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NEW EDU-KIT MAJOR

V.H.F. AIR
CONVERTER KIT
Build this converter kit and
receive the aircraft band by
placing it by the side of a
radio tuned to medium wave
or the long wave band and
operating as shown in the
instructions supplied free
with all parts.

Uses a retractable chrome
plated telescopic aerial, gain
control, V.H.F. tuning
capacitor, transistor, etc.
All parts including case
and plans

£3.95 rifp.'Ins.

POCKET FIVE
Now with 3M 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 5fin X lfin
x 3f in approx.

Complete kit of parts including construction plans.
Total jf _AA P. an

Building Costs: ar" insP..60pd

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

4 Transistor Earpiece
Radio

 Signal Tracer
 Signal Injector

 5 Transistor Push Pull  Batteryless Crystal Radio
Amplifier  One Transistor Radio 7 Transistor Loud-  2 Transistor Regenera-
speaker Radio MW/LW. tive Radio 5 Transistor Short  3 Transistor Regenera-

 Transistor Tester NPN Wave Radio tive Radio-PNP  Electronic Metronome  Audible Continuity 4 Transistor Push Pull  Electronic Noise Genera- Tester
Amplifier for  Sensitive Pre -Amplifier.

 24 Resistors  21 Capacitors  10 Transistors  3i Loudspeaker  Earpiece  Mica Baseboard
 3 12 -way Connectors  2 Volume Controls  2 Slider Switches  1 Tuning Condenser  3 Knobs
 Ready Wound MW/LW/SW Coils  Ferrite Rod  81 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 R.K. 3
MULTIBAND V.H.F. AND A.M.
RECEIVER.
13 TRANSISTORS AND FIVE DIODES.
QUALITY V x V LOUDSPEAKERS.

WITH Multiband V.H.F. section covering Mobiles,
Air, T.V. Sound, Local RILE 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, L.W.

Three Short Wave Bands S.W.1, S.W.2, S.W.3 and
Trawler Band. Built-in Ferrite Rod Aerial for
Medium Wave, Long Wave and Trawler Band, etc.,
Chrome Plated 7 section Telescopic 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
,POWER BOOSTER SOCKET AND RESISTOR, to
virtually double gain if required. Powered by P. P.

9.9 volt Battery.

omplete kit of parts including carry-
ing strap, Building Instructions and I 3.99
operating Manuals.

P. & P. 83p.
Case enclosure kit (if required), 2110 inc. P.P. and Ins

ELECTRONIC CONSTRUCTION K
E.C.K. 2 ticantainevdentrand
8 transistors and 3 diodes. Push pull output.
3M 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, aircraft, V.H.F. local
stations, etc. Operates from a 9 volt P.P. 7
battery (not supplied with kit).
Complete kit of parts £7.95 P.P. and Ins.

E.C.K. 4
7 Trausistors,6 tuneable wavebands, MW, LW, Trawler Rand,
3 Short Wave Bands. Receiver Hit.
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, etc. Operates from a 9 volt P.P. 7 battery (not
supplied with kit).

Complete kit of parts £7.25 P.P. and Ins. 70p
Case enclosure kit (if required), 8110 inc. P.P. and Ins.

eluding Construction Plans

EDU-KIT JUNIOR
Completely Solderless Electronic Construction Kit. Build these
Projects without Soldering Iron or Solder.

* Crystal Radio Medium Wave Coverage-No Battery
necessary

* One Transistor Radio
* 2 Transistor Regenerative Radio
* 3 Transistor Earpiece Radio Medium Wave Coverage
* 4 Transistor Medium Wave Loudspeaker Radio
* Electronic Noise Generator
* Electronic Metronome
* 4 Transistor Push/Pull Amplifier

All parts including loudspeaker, earpiece, MW ferrite rod aerial,
capacitors, resistors, transistors, etc.

Complete kit of parts d655 F.".including construction plans + Inc 60p

NEW
Everyday
Series
Build this exciting
new series of
designs.
E.V.5. D Transistors and
2 diodes. MW/LW. Powered by 4f V
battery. Ferrite rod aerial, tuning condenser, volume
control, and now with 3in. loudspeaker. Attractive
case with red speaker grille. Size 9in. x 51in. x 2I in.
approx. All parts including Case and Plans.

Total Building costs £4.30 P. & P + Ins. 50p

E.V.6. Cue and looks as above. 6 Transistors
3 diodes. Powered by 9V battery. Ferrite rod aerial,
3M. 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.T. Case and looks as above, 7 Transistors and 3
diodes. Sin wavebands, MW/LW, Trawler Band SW1,
SW2, SW3, powered by 9V battery. Push pull output.
Telescopic aerial for short waves. 3M. Loudspeaker.
All parts including Case and Plans.

Total Building Costs 16.95 P. & P. + Ins. 55p

To: RADIO EXCHANGE LTD.
61A High Street
Bedford MK40 ISA
Tel.: 0834 52367, RHO NO. 758872
 Callers side entrance "Lavelle" Shop.
 Open 10-1, 2.30-4.30 Mon. Fri. 9-12 Sat

I enclose for

Name

Address

I
I
I

I

I
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ELECTRONICS
VOLUME 12 No. 9 SEPTEMBER 1976

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 708

RADIO CONTROL SYSTEM by J. D. Whiteley
Full constructional details for a multi -channel on/off system based on tone coding 716

GAS/SMOKE DETECTOR by M. D. Page
Invaluable fire alarm/smoke and gas detector for the house, boat or caravan 728

P.E. DIGISCOPE-3 by R. W. Coles & B. Cullen
Lower deck circuitry and constructional details 736

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 742

GENERAL FEATURES
SEMICONDUCTOR UPDATE by R. W. Coles
A look at some recently released devices 723

CITIZENS' BAND by Pat Hawker
The pros and cons of radio communications for the man in the street (and his family) 731

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 746

NEWS AND COMMENT
EDITORIAL-Tapping the Glass 707

SPACEWATCH by Frank W. Hyde
Space Seeds-Salyut Research 720

HEDA SHOW REPORT by G. C. Arnold
An impression of the Home Electronics section 724

PATENTS REVIEW
Thought provoking ideas on file at the British Patents Office 727

POINTS ARISING
Shoot-Digital Frequency Meter-P.E. Digi-Probe 730

NEWS BRIEFS
VAT Leaflet-Fog Bound-Microprocessor Symposium-Courses-Sonax Electronics 733

INDUSTRY NOTEBOOK by Nexus
What's happening inside industry 734

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

IPC Magazines Limited 1976. Copyright in all drawings, photographs and articles published in PRACTICAL
ELECTRONICS is fully protected, and reproduction or imitations in whole or part are expressly forbidden. All 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 legal responsibility for it. Prices quoted are those current
as we go to press.
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Spa1 11#111
Capacity discharge

electronic ignition kit

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

Sparkrite Mk. 2 is a high performance, high quality capacitive discharge,
electronic ignition system in kit form. Tried, tested, proven, reliable
and complete. It can be assembled in two clr three hours and fitted in
15/30 mins.
Because of the superb design of the Sparkrite circuit it completely
eliminates problems of the contact breaker. There is no misfire due to
contact breaker bounce which is eliminated electronically by a pulse
suppression circuit which prevents the unit firing if the points bounce
open at high R.P.M. Contact breaker burn is eliminated by reducing the
current to about 1/50th of the norm. It will perform equally well with
new, old, or even badly pitted points and is not dependent upon the
dwell time of the contact breakers for recharging the system. Sparkrite
incorporates a short circuit protected inverter which eliminates the
problems of SCR lock on and, therefore, eliminates the possibility of
blowing the transistors or the SCR. (Most capacitive discharge ignitions
are not completely foolproof in this respect). All kits fit vehicles with
coil/distributor ignition up to 8 cylinders.

THE KIT COMPRISES EVERYTHING NEEDED
Ready drilled pressed steel case coated in matt black epoxy resin, ready
drilled base and heat -sink, top quality 5 year guaranteed transformer
and components, cables, coil connectors, printed circuit board, nuts,
bolts, silicon grease, full instructions to make the kit negative or
positive earth, and 10 page installation instructions.

OPTIONAL EXTRAS
Electronic/conventional ignition switch.
Gives instant changeover from -Sparkrite" ignition to conventional
ignition for performance comparisons, static timing etc., and will
also switch the ignition off completely as a security device, includes:
switch connectors, mounting bracket and instructions. Cables excluded.
Also available RPM limiting control for dashboard mounting
(fitted in case on ready built unit).

CALLERS WELCOME. For Crypton tuning and fitting service -
'phone (09221 33008.

PRICES INCLUDE VAT, POST AND PACKING.

Improve performance &economy NOW

aukk installation
Ile en9I.If1 modifieetion

Electronics Design Associates, Dept. PE9,

requeied

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

Address

posiToDn''

Mk. 2 DIY Ass. K Se £11.80

Mk. 2 Reedy Built Negative Earth  £14.97

Mk. 2 Reedy Built Positive Earth 0 £14.97

Ignition Changeover switches  £4.3016.R.P.M. Limit systems n above units ea E2.42

ME

I enclose cheque/PO'sfore

Cheque No.

Send SAE if brochure
only required.

rijri
.B. ELECTRONICS

Semiconductors -1
AA119 10P BF194/5;6,7 10p TIP32A 55p
AC126/7/8 16P BF198/9 12p' TIP4IA 70p
AC178/187/8 19P BF200 30p TIP42A 85p
A0149/181/2 50p BFX29/30 28p TIS43 30p
AF114/5/6/7 2Sp BFX86,88 25p ZTX107/8/9 10p
AF118 45p BFY50/1.2 lip ZTX300/500 20p
BA145/8/154 lip BFY90 75p 1N4148 4p
BC107/8/9 10p BR101 30p IN4001/2 4p
BC147/8/9 10p BRY39 40p IN4003/4/5 5p
BC157/8/9 113p BY127 15p 6p
BC177/8/9 16p E300 55p 2N1613 20p
BC182/3/4L 12p MJE340 50p 2N2646 45p
BC212/3/4L . 12p* KjE3.41 asp' 2N2926 (BROVG) 10p*
BC237/8/337/8 111p* MJE2955 120p 2N3053 111p

8C547/8/9 12p MJE3055 75p 2N3054 45p
BCY70/1/2 15P MPF102 30p 2N3055 50p

620131/2 40p TIP31A 50p 2N3919

!Bulk offers Npr-

IN4001/2 30p/10
IN4003/4/5 45p/10
IN4008/7 SOP; 1U

BC107/8/9 859/10
741 8 dil E210/10
NE555 21  70/4
0 -1251n LED for P.E.

DIgiscope £6. 50/80
Red LED 0.21n V1/10
Yellow/Green/Amber

LED 0.21n 31.50/10
IN4148 30p/10
Push to make

switch £1 50110
DPST slide

switch f1.50/10AL7447

TTL 7474
2617

7400 12p 7476 26p
7401 12p 7483 75p
7402 12p 7486 26p
_
7403 12p 7490 409
7404 12p 7491 55p
7405 15p 7492 45p
7406 30p 7493 40p
7408 15p 74100 89p
7410 13p 74121 26p
7413 31p 74122 28p
7432 25p 74141 63p
7441 52p 74145 Sip
7442 55p 74174 53p
7445 71p 74177 100p

79p 74196 1341&

Other components
Zane r diode 400mW
3.3V to 47V E12, 12p;

Resistors, carbon film
ftA/ 5' E12, 2p; Vero -
board Olin and
0.15in, 2finx Sin. cop;
Sub. min vertical pre-
set fit 0.1in board, Op;

' 5wResistors WW 2.
o.n to 10 ohm E24,
20P; Clock chip special
MM5318, 3.950.
800 loudspeaker 110p*

VAT: add high rate to * items, standard rate to all others. 1
POST: free on orders over £5 otherwise please add 30p.

DISCOUNT: 10% discount on orders over £15 (excluding bulk

54 Montagu Street, Kettering, Northants.
Tel. Kettering 83922

Shop open daily. PAYMENT: C.W.O.. Access and Barclaycard for 'phone
orders. GUARANTEE: All devices are brand new and.full spec. Any faulty
item returned unused within 7 days refunded or exchanged.

.....

W:K:F ELECTRONICS t
THE P.C.B. SPECIALISTS

PRACTICAL ELECTRONICS "PRINTED CIRCUIT BOARDS"
NOW AVAILABLE

TYPE 'A' Made in 1.6mm Epoxy/Glass-fibre, supplied Roll -tinned 8 drilled.

TYPE 'B' ; Made in 1.6mm S.R.B.P. supplied Roll -tinned 8 drilled.

All units available Ex. Stock by return. All prices JNCLUOE Poet-Pack. and V.A.T
TERMS: Cash with order. Cheques 8 P.O.s payable to W.K.F. Electronics.

OTT of TYPE 'A' TYPE 'B'

ISSUE PROJECT P C.B.s PRICE PRICE

Sept. 1974 Gas 8 Smoke DetectOr 1 - 1.75

JAN. 1975 ORION STEREO 20W AMPUFIER 1 360 220

May 1975 I.C.Pulse Generator 1 - 140

DEC. -JAN. 1976 50 + 50W GUITAR AMPLIFIER 3 3 25 200

JUNE 1976 DIGITAL FREQUENCY METER 4 4 25 350

June 1976 Audio Millivolt Meter 2 1.60

JUNE-AUG. 1976 RADIO CONTROL SYSTEM 8 570 430

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

FROM:
ROUGH COPIES-EXISTING UNITS-CIRCUIT DIAGRAM
EVEN FELT TIP PEN ON OLD FISH 8 CHIP PAPER11

QUOTATIONS FREE OF CHARGE BY RETURN
Large discounts given for long runs. Run-on's and repeat orders. Also call -off
orders accepted

FOR OUTLINE QUOTATIONS PHONE:
WHITWELL (DERBY'S) 695 (STD 090974)

ALL ORDERS & MAIL TO.
W.K.F. Electronic.,
Welbeck Street,
Whltwell, Neer Worksop,
Notts.
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20x 20 Watt STEREO AMPLIFIER
Superb Viscount IV unit in teak -finished cabinet. Black fascia with aluminium
rotary controls and pushbuttons, red mains indicator and stereo jack socket.
Function switch for mic, magnetic and crystal pick-ups, tape, tuner, and
auxiliary. Rear panel features two mains outlets, DIN speaker and input sockets,
plus fuse. 20+20 watts rms, 40+40 watts ak

HOW YOU CAN SAVE
SYSTEM 1B
For only £80, you get the 20+20 watt
Viscount IV amplifier; a pair of our 12-watt-
rms Duo Type Ilb matched speakers; a BSR
MP 60 type deck complete
with magnetic cartridge, E80"
de luxe plinth and cover. +06p£650

Carriage surcharge to Scotland: Sys em1b E2.50, System 2 £5 P &P 7

£2990
P&P £210

MY STEREO
SYSTEM

SYSTEM 2
Comprising our 20+20 watt Viscount IV
amplifier; a pair of our large Duo Type III
matching speakers which handle 20 watts
rms each; and a BSR MP 60 type deck with
magnetic cartridge,
de luxe plinth and cover

£9200

AMPLIFIER KIT
Specially designed by RT-VC for the
experience constructor, this kit comes
complete in every detail. Same facilities
as Viscount IV amplifier. Chassis is
ready punched, drilled and formed.
Cabinet is finished in teak veneer.
Black fascia and easy -to -handle
aluminium knobs. E2900
Output 30+30 watts
rms, 60+60 peak. + o A Auto

COMPLETE WITH SPEAKERS
Here's real value in DIY! Comprises ready -built
amplifier module, 3 -speed Garrard auto -return
deck, and teak -veneer simulate
cabinets with clear plastic top. £2695
Easily built by hobbyists. P A P £405

DISCO EQUIPMENT

35 -WATT DISCO AMP
Here's the mono unit you need to
start off with. Gives you a good
solid 35 watts rms, 70 watts peak
output. Big features include two
disc inputs, both for ceramic
cartridges, tape input and
microphone input. Level mixing
controls fitted with integral
push-pull switches. Independent
bass and treble

E2750controls and
master volume. + p A p. £1.50

100 -WATT DISCO AMP
All the big features as on the
70 -watt disco amplifier, but with a
massive 100 watts rms,
200 watts peak
output power.

£6500
Not illustrated per.04.00

SPEAKERS Two models- Duo Ilb,
teak veneer, 12 watts rms,24 watts peak
185" x 135&"x 7i "approx.

p A s£6.50
PER PAIR£34

Duo III, 20 watts
rms, 40 watts peak,
27"x13"ictliS"

£48 £7.± P &50
PER PAIR

TURNTABLE Popular BSR MP
60 type, complete

with magnetic cartridge, diamond
stylus, and de luxe plinth and cover.

£24°°
P & P £350

STEREO CASSETTE DECK KIT
Again, this kit is specially designed
for the experienced constructor - for
mounting into his own cabinet.
Features include solenoid -assisted
AUTO -STOP, 3 -digit counter,
record/replay PC board, mains
transformer and input and output
controls. AC BIAS
AND ERASE. E3250

+p&p£150

TURNTABLES BY BSR STEREO AMPLIFIER KIT

£995
yaveneer.Eitherwav, you're on to a bargain trom RT-VC. low distortion. For the experienced constructor only. £1.55p

Big value from RT-VC! Two units COMPLETE
WITH PLINTHS. First, the popular MP 60 type
semi-professional deck. 01750 p A p £2.50

Second, the lower -cost C141 automatic unit, fitted
with a stereo ceramic cartridge. 095 +221)5: P

Both units have plinths finished in superb teak

PORTABLE DISCO CONSOLE
with built-in pre -amplifiers
Here's Me big -value portable disco
console from RT-VC! It features a pair
of BSR MP 60 type auto -return,
single -play professional series record
decks. Plus all the controls and features you
need to give fabulous disco £5500
performances. Simply
connects into your existing + Pa p. £6.50

slave or external amplifier.

Build up a 4 -watts
rms per channel
stereo amplifier
with Unisound MK2
modules. For only £9.95
you get pre -amp, power amp, and all the control
panel parts. Features include IC power chips for

70 -WATT DISCO AMP Not illustrated
Brilliantly styled for easy disco performance!
Sloping fascia, so that you can use the controls
without fuss or bother. Brushed aluminium
fascia and rotary controls. Five smooth -acting,
vertically mounted slide controls - master
volume, tape level, mic level, deck level, PLUS
INTER -DECK FADER for perfect graduated
change from record deck No. 1 to No. 2, or
vice -versa. Pre -fade level control (PFL) lets YOU
hear next disc before lading it in.
VUmeter monitors output level 70 E4900

teak -simulate enclosures, two EMI 13" x 8"

Specially designed by RT-VC for cost-conscious
hi-fi enthusiasts, these kits incorporate two

SPEAVIiriors
EASY -TO -BUILD, WITH ENCLOSURE

(approx.) woofers, two 3'/4" (approx.) tweeters and
a pair of matching crossovers. Easily constructed,
using a few basic tools. Supplied cemplete with
an easy -to -follow circuit diagram, and crossover 'compacr
components. Input 15 watts rms, 30 watts peak,
each unit. Cabinet size cFOR TOP VALUE

20"x 11"-x 91/z" (approx). -25 £5.50
50 + D & ID How about this for incredible

bookshelf value from RT-VC! A
f AN

PER PAIR

pair of high efficiency units for
nly £7.50 - just what you

need for low -power amplifiers.
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
simulated teak. Complete with two
8" (approx.) speakers
for max. power £750

handling of 7 watts. Elp £1.70
per pair

15 -WATT KIT
IN CHASSIS FORM
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'/." (approx.) tweeter, and
matching crossover. E750 p A p
Power handling capacity
15 watts rms, 30 watts peak. PER SET

20 -WATT HI -Fl KIT IN CHASSIS FORM
For extra power, choose this super RT-VC kit! EMI 13" x 8" (approx.) triple -
laminate -coned woofer with massive 5" (approx.) magnet plus 5" (approx.)
mid -range unit with concentric 2" parasitic tweeter and 2'4" (approx.) magnet

watts rms, 140 watts peak output. + p p £3 00 Complete with circuit diagram and crossover components.tins),PER P E2
SET

Minimum order on Access and
Barclaycards £15

DO NOT SEND CARD Just write
your order giving your credit card number

ALL PRICES INC.VAT
AT CURRENT RATES

All items subject to availability. Price
correct at 1st July 1976 and subject
to change without notice.
For further information, please send -
stamped addressed envelope

R C NO GOODS
DESPATCHED

OUTSIDE
U.K.

21D HIGH STREET, ACTON, LONDON W3 6NG
323 EDGWARE ROAD, LONDON W2
Personal Shoppers EDGWARE ROAD: 9 a.m.-5.30p.m. Half day Thurs.
ACTON: 9.30a.m.-5p.m. Closed all day Wed.
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GOOD GOODS COME FAST AND EASY FROM SINTEL Higadihng qualmity co
manufacturers

TIMEKEEPING KITS-CMOS-DISPLAYS-MEMORY-BOOKS
GUARANTEE: Telephoned orders received by 4,30 p.m. (Mon -Fri.) guaranteed
dispatched the same day. First Class Post. The same applies to written orders.
Telephone Orders: Private customers (min. tel. order E5) quote Access or Barclay-
card no. Official orders, no minimum telephone order value.

