic, Sony, Craig,
Pace, Radio Shack, Haliicrafters,
Cobra, etc. Many equipments are for
single-sideband (s.s.b.) operation
with synthesiser systems for channel
switching, fully as modern in concept
and design as current professional
and amateur radio equipment, often
costing several hundred dollars.

Some of the equipment is made in
the United States where even tele-
vision factories are being converted
for CB production; much of it comes
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from  Japan. Amateur radio
enthusiasts complain of the shortage
of crystals and components diverted
to CB; a new outlet for technicians—
servicing CB radio—is blossoming.
CB pop songs have made the hit
parade. Everyone seems to want a
CB radio; some of them are even
prepared to acquire. a licence to
operate!

Is it all a transient craze that, like
the yo-yo and the hula hoop, erupts
across a nation for a few months or a
few years, only to fade away? Or is
the present popularity a genuine
reflection of the pent-up demand for,
and usefulness of, a low-cost (or
relatively low-cost) communications
facility of an inherently different
nature to the orthodox ‘‘business
radio" service and the long-estab-
lished amateur radio service?

Then again there is the possibility
that the frequencies assigned tfo
CBers will become so congested
that effective communications, even
at short range, may become virtually
impossible so that the whole system
could collapse under its own
popularity.

There is no provision for
authorised CB operation in the
United Kingdom. indeed, under
Section 7 of the Wireless Telegraphy
Act, 1968, the licensing authority
(nowadays this is the Radio Regula-
tory Division of the Home Office) has
specifically prohibited the import or
manufacture of such equipment.

Until that Act was passed, CB
equipment was widely offered for
sale in the U.K. and possibly up to
almost 100,000 small hand-held units,
mostly from Japan, were sold. Many
still exist, and recently such units
seem to be reappearing in the shops;
certainly they can be bought over the
counter in many European countries.
But few of the more elaborate base
and vehicle s.s.b. units have been
seen here,

How CB developed

Why has CB boomed in some
countries while severely frowned
upon and harassed in others?
Should two-way radio communication
be freely available to the ordinary
citizen without formality ?

By P. HAWKER

To examine such questions it is
necessary to go back almost 30 years
to the beginnings of the “Citizens’
Radio Service", inaugurated in the
U.S.A. in 1947 to provide two-way
radio for the private citizen in the
conduct of his personal affairs or
business  activities. = The FCC
authorised this service to use fre-
quencies from 460 to 470MHz, at
powers up to 50W. At that time
460MHz ‘was a virtuaily unexploited
band, at least for such applications
as land mobile communications.

There was no early rush to take
advantage of this new service, and
very few firms marketed suitable
u.hf. equipment. Indeed interest
remained very slight, and firmly
within the United States, until 1958
when a new Class D system was
established, using  frequencies
around 27MHz (currently 23 channels
between 26:965 and 27-255MHz).

This new Class D facility quickly
registered an appeal to a type of user
for which the service was not origin-
ally intended, the “hobby" enthusiast;
many with a largely frustrated integest
in radio communication but who, for
various reasons, were not prepared to
study for and sit the technical and
Morse examinations needed to obtain
an ‘‘amateur” licence. The CB
regulations were intended to dis-
courage hobby operation, by limiting
the power to 5W, restricting the
height of aerials, prohibiting inter-
State operation.

CB Permit

But even with communication
officially limited to around 15 miles,
the CB permit seemed a far softer
option than the amateur licence.
Furthermore, as the American
licensing authority (the Federal Com-
munications Commission) quickly
found out: it is one thing to try to
tell the citizen what he should and
should not do with his two-way
radio; quite another matter to
enforce such regulations,

It would have needed an army of
inspectors, equipped with every type
of surveillance equipment, to have
traced the most flagrant offenders or
to limit the amount of interference
caused to television in urban centres.
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At times of high sunspot activity
27MHz signals are  effectively
reflected by the F-layer of the iono-
sphere and bounce down at good
strength hundreds and thousands
of miles away. At many other times
unpredictable ‘*‘Sporadic E" con-
ditions may allow communication
over hundreds of miles.

Soon the number of CB permits
had passed the quarter-million mark.
From around 50,000 in 1959 to around
a million in 1971-72. It was the
energy crisis of late 1973 and the
subsequent 55 m.p.h. speed limit
n the U.S.A. that proved a further
urning point: American long-dis-
\ance truckers began using CB to
help colleagues locate petrol supplies
and to avoid speed traps.

Unofficial Service

iIn no time an unofficial traffic
information service was attracting the
attention of millions of motorists.
Not all the lorry drivers bothered
with the formality of a licence. In
1974 a check of 36,000 vehicles
revealed that 7,000 were carrying CB
equipment, more than half of them
unlicensed and many exceeding the
power regulations,

CBers and Radio Amateurs

The Class D Citizens' Band system
fell foul of the American amateur
radio movement from the outset.
The 27MHz frequencies, although not
internationally allocated to amateurs,
had for some years been made
available to them in a number of
countries, including the United
States. So they felt that CB had
deprived them of valuable fre-
quencies. Further, any trans-
gressions by CBers (and there were
many) were usually written up in the
press as being due to ‘‘amateur” or
“ham" operators, particularly when
it was a matter of interference to
television reception.

There was also undoubtedly a
strong feeling that CBers had
obtained their privileges without
personal effort or training, whereas
the amateur licence involves months

of study. The amateurs soon noted
that the so-called "5-watt” CB
stations were often running at

powers up to 1kW, using beam
antennas and operating under vir-
tually the same conditions as the
amateurs.

it was also soon obvious that,
following the introduction of Class
D CB, the growth of amateur radio
in the United States slowed down
and for many years remained static.
CB was clearly absorbing many
hobby enthusiasts who might other-
wise have persevered and obtained
an amateur licence.

A further blow came in 1974 when
the FCC proposed a new Class E CB
service using frequencies in the
220MHz region that were part of an
American amateur band. Again it
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looked as though amateur radio
would lose frequencies to CB, but
strong opposition has apparently
caused the FCC to think again, and
Class E is at present on the shelf.

More recently the FCC has formaily
decreed that CB can legally be used
“as a hobby or diversion'’, with inter-
state contacts and with Channel 11
designated as a national calling
frequency.

Very few American amateurs can
find a good word to say in favour of
CB and the resentment still runs
deep, despite recent attempts to
patch up the quarrel.

The International Scene

The international situation of CB
was equally fraught with problems.
Almost all countries throughout the
world are members of the Inter-
national Telecommunications Union,
ITU (an agency of the United Nations),
and have agreed that in assigning
radio.frequencies they will be bound
by the “Radio Regulations'—a very
formidable treaty document that
carefully assigns radio frequencies to
specific uses and defines the various
services that may use them,

The amateur service is formally
defined as “‘a service of self-training,
intercommunication and technical
investigations  carried on by
amateurs, that is, by duly authorised
persons interested in radio technique
solely with a personal aim and
without pecuniary interest".

But nowhere in the current Radio
Regulations is there any mention
of or any definition of anything
resembling a Citizens' Radio Service.
What has become numerically the
largest of all radio-communication
services is entirely ignored, both in
the Atlantic City (1947) and the
Geneva (1959) Radio Regulations.

If it does not exist officially how
can it be assigned any frequencies?
The answer is to be found in foot-
notes to the ITU frequency table.
Certain spot frequencies, with an
agreed tolerance, have been assigned
to “industrial, scientific and medical”
(i.s.m.) purposes, including
27,120kHz -0:6%. The Radio Regula-
tions make no attempt to define
precisely what it meant by i.s.m.
equipment—a low-priority communi-
cations service can presumably be
regarded as an industrial use of the
frequency.

Then again, there is nothing to
prevent any country from allocating
any frequency for any purpose it
chooses if this is deemed incapable
of causing interference to the ser-
vices of other countries. For example,
FCC could, within the terms of the
Radio Regulations, allocate 220MHz
to CB, but would have to ensure
either that no such stations were
located within range of the Canadian
border or alternatively to secure the
agreement of the Canadians to this
variation of the ITU allocations.

_The FCC are now proposing to
shift the very low power hand-held
transceivers to the frequency band
49-82 to 49-90MHz. It could equally
decide to put CB around 40-68MHz,
another of the i.s.m. spot frequencies.

There is thus still a fot of power
invested in national administrations
to set up CB should they wish to do
so, even when bound by the Radio
Regulations that appear not to
recognise such a service.

CB and the U.K.

So why no CB in the U.K.? The
standard reply is that the 27MHz
i.s.m. allocation is already in use for
radio-paging and by many thousands
of radio-contro! modellers—and that
both these services would be
seriously jeopardised by CB opera-
tion. If anyone attempted to shift CB
operation into the amateur 28MHz
band it would not only incur the
wrath of radio amateurs throughout
the world but under Radio Regula-
tions the licensing authority would be
obliged to ensure that no harmful
interference could be caused to
amateurs in any country outside the
U.K.—a virtual impossibility with
“Sporadic E" and F-layer propa-
gation.

But it would be naive, as the
American experience shows, for the
Home Office to claim that no fre-
quencies could possibly be found for
CB or even for radio-controlled
garage door openers. For example,
large blocks of frequencies in the
U.K. were reserved for military
communications at a time when
channel-widths were much wider
than are now necessary, and when
British military commitments were
very different from today.

But the will would have to be there.
And everything in the history of
radio in the U.K. shows the reluctance
of the licensing authorities, whether
the Post Office or the Home Office, to
extend the use of radio by the public
unless gradually worn down by
external pressures.

tn the early 1920s they hesitated
long before allowing the man-in-the-
street to have “‘oscillating detector"
receivers and delayed the start of
broadcasting. In 1925 they
attempted to stifle all communication
overseas by radio amateurs...the
list is a long one.

The Home Office is of course well
aware that even low-power CB
transmitters can be used for odd
purposes of may cause an em-
barrassing amount of interference.
The escape of the Russian double-
agent, George Blake, from prison
was facilitated by the use of illegal
CB equipment. The Baker Street
bank robbers of September 1971
used CB radio to their look-out man,
unaware that their messages were
being intercepted. Some of the
smaller CB units can be used as
radio '‘bugs”.
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Amateur Opposition

The Radio Society of Great Britain
as the body representing British
radio amateurs, goes along with the
Home Office in opposing the exten-
sion of CB to the U.K. saying: “No
support can be given to the establish-
ment of a communications band in
this part of the spectrum. Reports of
CB activities in the U.S.A. show
gross violations of the rfegulations,
leading in some cases to heavy fines
and prison sentences. The Society
has no desire to see the spread of
these practices to the U.K."”

The author, holder of an amateur
licence for 40 years, finds it difficult
to support fully this view, though
recognising that amateurs have very
real reasons to fear and resent some
aspects of CB operation. Itis easy to
imagine how those with a Class B
amateur licence, who have had to
pass the Radio Amateurs’ Examina-
tion to wuse frequencies above
144MHz, would resent the issue of
lower-frequency CB licences on
request. There is plenty of evidence
that licences that are obtained with-
out personal effort are but little
respected by the hobbyist.

Friendly Service

Yet the American Radio Relay
League, the national society of
American and Canadian amateurs, is
currently striving to reduce tensions

between amateurs and CBers, point-
ing in glowing terms to some of the
more socially useful aspects of CB
operation and carefully distinguish-
ing between the hobby users of CB
(who the League feels should be
encouraged to become amateurs)
and those who simply want low-
priority communications.

Even the much-publicised *‘Smokey
Bear"” warnings of police speed
traps are now often tolerated and
made use of rather than opposed by
the American law enforcement agen-
cies. A Channel 9 emergency service
—"REACT"—exists in many areas
and has been credited with useful
services rendered to the public.

Sailing and power-boat enthusiasts
often use CB equipment as a safety
measure in circumstances where
normal marine radio would be far too
costly. Mountain rescue teams have
made good use of CB radio.

Much of the argument for CB is
philosophical. Two-way radio has
been developed to the stage where it
can be used by the public with only a
small element of risk to others. Are
we then right to deny such a service
to the citizen on the grounds that it
would inevitably be abused by a
small minority? We do not try to
deny the public access to the tele-
phone service because a few people
use it to make obscene calls.

If six million transmitters in the U.S.
can be accommodated in only 23
channels and yet the public still find

it worthwhile acquiring more CB
units, is there not an obligation on
the U.K. licensing authorities to find
some space for such a service?

The radio spectrum is a national
resource but not one that s
diminished by use. It is a wasting
asset only if it is not well managed
and fully utilised for the public good.
We need to weigh the pros and cons
carefully, not to argue from our
prejudices.

Good Citizen

In brief, the Home Office Radio
Regulatory Division should surely be
encouraged to explore how modern
two-way radio systems could be
extended to the public domain for
such purposes as traffic information
and “companionship”, and for the
original concept of assisting the
private citizen in the conduct of his
personal affairs or business activities.
On the other hand there is a strong
argument for firmiy channelling the
hobbyist into amateur radio, where.he
belongs, with its self-training and
technical investigations, possibly by
provision of temporary novice or
beginner licences, but with a built-in
incentive to progress to the standard
licences.

Short-range two-way radio has
reached the stage where the public
at large can benefit by the facilities it
provides—is it not time that the U.K.
licensing authorities recognise this?

NEWS BRIEFS

New VAT Leaflet

A VAT Leaflet No. 8/76/VLA, ‘“Higher Rate of VAT:

Elecirical and Electronic Components” is due to be
published at the end of August. This lists recent alterations
of rate and changes of interpretation as they affect com-
ponents. Traders not in receipt of regular VAT bulletins
C?T[i‘ obtain a copy from their local Customs and Excise
office.

Fog Bound

HE Royal Aircraft Establishment is to research the

vertical structure of fog using a new visual range
monitoring equipment, MET-1, developed by Marconi
Radar Systems Ltd.

Two MET-1 (Marconi Environmental Transmissometer
Mk 1) equipments are to be supplied for use by RAE at
Bedford and Cardington, for joint Civil Aviation Authority
and Ministry of Defence experiments.

The system was developed by Marconi Radar Systems
Ltd as a visual range measuring system for use on
airfields, motorways, ships and in ports, industrial areas,
tunnels and underpasses and in any situation where accurate
measurement of visibility is required in the presence of fog,
dust, rain, snow, smoke or other pollutants in the atmos-
phere.
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Microprocessor Symposium

THE Society of Electronic and Radio Technicians is
holding a residential symposium on microprocessors
and their applications at Sussex University from 26 -29
September 1976. Associated with the symposium is a
competition for an application of MPUs by the home
constructor which is simple, economic, original and useful
or entertaining. First prize is £150.

Details from the MPU Secretariat, SERT, 8-10 Charing
Cross -Road, London, WC2H OHP.

Gourses

HE Bury Radio Society will be running a RAE course
in_the 1976/77 session: f
Enrol: Tuesday Aug 31 and Sept 7, time, 8.00 p.m.
at the Mosses Youth and Community Centre, Cecil
Street, Bury.

The Shelburne Radio Club are starting a new RAE
course aimed at the December 1977 exams to allow time
for practical experience.

Comm.: Monday Sept 6 at the Shelburne Radio Club,
White Lion Street School, London, N.1.

A course for the RAE City & Guilds No. 765 giving
tuition in theory, Morse and practical work is being run
by the Walsall College of Technology.

Enrol: Wednesday September 8, time, 6.30 p.m. at the
Walsall College of Technology, Walsall, WS1 1XN.

SONAX ELECTRONICS

We are advised that Sonax Electronics are now in
liquidation and that all claims outstanding against this
company are being handled by the Official Receiver at
Atlantic House, Holborn Viaduct, London, ECIN 2HD.
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INVESTMENT/
EXPANSION

Far too much is heard from the
groaners about lack of investment
in British industry. Investment, of
course, is one. of those things you
can't have too much of but invest-
ment doesn't come out of thin air.

The tax-payer foots the bill, like
it or not, for nationalised industries,
at least for the unprofitable ones
which means most. For private
enterprise, new investment must
come out of profits, which are hard
to come by, or from investors who,
these days, are more timid than
they used to be having suffered
from dividend restraint and then
being taxed to the hilt on the
dividends they get.

Far from grumbling about how
little is invested | find it astonish-
ing that, in all the circumstances,
there is so much.

Take Mullard, part of the Philips
international group. The new clean
room facility for the production of
N-MOS memory circuits has cost
£3 million as a first instalment.
Only one third of it is in current
use and by the time it is full up the
grand total invested will be more
like £6 million.

The Mullard semiconductor plant
at Southampton is being turned
into the main European manu-
facturing centre for MOS circuits.
The products will be marketed as
Signetics, the Californian based
company which Philips acquired
last year and the first product line
is to be the Signetics 4k RAM.,

The decision to build the new
facility was taken, however, before
the acquisition of Signetics, taken
in fact at the very depth or nearly
so of the recession.
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Ploughing in a steady £400,000
a year into new plant and machi-
nery is Marconi Instruments. British
Physical Laboratories (Racal Elec-
tronics Group) has just opened.an
extension to its factory at Radlett,
part of a £100,000 expansion
scheme. Racal Communications has
also just moved receiver produc-
tion to a larger factory—it needed
more space.

Flushed with success from
world-wide demand for EMI-Scan-
ner X-ray equipment, EM| has had
to find new premises for what is
virtually a brand new business. The
Medical Electronics Group has
acquired a £2 million 40,000sq ft.
office complex at Slough. By the
end of the year some 200 staff
will have moved in, increasing to
260 during 1977. The staff will be
mainly administration and sales
with- some engineering support.
Building the EMI-Scanner takes
half a dozen manufacturing centres,
all of” which have needed invest-
ment in equipment and people.

This, in turn, has caused another
spin-off in investment. SE Labs
(EMI)} Ltd. has increased turnover
by €5 million in the past year,
some of it coming from the supply
of instrumentation to EMI's medical
group. So SE . Labs has had to
expand, too, and has taken over
the 40,000sq ft. factory at Frimley
previously occupied by Shandon
Southern Instruments, who them-
selves have moved on to Ash Vale.

SE Labs' Frimley plant is ad-
ditional to SE's existing plants. It's
a nice acquisition for SE Labs
because they have taken over a
number of skilled people already
employed on the site who didn't
want to move and will be recruit-
ing another 150 people over the
next year.

PLENTY OF ACTION

lf you just look at worn-out
industries, sure you won’t see
much movement. Look at elec-
tronics where there is a big future
and there’s still plenty of action.

Trade figures are looking better
alt the while. ICL, once the
slumbering giant of the computer
industry, had a record six months
to the end of March. Turnover up
23 per cent to £136 miltion, operat-
ing profit up 35 per cent to £10-5
million over the comparable period
in 1975. STC, the British end of
ITT, reports turnover up 15 per
cent at £383 million with exports
up 20 per cent from £57 million to
£68 million. Net income, however,
was down £4 million but, on the
other hand, over £4 million extra
was spent on R and D.

Order books are firm with some
nice single contracts like a £1.25
million  flight  simulator  from
Redifon destined for Brazil, and a

colour TV broadcast contract worth
£5 million for EMI from Nigeria. Of
course there is still anxiety and
uncertainty in some quarters of the
industry, particularly over the
general economic situation, but
there is still plenty of business to
be had for those who are prepared
to go and get it. But the consumer
market is still in the doldrums.
A rumour that the CTV licence fee
is going up to £27 is discouraging
buyers and has already nullified
the hoped-for boost from the VAT
reduction recentlv made.

COMMUNICATIONS

| was one of the crowd of 14,000
sweltering in the heatwave which
coincided with the Communica-
tions '76 Conference and Exhibition
at Brighton. Both the conference
and the exhibition were a triumph
for organiser Tony Davies. There
were 160 companies and organisa-
tions in the show and the
conference attracted 659 delegates
from 32 countries. The British
Overseas Trade Board did a great
job in organising a sponsored tour
of British manufacturers for buyers
from over 40 countries.

| hope to discyss some of the
commercial implications of the
communications business in future
issues but here are a few statistics
to be getting on with. Today’'s U.K.
population of mobile two-way
radios, excluding the military, is
some 200,000 installations with an
argnicipated increase to 500,000 by
1985.

London’s Post Office public radio
paging system, due to open in a

few weeks, will eventually cater for

100,000 users although only 20,000
are being allowed for in the first
period of operation. A central
solid state 100W transmitter is
situated atop the Post Office Tower
and a ring of at least nine supple-
mentary transmitters  will give
coverage over the whole of the
capital. A user can be paged from
anywhere in the U.K. automatically
through STD.

But these figures are small fry
in comparison to those postulated
for Citizens Band radio for the.
UK., if it comes, and there is
plenty of commercial pressure to
make CB come (see special article
elsewhere in this issue—£Ed.).
Expect an announcement shortly.

If we look to the United States
for the pattern we find over six
million CB licences aiready issued

| and the authorities now grappling

with half 'a million licence applica-
tions a month. Scale down to the
U.K. population size and we could
have a 1.5 million CB radios in
action in a few years. Chaos! But
nice revenue for the Government
and a bonanza for set manu-
facturers.
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GINE/ TAPE SYNCHRONISER

This circuit uses digital techniques to count and com-
pare trains of pulses coming from the cine projector and
the associated tape recorder, which may be either stereo
or mono. The article describes how to use the resulting
signals to control the speed of various types of projector
motor in common use. Automatic starting of the pro-
jector is also provided
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THE lower deck of Digiscope is based on a piece of
strip board identical to that used for the upper
deck and it carries the circuitry which makes up the
Reference Generator, Comparators, Row Decoder,
Blanking Gates, Row Drivers, Trigger Generator,
Trigger Latch and Sweep Generator.

You may remember from Part 1 that the output of
the Y-Amplifier is *‘digitised” with the aid of a series of
comparator circuits each connected to a unique refer-
ence voltage differing from its neighbours by about
800mV.

REFERENCE GENERATOR

The reference voltages required by the Comparators
are generated by the Reference Generator circuit which
is made up of a series string of forward biased silicon
diodes so that the basic reference increment is the V
of the diodes or about 800mV.

The choice of reference voltage increment is funda-
mental to the design of Digiscope since it sets the gain
required of the Y-Amplifier and determines the d.c.
trace shift error with time and temperature. Using
Zener diodes in the Reference Generator could make
each increment more precise and increase stability
against temperature fluctuations but would require
the use of larger voltage increments because Zener
diodes start at about 3V and are not much good up to
about 5V. Even using 3V devices the voltage required
at the Y-Amplifier output would be excessive and
difficult to achieve in practice without resort to expen-
sive types of op-amps. Reducing the reference incre-
ment below 800mV would be possible if suitable,
dependable, reference diodes were available although
large reductions would not be possible anyway,
because the d.c. drift at the output of the Y-Amplifier
would cause a significant shift in trace position with
time and temperature. A resistor chain could: be used
to set these reference increments but the supplies to the
chain would have to be floating with respect to other
Digiscope supplies because Y-shift is achieved by
connecting an appropriate point on the reference chain
to OV via an eight way switch.

In practice the 800mV reference provided by forward
biased diodes works very well and gives a cheap and
easy to implement system with repeatable results.
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By R.W.Coles and B.Cullen
PART 3

Transistor base-emitter junctions are used as the
reference diodes since these tend to give a tighter
spread on their forward voltage characteristics, and are
also in easier-to-handle packages. The Reference
Generator circuit can be seen to the left of Fig. 3.1.
R42 and R43 set the diode current to between 4 and
7mA depending on the setting of §3. Cl14 and CI15
decouple any h.f. noise which could cause jitter at the
Comparator outputs, and S3 is, of course, the Y -shift
control. Using S3 to control the reference chain zero
means that the Y-Amplifier can run without any d.c.
offset and so is easier to design.

COMPARATORS

The Comparators are required to give a logic-type
output indication of whether their common input is
above or below their particular reference voltage.
741-type op-amps can be used as comparators by
operating them “open-loop” so that a very small
voltage difference at their inputs causes the output
to switch to one or other of the supply rails, but this
solution is not practical for Digiscope for two reasons.
First, the output of a standard op-amp operated as a
comparator is not compatible with TTL logic levels and
so would require level shifting circuitry to achieve an
interface with the Row-Decoder. Secondly, and
perhaps more fundamentally, the Digiscope Com-
parators are required to switch very rapidly indeed
from one state to another as the input signal passes
their threshold, and standard op-amps are really too
slow for this job, requiring times in the order of
1 microsecond to switch states. When you consider
that an input signal of IMHz will have completed one
whole cycle during the 1 microsecond transition period
you will be able to see why a purpose built comparator
integrated circuit is necessary with switching times at
least an order of magnitude faster.

Fortunately there is a cheap solution to the problem
in the form of the 710 high speed voltage comparator
which has been around for quite a while now, available
in a variety of package styles. The 710 runs from
plus 12V and minus 5V supplies and has an output with
1TL voltage levels. The response time is a mere
40 ns which guarantees a faithful display of high
TTL voltage levels. The response time is a mere
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As can be seen in Fig. 3.1, nine 710 devices are used
in all, each with its non-inverting input connected to a
unique reference voltage from the Reference Generator
circuit. The Y-Amplifier output drives all the inverting
inputs of the Comparators in parallel, so that the same
signal voltage is applied to each. R41 and the back-
to-back Zeners form a limiter circuit to prevent the
Y-Amplifier output swinging further than about plus
and minus 6V from ground, this being necessary to
comply with the data sheet ratings for the 710 input
voltages during overload conditions, when the
Y-Amplifier attenuator is set wrongly, for example.

ROW DECODER

The nine Comparator outputs drive the Row Decoder
inputs, and the operation of these two circuit blocks
together is best understood by referring to Fig. 3.2,
which is a simplified block diagram. For the sake of
this diagram, an instantaneous Y-Amplifier output

voltage of 54 X Vrer is assumed, and the Y-shift control
is set so that the lowest comparator reference is at 0V.
Since the input is equivalent to 54.Vyer then the outputs
of comparators 1, 2, 3, 4, 5 and 6 will switch to give a
logic 1 out, and comparators 7, 8 and 9 will give a
logic 0 out.

The Row Decoder consists of a series of EXCLUSIVE-OR
gates whose purpose is to detect the transition point
between Comparator outputs which are 1’s and those
which are 0’s. The EXCLUSIVE-OR gates are of the TTL
7486 type, and unlike familiar NAND and NOR gates
each 7486 gate gives a logic 1 output only when its
two inputs are different, i.e. 10 or 01, and a logic 0
output when its inputs are the same, i.e. 00 or i1.

For any instantaneous value of input voltage, then,
only one of the eight Row Decoder outputs will be a
logic 1 and this output will light up a particular row
on the l.e.d. matrix. Because only one column of the
matrix is enabled by the Sweep Generator, however,
only a single le.d. in the matrix can be on at any
instant.
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Fig. 3.1. Reference Generator, Comparators, Row Decoder, Blanking Gates, Row Drivers,
Trigger Generator, Trigger Latch and Sweep Generator. The diode chain is made up of

transistors as indicated
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Fig. 3.2. Example of Y deflection logic operation

BLANKING GATES

The outputs of the Row Decoder drive the l.e.d.
matrix via level shifting and gating circuits. The 7401
open collector NAND gates provide both the necessary
inversion to interface with the pnp Row Driver tran-
sistors, and a common inter-trace blanking facility,
which when driven low by the Trigger Latch output,
disables all the Row Drivers so that the display is off.
This facility is necessary because at the end of a single
timebase sweep the timebase halts whilst awaiting
another trigger pulse. The Sweep Generator would
enable column 1 during this pause and would give an
incorrect display.