-411ORMINNomimpiger, GREEN CLOCK KIT

oak. Four digit 12 or 24 hr. mantel -piece
1/F7. electronic clock with 0 -bin GREEN displays

in a white slim -line case.
Easy to build. Order as "GCK" E12-110

CRYSTAL CONTROL and BATTERY BACK-UP can be added to this clock. 11 mains
power is disconnected (through a power cut, accidental switching off or moving
clock) the clock will keep perfect time. Order as "GCK + KTK GBBK" E19-115

CCK: Crystal -Controlled. 6 Digit, Car Clock Kit with Independent Journey

Timer (P.E. Feb. '75)
Runs off 12V (car) battery -protected against low voltage drop -out -internal
battery back-up allows temporary disconnection -6 digit timer times journeys
up to 24 hours in hours. minutes and seconds -automatic intensity control -
uses 0.5in Red LED digits. Complete kit including case. Order as CCK 639.50

ATTRACTIVE 6 -DIGIT ALARM CLOCK KIT.
With optional CRYSTAL CONTROL for high accuracy
and battery back -up -bleep alarm. snooze. automatic
intensity control -uses Red 0.5in LEDs -optional -touch-
switch for snooze (extra) -complete kit including case.
Order as - ACK 626.80
Complete kit as above. plus crystal control and battery
back-up. Accurate to within a few seconds a month -no
need to reset your clock each time power IS disconnected -
alarm operational while clock is on back-up. Order as
'ACK + XTK BBK" 2.3351

50Hz Crystal Tlmebase Kit: provides en extremely stable output of one pulse
every 20 meet. Uses. Improving accuracy of digital clocks  If used with battery
back-up also makes clocks power -out or switch -off proof  Replacing 50Hz

signal on battery -powered equipment  Providing film synchronisation 
Monitoring or improving turntable speed. Complete kit. Order as )(TIC cs21
50Hz Crystal Timebase Module: as above. but built and tested and with output
preset to within c 5 p.p.m. Order as "671-50 69.80
100113 Crystal llmsbase Moduli, Use as a pulse generator for any system
counting in 1,1001h sec units. High stability, low current consumption (3mA
typical) -Easily interfaced to TTL (requires 1 transistor) -5 to 14V operation (typical)
-Built and tested and output preset to within rt- 5 p.p.rn. Order as "821-100 612.70

ADD VAT at $%-25p P. & P. on all orders  Access and Barclaycard orders
welcomed, by post or phone (see above)  Price List sent with orders or free on
request (send S.A.E.)  Export orders welcome, No VAT but add 10% (Europe).
15% (Overseas) for Air Mail P. 6 P (Contact us first for Export rates on books).

SINTEL OXFORD. TEL. 0865 49791
53b ASTOSREET,

ACK

BARCLAYCARD

CMOS from the top manufacturers, mainly RCA and Motorola
CD40CC 0.15
004001 0 15
C04002 0 15
CD4006 1 02
CO4007 0.16
CD4008 013

CO4010
CO4011
CO4012
CD4013
CO4014
CO4015
CD4016
CD4017
CD4016
CD4019
CD4020
CD4021
CD4022
CD4023
CD4024
CD4025
CD4026
CD4027

D411
0-16
0 16
0-M
047
057
0.41
0.17
0.07
0.48
0.07
o87
013
018
0.87
0.16
1.50
0.48

C04028 0.71
CD4029 0.99
C134033 0.41
CO4031 1.92
CD4032 0.12
CD4033 1.21
CD4034 1.85
CD4035 1.02
CD4036 2-23
CO4037 0-83
004038 0.93
CD4039 2.23
CD4040 0-92
CD4041 0.73
C04042 0.73
C04043 0-17
COMM 0-81
CD4045 1.22
C04046 1.16
CD4047 0-73
CD4048 0-41
C134049 0-M
CD4050 0-46
004051 0111
CO4052 0-81

0134053
CD4054
CD4055
CD4056
CD4057
CD4059
CD4060
CD4061
C134062
C134063
CD4066
CD4067
CD4068
CD4069
CD4070
CD4071
CD4072
CD4073
C134075
C134076
004077
CD4078
CO4081
C04082
C134085

0.81 C04086 0,62
1.01 CD4009 1.M
1.14 CD4093 0,69
1.14 CD4094 1.62

21.56 CD4095 0.91
4.77 CD4096 0.11
0-07 CD4097 3-12

11-12 C134099 1.59
7-77 C134502 1.07
0.86 CD4510 t.18
0.61 CD4511 1-31
3.12 CO4514 2.72
0 -la CD4515 2.72
0.11 CD4516 1.11
0.48 C134518 1.00
0.91 CD4520 1-91
0. to CD4527 1.37
0,10 CD4532 1.25
0-11 CD4555 0-71
1.34 C04556 0.71
0.41 MC14528 1.01
0.11 MC14514 1.04
0.11 MC14553 4.07
0.14 MC14586 1.21
0.82 MCM145.52 11.05

Clock Chips
MK50250
MK50253
AY51202
AY51224

5.00
5.60
2.19
3.50

Flirt Cable
20-ve 1m 100
10m for 8,00

Verocasea
751410)
75141ID
751237)
751238D

sundry
CA3130
75491
75492

264
3.04
1.72
2,15

O .88
O .56
1.22

Memory PCs
P2102A-6 3.35
P2112-2 4.70
IM6508CPE a  05
mCm14552 005

DATABOOKS (add no VAT to these)
New 1976 RCA CMOS end Lines, IC combined Databook
New 1976 RCA Power end Microwave' Dstabook
Motorola McMOS Datebook Vol.5 Series Al. c 500 pages
1976 National Semiconductor 7400 aeries TTL Databook. c 230 pages
TTL Pln-Out card Index. Sat of cards with pin -outs (too and bottom views) of T I

11_ range and many other T I IC
Intel Memory Design Handbook. c 280 pages

C4.15
24.55
E2.77
C3-45

E2-95
£4.75

MEMORY IC from Intel: P2102A-6 (new version of 2102-2) 16 pin. TTL compatible.
1024 T 1 bit Static RAM (Data supplied with IC) E3.35
8 -way BOSS Switch: 8 ultra -miniature toggle switches in 16 pin DIL f2.60
32-768kHz Min. Watch Quartz Crystal E4-50. 5 12MHz Quartz Crystal E3-60

LOW COST IC SOCKETS
Soldercon IC socket pins are the ideal low cost method of providing sockets tor
TTL. CMOS. IC s. Displays. Simply cut off the lengths you need. solder into
board and snap off the connecting carrier.
Strip of 100 pins for 50p. 1,000 pins for Ea. 3,000 pins for E10-50.

XAN654
7 Segment Displays

SINTEL

FND600 Red C.C. LED
T1L322 Red C.C. LED
TIL321 Red C.A. LED
%ARM Green C.A. LED
XAN654 Green C.C. LED
MAN3M Red C.C. LED
5LT01 Green Ph. Diode

0.5in E1.02
0 -Sin E1.20
0.5in Et .30

-61n Et . 75
0.6in E1,75
0,13in 48p
4 x II bin E5,80

0111clal Orders Welcomed. Terms 30 days for written
or phoned orders from Companies. Govt. Depts.. Nat.
Industries. Univs. Polys. etc. Fast delivery for R. a D.

You can rely on a

CROFTON KIT

Whether professional,
student, teacher or amateur,

the field of electronics can open
up a new world for you.

SPECIAL OFFER
COMPLETE Camera Kit with lens
and tube £90 (including VAT and
P. & P.).

This offer is open for 30 days from publication
of this magazine.

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 most published projects available to order

CROFTON ELECTRONICS LTD
Dept. E, 35 Grosvenor Road, Twickenham, Middx. 01-691 1923[

6 T 4 sheet only 39p incl. VAT
and postage. Use with types A and
B as previously advertised.

PLAIN P.A.K. STRIP
(Patents applied for)

Make your own p/c
boards without etching

PLAIN P.A.K. STRIP is a very thin
copper -coated P/C board with a

self-adhesive backing. Cut any
shape you want with scissors and
just stick down. Butt solders per-

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 Sll 82P

OVER 2,000 ELECTRONIC COMPONENTS INA

100 PAGE CATALOGUE

Please send me
the 100 page
Tandy catalogue

ame 21

Address 0
I PE il

ITandy Corporation (Branch UK). BiLston Road, 5 g
Wednesbury. W Midlands W3107JN.

Nationwide supermarket of sound! L J
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Crossland House,
Nackington, Canterbury
Kent CT4 7AD
Tel (0227) 63218

15-240 WATTS!
HY5
Preamplifier

HY30
15W into 811

HY50
25W into tin

HY120
60W into 811

HY200
120W into 811

HY400
240W into 4n

The HY5 is a mono hybrid amplifier ideally suited for all applications. All common
input functions (mag Cartridge, tuner. etc.) are catered for internally, the desired
function is achieved either by a multi -way switch or direct connection to the
appropiate pins. The internal volume and tone circuits merely require connecting
to external potentiometers (not included). The HY5 is compatible with all I.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 overload two simply combined for stereo.
APPLICATIONS: hi-fi mixers discoo, guitar and organn, public address.
SPECIFICATION: Inputs -magnetic pick-up 3mV. ceramic pick-up 30mV. tuner 100mV, microphone
lOrnV auxiliary 3-100mV. input impedance 47k11 at lkHz. Outputs -tape 100rny main output 500mV
R.M.S. Active Tone Controls -treble -,12dB at 10kHz. bass n 12dB at 100Hz Distortion -O 1%
at lkHz. signal noise ratio 6808. Overload-38dB on magnetic pick-up. Supply Voltage-, 16-50V.
Price £4.75 + 59p VAT. P. & P. free
HY5 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 indestructible
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 thermal protection, easy to build.
APPLICATIONS: updating audio equipment: guitar practice amplifier, test amplifier. audio oscillator
SPECIFICATION: Output Power -15W R.M.S. into 811. Distortion -0.1% at 15W. Input Sensitivity-
500mV Frequency Response-10Hz-16kHz -3dB.
Price £4.75 59p VAT. P. & P. free

The HY50 leads I.L.P. s total integration approach to power amplifier design.
The amplifier features an integral heatsink together with the simplicity of no external
components. During the past three years the amplifier has been refined to the extent
that it must be one of the most reliable and robust High 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 811. Load Impedance--
4-1611 Distortion-.O 04% at 25W at lkHz. Signal/Noise Ratio-75dB. Frequency Response-10Hz-
45kHz -3dB. Supply Voltage -,25V. Size -105 x 50 x 25mrn.
Price 06.20 + 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 Power -60W R.M.S. into 811. Load Impedance-
4-1611 Distortion-0-04% at 60W at lkHz. Signal.Noise Ratio-90dB. Frequency Response-10Hz-
45kHz -3d13 Supply Voltage-, 35V. Size -114 x 50 x 85mm.
Price £14.40 + 01 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-fi performance.
FEATURES: thermal shutdown. very low distortion, load line protection. integral heatsink no external
components.
APPLICATIONS: hi-fi. disco, monitorr, power'slave. industrial. public address.
SPECIFICATION: Input Sensitivity-500mV. Output Power -120W R.M.S. into 811. Load Impedance -
4 -1611. Distortion -0 05% at 100W at lkHz. Signal: Noise Ratio -9608. Frequency Response-10Hz-
45kHz -3dB. Supply Voltage -,45V. Size -114 x 100 x 85mm
Price £21.20 + 01 .70 VAT. P. & P. free

The HY400 is I.L.P.'s 'Big Daddy - of the range producing 240W into ani 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: public address. disco. power slave. industrial.
SPECIFICATION: Output Power -240W R.M.S. into 411. Load Irnpedance-4-1611. Distortion -0 1%
at 240W at 1kHz. Signal/Noise Ratio -94.3B. Frequency Response-10Hz-45kHz -3dB. Supply Voltage
--,45V Input Sensitivity-500rnV. Size -114 x-100 x 85mm.
Price £29.25 - 02.34 VAT. P. & P. free

POWER SUPPLIES: PSU36-suitable for two HY3Os E4' 75 + 59p VAT. P. 8 P free. PSU50-Suitable for two HY505 £13.20 +-77p VAT. P. 8 P. free. PSU70-suitable for two HY120s:E12.50 El .00 VAT. P. 8 P. free. PSU90-suitable for one HY200
E11. 50 92p VAT. P. 8 P free. PSU180-suitable for two HY200s or one HY400 E21 El 68 VAT. P 8 P. free.

AVAILABLE
JUNE 1976

a di

WI°
W(50

TWO YEARS' GUARANTEE ON ALL OUR PRODUCTS
Please supply

I.L.P. Electronics Ltd. Total Purchase price
I Enclose: Cheque Postal Orders  Money Order 
Please debit my Access account Barclaycard account 
Account number
Name and Address

Registered °Moe No 1032630 Signature
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101 (OA '-

0-6 tztl

t4 :

Picks up UHF -

signals from the
transmitter and relays this
through your hi-fi equipment

See coupon on next page)

DORAM
KITS

CONTAIN
EVERYTHING

DOWN TO
THE LAST

NUT!

OUTPUT4W

*Dua/Po/ar

Pa Pro
ty

CO

Short Circoofi
MPLETE

WITH
FITTING

KITAvailable& SPEAKER
Nowl TRANSISTOR

TESTER
Measures

h leakage for PNp orNPN transistor
either silicon orgermanium transistors

includesbatterycheckfacility

HERE'S JUST A FEW OF THE MANY NEW AND INTERESTING KITS AVAILABLE

* ELECTRONIC IGNITION £9-95 + S
* CASSETTE POWER SUPPLY £3.20 +S
* DARKROOM EXPOSURE METER £475+S
* 6V ACCUMULATOR CHARGER £9-95+H

S = 8% V.A.T.
H = 121A% V.A.T.

* 60W GUITAR AMP. £29-95 +H
* SOIL MOISTURE METER £1-99 +S
* INERNATIONAL 25 AMP. £2995+H
* MOTORISTS DWELL METER £5.50+S

FULL BUILDING INSTRUCTION DETA LS OF KITS IS AVAILABLE ON REQUEST PRICE 25p EACH
REFUNDABLE IF KIT SPECIFICALLY APPLIED FOR IS PURCHASED
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A PROFESSIONAL DEAL
FOR AMATEURS

 SEMI CONDUCTORS  CAPACITORS IC'. MINI CERAMICS RESISTORS *
POTENTIOMETERS THERMISTORS * BRIDGE RECTIFIERS * REGULATORS *
RADIO MODULES AUDIO AMPS * TIMERS CABLE * TRANSFORMERS FErs
SUPPRESSION FILTERS * CRYSTALS RELAYS * CONNECTORS * PLUGS & SOCKETS 
CASES KNOBS & DIALS HEAT SINKS II SCREWS. NUTS, TAGS, GROMMETS 410

ADHESIVES & CLEANERS * DIODES & INDICATORS PANEL METERS & BULBS

ILEUM PUSH.BUTTON, TOGGLE, ROCKER & PROXIMITY SWITCHES SOLDERING IRONS *
NI CADS DRILLS * REPLACEMENT STYLI * SPEAKERS * BLANK CASSETTES

MICROPHONES  CABINETS  MULTIMETERS LOGIC PROBES

AND MUCH. MUCH MORE

DORAM'S NEW CATALOGUE HAS BEEN
SPECIFICALLY DESIGNED FOR THE
AMATEUR RADIO, ELECTRONICS & HI-
FI ENTHUSIAST.

DORAMS SERVICE ALSO
INCLUDES -

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

* FREE - UP -DATE PRODUCT
INFORMATION SERVICE DURING
LIFE SPAN OF CATALOGUE

* ALL ORDERS SENT BY RETURN -OF -
POST

* NO -QUIBBLE REPLACEMENT PART
SERVICE

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

SEND FOR YOUR NEW CATALOGUE
AND/OR KIT BROCHURE NOW!

5peciat Ofrt
If catalogue ordered (priced 60p)
you will receive a refund voucher
of 25p.

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

1==k 1=11 11 IMMO IMMIM

DORAM ELECTRONICS LTD.
P.O. Box TR8,
Leeds, LS12 2UF.

I enclose Please send
me by return my new catalogue
and/or kit brochure. (Over
seas orders except for N.Ireland
please add 30p for post and
packing surface only.

CATALOGUE

Edition 3

MIMI* .1=11.

PLEASE PRINT BLOCK CAPITALS

NAME:

ADDRESS:

POST CODE

An Electrocomponents Group Company
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LC OS Ted Z).
209 STYLE OR 0.2" NO CLIP 11P.
TIL209 or 0.2"RED & CLIP 13p.
GREEN LARGE/SMALL A CLIP 22p.
ORANGE LARGE/SMALL 81 CLIP 22p.
ORP12 57p. 205777 33p. TEC12 50p!

DIGITAL CLOCKS M115316 15*

M115314 13.39* 1015311 15'
AY51224 13.49. PCB El*
CAPACITORS
CERAMIC 22pf-0.1uf 50v 5p,
ELECTROLYTIC:10/50/100 of 10 or
25V 7P. 50V 9p. 2uf/10V 6p.
1000uf 25V 18p.200/500u1 9p.
POTENTIOMETERS LIN/LOG 16p ea
PRESETS 6p. RESISTORS 1 P ea

HEATSINKS TO5/18 7p.T03 15p..
SWITCHES: SPST 19p.DPDT 24p.
DIN PLUGS ALL 12p. SOCKETS 9p.
ALI CASES: A95/A37 50p AB13 65p
TRANSFORMERS ,100e.A 89p ea.
ill/1A 6/12 or12/24 12 each.

NET AUDIBLE WARNING BLEEPER El

TRAMPUS FULL SPEC PAKS ALL 11 ea

PAK A 10 RED LEDS our choice El.
PAK B 5 741C OP AMP 8 PIN El.
PAK C 4 203055 El.".D 12 BC10911.
PAK E 10 BC182 El.F 11 2N3704 [1.

PAK G 8 BFY51 11..11 9 203819e11
PAX J 9 203053 £1..K 40 1N914 El
NEW PAK M 4 PLASTIC 3055 90W El.

= FLEIT/91]11115 ILTOL WINDSOR

gHEC1

58.60 GROVE
WINDAM RERK$4.4..tis-
kDD 8'/y VAT TO
ADD 124'. VAT TO ALL OTHER PRICP.
SEND C.W.O. (EXCEPT GOVT' DEPTS
POST & PACKING 20p FOR THE UK

IC's LOW PRICES TRANSISTORS
703 RP/IF 26p

ALL FULL SPEC, 709 T099 22p.
DL707 COM.ANODE & 709 DIL 14 28p.
DL704 COM,CATHODE 710 DIL 14 31p.

0-9DP 89p,es. 723 Regul'r 45p.

747 JUMBO 0.6" CA
741 DIL 8 20p.
741 OIL 14 31p.

LED DISPLAY 11.75. 741 T099 lip.
3015F 0-9DP 11.25* 747 2x741 67p.
DISCO etc STROBE 748 DIL 8 27p.
ZENON TUBE 15 ea,  7805 5V 11.39.

7812 12v 11.39.
7815 15V 11,39'
7900 Series 13 
76013 6W AF 75p
CA3046 59p
CA3048 12.20
CA3054 12
ICL8038 12.69.
L11300 11.50.
L9301 OPA 41p.
1.0304 0-40V 13.
LM308 Hi Bo 95p.
LM309K 5V 11,75.
14372 IF 12.00
LM377 2x2W 13
L4380 60745 89p
LM381 12
LM3900 40PA 637.

5C1303 11.47
11C1310 12.09
MC1312 SQ 11.50
MC1318 12,50
MC1330 75p
MC1339 11.49
MC1350/1/2 75p
MC1466 /9 13

MFC4000 1W 59P
NE536 FETOPA 62*
NE540 61.10.
NE550 2vR' El

NE555 TIMER 41p.
NE556 2x" 84p.
NE560 PLL 14.00
NE561 PLL 14.00
NE562 PLL £4.00
NE563 12,25
NE565 12.50
NE566 11.55
NE567 12.20
8972741 741 20p.
SN76660 IF 75p
SN76611 IF £1.

TAD100 &IF 12
TBA800 89p
TBA8I0 7WAF 80p
TBA820 11.49.
ZN414 RX 99p

PRICE EACH:-
AC127 & 128 10p.

15p'
18p.
45p.
33p.
8p.

12p.
7p.

12p.
8p.

12p.
9p

12p
12p
18p

AC176
AC187 8 188
AD149
AD161 & 162
BC107
BC107B
BC108
BC108B
BC109
BC109C
BC147/8/9
BC157/8/9
BC167/8/9
BC177/8/9
BC182/3/4,44L1Op
BC212/3/4A 41129
BCY70/1/2 16p.
BD131 & 132 39p.
131,1188 250V 35p
HMO 14p.
BFY51 14p.
BFY52 & 53 14p.
BSX19/20/21 16p.
11.12955 T03 75p.
MJE2955 89p.
MJE3055 64p.

MPU131 PUT 49p

MATCHING 20p.
INS.BUSH SET Sp.
TIP29 & 30 43p.
TIP31 & 32 54p.
TIP41 63p.
TIP42 67p.
TIP2955 99p'
TIP3055 67p.
TIS43 UJCT' 26p.
ZTX107/8/9 lip
ZTX300 8304 20p
ZTX500 8504 42p
20706 8 708 110.
202646 UJT 38p.
202904 8 5 20p.
202926broyg 9p
2N3053 16p.
203054 42p'
2N3055 115W 37p.
203055 RCA 60p.
203702/3/4/5 8p
203706/7/8/9 8p
2N3710 & 11 8p
203819E PET 12p
2N3820 PET 40p
203823E FET 16p
203904/5)6 15p
2N4289 mini 31p
2N5457 FET 45p

7411 TTL CMOS LOOIC
FULL SPEC.

7400 9p.
7401 10p.
7402/3 lip'
7404 13p.
7405/6/7 25p.
7408/9/10 9p.
7413 26p.
7420/30 12p.
7440
7441
7447
7470
7472
7473

12p.
64p.
67p.
25p.
22p.
26p.

5% off 100MIX NEW MOTOROLA CD14533 12.35*
7474
7476

27p.
27p. CD4000 15p. CD4028 73p.

7490 37p. CD4001 16p. CD4046 11

7491 60p. CD4002 16p. CD4047 73p.

7492/93 43p. CD4009 45p. CD4049 45p'

7494 43p. CD4011 17p. CD4054 94p.

7496 68p. CD4013 45p. CD4055 El

74100 £1. CD4016 45p. CD4060 90p'

74121 26p. CD4017 82p* CD4071 17p'

74123 58p. CD4018 82p. CD4081 17p.

74141 64p. CD4022 77p' CD4510 11.19*

/4174 El CD4023 16p' CD4511 11.90*

74175 95p. CD4024 63p' CD4528 11.10.

74196 El . CD4027 45p. CD4558 12.35.

imoqtAVIOOXIR6
P xLlt

"15.1I «cma PY
1t or TILOW,1A1:11rOW**IMP:utif

TELEPHONE 54525
DIODES
0A81 & 0A91 GERMANIUM 5p.
1N4001 1A50V & 104002 5p.
1N4004 6p. 104007 99.
194148 8 10914 SILICON 4p.
ZENERS BZY88 400mW 9p.
ZENERS SIN 17P.Z1JnoiesEl
BRIDGE RECTIFIER 1A50 18p
1A400V 25p. 4A100V 45p

SCR's TRIACS
SCR's TAG1/400 1A400V 50p'
1A50V 38p. lA 600V 70p.
C106D 44400V SCR ONLY 47p.
TRIAC SC146D 104400V El.
TRIAC DISCO 164400V 11.75*
DIACS:ST2 20p.BR100 25pvero
36PINS 28p*FACE CUTTER49p.
COPPERCLAD 0.1 PITCH VERO
2i"x5" 32p. 2i"x3I. 29p'
3f"x5" 37p. 3I"x3I" 32p.
31"x17" 11,70.
31.x17" PLAIN 0.1"61.06.
DIL BREADBOARD 6x4" 12.

DAILCPen
DALO ETCH RESIST PEN 69p.
FEC ETCH PAK 500gm 89p.
6x4" COPPER HOARD 50p.
PCB KIT 3 ITEMS 12.

CASSETTE MECHANISM 19 & ASE12

TGS GAS DETECTORS 308etc12'

TOP QUALITY NYLON
SOCKETS 8PIN 12p*
14PIN 12016PIN 12p

SOLDERCON PINS:
100 65e100013,50*

t THE
r

INSTRUMENT
by

ELECTRONIC

A. Douglas

MUSICAL

MANUAL
Price L13.00

1N-TE
1 PLASTIC

4,-, ..

.

DISCOUNT

PRICES

Newest, neatest
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4 -STATION INTERCOM

4-8tation

3

mounting
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Complete
other

MAINS
No
for

On
Per

_ ----

I ....,
- az

L16.95
+ VAT £1.36

Solve your communion.
Lion problems with this

Transistor Intercom system (1 master and
Sabah in robust plastic cabinets for desk or wall

Call/talk/listen from Master to Subs and
to Master. Ideally suitable for Business. Bur.
Schools. Hospitals, Office and Rome. Operates

one 9V battery. On/off switch. Volume control.

with 3 connecting wires each 66ft and
accessories. P. & P. 85p.

INTERCOM NEW MODEL
batteries -no wires. Just plug in the mains
instant twoway, loud and clear communication.
off switch and volume control. Price 869.84

pair. P. A P. 85p.

ii ELECTRONICS POCKET BOOK by P. ,.

1, McGoldrick. Price 14.25

r TRANSISTOR ELECTRONIC ORGANS
FOR THE AMATEUR by A. Douglas.

Price L4110

DESIGNING WITH TTL INTEGRATED
CIRCUITS by Texas Instruments. Price L760

r TRANSISTOR POCKET BOOK by R. G.

Hibbard Price. Price L4.20L

r RAPID SERVICING OF TRANSISTOR
 EQUIPMENT by G. i. King. Price 0.130

p IC OP -AMP COOKBOOK by W. G. Jung.
Price 11175

COLOUR T.V. WITH PARTICULAR
REFERENCE TO THE PAL SYSTEM by

G. N. Patchett. Price L6.40

SOLID STATE C:C)L0 I) R T.V. CIRCUITS
IP by G. R. Wilding. Price L626

ii WORKING WITH THE OSCILLOSCOPEr by A. C. W. Saunders. Price L I SS

RADIO VALVE AND SEMI-
CONDUCTOR DATA by A. M. Ball.

P
Price L250

* PRICES INCLUDES POSTAGE *

system 5 gam
devised for storing small

parts and components:
resistors, capacitors, diodes. transistors,

etc. Rigid plastic units interlock together in

vertical and horizontal combinations. Trans -

parent plasfic drawers have label slots. 10

and 2D have space dividers. Build up any
size cabinet for wall, bench or table top.

As supplied to Post Office,
Industry and Government DePts.

SINGLE UNITS (10) (5in x 21in x hin).

C2  50 DOZEN.

DOUBLE UNITS (20) (5in X 4fin x 2fin).

Ea  40 DOZEN.

TREBLE (3D) C4  20 for 8.

DOUBLE TREBLE 2 drawers. in one outer

case (6D2), ES SO for 8.

EXTRA LARGE SIZE (601) £S50 for 8.

PLUS QUANTITY DISCOUNTS
Orders over £20, less 5%.

Orders over £60, less 71%.

PACKING/POSTAGE/CARRIAGE: Add 75p to
all orders under £10. Orders £10 and over.

please add 10% carriage.
QUOTATIONS FOR LARGER QUANTITIESBRITAIN'S

Pleats add a% V.A.T. to total renMthince

All prices correct at time of going to press

FLAIRLINE SUPPLIES
PE9)

24 Cricklewood Broadway, London NW2
Tel. 01.450 4844

NEW I AMERICAN TYPE CRADLE

TELEPHONE AMPLIFIER
-'-'../..---- - '

'-!....-

611 .

kW -ONLY

£12.95
+ VAT g1,34

Latest transistorised as...lone Amplifier with

detached plus0n speaker. Placing the receiver on

to the cradle activates on/off ssitch for immediate
twoway conversation without holding the handutt.

Many people can listen at a time. Increase efficiency

in office, shop, workshop. 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 I1395 + VAT 8112 P. A P. 759.

price refund guarantee.

WEST LONDON DIRECT SUPPLIES IPE9)
169 KENSINGTON HIGH STLORDoN, W.8(Dept.

THE MODERN BOOK CO.
LARGEST STOCKIST

of British and American Technical Books

19-21 PRAED STREET
LONDON W2 1 NP

Phone 01.723 4185

II Closed Saturday I p.m.
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RETURN OF POST MAIL ORDER SERVICE

This kit is suitable for record players, tape play back,
guitars, electronic instruments 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 22 semiconductors with printed front
panel and volume, bass and treble controls. Spec.
IOW output into 8 ohms, 7W into 15 chins. Res-
ponse 20c/s to 30kc/s, input 100M.V. high imp.
Size 91in 3in 21n.

nn° £11.25 nr £18 Poet
45p

Easy to build. Full instructions supplied.

ELAC 10 inch
Dual cone plasticised roll sur-
round. Large ceramic magnet.
50-16,000 c/s. Bass resonance
35 cis. 8 ohm impedance.
10W. E4.959 x sin. model IOW. -

MAINS TRANSFORMERS ALL POSTach.
0p

250-0-250V 80niA, 6.3, 2A /2.95
250-0-250 80mA, 6.3V 3.5A, 6.3V IA or 5V 2A 1440
350-0-350 80mA, 6.3W 3.5A, 6.3V IA or 11V 2A 25.80
300-0-300 120mA, 6.3V 4A C.T., 6.3V 2A 1740
MIDGET 220V 451nA, (3.3V 2A, 2f <26 2In 1140
HEATER TRANS, 6.32- 3A, 61.45 6 amp. 96p
GENERAL PURPOSE LOW VOLTAGE.
Tapped outputs at 2A 3, 4, 5, 6, 8, 9, 10, 12.15, 18,
24 and 30V 14.80
IA 6, 8, 10, 12, 16, 18, 20, 24, 30, 36, 40, 48, 6014.60
2A, 6, 8,12, 12,16. 18, 20, 24, 30, 36, 40, 48, 6017.00
3A, 6, 8, 10, 12, 16,18, 20, 24, 30, 36, 40, 48, 60 18.70
5A, 6, 8,10,12, 16, 18, 20, 24, 30, 36, 40.48, 60 61145
5, 8, 10, 16V ;A 12. 6-0-6V 500mA 61. 9V IA 11
12W 300mA 111. I2V 500mA U. 12V 750mA U.
40W 2A tapped 10V or 30V 2240. 20V 3A U.
40V 9A 1240. 31/1 5A + 34W 2A et. 1375.
20-0-20W 1.4 22. 30W 11A 11.75.
AUTO TRANSFORMERS. 115W to 230V or 230V
to 1152- 150W 18:250W MI; 400W 17; 500W IS.
CHARGER TRANSFORMERS. Input 200/2502
for 6 or 12W 13A 1245; 4A 2440.
FULL WAVE BRIDGECHARGER RECTIFIERS:
6 or 12V outputs I1A 40p; 2A 55p; 4A 85P.

R.C.S. STABILISED POWER PACK KIT
All parts including printed circuit and instructions t o
build this unit. Voltages available: OW, 7.5V. 9V,
12V. Up to 100mA output. i295 PostPlease state voltage required. 46p.

R.C.S. STEREO FM TUNER

C
This completely cased mains powered HiFi ,r)7.50
Tuner with brushed aluminium facia is British 
made using the latest circuitry. Bargain. Poet 45p
Stereo Tuner/Amplifier Chassis. Brand new 13860.

BARGAIN 3W AMPLIFIER. 4 Transistor
Push -Pull Ready built with volume, treble and E3.95
bass controls. 18 volt battery operated.

WAFER HEATING ELEMENTSTHIN
Size 106x:81 in. Operating voltage 200/250W
a.c. 230W approx. Suitable for Heating Pads, Food
Warmers, Convector Heaters, etc. Must be clamped
between two sheets of metal or asbestos.

ONLY 40p EACH (FOUR FOR 1110)
ALL POST PAID -Discounts for quantity.

E.M.I. 131 x 8in
SPEAKER SALE!
With tweeter. And f5.25cromover. 10W.
State 3 or 8 ohm.
As illustrated. Poet 45p

I5W model E795
8 or 15 ohms. Post 50P

20W model 01.95
8 or 15 ohms. Pont 501,

BAKER MAJOR 12 EI035
Post 511p

30-14,500 c/s. I2M double
cone, woofer and tweeter cone
together with a BAKER
ceramic magnet assembly
having a flux density of
14,000 gauss and a total flux
of 145,000 Maxwells. Base
resonance 40 c/s. Rated 251V.
NOTE: 3 or 8 or 15 ohms
must be stated.

Module kit, 30-17,000 cis
with tweeter, crossover, baffle
and instructions. El3As illustrated.

Plesee elate 3 or 0 or 15 ohms. Post 80p

"BIG SOUND"
BAKER SPEAKERS
Robustly constructed to stand up to
long periods of electronic power.
As used by leading groups and discos
Useful response 30-13,000 c!..
Bass Resonance 55 c e.

12in 30W
3. 8 or 15 ohms.

GROUP "25" £8.95
GROUP "35"
I2in 40W
3, 8 or 16 ohms.

Post 40p

£10.50
Post 40p

GROUP 501121nd' A.5060W 8 or lb ohms La
with aluminium
presence dome. Poet 80p

GROUP "50"
loin 75W L19.50
8 or 16 ohms.

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 Musical Inetrument,
4 Input, speech and music. 4 way
mixing. Output 8/15 ohm. a.c. Mains E68 Carr.Separate treble and bees controls. £1.0050 watt model 149.

NEW 'DISCO 100 WATT' £52
ALL TRANSISTOR AMPLIFIER CHASSIS
2 input.. 4 outputs separate volume treble Carr. 21
and bass controls. Ideal disco or slave amplifier chassis.
WOOD CABINET AVAILABLE 29.

PW SOUND TO LIGHT DISPLAY
Complete kit of parte with R.C.S. printed circuit.
Three 1,000W channels. As featured in December
Practical Wireless. 1210 CABINET extra 23.

GOODMANS CONE TWEETER
18,000 chi. 25W 8 ohm. Price £3.25

R.C.S. 100 WATT VALVE
AMPLIFIER CHASSIS

Professional model. Four inputs. Treble, nave, -ter
Volume Controls. Ideal disco, P.A. or groups.
S.A.E. for details. 5 speaker outputs.
3 or 8 or 15 ohm. 100V line to order.
Suitable carrying case 11840. plus 22.50 eery.

E.M.I. GRAM MOTOR
120V or 240V a.c. 2,400 r.p.m. 2 -pole
70mA. Size 2; . 2; 21in.
E.M.I. TAPE MOTOR
4 pole, 240V 183 mA
1,400 r.p.m. Spindle ,%m dia.
120V version 21. (Illustrated)
Size 31 . 2I x 2Iin.

E I as
Poet 30p

£2.00
Post 30p

NEW BSR HI-FI AUTOCHANGER
Plays 12in, 10in or Tin record,
Auto or Manual. A high
quality unit backed by BBB
reliability with 12 months'
guarantee. A., 200/250V.
Size 131 113 in.
Above motor board Min.
Below motor board 21in.
With STEREO/MONO
CARTRIDGE.
Single Player version 61510. :111 Post 75p
GARRARD AUTOCHANGER Model 0300 214.95.

PORTABLE PLAYER CABINET f450
Post 60p.

Modern design. Size 16in !bin 7in rexine
covered. Large front grille. Hinged lid. Chrome
fittings. Motor board cut for Garrard or BSR deck.

R.C.S. DISCO DECK
SINGLE RECORD PLAYER

Fitted with auto stop, etereo/compat. cartridge.
Baseplate. Size I lin 81in. Turntable. Size 7in
diameter. A.c. mains. 220/250W.
3 speeds plays all size records.
Two for 212. Post 75p. £6.2543p

HEAVY METAL PLINTHS
With P.V.C.Cover. Cut out for most
B.S.R. or Garrard decks. Silver grey
finish.
Model "A". Size 12l 141. 71in.

Post 75p.Model "B". Size 16 131 Tin. 26.915.

TINTED PLASTIC COVERS ONLY
Sizes: 'A'-141in 121in 4lin, 1240. 'B'-201in
121in 4lin, 13. 'C' -17;in 13/in . 31 in, 1845.
'13'-161in 14in 410, 1340.
Ideal for record decks, tape decks, etc. Post 73p.

BAKER HI-FI SPEAKERS
HIGH QUALITY -BRITISH MADE
SUPERB
I2in 25 watts
A. high quality loudspeaker,
its remarkable low cone
resonance ensures clear
reproduction of the deepest
bass. Fitted with a special
copper drive and concentric
tweeter cone resulting in full
range reproduction with
remarkable efficiency in the
upper register.
Bass Resonance 25 c/s
Flux Density 16,500 gauss
Useful response 20-17,000 c/e
8 or 15 ohms models.

£1630
AUDITORIUM
I2in 35 watts
A full range reproducer for
high power. Electric Guitars,
public address, multi -speaker
systems, electric organs.
Ideal for Hi-Fi and Disco-
theques.
Bass Resonance 35 c/s
Flux Density 15,000 gauss
Useful response 25-16,000 cie
8 or 15 ohms models.

£1550 Post
80p.

15in model 45 watts 21940. Post 90p.
BLANK ALUMINIUM CHASSIS. 18 s.w.g. 21in sides,
6in 4in, 70y; Sin 6in, 905; 10in , 7in, /145;
14in x 9in, 1140; lain file, 1145; 12in 3in, 87p;
l6in ':loin, 21.70.
ALUMINIUM PANELS, 18 e.w.g. fin / 4in, 15p; 8in 6in,
256; 10i n 7in, 30p; 12in x 51n, 30p; 12in 8in, 40p;
l6in 6in, 456; l4in 9in, 60p; 12in x I2in, 55p;
l6in 10in, 75p.
ALUMINIUM ANGLE BRACKET, 6in x fin ;in, 20p.

RADIO COMPONENT SPECIALISTS

Post

5.95

337 WHITEHORSE ROAD, CROYDON
Open 9-6 Wed. 9-I Sat, 9-5 (Closed for lunch 1,15-2.30)

Minimum post 30p. Access and Barclaycard Welcome. Radio Books and Components Lists 10p. Rail Ssilhurst. Tel. 01-684 1665
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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 1MC1; Deck Tone Controls-
treble total range 36dB at 15kHz-Bass total range 36dB at 50Hz.
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.I.A.A. comp mag inputs
available 75p extra.

PANEL SIZE 18 x 4fin. DEPTH 3in. £39.75

TUAC AMPLIFICATION
O Loline 125 watt with sustain £81

Loline 60 -watt with sustain £65

Combo twin 60 reverb £140
Combo 30 £75

4 x 12 200 -watt cabs £135

2 x 12 100 -watt cabs £80

Mini PA Bin £125

Disco Reflex Cab £95

STOCKISTS-CALLERS ONLY
Geo Mathews. 85187 Hurst Street, Birmingham (Tel 021-622 1941)
Arthur Sallie Ltd., 28 Gardner Street (Tel. Brighton 65806)
Bristol Disco Centre, 26 The Promenade. Gloucester Road (Tel.

Bristol 41666)
Socodi, 9 The Friars (Tel. Canterbury 60948)
Cookies Disco Centre. 132 West Street (Tel. Crewe 47391
H.B.Electronics, 54 Montagu Street (Tel. Kettering 83922)
Leighton Electronics Centre. 59 North Street (Tel. Leighton

Buzzard 2316)
Al Music Centre, 88 Oxford Street. Manchester (Tel 061-236 0340)
Damon Electronics, 99 Carrington Street (Tel. Nottingham 53880)
Electra Centre. 58 Lancaster Road (Tel. Preston 58488)
Luton Disco Centre. 88 Wellington Street. Luton (Tel. Luton 411733)
Mitchell Electronics. 64 Winchester Street (Tel, Salisbury 23689)
TUAC Sound Centre. 163 Mitcham Road. Tooting (Tel, 01-672 3413)
Mon -Sat. 9,30 a.m,-5.30 p.m.
Halt day Wed 9,30 a.m.-1 p.m.

Our
Technical
and
Production
facilities are
available
for special
projects
to clients'
requirements

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.
VAIN' Vol. Treb, Mid and Bass controls. HI. IMP. FET. I/P suitable
Mid. Guitar, Radio, Crystal/Ceramic P.U. Sensitivity 4mV. Treble
+35dB at 16kHz. Mid +20 -15dB at 1kHz. Bass +20 -10dB at '''Hz.

£8.50
VAO6 Vol, Treb. and Bass controls. Sensitivity 8mV. Treb + 28 - 15dB
at 12kHz, Bass t 18dB at 40 Hz. £7.50

CO
SVAO8 STEREO PRE AMP Vol, Treb, Mid and Bass controls.
I/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 I/C opera-
tion supply voltage ±-15V DC. £15.00

AMPLIFIER MODULES
 TL30 D.C.COUPLED POWER AMPLIFIER MODULE
 Output power 30 watts R.M.S. continuous sine wave Into 8 ohms
 T.H.D. at full power 0.5%
 Signal to noise ratio -85dB
 input sensitivity 80rnV into 506 ohms
 Frequency response 25Hz-50kHz
 8 transistors, 4 diodes

0 TL60* 5 o 5 x
 80 watts R.M.S. continuous sine wave output
 2 R.C.A. 110 watt 15 amp transistors

TL100* 5.53,
 100 watts R.M.S. continuous sine wave output

2 R.C.A. 150 wan 15 amp transistors

O TL125* 7.4.34n
 125 watts R.M.S. continuous sine wave output
 4 R.C.A. 150 wan 15 amp output transistors

Specification on  power modules.
 Rugged layer wound driver transformer
 Short-Open--and Thermal overload protection
 Only 6 connections

All output power ratings 0- 5d13: Output impedance 8-15 ohrns, THD at full power
2% typically 1%: Input sensitivity 80mV into iokn, Frequency response 20Hz-20kHz
,2dB, Hum and noise better than -7008.