ROW DRIVERS

The 8 pnp Row Driver circuits have a critical job
to do since they have to switch the l.e.d. drive current
as quickly as possible to allow good picture definition at
high timebase speeds. The l.e.d. current is set by the
100 ohm resistor to about 30mA peak, and each Row
Driver has to be able to switch this current in less than
100ns. General purpose silicon pnp transistors were
used to achieve this performance in the prototype, but
no doubt an improved performance could be achieved
with a transistor optimised as a fast switch.
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HORIZONTAL DEFLECTION

We have now followed the vertical deflection system
from the Y-Amplifier to the Row Drivers, and now need
to consider the remaining parts of the horizontal
deflection system which follow the timebase system
described last month. In a conventional oscilloscope,
horizontal deflection is achieved by driving the X plates
of the c.r.t. with a high voltage, linear, ramp wave-
form. This has the effect of moving the spot across the
tube face from left to right during the linear rising ramp
period, and causing it to return rapidly to the left
during the fly-back period.

Since Digiscope does not employ an electron beam
to drive its display the word “deflection” is really a
misnomer, and in fact no high voltage ramp is neces-
sary, only a simple binary counter and decoder. The
rising ramp is simulated by the binary counter starting
from zero and incrementing on each clock pulse until
the terminal count is reached, and the flyback occurs
as the counter returns to zero on the next clock pulse.

Initiation of the ramp is of course normally brought
about by the triggering circuitry, and a similar opera-
tion takes place in Digiscope though with the advantage
that no analogue circuitry is involved at all.

TRIGGER GENERATOR

Fig. 3.3 shows the core of the horizontal defiection
circuitry, and the best place to start is with the Trigger
Generator. The output from the Trigger Amplifier is a
logic compatible positive edge coincident with a tran-
sition of the Y-Amplifier signal through a selected
threshold level, and in a selected direction(positive or
negative).

This positive going edge triggers a 74123 TTL mono-
stable to give a very short, negative going pulse at its
Q output which can be used to initiate a single hori-
zontal sweep. The second monostable in the 74123
package is triggered by the output of its neighbour,
although in this case the CR network is set to produce a
long pulse. This second monostable is used to provide
the important facility, of auto-trigger.

AUTO-TRIGGER

This is a technique for ensuring that there is always
a bright-line trace on the screen, even if there is no
triggering signal available for synchronisation. This
facility is useful because a reference trace is always dis-
played, allowing measurements of d.c. voltages and
offsets to be made easily. The old way to achieve a .
bright trace in the absence of a signal was to allow the
timebase to “free-run” and use the trigger signal to
synchronise the timebase free-run frequency. This led
to the-exasperating phenomenon of “‘dodgy’’ triggering
where the trigger sensitivity had to be painstakingly
adjusted for each new signal waveform.

The problem was due to the fact that the timebase
was basically a free running oscillator, and had to be
coaxed into synchronisation, whereas with the Digi-
scope circuit the timebase is not allowed to free-run
unless a suitably long time interval has elapsed since
the last trigger pulse was received. Once the Digi-
scope Trigger Generator has switched to the free
running mode then a single trigger pulse will cause it to
switch back instantly to the triggered mode whereupon
it will again wait for a period before reverting once
more to -the free-run mode if no further trigger pulses
are received.
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Fig. 3.3. Horizontal display circuitry

The length of period is set by the time constant of
monostable 1C23b, and the operation .of this novel
circuit can be followed with reference to Fig. 3.3.

When a normal input signal is present then each
transition causes I1C23a to be triggered to produce a
single, narrow, negative-going output pulse which is
presented to the input of IC19a and to IC23b. The
time constant of IC23b is long, at about 40 milli-
seconds, so that an input frequency of greater than
about 25Hz wiH cause this monostable to retrigger so
that its Q output remains in the logic O state. The Q
output is inverted by IC19b so that the second input
to IC19a is a logic one and the trigger pulses from
1C23a are allowed through to the Trigger Latch.

If the trigger pulses stop, or their frequency drops be-
low about 25Hz then IC23a and IC23b are not triggered,
although of course the Q output of IC23b cannot
return immediately to a logic 1 because of its long time
constant. When it does go to a logic 1 then the output
of IC19a is forced to the logic 1 state, enabling IC19¢
and initiating another sweep by clearing the Trigger
Latch. If no more trigger pulses are generated then
IC19¢ remains enabled so that the Trigger Latch clears
itself at the end of each sweep to give a virtual “free-
running”’ timebase.

The circuit will remain in this state until further
trigger pulses are detected so that a continuous trace is
produced on the screen even with d.c. input signals.
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The Trigger Latch is a D type flip-flop and is normally
set by the terminal count output of the SN74160 at the
end of a sweep and cleared via IC19¢ on the receipt of a
trigger pulse. The outputs of the Trigger Latch control
both the Timebase Oscillator and the Blanking Gates
as previously described.

SWEEP GENERATOR

The Sweep Generator consists of a 74160 syn-
chronous TTL decade counter and a 74145 four line
to ten line decoder driver. The clocking of the Sweep
Generator is performed by the Timebase Oscillator and
is enabled by the output of the Timebase Dividers
giving a range of clock periods from 100ns to 10s
depending on the control settings. The four line b.c.d.
output from the counter drives the decoder inputs to
give ten unique outputs per sweep to drive the ten
column inputs of the l.e.d. matrix, each output remain-
ing on for one clock period only.

After nine clock pulses the terminal count goes high
to prime the Trigger Latch, and on the tenth clock
pulse the counter returns to a count of zero and the
Timebase Oscillator is gated off by the Trigger Latch
until another sweep is initiated by a trigger pulse.

The 74145 decoder has ten high sink-current outputs
and is ideal for driving the heavy load represented by
the l.e.d. matrix drive current.
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Fig. 3.4. Simplified display schematic

DISPLAY MATRIX

Fig. 3.4 is a simplified schematic of the l.e.d. display
and its associated drives, and at this point it is possible
to tie together the X and Y deflection systems to see
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how the display operates. The essential thing to
remember is that at any instant, only one l.e.d. in the
matrix can be on, and the particular l.e.d. required is
selected by the intersection of a valid row drive and
column drive. The Row Drivers are driven asyn-
chronously by the Y input signal, and the Column
Drivers are driven synchronously by the Timebase
Oscillator so that the combination of these two drives
results in a graph of the input signal being plotted,
relative to time, on the points of the display matrix.

LOWER DECK CONSTRUCTION

The construction of the lower deck circuits follows
the same pattern as the upper deck, and, as before, the
use of fine connecting wire and miniature components is
absolutely essential. Terminal pins were used ex-
tensively on this board, in particular to allow the
distribution of power supply voltages via tinned copper
wire buses on the upper side of the board, as shown in
Fig. 3.5.

The outputs from the Reference Generator diodes
are also terminated on pins, as are the main supply
voltage inputs from the power pack. The minus 5V for
the 710 comparator circuits is derived from the minus
12V rail by a resistor/Zener network mounted under the
board near the main supply inputs, since there is little
point in producing a separate minus S5V supply in the
power pack when the current drain on this rail is so
low.
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COMPONENTS . . .

- Resistors
R41 560 Q
R42, R43  1-5kQ
R44-R52 1kQ

R53-R60  620Q
R61-R68 . 820Q2
R69-R76  620Q
R77-R84  100Q

R85 100Q
R86 56kQ
R87 56k Q
R88 1kQ
R89 1kQ
Capacitors
C14-C17  0-01uF ceramic
C18 24pF
C19 10uF elect 25V
Semiconductors
TR14*-TR21*  Any silicon pnp (plastic)
D18-D19 BZY88 5:6V 400mW Zener (2 off)
D20 BZY88 5-1V 400mW Zener
D21*-D28* 2N2926 (8 off) (see text)
(TR6-TR13)
1C6-1C14 710 d.l.p. (9 off)
1C15-1C16 SN7486 (2 off)
IC17-1C18 SN7401 (2 off)
IC19 SN7410
1C20 SN74160
1C21 SN7474
1C22 SN74145
1C23 SN74123
THE
REMAINING
SEVEN ROW The 710 circuits themselves can be obtained in a wide
Y DRIVERS variety of package styles some of which are incompatible
FOLLOW THE with the board layout so it is important to shop around

for the correct type. The 8 pin mini-d.i.p. style was
used in the prototype, coded N5710V from Signetics,
but there is no real reason why the TOS style package
should not be used if you don’t mind all the lead
forming necessary to mate with the ‘“square” hole
matrix.

CIRCUIT TESTING

It is probably best to wait until the overall inter-
connections (to be detailed next month) are completed
before testing the Trigger Generator, Trigger Latch and
Sweep Generator, but the Reference Generator, Com-
parators and Row Decoder can be tested in isolation
if desired. The lower end of TR13 should be con-
nected to OV (to simulate the d.c. level shift control)
and voltage source variable between zero and about 8V
should be connected between 0V and the left hand end
of R41. (A variable power supply or a potentiometer
could be used). With appropriate power supplies
connected the voltage source can be adjusted while
individual comparator outputs are observed with a
multimeter.

The performance of the Comparator outputs should
conform to the principles described in Fig. 3.2, and of
course, using th}tle same test set-up, the Row-Decoder

El aiel Bomponentllavout ol lovredant dF o outputs can be checked against this figure also.
iFr:?erevirisg details reference should be made Next month: Final construction and power supply

to the appropriate circuits details.
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LIGHT-UP
[ARM

By M.PLANT

HE “law” is becoming increasingly impatient with

drivers who fail to switch on their lights soon
enough during the approach of darkness or in con-
ditions of poor daylight generally. Commercially-
made units which provide an audible warning of
lighting-up time are costly, but the circuit described
below shows how to build a low-cost warning sys-
tem which can be installed in the car simply and
unobtrusively. The circuit provides the warning by
flashing a lamp and is designed to stop fiashing as
soon as the lights are switched on.

CIRCUIT

The circuit uses a dual operational amplifier in
integrated circuit form. This is the 747 type which
contains two identical op amps of the common
741 variety. As a matter of interest, this dual op
amp is good value for money since it can be bought
for less than the price of two individual 741s. Note
that the two op amps share the same negative
supply connection but have independent positive
supply pins. Otherwise the two internal circuits are
quite separate from each other.

Fig. 1 shows how the two integrated circuit op
amps are used to provide the alarm circuit. The
dotted line divides that part of the circuit which
responds to the failing daylight from that part
designed to flash the warning lamp.

First the circuit employing ICla. This is used to
detect the sign of the voltage difference between the
midpoints of the bridge of the four resistors VRI,
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RY, R1 and R2. The inverting input (pin ) of
ICla is held at half the supply voltage by means
of the voltage divider R1 and R2. The voltage at
pin 2, the non-inverting input, is at a voltage deter-
mined by the resistance of the photocell for a given
setting of the preset resistor VRI. Under bright
light conditions, the resistance of R9 is low, there-
fore holding the voltage at pin 2 below that of
pin 1. This ensures that the output voltage at pin 12
is low, usually just above OV. But as darkness falls,
the resistance of R9 increases, raising the voltage
at pin 2.

When this voltage reaches a fraction above that
at pin 1, the op amp amplifies the small difference
and the output voltage rises sharply to near the
value of the supply voltage. Since ICla is operated
open-loop, no feedback resistor being connected
between the output and the inverting input to con-
trol the voltage gain of the amplifier, the change in
light intensity required to make the output voltage
swing from near zero to the supply voltage is very
small. In other words, the circuit operates at a very
precise level of light intensity. The required setting
of VR1 is described later.

OSCILLATOR

Now to concentrate on the way IClb is used.
This op amp is powered from pin 12 of ICla by
connecting this pin to the positive supply pin of
IC1b. This second op amp is connected as a free-
running astable multivibrator providing square wave
pulses at pin 10 varying from just above OV to near
the supply voltage. When the output voltage is low,
the npn transistor TR1 is off, and when it is high
TRI1 switches on and lights the lamp. Briefly, the
astable multivibrator works as follows.

COMPONENTS . ..

Resistors
R1, 2 470kQ
R3,4,5 100kQ
R6 33k Q2
R7 47k Q
R8 100Q W
R9 - ORP12 or similar
All resistors ¥W carbon 10% unless otherwise
stated

Potentiometer
VR1 47kQ min. preset for 0-1in matrix board

Capacitors
C1 10uF 25V elect.
C2 2:2uF 16V elect.
C3 100uF 16V elect.

Semiconductors
1C1 747 (SN72747, nAT47C etc.)
D1 0A200, 0A202, OA91, 1N4001 etc.
TR1 BC107, BC108, 2N2926, 2N3704, ZTX3000
etc.

Miscellaneous
LP1 6V, 60mA LES lamp and holder
0:1in stripboard 3in X 1:5in
5-way terminal block
Suitable case
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If capacitor Cl is initially charged so that the
voltage at pin 7 is higher than at pin 6, the output
voltage is low. However, Cl will discharge through
R6 so that the voltage at pin 7 decreases exponen-
tially. When this voltage falls just below that at pin
6, the op amp immediately drives the output into
positive saturation, thereby driving on TRI causing
LP1 to light. Capacitor Cl now begins to charge
up through R6 and the voltage at pin 7 rises. When
once again this voltage exceeds that at pin 6, the
output voltage sharply drops to near zero and the
cycle repeats. The repetition rate is determined by
the value of C1 and all the values R3 to R6, decreas-
ing for higher values of Cl and of R3, R4 and R6.
but for lower values of R5. For the values indicated
in the circuit diagram, the lamp flashes at a fre-
quency of about 1-:5Hz. The lamp used in the pro-
totype was a generally available 6V, 60mA type
in a lamp holder and lens and its voltage necessi-
tated the inclusion of a 100 ohm resistor in series
with it in the collector load of the transistor. Capa-
citor C2 in parallel with the photocell ensures that

LIGHT LEVEL SENSOR

the side or headlights. This positive voltage at pin 7
ensures that capacitor Cl remains charged and the
lamp remains off.

ASSEMBLY

As illustrated in Fig. 2, the circuit ‘board can be
a4 30 X 14 hole 0:1in matrix stripboard. The com-
ponents may be assembled in a different way to
that shown. if their physical size necessitates this.

Once the components ure soldered into place and
excess component lead showing underneath removed,
the stripboard should be cut in the. places indicated.
Leads are then taken out from this board to the
terminal block us also shown in Fig. 2. Having
decided where the unit is going to be firmly fixed
in the car (e.g. behind the steering column), you
must determine the length of leads required for the
lamp and the photocell. the lamp being mounted
preferably on the dashbourd, and the photocell posi-
tioned somewhere near & window so that ambient
light is caught by it. You should take care to make

PULSE GENERATOR

f o >
I i 'I‘ |
: ] INHIBIT CONNECTION ¥ :
i
I 1y ] _ +12v
! |
| |
: Yo
| INGOOT &
VR1 R | R3 OR SIMILAR
L7kA 470k | 100ki1
1
— \ 13
IC1a 12 ]
2 767
? AT 5
: 100uF
A |
b R9 c2 2’0 l Re —
ORP12Z  |2:2uF 470K [ g 10pF
: ¥ SEE TEXT
! | av
& | - ® O
|
]

Fig. 1. Circuit diagram of the Car Light-up Alarm

the lamp is not momentarily switched on by sudden
changes in light intensity. Capacitor C3 across the
supply lines ensures that the operation of the circuit
is immune to the effects of voltage spikes on the
vehicle’s electrical circuitry.

LAMP CONTROL

There are two methods for ensuring that the lamp
ceases to flash as soon as the sidelights or headlights
of the car are switched on. The first method requires
that the photocell is positioned inside the lamp hous-
ing so that it becomes illuminated by the car’s lights
as soon as they are switched on. This arrangement,
however, is only possible if the headlights are not
of the sealed-beam type.

The second method relies upon the circuit being
able to detect the rising voltage across the lamp
which is being switched on. A diode DI is con-
nected as shown with its cathode to pin 7 and its
anode to the switch terminal on the car rising from
0V to 12V when the switch is operated to bring on
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VIA
IGNITION
SWITCH

Fig. 2. Diagram showing stripboard cutting details and component layout,. together with

connections to the terminal block

firm connections to the photocell to avoid the possi-
bility of the leads to it breaking off. It is a good
idea to put the photocell inside a short length of
plastic tube to protect it and provide it with an
ability to respond to light substantially from one
direction. The prototype circuit was housed inside
a small plastic box used for photo transparencies.
The circuit board should be firmly held inside this
box by a piece of foam rubber or expanded poly-
styrene. Take leads from the terminal block suffi-
cient in length to reach the chassis (negative connec-
tion for negative earth vehicles) and to the positive
connection of the battery via the ignition switch.

INSTALLATION

The circuit should be tested by connecting the sup-
ply leads from the terminal block to the car battery
and, by covering the photocell, adjusting the preset
resistor VR1 until the lamp begins to flash. Upon
allowing light to reach the photocell, the lamp should
remain off. Leave the final setting of VR1 until the
unit is installed. When the lamp and photocell are
firmly positioned, the OV lead from the terminal
block is connected to a convenient point on the
chassis of the car for negative earth operation.

You will need to gain access to the side/head
switch and to use a voltmeter or 12V lamp to find
a switch terminal which rises from 0V to 12V when
either the side or head lamps are switched on.
When you have found this terminal, the lead from
the terminal block connected to the “inhibit” con-
nection I is joined to it, ensuring that the connec-
tion is reliable. In order to set the circuit to respond
at the correct twilight level you will need to wait
for the right conditions (or drive into a partially
darkened garage) in order to set VR1 to bring the
light on. Subsequently you may need to make fine
adjustments to this setting.

744

COMPONENT VALUES

Many of the components in the circuit are not
critical although the values used in the prototype are
listed. VR1 may range from 100k to 22kQ. RI
and R2 may each be 100k{) or 220k{). C3 may be
as high as 1000xF if room can be found for it but,
to be effective, should not be less than the value
listed. Simliarly, C2 may be as high as 220xF. Dl
may be any general purpose silicon or germanium
diode. The values of CI and R6 are open to experi-
ment since they determine, more significantly than
the other components, the rate at which the lamp
flashes. However, to obtain approximately the same
flashing rate as in the prototype (about 1-5 per
second), an increase of R6 to, say, 120k{) requires
C1 to be decreased to about 2-2uF. The transistor
can be any medium current switching transistor
capable of handling the maximum filament current
of the lamp (i.e. about 100mA). Alternative tran-
sistors are listed.
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2 x 12” (or 1 x 15”) Cabinet Kit—28" x 171" x 113"
4 x 12" (or 2 x 15”) Cabinet Kit—29"” x 28" x 11}"
Disco Console Kit—36” x 19” x 9”

A RANGE OF STURDY, PRE-FABRICATED WOODEN CABINETS

All these cabinets are accurately machined, rebated and radiused, with all baffle holes cut out and}fixing holes
drilled. All the cabinet covering, fretcloth and fittings are included, along with detailed assembly instructions.

ALL YOU PROVIDE IS GLUE AND MANPOWER!

Cheque or Postal Order to: KITKABS, P.O. Box 41, Stadium Works, Grainger Road, Southend-on-Sea, Essex

(3’ board) All prices
(#” board) inc. V.AT.
(¥’ and " board) and carriage
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“7;‘& 5 # Capacitive Disharge
Electronic Ignition Unit
IMPORTANT NEWS:

We are pleased to announce that the ‘*Manta'"—one of the
highest quality ignition units available—is now supplied in
Kit Form.

Construct this top performance electronic ignition unit and
benefit from improved petrol consumption, smoother running
and instant starting for your vehicle. ONLY
Kit price (including postage and packing, VAT, full

assembly and installation instructions: £16 ) 50
(Ready-made unit available at £19-85, including VAT, postage and
packing.)

Send S.A.E. today for full details of this top quality unit to:

ELECTRO SPARES

Dept. P.E., 187a Sheffield Road, Chesterfield, Derbyshire
8541 73Q. Tel. (0246) 36638

LECTROVALUE

The good components service

In relatively few years, Electrovalue has risen to a position
of pre-eminence as mail-order {(and industrial) suppliers of
semi-conductors, components, accessories, etc. There are
wide ranges and large stocks to choose from as well as
many worthwhile advantages to enjoy when you order
from Electrovalue.

CATALOGUE 8 ISSUE 2 READY NOW!

Second printing (Green cover) with up-dated information, 144 pages.
New items. Opto-electronics. Diagram of .components, applications,
I.C. circuits, etc. Post free 40p, including voucher for 40p for use on
order over £5:00 list value. A must for careful buyers.

DISCOUNTS
On all C.W.0. mail orders, except for some items marked NETT.
o, on orders list value on orders list vatue
5 /° £5 or more 100/0 £15 or more

Not applicable to credit card purchases.

FREE POST AND PACKING

On all C.W.0. mail orders in U.K. over £2 list value. If under, add 15p
handling charge.

PRICE STABILIZATION POLICY

Prices are held and then reviewed over minimum periods of
3 months. Next review period effective from October 1st.

QUALITY GUARANTEE

On everything in our Catalogue—No manufacturers rejects, seconds
or sub-standards merchandise.

All communications to Dept. 9/2. 28 ST. JUDES ROAD, ENGLEFIELD GREEN,
EGHAM, SURREY TW20 OHB. Teiephone Egham 3603, Telex 284475. Shop hours
9-5.30 daily, 9-1 pm Sats.

NORTHERN BRANCH: 680 Burnage Lane, Burnage, Manchester M19 1NA.
Telephone (061) 432 4945. Shop hours Daily 9-5.30 pm: 9-1 pm Sats.
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A selection ot readers
suggestedcircuits. It
should be emphasised
that these designs havé
not been proven by us.
They will at any rate
stimulate further thought.
Any idea published will

be awarded payment

according to its merits.

Why not submit YOUR
10EA?

Please Note
Articles submitted ftor
publication should con-
form to the usual practices
of this journal, e.g. with
regard to abbreviations
and  clreuit symbois.
Diagrams should be on
separate sheets, not in-
serted in the text.

“HEADS-TAILS” INDICATOR WITH VARIABLE PROBABILITY

UMEROUS circuits have been pub-

lished for ‘‘heads/tails” indica-
tors, based on multivibrators. These
usually consist of a gated astable
multivibrator with a 1:1 mark to
space ratio, running at a frequency
such that individual states cannot be
recognised during the gating period.
The 1:1 mark to space ratio ensures
equal probability of either state being
achieved.

Many games use a random indica-
tion of one of two states, but require
a weighting to be applied to these
states such that there is nor an equal
probability of either state being
achieved. An obvious though not
very satisfactory way of achieving
this uses an astable multivibrator
with a variable mark to space ratio.

The circuit shown in Fig. 1 over-
comes most of the difficulties and
consists of three main blocks:

(a) ‘A resettable binary counter with

a decoded decimal output gf 0-99.
It uses two 7490s, each wired to

1CH2 = SN7L30
1C3/6= SNT442
ICS ~5N7L73
IC6 =5N727
IC7 =-SN7.00

746

divide by 10, the output from the first
driving the second. The respective
BCD outputs from each are decoded
to a decimal form using two 7442s.

(b) A gated astable multivibrator
using 3 of the 4 gates of an SN7400.
The frequency of the 1:1 square
wave output is controlled by the
value of capacitor C1 (1nF produces
a frequency of approximately 1MHz).

Oscillation is achieved by the
application of a logic 1 signal to the
enable gate IC7c. )
(c) The gating and parity detecting
circuitry of 1C6 (SN 7427) together
with half of a D-type flip-flop
(SN 7473), control the resetting of
the BCD counters to zero, and the
alternate enabling of two reset gates
IC6a and b.

Assume that the ‘“heads™ prob-
ability is set to 40 and the “tails”
probability to 60; the BCD counters
IC1 and IC2 to zero (Qa, Qs, Qc
and Qp all at logic 0) and the flip-
flop 4IC5 with Q at 0 and Q at 1.

On applying a logic 1 signal to the
enable input of the clock generator
(IC7¢) square wave pulses are applied
to the A input of the first decade
counter (IC1). The binary output
is decoded to a decimal equivalent
by the corresponding BCD decoder
(IC3) and each 10th puise passes to a
similar counter (IC2) and decoder
(IC4).

When the decimal output of
IC4=4 and IC3=0 the output of
IC6b goes from 0 to 1 (since all
three inputs of IC6b are at 0). Any
1 at IC6¢c produces a corresponding
change from 1 to O at its output.

This produces two simultaneous
effects.
(1) After inversion by IC7d the

positive pulse resets both IC1 and
IC2 to a binary equivalent of zero,
and

(2) The negative-going pulse from
the output of IC6c, applied to the
clock input of IC5 reverses the states
of the two outputs such that Q=0
and Q=1. This has the effect of
disabling the action of IC6b and
enabling the action of IC6a.

The couriting now continues in a
similar fashion until the decimal
output of IC3 and IC4 correspond to
0 and 6 respectively, when a’similar
sequence of events occurs except that
the reset pulse is now derived from
ICé6a. i1

The net effect is that the Q and Q
outputs of IC5 are alternatively
switched on and off with a mark to
space ratio of 6:4. Indication may be
taken directly from the Q and Q
outputs of IC5 using l.e.d.s or suitable
lamp drivers.

No external reset for the 7490s
or the 7473 are provided since the
gating period is significantly longer
than the clock period, and the states
at switch on or at the end of a gating
period will have little effect on the

output obtained.
Dr M. J. Hacker,
Chirk, Clwyd.

a 28|

IC1

10

1C6¢
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ACY2T 025 | Bpyio  0.90 | NKvey go8 | SX631 045 | 74167 085
ACY28 025 | RRyEs 017 i SX635  0-55 | 74170 252
ACY39  0-78 '3g | 043 072 74174 187
BFY64 038 | gap 012 | X640 076
ACY40 022 | Rpygg .81 74178 110
ACY4l o022 g | 0487 008 | 8X6dl 076 | 74196 .06
ACY44 032 glsi)lcoo 043 0AT70 010 | 5X642  0:60 | 74190 2:00
AD140  0-50 27 050 | 0A71  0-20 | gxg44 085 | 74181 2.0
AD149 075 | BEX60 0:83 | 0A73 0-15 X645 0-85 | 74102 2.00
AD161 044 | BSX76 018 [ 0A74 015 e 09 | 74193  2:00
AD162 044 | BSY26 017 | 0A79  oao | TIC#4 029 o 08 Yrag
AF106 030 | BSY27 020 | 549y gag | VIS/B0P 095 | 0495 )59
AF114 025 | BSYGL 080 o, 0.  g0c | V30/201P 075 | 74195  1-20
* AF115  0-25 | BSY95A 0.12 v60/201 0-50 | 74187  1.20
0ABS 0.5 /
AF11 0.25 | B8Y95 012 V60/201P 075 | 74198 £77
AF117 024 | BT102/500R | 0AS0  0.07 | O 74199 2.52
AF118 057 076 | 0a91 Q.07 [ XAN01 010
AP110 , 0-20 | BTY42  0:02 | 0Ag5 07 | XAW02 018 | oo
AF124 o.ao|BTY79/100R 04200  0-08 | XA151  0-15 | _jow profile
iF12; 030 0-75 | 0A202 0-08 | XAl52  0-16 | 14 pin DIL
AF126  0-30 | BTY79/400R | 0A210 020 | XAl6l 0-25 015
AF127 030 | 150 | 0A211 035 | XA162 O 16 pin DIL
AF130 041 | BY100 0-27 | 0AZ200 050 | XB101 0.43 017
AF178  0.55 | BY126 014 | 0AZ201 0-45 | XB102  0-30
AF179  0.85 | BY127 012 | OAZ202 045 | XB103  0:35
AF180 0.55 | BY182  0-85 | OAZ203 045 | XBI13  0.80 l
Open daily to callers: Mon.-Fri. 9 a.m.-5 p.zn.
Valves, Tubes and Transistors « Closed Saturday A
Terms C.W.O. only « Tel. 01-677 2424-7 FfEesicopcect
QPuutationstor any tlyspes not listed. when going
ost and Packing I5p per order.
V.A.T. Plastic Transistora 124%. Metal Can to press.