£12.50

£16.75

£18.75

£23.25

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 TRADE AND EXPORT ENQUIRIES TEL 01-672 9080
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4111111111ift vier, a A, 4 .

MANUFACTURERS OF ELECTRONIC & AMPLIFICATION EQUIPMENT

0 POWER SUPPLIES
Vacuum varnish impregnated. Transformers
supply board incorporating pre -amp supply:
PS 250 for supplying 2 TP125s
PS 60/60 for supplying 2 TL6Os
PS 125 ±45 volts for TP125
PS 100 ±43 volts for TL100
PS 60 -±-38 volts for TL60
PS 30 ±25 volts for TL30
PSU 2 for supplying disc mixer

with

£28.00
£25.50
06.75
05.50
£14.50
£9.75
£6.50

SOUND TO LIGHT
SEQUENCE CHASER- 0
4LSMI
 RCA 8A Triacs
 1000W per channel
 Fully suppressed and fused
 Switched master control for sound operation from .1.W to 125W
 Speed control for fixed rate sequence from 8 per minute to 50 per second
 Full logic integrated circuitry with optical isolation for amplifier protection
 Full wave control
 13 easy connections

Patents applied for El8  75
Model 501 500W per channel as above without sound
triggering £12.25

0 3 CHANNEL LIGHT MODULATOR-S1LMB
 RCA 8A Triacs
 1000W per channel
 Each channel fully suppressed and fused
 Master control to operate from 1W to 100W
 Full wave control
 12 easy connections

(Single Channel Version 1500 Watts £9.50)

£1800

ADD SEQUENCE CHASING AND DIMMING
EFFECTS TO YOUR TUAC 3 CHANNEL LIGHT
MODULATOR
 Speed Control 3 per min. to 10 per sec.
 Full logic integrated circuitry
 Dimmer control to each channel
 9 easy connections

© Sequence Dimmer Module-3SDMI £1300
See you on STAND 39

We will be demonstrating our full range 0
daily

Sept. 6-7-8 noon to 9 p.m.

Send large stamped addressed

£19.50

envelope with all

10) STEREO DISCO MIXER
With touch sensitive switching and auto fade
INPUTS: Four identical stereo inputs available with any equalisation. Two magnetic
and two flat supplied as standard. High quality slider control on each channel.
Volume, treble and bass controls for each pair of sliders. Sensitivity meg.. 3mV
(R.I.A.A. comp.). Flat 50rtiV at 1kHz. Bass controls ,18dB at 60Hz. Treble controls

18dB at 15kHz. OUTPUT: Up to 3 volts (+12dB) available. Attenuated output for
TUAC1dBpower Modules. Rotary master and balance controls. Band width 15Hz-25kHz

P.F.L.: Output 250mV into 8 ohms. Rotary volume control. Monitoring facility for
all 4 channels. Selection via touch sensitive illuminated switches. Switched visual
cue indicator.

Miscellaneous Facillffee: Two illuminated deck on/off switches. Mains illuminated
on/off switch. Auto fade illuminated on/off switch. Mains powered with integral
screen and back cover. Complete with full instructions.

Size. 25in long x 6in high x 3in deep £115
FRONT PANELS FOR LIGHTING EFFECT

MODULES
complete with switches. neons and knobs u illustrated

FUZZ
LIGHTS

RED GREEN BLUE
AMBER

240 volt ac. Long Life
Candle Bulb. Revolv-
ing Reflector. adds
new dimension to
disco lighting effects.

4 For S1LMB £6.50

Size: 8" x 44."

24- TuAt_

etr4-,... A For S1L1113
combined with 3S01.41

We, 9" x

41, Size 6 4+

For 4LSM1

£5.50

£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 0 s payable to TUAC
LTD. (PE9) or quote Access Barclay-
card No and post to TUAC LTD. (PE9).
119 Charlmont Road. London. SW17
9AB. We accept phone orders from
Access Barclaycard' Holders. Phone:
01-672 3137 9080

enquiries for fully illustrated 12 page
catalogue
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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 DIA-
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 TO A WORLD-WIDE
MARKET.

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. All function circuits may be used
independently, or interconnected. The greater the
number of circuits, the greater the versatility. Ocher
circuits in our lists may be used with the Synthesiser to
good advantage (notably P.E. Minisonic, Phasing Unit,
Wind and Rain, Rhythm Generator, Sound Bender, Volt-
age Controlled Filter, Guitar Effects Pedal).
THE MAIN SYNTHESISER
Stabilised power supply [12.05
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
PCB (holds all 4 circuits)
Sample -Hold and Noise Generator
PCB (holds both circuits)
Tone Control
PCB
Reverberation Amplifier
Sprine Line unit for Reverb. Amp.
Ring Modulator
Peak Level Meter Circuit
100µA Panel Meter
PCB to hold Reverb, Ring Mod and Meter
Circuits
Envelope Shaper
PCB
Voltage Controlled Amplifier and Differential
Amplifier
PCB (holds both circuits)
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 circuits) £260
Divider, 2 Hold Circuits, 2 Modulation
Amplifiers, Mixer and 2 Envelope Shapers L19.64
PCB (holds the first 6 circuits) LI.80
PCB for both Envelope Shapers L1,55
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
Alternative component set with panel mounting
switches L4.60
Printed Circuit Board 130

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. SWs) E6.58
Printed circuit board £1.58
Optional extra -additional Audio Modulator, the use of
which, in conjunction with the above component set,
can produce "jungle -drum" rhythms.
Component Set (incl. PCB) L2.55

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 Wah-wah effect produced by this unit can be con-
trolled manually or by the integral automatic controller.
Component Set incl. PCB [2.99

L562
L1.38
[6.64
L1.70
[2.43

80p
[6.36
£4.95
[3.93
[1.50
E3.75

£1.94
[5.35
L1.46

[6.86
LI.32

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 a mixture of any of the three, together
with facilities including fast and slow tremolo, loud and
soft pedal switching, and sustain pedal switching. The
power amplifier typically delivers 24 watts into 8 ohms.
The PCBs have been redesigned by ourselves making
improved use of the space available.

Main Power Supply
Tone Generator and Top C Envelope
Shaper
PCB for Main PSU, Tone Gen & Top C E.S.
Envelope Shapers for all notes (except Top C)
Set of PCBs for Envelope Shapers (except Top
C)
Voicing and Pre -Amp Circuits
PCB for Voicing and Pre -amp
Power Amplifier (incl. separate Power Supply)
PCB for Power Amp and PSU

£9.41

E997
L2.10

£32.16

[10.40
[8.37
L2.64

LI4.50
95p

RHYTHM GENERATOR (P.E. Mar./Apr. 74)
Programmable for 64,000 rhythm patterns from 8 effects
circuits (high and low bongos, bass and se drums,
long and short brushes, blocks and soft cymbal),na and with
variable time signatures and rhythm rates. Really fascina-
ting and useful.
Tempo, Timing and Logic circuits L12.57
PCB for above circuits (double -sided) [2.84
Component set for all 8 effects circuits L10.49
PCB for all 8 effects [3.60
Simple mixer (our design) intl. PCB £3.70
Alternative mixer with external volume controls,
incl. PCB L9.93
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
pre -amps, and providing full control over reverberation
level.
Component Set (excl. spring unit)
Printed Circuit Board
9 in. Spring Unit
Panel Meter (50µA) (optional)

WIND AND RAIN UNIT
A manually controlled unit for
named sounds.
Component set incl. PCB

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.

P.E. MINISONIC MK I
(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 coo may
be advantageously used with other circuits in our lists.

Two Voltage Controlled Oscillators [542
Voltage Controlled Filter and Voltage
Reference Circuit £3.41
Two Envelope Shapers and Two Voltage
Controlled Amplifiers L7.25
Keyboard Controller and Hold Circuits L2.66
Keyboard Divider Resistors (select type to suit
keyboard used) (all are 2% tolerance): 2 Octave
3 Octave [1.48; 4 Octave L1.96; 5 Octave [2.44.
H.F. Oscillator and Detector LI.66
Ring Modulator, Noise Generator and Envelope
Inverter L5.45
Two Power Amplifiers and Two Mixers L3.55
Battery Eliminator L5.88
Temperature Stabiliser LI.47
PCB to hold 2 VCOs, VCF and V -Ref E2.02
PCB to hold 2 ESs, 2 VCAs, 2 Mixers, Ring Mod,
Keyboard Control and Hold E2.20
PCB to hold 2 Power Amps., Noise Gen.,
Envelope -Inverter, H.F. Osc and Detector [1.45
PCB to hold Battery Eliminator and Temperature
Stabiliser E1.35

P.E. MINISONIC MK 2
Conversion kits and PCBs for updating the MK I version
are now available. Details 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) £4.11

VOICE OPERATED FADER (P.E. Dec. 73)
For automatically reducing music volume during "t
over" -particularly useful for Disco work or for he

producing the above- movie shows.
Component Set incl. PCB L3.05

47.55
[1.76
L4.95
[3.75

E2.83

8 -INPUT MIXER
A simple mixer having 8 inputs each of which 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. PCB [3.70

25 WATT 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 95p
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 12.15

VOLTAGE CONTROLLED FILTER (P.E. Oct. 74)
An independently designed VCF that can be used with
the P.E. Synthesiser.
Component Set L3.41

Printed Circuit Board £1.25

P.E. TUNING FORK (P.E. Nov. 75)
Produces 84 switch -selected frequency -accurate tones.
An LED monitor clearly displays all beat note adjust-
ments, Ideal for tuning acoustic and electronic musical
instruments alike.
Main Component Sec incl. PCB [14.22
Power Supply set incl. PCB [6.57

P.E. SYNCHRONOME (P.E. Mar. 76)
An accented -beat electronic 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. Includes power supply.
Component Set incl. loudspeaker E10.20

Printed Circuit Board EI.70

PEAK LEVEL INDICATOR (P.E. Mar. 76)
A twin -channel visual display unit for monitoring 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 Sec incl. PCB (as published)

POST AND HANDLING
U.K. orders -under L15 add 25p plus VAT, over L15 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
Export postage rates.

VAT
Add 124,/,,, (or current rate 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 as it also shows Export postage rates. All pay-
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.

PHONOSONICS DEPT. PE47 22 HIGH STREET SIDCUP KENT DAI 4 6EH 13 FORGETi,...,,,,A5r.tw.o. ONLY
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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 En-
velope with all U.K. requests for free
list giving fuller details of PCBs, kits, and
other components.
OVERSEAS enquiries for list: Europe -
send 20p; Other Countries -send 40p.

KEYBOARDS AND CONTACTS
Kimber-Allen Keyboards as required for many published circuits, including the
P.E. Joanna, P.E. Minisonic, and P.E. Synthesiser. The manufacturers claim that
these are the finest moulded plastic keyboards available. All octaves are C to C. The
keys are plastic, spring -loaded and mounted on a robust aluminium frame.
3 Octave (37 notes) L20.50. 4 Oct (49 notes) L23.50. 5 Oct (61 notes) L27.
Contact Assemblies for use with above keyboards: Single -pole change -over (type
SP) as for P.E. Joanna and P.E. Minisonic. Two -pole normally open -make -break (type
DP) as for P.E. Synthesiser. Special contact assembly (type 4PS) having 4 poles, 3 of
which are normally -open make -break contacts and the fourth is a change -over contact
-this special assembly enables THE SAME KEYBOARD to be used with the P.E.
Synthesiser, P.E. Minisonic and the P.E. Joanna simultaneously thus avoiding the cost
of more than one keyboard.

Contact Each 3 Octave Set 4 Octave Set 5 Octave Set
SP 20p L7.40 £9.80 2120
2P 24p £8.88 £11.76 £14.64
4PS 48p L17.76 L23.52 £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)
The ever -popular Aurora -4 or 8 channels each responding
to a different sound frequency and controlling its own light.
Can be used with most audio systems and lamp intensities.
A MUST for any Disco, and a fascinating visual display for the
home.
4 Channel Component Set (excl. thyristors) L13.05
8 Channel Component Set (excl. thyristors) 422.56
Power Supply Component Set £4.96
PCB for 4 frequency channels L3.32
PCB for power supply and 8 lamp drivers £1.56
IA 400V thyristors (I per than. req.) each 75p
Panel meter (IAA) (optional) L3.75

3 -CHANNEL SOUND -TO -LIGHT (P.E. Apr. 76)
A simple but effective sound -to -light controller capable of
operating 3 lamps each of approximately 700 watts. Includes
power supply, thyristors, and by-pass switches.
Component Set incl. PCB L11.36

BIOLOGICAL AMPLIFIER (P.E. Jan./Feb. 73)
Multi -function circuits that, with the use of other external
equipment, can serve as lie -detector, alphaphone, cardio-
Phone etc.
Pre -Amp Module Component Set incl. PCB L3.71
Basic Output Circuits -combined component set
with PCBs, for alphaphone, cardiophone, frequency
meter and visual feed -back lamp -driver circuits £5.38
Audio Amplifier Module Type PC7 £6.75

TAPE NOISE LIMITER
Very effective circuit for reducing the hiss found in most
tape recordings. All kits include PCBs.
Standard Tolerance Sec of Components L2.60
Superior Tolerance Set of Components L3.22
Regulated Power Supply (will drive 2 sets) £3.98

SINE AND SQUARE WAVE GENERATOR (P.E. July 75)
Suitable for audio, digital, or general purpose. Controllable
through 4 decade ranges 10H. to 100kHz, switched attenu-
ation through 10 ranges from I OV to I mV peak -to -peak.
Component Set £8.88
PCB for above components L1.60
Power Supply L5.70
PCB for Power Supply 96p

NEW GUITAR EFFECTS UNIT
Practical Electronics, August, 1976

Details in list

SEMI CONDUCTOR TESTER (P.E. Oct. 73)
ssential test equipment for the enterprising home construe -.r. While stocks last.
et of resistors, capacitors, semiconductors,

potentiometers, makaswitches and PCB 1844Panel meter (500µA) 1315

PHOTOPRINT PROCESS CONTROL (P.E. Jan. Feb. 72)
For colour and B & W, and indispensible dark -room unit for
finding exposure, controlling enlarger timing, and stabilising
mains voltage. While stocks last.
Component Set (excl. meter) LIO 72
Printed Circuit Board £1.74
Panel Meter (I mA) 43.75

TREMELO inc. P.C.B. £2.85
FUZZ UNIT inc. P.C.B. £1.80

PRICES ARE CORRECT AT TIME OF PRESS. E. & O.E.
DELIVERY SUBJECT TO AVAILABILITY.

TRANSISTORS
ACI28 2.0p
ACI76 20p
BC107 3p
BC108
BC109 3p
BC I 47 lis
BC148 2p
BC149 20
BCI57 3p
BCI58 3p
BC I 59 3p
BC] 82L 2p
BCI84 20
BCI87 250
BC204 14p
BC209C 14p
BC2I2L 15p
BC2I3 ISp
BC478 28p
BCY7I 22p
BDI31 44p
BDI32 54p
BEY50 22P
BEY51 22P
BEY52 24p
BSY95A 22p
MJE2955 110p
0C28 60p
0071 14p
0072 I4P
0084 25p
ORPI2 66p
ZTX I07 lip
ZTX108 lip
ZTX501 13p
ZTX503 ISp
ZTX531 23P
2N706 13p
2N9)4 22p
2NI304 22P
2N22I9 27p
2N2905 27p
2N2905A 28p
2N2907 22p
2N3053 18p
2N3054 66p
2N3055 48p
2N3702 12p
2N3703 12p
2N3704 12p
2N38I9 35p
2N3820 64p
2N3823E 39p
2N4060 12p
2N4871 36p
2N5245 51p
2N5777 45p

INTEGRATED CIRTS.
709 105 40p
709 6 -pin DIL 40p
723 T05 95p
741 8 -pin DIL 32p
748 T05 63p
748 8 -pin DIL 63p
uA7805 10220 I65p
µA7808 T0220 165p
AA7812 10220 165p
it,47815 70220 165p
uA7818 T0220 I65p
AY -I-0212 622p
AY -1-6721/6 188p
CA3046 7Ip
MFC4000/3 73p
MFC6040 83p
SG3402N 220p

PHONOSONICS

Join the 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
111" x 8;" 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
2. Logical Circuit Elements plus 80p P. & P.
3. Designing Circuits to Carry

Out Logical Functions
4. Flipflops and Registers

£4 - 20
Offer Order both courses for the
bargain price £9.70, plus 80p
P. & P

Designer
Manager
Enthusiast
Scientist
Engineer
Student

These courses were written so that you
could teach yourself the theory and applica-
tion of digital logic. Learning by self instruc-
tion has the advantages of being quicker and
more thorough than classroom learning.
You work at your own speed and must respond
by answering questions on each new piece
of information before proceeding to the next.

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

r- - - - - - - - - -
To. Cambridge Learning Enterprises (Dept. ENG)
FREEPOST. St. Ives, Huntingdon. Cambs. PE17 4BR

'Please send me....set(s) of Design of Digital Systems at 07.00
each, p & p included

*or ...sells) of Digital Computer Logic and Electronics at £5.00
each, p & p included

-or. ...combined set(s) at £1050 each, p & p included

Name

Address

'delete as applicable
L No need to use a stamp -just print FREEPOST on the envelope.PEI

1
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SAVBIT
handy solder
dispenser
Contains 2.3 metres
approx. of 1.22 mm
Ersin Multicore
Savbit Solder.
Savbit increases
life of copper bits
by 10 times.
Size 5 39'p

For soldering
fine joints

Two more dispeners to
simplify those smaller jobs.
PC115 provides 6.4 metres
approx. of 0.71 mm solder for
fine wires, small components
and printed circuits.
PC115 50
Or size 19A for kit wiring or
radio and TV repairs.
2.1 metres approx. of
1.22 mm solder.
Size 19A 43p

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.

handy size reels of SAVBIT,
.-:=-4k; 40/60, 60/40 &avvo dyerALU-SOL

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

cover all general and electrical applications, plus a major advance
in soldering aluminium. Ask for a free copy of 'Hints on Soldering'
containing clear instructions to make every job easy.

Ref. Alloy Diam. Length Use Price
metres

mm approx.

Size 40/60 1.6
3 Tin/Lead

Size ALU-SOL 1.6
4

Size 60/40 0.7
10 Tin/Lead

Size SAVBIT 1.2
12

10.0

8.5

39.6

13.7

For economical general
purpose repairs and
electrical joints.
For aluminium repairs.
Also solders aluminium
to copper, brass etc.
For fine wires, small
components and printed
circuits.
For radio, TV and
similar work. Increases
copper -bit life tenfold.

£1.49

£1.99

£1.49

£1.49

BIB WIRE
STRIPPER

-> & CUTTER
Fitted with unique
8 -gauge selector and
handle locking device.
Sprung for automatic
opening. Strips flex

and cable in seconds. model 8B 86p

SOLDER -
WICK
Absorbs solder
instantly from
tags, printed
circuits etc. Only needs
40-50 Watt soldering iron. Quick
and easy to use. Non -corrosive.

Size18 97p

Sole U.K Sales Concessionaires 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

!AI
andOtnMOW?