Transistors 8%, Integrated Circuits 8%. |
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PLEASE ADD 8%
FREE WELLER 25W (8P25) SOLDERING IRON
(worth £3-24 Inc. YAT) with all orders over L2
Limited period only. $end now.

B. BAMBER ELECTRONICS

VAT UNLESS OTHERWISE STATED

HIGH QGUALITY SPEAKERS, 84in x 6in alliptical.
only 2in deep, inverss magnet, 4 ohms. od Up
to 10W, £1-50 each.or 2 for £2-75 (qty.

VARIABLE STABILISED POWER SUPPLY,
mains input, 0-24Y output. stabitised and current
limiting et 500mA + 32V at 50mA, Brand new by
British manutacturer. Size approx. 74 x 2} x 4in,
complete with external 5k 3-turn pol 'olvolllg.
control. Connection data supplied.

type by Sangamo Western. dispiay a $in
with 2 mounting lugs. {Can be zeroed lelt or right
hand.) £1:50 each, while stocks isst.

MAINS ISOLATION TRANSFORMERS. Tapped
mains input, 240V et 3A + 12V at 500mA output.
New. boxed, made by Gardners, £12.
FLEXIBLE HEATER STRIP, 240V a. 150w,
approx. 1 metre long (Insulated with fibregiass)
with mains connactor block Mlny many uses.
#0p aach
HEAVY DUTY RELAYS, 24V d.c. operated
(wil work on 18V) 3 heavy duty make contacts
(around 18A rating) + 4 change over contacts
. compiete with
racket (ideal for switching HT on
tor this high gqualty

Good Quality Pressure Guages, 2in dia.
flange mounting. 3 models avail. 0-60 Ib/sq.in.
0100 b va. In. ©-200 Ibaa. i, state which €128

ZNC!)SS type Trangistors, O.K.. but unmarked.
S for £1.

110V NEONS, SCREW-IN- TVPE 4 for 50p. Slow
motion motors (suitabl

+ 12)% VAT.

TO3 transiator Insulgtor sets. 10 for 30p.

MINIATURE 2 PIN PLUGS AND SOCKETS
{fit into $in hole. pins enciosed. with covers for
chassis mounting. or can be used for in-line
connectors). Bargaln pack of 3plugs + 3sockels
+ covera, S0p.

PROGRAMMERS (magnetic devices). Contain
9 microswitches (suitable for mains cperation}

Dept PE, 5STATION ROAD, LITTLEPORT, CAMBS., CB6 1QE
Telephone: ELY (0353) 860185 (2 lines) Tuesday to Saturday

ALU-SOL ALUMINIUM SOLDER (msde by Muiti-
cors). Solders sluminlum to itself or copper,
brass, steel, nickei or tinpl 16 s.w.g. with
multicore flux, with instructions. Approx. 1mel
coil 30p pack. Large reel (approx. 12 me!
£2-75.

14In poly’ chassis
r 30p.
Muilard Tubular ceramic trimmers. 1-18pF.
6 tor 50p.
I.C.'s, some coded, 14 DIL type, untested.

mixed. 20 for 25p

with 9 rotsting cams, al!
ideal for switching disco lights. dmplly. otc..
or Industrial machine programming. (Need
stow motion motor to drive cama. not supplied)_
9 awitch version £1-50.
HEAVY DUTY HEATSINK 8LOCKS, undrilled.
base I’Ql Z}In x 2in, with 8 fins, total haight
24in 50p
HuBBeR MAGNETS }$in square, with mounting
hole, 20 fo
SPERRY 1 SEGMENT P.G.D. DISPLAYS, digit
height 0-3in red. with decimal points, 150V to
200V (nominai 180V) operation. Th are high-
volt Induu type and theretore brighter than
displsys. All brand new, AT
BAGGNN PRICE OF 50p PER DIGIT. TYPE 332
(two digits in one mount) £1 each, TYPE 333
(thres dligits on one mount) £1-80. (Sarry, no
single digit available.) Data Supplied.

BSX20 (VHF Osc/Mult), 3 for 50p.

BC108 (metal can), 4 for 50p.

PBC 108 (plastic BCIOG) 5 'or S0p.
6 for 50p.

displays. etc.) 230-240V a. c Inpul rotation
between 1 and 2 revs per minute. £1-25 each.

MINIATURE PLIERS H.gh qunmy ‘Crescent’’,
made in USA. £4-35 + VAT (35p).

S1DE CUTTERS, high quallly “Crascent’’,
In USA £4-45 + VAT (44p).

MIXED COMPONENT PACKS, containing resis-
tors, capacitors, switches. pots. Al
{random samp| bag rev ppvqx,
itema), £2 per pack. whils stocks last.
TUNED CO!Ll 2 sectian coils. around 1MHz.
with rt tuning knob, which moves
an Inf nll cou to vary the inductance. many
uses, sasily rewound, 3 for 50p.

made

0C200 T

BFYS1 Transigtors. 4 lor 80p.

BCY72 Transistors, 4 for 50p.

PNP audio type TOS Transistors, 12 for 25p.
BF152 (UHF amp/mixer), 3 for 50p.

BA121 Varicap Diodes, 4 for 50p.

1N914 diodes, 10 for 25p.

SMALL MAINS SUPPRESSORS (small chokes.
tdeal for radio, Hi-Fl Inputs. stc.) approx. Hn x
t3in, 3 for S0p.

PERSPEX TUNER PANELS (for FM Bang 2
lunou) marked 83-108 MHz and Channeis 0-70,
numbers, rest blacked out. smart modern
-ppenranoo size approx. 8}in x t§in, 2 for 3Sp
Lead aupprassors (10kohm) for mobile plug
leads, 4 for 50p.

Moblis Converters. 24v DC input 13-8V at
approx 3-4A DC output, fully stabllised. £3-50
each {ideal for running 12V car radio from 24V
lorry batiery).

R/S Midgat 3 pole & way.
40p each.

rotary switches

We now stock Spiralux Tools for the eiectronic
BA and

Metric sizes, pop rivet gfmt. otc. S.A.E. for list

1.F. Cans, ¢in sgua
for Mp. + 124% VAT.
Miniatura sarphonss with min. jack plug. 2 for
$0p + 12{% VAT.

suitable for rewind, 6

TWIN L.F. CANS, approx. 1in x §in x 1in high.
around 3-5-5MHz, 2 separate transformers in
1c¢an, internally screened, § tor 50p + 124% VAT.

Dubilier Electrolytics. 50uF, 450V, 2 tor 50p.
Dubilier Elsctrolytics, 100uF. 275V, 2 for S0p.
Plessay Eisctroiytics. 470uF, 63V, 3 for 50p.
TC ctrolytics, 1D00uF, 30V, 3 for 8dp.

y Electrolytics. 1000uF, 180V, 40p each

(3 lor 1).

Oublilier Electrolytics, S5000uF. 35V, 50p
Oubilier Electrolytics, 5000uF. 50V, 88p
iTT Electrotytics, 6800uF. 25V, high g
terminais, with mounting clips, gOp 1
Plessey Electrolytics. 10,000uF at 63V, 75p each
Plessey Cathodray C-ucnon 0—0 4uF at 12-5kV

.DC. Screw terminala. €1-

PLEASE ADD 12{% VAT TO ALL CAPACITORS

A LARGE RANQE OF CAPACITORS AVAILABLE
AT BARGAIN PRICES, 5.A.E. FOR LIST.

PLEASE ADD 8% VAT UNLESS OTHERWISE STATED

TV PLUGS AND SOCKETS
TV Hugn (moul type). S for 50p.
ckete (metal typa), 4 for 50p.
tors (back-to-bsck sockets). 4
dd 12)% VAT.

PLUGS AND SOCKETS

N-Type Plugs 50 ahm, 80p esch, 3 for £1-50.

N-Type Sockets (4-hols chassis mounung) 50

ohms (a smail coax isad type

PL259 Plugs (PTFE). brand now plcm with

reducers, 68p or S for £3.

80239 Soc (PTFE), brand new (4-hols tixing
type), $0p each or § for €2

25-way ISEP Plugs and Sockew 40p set (1 plug

+ 13kt).

Plugs and socksts sold separately at 25p sach.

Bulgin Round Free Skts. 3 pin, far mains input

on test squipment, etc.. 25p each.

WELLER SOLDERING IRONS

EXPERT. Built-in-spotlight Illuminates work
Pistol grip with fingertip trigger. High efficiency
copper soldering tip.
EXPERT SOLDER GUN. £8-80 + VAT (S4p)
EXPERT SOLDER GUN KIT (spare bits case.
elc.), £9:80 + VAT (78p)
SPARE BITS, PAIR, 30p + VAT (2p)
MAAKSMAN SOLDERING IRONS
SP15D 15W £3 + VAT (24p)
SP25D 25W £3 + VAT (24p)
SP25DK 25W -+ bits, eic. kit £3-85 + VAT (31p)
SP40D 40W £3-44 + VAT (28p)
BENCH STAND with spring for Marksman lrons.
£2.22 + VAT (18p)
SPARE BITS
MTa for 15W, 48p + VAT (4p).
MT4 for 25W, 38p + VAT (39)
MT10 for 40W, 42p + VAT (3p)
TCPY TE"'!IAT\IR! CONYROLLED JAON.
Tempersture controlied iron & PSU, £20 + VAT

(£1-89)

SPARE T1PS

Typo CC aingle Nat. Type K double flat fine tip.
Type P. very fine tip, £1 each + VAT (8p).

ALL SPARES AVAILABLE

MULTICORE SOLDER

Size 5 Savbit 18 s w.g. in ailoy dispsnser. 32p
+ VAT (3p).

Size C1SAV1S Savbit 18s.w.g.. 58p + VAT (4p).
Size 12 SAVBIT 18s.w.g. 0N plll“c reel £1-00
+ VAT (15p)

Terms of Business: CASH WITH ORDER. MINIMUM ORDER 1. ALL PRICES INCLUDE POST & PACKING (UK ONLY). SAE with ALL ENQUIRIES Please.
PLEASE ADD VAT AS SHOWN. ALL GOODS IN STOCK DESPATCHED BY RETURN. CALLERS SATURDAYS ONLY 9.30-12.00, 1.30-5.00.

Battery opera

CALENDAR CLOCK KIT-crystal accuracy-
Bold Digits -runs on two Penlight Cells.

Technology with Prontol

PRONTO MODEL 301 — The first completely portabie liquid
crystal display, digital CALENDAR CLOCK KIT offered in the

United Kingdom.

*Battery operation — two small alkaline cells give a minimum

life of 12 months.

*Superb accuracy through crystal control — of 3 minutes a year
*wide angle display with ¢ inch digits

*Push Buttons give choice of 3 display modes — hours minutes
on 12 hour display with flashing colon, or seconds, or date.

*PRONTO 301 comes complete with easy to follow

instructions AT£29'50including V.A.T. You save

Now is the time for the hobbyist to move into Advanced

Pounds off the recommended retail price of a

comparable made up clock.

TERMS: Cash with order — make a cheque and/or postal order
payable to PRONTO ELECTRONIC SYSTEMS LIMITED.

(P &P — U.K, £0.45

Overseas £1.50)

I10:55

mRoNTO

PRONTO Fluorescent

Display Alarm Clock KIT
Wake up to the electronic age with the

new PRONTO 304 Afarm Clock
*Large Bright Green Display

* Alarm with 10 minute ‘snooze’ feature
* AM/PM indication and simple setting
* Automatic brightness control on digits

governed by room lighting

748

*ingenious gravity alarm — time setting
mode switch * Full assembly instructions

AT £15'50 including V.A.T.

With all PRONTO products — enquiries
from the Trade, as well as the Hobbyist,
are welcome, and you can also buy
individual componentsl

PRONTO CONSTRUCTOR’S CLUB
When you buy your first Pronto kit
you're automatically a Member of the
PRONTO CONSTRUCTOR’'S CLUB. It
will not only keep you in the picture on

I

i

Please send me —
I PRONTO 301 KIT/S
AT £29.50 EACH (Plus P & P)

PRONTO 304 KIT/S
AT £15.50 EACH (Plus P & P}

0

NAME

II(I‘“@ ® @ PRoNTO

My cheque/P.O. for

is enclosed

ADDRESS

new ideas and kits. .. but gives you
FREE a £2 Voucherjagainst the purchase
of your next kit!

Isn‘t it time, you joined the Club?

Pronto Electronic Systems Ltd.
645/647 High Rd., Seven Kings,

Essex 1G3 8RA. 01-599 3041
o omca o ooy ___|

I
I
I
I
I
I
..
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SQUARE WAVE CONVERTER

THE circuit shown has been designed
to add extra versatility to the
Minisonic synthesiser by way of
providing another waveform from the
V.C.0.S.

This circuit converts the sawtooth
waveform of the integrator to a pulse
waveform by means of a differential
comparator. The pulse waveform
can be varied from very short,
through square to a rectangular
form; either by manual control or by
voltage control. The switching be-
tween manual and voltage control
proved beneficial when the synthesiser
was being used for live performance
work.

ICI is functioning as a differential
comparator, the reference voltage
level decides the wave shape. In
normal operation the comparator is
swinging between positive and nega-
tive saturation levels; diode D1
serves to clip off the negative cycle and
D2 is present in order to attenuate
the positive swing to around 0:6V.
Capacitqgr C3 blocks any d.c. which
might be present at the output of ICI.

C1 and C2 are necessary in order
to prevent any ripple spreading to
the v.c.o.s. Voltage control is pro-
vided by using an # channel f.e.t. as a
voltage controlied resistor. IC2 is a
simple buffer/summing amplifier with
unity gain, Its function is similar
to that of the control nodes in the
N.C.O.S. ‘

The circuit is simple to set up.
With a high impedance voltmeter
across VR2, VR1 is adjusted so that

YOLTAGE 47k0
CONTROL D)—AA/—4

+9v

9V

Gl
T3
10 ICS = 0
25V o (700

L@-nv

+8= Sureur

D2
imzoo
7

O
VOLTAGE
CONTROL

INPUT WAVEFORM

I TR1 HARD ON |
| (vR2 MIN) [

[

|

i |

_ﬂ OUTPUT WAVEFORM 1
i 1

|

- i

Fig. 1

the potential is 350mV. The voltage
control may be set up by applying a
slow positive-going ramp from a
v.c.o. and adjusting VR3 until the
best effect is heard. The setting of
VR4 will alter the minimum pulse
length available.

]
TR1 HARD OFF |
{VR2 MAX ) |

By careful adjustment of these two
presets, the waveform shapes that are
shown may be obtained.

P. R. Symons,
East Acton,
London W.12,

Practical Electronics  September 1976
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3-CHANNEL SOUND-TO-LIGHT CONVERTER

INPUT l

- _®
RI2
6
#SEE TABLE FOR COMPONENT VALUES 0-1uF
1 |cs
t»i..s [
RIO
10k0)
SPEAKER YRI
5k Sur ]
VR2 VR) & VRC 1060
fr e S )
FILTER FLASH UNIT -

; - ATTENUATOR xS
”“

THE circuit in Fig. 1 is a sound-to-
light converter with 3 independent
channels handling the low, middle
and high frequency ranges res-
pectively.

Signal. from an amplifier speaker
output is first passed through an
attenuator (to allow accommodation
of a wide range of input levels).
Filters then divide the input into the
three separate frequency ranges.

The filter outputs are then fed via
an amplifying stage to the gate of
CSR1 which is acting as a switch.

750

Table 1
Low Middle | High
RS8,9 | 12kQ | 3-3kQ | 820Q
R12, 56kQ | 12kQ 3-3kQ
13
C2,3 | 10uF | 10uF 1uF

The CA 3059 provides an output
pulse at the next zero crossing point
of the mains after the thyristor is
fired. No RFI supression is there-
fore required, as all switching is
performed at’the zero-crossing point.

The output pulse from the CA 3059
then fires the triac via the 1:1 pulse
transformer T1.

Component values for the three
filters are given in Table 1, the actual
circuitry being the same for all three.

D. G. J. Kingsbury,
Soulby.

~ Practical Electronics  September 1976



WILMSLOW AUDIO

THE Firm for speakers!

SPEAKERS SPEAKERS Tann:ydlsllnsMonltor HPD £99-95
Wharfedale 10 RS/DI .
Baker Group 25, 3. 8 or 15 ohm £8-64 Fane 920 Mk Il horn £36-95 S o R
Baker Group 35, 3, 8 or 15 ohm £10-25 Fane HPX1 crossover 200W £2-50
Baker Group 50/12 8 or 15 ohm £14.00 Fane 13 x 8in. 15W dua) cone £5-50 SPEAKER KITS
Baker Group 50/15 8 or 15 ohm £18-62 Fane 801T 8in d/c, roll surr. £8-96 Baker Major Module 3, 8 or 15 ohm each £13-28
Baker Deluxe 124, 8 or 15 ohm £12-38 Gauss 12in £95:00 Fane Mode One Mk Il 15W each £10-35
g:::: ;ﬂ:](;":.aﬂ 011;5 ?‘hm £10-96 Gauss 15in £€110-00 Fane D40 Disco Kit each £19-85
P G ALl £16:31  Gayss 18in £121-00  Goodmans DIN 20 4 or 8 ohm each £13-28
Baker Regent 12in 8 or 15 ohm £9:00  Goodmans Axent 100 £7'60 Good M D K
Baker Auditorium 12in 8 or 15 ohm £14.65 pogansivezzoTeln kit pat S
Baker Audi Goodmans Audiom 200 8 ohm £13-48 Helme XLK 30 pair £21-95
aker Auditorium 15in 8 or 15 ohm £19-41 Goodmans Axiom 402 8 or 15 ohm £19-80 Helme XLK 35 pair £26-75
Castle 8RS/DD 4 or 8 ohm £9-28 Goodmans Twinaxiom 8. 8 or 15 ohm £9-50 Heime XLK 40 pair £38-50
Celestion G12M 8 or 15 ohm £12-95 Goodmans Twinaxiom 10, 8 or 15 ohm £9-86 Helme XLK 50 air £55-50
Celestion G12H 8 or 15 ohm €15-95  Goodmans 8P 8 or 15 ohm £5-95 ot 1 P, £51.00
Celestion G12/50 8 or 15 ohm €16-50  Goodmans 10P 8 or 15 ohm £6:25  workit i 3 l,: £48-00
Celastion G12/50TC 8 or 15 ohm £18.00  Goodmans 12P 8 or 15 ohm £14-95 oo 1060 N
Celestion G12/50 2236 s/cone £16-50  Goodmans 12PG 8 or 15 ohm £16:50 poorless 1070 pa,: £41-40
Celestion G12/50 2239 s/cone, alum. dome  £17-00  Goodmans 12PD 8 or 15 ohm £16:95. SN cacul pus s
Celestion G15C 8 or 15 ohm £26-95  Goodmans 12AX 8 or 15 ohm £39-00 5o 10as 2050 b 39-50
‘Celestlon G18C 8 or 15 ohm £34-50  Goodmans 15AX 8 or 15 ohm €45:00 oo rless 2060 p,,, £53-00
Celestion HF1300 8 or 15 ohm £7-75 Goodmans 15P 8 or 15 ohm £22-50 2
Celestion HF2000 8 ohm £9-50 Goodmans 18P 8 or 15 ohm £39.00 Richard Ailan Twin assembly each £13-46
Celestion MH1000 8 or 15 ohm £13-50  Goodmans Hifax 750P giso0r  AlchardisiaqiTripials each £20-25
Celestion C03K £4.46  Goodmans 5in midrange 8 ohm £4:-05 ::C:": :::‘"‘ ;rlple lrzl sach 125-16
b 3 i char an Super Triple each £29-25
ecca London ribbon horn :u.ao Jordan Watts Module. 4, 8 or 15 ohm €15-36  Rpichard Allan RAS Kit palr £37-80
Decca London CO/1000/8 crossover £6-75 4 .
Decca DK30 ribbon horn £17.25 Kef T27 £5-18 Richard Allan RA82 Kit pair £5%-40
Decca CO/1/8 crossover (DK30) 50 g S < a A lan ka2 ERICERLT
EMI 150 13 x Bin d/cone 8 ohm £2-94 Kef 8200 7-85 Wharfedale Linton il kit pair £21-50
EMI 13 x 8in 20W bass 8 ohm £9-00 Kef 8139 £15-08 Wharfedale Glendale 3XP kit pair £47:70
EMI 14 x 9in bass 8 ohms, 14A770 £11:92  Kef DNB t2.08 '/harfedale Dovedale Ill kit pair £59-40
EMI 8 x 5in, 10W, d/cone, roll surr. £3-56 Kef DN12 £5:39
EMI 64in d/cone, roll surr., 8 ohm €3:93  Ket DN13 SP1015 or SP1017 €405 HIi-Fl
EMI 8in roll surr. bass £5-73 Lowthe: PM6 £30-80
EMI 5in mid range £3-50 ;
Elac 59RM 109 (15 ohm), 59RM114 (8 ohm)  €3-38 tg::,’::: gm Bk ﬁ::g ON DEMONSTRATK)N
Elac 64in d/cone. roll surr., 8 ohm £3-83 H .
e 10in 10RM239. & Shon £3.83  Peerless KO10DT 4 or 8 ohm £7.25 in our showrooms:
Eagle Crossover 3000Hz 3, 8 or 15 ohm €1-57 ;’eef:ess %‘%HF:FBBOm £8-26
Eagle FR4 £5-51 eerless KO4OM ohm £9:50  akal, Armstrong, Bowers & Wilkins, Castle, Celestion
Eagle FR65 £8.66  Peerless MT225HCF 8 ohm £2'95  pual. Goodmans, Kef, Leak, Pioneer, Radford.
Eagle FR8 £11-08 Richard Allan CA12 12in bass £19-80 Richard Allan, Rotel. Tandberg, Trlo, Videotone,
Eagle FR10 £14:06 Richard Altan HPBB £11-93 Whartedale; etc.—ask for our Hi-Fl discount price
Eagle HT15 £3-96  Richard Ailan LP8B £8-33  iist. Y
Eagle HT21 £6-13 Richard Allan DT20 £6-08 THIS MONTH'S SPECIALS! (Carr. £2)
Eagle MHT10 £4-00 Richard Allan CN8280 £16-20 Pioneer PL12D £43-00
Eagle FF28 Multicell, horn £8-10 Richard Allan CN820 £3-15 Pioneer CT2121 £115-00
Fane Pop 15, 8 or 16 ohm £5.25 Richard Ailan Super Disco 60W 12in £16-95 Plonaer Sx434 £98-95
Fane Pop 33T, 8 or 16 ohm £9.25 Richard Allen CG15 15In bass £27-45 Videotone Saphir 1 pair £52:00
Fane Pop 50, 8 or 16 ohm g12.50  Richard Allan Super Disco 12in 60 watt £16-95  Videotone Minimax 2 pair £39-00
Fane Pop 55. 8 or 16 ohm £15-50  Richard Allan Super Disco 10in 50 watt £13-25  we stock the complete Radford range of amplifiers.
Fane Pop 60, 8 or 16 ohm £17-95 Richard Allan Super Disco 8in 50 watt £12.95 pr plifiers, power plifiers, tuners. etc.. and
Fane Pop 70, 8 or 16 ohm £18-75 Radford BD25 £22:00  aiso Radford Audio Laboratory equipment, low
Fane Pop 100, 8 or 16 ohm £27.95 Radford MD9 £10-50  gistortion osclllator, distortion measuring set. audio
Fane Crescendo 24, 8 or 16 ohm £37-95 :52:”3 :%335 “z'gg noise meter. etc.
Fane Crescendo 12BL, 8 or 16 ohm £39-95 adfor -
Fane Crescendo 15/100A, 8 or 16 ohm £49-95  Radford Cross Over Network £13-00 (p;ﬁégpgg:ggr:gg#‘igeoxﬁzs)
Fane Crescendo 15/125, 8 or 16 ohm £59-95  STC 4001G £5:90  gena stamp for free 32 page booklet ~Choosin
Fane Crescendo 18, 8 or 16 ohm £67-95  Yannoy 10in Monitor HPD £78-00 $pa:kgr") S
Fane 910 Mk Il horn £15.: 7S Egacy{ANIHoni toriAD 40780 ALL UNITS GUARANTEED NEW AND PERFECT
o 3 B Carriage and Insurance: Speakers 55p sach (12in and
Complete kits in stock for Radford Studio 901 Radford up 85p each); Kits £1 each (£2 per?palr); ‘(I'weelers
Monitor 180, Radford Studio 270, Radford Studio 360, PoiGroniogEoggleach)
Hi-Fi Answers Monitor (Rogers), Hi-Fi News No Com- \
promise (Frisby), Hi-Fi News State of the Art, Wireless Wl LM L W
World Transmission Line (Bailey), Practical Hi-Fi and
Audio Monitor (Giles), Practical Hi-Fi and Audio Triangle A U D I o
(Giles), Popular Hi-Fi (Colloms), etc. Dept PE
On dem. Answers Monitor, State of Art, etc. Loudspeakers, mail order and export:
. Swan Works, Bank Square, Wilmsiow.
Construction leaflets for Radford, Kef, Jordan Watts, Sy : 4 :
A X Hi-Fi, Radio and TV: Swift of Wiimsiow,
Tannoy, Hi-Fi Answers Monitor, free on request. 5 Swan Street, Wilmslow, Cheshire.
P.A. amplifiers, microphones, etc., by Shure, Linear, PA, Hi-Fi and Accessories: Wilmsiow
Audio, 10 Swan Street, Wilmsiow,
Eagle, Beyer, AKG, etc. Cheshire.
FREE with orders over £10—''Hi-Fi Loudspeaker Telephone: Loudspeakers, mail order and
NE export—Wilmslow 29599; Hi-Fi, Radio,
Enclosures’ book. etc.—Wilmslow 26213.

Practical Electronics  September 1976 751



VAT Prices are exclusive of VAT. Add VAT at 8%,

NEW EXTENDED COSMOS | CD4046AE 1-24p 99p 80p | SOLDERING EQUIPMENT AND TOOLS SENSATIONAL STOCK
RANGE o1 Teegi A gDAOAgAE 50p ﬁp 33:9 DST Mk. 1. “Solder Sucker™ a truly CLEARANCE

= D4050AE 50p P P indispensabie tool £4:30 | PAK: AA1 Twenty assorted
COADAOAE 19 17p  14p | CD40S2AE 87p 70p 58p | DST Mk.1.  Spare Nozzle 40 | ransistors VCV):rr‘ cyholce 21 -00
CD4001AE 19p 17p  14p | CD40S6AE 1-24p 99p B80p | CCN-15W Miniature lron 240V £2-95
CDA4002AE 19p 17p  14p | CD40GOAE 1-24p, 99p - 80p | X25-240 25 Watt Iron 240V £2-95 | PAK: AA2 Ten TAA243 Op.
CD4006AE  1-06p 86p 70p | CD40GGAE  87p 70p 58p | X50-TC Temperature Controlied Iron £9:25 | Amps (high gain 702) £1-00
CD4007AE 19p 17p  14p | CD4068BE 20p 18p 16p | MLX12 12V Battery iron £3-50
CD4008AE 87p T0p 58p | CD4069IBE 20p 18p 16p | ST3 Soldering iron Stand PAK: AA3 Ten BCW54 300mW
CD4009AE  S50p 40p  34p | CD4070BE  20p 18p 16p For all models £1:25 | 00mH2 64V Transistor NPN
CD4010AE 50p 40p 34p | CD4071BE 200 18p 16p | S167 Thermal shunt for delicate
CD4011AE 19p 17p 14p | CD4073BE 200 18p 16p componeqts 40p £1-00
CD4012AE 19p 17p  Vp | CD4077BE.  20p 18p 16p
gg:g;iﬁg 329 ;29 g:p CD4081BE 20p 18 16P | yHE GREEN GIANT GREAT TRIAC
CD4015AE 943 743 513 gg:ggggg :g: ;;: 1:,: Jumbo sized Green LED—jump while they last: | CLEARANCE
CD4016AE 50p 40p 34p | CD40BEBE 85p 52p 42p Smm 1-12 1324 25+ 100+ SC35A 3A 100V 50p
CD4017AE  94p T4p 61p | CD4093BE  75p 65p 60p A - 2 SC35B 3A 200V 60p
CD4018AE 94p 74p 61p | CD4099BE 1-65p 1-35p 1-10p SC40B 6A 200V 65p
gg:g;gﬁg ERCIEsEDe 34p | CD451BE  1-65p 1-35p 1:10 | 3 waTT ZENERS SC40D 6A 400V sop
CD4021AE '949 4"9 51" CD4528BE  1-30p 1-08p  87p Axial lead. miniature plastic case full 3 Watt SC40E  6A 500V 85p
| D4022AE .7: 70: 58: zﬂ'fé':'l% °°"n ";:189 s?;l:j .gief:zls. Dlac. Following voltages only: SC45A 10A 100V 70p
CD4023AE 19p 17p 1P | ordered regardless of mix. 6-8, 8-2, 10, 11, 12, 15, 16, 18 22, 24, 27. 32, 33. | SC45B 10A 200V 75p
CD4024AE  72p S6p 46p 62, 68, 91, 100. SC45E  10A 500V 90p
‘CD4025AE  19p  17p  14p 3 ALL ONE PRICE 40p SC50D 15A 400V £1-00
CD4026AE  1-60p 1-25p 1:03p | DIL SOCKETS—NEW ULTRA SCS0E  15A 500V £1-10
CD4027AE  50p 40p 34p ) LOW PROFILE 741 OP-AMP MINIDIP 30p | AUl stud mounted, fixing nuts
CD4028AE  87p 70p 58p | 8 DIL/UP 13p | 301A OP-AMP, 8 PIN DIL 40p 0 !
CD4029AE 1-06p 86p 70p | 14 DIL/UP 150 | 3900 14 PIN DIL 65p supplled.
CD4030AE 50p 40p 34p | 16 DIL/ULP 16p | 556 8 PIN DIL £1-08
e - L b e 26p | 400 VOLT 7 AMP SCR 50p | SEMICONDUCTORS AND IC'S
CD4042AE 78p 60p - 50p | 100 FOR 65p Qur huge availability of tran-
CD4043AE 94p T4p 61p 7 WATT AUDIO CHIP sistors, diodes, Triacs, SCR's,
CD4044AE 87p T0p S8p TBA810S with data £1.40 | Zeners, etc., ‘is too large to
COPTFOLD ROAD 74 SERIES TTL - and aasiiicamanios 15 B
BRENTWOOD ESSEX VEROBOARD {AYER CHIPN:??XW Prices LM380 and availability or Telephone

. Al
(Thurs. early closing) TRANSISTORS 1-24 25 100 3 wattIC an Green on 0277 219435 for
55 49 45 g8p' a quick price.

FULL SPEC. DEVICES SWITCHES

= 121%. | POSTAGE: 25p; over £5 free.

ANNOUNCEMENT

m
RHuYTHM GENERATOR.

FOXTROT s""’n‘
er Rocﬁ €
“MARCH: »

SWING.ly,

{ANGO-CHA Cy AMB4

ALL COMPONENT
PARTS ARE
AVAILABLE
SEPARATELY S.A.E.
FOR LISTS, OR FOR
PRICING.

Tel. 0246-31475

FULL KIT: £37-50 + £1-00 (includes'V.A.T.)

KIT INCLUDES NEW UPDATED P.C. B 's

With Printed layout for easy bl

all and
knobs, case, in fact everything you need to complete this vory oxcmng Prolect

P.C.B.’s ARE AVAILABLE SEPARATELY

quality tibre-glass, by a well known national company.

Price on application to:
’) ASTRO/WKF INC.

| faW ]
DERBYSHIRE
PS)] Tel: 0246-31475

SPECIAL OFFER

WHITTINGTON MOOR,
CHESTERFIELD,

1 QUEEN STREET NORTH

Set of NEW UPDATED P.C.B.'s with a printed layout. made In first ciass

8 KILOWATTS PSYCHEEDELIC
LIGHT CONTROL UNIT

Three Channel: Bass, Middie,
Treble. Each channel haa ite
own sensitivity control. Just
connect the input of this unit to
the loudepeaker terminale of
an amplifier, and connect three
250V up to 1000W lamps to
the output terminals of the
unit, and you produce a fasci-
nating  sound-light display.
(All guaranteed.)

£18-50p1us 75p. . & P. 482,

CABLE LESS SOLDERING IRON
WAHL “150-TIP >
Y Completely portable.
Y Bolders up to 150 joints per
charge.
Y Recharges in its own stand.
¢ Fine tip for all types of solder-

ing.
Y¢ Only 8in long and weighs just

oz8.
ouR PRICE £9'75 4 8%.
(Spare bits are available)

BARGAIN PROJECT BOX

A plastlc box with moulded
extrusion raiis for PC or Chassis
panels with metal front plate
fitted with four screws (Al
supplied).

An ideal box to give a small
project & professional finish.
SIZE (Inumal) 8lmm x51lmm X

OUR PBICE 40p. + B %.

CRESCENT RADIO LTD.

164-166 HIGH ROAD,

WOOD GREEN, N22

(also) 13 SOUTH MALL, EDMONTON, N.9

MAIL ORDER DEPT.
| ST. MICHAELS TERRACE WOOD GREEN, LONDON N22 45)
Phone: 888-4474

“CRESCENT"” 100 WATT R.M.S.
ALL PURPOSE AMPLIFIER
U.BUILD.IT

We supply the threc modules, for you to build
this Disco-Group-P.A. amplifier into the cabinet
of your choice.

% THE POWER AMP MODULE
170W r.m.s. sq. wave 300W instantancous peak
into 8 ohm (60W into 16 ohm).

% THE PRE-AMP MODULE

Tour control pre-amp, Vol. Bass, Treble. Middle
controls. Designed to drive most anylifiers
using F.E.T. first stage.

% THE POWER SUPPLY

Is supplied complete with the mains transformer.
Complete fixing instructions are supplied and no
technical knowledge is required to connect the
three ready wired modules, A fantastie bargain.
$27-50, carr. £1-20. Send 8.A.L. for further details
on this or our ready bulit amplifiers. + 8%.

12-0-12V S00M/A
240V primary transformer bargain. Approx. size:
60mm X 40mm X 50mm; fixing centres: T4mm.
Our price 21-20, -+ 8%.

GOODMANS CROSSOVER
Bargain price Crossovers manufactured by
Goodm'ms for the **Havant’’ loudspeaker system.

IMP =8 £1 each + 124% VAT.

Low Voltage Stereo Amplifier
8 transistor stereo amplifier with volume, bass,
balance and tone controls. Approx. 3W into 8 ohm
per channel. Needs a 9/12V d.c. supply and is
complete on a 2}in x 7}In Pfc board.
Idea) for domestic record players, ete.

A BARGAIN AT £5 + 124% VAT

U.K. CARRIAGE 50p UNLESS OTHERWISE STATED
VAT—AI prices are excinding VAT, Please sdd to each item the VAT rate indicated.
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How often have readers parked
their cars and forgotten to turn
off the sidelights, only to return to
find the battery flat? This simple
circuit can be used to sound a
buzzer or to drive a multivibrator
connected to a loudspeaker, to give
an audible alarm when the ignition
is switched off with the lights still on.
A push button is provided to override
the alarm should it be necessary to
park the car with the sidelights on.

The alarm is driven from the
sidelight circuit via relay contacts
RLAland RLB1. When the ignition
is on, relay RLA is operated disabling
the alarm. Switching off the igni-
tion releases RLA and contact
RLA1 closes to sound the alarm.
RLA2 makes which allows the
override circuit to operate. [f the
sidelights must be left on, then,
pushing S1 will operate relay RLB.
RLB1 opening breaks the alarm
circuit and RLB2 holds RLB
operated. '

Practical Electronics ~ September 1976

CAR SIDELIGHT ALARM

FROM
SIDELIGHTS

FROM IGNITION,
SWITCH

RLB1 BUZZ2ER

OR MULTI-

VIBRATOR

S
=
FROM BATTERY o & fﬁ
s
2
7 .
RLB2
Fig. 1
_ " o The type of relay" used is not
The next time the ignition is critical, except that both relays RLA

turned on RLA operates, thus
releasing RLB. This gives the driver
the protection of not leaving the
alarm overriden by mistake.

and RLB should be 2 pole changeover

‘types.
M. Spendley,
Arnos Grove.
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ow that it is almost law that
you and your front seat pas-
senger wear seat-belts, this circuit
was devised to provide a reminder
to “Clunk, click every trip”. It is
loud and shriil in operation so it
cannot be ignored, is cheap to build
and consumes only 100mA when
oN and only 300nA when ofFfF (at
15V).
The circuit consists of a two
transistor oscillator (multi-vibrator)
TR! and TR2, a one transistor

amplifier TR3 and a switch TR4.

The reed switch is of the normally
open type and the speaker is an
ex-t.v. 3Q0 type. The unit will run
on a flat car battery with reduced
volume. The reed switch is taped or
glued to the buckle unit and a
small but powerful magnet is
similarly secured to the belt tongue.
A seat switch is useful to stop the

CAR SEAT-BELT ALARM

TR4

alarm sounding when working on
the car with the ignition on.

If both front seats are to be
equipped, a seat switch (normally
closed) and a reed switch (norm-
ally open) should be fitted to the
passenger seat. These two switches

+10 TO 15V
O

should be connected in parallel and
wired in series with the driver's

reed switch.
A. R. Knight,
Blackbird Leys,
Oxford.
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| FROM BI-PRE - PAK|

@Stlrlmg Sound Dmducts

UNIT 1 PRE-AMP/CONTROL MORE POWER—LESS VAT
SUPERB VALUE AT 7 STEREO MODEL GREATER VALUE

£7-80 $S140 MK.3

POWER
WITH ACTIVE TONE

AMP

CONTROL CIRCUITRY Built for
UNIT 1, iatest addition in the Stirling @ input sensitivity—50mYV, adjust- hard work
Sound range of reallstically priced able
constructionai modules Is going to @ Output—200mV for 50mV In 40 WATTS ¢ Resulting from research and
atructors of obtaining quality where 8 D288 control—s 15dB at 304z AM.S o i b Ho — B
price has proventgdq it ‘before, @ Treble controi—=15dB at 10kHz -7 g:) i blmlﬂull.r NEut capack
UNIT 1 offers full stereo facilities, @ Balance control; volume control INTO 400 torw with Im‘prolv‘/ednatab'l-llty Uoder
Is guaranteed and easy to connect @ Operating voltage—10 to 16V severest working conditions.
up. £3_95 Greatly used for P.A., disco and
similar work, SS140 o"or: fantastic
MADE IN OUR OWN FACTORY IN ESSEX + 8% VAT value for the price.

Build and save with Stirling Sound Stirling Sound

BASIC MODULES FOR BUILDING UP TO A STEREO TUNER-AMP

POWER AMPS POWER

SS125 De-luxe hi-fi 25W r.m.s. power amp. with a
fantastic distortion rating of only 0-04% at all
levels. 25W into 8 ohms using 50V supply

$S103 3W r.m.s. amplifier incorporating 1.C/SL60745.
With current, short-circuit and thermal protec-
tion

SL103-3 Stereo version of above using 2 I.C.s

SS105 S5W amplifier to run from 12V (34in x 2in x $in)

S$S110 Mk. 3 Similar to S$S105 but more powerfui
giving 10W into 4 ohms, using 24V

$S120 Mk. 3 20W module when used with 34V into

4 ohms

CONTROL

S$S100 Active tone control, stereo, +15dB cut and
boost with suitable network

S$S101 Pre-amp for ceramic p.u., radio and tape with
passive tone control details

SS102 Stereo pre-amp with R.LA.A. equalisation,
mag., p.u., tape and radio in

POWER STABILISER

$S300 Add this to your unstabilised supply to obtain a

CHOOSE FROM

Not only do these excellent power
packs stand up unflinchingly to hard
work, inclusion of a take off point at
around 13-15V adds to their useful-
ness and once again price value is
outstanding.

steady working voltage from 12 to 50V for your Add 50p for p/p any model.
audio system, workbench etc. Money saving and
very reliable £3-25* Made to serve for years
F.M. TUNING LyEw
$S201/X Front end, geared drive capacity tuning, 88-108 - S ey
MHz. AFC facility £5-00 S$S8318 18V/1A £4-15*
$S202 I.LF. amp’ A meter and/or A.F.C. can be con- $S324 24V/1A £4-60*
nected (size 3in x 2in) £2-85
$5203 Stereo decoder $8334 34V/2A £5-20*
For use with Stirling Sound modules, or with any $S345 45V/3A £6-25*
other good mono F.M. tuning section. A L.E.D.
beacor] can be added to indicate when a stereo Direct from the makers and obtainable only
signal is tuned in (3in x 2in) £3-85 trom Bl-Pre-Pak Ltd. Stirling Sound products
a g b rofesst t rts end
NEW SHOWROOM  soenwd oo'*asmn” Gamoratration | made In our own tactory. They are distiuied
TERMS OF BUSINESS: showroom. All welcome. eoxclusively through Bl-Pre-Pak Ltd.
VAT ;: 12"‘% mu:; be added lodlolll ul:: of ordAoTv except for Ilom; m.'k;OdBT' - E S EEEE EEEEs
8 VAT is to be added at 8%. No V. as orders. -PRE.
:’ (PAC)KI‘;G."ldd 30; ::J' uK. ov.dou. unisas omlvkodmt‘:lhoovn.n'l.:.o.. Molnlr.n':m mail ;gAD sv:’E“sL‘:gLGlFF Cs)s-us'gi ES(gL;R;S:;g Cio, | r220ZA SWEST
order acceptable—£1. Oversesa ordera, sdd f1 for postage. Any difference
will bes credited or charge PRICES subject to aiteration without notice. .
AVAILABILITY. All ltema avallable at time of going to press when every
eftort la made to ensure correctneas of Information. . Please send T Ny R — v l
ol‘del'yOUl' stll‘llng sound pl‘OdUCtS fl‘0m ......................... tor which | enclose £.......
BI-PRE-PAKLTDO .
20 Reyg Na 4,099 NAME ... .

222 224 WEST ROAD. WESTCLIFF-ON-SEA.ESSEX SSO 90F. ADDRESS
TVELEPHONE: SOUTHEND (0702) 46344

CHEQUES/MONEY ORDERS PAYABLE TO BI-PRE-PAK LTD.
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TAMBA ELECTRONICS

QUALITY PRODUCTS
FOR HI-Fi, DISCO.
P.A. GROUP AND CLUB USE

A BRAND NEW RANGE OF AMPLIFIER MODULES 5 to 100 WATT/RMS

All amplitiers feature a pure comple-
mentary symmetry output stage for fow
distortion and high reliability—the
highestgrade components (by Mullard—
Texas, Plessey—RCA etc.) used
throughout

B Suits loads 4-16 ohms (optimum
load 8 ohms, TAM50/100/250, 4 ohms
TAMS00/1000)

Low distortion (0-1%)

20-20,000 Hz +1d8

Silicon circuitry throughout
Inherently open circuit proot

Four simple connections

Two-year guarantee

@ High sensitivity—100mV

B Low profile (1in high 3}in x 3in)
B 75% efficient

B Glass fibre printed circuit board

B Accepts most mixers/pre-amplifiers

Choose the power you need from these five pure complementary amplifiers

TAMS50 5W RMS 25V supply £€3-20
TAM100 10W RMS 35V supply £€3-75
TAM250 25W RMS 45V supply £4-25
TAMS500 50W RMS 45V supply £6-95

TAM1000 100W RMS 65V supply £9-80
(all modules carriage free)

For 1 or 2, TAMS50/100
For 1 or 2 TAM250/500 £6-95 (carr 50p)
For 1 or 2 TAM1000

POWER SUPPLIES
£4-25 (carr 50p)

£9-80 (carr 50p)

units

You may order as follows: C.W.O. (crossed cheques, P.O.s, M.O.s etc) C.O.D. (50p
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 12}% for 5-25W

TAMBA ELECTRONICS

Bensham Manor Road Passage, Bensham Manor Road, Thornton Heath, Surrey.

Hours, 9.30a.m.-5p.m.
Mon.-Sat. Callers
welcome.

Tel: (01) 684 0098

» .
Greenbank Electronics =357
DIGITAL CLOCK MODULES, KITS DL-750E 0-6in £1:50 741 Minldip 25p
Further detalls free on request. DL-747E 0-6in £1-50
SOLDERCON PINS

SE'n)L‘EEDOD;'SPLAVS - gtgingrws £3:50 100 50p

2 ~din P 1000 £4-00
DL-707E 0-3in 70p MK 50253 £5-50
DL-728E 2 x 0-6in £1-80 OP-AMPS DIL SOCKETS
DL-727E 2 x 0-5in £1-80  CA 3130 (COS/MOS) 75p  14/16 pin 15p
CMOS WITH DISCOUNTS! (Any mix: disc. 10% 25 + . 25% 100 +)
CA 3130 0-75 4033/— 1-20 4067/— 3-10 14160/ — 0-95 14530/— 0-75
4000/14000 0-1§ 4034/14034 1-65 4068/14068 0-20 14161/— 0-95 14531/— 1-45
4001/14001  0-15 4035/14035 1-00 4069/14069 0-20 14162 — 0-95 14532/4532 1-25
4002/14002 0-15 4036/— 220 4070/14070 0-45 14163/— 0-95 14534/— 6-80
4006/14006  1-00 4037/— 0-80 4071714071 0-20 14174/— 0-90 14536/— 3-30
4007/14007 0-15 4038/14038 0-90 4072/14072 0-20 14175, — 0-85 14537/— 11-00
4008/14008  0-80 4039/— 2:20 4073/14073 0-20 14194/ — 0-95 14539/ — 1-00
4009/14009 045 4040/14040 0-90 4075/14075 0-20 4700/— 150 14541/ — 1-35
4010714010  0-45 4041/ — 0-70 4076/14076 1-30 7083/— 4-25 14543/ — 1-85
4011714011 0-15 4042/14042 0-70 4077/14077 0-45 14501/ — 0-15 14549/ — 3-40
4012/14012 . 0-15 4043/14043 0-85 4078/14078 0-20 14502/4502 1-05 14552/— 8-76
4013/14013  0-45 4044/14044 0-80 4081/14081 0-20 14505/ — 3-65 14553/ — 3-75
4014/14014  0-85 4045/— 1.-20 4082/14082 .0-20 14506/— 0-50 14554/ 1-35
4015/14015 0-85 4046/14046 1-15 4085/— 0-60 14508/4508 2-55 14555/4555 0-75
4016/14016  0-45 4047/ — 075 4086/— 0-60 14510/4510 1-15 14556/4556 0-75
4017/14017 085 4048/ — 0-45 4089/— 1-30 14511/4511 1-35 14557/— 3-85
4018/— 0-85 4049/14049 0-45 4093/14093 0-65 14512/— 1-05 14558/ — 1-00
4019/14519  0-45 4050/14050 0-45 4094/— 1-60 14514/4514 2-70 14559/— 3-40
4020/14020 0-95 4051/14051 0-80 4095/— 0-90 14515/4515 2-70 14560/— 1-80
4021714021 0-85 4052/14052 0-80 4096/— 0-90 14516/4516 1-15 14561/ — 055
4022/14022 0-80 4053/14053 0-80 4097/ 3-10 14517/— 3-35 14562/ — 4-65
4023/14023 0:15 4054/— 1-00 4098714528 1-00 14518/4518 1-05 14566/— 1-35
4024/14024 0-65 4055/— 1-10 4099/— 1-58 14519/4019 0-45 14568/ — 2-60
4025/14025 v-15 4056/ 1-10 40101/— 1-55 14520/4520 1-05 14569/— 3-10
4026/— 1-50 4057/— 2155 40104/— 2-00 14521/— 2:30 14572/— 0-20
4027/14027  0-45 4059/ — 4-75 40107/— 0-55 14522/ — 1-75 14580/40108  6-95
4028/14028 0-75 4060/— 0-95 40109/— 1-90 14524/ — N/S 14581/40181  3-55
4029/ 0-95 4061/— 18-92 40108/14580 6-95 14526/ 1-75 14582/40182 1-35
4030/14507 0-45 4062/— T-75 40181/14581  3-85 14527/4527 1-35 14583/— 0-65
4031/— 1-90 4063/ — 0-95 40182/14882 1-35 14528/4098 1:00 14585/— 080
4032/14032  0-90 4066/14066 0-60 40257/— 2-00 14529/ — 1-40
Terms: C.W.0. Add VAT to all prices at 8%. Post etc.. U.K. 10p per order. Orders processed same day.
Official govt.. “varsity. poly. etc. orders welcomed.

GREENBANK ELECTRONICS (Dept. E9P)

94 New Chester Road, New Ferry. Wirral, Merseyside, L62 5AG, England. Tel: 051-645 3391
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OSMABET LTD We make transformers
amongst other things

LOW VOLTAGE TRANSFORMERS
Prim. 200/240V a.c.. 5V 1A 80p; 6-3V 1:5A £1-95; 3A
£2:10; 6A CT £3-75: 12V 1-5A £2:10; 3A £3.75; 6A CT
£5-25: 18V 1-5A CT £3-45; 24V 1-5A CT £3-75; A CT
£5-25: SA £8: 8A £11:25: 12A £16-50; 40V 3A CT £7-50:
S0V 6A CT E18-78; 25V 2A + 25V 2A £7; 12V 4A + 12V
AAET.
LT TRANSFORMERS TAPPED SEC, Prim 200/240V
0-10-12-14-18-18V 2A, £4; 4A, £5:28. 0-12-15-20-24—
30V 2A. £4-50; 4A, £8-T5. 0-5-20-30—40-80V 1A, £4-85;
. 0—40-50-60-80-100-110V 1A, £7.
MIDGET RECTIFIER TRANSFOAMERS

v V 1-5A or 9-0-8V 1A

0-5A + 6V 0-5A, or 9V 0-35A + 9V 0-35A, or 12V 0-25A
+ 12V 0-25A, or 20V 0-15A + 20V 0-15A, all at £2 each.

LOUDSPEAKERS
24in 8 or 750, 2¢in 8 or 250, 3n 3, 8 or 350N, 3}In 150,
£1 sach: 8 x 5in 3, 8 or 2501, £1.7%; Goodmans
8¢In twin cone, hi-fi, 40, £2-50; 7 x 4in, 3-8, 15
or 2501, £1-50.

‘INSTANT'* BULK TAPE/CASSETTE ERASER
Inatant erasure any diameter tape spooi or cassette.
demagnetises tape heads. 200/240V a.c., £3-78.
SYNCHRAONOUS GEARED MOTORS 200/240V a.c.
Brand new Smiths, bulit in gearbox. 6 r.p.h., 7Speach.

PAPER TUBULAR CONDENSERS

4:7mF, 180V, 30 x 20mm, 20p (100 for £10).
SPEAKER MATCHING AUTO TRANSFORMER
12W. 3 to 8 or 1501, up or down, £1-8S.

G.E.C. MANUAL OF POWER AMPLIFIER COVERING
VALVE AMPLIFIERS OF J0W TO 400W 35p.

CABLES — CABLES — CABLES
MICROPHONE TWIN H/OUTY, BRAIDED SCREEN
Professional cable for stage, studlo, outdoor. PVC
covered. grey, 20p par m . Grey: Singie cable,
black, 10p per metre.

MULTI WAY SCREENED, PYC COVERED

38 way £1; 25 way 7Sp; 14 way 30p; 4 way 14p;
2 way 10p; 1 way 8p per metre.

LOW LOSS CO-AXIAL CABLE 75N

UHF. white. 12p per metre: VHF, white, 8p per metre.
FLEXIBLE PV MINI 3-CORE CABLE, 19/0- 10MM
100 metres £3. Ideal for speskers, Intercoms. stc.

TWIN FIG. 8 CABLE
Polarised. £2-50/100m. Screened stersc £1/15m.

ALL TYPES DOMESTIC AND COMMERCIAL CABLES.
ALL SIZES AND COLOURS CONNECTING WIRES.
MULTI SCREENED 'AND UNSCREENED CABLE.
TRADE ENQUIRIES INVITED
Carrlage and VAT extra on all orders
S.A.E. ENQUIRIES. LISTS. MAIL ORDER ONLY

46 Kenliworth Road, Edgware, Middx. HAB 8YG

Tel. 01-958 9314
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LARGE MINISTRY RELEASE
ENABLES US TO OFFER THE FOLLOWING

Very flne condition

12MHz sine wave in 3

MARCONI THE LATE MODEL SOLARTRON A.C.

PORTABLE MARCON{ MILLIVOLT METER
FREQUENCY OSCILLATOR VF252

METER TF885A/1 1-5mV to 150V full

TF1026/11 in superb condition. scale in 10 ranges.

100-160MHz Covering 25Hz 10 6in meter =1%.

GOOD CONDITION.

ranges and 50Hz to
150kHz square wave.
High output 31-8V.
Meter scaled in voits

and dBs.
AVO R.F. SIGNAL AVO VALVE
GENERATOR— ALL ITEMS TESTER
AM. MODULATION | £22-50 each | cTiso—
Freq. range 2-250MHz “THE
240V operation. OR SUITCASE",

Suitcase style.

sueserox 1an | 3 DIFFERENT | LS5 om
6in deep. UN'TS FOR 11in deep.
£60

CARRIAGE £2-50 EACH UNIT—EXCESS REFUNDED
VAT: ADD 8%
QPEN 8 a.m. to 5:30 p.m. ANY DAY

F\ W CHILTMEAD LTD

7/9 ARTHUR ROAD, READING, BERKS.
{rear Tech. College) Tet. Reading 582605

| @ 3 &
At

VAZZL

Electronic Organ with 4 footages, 11 voices and sustain

iy

Fr TN

Super touch senslitive Plano Kit with special effects

A wide range of keyboard insiruments for the D.I.Y. enthusiast.
Our.low prices are based on component costs only, and no extras.
Send iarge S.A.E. for details.

Keyboards: 4-octave £17-50; 5-octave £24. GUS00 Top Octave
Generator £12-95. GD500/5 Top Octave Generator and Dividers £35-20.
Organ 1.C.s: AY-1-0212 £6-23; AY-1-5051 £1-34; AY-1-6721/5 £1-45;
AY-1-6721/6 £1-62; AY-1-5050 £1-96. Rhythm Generator AY-5-1315 £5-06.
Chord Generator AY-5-1317A £6-18. Priority Latching AY-1-1313 £6-18.

All prices include VAT. Catlers only. Construction manusl for portable organ
£2-25. Cataiogue 60p available by post. Telephone for Mail Order Service.

g/éc[rom'c Wuéim/ jnj[rumenfé

Organ Centre: 12 Brett Road, Hackney, London E8 1JP
(01-986 8455). New Component Shop; 40/42a Dalston Lane,
London E8 2AZ (01-249 5624)—1 minute walk from Dalston
Junction Station. 8 Putney Bridge Road, London SW18
1THU (01-870 4949).
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consiruciors
~guides-

This exciting new series provides clear and easily
understood descriptions, advice and general help for
amateur constructors, students and technicians aimed
at breaking down the barriers that often deter
beginners in electronics.