*)
Weed ready lc) use
Complete wIththr-e £18100w

Inatt

coloured amp,
that flash dent:1.,

TWIN BANK6 LIGHTI less lamps) LENGTH
- 14, inches UNIT

Fatmg
8 C

E 9,::, 5_ 5

ES f." ,r
Fottmgl, Rpm

Sound to Light 600

MASTER UNIT WATER

et 0, 0
CHANNEL

£30.95
INC./DWG L.
etatritti/ lftepg.fs,
t.fee.VS wnvr 54..re-

TYPE B 3 BANK UNIT
(Less Lareps)

C

U., 4-90 ang£726
100 WATT SPOT LAMPS

RED, YELLOW,GRE EN 3 lamps
BLUE. .18 esee f 54
CLEAR

f11
B.C. of .5.

a Ohtet S iUtt U0/ V  1 osid POST Pall*
often to Ow Y -Ml 0.1

TYPE A SPOT
less lamp'

411110
BC Fitting E S Fitting

£1.95- £2.12-

TWIN BANI(12 LIGHT
UNIT

Length
313/4

(less lamps)

FittCing £1560
illustrated 6ifMt & rce rn

ALBEN ENGINEERING CO LTD.,
DEPT PE THE CRESCENT WORSTHORNE,
BURNLEY LANCS. Tel Burnley 20940

702

* ITT
of wiring

with the EH
SRI ADHESIVE

WIRE STAPLES
Countless uses in industry and offices

*QUICK AND EASY TO APPLY -

EVEN IN AWKWARD PLACES

*SAVES DAMAGE TO WOOD AND PAINTWORK

*STICKS 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.
81 Piccadilly, London W1V OHL. Tel:01-629 9556.
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DISCO
THESE DISCOUNTS APPLY TO TOTAL

10% OFF ON OR
15% OFF ON OR

UNTS
OF ORDER - SPECIALS INCLUDED

DERS OVER £15
DERS 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

L

7400 10- leo
7401 11

7402 11

7403 11

7404 13

7405 13

7406 22
7407 22

7408 14

7409 14

7410 10

7411 16
7413 29
7416 22
7417 22

7420 11

7422 22
7423 22

7425 22

7426 23

7427 22

7430 12

7432 22

7437 25

7438 21

7440 11

7441 60
7442 55

7443 55

7444 60

7445 75
7446 85
7447 73

7448 80
7450 12

LOW POWER
71100 10-16
74102 16

74103 16

74104 111

74106 13

74110 16

74120 16

74130 16

74142 89

7451 f0-13
7453 13
7454 10

7460 11

7464 21
7465 21

7472 22
7473 26

7474 26

7475 37

7476 IS
7483 70
7485 80

7486 24

7489 1-50
7490
7491
7492
7493
7494
7495
7496
74100
74105
74107
74121
74122
74123
74125
74126
74141
74145
74150
74151
74153

74151
74E55
74171
74172
74073
74174
74178
74185
74186

40

71

44

35

45
49
55
79

60
27

28

50
55

50

50

68
75
59

60

CO -16

10

18

27

38

38

44

115

38.

LOW POWER SCHOTTKY
743500 1-23 741532 25
741502 23 741540 30
741.504 23 711.542 80
741501 25 74/574 40
74310 23 741590 80
711520 23 741.593 80

HIGH SPEED
74000 10-16
74001
741104

741108

74810
74/111
741420

74E121

16

16

16

16
16

16

16

_SCHOTTKY
74500 23
74503 30

74503 23

74504 30

74154
74155
74156
74157

74161
74163
74164
74165
74166
74173
74175
74176
74177
74180
74181
74182
74184
74185
74190
74191
74192
74193
74194
74195
74196
74197
74198
74199
74200

75

71

71

95
90

1-10
1-25
1-15

95

95

95
85

80

2-50
80

1-55
1-30

95

9S

90
85
95
72

1-00
75

1-70
1-70
3-90

74132 .50

75190 18-93
74191 80
741.91 89
74/95 89
74198 1-53
711164 1-53
741165 1-53

741595 1-20
7415107 35
741516/ 1-20
741.5193 1-30
741.5197 1-20

74022 10-18 741461 10-25
741430 18 74062 20
741140 16 74074 12

74050 16

741152 18

74053 20

74E155

74060 21

74518
74510
74520

7111101 35
74E1102 35

740103 40
20 741106 40

7414101 40

30 71523 23
23 74532 35
23 71571 23

8000 (NATIONAL)
.8091 60.33 8214 00-93
8092 33 8220 93
8095 76 8230 1-42
8121 49 8520 71
8123 88 8551 91
8110 1-20 8552 1-37
8200 1-42 8554 1-37
8210 1.92 8810 44

8000 (*KINETICS)
8263 3-79 8267 1-79

8000
9002 11 9309 56
9301 72 9312 56

&BD
8811
8822
8810
0831

0836

0080

10-38 i
60,

1-42 .
1-42 ,
1-42

27

73

9601 62
9602 56

40064
40074
/COLA
40094
10104
4011A 22

40124 21

4013A 37

40144 1-22
40154 1-22
40164 46
40174 98

74000
74002
74(04
74(08
74(10
74(20
74(42
74(73

24
35

47

47
41

41

t-36

CMOS
40004 21 40104
4001A 21 40204
40024 21 40214

1-10 40224
22 40234

1.46 4024A
47 40254
I/ 40274

40204
40304
40354
40404
40424
40194
40504

89 40664
1-22 40684
1-13 40694

93 4071A
21 40726
72 40734
21 10754
48 1137114

40124
45184
45724
45154
49014

81

37

1-04
99

1-21

40
KS

74(74 72

74(76 1-07

74(107 94

74(151 1-03

74(154 2-21

74(157 1-38

74(160 2-05
91 74C161 2.05

74(162
74(163
74C164
74(173
710195
80(95
80(97

72

36

36

22

29
32

32

32
29

1-69
1-31
1-71

31

2-05
2-05
2-21

1.83
1-90

94

94

SEPTEMBER SPECIALS
MEMORIES
1103 f 61
1702 5-75
5203 6-00
5260 72
5261 72
5262 84
F93410 97
CALCULATOR CHIPS
5002 72
5005 84
5738 1-21
DISPLAYS
MAN1 72
NSN71L 56
NSN74 56
MANS 1-08

LINEAR
301 1.13

TTL
7432 L.17

311 .45 7437 .19
309K .61 7438 .16
340T*5v .82 7446 .60
340T+15v .82 7474 .20
741 .13 7490 .30
3900 .16 74121 .18
9602 .37 74123 .34
75491 .37 74164 .80
1310 1-25 74165 .90

74193 .50

JUMBO LED
Red 70-
Green 7

Yellow 7

6464573.
7001 CLOCK CHIP
4-6 digit, 12-24 hr. alarm, timer 11, date
circuits with data 24410

DVN CHIP 4% DIGIT
6034 5330 - I channel device provides
all leek for 4tx digit volt meter. 16 pin
DIP with data 28

dgst fnulipleted - Ine luncloon -
dux. opepauon 1 Ley memo -
dek....41 - ondependeni -
.nierfa<e3 .a6 04x6 only el3ponsuntleiriter .-
4 V bon or,. 14 pin 11-10

I

MISC DEVICES
111.5 2201 FM gain block 144111 rnDIP 61-03
ULN2209 FM gain block 48dB m131P 1_03

2513 64 x I x 5 character generator 7-00
CA 3016 Transistor array 14 pin DIP 55

CALCULATOR CHIPS
(15802 12 digit, 4 Junction fixed

decimal - banery operation
40 pin 31-99

015005 12 digit, 4 function plus
memory, fixed decimal
28 pin 2-06

MA45725 8 digit, 4 lunction,
floating decimal 28 pin 1-17

M1.45736 6 digit, 4 function, 91e
battery operation 18 pin 2-78

MM5738 8 digit, 5 function plus
memory and constant
Iloating decimal, 9V
battery operation
24 pin 2.78

MA45739 9 digit, 4 function. 9V
battery operation 22 pin 2-78

8038 FUNCTION GENERATOR
Voltage controlled oscillator sine,
square, triangular output 16 pinsDIP with
data 22110

4

MEMORIES
1101 256 bit RAM MOS

16 pin 009
1103 1024 bit RAM 6405

la pin 1-97
1702A 2041 bit stalk PROM

elect. pros. - UV era,
24 pin 10-50

2102 1024 bit static RAM
(26131 DTL/Til comp. 1 tot

16 pin 2-00
2101-1 Same at 2101 except 500ns 2-25
5303 1048 bit stalk PROM

elect prop. - UV eras.
24 pin 7-55

5260 1024 bit dynamic RAM
MOS 16 pin 1-35

5361 1024 bit dynamic RAM
MOS 16 pin 1-35

5262 2011 bit dynamic RAM
MOS 22 pin 1-55

7489 64 bit ROM TTL 16 pin 1-79
82523 236 bit PROM SCHOTTKY

16 pin 2-75
193410 256 bit RAM bi-polar

16 pin 1-50
74187 1034 bit ROM TTL

16 pin 4-00
74200 256 bit RAM Iri-slate

16 pin

TANTALUM CAPACITORS
SOLID -DIPPED 20%
.1 mid )56 15p 10 mfd
.33 mid 3512 15p 10 old
1 told 35V 15p 15 mid
2.2 mid 205 15p 22 mid
2.2 mid 356 15p 33 mid
4.7 mfd 16V lip 47 told
61 mid 65 111p 56 mid
6.8 mid 505 21p

166
25V

10V
16V

10V

6V
6V

"
21p
np
22p
72p
250
2.5p

25p

CLOCK CHIPS
MM5311 6 digit multiplexed BCD,

7 seg 12-24 Hr,
50-60 Hz 28 pin 13-07

MMS312 4 digit multiplexed BCD,
7 sell 1 pps. 12-23 Hr,
50-60 Ha 24 pin 2-23

MM5313 6 digit multiplexed BCD,
7 seg 1 pps, 12-24 Hr,
50-60 Ha 28 pin 3-07

641145314 6 digit multiplexed 12-24 Hr,
50-60114 24 pin 3-07

MM5316 4 digit, 12-24 Hr. 50-60 Ha,
alarm 40 pin 2-78

C17001 6 digit, 12-24 Hr, 50-60 He,
alarm, timer and
date circuits 71 pin

LED'S
5404
64650
551100
551102
5C209 -R
MV5020
MV5020
A405010
MV5020

Infra -red 10-18
Mini LED red emitting - axial
Mini red LED - point
Mini red LED - diffused
Mini red LED - diffused
Jumbo red - diffused
Jumbo green - diffused
Jumbo clear
Jumbo amber

4.4
210
10p

10p
10p

12p
12p

15p
12p
12p

LED DISPLAYS
MANI
M
MANIA
MANSAN.

MAN7
M.AANN.8

01104
555711

0,351370

MULTIPLE DISPLAYS
NSN31 3 digit .17" red LED
HP5082- 5 digit .11 red LED

7405
HP5082- 4 digit .11 red 1E0

7414

SP -425-09 9 digit .25 gas disci,

Red .31. CA
Red 547 dot 03476..)5"
Red .127" CC
Craven 17" CA
Red .6" CA
Red .2r CA
Yellow .27" CA
Red .6" CA spaced tea
Red .26" CA
Red .27" CA
Red .25" CC

01-50
2-95
-15

2-03
2-93
-97

2-03
2-03
2-08
-89
-49

-89
1-40

1-70

t-50

Date sheets on request. Add 20p ea. it
item is priced below SOp each.

4

1

41

LINEAR CIRCUITS
300 Po. V Reg (super 7231 105 1 49

301 Hi Perl Op Amp rnDIP TO -5 21
302 Soh follower TO -5 19
304 Neg V Reg TO -5 56
305 Pas V Reg T05 60

307 Op AMP (top., 7413 rnDIP 10-5 44
308 Mc iro Purr Op Amp mDIP TO -5 69
3098 59 IA regulator TO -3 1-25
310 V follower Op Amp ryiDIP 75
311 Hi peel V Comp mDIP TC.-S 67
319 Hi Speed Dual Comp DIP
3201 Neg Reg 5, 12, 10-220
320K Neg Reg 5.2, 12 TO -3
322 Precision Timer DIP
324 Quad Op Amp DIP
339 Quad Comparator DIP
3406 Pos V reg 156, 6V, 86, 126.

151, I86, 2463 TO -1 1.48
3401 Pos V reg (56, 66, BV, 12V.

156. 18V. 1410 00-220 1-23
370 ACC/Squeich 46191. DIP 92
372 Al -IF Strip detector DIP 51
373 AM/FM/55I1 Strip 105 35
376 Pot V Reg inDIP 3.8

380 Itv Audio Amp DIP
388-8 6w Audio Amp m0111
311 to Noise Dual preamp DIP
302 to Noise Dual prearnp DIP
531 High Slew rale Op Amp
510 Power driver TO -5
550 Pier V Reg DIP
555 Timer mDIP 41
556.4 Dual 555 Timer DIP 1-02
560 Phase locked loop DIP 2-23
562 Phase Locked Loop DIP 2-23
565 Phase locked loop DIP TO -5 1-38
566 Function Gen mDIP TO -5 1-311

567 lone Der oder rnDIP 1-38
709 Operational AMP TO -5 or DIP 31

710 Hi Speed Volt Comp DIP 24

711 Dual Difference Compar DIP 51
773 V Reg DIP 14
733 Dill. video AMPL 10-5 63
739 Dual Hi Perl Op Amp DIP 75
711 Comp Op Amp mDIP TO -5 29
747 741 Dual Op Amp DIP or TO -5 S4
748 Freq Adj 741 mDIP 31
130/ FM Mull,. Stereo Demod DIP 75
1307 FM Mut, Stereo Dernod DIP 52
1156 Op Amp mDIP "
1454 0,1i Comp Op Amp rriDIP 44
1800 Slereo multiplexer DIP 1-73
3% Quad Anipliher DIP 38
7524 Dual core memory sense Amp 1-20
7525 Dual core memory sense Amp 92
Km Voltage contr. ou. LAP 3-68

1511

1-27

21

21
34

8464 9 DIG led Cath Derr DIP
75150 Dual Line Driver DIP
nag, Dual Perepheral Driver mDIP
75152 Dual Peripheral Door mDIP
75453 1350 Dual Periph Dover mDIP
75491 Quad Seq Driver for LED DIP
75193 0ex Digil driver DIP

1-12
1-33

69
1-23
1416

93
1-02
1.13
1-13
3-07
1-38

62

SI
63

IC SOCKETS
Solder toll  low profile
8 pin 1-11 24 pin
14 pin -12 28 pin
16 pin -13 40 pin
18 pin -19

wire wrap - gold plate
14 pin 1-30

SHIFT RE01
MM5013 1024 bit accum. dyn.

8 pin
SAM5016 500/512 bit dyn.

8 pin
515-4025 Quad 25 bit
2501 1024 bit inultipkxed dyn

pin

0-25 t UNI AA EADSOARD
Silver plated copper circuit board

-12 3-3/16" x 5-1/16". 2 rows of 27
holes for DIP IC's - space for
transistors, resislors 8 <Apar hors.
Versatile and simpk for bread-
boarding IC circuitry

-36

11

11-20

1-10
95

3-40

AIL

SANYAKIERICARD MASTERCHARGE
BARCLAYCARD ACCESS

CHARCla
EUROCARD

Satisfaction guaranteed. Shipment will be made postage prepaid within 5 days from
receipt of order. Payment may be made with personal check, charge card (include
number and exp. dale), international money order (include receipt) or bank cheque
roade payable in U.5.5

Add SOp to cover dripping and handling if order is less than '15.

The above prices do not include any taxes leviable by a purchasers country of residence.

INTERNATIONAL ELECTRONICS UNLIMITED
P.O. BOX 3036 / MONTEREY, CA. 93940 USA

PHONE (408) 659-3171

A
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SETIIATIERMNS
(TRANSISTORSi

Typo PrIe Type Price Typo
BRAND NEW FULLY GUARANTEED

Price Typ Pric Typ Price Typo Price Type Price
ACII7K .9.30 AF174 .0.51 ' BC169 LIS BC440 4,31 BF117 .6.44 BFY53 65.13 0075 .6.11
ACI26 .0.11 AF179 .6.51 BC1690 0.10 BC460 11 37 8F118 .071 BSY19 '5.16 0076 .016
AC126 4'14 AF180 .0.51 ect 5.115 BD115 5 53 BF119 .071 BSX20 11.15 0077 - 2$
AC127 .8-11 AFIIII 4.51 acilt 0.05 BD116 111 ElF152 0.511 BSY25 416 OCIP 4.14
AC128 *ell AFIN .6.51 8C172 II -69 8D121 '5 61 BF153 11.44 133726 4.14 00810 .6.18
ACI28K 91.2* AF239 BC173 11.06 BD123 0117 BF154 0.46 BSY27 0$111 002 '19.10

Acic Nvit AL102 6.75 SC174 0.15 10124 0 70 8F155 4.71 8SY28 41.16 00821) 418
AC141K -N AL103 "6.74 BC175 4'22 80131 '0,36 BFI 56 11.48 EISY29 4.16 0083 0-211
AC142 19 BC107 "0.86 8C177 0$111 80132 '0 44 BF157 .0.54 BSY38 .11.111 0C139 11.2111

AC142K 4-211 BC108 "Ole 130178 *OAS 01)133 .0.67 BFI 58 11.56 BSY39 *9'19 OC140 0.23
ACIS3K .6 24 BCI 09 "0.116 BC179 4-14 BDI 35  41 BFI 59 041 BSY40 0-211 0C189 11,2$
ACI 76 *II 11 BC113 11-16 BC180 425 BID136 6.41 BF173 13SY41 .16.29 0C170 '0 25
AC176K 4.25 acil4 0.16 BctoI  2S 130137 0.44 BFI 76  36 BSY95 .4.13 0C171 .0.25
ACI111) .0-2$ BCII5 0.14 ecin -so 1313138 0.51 131"179 31 BSY95A "0.13 0C200 11.211

ACI80K 'I 36 BC118 8.16 BCI82L COO 8D139 0.54 10180 "6-31 BU105 .1.90 0C201 '0.29
AC181 20 ISC117 6.18 oct83 11.49 130140 111111 BF181 g 31 MJE521 91.51 0C202 9121

.6.36 BCI 18 0.08 BC183L LOS 8D155 "0.111 BF194 0.111 MJE2955 gin 0C203 05.26
AC187 17 BC119 .1.21 BCI64 OAP 8D175 4.61 BF195  10 MJE3055 4-57 0C204 0$46
AC187K 5 .23 BC120 .6-41 BC1134L 0.110 210176 ..651 BF196  92 MJE3440 91-51 0C205 -30
AC180 .6 19 8C137 6.16 BC186 4.26 80177 .5.47 8F187 151t MPF132 .11 24 OCP7I '9.44
AC188K BC139 *0.41 80187 BDI78 .6.67 BF198 0.12 MPF104 *0.211 ORP12/
AD140 '0.49 BC140 '0.31 e0207 II.11 BD179 .0.71 ElF1139 6.12 MPF105 11 28 NSL4931 11 45
ADI 42 *0 .SS BC141 .6.31 ac208 5.11 80180 *0.71 BF257 11.54 0C19 -36 ORP60 541
A0143 -IS BC142 .0.31 BC209 0.12 13D185 BF258 .036 OC20 *CPI .11.41

A D149 .1945 BC143 *0.31 BC212 1.111 80196 .5.47 BF259 14-41 0C22 0.47 TIP29 '5 411
AD150 BC145 1.46 BC2I 2L LIS 80187 11.71 BF262 6.54 0C23 049 TIP30 '5 45
A0161 11.31 BCH] 6.118 BC213 0.111 80188 11-71 BF263 5.54 0C24 .0 57 TIP31A '5 52
AD162 '6.30 BC148 11.1111 13C213L 0.15 El(3189 11.77 BF270 S-35 0C25 69 39 T1P32A 0$.60
4131131 & BC149 0.06 BC214 0.14 130190 '0.77 BF271 66.31 0C26 .11-311 TIP41 A '4.65
A 0162(MP) BC150 0.14 BC214L 4-14 B0195 "847 BF272 *041 0C28 0.110 TIP42A 11.72

6.69 BC151 6.24 BC225 9.24 80196 '6.47 BF273 6.3$ 0C29 "GGO T1S43 *0.25
AF114 80.22 BC152 CIS BC226 130197 "0.42 BF274 0.36 0035 .0  45 U748 'II 20
AF115 BC153 0.24 BC251 11.19 BD198 .0.92 BFX29 "6.25 0C36 '9 51 ZTX107 5 07
AFI16 *11-22 BC 54 11.20 8C301 11.21 80199 .0.411 BFX114 .0-19 0C41 .0 24 ZTX108 5.07
AF117 .O-22 13C157 0.11 8C302 '525 80200 .014 BFX85 "025 0C42 6 25 ZTX109 0 07
AF1111 'I 32
AF124 .6.n
AFI25 *0.24

13C158
BC159
BC160

6.11
11.11

91.4

EIC303
BC304
BC327

1.31
-37

9 12

80205
80206
BD207

.11.1110
4us

BE
7BFX8

M
BFX$3

.6.22
110.22
41.22

0C44 .11.16
0C45 .0'13
0070 *0 II

170300
ZTX500
2N696

0.07
0.99

4110
AF126 C1136 BC161 "6-51 80328  12 80206 BFY50 0.13 0071 *0 10 214697 '0.11
AFI27 28 BC167 0-10 BC337 0.12 BDY20 .1.42 BFY51 .6-13 0072 .0 15 2/4698 .0 20
A F139 a. t1 eme  18 ac338 1 12 BF115 O 15 BFY52 "0 13 0074 *0 15 214699 0.34

UNTESTED PAKS

Pak No Description Price
U I 120 Glass Sub -min. General purpose Germ. diodes 0.60
U 4 30 Germanium transistors like 0081. AC128 '0.60
U 5 60 200mA sub -mm. silicon diodes 0.60
U1I 20 PNP Sil. planar trans. TO -5 like 2141132. 2142904 *0-60
U15 20 NPN Sil. planar trans. TO -5 like 214696. 214697 '0.60
U19 20 Silicon NPN transistors like BC108 '0.60
U26 30 Fast switching silicon diodes like 114914 Micro -Min. 0.60
U29 10 1 Amp SCR s TO -5 can. up to 600 CRS25-600 41-20
U32 25 Zener diodes 400mW DO -7 case 3-36 volts mixed 0.60
1136 20 Silicon planar NPN transistors TO -5 BFY50151,52 .0.60
U45 7 3A SCR. 1066 up to 600 PIV '01-20
046 20 Unliunction transistors similar to T1543 .0-130
U48 9 NPN Sil. power transistors like 2143055 'Cl -20
Code Nob mentioned above are given as a guide to the type of device
in the Pak. The devices themselves are normally unmarked

300mW 400 PIV (min) SUB -MIN FULLY TESTED
Ideal for Organ builders

30 for 50p, 100 for -11.50, 500 for 'ES. 1.000 for "E9.