AVAILABLE NOW -

PROJECT PLANNING AND BUILDING

Morris A. Colwell

This guide will help the constructor to plan, design
and lay out his electronic projects. The book expiains
pianning, use of tools, component board layout, the
design and layout of chassis and cases, and assembly
and wiring.

There is also an extremely useful Appendix.

128 pages 216 x 138mm
0408 00229 8 £1.95

llustrated

SIMPLE CIRCUIT BUILDING P. C. Graham

This guide provides a logical introduction to general
purpose circuits for the home constructor and to
converting theoretical circuits into practical layouts.
The book covers a wide range of easy to assemble
circuits, including switching and logic circuits and
their layouts, operational amplifiers, a.c. amplifiers
and d.c. power supplies.

128 pages 216 x 138mm
0408 00230 1 £1.95

PRACTICAL ELECTRONIC PROJECT
BUILDING

Alan Ainslie and Morris A. Colwell

A concise but informative guide to some of the current
popular methods of construction and techniques
employed in home construction. Contains hints on
finishing and fault-finding methods.

128 pages 216 x 138mm
0408 00231 X £1.95

Mustrated

Hlustrated

Other titles published in this series are: ELECTRONIC
DIAGRAMS—0 408 00201 8—£1.80; PRINTED
CIRCUIT ASSEMBLY—0 408 00203 4—£1.80;
ELECTRONIC COMPONENTS—0 408 00202 6—
£1.80

For details of all Newnes Technical Books please
write for a free catalogue and watch for announce-
ments in following jssues of Everyday Electronics.

5'5 [Newnes Technical Books

NEWNES-BUTTERWORTHS
Borough Green, Sevenoaks, Kent TN15 8PH
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Oamplete DIGITAL CLOCK KITS
TEAK CASES

prompt order despatch

“DELTA' 4 RED 0-5in LEDs. 12hr display
GENUINE TEAK or PERSPEX CASE

Alarm Std

£ =
Electronic Module exct. case Kit 10-50 8-00
Electronic Module excl. case Built 11-00 8-50
Complete Clock Kit 12-91 10-36
Complete Clock Built 16-50 14-00
“ALPHA' 4 GREEN 0-5in DIGITS 12 or Z4hr
PERSPEX CASE ONLY Marm St
46 " .
DELTA A R
Electronic Module excl. case Kit 12-00 9-00
Electronic Module excl. case Built 13-00 10-00
Complete Clock Kit 14-00 11-50
NON'ALAHM £9 60 i EO i 76 VAT Complete Clock Built 17-00 14-50
Perspex colours: Black. White, Red. Green, Blue.

ALARM £11:95 +¢£0-96 VAT Grante.
“NOVUS” CALCULATORS: 650 Mathbox £5-40; 850 Mathbox £6-75; 4510 Mathematician £16-20; 6020 Statistician £21-60

PULSE ELECTRONICS LTD

Dept. P.E. 2, 202 SHEFFORD ROAD

CLIFTON, SHEFFORD, BEDS.
Telephone: Hitchin (0462) 814477

! ‘ Send S.AE. for
|| Bt access complete range

g e = !
Cash, Cheque or Postal Order, or if you wish to use Barclay™
card or Access simply quote name, address and card number
when ordering by phone or post.

Become a
radio amateur.

Learn how to become a radio- S d
amateur in contact with the whole
world. We give skilled preparation

for the G.P.O. licence.

o A o — e
A I BN B B O N BN B D BN B B N A S B B B BN BN B G 0N OG5 BN 0D 05 0N O 6 .

Brochure, without obligation to: l
BRITISH NATIONAL RADIO & ELECTRONICS SCHOOL, Dept. PE9 [ |
P.O. Box 156, Jersey, Channel Islands. [ |
NAME ]
ADDRESS Block caps please |}
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42 X 42mm meters ImA, 500mA,
£2°76. |6pP. & P.

60 X 45mm meters S0uA, 100uA,
500uA and ImA VU meter, £3-05.
IlpP. &P.

Edgewise meters 90mm % 34mm,
500uxA, and ImA, £3°40. 16p

P.&P.
4fin X 34in METER. 30uA,
50uA or 100uA, £3.90. 16p P. & P,
MULTI-
R METER
e
RECORDER Model ITI-2
LEVEL 20,000 ohm/
METER vole, £8:10.
26p P. & P.

500u:A, 80p. |0p P. & P.

CARDIOID
DYNAMIC
MICROPHONE

Model UD-130. Fre.
quency response 50-

3 WATT STEREO (I} + 14)

PER CHANNEL

15,000¢/s. Impedance
Dua! 50K and 600 ohms, AMPLIFIER
£7:50. 26p P, & P, €430, 16p P, &P.

All above prices include V.A.T. LARGE S.A.E. for New Lisc,
Special prices for quantity quoted on request.

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

GREENWELD

443 Miilibrook Road Southampton
S0O1 OHX Tel(0703) 772501

All mail orders and callers to this address please—cailers only to 21 Deptford
Broadway. SE8 (Tel. 01-692 2009) and 38 Lower Addiscombe Road, Groydon

50 AC128 TRANSISTORS. Branded but untested. 57p.

SILICON SOLAR CELLS. 0-5V 5MA 35p; 0-5V SDOMA $0p; 0-5V 100MA 80p;
0-5V 200MA £1; 0-5V 500MA £1.95.

1 WATT AUDIO I.C. TEXAS SN78001, 55p each.

5 WATT NPN TO3% DARLINGTON TRANSISTORS, 20p each.

FERRANTI XTZ108 TRANSISTORS, 6 for 57p.

20 ASSORTED TUNING VARACTOR DIODES. Untested, 45p.

300uF 25 V.W. P.C. ELECTROLYTICS, 15 for 50p.

PLASTIC TRIACS, 50 PIV 6A 15p; 400 PIV 6A 80p.

TV SEMICONDUCTORS, R2008 50p; R2010 80p; AY 102 40p.

VHF DUAL GATE MOS FETS LIKE 40873, 33p each. 4 for £1-10.

BF180 OR BF131 TRANSISTORS, 4 for 57p.

DISC CERAMICS. 0-1uF 60VW 20p doz.: 0-05uF 30VW, 0+ 02uF 50VW, 0+ 01uF
50VW, all 15p doz.

BRANDED 10 WATT ZENERS. 15, 18, 22, 33, 56, 100V, all 30p.

20 AF117-0C170 TRANSISTORS. Untested, 57p

PLASTIC SCRs. 50PIV. 6A 15p; 400 PIV 6A

GERMANIUM TRANSISTORS. AC141K, AC"ZK AC153K, AC176K, AC187K,
AC188K, 20p each.

VHF TUBULAR TRIMMERS. 8pF, 8p sach.

20 STC 750MA BRANDED DIODE. Assorted

50 ASSORTED TRANSISTOR ELECTkOLVTIC CAPACITORS $7p.

100 RESISTORS. §, W, 17 different values, 57p.

100 SUB-MINIATURE DISC CERAMICS. Assorted 3 3pF lo 0-01uF, 57p.

10 SUB-MINIATURE 10A SILICON BRIDGES. Untested. £1-25.

80 ASSORTED WIRE WOUND RESISTORS. 1-10W, 57p

20 SILICON PHOTO TRANSISTORS AND PHOTO DARLINGTONS.
Untested, assorted, £1.

1,000uF 40VW ELECTROLVYICS Size 1}in x ¢in, 3 for 35p.

BD1I7 4 AMP NPN TRANSISTORS. 40p each; 4 for £1-35.

100 MULLARD C280 CAPACITORS. Assorted, 57p

TAG-ENDED ELECTROLYTIC CAPACITORS. Slle 24in x 1§in. 3.300uF
64VW 50p; 4.700uF 40VW 45p

STACKPOLE ROCKER SWITCHES. 5A 240V 15p; 4 for 50p.

FM ICs LIKE TAA 570. Untested with data, 5 for 57p.

25 BC107-8-# TRANSISTORS. Untested, 57p.

TRANSISTOR R. F. CHOKES. 10M0, 5 for 57p.

30 WATT POWER TRANSISTORS. NPN 22p; PNP 25p; 35p palr.

TBA 300 AUDtO 1.C. With circuits, 85p each.

NEW BOOKS AVAILABLE. Constructing Simple Short Wave Receivers,
80p; Constructing Simple Test Gear, 75p. Both by G. Dobbs.

RED LEDs. 6 for 57p.

TUNING CAPACITORS 500 + 500 + 17 + 17pF, with SM Drive, 3p.

Please add 20p post and packing on U.K. orders under £2

J. BIRKETT

RADIO COMPONENT SUPPLIERS
25 The Strait, Lincoln LN2 1JF
Tel. 20767

NEW 44 PAGE CATALOGUE
10P + LARGE S.A.E.

Free with orders over £2

DIGITAL i.C.s

7410 11p TAT4 24p 74150 146p
7413 25 7475 74154 120p |
7414 Sap 7476 24p 74155 82p
7420 12p 7483 78p 74157 S&p
7430 12p 7485 35p  74159188p
7432 18p 7490 A0p 74174 92p
7437 18p 7491 G4p 74179 100p
7440 13p 7432 4Sp  74180100p
447 T2 7433 4Sp  74367100p

DIL Sockete—8 pin lb, 14 pin 13p;
18 pin 14p. 100+ less 25%

LINEAR I.C.s
741 25p; 555 40p; 723 (TOY9) S0p

Plastic Voitage Regulators:
TO126 case 5V 600mA 80p, 12V 500mA

$0p

TRANSISTORS BD131 anp
AC127 15p BD132 40p
AC128 ~ 15p BFYS0 15p
AC176 18p BFYS1 15p
AC187 18p BFYS52 15p
AC188 18p TIP41A

AD161 35p TIP42A 780
AD162 TIP2955 96p
BC107 10p TIP3055 42p
BC108 10p 2N2219 2p
BC109 10p 2N2369

BC109C 15p 2N2646 42p
BC147 10p 2N2926G 12p
BC148 1 2N3053 18p
8C149 10p 2N3054 asp
8ci5? 10p 2N3055 38p
BC158 10p 2N3440

BC159 10p 2N342  £1-20
BC161 18p 2N3702 10p
BC182 12p 2N3703 10p
BC183 12p 2N3704 10p
BC184 12p 2N3705 10p
BC212 14p 2N3708 10p
BC213 14p 2N3819 2p
BC214 14p 2N4059 109
BCY70 15p 2N4418 10p
BCYTY 15p 2N5294 2p
BCY72 15p 40673 50p

DIODES AND LEDs AND SCR's
500V SA SCR 45p; 400V 2A Triac 80p;
Diac BA100 25p; 400V 15A Triac £1-80;
ORP12 45p; MRD450 40p; TIL209 Red
LED 15p; 0-2in LED Red 22p; green.
Yellow or amber 24p

IN4002 Sp; 1N4004 6p; 1N40O7 9p;
1N4148 4p; BY127 12p; 100V3IA 12p;
400V3A 15p; OAB1 5p; OAS1 Sp

50V 1A bridge 22p; 800V 1A 40p;
250V 24A 40p

S0V 30A rect. + or — stud s
Zenere—400mW BZY88. AII voltages
from 3V to 30V 10p

1:3W plastic from 3V to 200V 20p
RESISTORS

Carbon tilm 5% {W miniature. All values
in E12 series from 1M1 to 10MN (over
M0 10%) 14p esch.

Metal Film 5% 1W. All values in E12
series from 271 to 10MN 2{p. 1% end
better—S.A.E. for [ists of over 250
values

Wirewound 24W 0-25, 0-33, 0-47 11} 8p.
Wirewound SW all values from 1M to
47K 10p each.

TRANSFORMERS

6-0-6V 100mA 90p; 9—0-9V 100mA 95p;
12-0-12V 50mA 90p; 12-0-12V 100mA
£1; 12-0-12V 1A £2-80; 20V 55mA 90p;
22V 100mA £1; 29V 50mA 85p; 6'3V
14A £1-95; 6-0-6V 1}A £2.30; 12V
150mA 00p; 17V 1A £1-80; 25V 13A
£2-30; 30-0-30V 1A £3-70.
Multitapped type to give 3, 4, 5, 6, 8,
10, 12, 15, 18, 20, 24 or 30V, or
12-0-12 or 15-0-15V. 1A version
£3-20, 2A version £4-50; 16V 20A
£6-50. Bell transformer in white
case, gives 4, Bor 12V 1A £2, 55-0-55V
SA £8-50.

WIRE

Enamelled copper wire on 20z reels
SWG/price: 16/32p, 18/34p, 20/38p,.
22/38p, 24/40p, 26/42p, 28/ 44p, 30/48p,
32/48p, 34/50p, 36/52p, 38/54p, 40/58p.

RF CHOKES

0-75. 6-8. 10. 27. 47. 68uH. all 10p
each. 1-5. 2-5. 5-0. 7-5. 10mH, all
30p each.

CAPACITORS

Ceramic plate, 22pF to 1.000pF 2p;
polyester 1,000 to 6,800pF 5p; 0-01.
0-015, 0-022, 0-033, 0-047, 0-088, O-1mF
4p; 0-15. 0 22mF 5p; 0-33 6p; 0-47 Bp;
0-68 10p; ImF 12p; 2-2mF 18p; 3-3mF

24p.
1%: 1,000pF. 10,000pF 15p; 0-1uF. 0-2uF,
Q- 25uF 38p; 2-2uF S3p.
Polystyrena 10pF to 1.000pF 4p; 1,200pF
0.000pF 8p. All 24%.

3 . 2:2, 47,10, 22, 4TmF
6p; 100mF 7p. 220mF Qp, 470mF 11p;
1.000mF 18p; 2.200mF 27p; 40V: 4TmF
7p, 1DOmF 8p; 220mF wp. 470mF 18p;
1,000mF 32p; 2.200mF 48p.

Tantalum bead, mF/V: 0-1/35; 0-22/35;
0-33/35; 0-47/35: 1/35: 2-216: 2-
3-3/35; 4-7/35; 6-8/35; 10/16: 10/25; '5/10
22/6-3: 2/10; 22/16; 3¥/10; 47/6-3; 100/3.
11p each.

VEROBOARD

100 sq.in good size offcuts. Mixed, or
an0-1£1-30.

ALUMINIUM BOXES

Compiete with base and PK Screws.

AB7  133x70x38mm s0p
AB8  102x 102x 38mm 50p
AB9  102x70x38mm a7p
AB10  102x 133%38mm 50p
AB11 102x 64 x51mm 47p
AB12 76x51x25mm “p
AB13 152x 102x 51mm a5p
AB14 178 x 127 x 64mm a5p
AB15 203 x 152x 76mm -50

AB16 254178 % 76mm
AB17 254 x 114 x 76mm
AB18 307 x 128 x 76mm
AB19 307 x 203 x 76mm

g222z
*83

AB23 102 x 102x 64mm 80p
AB24 133X 102x64mm 20p
AB25 152x102x76mm £1-00

VEROBOXES AND CASES

Professional 2 part boxes made of dark
and light grey high |mpacl polystyrene.
2518 120 x 65 x 40m, £1:90
2520 150xwx50mm £2-15
2522 188 x 110 x 60mm £2-35
Sloplng front version, ideal for mixers

220 x 174 x 100/52mm £4-

Casas white piastic top and bottom,
front and back aluminium paneis that

nlol in. Type:

1410 205 x 140 x 40mm £2-90
1411 205 % 140 X 75mm £3-28
1412 205 % 140 x 110mm £4-20
1237 154 % 85 x 40mm £1-80
1238 154 x 85 x 60mm t2'2$
1239 154 x 85 x 80mm £2-75
Small general purpose plastic boxes:
1413 71§ x40 % 24m 2p
PB1 |15x75x3mm 42p
DEVELOPMENT PACKS

Save £Eff s by buying a fuil range of
components at one go' All full spec.
marked devices. no rejects or old stock.
50V cetamic plate capacitors 5% 10 of
each value, 22pF to 1.000pF. Total 210
capacitors £2.70.

CR25 carbon film resistors, § watt 5%
10 of each value 10Nt to 1MN. total
610 £6-0¢0

Extended range. 1 ohm to 10M 850
resistors £8-30.

Electrolytics, wire ended 25V working
10 each of: 1, 2-2, 4-7, 10, 22, 47 and
100mF 70 capacitors for £3-20.

C280 polyesters, 10 of each value 0 01,
0-015, 0-022. 0-033, 0-047.

0-1, 0-15, 0-22, 0-33. 0-47mF. Houps
£4-00.

Zeners, 400mwW 5% BZY88, 10 each
3V to 30V total 260 £14-00.

} pack. § of each value £8-20.

Tantalum Bead caps. 14 values from
0135 to 1003, 10 of each total 140
caps £11-00.

See Practical Wireiess for detalls of packs of components, surptus goodas, atc.

All prices quoted include VAT. Add 15p postage on orders under £2. Mostorders

despatched on day of receipt. SAE with enquiries. Send 10p for Multimeter

Catalogue—free on request on orders over £3. Official Orders accepted from

Schools, etc. Export/wholessle enquiries welcome. Surplus components
slways wanted.
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SINCLAIR i1C20

IC20 10W + 10W stereo IC amplifier kit with free \booklet
and printed circuit, £4:95.

P220 Power supply kit for the above, £3-95.

VP20 Volume, tone-control and preamp kit, £7-95.

Send S.A.E. for free Ieaflet.

SINCLAIR BLACK WATCH
Fully assembled

with bilack

strap, £20-95*,

Bracelet, £2*.

JC12 AMPLIFIER
6W IC audio amp.
with tree data and
printed circuit,

.95*

DELUXE KIT FOR JC12
Contains extra parts for the pcb and volume and tone
controls. Mono version £2-33. Stereo £4-95.

JC12 POWER KIT

Supplies 25V 1A, £3-55.

JC12 PREAMP KITS

Type 1 for magnetic pickups, mics and tuners. Mono £1:50,
Sterso £3. Type 2 for ceramic or crystal pickups. Mono
88p, Stereo £1:T8.

Send S.A.E. for free leatlet.

S-DECS AND T-DECS*
S DeC £2:24

T-DeC £4-05

u-DeCA £4-45

u-DeCB £7-85

IC carriers—

16 dil: plain £9-07, with socket £2-21. 10TOS: plain 99p,
with socket £1-95.

SINCLAIR CALCULATORS*

Scientific N/A. Cambridge % £7-35, Cambridge
Scientific £11.45. Oxford 100 N/A. Oxford 300 £13-30.
Programmable Scientific with free mains unit £24-95.
Mains adaptors: for Oxfords £3-19; for Cambridge and
Scientific £3-15.

CBM CALCULATORS*

796MD 8 digit, %. memory £5-98. 897D 8 digit. %, 4 func-
tion memory £8-45. SR7918D 8 digit or 5+ 2, memory,
trig, log. pi. powers £11-90. SR1800 10 digit aclentific £20-55.
SA4148R 14 digit rechargeable scientific £21-95. Mains
adaptors £3-20.

CASIO CALCULATORS*

Personal Mini 6 + 6 digits. squares, powers, reciprocais
£4-45. Pocket 85 8 digits. %, const. £8-95. Memory 8R 8
digit, %, memory, const £8-95. Pocket Mini P-810
£8-95. FX20 £18-95. Mains adaptors £3.95.

NOVUS CALCULATORS*

750 6 digit £5-45. 835 8 digit, %, const. sq root. 4 function
memory £7-80. 4525 10 digit programmable scientitic
£45-80. 4510 £93-20, 4515 £37-85, 4520 £22-85.
Free charger with 4515, 4520 and 4525. Maina adaptors
for other models £4-20,

FERRANTI ZN414

IC radio chip £1-44. Extra parts and pcb for radio £3.85.
Case 90p. Send S.A.E. for free data.

SINCLAIR PROJECT 80 AUDIO

MODULES

FM tuner £13-25. Q16 £9-50. PZ5 £3-95. PZ6 £8-70. PZ8
£0-10. Trane for PZ8 £5-60. Z40 £5-75. Stereo 80 £11-95.
Project 805Q £18-95. Quad decoder £14-95.

BI-PAK AUDIO MODULES

S450 Tuner £18-95. AL60 £4-33. PA100 £13-45. MK60 audio
kit £27-20. Teak 60 £9-95. Stereo 30 £15-95, TC30 £4-60.
AL250 £16-15. Send S.A.E. for free data.

SAXON ENTERTAINMENTS AUDIO
MODULES

SA1208 £18-95. SA1204 £13-30. SAG08 £11-95. SA604 £10-30.
PM1201/8 £11-45. PM1202/8 £14.95. PM1202/4 £14-95.

PM1201/4 £11-45. PMG01/8 £9-95. PM301/8 £8-70. Send
S.A.E. for free ieaflet.

MISTRAL 24 HR. DIGITAL CLOCK KITS*
Includes pcb., power supply, case, ¢in display, chip and
atl parts. Kit £10-95. Built £12-50. Also Mistral 2, de fuxe
assembled version with alarm and tiit steep-over facility
£13.95.

NATIONAL MA1001H DIGITAL CLOCK
MODULE*

Complete module including $in display and clock chip
tully assembied on a 1}in x 3in pcb. Just add a power

supply. switches, etc., t0 produce a 24 hr. clock with
alarm and auto-dim. £8-55.

Send S.A.E. for our Digital Clock leaflet

Battery Eliminator Bargains
STABILIZED POWER UNITS*

- ies. Switched 1-30V In 0-1V steps. 1A output:
e et + Cose £14-40; Built £18-40. 2A output:
Kit £13-95; Kit + case £16-90; Built £20.85.

6-WAY SPECIAL £5-20

Switched output of Y4}/

B8/74/9/12V at 500mA.

6-WAY DOUBLE

RADIO MODEL £6-20

Switched output

3+ 24} + 446 + 6

7} + 74/9 + W12 + 12V at 250mA. Also 15/18/24V single.
3-WAY MODEL

Switched output of 6/7¢/9V at 250mA with 4-way muilti-jack
piug and free matching socket, £2-95%.

RADIO MODELS

50mA with press-stud battery connectors. 9V £3-25,
6V £3-45. 9+ 9V £4-45. 6+ BV £4-45. 4 + 4V £4-45,
Also 9V 300mA £3-95.

CASSETTE MAINS UNITS

T4V output with 5 pin DIN plug. S0mA £3-48. 300mA £3-95.
CAR CONVERTORS

Input 12V d.c. Ouput 679V d.c. 1A regulated. £4-75%.

BATTERY ELIMINATOR KITS

Send S.A.E. for free leatlet on range.

100mA radio type with press-stud battery terminals. 4V
£1-95.76V £1-95. 9V £1.95,

100mA doubls radio type with press-stud battery ter-
minals. 4V + 4}V £2:80. 6V + 6V £2.60, 9V + 9V £2.80.
100mA caasetie type with 5 pin DIN plug. 74V £1-95.
Brabliized 8-way type transistor stabilized to give low
hum. ¥44/6/74/9/12/15/18V 100mA £3-15; S00mA £4-85.
Heavy duty 13-way types 4/6/7/85/ 111\ 14/17/21/25/
28/34/42V. 1 amp model £4:40. 2 amp model £5-95.
Car Convertor kit. input 12V d.c. Output 8/74/9V d.c. 1A
regulated £2-95,

PRINTED CIRCUIT KIT £3-95*

Make your own printed circuits. Contains etching dish,
100 aq. in of pc board, 1ib ferric chloride. etch resist pen,
small drill bit, laminate cutter.

MAINS TRANSFORMERS ..

6-0-6V 100mA 95p. 5-0-9V 100mA 95p. 18V 1A £1.88,
0. 12, 15, 20, 24, 30V 1A £3-60. 12-0-12V 100mA £1.05.
0. 12, 15, 20, 24. 30V 2A £4-95. 20V 2}A £2-25.

SWANLEY ELECTRONICS

Dept. PE, PO Box 68, Swanley, Kent

Post 30p on orders under £2, otherwise free.
Prices include VAT {Overseas customers deduct
7% on items marked *, otherwise 11%). Official
orders welcome.

ELECTROTIME

SPECIALISTS IN ELECTRONIC TIMEKEEPING

ELECTRONIC DIGITAL
ALARM CLOCK MODEL EC3

LCD MODEL TLC4

LED MODEL TLES

% LARGE 4 DIGIT DISPLAY % 24 HOUR ALARM * A.M./P.M.
INDICATOR # BRIGHTNESS CONTROL # FLASHING SECONDS
INDICATOR * ATTRACTIVE WHITE CASE % 5 MINUTE REPEATING
SNOOZE ALARM

Complete Built Clock €14 inc. VAT

Continuous
Readout
utilising
Liquid
Crystal Features:
Display with * HOURS
Backlight for : gébé%LE:s
night reading s
% DAY OF WEEK

Features:

* HOURS

* MINUTES

* SECONDS

* DATE

£29:50 inc. VAT
Gold or Rhodlum plated

£39:95 inc. VAT
£41:50 inc. VAT

Rhodium
Gold

THE ““MISTRAL "’ 1
DIGITAL CLOCK

X

* PLEASANT GREEN DISPLAY % PULSATING COLON % 12/24 HOUR
READOUT * PUSH BUTTON SETTING * FULLY ELECTRONIC
* BUILDING TIME 1 HOUR

£11:07 inc. vaT

Complete Kit
Built Clock £14:95 inc. VAT

We are proud to announce the opening of our new show-
room in which you will find one of the largest ranges of
digital electronic clocks and watches available in the U.K.
So why not call and see us? One year's guarantee with all
models. Electronic accuracy to within seconds per week.

ELECTROTIME, Dept. 3/7, 11 Shepley's Yard, Shopping Precinct,
Town Centre, Chestertieid, Derbyshire. Tei. (0246) 35804

Please SUPPIY ... ruuusarerasrmnunsmnnsngess s snmsssimenanns
{ enclose cheque/postal order
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1a Wentworth Court, Aiston Road, Barnet
Telephone: 01-440 0409, 01-441 2328
INTEGRATED CIRCUITS
ETTR6016 £2-15 TBA120S #0p TBAS4D £2-10 TBAS73  £2-85 TBA9S0Q £2-80
TAAS50 22p TBA4B0Q £1-00 TBAS40Q £2-50 TBA750Q £2-25 TCA270Q £2-00
TAA700 £3-25 TBAS20Q £2-50 TBAS50Q £2-50 TBABOG $5p  TCA270SQ £2-15
TAABD  £2-20 TBASI0CQ £1-50 TBAS0Q £2-50 TBAS20Q £2-90 TDA40 £2-%0
SEMICONDUCTORS
2N696 12p 2N2369A 15p BFY7 25p [E5386 1p “TIPR2C”  £1-08
2N69T 13p 2N2646 44p BFT42 0p MUE3D Mp TISSO 18p
2N698 3p 2MN294 16p BFX29 28p  QA47 6p  TIS9 1p
2N699. 2N2904D 1¥p BFYS0 1%  0A% 6p  BAt00 10p
2NT706 11p  2N2906 14  BR100 2p  0As1 6 BAlM 15p
2N708 14p  2N4287 17p BR101 Mp OL7O 12  BA14S
2Ng14 14p 2N4288 18p BRYX Mp  IN4OO2 Sp  BA148 14p
2N$18 31p BF160 20p BSY51 20p  IN4DOE 9 BAtS4 12p
2N1132 21p BF167 BT106 95p  IN4148 8p BAI1SS 18p
2ANAN B8F173 2lp  BU1O502 £2-00 2N697T 15p  BAX16 20p
2N1302 14p BF178 Mp BUICS/O4 £2-80 2N30SS 8p  BCIO7 »
2N1303 14p BF179 0p 103 1p  2N6178 8 BC108
2N1304 18p BF180 2p BY12% 10p 2SC643A (1-70 BC108C »
2N1305 18p BF181 2Tp  BY127 10p 25C172Y £2-24 8C109
2N1306 BF182 35p BY133 15 TIP29 BC113 10p
N13)T 19p BF183 3p BY1e4 29p TIP2SA Qp BCl16 16p
N1308 BF184 18p BYX10 15p TIP23B #0p BC116A 17p
2N1309 24p BF185 BZX61CB 15 TIP2C 48p BC17 17p
2N16 1! 19p BF188 BZX61C15  15p TP 4p BC119
2N 20p BFIs4 1p  BZX61C43  15p TIPA S0p BC125 18p
N2147, T0p BF195 12p BZX61C81 15 TIPXB 4&p BC138 19
2N2148 58p BF19%6 12p BZX61C39 1p TIPNC S0p BC133
2N2218 BF197 14p B2Y83CI2 1 TIP31 S8 BCU2 25p
N21¢ 19p BF138 1p BZY8SC7VE 12p TIP3IA 4p BCI3 22p
N2 BF199 p B2YSBCBVZ 12p TIP3IB 50p BCHT »
NZ221 19p BF256LC Ap  BZYSSCIHt 12 TIPIC p BCl8 %
NR2R 19p BF259 28p BZY8sC18 12 TIPR 60p BC149 9
2N236Y 17p BF2N1 Wp E1222 2p  TIPR2A S8p BC152 18p
2N2369. BF33§ 33p ES04 1&p  TIP32B ®p BC154 18p
NEW MULLARD ELC1043/05 U.H.F. TUNERS
£3-50
All devices top quality. By return service. Trade enguiries welcomed. C.W.O.
Minimum order 75p. S.A.E. for complete lists. VAT 1o be added: 124% Semi-
conductors; 8% Integrated Circuits. Postage and packing: add 25p for all
orders under £1-50; add extra for alrmail.
Prices firm to and of 1976

(m====m======mu-

\BXPress component service
'same day turn round

QUALITY—SERVICE
RELIABILITY—CARE
FULL SPEC DEVICES
COMPETITIVE PRICES

S.A.E. brings Stock

List and Freepost

Order Service plus

Special Offers of the month

\ _orchard
ieleetronics

Flint House, High Street
] Wwallingford, Oxon

Tel: (0491) 35529. Telex: 4SP WALFRD 849349
S D D S S S . .-

Rebom i Lo
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ICS have
helped thousands
of ambitious people
to move up into higher paid
more secure jobs in the field of
electronics - now it can be your turn.

Whether you are a newcomer to the field
or slready working in the industry, ICS can
provide you with the-specisiised training so essentlal
to success.

Personal Tuition and Guaranteed Success

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

City and Guilds Certificates

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

Radio, T.V. Electronics Technicians
Technical Communications

Radio Servicing Theory

Radio Amateurs

Electrical Instaliation Work

Also MPT Radio Communications Certificate

Diploma Courses

Colour T.V. Servicing
Electronic Engineering & Maintenance

Computer Engineering and Programming

Radio, T.V. and Audio, Engineering & Servicing
Electrical Engineering, Installations & Contracting

Other Career Courses

A wide range of other technical and professional courses

are available including GCE.

Post this coupon or ‘phone today for free
ICS careers guide.

_ Age

Address
To ICS, Dept. 772X, Intertext House,
London SW8 4UJ

Iﬂs or telephone 01-622 9911 (all hours)
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TRANSFORMERS

ALL EX-STOCK—SAME DAY DESPATCH

MAINS
ISOLATING

PRI. 120/240V
SEC. 120/240
CENTRE TAP
SCREEN

Ref.

*115V
only.

30 VOLT RANGE
Prim. 200-240V

3000 86-401
or 240V Sec.

Sec. 0-12-15-20-24-30V

Amps

£
2-75

12 and or 24 Voit

PRIMARY 240-250 VOLTS

Ref. mps

12v 24v £
253 25
-0 5

19

50 VOLT RANGE
Prim. 200-240V
Sec. 0-19-25-33-40-50V

Amps
0-

SComawn =
=Y-Y-Y-Y-¥-T-X}

NO HIDDEN EXTRAS—

Prices

include VAT and P. & P. EXCEPT ¢t

WHERE CARRIAGE WILL BE ACCORDING TO WEIGHT AND DISTANCE--BRS

Electroseal Audlo accessorles. semiconduciors, panel meters and multi-meters.

£

15-
16-59
19-17¢

SWITCHES
SPST  TOGGLE 3
OPOT TOGGLE
OPOT SLIDE 6

FOR £1.08
£1-30

FOR  £1-08

ANTEX SOLDERING IRONS

15W £3-57 1BW £3-31 25W £2-99
SOLDERING IRON KIT £4-48
STAND FOR ABOVE £1-49

MAGNETIC TO CERAMIC
CARTRIDGE CONVERTOR
OPERATING VOLTAGE 20-45V only

CALLERS WELCOME (MON.-FRI.)
OR SEND STAMP FOR LISTS.

COMPONENT PAKS
200 Mixad value resistors {count by weight)
150 Mixed value capacitors (count by weight)
30 Mixed value precision resistors jw 2%
15 Assorted pots & pre-sets
10 Reed switches
3 Micro switches
20 Assorted tag strips
PLEASE STATE PAK REQUIRED
90p PER PACK

SCREENE
Ref mA

deveansasumy
R EY B

0-
0-
1
2
3
4
5
6
8
0
5

....
33
b1

$

]

HIGH VOLTAGE

Mains Isolating

Prim. 200/220 or 400/440

Sec. 100/120 or 200/240

PAP

VA Ref. £
60 243 5-91
350 247 13-48

1000 250 28-41t

2000 252 47-851

o

MINIATURES

Voits

12, 15, 20, 24. 30

3 watt RMS AMPLIFIER

5 Watt RMS AMPLIFIER
10 Watt RMS AMPLIFIER
25 Watt AMS AMPLIFIER
125W RMS AMPLIFIER
PRE-AMP for 3-5-10W
PRE-AMP for 25W

R
2

POWER SUPPLIES 25W
TRANSFORMER 3W
TRANSFORMER 5-10W
TRANSFORMER 25W

BNINSEIRNIER

HIGH QUALITY MODULES

POWER SUPPLIES 3-5-10W

AUDIO KIT 25W
2 4+ 25W Ampilifiers
1+ Per-Amp
1 + Power supply
1+ Transformer
1+ Front Panel
1+ Kit of parts to include on/off
switch. neon Ind. Sterep head-
phone socket. Plus Instructions
book £32-18.

NABBCONARNNNR

o
©w

BSR MINI-DECK

AUTO TRANSFORMERS
Ref VA Auto Taps

13 20 0-115-210-240

BRIDGE RECTIFIERS
50V 2A

4 Speed Auto Changer
BSR P128R

Single and Auto (Chassis)
Garrard SP25 (Chassis)

TEAK AUDIO KIT 25W

Teak venesred cabinet
164: + 11}: + 34:. aluminium chassis.
heat sink and front panet brackets

64 0-115-210-240
4 0-115-200-220-240
66 0-115-200-220-240
67 0-115-200-220-240
Rl eRadabel i 0-115-200-220-240
9 0-115-200-220-240
% VOLT RANGE a5 0-115-200-220-240 T F'M27AA5)
Prim. 200-240V 73 0-115-200-220-240 :
Sec. 0-24-30-40-48-60V

Amps CASED AUTO TRANSFORMERS TEST METERS

['B - 240V mains lead input & USA 2 pin outlets. 4
. 3 20VA £4-42
150VA £7.90
500VA £13-32
1000VA £19-861
2000VA £31-01¢

ON SITE TOOL

plus back panel and sockets etc.

NEW STEREO 30 £11.21

Complete Stereo Chassis inc.:

7+ 7w AMS., Amp. Pre-amp, Power
Supply. Front Panel. Knobs (only
needs Mains Trans.). Stereo 30 £17-99
Mains Trans £3-56. Teak veneered
cab. £4-54.

Scoovawn=o
coocdooood
Riocevea

-
55328338

e

CARTRIDGES
Magnetic Sonctone 100
Ceramic E.E.I.CS 2000
ALOS GP93-1
TCC ATSS

STEREO FM TUNER WITH PHASE-LOCK LOOP
Pro-selected stations supply 20-35V. 90mA Max.

NoowcoocoOO
UL UB DR
3 JTRE2R

Scexn

Barrie Electronics Ltd.

3, THE MINORIES, LONDON EC3N 1BJ
TELEPHONE: 01-488 3316/7/8
NEAREST TUBE STATIONS ALDGATE & LIVERPOOL ST

U4315
(USSR)inc steel carry case

POWER UNIT

CC12-05 Output Switched
3-4-5-6-7-5-9-12V
at 500mA. £5-11

Ref 95W

1SOLATORS
240 to 110V S00VA to 2KVA
(to BS3535) Send for details

NROBOMAWN =
cococoooooo

A Volume of
Practical Know-how

.. . can be made using these new-look self
binders for PRACTICAL ELECTRONICS to
become your most valuable source of
reference. With the Easi-Binder current
copies can be inserted as they are received,
without waiting for the completion of
twelve issues.
They are attractively made with the title
blocked in gold on the spine with the current
(or last) volume number and year. For any
previous volume numbers, please advise year
and volume and a separate set of gold
transfer figures will be supplied.

DD6I-B. Six IkW channels, using module At £2-10 inc. VAT and postage they are
PMSD1000, [owest cost system. Sizel64 X 8 x Sin. Price £64:50 inc. VAT. obtainable from:

DD62M. As DD61M but with six 2kW channels, size 25X 104 X éin. I 0 o A S L PPt e
Price £205-20 inc. VAT.

Post Sales Department, IPC Magazines Ltd.

Add £2-20 postage and Eacking for all systems. Lavingt St '

The Dimmit range includes rotary and slider control dimmers and Lavington House, 25 Lavington Stree
sound to light converters for home, entertainment and professional London SE1 OPF
applications. Ratings 1kW, 2kW, 3kW.

Dimmit
range of light
dimmers and lighting
control systems

Ilfustrated is the popular
PMSDI000 module. A 1kW slider
control dimmer, interference sup-
pressed, 60mm slider range size
44x 2% l{in. ldeal for low cost
stage and disco lighting. Wsed by
schools, theatres, studios, etc.
Complete with scale plate, fixing
screws and full instructions. £9.06
inc. YAT and postage and packing.

Complete compact light dimmer
systems for stage, club and disco
lighting, etc.

DD6IM (illustrated).  Six kW
channels, six outlet sockets, master con-
trol, mains onfoff switch, size 23 x 84 X 5in.
Price £140-40 inc. VAT,

All products are guaranteed and are supplied with full instructions I enclose P.O./cheque value......... for..... binders at
and applications. Full after-sales service. Technical advice given. £2-10 each for Practical Electronics Vol. No’s......
For full information on all modules and lighting control systems send
15p for our illustrated catalogue and price list. Callers welcome, visit our Name LERh=. .. DR L S o d B SN IS
showroom for a demonstration of any of the modules or systems, Mon.-Fri.
9.30 t0 6.0 p.m. Sat. by arrangement. AQAreSSIEE..... Sl . oo . couomsam e vsnmratioes s 2
YOUNG El.nclrnomlcs IITD- .............................................
DAY . il o550 - - - o Bl

183 Royal College Street, London NW1 9NN Tel. 01-267 0201
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NOW ALSO AT WALLINGFORD
WITH SALES & SERVICE 6 DAYS A WEEK

POWER AMPS AT LOWER* PRICES
MODULE RANGE FROM 30 TO 120 W.R.M.S

M Only 4 connections A Input—240mv
# Distortion typically Ml Size—6 x Ix tin

0-4% A Individually tested
W Single supply rait and guaranteed
SA1208 120W R.M.S./8N

PM1201/8 supply for one module

PM1202/8 supply for two modules
*SA1204 120W R.M.S./4N

PM1201/4 supply for one module

PM1202/4 supply for two modules
SA603 60W R.M.S./8 N

PM601/8 supply for one or two modules
*SA604 60W R.M.S./4N

PM601/4 supply for one or two modules
SA308 30W R.M.S./8

PM301 supply for one or two modules

SAXON CENTAUR
STEREO SOUND-LIGHT MOBILE DISCO

To-day's most challenging value—with sound-light cofiverter, synchronous
motor twin turntables, and features that give you professional ievels of opera-
tion. it still costs under £200 (V.A.T extra). With full-range heavy duty speakers
which pack to smake a single complete transportable unit. ABSOLUTELY
COMPLETE INC. HEADPHONES, CONDENSER MIC. AND CONNECTING

£19-50

CABLES.

@ d-channel sound/light converter, variable speed
B X-fade and P.F.L.

B Tape and microphone Inputs
@ Strong wood cabinets, Vynide covered

MINOTAUR 100
100 WATT RMS TOTAL
RANGE AMPLIFIER

Compatible with all Saxon System
7000 units, this is a superb ampiifier
readily adaptable to a wide range of
applications.
B 100 w.r.m.s into 802
Two mixed imputs, wide range bass
and treble controls.

£199:00

Delivered UK

500852

oy

B Fully protected against ait
Incorrect loads and short
circuits

B Plug isolated terminals

B Silver anodised facia
May be operated as a slave amplifier
Extremely compact (27cm x 16cm x

10cm) £47-50

SYSTEM 7000 MODULAR 'MIXING,

UP to 20 CHANNELS MONO/STEREO/MIXED |
B Inputs for all sources inc. mag. cartridge

Wide range bass and treble controls

$W monitor power outlet

Echo send/return facility

Feeds most amplifiers

With front panels, ready to use

tndividual monitor buttons

INPUT MIXER
Mono £8-50 Mono £8-50
Stereo £12-00 Stereo £12-00

PCB Modules only PCB Modules only
Mono £5-50 Mono £5-50
Stereo £9-00 Stereo £9-00

et

Power Supply
£7-50

(BETWEEN READING
and OXFORD)-

\ )
INGFORD OX
!P‘lA\tE\e (0491) 35529

T
LINT HOUSE mGH:muo 0DE

SAXON EQUIPMENT IS DE-
SIGNED AND MADE IN OUR
OWN CROYDON FACTORY

SYSTEM 7000
CONTROL UNIT

B Ready to plug in—no soidering at all
B Stainless steel front panet
B !nputs for

microphone
8 individual deck controls AND
fader
a
a

Low nolse (—80dB) 20Hz-50kHz +1dB
Volume,

CONTROLS—Master. Monitor.

Selector. X-fade. etc.

STEREO!

2 ceramic cartridges/tape/

left/right

A 1
Mono o Te34.50

Stereo £49-50
N MODULAR FORM
ON PCBs with all
electronics
£18-50
M.
Stereo £27.50
£3-50

Front panel

100 WATTS

SYSTEM 7000
LIGHTING CONTROL

B Full control of 3kW of -fights
(1kW/channel)
B Audio control plus sequence
plus override

B Variable speed sequence
B Stainless steel two tone panel—

matches mixer

B Operates from any amplifier

B Attractive Bondene case—free
standing or panel mounting

SOUND-LIGHT
SEQUENCER

::cl;l:nu and plug—ready 238‘00

SUPERFECT MODULE
On P.C.B. panel mounting £27 - 75
SOUNDLITE 3KW CONVERTER

Use with sny ampiffier £15.50

SAXON STROBES & LIQUID WHEEL

SUPERSTROBE

@ 1 flash/2 secs.—up to 20/sec.

8 Compact black Bondene case

@ |deal for moblle disco or smailer ciub

PRO-STROBE

B Giant 80 watt tube

W Discharge energy up to 6 Joules
® External trigger—audio up to 240V

150 WATT LIQUID WHEEL PROJECTOR

@ Complete with wheel and 150 watt
tungsten lam,

M wide range of extra effects may be
attached

Spare wheels £4-90

NOw
ONLY
£€17-50

NOW
ONLY
£29-50

£29-20

12”/50W high grade chassis units:

LOUdSpeakers 14000 gauss: presence dome: £14-50

Attractive range of speaker and other cabinets
Cabinets at our showrooms. Enquiries welcomed.

ACCESSORIES

Mics: Headphone: Special Lamps.

PRICES include carr. and packing.TVAT must be added to all orders at B%.I €.0.D. 65p extra:l S.A.E. all enquiries please.

Send your
ACCESS or
BARCLAYCARD
or phone in your number
for prompt attention. After
4.0 p.m. leave your message

on our answerphone alteration without notice.

Practical Electronics  September 1976

Orders by post—Please make cheques or crossed P.O.’s payable to

SAXON ENTERTAINMENTS LTD.
327-333 WHITEHORSE ROAD, CROYDON, SURREY CRO 2HS
Telephone: 01-684 6§385/0098
Shop Hours 9am-5pm. (Lunch 12.30-1.30): Sat. 9.30am-5pm. Prices and speclifications subject to
Mail Order desk 10am—4pm Mon-Fri.

VAT NO. 218 6921 49

TRADE ENQUIRIES
NORMAN ROSE
(ELECTRICAL) LTD

London 01-837 9111 Birmingham
021-236 4710 Manchester 081
273 1498 Bradford,
0274 28104

Yorks,

RGD ENGLAND 1091983
763



PI'(I(:Iit]:rlll Electronics Classified Advertisements

RATES: 15p per word (minimum 12 words). Box No.
be prepaid and addressed to GMG Classified Adverti

40p extra. Semi-Display £12'00 per single column inch. Advertisements must
sement Manager, Room 2337, “Practical Electronics”

IPC MAGAZINES LTD.,

Room 2337, King's Reach Tower, Stamford Street, London SE1 9LS. Tel. 01-261 5918

NOTICE TO READERS

Whilst prices of goods shown in classified
advertisements are correct at the time
of closing for press, readers are advised
to check with the advertiser both prices
and availability of goods before ordering
from non-current issues of the magazine,

I

TTL SPECTACULAR!
(All famous makes. Prices include YAT)

7400 i2p 7447 80p 74|07 29p
7401 13p 7448 82p 74109 S4p
7402 13p 7450 3p 74121 3ip
7403 13p 7451 13p 74122 50p
7404 1Sp 7453 13p 74123 59p
7405 1Sp° 7454 13p 4141 T4p
7406 27p 7460 13p 74145 78p
7408 I1Sp 7472 22p 74150 £1-0§
7410 13p 7473 27p 74I15! 69p
7411 20p 7474 28p 74153 65p
7412 16p 7475 47p 74154 £].35
7413 33p 7476 28p 74155 74p
7414 65p . 7480 44p 74157 86p
7417 26p 7483 76p 74160 £1-10
7420 13p 7484 97p 74164 £1.35
7422 20p 7485 £).03 74174 £1.10
7425 26p 7486 29p 74175 92p
7427 26p 7489 £2.50 7418] £2-19
7430 13p 7490 43p 74190 £1.25
7432 25p 7491 60p 74191 £1-25
7437 29 7492 46p 74192 £1-08
7440 13p 7493 46p 74193 £1-08
744 69p 7495 60p = 74195 90p
7442 63p 7496 69p 74196 £1.19
7445 80p 74100 97p IN4148 2p
ZTX108 7p ZTX300 I2p 1N4003 4p

Intel 2102 |K Memory £3
. DL707E 0-3in. Display 69p
Min. order £2. P. & P. 20p (ist class) CW.0.

Send S.A.E. for full list
J. C. JONES (Dept. PE2I)
46 Burstellars, St. Ives, Cambs.

PE17 4XX
(Mail Order only)

TURN YOUR S8URPLUS capacitors, translstors

cash settiement,

etc., into cash. Contact COLES-HARDING &
€O, P.0. Box 5, Frome, Somerset. Immediate

R.T. SERVICES
(MAIL ORDER ONLY)

77 Hayfield Rd., Salford 6, Lancs.

Tapped Auto Transformer, 240V-110V,
80 watts, £2 P.P. New.
Heat Sinks 5 x 4in, drilled for 2 TO3
transistors, New 65p.
Transformer 240V primary 25 volts at
[#amps. New £2. P.P.

FM Tuner with R.F. Stage and A.G.C.,
3 transistors, neg. earth, 24X 2% 14 in with
circuit, £1°75 P.P.

Crouzet Geared Motors 240V, 5/6/15/20
r.p.m. New £1°75 P.P

Panel with 220 approx. marked [C’s only
£4'50 inc. VAT. P.P,

Memory Array Panel, £1°50 inc. VAT, P.P.

Electrolytic Capacitors. 2,500 at 40V.
Size 3 x |}in. 2 for £1 P.P. NEW.

Transformers. [2.0-12V, 100mA, 9-0-9V,
100mA, 6-0-6V, 100mA, 99p each P.P,

P.C. Board. $/S, 5 x S{in, |0 for £1°25 P.P.

Mixed Pack of C280 series Mullard capaci-
tors, 100 for £1°30 inc. P.P.
Very large quantity of Mullard C280 capaci-
tors. In sacks. Mixed values. Also Mullard
electrolytics in sacks. Mixed values.
Enquiries invited from bulk buyers.

Tel. 061-236 1541

All prices include VAT and P.P.

RECEIVERS AND COMPONENTS

VALVES, RADIO, TV, TRANSMITTING,
INDUSTRIAL, 1930 to 1975. 2,200 types in
stock, many obsolete. List 20p. Quotation
S5.A.E. Postal export service. We wish to
purchase new and boxed wvalves. Dealers,
wholesalers, etc., stocks purchased. COX
RADIO (SUSSEX) LTD., The Parade, East
Wittering, Sussex. Tel. West Wittering 2023.

A-MP 4 PIN DIL IC HOLDERS with non-
rev's clip, Ilp each; 10 for £I. Belling Lee
Instrument Pointer Knob, 8p; 10 for 20p.
Diamond H. 20A, 250v, D.P.S.T. Toggle Switch,
65p each; £5°50 for 10. BZX79 5-1 volts 400 mW,
8p each; 10 for 60p. 1Z15 15 vole | watt, 10p
each: 10 for 90p. IN914 50 for £1. Motorola
2N3055, 50p each, 10 for £4°50. Texas Zener
Diodes 6v, 7v, 8v, 9v, 10v, | Iv, I12v, 13v, I5v, 16v
18y, 20v, 22v, 39v, all 10w, 20p ecach. Bush set
for T.I.P. transistors, 10 for 20p; 100 for £175.
Sude Sw. S.P.C.O., I5p each:’£1°20 for |0, Minj.-
mum post 20p. All prices include VAT. All com-
ponents full spec. FIELD ELECTRIC LTD.,
3 Shenley Road, Boreham Wood, Herts, 01-953 6008

Precision Polycarbonate Capacitors
All High StEubility—exkemely Low Leakage

%(0 v AD(I: RANGP 63V D.C. RANGE
slue men- Price o o o,
(uF) sions (mm)each ValueuF 1% £2% £5%
L D 0-01-0-2 £1-28 p 50p
01 27 127 68p [ 022-0-47 £1-32 77 51p
015 27 12.7 80p | 068 £1-44 84p 56p
022 33 16 86p | 1-0 £1-56 81p 60p
025 33 18 82p | 1-5 £1-7¢ 21.18 87p
033 33 16 86p | 22 £1-98 2£1.32 78p
0-47 33 19 #£1-10] 33 £2.40 £1.60 98p
05 33 19 211647 £2-82 £1-88 £1.23
068 508 19 2125 |68 £3.48 28232 £1.47
1.0 508 19 £1.87 |10 2408 £3.32 £2-01
1-5 508 2542164 | 15 27-14 2476 £2.88
2:0  50-8 25-4 21.95 | 23 £0-66 2644 £3-90

TANTALUM BEAD CAPACITORS—Value available:
01, 0-_2'2. 0-33, 0-47, 068, 1-0, 2-2, 3-3, 47, 6-8uF at

9p
12p
*BC147/8/9 10p
BC153

*BC1

8p
*BC154/7/8/9 12p

*BC212/212L 12p
*BC213/213L11p
*BC214/214L 11p
*BF194/5 12p
BFY50/1/2 20p
*BC182/182L 11p | AF178 40p
*BC183/183L 11p { AF239 38p
*BC184/184L 12p | *2N3702/4 11p |
POPULAR DIODES—1N914 6p, 8 for 45p, 18 for 80p;
IN916 8p, 6 for 45p, 14 for 90p; 1844 5p, 11 for 50p,
26 for £1:00, 1N4148 5p, 6 for 27p, 12 for 48p; 1N4001
5p; 002 8p; 003 81p; 004 7p; 005 74p; 006 8p; 007 8¢p.
LOW PRICE ZENER DIODES—400mW, Tol. 3-5% at
SmA. 3V; 3V3; 3V6; 4V7; 6V1; BV6; 6V2; 6V8; ve;
8V2;9V1; 10V; 11V; 12V; 13V; 13-5V; 15V; 16V; 18V;
20V;22V; 24V; 27V; 30V; 33V. All at 7p each, 5 for 38p,
10 for 85p, 50 for £3-12. SPECIAL OFFER: 100 Zeners
(may be mixed) for £6:00,
RESISTORS—High stability, low noise carbon film 6%
1W at 40°C, W at 70°C. EI12 series only—from 2:20Q
to2:2M . ALL at 1p* each, 8p*® for 10 of any one value,
70p* for 100 of any one value. SPECIAL PACK; 10 of
each value 220 to 2-2M (3 (730 resistors) 28°.
SILICOR PLASTIC RECTIFIERS—1-5 amp, wire-ended
DO027:100 P.L.V. 7p (4 for 26p); 400 P.I.V. 8p (4 for 30p).
BDRong BECTIFIERS—2} amp: 200V 40p; 350V 48p;
600V 55p.
SUBMINIATURE VERTICAL PRESETS—0-1W only:
All at 5p* each; 50; 100; 220; 470; 680 ohm; 1k; 2k3;
4k7; 6k8; 10k; 15k; 22k; 47k; 100k; 320k; 680k; 1M;
2M5; 6M.
PLEASE ADD 20p POST AND PACKING ON ALL
ORDERS. EXPORT—ADD COST OF SEA/AIRMAIL.
Add 8% VAT to all itema except those marked with ¢
which are 124 %,

8end 8.A.E. for additlonal stock lists.

Wholesale price lists available to hona fide companies.
MARCO TRADING (Dept. P.3)
The Old 8chool, Edstaston, Wem, Shropshire
Tel: Whixall 464/465 (STD 094 872)
{Proprs. Minicost Trading Ltd.)

2N3055 50p
0Ci1j2 20p
*NE565Timer61p
*741C 8pin DIL

32p

ZN414 £1-15
8N76013ND

£

1.50

|

BRAND NEW COMPONENTS BY RETURN
Electrolylic Capacitors 16V, 25V, 50V — 0-47, 1-0,
2-3, 4-7 and 10mF 5p; 22, 47 5ip (50V 6p); 100 7p
{80V 8p); 220 8p (50V 10p); 500 1lp (50V 16p):
1,000 (16V) 16p, 1,000 (25V) 18p, 1,000 (60V) 22p.
Subminiat T Bead Electrolytics—o-1,
0-22, 0-47, 1-0, 2:2 at 35V, 4:7/26V 11p; 10/26V,
22/16V, 47/6V and 100/3V 18p.