TRIACS
2 Amp
6 Amp

10 Amp

Case
105
TO66
1048

1 DOV

'0
"0.51
'0.77

200V
0-51
'0
.0.92

400V
'021
'0-77
'1.12

DIODES
Type Price Type Price Type Price Type Price
BA100 910 BB104 .0-15 0810 .0-14 0A91 -907
BA116 '0.21 BY100 .0-16 0A47 '0.07 0A95 "0.07
BA126 .0-22 BY126 "0.15 0A70 .0-07 0A200 0.07
BA148 '0 -IS 81127 '0.16 0A79 '0.07 0A202 '0.07
BA154 .0-12 BY128 '0-16 0881 "0.07 114914 -0.06
84156 '0.14 BY164 '0.51 0A85 .0.09 114916 '906
BA173 '0.15 BYX373 30 .0-43 0090 .0-07 1144148 "096

GP300
115 WATT SILICON 703 METAL CASE
Vcbo 100V Vceo 60V IC 15A Hfe. 20-100 suitable
replacement for 2N3055. BDY11 or BDY20

1-24 25-99 100
509 '411p 46p

GP Switching Trans

Ply

10

20
30
50

100
150
200
400
600
800

Ply
50

130
200
400
600
800

1003
1200

THYRISTORS
0 6A 0 88 IA 3A 50 SA 7A 10A 16A 30A
1018 1092 105 1066 T066 TO64 1048 1048 T048 "048
"913 4-15
.0-15 0.13
'0.19 "0.22
0.22 '0.28 0-20 .0-25 '0-36 '0.36 .0.441 "0-51 "0.54 1.18
0.25 -0.30 .0 25 '0.25 "0.411 -0.44 0.51 .0-57 "0.58 -1 43
.0.31 '0.35
.0-38 '0.44 '0.25 '030 '0.50 0.50 '0.57 '0.62 0.62 1.63.- - '0.30 -0.30 0.55 "0.57 "0.62 -0-71 .0.77 .1.79- - 0  39 "0.45 0419 '0.115 '0.70 '0.55 '0.90- - O.54 "0-65 '0-51 .0-51 "0.92 "1-22 .1-39 4.0- 7

SILICON RECTIFIERS

1018 SIM. TO 2N708/8 BSY27/28&95A
All usable devices. No open and shorts. ALSO AVAIL-
ABLE IN PNP similar to 2142906. BCY70.
20 for 50p, 50 for 'Cl, 100 for 01-10, 500 for Ell.
1.003 for *214.
When ordering please state NPN or PNP

JUMBO SEMICONDUCTOR PAK
Transistors -Germ. and Silicon.
Rectifiers -Diodes Triacs-Thyristors-I.C.'s and Zeners.
ALL NEW AND COOED
Approx. 100 pieces only 'V -05p

ZENER DIODES
FULL RANGE IN STOCK. 2-33 Volts

400rnW 'Op 1 SW 17p 10W 30p

300mA 750mA 1 Amp 1.5 Amp 3 Amp 10 Amp 30 Amp
(DO 71 ISO 61 Plastic ISO 16) (SO 10) (SO 10) (TO 48)
0.05' 906' N4001 0.05 0-07. 0.14 0.19- 9.56-
9 05 0.07' N4002 0,06 0,09 0-15. 0.21- 0.59'
0.06' 0.09' N4003 0.07' 0 12' 0.20' 0 23' 0.93'
0,07. 0.14' N4004 0 08' 0.14' 0.211' 0.35' 1.25'
0.08' 0.13" N4005 0,09. 0 18' 0-33" 0.42' 1.76.
0.11. 0.18' N4006 0,10. 0 15 0.35' 051' 1-94'
0.13' 0,28. N4007 0.11 0,23. 0,44 0.60. 2-31'- 0.32. 0.28. 0-54. 0.69. 2.14/3"

Type Price Tye. Price TOP* Prie
2N706 2142646 .034 2143703 1111

2N706A 11-011 2142904 0.14 2143704 OS

214708 '1311 2N2904A '0.18 2N3705 OS

214914 .11.15 2142905 .0.10 2143'06 0q
2M918
2N113I

*5.15 2N2905A .0 10
18 2142906 '6 12

2N3707
2143708

50-N
2N1132 91.111 2N2936A 01 14 2143709 -06
2141302 2142907 .0 IS 2143710 0 9
2141303 *0.15 2N2907A *0 16 2143711 6 09
2141304 '-1S 2N2923 0 IS 2143819 0 .14
2141305 0518 2142924 0.15 2N3820 "I 40
2141306 .0.21 2112925 5 15 2143823 .0 14
2141307 *11.21 2N2926G 0 01 2143903 0 12
2141308 .0.24 2N2926Y 6 59 2143004 0 12
2141309'1.24 21429260 0-N 2M3905  14
2141613 06.111 2N2926R 8-17 2/43906 $ 14

2211711 *0.16 2N2926B 5.47 2144287 IS
2142147 4.73 2N3053 4.15 2144288 9 11
2242143 .0.55 2143054 .0 el 2144289  IS
2N2218 0$18 2143055 '9 40 2144290 II 10
2N2218A 2143402 9.21 2544291 -11
2142219 *0.18 2143403 *0.21 2144222  10
2N22I 9A 0-19 2N3404 4.29 2144293  18
2142220 0-22 2N3405 0.43 2.15172 4'12
2112221 .0-11 2143614 .0-09 211.5457 .2.25
2142222 .9.19 2143615 0.76 21.4451 "9'29
2142368
2142369

'5 10
0.12

2143616 II 71
2143646 0 69

215159
436,

'0.25
0.30

2N2369A 0.17 3117712 100 40362 '6 31

VAT CHAT
Please add 8'0 to prices marked

Remainder add 12; Do not
add VAT to prices marked I

SIL.G.P DIODES
HANDBOOKS
TRANSISTOR DATA BOOK
DTE 1 227 Pages packed. with information on
European Transistors Full specification
including outlines.

Price 112.95 each
TRANSISTOR EOUIVALENT BOOK
BPE 75 256 Pages of cross references and
equivalents for European. American and
Japanese Transistors. This is the most com-
prehensive equivalents book on the market
today and has an introduction in 13 lan-
guages. Price 112.64 each
DIODE EQUIVALENT BOOK
DE 74 144 Pages of cross references and
equivalents for European. American and
Japanese diodes. Zeners. Thyristors. Triacs.
Discs and L.E.D.'s.

Price 111.08 each
THE WORLD'S BROADCASTING STATIONS
WBS 75 An up to the minute guide for those
interested in OX-ing. Contains all the world's
broadcasters on SW. MW and LW. as well
as European FM/TV stations.

Price 23.58 each
TTL DATA BOOK
DIC 75 Now complete Data book of 74 series
TTL (7400-74132). Covering 13 main manu-
facturers in the U.S.A. and Europe. this book
gives full data as well as equivalents.

Price TE3.74 each
A full range of technical books available on
request.

pep
Postage and Packing
add 25p unless other-
wise shown. Add
extra for airmail.
El minimum order.

IN-PAK
P.O. BOX 6, WARE  HERTS
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sErml.c :\r-D\,Duc__ r PR S
Type Quantities

linear/Cs
Type Quantities Quantities

1 25 100+ 1 25 100-h 1

2/

72702 0.46 0.44 0.42 SL701C 0.46 0-42 0.37 76003 21.30 41  31 21-30
72709 0.23 0.21 0-19 SL702C 0.44 0.42 0-37 76023 21.39 83-34 21.30
72709P 0.19 0-18 0.17 TA A263 0.74 0-65 0.56 76680 0-38 6-811 0.63
72710 0.12 0.31 0.20 TAA293 0.93 0.68 0.83 LM380 0.93 0.90 0.88
72741 0.20 0.27 0.26 TAA350£1.71 £1.47 £1.57 NE555 0.45 0.43 0.40
72741C 0.26 0-25 0-24 pA703C 0-26 0-24 0.22 NE556 0.81 0-86 0.63
72741P 0.20 0-27 0.26 gA709C 0.19 0.18 0.17 TBA800£1.39 Et -34 £1-30
72747 0-79 0.74 0-61 pA711C 0.32 0.31 0.28 Z N414 £1  11 - -
72748P 0.35 0.33 0.31 il A712C 0.32 0.31 0-21
SL201C 0-46 0-42 0.37 riA723C 0-45 0.43 0.40

* ifSeriesTTl
131-PAK STILL LOWEST IN PRICE. FULL SPECIFICATION GUARANTEED. ALL

FAMOUS MANUFACTURES

Type I 25 100+ Type 1 25 100+ Type 1 25 100+
7400 641 0119 CU 7448 0.110 6711 0.76 74122 0.50 0.411 0.46
7401 11.10 0-09 0118 7450 0.12 0.11 010 74123 0.53 11.56 0.51
7402 0.11 0.10 11011 7451 0-12 611 0.10 74141 664 0.58 056
7403 0-11 0.10 0.011 7453 0-12 011 0.10 74145 698 11.92
7404 613 11-12 0.11 7454 0-12 0-11 11-111 74150 81-30 21-25 81-20
7405 0-13 5-12 0.11 7460 0.12 0-11 0-10 74151 6.78 0-74 0.72
7406 025 0.24 0.23 7470 0-25 621 623 74153 6-95 0.93 11111
7407 11-25 0.24 0.23 7472 0-22 621 0-20 74154 21-51 21-45 41  40
7408 0-15 0-14 0.13 7473 0-21 0-24 0.22 74155 0.1111 0-78 0.76
7409 11.15 0.11 0.13 7474 0.27 0.25 0.23 74156 0-10 11.711 678
7410 9.09 609 11.011 7475 0-40 0.48 641 74157 1195 9.93 651
7411 0.23 0.22 0.21 7476 0.25 0.24 0.23 74160 E1.00 0.08 0-94
7412 5-20 0.25 0.21 7480 0.50 9-48 616 74161 E1.111 0.41 6N
7413 0.28 0.21 025 7481 Et -02 81-110 0.41 74162 £1.00 0-98 0-60
7416 0.29 0.27 0.24 7482 11-83 0-11 0.79 74163 £1-00 0.96 014
7417 0-28 0.27 0.28 7483 0.118 0-96 111.94 74164 1E1-25 81-20 81-15
7420 4-.2 0.11 0.10 7484 0.90 0-U 0.36 74165 £1.25 21.21 ET.15;IN 11-28 0.27 11-211 7485 El -25 81-20 81-15 74166 El -411 41-44 2149

0.50 0.20 0.21 7488 0.32 0.30 629 74174 E1 Of 0-95 6911
7425 0.30 0-28 0.26 7489 £2-98 22.30 22.70 74175 0115 0.93 0.41
7426 0.30 11-28 026 7490 0.37 11.35 11-33 74176 4116 Et  11 E1-06
7427 0.311 0.28 0-24 7491 0-50 0-51 0-54 74177 41-11 21-11 61-06
7428 0.42 0.38 636 7492 0.43 042 0.41 74180 81.1681.11 41-116
7430 0.12 0.11 0.10 7493 0.43 0.12 0.41 74181 42-00 81-90 41-N
7432 0.30 0 23 0.26 7494 0-43 642 0-41 74182 0.90 0-88 0.41
7433 0.39 0.37 0.35 7495 0.70 0.68 0.66 74184 21.67 81.62 41.58
7437 0.30 0.28 0.26 7496 0.6/1 11.66 0.64 74190 E1-50 El -45 41.10
7438 9.30 0-28 0211 74100 £1.00 0.96 0.96 74191 E1-50 £1.45 41.10
7440 0.12 611 0.10 74104 11-40 0.38 0.311 74192 81.1521.10 E1 -OS
7441 0-114 0.62 066 74105 21-154E1-10 £1.05
7442 0.65 0-63 011 74107 0-36 0.34 0.32 74194 811 51E1.10 El -OS
7443 81-151E1-05 El 14 74110 0.511 0.54 0.52 74195 0.06 0.73 1676
7444 E1-1141-115 81-00 74111 0.83 6111 0.79 74196 E1.00 0.93 696
7445 0.05 0.60 0.85 74118 0.90 0.06 0.86 74197 £1.41 0.41 0-06
7446 81-10 41-05 81.00 74119 E1-25 21-20 81  15 74198 82-10 £2-00 81  NI
7447 0.47 0-45 0.63 74121 0.21 0.21 625 74199 1E1  05 81-N 81.65

Devices may be mixed to qualify for quantity price. Ct TL 74 swies only). Data la available
for the above series of I.C.'s In booklet form. PRICE 35p.

Untested LIN Paks
Manufacturers "Fall Outs" which include Functional
and part Functional Units. These are classified as
'Out -of -spec' from the makers, very rigid specifica-
tions, but are ideal for learning about !.C.'s and
experimental work.

Untested Audio Paks
Comprising 5, I.C.'s,-

Pak No. Contents Price 76003/76023 series
ULIC709 = 10 x. 709 0.60 ONLY £1 per Pak
ULIC710 = 7 x 710 0-60 Complete with data
ULIC741 = 7 >4 741 0-60 FM Stereo Decoder
ULIC747 = 5 x 747 0.60 Pak
ULIC748 = 7 < 748 0-60 Comprising 5, I.C's,-

like MC1307 and SN
76110
ONLY E1-50 per Pak
Complete with data

a
APPROX. 200 PIECES

Assorted fall -out Integrated circuits, Including:
Logic, 74 series, Linear, Audio and D.T.L.
Many coded devices but some unmarked -you
TO identify.

OUR SPECIAL PRICE £1

P&P
Postage and Packing add 25p unless
otherwise shown. Add extra for
airmail. Minimum order £1.

* Isdicators
3015F Minitron 7 Segment Indicator £1 11

L.E.D. DISPLAYS
DL707 Common anode 0.3" 85p. DL747 Jumbo
common anode 0.6" £1-70. DL727 Double digit
display, common anode 0.5" E2.00

L.E.D.'s
Available in 0-125" and 0-2" die lenses
RED 10p. GREEN 17p. YELLOW 17p.

Mounting clips 2p. each

NIXI TUBE ITT 5870S.
Character height 13.46mm,

SPECIAL OFFER 5 for £2

DTL 930 Series
Type Quantities

1 25 100-h
BP930 0.14 0.13 0.13
BP932 0.15 014 0.13
BP933 11.15 0.14 0.13
8P935 0.15 4.14 0-13
BP936 0.15 0.14 0.13

Type Quantities
1 25 100+

BP944 0-15 0.14 0.13
BP945 0.28 0.26 0.23
BP946 0.14 0.13 0.12
BP948 0.20 0.21 623
BP951 0.65 0-60 654

Type Quantities
1 25 100+

BP962 0.14 0.13 0.12
BP9083 0.42 0-40 0.38
13P9094 0.42 0-40 0-38
BP9097 0.42 0.40 5.30
BP9099 0.42 0.40 0.34

DIL Sockets
1 25 100+

BPS8 8 pin type (low cost) 0.14 0-12 0.10
BPS14 14 pin type (low cost) 0.15 0.13 0.11
°PSIS 16 pin type (low cost) 0.16 0.14 0.12
BPS24 24 pin type (low cost) 0.35 0.33 0.30

VAT
PLEASE ADD 8%

TO ITEMS
MARKED *

REMAINDER
ADD 121%

* Voltage
Regulators

TO.3 Plastic Encapsulation
trA.7805/L129 5V

(equiv. to MVR5V) 81.25
rrA.7812/L130 12V

(equiv. to MVR12V) £1.25
(+A.781511.131 15V

(equiv. to MVR15V) 81.25
PA.7818 18V

(equiv. to MVR18V) £1 25

4,..t44 e4774.44,11",rh'11;°7-re5rTall1,0,42li
R.C.A.
2N5295 NPN
to 3 Plastic
Power
VCE 50v.
VCB 60v.
P 36w. lc 4A
hFE 30-120
ONLY
£150*
for 10

* Untested TTL Paks
=Pak No. Contents Price Pak No. ontents Price
=U1C00= 12 x 7400 060 UIC70= x 7470 0-60
=UIC01= 12 x 7401 0.60 UIC72= x 7472 0.60

=UICO2= 12 x 7402 0.60 U1C73= x 7473 0.60
UIC74= x 7474 0.60

=U1CO3= 12 x 7403 0.60 UIC75= x 7475 0-60
=UIC04= 12 x 7407 0.60 UIC76= x 7476 060
=U1C05= 12 x 7405 0.60 UIC80= x 7480 0.60
-=UIC06= 8 x 7406 0.60 UIC81= x 7481 0.60
=U1C07= 8 x 7407 0.60 UIC82= x 7482 0.60
=UICIO= 12 x 7410 0.60 UIC83= x 7483 0.60
=UIC13= 8 x 7413 0.60 UIC86= x 7486 0.60
=UIC20= 12 x 7420 0.60 U1C90= x 7490 0.60
=UIC30= 12 x 74300-60 UIC91= x 7491 0.60
=U1C40= 12 x 7440 0.60 UIC92= x 7492 0.60
=UIC41= 5 x 7441 0.60 UIC93= x 7493 0.60
=UIC42= 5 x 7442 0.60 UIC94= x 7494 0.60
=UIC43= 5 x 7443 0.60 UIC95= x 7495 0.60
=UIC44= 5 x 7444 0.60 U1C96= x 7496 0.60
=UIC45= 5 x 7445 0.60 UIC100= x 74100 0.60
=UIC46= 5 x 7446 0.60 U1C121= x 74121 0.60
=UIC47= 5 x 7447 0.60 UIC141= x 74141 0.60
=U1C48= 5 x 7448 0.60 U1C151= x 74151 0.60
=U1050= 12 x 7450 0.60 U1C154-= x 74154 0.60
=U1051= 12 x 7451 0.60 U1C193= x 74193 0.60
=U1053= 12 x 7453 0.60 U1C199= x 74199 0.60
=U1054= 12 x 7454 0.60 110: XI 25 Assorted
=UIC60= 12 x 7460 0.60 74's E1.50

P.O. BOX 6, WARE  HERTS
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Bring tcopeito your interest.
'There's only one way
to master electronics...
to see what is going

1Build an oscilloscope.
As the first stage of your training, you

actually build your own Cathode ray
oscilloscope! This is no toy, but a test
instrument that you will need not only
for the course's practical experiments, but
also later if you decide to develop your
knowledge and enter the profes-sion. It
remains your property and represents a
very large saving over buying a similar
piece of essential equipment.

on and learn by doing.
This new style course will enable anyone to

have a real understanding of electronics by a
modern, practical and visual method. No
previous knowledge is required, no maths, and
an absolute minimum of theory.

You learn the practical way in easy steps
mastering all the essentials of your hobby or to
further your career in electronics or as a self-
employed electronics engineer.

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

1-

Read,draw and
understand circuit
diagrams.
In a short time you will be able to

read and draw circuit diagrams, under-
stand the very fundamentals of television,
radio, computors and countless other
electronic devices and their servicing
procedures.

All students enrolling in our
courses receive a free circuit
board originating from a
Computer and containing
many different components
that can be used in experi-
ments and provide an
excellent example of current
electronic practice.

1Carry out over 40
experiments on basic
circuits.
We show you how to conduct

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

To find out more about how to learn electronics in a new, exciting and absorbing
way,just clip the coupon for a free colour brochure and full details'of enrolment..

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

I I
NAME

I I
!ADDRESS

I
L J
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PE
TAPPING THE GLASS
rINE 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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THE cross -hatch generator is primarily intended for
use 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 1 per cent.

BLOCK DIAGRAM
Referring to Fig. la, the heart of the cross -hatch

generator is a master oscillator, the output of which is
applied to a series of dividers shown in more detail in
Fig. I b. 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

HORIZONTALS FREQUENCY

VERTICALS FREQUENCY

tSET SYNC

MASTER

OSCILLATOR

TIMING
CIRCUITS

LINE FREQUENCY

FIELD FREQUENCY

DIVIDERS

LINE SYNC
. PULSES

FIELD SYNC
PULSES

TIMING
CIRCUITS

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
PULSES

VERTICALS
.01 PULSES

MIXED & BLANKED MODULATED U H F
VIDEO OUTPUT

COMPOSITE

VIDEO/SYNC

MIXER

UHF .-41.
OSCILLATOR

)VIDEO

GATING

LINE

TIMING
CIRCUITS

MIXED
SYNC

FIELD BLANKING
PULSES

BLANKING
PULSES

Fig. la. Block diagram of the cross -hatch generator
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means of VR1, SET SYNC, and is normally 625.0kHz.
The rounded square wave at pin 10 of lC4b 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 Ql. 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 5th
stages in ICI 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 IC5a and used to reset the counter to

)SET SYNC

MASTER

OSCILLATOR

625 kHz

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 I 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 IC4c and IC4d plus associated components

form a monostable with a time constant of approxi-
mately 48,us, i.e. I+ times the input pulse 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, RI I and IC4e. The
resulting compressed pulses are 4its in duration at line
frequency. These are line sync pulses. The 15.625kHz
waveform is also applied to the input of the counter
IC2, 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.