Mullard Min. Ceramic E12 Series 83V 2% —10—47pF
3p; 56-330pF 4p. Ceramic plate 50V E12 series
22-1,000pF and E6 series 1,500-47,000pF 2p.
Polystyrene R12 Series 63V Horlsontal Monnting—
10-1.000pF 8p; 1,200-10,000pF 4p.
Muliard Polyester 250V Vertical Mounting E6
Series—0-01-0-1 4p; 0-15, 0-22 5p; 0-33. 0-47 8p:
0-6811p; 1-0 13p; 1-520p; 2-2 29p.
Mylar (Polyester) Film 100V Vertica! Mounting—-
0-001, 0-002, 0-005 3p; 0-01, 0-02 3ip: 0:04,0-05 4p.
Miniature Resistors Highstab. E12 Series 5%—
Carbon Flim W 10-10M 0 (10% 1M up) 1p:
Metal Film } W 100-2M20) 1.5p; Metal Film §W
1107%-2M7n 1-8p; Metal Film 1W 270-10M O
-75p.
1N4148 3p; 1N4002 5p; 1N4006 7p; IN4007 8p:
BC107/8/9, 147/8/9, 157/8/9, BF194/7 9p.
Fuses 20mim glass, 1}in glass, 1in ceramic 2p.
Poat 10p (free over £4). Prices inclusive of VAT.
THE C.R. SUPPLY CO.
127 Chasterfield Road, Sheffield $8 ORN

500 COMPONENTS. Resistors, capacitors,
diodes, transistors, pots, coils, ete. Identified,
formed leads, fall-out and surplus, Good value

at £1°60. Allinclusive (U K. postal rates only).
C.W.0. please to: L. PENSENEY (PE), Bank-
head Farm, South Queensferry, West Lothian.

S 0125 02 INFRA RED
550uW
RED 15p 19p | Axal lead 49p
smW £1.55
panel G Y 27p 33p OPTODatatres|
ciete  'OR 27p 33p ORP12 55p
OPTO-ISOLATORS i 1 v Owc
TILIY 15KV 150khz €1 T&C?A' 5105‘; 22: ‘0.2, BA100
L0 25KV MMz @-asf ol T Bp S N
Avaslbond 2gm #50 | 400v TRIACS 2A 60p 104 £1-50
AC125:6/7/8 13p 2N2926(G) 12p | VOLTAGEREGS.
AD161/162 40p 2N3053 15p 5V 7805 Plastic
AF117 20p | 2oN2054 45p |12V 7812 1 Amp
AF124/5:6/7 34p | N3085 atp |15V 7815  an
BC 107/89  9p | 2N370234 12p | 18V 7818 £1.50
8C109C 12p | 2N3903 4 5/6 1p | 723 DIP14  S50p
BC147 889  10p | an264g 35p
BC157/89  11p | mprio2 0p BRIDGERECTS.
BC167:89  11p | oN3g1g 26p | 2A S0V 30p
BC169C 12p | 2n3823 30p | 2A 100V %p
BC17783 17p 24 200V 41p
BC16234L 11p| N9 3p | 24400V 4sp
BC1867  30p | IN40O? Sp
BC212:3 4L 12p | IN40023 ép | ZENERS2 7-33v
BCY70.71 72 13p 'N4gg;/5 7p | BZYBB or sim 9p
BF1945  12p | IN40GG Y 3, 1555 Timer
BF195,7  14p [ IN4148 Ll E
BFY5051  1sp | BA100 %0 | 'M3s0  £1.00
BFX29 30p | OAd7 8 | Znate 110
BFX84 24p | OA70 0A79 gp | 7808 160
B8SX19:20  16p | OA81 OA% 71p
oc7 10p | OA910A95 6p [p || SOCKETS
2N706 10p | OA200 &p | 8.pin 12p
2N1711 20p | OA202 ® | 14pin 13p
2N2219 20p | OP. AMPS 16-pin 1
2N2904.56.7 16p | 709 an 25p | Mica - bushes
2N2904:56A Wp | 7a18.pn  20p | TOI TOSE Sp
2N2926(R) | rs88D 1L 26p Daio Pen 70p
PRICES INCLUSIVE + 15pP. & P. (1stclass)
ISLAND DEVICES, P.0. Box 11, Margate, Kent

ELECTRICAL

STYLI AND CARTRIDGES. For the best at
keenest prices send SAE for free illus. list to
FELSTEAD ELECTRONICS (PE), Longley
Lane, Gatley, Cheshire, SK8 4EE.

Benk of 20 Neons, 80p (20p). 5 Figure Resettable
Counter, 18/22V, works on 12V, £2-50 (60p). Box
with 20 x LA2 Pot Cores +20 x 1% caps, £1.75
{80p). Copper Clad Pax. Panels: b6} x Hiin, 8 for 85p;
12 X 12in, 80p; 17} x 9}in, 90p; 8} X 8iin, 3 for
21.35. Pibre Glass; ‘7 x 8in, 65p; 13 X 5}in, 80p;
13 X 11in, £1-50; doubie-sided plus 10°%. AN C.P. 74
Series ICs on Panels, 30 for £1 (20), 100 Ass. S/Mica
Caps, 70p c.p. List 15p. refund on purchase. 7ib
Assorted Components, £2-80 c.p.
J. W. B. RADIO
2 Barnfield Crescent, Sale, Cheshire M33 1NL
Postage in brackets Mail order only

100 POLYESTER CAPACITORS €225
100 fully guaranteed electrically tested polyester
capacitors. No floor sweepings. All famous
makes ITT, MULLARD, ERIE, etc. Mixed pack
of YOUR CHOICE from the following values—
mainly 250V. Prompt despatch.

-0 mF 0-047 mF 0:22 mF
0-33
0-47

0068
0]
0- 0-15
£2:25 includes P. & P, Mail Order Only
B. MALLOY, (PE), 66 Woodvale Avenue,
Belfast, BT13 3EX, Northern Ireland,

764
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FOR SALE

LADDERS

MISCELLANEOUS

OSCILLOSCOPE. Heath 10.-18U unused £50.
GRANT, 29/5 Hillmeads Road, Kings Norton,
Birmingham,

DISCOLIGHTS, Summer sale. Soundlights
(3-channel) £16. Strobes £22. Free catalogue:
AARVAK ELECTRONICS, 12a(L) Bruce
Grove, London N17. (01-808 8923).

LIMITED OFFER, MM5314 full spec with data
£2-65. BC108A (plastic) 10 for T0p; IN4002 10
for 50p. 12-0-12 50MA sub min. 85p. BCY70
7 for £1, MAN3M with data 35p. SP322B (JK
flip flop) 16p. Add 10p P. & P. L.B., 43 Westa-
cott, Hayes, Middx. UB4 8AH.

MINISONIC part bullt including keyboard for
sale, FISHER, 54 Waterloo Road, Waterloo,
Huddersfleld.

WANTED
TOP PRICES PAID
NEW VALVES AND TRANSISTORS
Popular T.V. and Radio types
KENSINGTON SUPPLIES (B)
367 Kensington Street
Bradford 8, Yorks.

BOOKS AND PUBLICATIONS

UFO CHARTS8: Prediction Wave; ¢ Anti-
gravity”; Propulsion Theory; Daily Flight
Pattern; Optical Transistor Detector Circuit;
Radiation/Optical ; 3-way MOS Detectors; each
75p. DFM; Programmable Clock; 16 Channel
Computerised Recorder; Each circult £1-20.
Newsletter (Technology Sightings Reviews)
60p. R & E PUBLICATIONS, Highlands,
Needham Market, Suffolk.

START YOUR OWN BUSINESS
REWINDING ELECTRIC MOTORS

This unique instruction manual shows step by
step how to rewind motors, working part or
full time, without previous experience.
Everything you need to know easily ex-
plained, including where to obtain materials,
how to get all the work you need, etc., etc.
A goldmine of information and knowledge.
Only £3:65 pus 25p P, & P. from:
MAGNUM PUBLICATIONS, Dept. PES
Brinksway Trading Estate, Brinksway
Stockport SK3 0BZ
Overseas Distributors wanted.

FREE T.V.
CIRCUIT DIAGRAMS

AH main British T.V. sets (plus many foreign)
comprehensively covered in our easy-to-follow
T.Y. Repair Manuals—4 mono and 3 colour,
Just send model no., if colour (mfrs. chassis type
helps) with £4 and receive the manual covering
your set—plus your set's circuit diagram on
request free. Set of 7 only £25,

British T.V, Circuit Diagram Manuals—the
main mono (over 37 series) for £€9-50 and
virtually every colour for £16.

Full details of these artd other publicationsfrom:

T.V. TECHNIC
76 Church Street, Larkhall, Lanarks, ML9 JHE
Tel. (0698) 883334

SERVICE SHEETS for radio, TV, tape re-
corders, stereo, etc., with free fault-finding
guide, 50p and S.A.E. HAMILTON RADIO,
47 Bohemia Road, St. Leonards, Sussex.

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. 10,000
models. Catalogue 24p plus S.A.E. with
orders-enquiries. TELRAY, 154 Brook Street,
Preston, PR1 7HP.
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LADDERS, varnished, 20ft. 9in. extd., £20-50.
Carr. £1-90. Leaflet. Alloy ext. and loft ladders.
Immed. despatch. THE LADDER CENTRE
(PEE), Halesfleld (1), Telford, Salop. Tel.
586644. Order C.0.D.

EDUCATIONAL

TECHNICAL TRAINING.

Get the training you need to move up
into a higher paid job. Take the first
step now—write or phone ICS for detaiis
of ICS specialist homestudy courses on
Radio. TV. Audio Eng. and Servicing.
Electronics. Computers; also self-
build radio kits. Full details from: ICS
SCHOOL OF ELECTRONICS, Dept.

771X, iIntertext House, London, SW8 4UJ.
Tel. 01-622 9911 (all hours).

H.M. ELECTRONICS

275a Fulwood Road, Broomhill, Sheffield $10 3BD

Give your project that
professional looking
| finish. Bulld itin a BEC.
] Ory transfer lettering
BEC ! now available
CABINETS
ORION cabinet st or hed.
Send 15p (refundable) for leaflets.

RADIO AMATEURS EXAMINATION. City and
Guilds. Pass this important examination and
obtain your G8 licence, with an RRC Home
Study Course. For details of this, and other
courses (GCE, Professional Examinations, etc.)
write or phone: THE RAPID RESULTS
COLLEGE, Dept J81, Tuition House, London,
SW19 4DS, Tel: 01-974 7272 (Careers Advisory
Service) or for a prospectus only ring 01-946 1102
(24 hr recording service).

CITY & GUILDS EXAMS.
Study for success with ICS. An ICS

homestudy course will ensure that you
pass your C. & G. exams. Special
courses for: Telecoms. Technicians,
Electrical Instaliations. Radio. TV &
Electronics Technicians, Radio
Amateurs. Full details from: ICS
SCHOOL OF ELECTRONICS, Dept.

771X, Intertext House, London, SW8 4UJ.
Tel. 01-622 9911 (all hours).

TELEVISION

TRAINING

16 MONTHS' full-time
practical and theoretical train-
ing course in Radio and TV
Servicing (Mono and Colour)
for beginners, with GCE (or
equivalent) in Maths & English.
I3 WEEKS’ full-time Colour
TV Servicing course. Includes
100 hours practical training.
Mono revision if necessary. Good
electronics background essential.
NEXT SESSION commences on
September 13th.

Prospectus from London Elec-
tronics College, Dept. A9, 20
Penywern Road, London SW5
9SU. Tel. 01-373 8721.

COLOUR TV SEAVICING.

Learn the techniques of servicing Colour
TV sets through new homestudy course
approved by leading manufacturers.
Covers principles. practice and align-
ment with numerous illustrations and
diagrams. Other courses for radio and
audio servicing. Full detsils from: ICS
SCHOOL OF ELECTRONICS, Dept.

PRINTED GIRGUITS
and HARDWARE

Readily available supplies of Con-
structors’ hardware, Aluminium
sheet and sections. Printed circuit
boards, top quality for individual
or published designs.

Prompt service.

Send 15p for catalogue.
RAMAR CONSTRUCTOR SERVICES

Masons Road, Stratford on Avon
Warwicks. Tel. 4879

DO-IT-YOURSELF LOUDSPEAKERS for hi-fi
are our speciality. Full range of components
and accessories including chassis speakers,
cross-overs, sound absorbent, grille fabrics;
etc., always available. We stock the fabulous
value Helme speaker kits (complete with full
and easy instructions), also Peerless and
Wharfedale kits, Just about the lowest prices
anywhere! Send 81p stamp for bargain list to:
AUDIOSCAN, Dept. PE-976, 4 Princes Square,
Harrogate, North Yorkshire.

BURGLAR ALARMS
Supplies and equipment

Special Offer—Large size
PRESSURE MATS £1-20

MAGNETIC CONTACTS
with magnet. Flush and Surface 5p

BELLS, SIRENS, ALARM-UNITS, CABLE,
BELL COVERS, WINDOW FOIL, VIBRA-
TION CONTACTS. Send S.A.E. for free cat.

COMPLETE KIT. FANTAQTIG VALUE
Everything you need—only 240

Please add V.A.T, at 1249, plus 50p P.P.

A. D. ELECTRONICS, Warbreck Moor
Aintres, Liverpool L9 OHU. 051-525 3440

12 VOLT FLUORESCENTS

MADE BY THORN

35 0/ OFF LIGHTING. ideal _ for
(o] Caravan, Boat, Tent.

RRP Emargency Lighting etc.

All  lamps guaranteed
for 12 months.

21 Ins - 12 Ins
13 watt § watt
£4-30 £4-00

All lamps have On/Oft Switch. Wrong Polarity
Protection Device and Diffuser.

CASSETTES All Cassettes in Plastic
60 ETTE 2p Case with Index and
C90 cass S 45p Screwed Assembly.

—

All prices include VAT. Add Postage Sp in €1.

Quantity Dnss;::un(s. SALOP ELECTRONICS
1 P
771X, Intertext House, London, SW8 4UJ. P Rea R A
Tel. 01-622 9911 (all hours). 100 Units 10% Tel. 53206
765




1.C. EXPERIMENTER'S KITS
Learn about modern electronics with our new
series of Kits on digital logic techniques. Each
Kit contains specially selected 1.C.s, Holders,
Veroboard, L.E.D.s, and Instructions,
Available at £3-50 each (inctuding P. & P.)
Kit One-—~Gates Kit Two-—Flip-Flops
Kit Three—Shift Registers
Kit Four—Counters Kit Five—Displays
S.A.E. for further details to:
AUTOMATED HOMES
69 High Street, Ryton, Coventry CV8 3F)
(Mail Order Only)

HELVIE

DO-IT-YOURSELF
HI-FI STEREOD
SPEAKER KITS

..o The best value around !
Send fordetails
HELME AUDIOD
PRODUCTS LTD.
Dept. PE.
SUMMERBRIDGE
2 HARROGATE YORKS

Tel.Darley 279(Std Code 0423 72)

"GLASS FIBRE P.C.B.s

From your own tape, film or ink master
Send S.A.E. for quotation
PRACTICAL ELECTRONICS printed circuit

boards in glass fibre, drilled and tinned.

Radio Control System June to Aug. 76. Com-
plete set of 8 boards £5°30p.

Digital Frequency Meter May to June 76. Com-
plete set of 4 boards £4:20p. C.W.O. please.

PROTO DESIEN, 4 Higheliffe Way, Wickford, Essex SSIT 8LA

. BUPERB INSTRUMENT CASES by Bazelll,
manufactured from heavy duty pve faced
steel. Hundreds of people and industrial users
are choosing the cases they require from our
vast range, competitive prices start at a low
78p. Examples: width, depth, height, 8in.x
6in x 3in, £1-56; 10inx éinx 3in, £2-20; 10in X
8inx 3in, $2- 15 12in X 10in X 3in, £3.80;
8in X 4in X 4in, 21-80 10in X Gin X 4in, £2:70;
12in x 8in x 4in, £3. 60 7in X 7in X 5in, £2-65;
8in X 10in X 6in, £3- so 12in x 8in X 7in, 24;
12inX 12in % 7in, £4-40." Plus over 400 models
to choose from. Prompt despatch. Free literature
(stamp_would be appreciated): BAZELLI,
Dept. No. 23, St. Wilfrid’ s, Foundry Lane,
Halton, Lancaster LA2 6LT

TRANSMIT!

* Umque TRANSMITTER RECEIVER
Kit. No licence examinations or tests
required to operate this transistorised

equipment. Easyto build. Gettrans-
mitting. Send £7:95 plus 20p P. & P.

%. Psychedelic MINI-STROBE Kit. Take
a pocket-sized lightning storm to
Disco’s and parties. ‘Brain-freeze’ 'em
with vari-speed stop-motion flashes.
Includes super case too. Send £3.50
plus 20p P. & P. "

(All prices include V.A.T.)

Send remittance to:
BOFFIN PROJECTS
4 CUNLIFFE ROAD
STONELEIGH, EWELL, SURREY
{Mail order U.K. only)
Or for more details, send 20p for lists

ENAMELLED COPPER WIRE

S.W.G. Hb reel 41b ree!
10to 19 2-40 £1"35
20 to 29 (1'45 £1°40
30to 34 £2°60 £1:50

35to 40 £2:85 £1'60
Alf the above prices are inclusive ofposnge and
packing in the U.

COPPER SU PPI.lES
102 Parrswood Road, Withington,
anchester 20
Telephone 061-445 8753

766

QUALITY ASSORTED nuts, screws, washers.
Brass and steel. Various sizes. Approx. 6oz
65p inclusive: BRITTAIN, The Bungalow,
Buckhurst Lanc, Sunninghlll Berks, SL5 7QB.

RADIO-CONTROL JOYSTICKS

XTALS—SERVO MECHANICS—TXCRX
CASES—MINIATURE PLUGS/SOCKETS, ETC.
S.A.E. OR PHONE EVENINGS FOR DETAILS

D MODELGEAR, 58 Lowther Grove

g‘ Garforth, Leeds L825 1EW

D  Tel. 097-38 4355 evenings

COLCHESTER’S COMPONENT 8HOP open
Sunday-Friday, 12-6 p.m. J, K. ELEC-
TRONICS, 11 Mersea Road. Tel. 84433,

LOW COST — HIGH EFFICIENCY
AUDIO osciiiiror £18

g
-
RANGE: I10Hz to 100kHz. OQUTPUT:
sine/sq. DISTORTION: less than 0:02%,. 9V
battery Also available in Kit form at £14.
Add 89, VAT, P. & P.and ins. 75p.

Leaflet avmlable, also F.M. Signal Generator,
Millivoltmeter, freq. meter, THD analyser,
P.S. Units.

TELERADIO ELECTRONICS
325 Fore Street, London, N9 OPE
Tel. 01-807 3719

CLEARING LABORATORY, scopes, recorders,
testmeters, bridges, audio, R.F. generators,
turntables, tapeheads, stabilised P.8.U.s, sweep
generators, test equipment, etc. Lower Beed-
ing 236.

PHOTOTECH (EUROPE)

New Optoslectronic Detectors
Type I: Photodiode, 2 pin Configuration: Photo-
sensitive area 0-85 x 10-? square inches.

Type 2: Phutoswitch, 4 pin Configuration,

20V-30V supply. Sw:tchm; threshoid set by

external R-C,

Type 3: Photoswitch with automatic threshold

adjustment 6 pin Configuration 20V-30V

supply.

bEdD Gallmm Arsenide Phosphide red emitting
jode.

Data and operating notes sent with each order.
Prices: (including VAT, packaging and carriage)
Type |: 75p each Type 2: £1-00 each
Type 3: £1'50 each

LED: I7p each, or free with each
optoelectronic detector ordered
Please send C.W.O. or S.A.E. for data only to:
Phototech (Europe), 23a Upper Elmers End
oad, Beckenham, Kent

PRINTED CIRCUIT BOARDS. Supplied com-
plete, glass fibre with a soldering varnish
finish. (6p per sq. in. P. & P. 3 g) R. DAR-
LISON, 1 Valentine Drive, Oad Leicester.
Tel. (0533) 716273.

ZN[040E inc. data £7-50
Unmarked reject of above £3-50
Counts/Displays/Resets O.K.

7489 Fully Functional 64 Bit
Ram-Speed Failures 90p.
2-Dual{Matched NPN Trans. £1
4-Tested Silicon Photodiodes £1
All prices inc.  (Mail Order Only)
GJD ELECTRONIGS, 105 Harper Fold Road,
Radcliffe, Manchester M26 0RQ

LOW COST 1.C. MOUNTING for any size DIL
package. 100 Soldercon sockets 85p. 7- and 8-
hole plastic supports 5p/pair. Quantity rates.
S.A.E. detalls and sample. Trial pack 85p.
(P. & P. 10p/order): PKG ELECTRONICS,
Oak Lodge, Tansley, Derbyshire, DE4 5FE.

PUBLIC ADDRESS
ENGINEERING!

Find out more, join the Association of Public
Address Engineers—Details from:

The Secretariat
APAE

47 Windsor Road
Slough, Berks.

RECHARGEABLE NICAD BATTERIES, Pencell,
AA 94p; Sub. “C* £1-16; °C” £1-92; “D"
#2:69; PP3 £4:48. Chargers: 8£4-48, £4°48,
£4-98, 2498, £3'98 respectively. Others avail-
able. All pricesinclude VAT. Add 10% P. & P.
8.A.E. for price list plus 26p for Information
booklet. SANDWELL PLANT LTD., 1 Den-
holm Road, Sutton Coldfleld, West Midiands.
Tel. 021-354 9764.

suLe™E TREASURE TRACER
S MK “' Metat Locator

B Vericap tuning

B Britsin’s best saiiing metal locator kit
B Fitted with Faraday shieid

8 Speaker and sarphone operation

B Prabulit search coit assembly

B Five tranestor circult

B Thoroughly profess:onal finish

B You only need soldering Iron. screw:
Griver. pliers and snips

® As voen on BBC-) and BBC-2 TV

Send stamped. eddrassed enveiops.

£12-50 £17-50
Poat B5p « £1 40 VAT (8%}

Post 85p + €1 00 VAT (8%)
MINIKITS ELECTRONICS 6g CLEVELAND ROAD
LONDON E18 2AN (Mail Order Only}

Complete
it

Bwit and
testea

G8CZW DIGITAL
FREQUENCY METER

DiGiTaL VRS QUENCY WaTER) (d

COMPLETE 50MHz KIT £54 Inc. VAT and Post

[
ZN 1040E Count/Display 1.C 8-90
integrated Circuit Pack 9-25
Dtsplays and Filter 7-28
Semiconductor and Diode Pack 2-38
Resistor and Capacitor Pack 2-98
Logic and Display P.C.B.'s 4-84
S MHz Crystal 3-45
Transtormer 8-0-8V (+ 60p P. & P.) 2-42
1.C. Sockets Pack 2-30
Switches, Knob, BNC Sockets. etc. 4-15
Hardware and Wire Pack 1-45

Case—Two-tone PVC-faced steel punched
and lettered (+ 75p P. & P.) 5-75

Spare min. BNC Sockets {50 ohm} 0-65
Spare min. BNC Plugs (50 ohm) 0-70
Complete kit of parts for High Impedance

Butter (includes PCB) 3-62
High Impedance Butfer P.C.B. bniy 0-80
Complete kit for VHF pre-scaler (includes PCB

but less I.C.) 1-78
VHF Pre-scater printed circult board only 0-80
SP8531B 500MHz Pre-scaler I.C. 8-96
ZN1034E Precision Timer 1.C. 2-97
ZNAT16E 35 digit digi-voltmeter I.C. 6-48
Digital Voltmeter P.C.B s and Circuits 378
NES592 Wideband video amplifier I.C. 1-43

All prices Inc. VAT at the standard rate. Pleass add
20p P. & P. for packs. S.A.E. for full fists.

ELECTRONICS
(OLDHAM) LTD.

83 Lees Road, Oldham OL4 1UW
Tel. 061-624 8812
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with alarm and snooze features
SPECIAL OFFER
£18.95

inc. VAT and P. & P.

\r_—~-.

Features: @ 0-7 inch High Digits ® Variable Intensity @ 24-hour Alarm @ 5-minute Repeating, Snooze Alarm @ Alarm Set
Indicator ® Snooze indicator @ Pulsing Second Indicator @ Power Interrupt Indicator @ Alarm Cancel Features—Tlit Operation
@ Alarm Tone Output @ A.M.-P.M. Indicator
Size: 130mm x 90mm x 95mm. Welght: 100z. Power supply: 230V a.c. *10% 50Hz.

Manulfactured to high standards by a major American electronics corporation.

i ia- I i f ifable readers full
;h;:;t::z;ilystyledsohd oSt el (age el oo =T b Please send [J electronic clocks as lllustrated. | enclose

I cheque (1 postal order [1 money order [ for £18-35 which

Free trial In your home—Try out the clock in your home. If digltal lime is not
tor you return it in original condition within 10 days and we’ll refund your
money without question.

TIME MICROELECTRONICS

TM P.O. Box 29, Brighton Hill Parade, I 2T ¥ ok s Sl
Basingstoke, Hants RG22 11EH. I Signature £ AN AN Ll

SN TRNUR | (p.E. JOANNA

Build, Dismantle and Rebulid El '
Over 100 Different Projects ectronic
and Deslgn New Circults too Plano

Radio Receivers and Transmitters, Telephone
Amplifiers, Time Buzzers, Battery Checkers,
Circuits, Amplifiers, Directional

includes P. & P.
Name. .............

Address .....

Continuity Testers,
Electronics Birds. Guns.
Metronomes, Sirens,
Rouletts, etc. Al in one kit

INSTANT ATMOSPHERE
SOUND TO LIGHT WITH A.G.C.

Adds visual impact to sound and beat—Essential for
mobile discos—Outperforms all manual control units—

. . . educationai kits of
exceptional quality”

(Audio mag.}
. ., worthwhile . . . good
value for money”

Features which Ity set
cach channel for optimum performance—infinite
combinations of any three coloured lights—Creates
the  perfect for  dancing: ncti
consistently on any system at any volume from {W
to 200W without  adjustment—Provides  instant
aimosphere for any occasion.

% AGC range 2V 1o 40V input (RMS). Suits 4, 8,
or 16 ohm systems.

(Everyoay Electronicsmag.)

Educational manuals in-

! h it. N * 1 imped han 1.000 ohms. Com-
o Rl ALL PARTS CAN BE PPyl Salasaa Taf dbsoluteiéater il NS
Gured: Sutalefor b SUPPLIED b e ey
: . o ;?oa":rl\or:ﬁgh-connecled input jacks. Ensures tidy
. e Els e
100 project kit £19-60 [o34 g Keyboard, Keyswitch, P.C.B.s, * H;Sffn‘:ie’f‘fwf.i‘r.“;,“k’l‘i controtlet visible in the
y ; i dark.
45 project kit £15:60 Hard_ware' nglcondugtors, * Size: B4in x 44in x 24in Plus non
% project kit £12:10 : Resistors, Capacitors, Cabinets 215 x 108 x S8mm slip fect
(hdd-on kits avaliable too) [ i Complete kits or easy stages UNBVEAAJJAEBLE £32- 95
Prices Include manuals, ¢ g
b.n::'“. v:T and P8 P [ R A Send S .A.E. for details Inc. VAT, P. & P.. 3 piugs pius generous mains lead.

?lurdy}. reliable. attractively finished and casy to use.

t in thi f 1 A i

Cheque/P.0. (of 11%.'or lfl,lémmed literature) leuasru?e:.g l‘;:nlll ::(a:fs“S?A?g.m;hh::;yb[;rcim::;r::ilege".
1o Dept. Send today to sole distributors:

Satstaction guaranteed 31 Mountfieid Road, Bramhall A1 FACTORS

ELECTRONI-KIT LTD, 408 St. John's Strest. i Dept Ead 245 Nogh Shichmocdstpecafotiiphan:
London. E.C.1, (01-278 4579} StOCprrt, Cheshire SK7 1LY NC1 4EQ. Demonatiarion (o caliers. Tel. Notingham
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PRICES INCLUSIVE OF VAT

Add 200 P & P.—NO OTHER EXTRAS

MAIL ORDER
ONLY

Fully branded devices by RCA,

TEXAS, MOTOROLA, MULLARD, etc.

GOVT DEPTS COLLEGES
ETC ORDERS WELCOME

(OFFICIAL ORDER £5)
VAT INVOICE SUPPLIED

Est 1971 VAT No 227 079263

ISTOR
VOLTAGE nEGuuroas (PLASTIC) .
Ext. Comp. 8 pin DiL 40p | 723 amp +Ve _ve { AGI6/7  18p 16p | 2N2926RB  9p
Ext. Comp. &14pin DIL  3p | 14 pin DIL 45p ' e0s 1500 7905 215 | A1 ol i Al i
Ditt. Comp. 14 pin DIL s5p 12V 7812 150p 7912 215p P | BRY39 B P
7 Data Sheets on AC176 18p | BSX19/20 20p | 2N3053  19p
nt. Comp. 8/14 pin DIL 25p a Sheets 15V 7815 150p 7915 215p
Vol. Regs 1 3 2150 | AC187/a  18p| BUlos  17sp | ON30S4  Sdp
747 Dual 74114 pin DIL e7p | Yol Fege. 0 H e P | AD149  46p| BUT0S  312p | 2N3055  54p
748 Ext. Comp. 8 pin DIL MWp PEnd 24V 7824 150p 7924 215p AD161/2 J9p | MJ2955  108p | 2N3442 151p
CA3100 Op. Amp. TOS 180p | 1462 Dual Vol. Reg. 300p."Preset at = 15V AF114/5  18p | MUE340  4ep
CA3130S CMOS Op. Amp. 8 pin DiL  108p Adjustable from = BV min. to * 20V max. AF116/7 18p | MUE2955 107p
LM3900 Quad Op. Amp. 14pin DIL  81p AF139 40p | MJE30S5
MC14 Dual Op. Amp. 8pin DIL 7 OPTO ELECTRONICS LEDs AF233 ap | MPSAGE 37
58 Op. Amp. 8 p Sp p
OCP70  33p Seven S¢nm¢m TiL209  18p MPSA12  56p
NE536T FET Op. Amp. TO99 300p 0cP7I 1200 (Red) BC107/8 10p R
LINEAR ICs e 211 “BC10SC  11p P
ORB12L Aip %6, 30 [ Blue  ep | MPSUSE  gp
CA3028 Dift. Cascade Amp. 120 | ORPe0 75 160p  (Green) BCNQ/ ‘op oc28 700
7416 3sp CA3046 s Transistor Array 750 | ORPSt 85 1.0p T2 78 | ERio 1o | ocss
7417 36p CA3048 Quad Low Nolse Amps.  250p | 2N5777  43p DL747 2500 RLSOOT ¥ | 5Ll el | G 20p
7420 18p CA3089E  FM IF System 16 DIL 250p Hetgac 15: ocT2 25p
7422 20 CA3090AQ FM Stereo Decoder 4500 T A0V 1500 35p
P SCR-THYRISTORS B8T106 BC177 20p
7422 38p ICLBO38CC VCO Funct. Gen. 3709 1A S0V TOS % Plastic: C106D BO178 w7p | TIP29s5  8sp
7425 33p LM380 2w Audlo Amp. 15| qawvTos 4% A0V ™ | BC179 20p n?&ﬁ 45p
7427 40p LM381 Stereo Pre Amp. 5P AVTOS  Sep 2N4444 BA/GOOV »p | BC1823  12p | o
7430 18p M252 Rhythm Generator 900p | 3A100VStud T TO86: 2N3525 BC184 14p 7::33;: :‘9
7432 3Np MC1310P  FM Stereo Dec. 1750 | 3A400VSwd  $ip SAA0OV we | eciEy ;e | TPIA S
7437 32p MC1495L  Multiplier w0p | 7AMOV T092. MCR101 BC212 wp | 1 m:
180 . e MC1496L  Bai Mod/Demod. 1sp | TOS+HS o 9p Gy | Bcas 13| ripmsa 24
T MFCAO00B W Audio Amp. 7op | ATOVPwc My NEOMAN  Be | BC2 116 ) mipga L
16A 400V Plastic 185p i p
7443 130p MFC6040  Electronic Attenuator 180p NS064 0-BA/Z00V TIP41A 70p
7444 130p NESS5V  Timer 8 pin DIL aop | 164 600V Plestic 200p NS08 “p :g:;: 2p | TEOA
7445  100p NE556 Dual 555 14 pin DIL 90p |~ o Lcs s ‘33: ZTX108  11p
7446 108p NE561B  PLL with AM Demod. 290p 400V 500V OTHER ZTX300  15p
oY w0430 110p | BDIB S0 | ZTxsp0 17
7447 81p NES628  PLL with VCO 30p | 3.mp 92p 120p 140p 4000 86739 129 | 2330 P
7448 ::p NES65 PLL 218p | gamp 95p 150p 180p pry 1103 BD140 190 | Snge? =
e ALt NESEGV  PLL Function Gen. 200p | 10amp 117p 180p 200p B0 2e | BF1s  24p | 2Ne%s b
P NESB7V PLL Tone Decoder 200p | 15 amp 156p 220p 250p BF167 25p | 2N706 20p
2567 Dual 567 400p BF173 2N708 200
SN72733  Video Amp. 150p | BRIDGE DIODE! IN9t4  ap | Bregq 2N918 wp
SN76013N  Pwr. Audio Amp + HS 175p | RECTIFIERS | BYi00 31p | IN4001 89 | Br1es 9
SN76023N  Pwr. Audio Amp +HS 175p | 1A 100V 25p | BY126  15p 1moom7 :p BF19% 19p
TBAG41B  Audio Amp 1A 50V 23p | BY127 18p P i BF197 36p
" 1A 100V 25p | QA47  #p | TN4148  4p | ppogg 40
TBASOO SW Audio Amp. 112p P
o, 1A 400V 270 | OA7T0  10p | zeNERS BF257/8 22p
TBA810 TW Audio Amp. 125p
1A 600V 3%p | OA81  15p w1 BFR39/40 22p
TBAB20 2W Audio Amp. 100p | oa 50v 35p | OASS  15p 400m1w Pl B o =
TDA2020  20W Audio Amp. 375p-8 24 100V 40p | OA%0 22p SEXe4 2
ZN414 TRF Radio Receiver 140p | 4A 100V 83p OTHER BFX85/6 2p
MMS5314___ Clock IC 24 pin DIL 4 AEY11 70p | Brxs7 5
LOW PROFILE S8OCKETS BY TEXA$—3 pin ;5‘05 1229 BFX88 azp
14p; 14 pln 15p; 16 pin 16p; 24 pin S4p. P BFY50 25p

TECHNOMATIC LTD

54 SANDHURST ROAD
ONDON NW9
Tel. 01-204 4333

Al

Bamber, B., Electronics .
Barclay Electronics
Barrie Electronics ..
B.H. Components
Bib-Hi-Fi .
Bi-
Bi-
Birkett, J. .......
Boftin Projects .
British National Radio & Electronics

School
Butterworths
Bywood Electronics ..

Cambridge Learning
Chiltmead Ltd. ..
CLEF Products .
Copper Supplies
Crescent Radio Ltd.
Crofton Electronics
C.R. Supply Co. .....

Daram

Factors

A.B.C, Electronics (Oldham) Ltd
A.D. Electronics ..
Alben Engineerlng 3
APAE
Arrow Electronics
Astro Electronics .
Automated Homes .

Pak .
Pre-Pak

INDEX TO ADVERTISERS

Electrovalue Ltd. .
Elvins Electronics .

Field ElectricLtd. ..
Flairline Supplies ..

GJD Electronics
Greenbank Electronics .
Greenweld Electronics ...

Harverson's Surplus ..
H.B. Electronics
Helme Audio ...
H.M. Electronics

I.L.P. Electronics Ltd. ...............
International Electronics Unlimite
Intertext iCS ...
tstand Devices .

Jones, J. C. ..
J.W.B. Radio

Kensington Supplies .
Kit Kabs

London Electronics College .
Lynx Electronics

Magnum Publications
Malloy, B

Orchard Electronics
Osmabet .

Phonosonics
Phototech (Europe)
Precision Petite
Print-A-Kit
Pronto Eiectronics .
Proto Design ...
Pulse Electronics .

Radio Components Specialists .
Radio Exchange
Ramar Constructor Services
R.S.T. Valve Mail Order Co
R.T. Services
R & TV Components .

Salop Electronics
Saxon Entertainments Ltd.
Sintel
Special Products
Swanley Electronics .

Tamba .
Tandy ..
Technoma
Teleradio Electronics
Time Micro Electronics
Trampus Electronics
T.U.AC. ...
TV Technic

M. Dzuibas . Maplin Electronic Supplies
Marco Trading ..... 764 Wentworth Radio

Eaton Audio ....... 0 s Marshall, A., & Sons 725 Waest London Direct Supplies .

Electronic Design Assoc. . Milward, G. F. ...... 747 Wilmslow Audio .....

Electroni-Kit .. Minikits Electronics . W.K.F. Electronics .

Electrospares Model Gear .......

Electrotime ...... Modern Book Co Young Electronics ............ PSS e, | 762
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SUPERSOUND I3 HI-Fl MONO
AMPLIFIER A superb solid state audio
amplifier. Brand new

components throughout,
5 Silicon transistors

wave rectifica-
Output approx.
13 watts r.m.a. into
8 ohms. Frequency
response 12Hz, 30KHz
+3db, Fully integrated
pre-amplifier  stage with
separate Volume, Bass boost and
Treble cut controls. Suitable for 8-15 ohm speakers.
Input for ceramic or crystal cartridge. Sensitivity
approx. 40mV for full output. Supplied ready built and
tested, with knobs, escutcheon panel, input and output
plugs. Overall size 3" high X 6" wide X 73" deep.
AC 200/250V. PRICE £13-75. P. & P. £1-00.

==t RICEISWD.P. & P.£100.
DE LUXE STEREO AMPLIFIER
(= A.C. mains

g E 3 - 200-240 v.

s ffeai idl:ng
. fullyyisolaz

=jted mains
transform -
.| er with full
wave recti-

fication
giving ade-
uate

- smoothing with negligible hum.
Valve line-up:-2 X ECLS6 Triode Pentodes. 1 x EZ80
as rectifier. Two dual potentiometers are provided for
bass and treble control, giving bass and treble boost and
cut. A dualvolume controlis used. Balance of the left and
right hand channels can be adjusted by means of a sepa-
rate ‘Balance’ control fitted at the rear of the chassis.
Input sensitivity is approximately 300m/v for full peak
output of 4 watts per channel (8 watts mono), into 3 chm
peal Tull negative feedback in a carefully calculated
circult, allows high volume levels to be used with negligible
distortion. Supplied complete with knobs, chassis size
11'w x 4”d. Overall height including valves 57. Ready
bullt and tested to a high standard. £12.40. P. & P. £1-30.

HARVERSONIC STEREO 44

A solid state
sterec amplifier
chassis, with an
output of 3.4
watts per chan-
nel into 8 ohm
speakers. Us-
ing the latest
L ) high  techno-
logy integrated circuit amplifiers with built in short term
thermal overload protection. All ts includi

HARVERSONIC MAINS OPERATED
SOLID'STATE STEREO FM TUNER

Designed and styled to match our 10 + 10 amplifier
but will suit any other standard stereo ifier.

HARVERSONIC SUPER SOUND
10 + 10 STEREO AMPLIFIER KIT

A really ficst-ciass Hi-Fi 8tereo Amplifier Kit. Uses 14
istars including Sili ;

The design incorporates the very latest circuitry
techniques with high-grain, low noise IF stages.
Automatic frequency control to “lock on’* station and
prevent dritt. IC stereo decoder for maximum stereo
separation. L.E.D. for stereo beacon indicator. Nom-
inal output of tuner 100mV. Approximate size 124in wide
X 8in deep by 2%in high. Supplied ready built, fully
tested and fully guaranteed. AC mains 200/240V (not
available in kit form). ’ o

Special Offer £22-50 + £1-40 P. & P.

LATEST ACOS GP91/18C mono compatible cartridge with
tfo stylus for LP/EP/78. Universal mounting bracket.
£1-60. P. & P.18p.

CERAMIC STEREO CARTRIDGE. Universal mounting
brackets and turnover stylus. 70mV per channel output.
ONLY £1'90. P. & P. 18p.

SONOTONE 9TAHC COMPATIBLE STEREQ CARTRIDGE
T/Q stylus Diamond Stereo LP and Sapphire 78.
ONLY £2:86. P. & P. 10p. Also available fitted with twin
Diamond T/O stylus for Stereo LP. £2:86, P. & P. 18p.
LATEST CRYSTAL T/0 STEREOQ/COMPATIBLE
CARTRIDGE for EP/LP/Stereo 78. £1.80, P. & P. 18p.
LATEST T/0 MONO COMPATIBLE CARTRIDGE for
playing EP/LP/78 mono or stereo records on mono
equipment. Only £1-58. P. & P. 18p.

SPECIAL OFFERS

Mullard LP1169 RF-IF Double Tuned Amplifier Module
for nominal 470kHz. Size approx. 2§” X 1} x3*
7-6V + earth. Brand new pr i d. Full ificati
and connection details supplied. £2+25 + P. & P. 12p.

Pye VHF/FM Tuner Head
covering 88-108M/Hz.
10-7M/Hz IF output 7-8V +
earth. Supplied pre-aligned,
with full circuit diagram.
b f E

rectifier smoothing capacitor, fuse, tone control, volume
controls, 2 pin din speaker sockets and 5 pin din tape
rec. /pla._y socket are mounted on the printed ecircuit
panel, size approx. 93" X 2§” X 1” max. depth, Supplied
brand new and tested, with knobs, brushed anodised
aluminium 2 way escutcheon (to allow the lifier to be

details 1

Beautifully made with pre-
cision-geared FM Gang and
323 Pf + 323 Pt AM Tuning
Gangonly £8-15+P. & P. 35p.

mounted horizontally or vertically), at onl 27-50 plus
50p P.& P. Mains transformer with an og'tput of ]1’7V
afc at 500 m/a can be supplied at £1°50 plus 40p P. & P.
if required. Full connection details supplied,

BRAND NEW MULTI-RATIO MA. TRANSFOR-
MERS, Giving 13 alternatives. Primary: 0-210-240v.
Secondary combinations 0-5-10-15-20--25-30~-35-40-60v.,
half wave at 1 amp. or 10-0-10, 20-0-20, 30-0-30v. at
2 amps full wave. 8ize 3in. long x 3#in. wide x 3in.
deep. Price £2:90. P. & P, 90p.

MAINS TRANSFORMER. For power supplies.

Pri. 200/240v. Sec. 9-0~9 at 500 mA. $1-50. P. & P. 60p.
Pri.200/240v. 8ec. 12-0-12at 1 amp. £1-65. P. & P. 60p.
Pri. 200/240v. Sec. 10-0-10 at 2 amp. £2:85. P. & P. 90p.
Pri. 200/240v. Sec. 23v. at 1.5 amp, 6v. at -6 amp, 8v. at
30 mA. £200 + 65p P. & P.

GENERAL PURPOSE HIGH STABILITY
TRANSISTOR PRE-AMPLIFIER
For PU Tape, Mike, Guitar, etc. and suitable for
use with valve or transistor equipment. 9-18v.

PRECISION MADE

Push Button Switch bank. 8 Buttons giving 16 8/P C/O
interlocked switches plus 1 Cancel Button Plus 3 d/p c/o.
Overall size 5 x 21~ 1”. Supplied coniplete with
chrome finished switch buttons 2 for £1:50 + 20p, P. & P.

HI-FI LOUDSPEAKER SYSTEM MkIil

Beautifully made simulated teak finish enclosure now
with most attractive slatted front. Size 161” high x
163” wide X 9° deep (approx.). Fitted with E.M.I.
Ceramic Magnet 13" x 8 bass unit, H.F. tweeter
unit and crossover. AVAILABLE IN NOMINAL
4 ohm, 8 ohm or 16 ohm impedance (state which).

OUR PRICE £12-00 each. Carr. £1-90
Cabinet Available Separately £7-25. Carr. £1.40.

Also available in 8 ohms with EMI 13 x 8” bass
speaker with parasitic tweeter £10-25, Carr. £1.90

ilicon T in the first five
stages on each channel resulting in even lower noisc
level with imp d sensitivity. Int d pre-amp with
Bass, Treble and two Volume Controls. Suitable for use
with Ceramic or Crystal cartridges. VEl"y si'mple
modify to suit tic cartridge—instructions included
Outputstageforany speakerafrom 8 to 15 ohms. Compact
design, all parts supplied including drllle(_i metal WOFk,
high quality ready drilled printed circuit board with
component identification clearly marked, sma.rt brushed
anodised aluminium front panel with matching knobs,
wire, solder, nuts, bolts—no extras to buy. Simpl_e step
by step instructions enable any constructor to build an
amplifier to be proud of. Brief specifications: Power
output: 14 watts r.m.s, per channel into_ﬁ_ ohms. Fre-
quency response 4 3dB 12-30,000 Hz Sensitivity: better
than 80mV into IMQ. Full power bandwidth: --3dB
12-15,000 IIz. Bass, boost approx. to - 12dB. Treble
cut approx. to —16dB. Negative feedback 18dB over
main amp. Power requirements 35v. at 1-0 amp.
Overall 8ize 12"w. X 87d. X 21"h.
Fully detailed 7 page construction manual and parts
list free with kit or send 25p plus large 8.A..
AMPLIFIER KIT . .. £13-50 r. & P. 65p
{(Magnetic input components 33p extra}
POWER PACK KIT . - £4-85 P. & P. 85p
CABINET £4-85 P. & P. 85

Special offer—only £22°50 if all 3 units ordered at
one time plus £1°00 P. & P.

Full after sales service
Also availableready built and tested £29-25.P. & P. £1-00.

3-VALVE AUDIO

LIFIER HA34 MK IIL
Designed for Hi-Fi reproduc-
tion of records. A.C. Mainsg
operation. Ready built on
plated heavy gauge metal
chassis, size 74*w. X 4’d. X
4§"h. Incorporates LCC83,
EL84, EZ80 valves. Heavy
duty, double wound mains
transformer and outputtrans-
* former matched for 3 ohm
ypeaker. Separatc volume control and now withimproved
wide range tone controls giving bass and treble lift and
cut. Negative feedback line. Output 4} watts. Front
panel can be detached and leads extended for remote
mounting of controls. Complete with knobs, valves, etc.,
wired and tested for only £7-80. P. & P. £1-00.
HSL “FOUR” AMPLYFIER KIT, Similar in appearance
to HA34 above but employs entirely different and
advanced circuitry. Complete set of parts, ctc. £7-00,
P. & P. £1-00. .

10/14 WATT HI-FI
AMPLIFIER KIT

A stylishly finished
monaural amplifier
with an output of
14 watts from 2
ELS84s in push-pull.
Super reproduction
of both music and
speech, with negli-
giblehum. Separate
inputs for mike and
gram allow records
and t:

battery or from H.T line I} . Freq
response 15Hz—25KHz. Gain 26dB. Solid encap-
sulation size 13” x 1}” X 1”. Brand new complete
with instructions. Price £1'60 P. & P. 15p.

STEREQ-DECODER SIZE 2" x 3" x 1”

Ready built. Pre-aligned and tested.
Sens. 20-560mV for 9-16V neg.
earth operation. Can be fitted to
almost any FM VHF radio or tuner.
Stereo beacon light can be fitted if
required. Full details and in-
structions (inclusive of hintsand tips)
supplied. £5°62 plus 20p P. & P.

Stereo beacon light if required 40p
extra.

RECORD PLAYER AMPLIFIER MK. 11
A top quality record player amplifier employing heavy
duty double wound mains transformer, ECC83, ELS4,
and rectifier. Separate Bass, Treble and Volume controls.
Complete with output transformer matched for 3 ohm
speaker. 8ize 7in wide x 3in deep X 6in high. Ready
built and tested. PRICE £6-20. P. & P. 90p.
ALSO AVAILABLE mounted on board with output
transformer and speaker. PRICE £7-30. P. & P. £1-00.

LOUDSPEAKER BARGAINS
5in.30hm#£1-45,P. & P.35p. 7 X 4in.30hm#£1-69,P. & P.
48p. 10 X 6in. 3 or 15 ohm £2-50, P. & P. 75p. E.M.I.
8 X bin. 3 ohm with high flux magnet £2:08, P. & P. 50p.
E.M.I.tweeter. Approx.34”. Available 3 or 8 or 15 ohms,
£2-00 + 25p, P. & P.

VYNAIR & REXINE SPEAKERS & CABINET FABRICS
app. 54 in. wide. Our price £1-50 yd.length. P. & P. 35p
per yd. (min. 1 yd.). 8.A.E. for samples.

“POLY PLANAR” WAFER-TYPE, WIDE RANGE
ELECTRO-DYNAMIC SPEAKER

Size 113* X 141" X 1%~ deep. Weight 190z. Power
handling 20W r.m.s. (40W peak). Impedance 8 ohm only.
Response 40Hz-20kHz. Can be mounted on ceilings, walls,
etc. and used with or without baffle. Send S.A.E. for
details. Only £7:25 each. P. & P. 75p for one, 90p for
WO,

Now also available 87-8 ohm. 10 watts r.m.s. 20 watt peak
40 Hz-20,000 Hz. Overall depth 1”, Ideal for Hi-Fi or for
use in cars. £4'90 + P. & P. (one 35p, two 65p).

to follow each other.

Fully shrouded section wound output transformer to
match 3-15 () apeaker and 2 independent volume controls,
and separate base and treble controls are provided
giving good lift and cut. Valve line-up 2 EL84s, ECC83,
EF86 and EZ80 rectifier. Simple instruction booklet
25p X SAE (Free with parts). All parts sold separately.
ONLY £11-25, P. & P. £1-35. Also available ready built
and tested £15-20. P. & P. £1-35.

SPECIAL OFFER
Limited number of the latest BSR C141R1 Auto/Manual
changer de-luxe. Lightweight tubular arm cue.ing lever
bias compensator £12:60 + £1-40P. & P.
Also similar but without cue-ing lever or bias compensator
only £11°00 + £1.40P. & P.
Latest model Garrard 6300 Auto/Manual changer de luxe
unit fitted with cueing lever, bias compensator, counter-
balanced low resonance arm. Also Acos 104 diamond
ceramic stereo cartridge, only £14°50 + £1-50 P. & P.

OUR PRICES INCLUDE VAT AT
CURRENT RATES

Open 9.30-5.30 Monday to
Friday. 9.30-5 Saturday
Closed Wednesday.

Prices and specifications correct

ottime of press. Subjectto
alteration without notice

HARVERSON SURPLUS CO. LTD.

(Dept. P.E.) 170 HIGH ST., MERTON, LONDON, S.W.I9 Tel.: 01-540 3985

A few minules from South Wimbledon Tube Station

SEND STAMPED ADDRESSED ENVELOPE WITH ALL ENQUIRIES

(Please write clearly)

PLEASE NOTE: P. & P. CHARGES
QUOTED AFPLY TO U.K. ONLY.
P. & P, ON OVERSEAS ORDERS
CHARGED EXTRA.

Published approximately on the 15th of each month by
Hants. Sole Agents for Australia and New Zealand—Gord
iptions not avai at home or

International Giro facilities Account No. 5122007 Please state reason for payment, *‘message to payee .

Practical Electronics is sold subject to the following conditions, namely, that it shall not,
disposed of by way of Tradz at more than the recommended selling price shown on the

or hired out or

d of in a
matter whatsoever.

or in any

cover by way of

R .
IPC Magazines Ltd., Fleetway House, Farringdon Street, London EC4. Printed in England by Chapel River Press, Andover,
on & Gotch (A/sia) Ltd.: South Africa—Central News Agency Ltd.

without the written consent of the Publishers first given, be lent, resold, hired out or otherwise
cover, excluding Eire where the selling price is subject to V.A.T., and that it shall not be lent, resold
Trade, or affixed to or as part of any publication or advertising, literary or pictorial
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The
CINTHIISER

»
Yy —

We stock all the parts for this brilliantly

designed synthesiser, including all the

PCB's, metalwork and a drilled and
printed front panel, giving, a superb professional finish. Opinions of
authority agree the ET| Intemational Synthesiser is technically superior
to most of todays modeis. Complete construction details in our booklet
now available price £1.50, or send SAE for specification.

A really superior high quality stereo
graphic equalizer. featuring nine
BUILD IT YOURSELF ... octaves per channel. We stock all
IN STAGES the parts (except wooawork) Including the metalwork drilled and
Get started with s 49 note instru- printed. 15p brings you a reprint of the article.

ment — features tremulant and Fully controilable attack and

reverberation. |ldeal to learn on. d“l"v °°’"L°“ {normally found
. . only on the most expensive
Leaflet MES 51. Price 15p gives organs), up to seven footages

full details to build this complete  on sach keyhoard, up to 70 INC. VAT
instrument. controls including drawbars, E PP
Extend the range of MES 51 by and a 13 note pedalboard,

adding another keyboard and ::':i.::d ':s tt,:': ‘::': gn?;:.pdgsz-

several new tone colours. Leaflet page instruction laaYIat MES

MES 52. Price 15p also shows how 53. Price 35p.

to use 61 note keyboards.

This Is a fulty constructed and tested
electronic clock module as
Mustrated. Data sheet supplied.
Simpte to connect-to alarm and your battery/mains radlo. Smart
case avallable.
Data sheet available separately. Please send SAE.
* Bright 4 Digit 0.5” Display * Sleep Timer
* Automatic voice operated fader g * Fiashing Colon {1Hz) * Snooze Timer
* Belt drive turntables * Switch for Display Seconds * Time can be set accurately to
. r L * Alarm Set Indicator within one second
Mot orgiaciliges * P.M. Indicator * Leading Zero Blanking
(Headphones and VU meters) * Power Failure Indicator
* Sound operated light show — Full construction detalls to be SIMPLE ALARM KIT — £9.38 ALARM CLOCK KIT — £10.99

plus many other g In August ALARM CLOCK & RADID CONTROLLER KIT — £11.51

Send for our leaflat MES 41, giving full detalis for construction. A i
Price 20p. Soon you'tl be the Deejay everyone wants at their party! SMART PLAHS..::? gﬁ\AdsSEAEw.f:)hr :::.VCIO?::":’::: ':::(“" - £2-49.

r--_---------

Ger our FABULOUS

NEWT977/78 CATALOGUE
PUBLICATION DATE 00T 28, 1976 ON APPROVAL

\l Please rush me a copy of your brand new 1977/78
catalogue the instant it is published (October 28th
1976). Only if | am completely satisfied that &
is worth every penny will | send 50p within 14
days of receipt. If | am not satisfied | may return
the catalogue to you within 14 days wiihout
obligation. | understand that | need not purchase

All new ®  Completely re-written ®*  Thousands of new lines anything from your catalogue should | choose

Lots of exciting new projects to build — PRICE 50p. tojkeepyis
SENO NO MONEY NOW. O send 8 International reply
NAME
JOIN OUR MAILING LIST NOW! * SAVE ££'s ON SPECIAL ADDRESS
Published covery two months our Newslutter OFFERS!
gives tull details of our iatest guaranteed prices. * DETAILS OF NEWPROJECTS
AND NEW LINES

r-

MAPLIN ELECTRONIC SUPPLIES ¥ you do not wish to cut magazine, write your
All mail to: P.O. 8ox 3, Rayleigh, Essex SS6 8LR. request for catslogue on separate sheet

Shop: 284 London Road, Westclitf-on-Sea, Essex 1975/76 GREEN COVER CATALOGUE STILL
(Closed on Monday). Tel: Southend (0702) 44101 AVAILABLE — PRICE 40p.

1
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