744 Hz

3125 kHz 15625 kHz 74 Hz50Hz
VERTICALS FIELD LINE HORIZONTALS
FREQUENCY FREQUENCY FREQUENCY FREQUENCY

NUMBER OF VERTICALS NUMBER OF HORIZONTALS
PER COMPLETE LINE SCAN PER COMPLETE FIELD SCAN

312.5kft WI15-625kHz -45

Fig. lb. Basic arrangement of the frequency divider chain
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ICSE
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R13

22050

HORIZONTALS FREQ.
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PULSES

VERTICALS
PULSES
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BLANKING PULSES
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LINE SYNC
PULSES

RU
15050. FIELD SYNC

PULSES

Fig. 2. Circuit diagram of the complete cross -hatch generator

IC6A

MIXED
& BLANKED
VIDEO

MIXED
SYNC`

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 60/ts 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 pulses are negative -going.

DIVIDERS
The first ten stages of IC3, a 12 -stage binary counter,

are used to provide .a divide -by -625 function. R10,
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 300/us. These pulses are at 20ms rate
and are the field sync pulses. Line and field sync

pulses are OR 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 blariking pulses which are combined
in IC6b and inverted by IC6c. The positive -going
mixed blanking pulses applied to pin 13 of IC6d
inhibit the passage of video through IC6d during the
blanking periods. Mixed and blanked video is taken
via R17 to TR1 collector. TR1 forms the video/sync
mixer. Its function is to invert the sync pulses 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 the u.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 SK 1.

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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TR1
10kII

9V

R18

2k11
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CONSTRUCTION

A printed circuit board (see Fig. 3) is necessary 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

COMPONENTS . . .

Resistors
R1 56k R13 220k0
R2 56k R14 150k i2
R3 22k R15 10k 0
R4 68k0 R16 5.6k0
R5 56k0 R17 1.5k0
R6 22k12 R18 8.2k12
R7 150k0 R19 2.2k0
R8 18k0 R20 3.3k0
R9 56k0 R21 1.2ki2
R10 220k0 R22 2.2k 0
R11 47k 0 R23 1.0k0
R12 220k0

All 5" carbon film

Potentiometer
VR1 50kLt linear lin multiturn cermet (RS

Components)

Capacitors
C1 10pF 63V sub. min. plate ceramic
C2 1 nF 250V MKM polycarbonate
C3 1nF 250V MKM polycarbonate
C4 47pF 63V sub min. plate ceramic
C5 100pF 63V sub min. plate ceramic
C6 100pF 63V sub min. plate ceramic
C7 1 nF 250V MKM polycarbonate
C8 10nF 250V MKM polycarbonate
C9 10pF 63V sub min. plate ceramic
C10 47pF 63V sub min. plate ceramic
C11 10nF 100V ceramic
C12 100/1F 10V bead tantalum elect

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

Semiconductors
01-020 1 N914 (20 off)
TR1 BC109
TR2 2N3663
C1 CD4024AE
C2 CD4024AE
C3 CD4040AE
C4 CD4069BE
C5 CD4010AE
C6 CD4001 AE

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 90-30-081)
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.,
T018 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

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.c.s 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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D1 4=3- R3
R6 -C=- C1 0
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C.3

4:1=3
C7 R;01)

D16*1P4En... fr
017

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
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

3

D3
-4=o- D4

C2

D.18 0.

4 R

' VR1.

O

View of the u.h.f. oscillator section

R20-23 C9-11 & TR2
LEADS CUT AS ABOVE

TINPLATE
1g COVER

REMOVE

6 PINS
(MODIFIED)

REMOVE

ai

COMPONENTS
& PINS MOUNTED
ON COPPER SURFACE

(TOP ONLY)

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

ALL BENDS
AT 90°

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 SI 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 15mm. Wire Si,
and SK1 as shown in Fig. 2.

20

L
ALL DIMENSIONS IN mm

SPONGE RUBBER
5 THICK

24

lb)

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

13

HOLE 3.2 DIA.

Fig. 6. Case drilling details. Note the difference in
spacing of the mounting studs at the two ends of the
case

I r-13.1 1 16T131
29

HOLES 32 DIA
MK. TO SUIT
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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 SI

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 VR1, 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 narrow, 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,
VR1 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

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 5 of IC5c. 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 4A0.
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NTROL

SYSTEM
By J. D. WHITELEY

Iternative approach...
using TONE CODING

THE recent Radio Control series (Practical Elec-
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
multi -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

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 (ICI) is a voltage controlled
function generator producing 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 [Nice - Vel
HzR C, \Tee

where Vice is the supply voltage Vc is the voltage at the
control terminal R is the total resistance (between
21d1 and 20k0).

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

TO R22 ON

TRANSMITTER
BOARD (SEE TEXT)

Fig. 1. Circuit diagram of the tone generator

COMPONENTS . . .
TONE GENERATOR

Resistors
R1 1.2k CI
R2 loki)
R3 10kfl
R4 27k C2
*Re 6.8kf/ 2
All resistors VA( 5% carbon, unless otherwise
stated

Potentiometer
VR1 500n min. preset (01in. matrix)

Capacitors
C1 0.022µF plastic
C2 0.1,uf plastic

Semiconductors
ICI 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 BD)

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

C6'
228F

FROM C16
ON RECEIVER
BOARD (SEE
TEXT/

1C2
NE 567V

R5

8kfl

85

5

5 6 Kfl.

COMPONENTS . . .

R7

2208 .a.7111

TR1
BCY 70

42,

R8

+3V

ETI 8-1212

1N1.148

loon

TR2
BF351

Fig. 3. Circuit of the tone decoder

CV

1E3

TONE DECODER
Resistors Semiconductors

*R5 5.61a2 IC2 NE567V p.I.1 tone decoder
R6 1.81a2 TR1 BCY70
R7 2200 TR2 BFY51
R8 1001-2 D1 1N4148

All resistors -W 5% carbon

Capacitors
C3 0.1µF plastic
C4 1t4F 16V tantalum
C5 2.2i.LF 16V tantalum
C6 22µF 16V tantalum

Miscellaneous
Single sided p.c.b. 48mm x 48mm
P.c.b. pins
8 pin d.i.l. i.c. socket
*Given for channel A only (1,860Hz). See Table 1
for values for other channels.

TO R X
(C161

R6 R7 TRi

R5 fet

+9V 
vas

11Rfl

C5 5-

TR2

OV

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

TO
ESCAPEMENT
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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

Channel fo (Hz) resistor Ra, b, c
Decoder

resistor R5

A 1860

B 1438

C 1109

68ki2 57kt2
1.8kft)

8-6k (68kt2 7.6k12 (6.2k11
18k S2) 1.5k12)

11.3k0 10k0
1-8k0 +

2.7k tl)

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.1.1. 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.1.1. 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 (Ic max 100mA).

CIRCUIT DESCRIPTION
The phase -locked -loop free running frequency fo is

set by R5 and C3 using the formula fo---1--1.1/R5 C3.
The bandwidth for inputs greater than 200mV is a

function of fo (Hz) and C4 (/tF) and in this case will be
about 14 per cent. This can, however, be reduced to

Tone Decoder Board

around 7 per cent by increasing C4 to 2.2/2F. 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.

0
FROM
C16
ON Rx

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 0.1,uF capacitor and a 27k0 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 VRI
is adjusted. By rotating the pot about the "operate"
position, the centre of the capture range of the p.1.1.
can be located. From Table 1 the values of R5 for the
other boards can be determined.

LICENCE

We would like to warn constructors that a licence
is required to operate any Radio Control 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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SPICING!!
BY 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-Apollo
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 Intercostnos /5

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 launching 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

50km/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
Salyut 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 -A (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's. 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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bards
CBM

SR7919D (Illus.)-
 8 -digit or 5 -digit

2 exp.  Full trig
and log functions
 Sq. root  Re-
ciprocals V'.
X'. 7 Register
exchange 0 Memory
plus  Store recall

Sign change
£12.63* Algebraic logic.

SR4190R. 10 -digit, 2 Exp. 90 function
pre-programmed. metric con-
versions. Extra functions to the
SR414BR-Perms and com-
binations. Gamma. Poisson and Bi-
nomial distributions, factorial.
complex numbers. hyperbolic func-
tions. linear regression and
intergration of Y = I (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. V, Recipro-
cal. Tr. X root of Y. Polar rectangular
co-ordinates. 2 -store memory, Re-
chargeable. Mean and Standard
deviation. £30 -78(R)

Sinclair
NEW SCIENTIFIC -
only 4iin x 2in x Tin
yet has 8 -digits
or 5{2 exponents.
Using the NEW chip.
it has full algebraic
logic and many more
functions. Algebraic
logic is constant on
all four arithmetic
functions.
Functions: 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
VATMAN
SCIENTIFIC (Illust.)-
Large green display.
8 -digits. 2 expo-
nents. 4 trig log
functions 10 ".
radian degrees, ex-
change. memory.
,. reciprocal. X2.
etc. Single function
keyboard. 20 hr
battery life. E25 - 38*
MINI-VATMAN-Green display,
smaller and slimmer than Vatman.
8 -digits. % key. V. £7.45*
MINI-VATMAN M -As above but
with °,4:, and full -function memory,

£11.34"
VATMAN (Illus.)-8-digit. % key.
green display £8.10*
SUPER- ATMAN-Similar to above
but with full -function memory. V.
reciproc I, IT. V. £12.42*

E

 Eb   TECHNOLOGICAL
     PRECISION PRODUCTS

LECTRONIC

ROCKWELL
63R -8 -digit. 2 exponent. 10".
memory. 2 -level parentheses, all
trig and log functions, degree
radian, factorial. reciprocal. -
V. etc. Rechargeable. £25.86(R)
44RD (Illus.)-9-digit
or 5 -digit and 2 exp.
Green display.
Store. Similar to the
63R less factorial

£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. a -digits. all
trig. arid log functions £21 .95(R)

8R--8-digits. % key. £6.95*
20R (IIIUS.)-8-digits, % key. full -
function memory.
£9.95
31R -V, memory
memory exchange.
reciprocal. X2. Re-
chargeable.

£14.65(R)
24RD-Green display.
V. 8 -digit £13.75"
24K (Illus.)-
Stainless-steel
slimline. green
display. beau-
tiful leather-
ette wallet to
hold pen
note -pad (all
included) anu
credit cards.
Full memory.
V, click -
buttons. Re-
chargeable £21.06(R)

CASIO
FX-20
trig and log func-
tions. 8 -digit man-
tissa or 6 -digit
mantissa and 2 -digit
exponents. 10" to
10-2.: bright green
display: full sin,
cos. tan, inverse
sin. inverse cos,
inverse tan; log X
and Inx. e , X .

V: reciprocal
degree radian conversion
and exponent key.
FX-20 ONLY £15.90*
FX-15-As above but larger and
including a larger display, X2 key.

key. reciprocal key.
ONLY !£999"
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 8a-% key, £7.02.
POCKET MINI -MEMORY-',, key.
bright green display. £9-95*

Memory

NOVUS
4525 -8 -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)I
4520 -Non -programmable version
of the 4525. £22.90(R)
4510 -8 -digits. 3 level stack. all
trig and log function, V. -
reciprocal, memory. etc. £14.90*
4515 -100 -step programmable
version. £37 - 90(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/1E45  90(R)

THE THINNEST
L.E.D. ELECTRONIC
WATCH IN THE
WORLD!
quartztron KL10
to functions.

Hours Mins
 Secs  Date
in letters  Month
and Date in letters
 Day of weed 
4-yr calendar  A M
P M Set Indicate  Ind
S Steel bracelet 1 yr
guar.

P
£29.97 P 855p

quartztron KL3
Liquid Crystal Display.
showing hours.
minutes and pulsat-
ing seconds. Stainless
steel finish with strap

£16.95
With stainless steel strap
add 01,50

TEXAS
SR50A
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 above but with 3
independent memories. linear
regression. mean. variance.
standard deviation. permutation,
random number generation plus
20 basic conversions and their
inverse. Rechargeable,

£47.41(R)

11200 lulus.) -8 -digit,
key.

£8.95*

11250 -As above
with memory
£9.95*

et o ND a
O an seal a  U

ele late

NEW FROM
TEXAS

SR56 (Illus.).- 100 step
programmable, 10 -

digit, 2 exp. 10 inde-
pendent memories,
all log, trig and statis-
tical functions. Can
be programmed for
mathematics. elec-
tronic engineering,
statistical, financial
and navigation, £70.09(R)

SR52-224 programme steps. 20
independent memories 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)

DECIMO DIGITAL CLOCK/RADIO
£3390 OUR PRICE
InCI VAT plus ft p. & p.

LARGE DIGITAL READOUT
This is the most unique clock:radio in the country
today having a soft 1fin high orange -glow digital
readout which is completely silent and non -
pulsating. In a beautiful teak style cabinet with
up-to-date VHF MW radio. You can awake to soft
music or alarm --and if you want up to 10 minutes
more -just press the Drowse button. Automatic
80 minute sleep button in case you drop off
while the radio s on.

ALL ITEMS CARRY A FULL
YEAR'S GUARANTEE

* Free B.S.I. adaptor. (R) Free re -charger.
ALL PRICES INCLUDE VAT.

Please add 55p P. & P.

tle111111 ORDER FORM
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. PE9B,
1115 FINCHLEY ROAD, TEMPLE FORTUNE, LONDON N.W.11

Please send me

with without optional mains adaptor. I enclose cheque/money order total
value E including 55p to cover P. & P

NAME

ADDRESS

barcialLig-

I

I
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Semiconductors from
LYNX ELECTRONICS

THYRISTORS
.Ply 8A

(7092)
50 0.20"

100 0.25
200 0.27.
400 0.30
600

IA
3705)

0,25
025
0.35
040
0 65

aA
(C106)
0.35
040
0.45
0.50
0-70

4A
(T02201

0.32
0,37
040
0 15

6A
(T0220)

041
047
058
0+87
1.09

8A
(702201

0.42
0.48
090
0.88
1.19

104
(T0220)

0.47
0.54
0.615
0-88
1.26

15A
(T0220(

096
1.02
1-14
140
1.80

TRIACS (PLASTIC TO -220 PKGE ISOLATED TAB)

100,1
200V
400V
600V

0 60
0.64
0.77
0+96

4A
Ib)

0-60
0.64
0,78
0.99

6 5A
(a) (p)

0.70 0.70
0.75 0.75
0 80 0.83
0.87 1.01

8 5A 10A 15A

(40 lb/ (b) (a)
0-78 0,76 0,63 0.113 1.01 1.01
0-87 0-87 0-07 0117 1.17 1.17
0.97 1.01 1.13 1-19 1.70 1.74
1-21 1-26 1 42 1.50 2,11 2.17

N B Triacs without internal trigger Mac are priced under column (el Triace internal trigger Mac
are priced under column lb) When ordering please indicate clearly the type required

LINEAR ICS

301A
307
308
381
555
565
566
567
709
741
748
3900
CA3045
CA3046
CA3089E
CA30900
CA3130
MC1304P
MC1307P
MC1310P
MC1351P
MC1352P
MC1458P
MC1496L
SN75324
S5175451
SN75452
TAA263
TAA300
TAA310A
TAA350A
744550
7446118 12
744861
TAD100
TBA4800
TBA530
TBA5300
TBA540
TBA5400
TBA5500
TBA560
TBA5600
TBA570
TCA2700

8 Pin D

14 Pin Dl

14 Pin D
8 Pin Di

14 Pin D
8 Pin Di
8 Pin Di

14 Pon DII
8114 Pin DR
8 Pin

14 Pin

0,35.
0-55*
0,90.
1 60'
0.45
2,00"
1.50'
2.00
0 35
0-28
0.35
0.70'
0.85
0 50.
2-14'
3.22.
0.79
1.63
1.17.
196
0.91'
0 91.
0.77
1 10
2,55
0'89'
0'89'
0-95.
1 20.
1,10'
1.95'
0.45"
1.25'
0.65
1.95.
1.30.
1-85.
1.90'
2,10.
2 20.
3.05.
2,80'
3,05'
0.98
1.95.

Special Offer
Red LED

MV54
8p

Axial lead

OPTOELECTRONICS
Displays DiSCretes
704 0-80 0 125 Red (TIL2091
707 0.80 0 2 Red
727 1.20 0 2 Green
728 1.20 0 2 Yellow
747 1,50 0 2 Clear
750 1-50

0 12
0-13
0.14
0.14
0.14

NATIONAL CLOCK CHIPS
MM5314 63, 75
(Basic clock chip giving 6 digit display)
Socket 0.45
MM5316 65,25
(Sophisticated device including alarm)
Socket for MM5316 0'80

SPECIAL OFFER-LM309K
1A TO3 5V 95p

74 Series TTL
Less 5% for 10+
Less 10% for 25.
7400 0.10
7401 0-10
7402 0 14
7403 0 15
7000 0 16
7408
7409
7410
7413
7417
7420
7427
7430
7432
7437
7441
7442
7445
7447
7448
7447A
7470
7472
7473
7474
7475
7476
7482
7485
7486
7489
7490
7491
7492
7493
7495
74100
74107
74121
74122
74141
74145
74154
74174
74180
74181
74192
74193
74196

0-16
0-16
016
0.29
0.27
0-16
0-27
0,16
027
0+27
075
065
0.85
0.81
0.75
0.95
0,30
0+25
0+30
0,32
0,47
032
0-75
1.30
0-32
2.92
0.49
0.65
0.57
0-45
0,67
1-08
0.35
0-34
0.47
0.78
0,88
1,62
1,00
1.06
3.20
1 35
1.35
1+64

REGULATORS
723 0.45
1 amp Plastic
7805 1.50
7812 1-50
7815 1-50

7818 1-50
LM340-5 1.35
LM340-12 1.35
LM340-13 1,35
LM340-18 1 35

IC SOCKETS

8 Pin 0 12
14 Pin 0,13
16 Pin 0,14

24 Pin
40 Pin

0.45
0.60

T03

HARDWARE

INC.

1Kca-2washers
Solder TA6
2 Nuts Bolts

Washers
100 for 15p

TRANSISTORS. DIODES. RECTIFIERS
AC126 15 BC117 0,19. 80301

AC127 16 BC125 011' BC323

AC128 13 BC126 0-20. BC327

AC128K 25 BC141 0-28 BC328

AC141 18 BC142 023 BC337

AC141K 20 BC143 0 23 BC318

AC142 18 BC144 0 30 BCY30

AC142K 28 80147 0 09. BCy31

AC176 16 BC144 0-09 BCY32

AC176K 25 BC149 009. BCY33

AC187 -18 BC152 0.25' BCY34

AC187K 25 80153 0.11. BC538

AC188 18 0C157 0-09 BCY39

AC188K 25 BC158 0.09' BCY70

40140 543 BC159 BCY71

AD142 50 80160 0.32 BCY72

A0143 46 BC161 0.311 B0115

AD149 45 BC1680 0.09' 80131

40161 35 BC182 0-11. 130132

AD162 35 BC192L 0-11* 80135
41.102 95 BC183 0.10' 80136
AL103 53 BC183L 0.10' 80137
AF114 20 BC184 0.11' 00138
AF115 20 BC184L 0.11' 80139

AF116 20 BC207B 0.12' 190181

AF117 20 BC212 0.11' 80182

AF115 50 8C2121 0.11. 130183

AF135 35 BC213 0.12. 80232

AF235 31 0C213L 0.12' 50233

80107 09 BC214 0.14' BD237

BC1078 09 BC214L 0.14' B0238

BC108 09 BC237 0 16. 810184

BC109 09 BC238 0,16' 130529

8C103C 12 BC300 0.34 80538

0.32
0.60
0.16'
0 16*
017'
0.17
0,55
0.55
060
0.55
0,55
0 50
1.15
012
0.10
0,12
0,55
0.36
040
0 35

039
040
0.441

0.511

006
0-92
0-97

0.60'
0 411*
0 5e

60
1 20

080
0 60

5056C 0 60
80561 0 65

80562 0,55
01178 0 28

BF179 0 30
ElF194 0 10.

13E195 0 10.
BF196 012'
8E197 0 12.
8F2241 018
BF241 0 17.
8E257 030'
5E256 0 35
8E337 0 12
8FW60 017'
BFX29 0 29
BFX30 0 30
BFX84 0 23

BFX85 0 25
BFX88 0 20
0F550 0 20

BFY51 0 18

5E152 0 19

5E164 0 35

5E590 0 65

130100 0 29
BF139 0.40

BSX19 0 16

55X20 0 18

85621 0 20

55595A 012
01106 1 00

51107 1 60

131108 1.60

CFI53-10 0,45

83109 1.00 CRS3-20 0.50

STI16 1,00 C1353-40 0.60

BU105 1,10. CFIS3-60 0.85

BU105 02 1.50" MJ480 010
811126 1,60' MJ481 1.05

50204 160' 40.080 0,90

BU208 2.50' 141491 1.15

135206 0.15 MJE340 0 40*
05207 0,20' WE371 0.60

135036- MJE520 0.45

300012' MJE521 0-55

600 0,15' 085 0.50"

900 0 11* 0490 0.06
12000.21' DAV 0.01

85838- 0C41 015
3000.50 0042 0.15

600 0.55 0C44 0,11

900 0.50 0C45 010
1200065 OC70 0.10

BZX61 Series 0071 0.10

Zeners 0 20 0072 1)-n
BZX83 or 0084 011
82888 Series SC404 0.73

Zeners 0'11 SC4OB 0,11

C106A 0'40 SC40D 0 51

. C1068 0-45 SC4OF 0,05

C1060 030 SC414 0 65

C106F 0.35 5C4113 0 70

CRS1 05 0.25 SC410 0.05
CRS1 10 135 SC41F 0,60

CRS1 20 0'35 ST2 0,20
CRS1 40 0.10 TiP294 041
CP51 60 0.65 TiP304 0.52

CRS3-05 0.34 110314 0,54

TIP324 0.64
TIE34 1.05
711418 0-U
TIP42A 0'72
52065 0-14

207C 0.16

51001 0.04'
54002 0.05'
54003 0+1:6*

94004 0.07*
54005 0.01'
54006 0.06'
N0107 0,10'
25696 0,11

214697 0.12
25706 0.10
25929 0'11
25930 0'14
251131 0.15
251132 0,16
251304 0 20
251305 0.20
251711 0,11
252102 0'41
251369 0 14

21423694 0 11
252484 0.16
2512646 0.50

252905 011
2529050 0.22

2529260 010'
2525260 009'
2529265 009
2529260 0 10.
253053 0 15

253054
253055
253440
253412
251525
2143570

253702
253763
2143704

253705
253706
253707
253714
253715
253716
253771
253772
2143773

253819
253901
2113906

254124
2141290

251348
254870
25071
254915
254920
254922
2144923

255060
25506'
255062
255064
255445

4
50

56

20

50

80

10'
10.

10'
10*

10'
10.
05

15

25

10

60

10

20,
16

11.
14

12

25

36'
35.
70'
M.
ss.

a.
n.
n.
27"

65

P 8 P 20p per order -overseas 80p Matching 20p per pair.
VAT 8% except for items  which are 12i-% No VAT on overseas

LYNX ELECTRONICS (LONDON) LTD
Higham Mead, Chesham, Bucks

Telephone (02405) 75154. Telex 837571

GIRO NO 331 7056 Access and Barclay
care swoon...

C W 0 only terms of business as .n
our Catalogue

Export Order enquiries welcome t(5 min ,

tr,c.ai Orders accepted from Lduca
osal and Government Departments

ALL PRICES Include VAT and P
F e O E .40PHOI ----------21-' Days

1976 ISSUE 66 PAGES -3,02 ITEMS
FULLY ILLUSTRATED
'20p CREDIT
VOUCHERS
'ALL NEW STOCK
'SATISFACTION
GUARANTEED

'DISCOUNTS

Boxes - Cases -
Kite - PC Material.

- Resistors - Test
Meters - Capacitors -

Herdware - Semiconduc-
tors - Book. - Pots - Code

-Audio Acceuories - Screws
Connector. - Audio - Modules

-Veroboard - Transformers -
Knobs - Calculators - Audio Leads

-Senoras - S dec Storage Units -
Meateinks etc etc

SPECIAL CAPACITOR KITS
C280 Kit -PC Mounting polyester 250V 5 of each
value 0 01, 0 022. 0 047.0 1. 0 22uF. 2 of 0 47, 10F.
£1.81 net.
C296 Kit -Tubular polyester, 400V. 5 of each value
0 01. 0 022. 0 047.0 1. 0 22uF. 20f 0 47uF. 2243 net
Ceramic Kit -square plaque. 50V 5 of each value.
22. 33, 47. 100. 220. 330. 470, 1000pF. 220, 4700pF.
0 OluF. 01.71 net

SPECIAL RESISTOR KITS (CARBON FILM 5%) (Prices
include post 8 packing) 10E12 iW or iW KIT 10 of
each E12 value. 22 ohms -1M. a total of 570 55-04 net
25E12 sW or 5W KIT 25 of each E12 value 22ohms-
1M a total of 1425 (11'70 net

B. H. COMPONENT FACTORS LTD.

MULTIMETER U4323
22 Ranges plus AF IF Oscilla-
tor 20.00011 Volt.
Vdc-0 5-1000V in 7 ranges
Vac -2 5-10000 in 8 ranges
Idc-0 05-500mA in 5 ranges
Resistance-50-1MCI in 1
ranges
Accuracy -5% of F S.D
OSCILLATOR-1KHz and
465101z iA.M. ) at approx. 1 Volt.
Size -160 -x 97 x 40mm.
Supplied complete with carrying
case test leads and battery
PRICE 59.95 net P 8 P 75p U4323

MULTIMETER U4324
34 Ranges High sensitivity.
20.00011 Volt.
Vdc-06-1200V in 9 ranges.
Vac -3-900V in 8 ranges.
(do -0 06-3A in 6 ranges.
lac -0 3-3A in 5 ranges.
Resistance -2511-5M11 in 5 ranges.
Accuracy -dc and R-4% of F.S.D.

Sc and db-4% of F S.D.
Size -167 n 98 x 63mm
Supplied complete with storage case
test leads, spare diode and battery
PRICE 011-72 net P P 75p (14324

MULTIMETER U4341
27 Ranges plus Transistor Tester
16.70011 Volt.
Vdc-O 3-900V in 8 ranges.
Vac -1 5-750V in 6 ranges.
Idc-O 06-600mA on 5 ranges
lac -0 3-300mA In 4 ranges.
Resistance-2K1l-2M0 in
4 ranges Accuracy -lc -4%
ac -4% of F.S.D.
ife--10-350 in 2 ranges.
Size -115 x 215 x 90mm
Complete with carrying
case. test leads. and battery.
PRICE 612.10 net P P 750 L./4341

MULTIMETER U4313
33 ranges. Knife edge with mirror scale
mown Volt. High accuracy. mVdc-75mV
Vdc-1 5-600V in 9 ranges.
Vac -1 5-600V in 9 ranges
idc-60-120 inicroarnpa in 2
10c-0'6-1500mA in 6 ranges
lac -0 6-1500mA in 6 ranges
Resistance -1K0 -1M0 ,n 4 ranges
db scale -10 to n 12db
Accuracy -do -1),Y, ac -2j-%
Size -115 0 215 x 90mm
Complete with carrying case
test leads, and battery.
PRICE 615.09 net P P 75p U4313

(P.E.), LEIGHTON ELECTRONICS CENTRE.
59 NORTH STREET. LEIGHTON BUZZARD. LU7 7EG.

1/47ei Leighton Buzzard 2316 (Old Code 0525.31

722
Practical Electronics September 1976



SEMICONDUCTOR

 By R W COLES

1CM7205 SN76008N

A7800 SN76018

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 just a 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 I.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 I.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,

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 I

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
I for one have certainly not stopped
appreciating them! When I think of
the trouble I had to go to to get a
really stable output voltage in the face
of varying loads and line voltages
before these devices came along, I

offer up a silent prayer of thanks.

I MI1111111
I I

10 DISPLAY D101/ CATHODES

STARF/STOP,_

RESET

LAYsr, LOCK

Fig. 1. The 1CM7205 as a full -function stopwatch

" Well O.K." I 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, 5.0V, 6.0V, 8.0V,
12.0V, 15.0V, 18.0V 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 ttrA78L12S
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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LAMA
SHOW REPORT

HEDA-the International Home
Electronics and Domestic Appli-

ances Exhibition-was the second
big electronics and electricals show
to be staged at the new Birmingham
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
control 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.

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

S

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 A M/FM 4 -channel
receiver. A digital read-out is
included which displays tuned
frequency on radio, or otherwise
operates as a 24 -hour clock. Prb-
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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Marshall'
Call in and see us 9-5 30 Mon -Fri 9-5.00 Sat Trade and export enquiries welcome

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 20D
Tel: 041-332 4133
& 1 Straits Parade Fishponds Bristol BS16 2LX
Tel: 0272-654201/2
& 27 Rue Danton Issy Les Moulineaux
Paris 92

Catalogue price 40p (30p to callers)

TOP 500 SEMICONDUCTORS FROM THE LARGEST RANGE IN THE U.K. NE561
NE565A

4-48
1.30

All devices manufacturers branded stock BC183 0.11 BF152 0.25
CA3130
LM301A

0.68
0.47

0C28
0035

2.00
1-50

BC183L 014 BF153 0.25 LM308N 1.32 0042 0-50214456 1-40 2142926 254922 0.85 AD161 PR BC184 0.12 BF154 0-25 LM309K 140 0045 0.752N456A 1-54 Green 0.13 2N4923 0.70 AD1621 1.70 BC184L 0.14 BF159 0.35 L00571 1.60 0071 0.452N457A 1.70 Yellow 0-13 2145190 0.70 AF106 0.45 BC207 0.11 BF160 0.30 LM380 0.98 0072 0.45214490 4.60 Orange 0.13 2145191 0-80 AF114 0.65 BC208 0.10 BF161 0-60 LM381AN 2.07 °C81 0.75214491 5.00 2N3053 0.25 2145192 1.133 AF115 0,65 BC212 0.14 BF166 0-40 LM702C 0.75 OC83 050214492 5.75 2143054 0.50 2145195 1-10 AF116 0.65 BC212L 0.14 BF167 0.33 LM709 ORP12 0.60214493 5.98 2143055 0.65 2145245 0-29 AF117 0.65 BC214L 0.17 BF173 0.33 T099 0.40 R53 1-802N696 0.25 2143390 0-37 2145294 035 AF118 0.65 BC237 0.17 BF177 0.3a BEAL 0.40 SL414A 2.35214697 0.16 2N3391 0.34 255295 0-40 AF124 0.65 BC238 0.12 BF178 0.45 141DIL 0.40 SL610C 2.352N698 0.82 2143392 0.14 2N5296 0.36 AF125 0-65 BC239 0.16 BF179 0.48 LM710 0.45 SL611C 2.35214699 0.55 2143393 0-15 2145298 0.40 AF126 0-65 BC251 0.15 BF180 0-36 LM723C 0,80 SL612C 2.352N706 0.12 2143394 0.15 2145457 0.29 AF127 0.65 BC253 022 BF181 0.36 LM741 SL620C 3.502147065 0,12 2143402 030 2N5458 0.20 AF139 0.69 BC257 0-17 BF182 0.35 1099 0.31 SL621C 3.502N708 0.21 2143414 0.15 2145459 0.29 AF186 050 BC2543 0-17 BF183 0.35 BOIL 0.35 SL623 5.75214709 0-50 2143415 0.17 2N5492 0.42 AF200 0.70 BC259 0.18 BF184 0.35 1413IL 0.40 SL640C 4.00214711 0.55 2143416 0-23 2145494 0-45 AF239 0.74 BC261 0.21 BF185 0-30 LM747CN 0.78 SL641C 4.00214718 022 2143417 0-27 2145496 0-50 AF240 090 BC262 0.19 BF194 0.12 LM748 SN76003N 2.362N718A 040 2143440 0.57 2145777 0.45 AF279 080 BC263 0.30 BF195 0.11 BOIL 0.44 SN76013N 1.50214720 0.69 2143441 0.78 2146027 0-45 AF280 0.85 BC300 0.45 BF196 0.13 14DIL 0.41 SN76023N 1.452N914 0.22 2143442 1,20 314128 0.80 AL102 1.50 BC301 0.45 BF197 0.14 LM3900N 0.55 SN76033N 2-502N916 0.43 2N3638 0.16 314139 1.45 AL103 1-50 BC302 040 BF198 0.15 LM7805P 1.99 ST2 0.202N918 0.34 2N3638A 0.16 314140 0.85 BC107 0.14 BC303 0.60 BF200 0.20 LM7812P 1.99 TAA263 1.25214929 025 2N3639 0.30 314141 0.05 BC108 0.12 BC307 020 BF225J 0.25 LM7815P 1-99 TAA300 2.87214930 0.26 2143641 0.20 364200 2.60 BC109 0.15 BC308A 0.10 BF244 0.35 LM7824P 1.99 TAA350 1.482141302 0-37 2143702 0.17 40361 0.48 BC113 0.17 BC309C 0.25 BF245 0.34 MC1303 1-44 TAA550 0.602141303 0-45 2143703 0.15 40362 0.48 BC115 0.19 BC317 0.14 BF246 0.75 MC1310 1.91 TAA511C 2.292141304 0.40 2N37114 0.15 40363 1.00 BC116 0.19 BC318 0.13 BF254 0.20 MC1330P 0.75 TAA621 2.152141305 0.40 2143705 0.15 40389 0.60 BC1113A 020 BC337 0.19 BF255 0-20 MC1351P 0.87 TAA661B 1.322141306 0.31 2143706 0.14 40394 1.20 BC117 0.22 BC338 0.21 BF257 0.37 MC1352P 0.07 TBA641B 2-502141307 0.30 2143707 0-18 40395 0.48 BC118 0.16 BC547 0.12 I3F258 0.48 MC1466L 3.95 TBA651 1802N1308 0.30 2143708 0.14 40406 0.4i BC119 0.30 BC548 0.10 BF259 0.49 MC1469R 2-50 TBA800 1.192N1309 0-60 2143709 0-15 40407 0.38 BC121 0.45 BC549 0.13 BFR39 0.24 ME0402 0.20 TBA810 1.282141671 1.60 2N3710 0.14 40408 0.50 0.16 BCY30 1.03 BFR79 0.24 ME0404 0.15 TBA820 1.022N1671A 1.92 2143711 0.15 40409 055 0.25 BCY31 1.06 BFS21A 2.60 ME0412 0-20 TBA920 2.902N16716 2.12 2N3712 1-20 40410 0.55 BC132 0.30 BCY32 1.16 BFS28 1.04 ME4102 0-10 T I L.209 0.302141711 0.27 2143713 2.30 40411 2.30 BC134 0.15 BCY33 0-90 BFS61 030 ME4104 0-10 TIP29A 0-502141907 5.50 2143714 2-45 40594 0.75 BC135 0.15 BCY34 048 BPS98 0.27 MJ480 1.05 TIP29C 0-752142102 0.60 2143715 2,45 40595 0-85 BC136 0.19 BCY38 2.00 BFX29 0-36 MJ481 1.65 TIP30A 0.602N2147 1.40 2N3716 260 40601 0.70 BC137 0.14 BCY42 0.80 BFX30 0.38 MJ490 1.05 TIP3OC 0.852142148 1.65 253771 1.60 40602 0.50 BC140 0.60 BCY58 0.55 BFX84 0.30 MJ491 1-55 TIP31A 0.622142160 1.10 2143772 1.70 40603 0.60 BC141 0.65 BC559 0.32 BFX85 0-41 MJ2955 1.00 TIP31C 0.852N2218A 0.47 2143773 2.65 40604 0-60 BC142 0.30 BCY70 0.25 BFX87 0.35 MJE340 0.58 TIP32A 0.752142219 042 2143789 2-60 40636 1.15 BC143 0.30 BCY71 026 BFX88 0.32 MJE2955 1.25 TIP32C 1.002N2219A 052 2143790 2.75 40673 0.73 BC147 0.10 BCY72 0.24 BFX89 0.95 MJE3055 0.75 TIP33A 1.002N2220 0.35 2N3791 2.75 AC126 0.37 BC148 0.10 BD115 1-20 BFY50 0.30 WE370 0.66 TIP33C 1.452142221 0.22 2N3792 290 AC127 0-44 BC149 0.13 BD116 1.20 BFY51 0.38 WE371 0.81 TIP34A 1.502N2221A 0.25 2143794 0.26 AC128 0.37 BC153 0.27 BD121 2.00 BFY52 0.36 MJE520 0.65 TIP34C 1.702142222 0.25 2143819 0-26 AC151V 0.35 BC154 0.27 BD123 2.00 BFY53 0.34 MJE521 0.75 TIP35A 1.502N2222A 0.25 2613820 0-2s AC152V 0.50 BC157 0.12 BD124 200 BFY90 1.27 MP8111 0.35 TIP36A 3.352142368 0.17 2613823 0.81 AC153 0.40 BC158 0.11 B0131 0-51 BRY39 0.50 MP8112 0.40 TIP41A 0.702142369 0.25 2N3904 0.21 AC153K 0-42 BC150 0-78 BD132 0.54 BSX20 0.31 MP8113 0.45 TIP41C 1002N2369A 0.21 2143906 0.22 AC154 0.45 BC167B 0.12 BD135 0.34 BSX21 0.32 MPF102 0.30 TIP42A 0.902142646 0.55 2144036 0.67 AC176 0.40 BC168B 0.12 BD136 036 BU105 3.05 MPSA05 0-20 TIP42C 1.802142647 1.10 2144037 0.55 AC176K 0-45 BC168C 0.12 BD137 036 BU205 2.40 MPSA06 0.20 TI P2955 1.002142904 0.36 2N4058 0.20 AC187K 0.40 BC169B 0.12 BD138 039 C106D 0.65 MPSA12 0.20 TIP3055 0502N2904A 0.37 2N4059 0.15 AC18816 0.45 BC169C 0.12 BD139 0-42 CA3020A 1-80 MPSA55 0.20 TIS43 0,30252905 0.37 2144060 0.20 AC1871 0.45 BC170A 0.16 B0140 0-46 CA3028A 0.85 MPSA56 020 ZTX300 0.152N2905A 0-35 2144061 0.17 AC188 0.42 BC171 0.14 B0529 0.35 CA3035 0.80 MPSUO5 0.40 ZTX301 0.152142906 0.28 2N4062 0.18 AD142 0-65 BC172 0.12 1313530 038 CA3046 0.73 MPSUO6 0.40 ZTX302 0.202N2906A 0.25 2144126 0.17 AD143 0.75 BC177 0.19 00520 1.13 CA3048 2-15 MPSU55 0.45 ZTX500 0.152N2907 0.21 2144289 0.30 AD149 0.74 BC178 0.18 BF115 0.36 CA3052 1.62 MPSU56 0.45 ZTX501 0.152N2907A 0.22 2144919 0.85 AD150 1.20 BC179 0.21 BF117 0.70 CA3080A 1.10 NE555V 0.48 ZTX502 0.182N2924 0.15 2144920 0.90 AD161 0.75 BC182 0.11 BF121 0.55 CA3089E 2.00 NE556 1.30 ITX530 0.232142925 0,17 2N4921 0-60 AD162 0.75 BC182L 0.14 BF123 0.55 CA30900 4.25 NE560D ZTX531 0.22

NEW REDUCTIONS FOR TTL SN7474
SN7475

0.30
040

SN7492
SN7493

0.43

0.43

SN74141
SN74145

0.72
0.74

SN74167
SN74174

3.70
1.05

SN7400 0.16 5N7410 0.16 SN7432 0-27 SN7449 0.05
SN7476
SN7480

0.36
0.45

SN7494
SN7495

0-74

0.59
SN74150
SN74151

1.20
0.77

SN74175
SN74176

0.04
0.86SN7401

SN7402
SN7403
SN7404
SN7405
0N7406
SN 7407
SN7408
SN7409

0.16
0.16
0.16
0.18
0.18
0.51
0.18
0.18
0.18

SN7412
SN7413
SN7416
SN7417
SN7420
SN7423
SN7425
SN7427
SN7430

0.25
0.40
0-43
0.43
0.16
026
0.27
0 27
0.16

SN7437 035
S147438 0.35
057440 0.18
SN7441 0.76
SN7442 0.55
SN7445 0.94
SN7446 0.56
SN7447 0-81

15%

SN7450 0.16
SN7451 0.16
SN7453 0-16
SN7454 0.16
SN7460 0-16
SN7470 0.32
SN7472 0.26
SN7473 0.30

DISCOUNT

SN7481 1-10
SN7482 0-67
SN7483 0.92
SN7484 0.85
SN7485 1.25
SN7486 0.29
SN7490 043
SN7491 0,68

FOR 100

St47496
SN74100
SN74107
61474118
SN74119
SN74121
SN74122
SN74123

MIX

0.78
1.15
0.30
0.90
1.80
0.34
0.45
0.40

51474153
SN74154
SN74155
SN74167
SN74160
SN74161
51474162
SN74163
SN74164
S1474165

0.73
1.29
1.20
0.68
1.20
1.20
1.20
1.20
0.23
0.93

SN74180
57474181
SN74190
SN74191
SN74192
SN74193
SN74196
SN74197
SN74198
SN74199

1.23
2.58
1.33
1.33
1.13
1.13
1-51
1.81
2.04
2.04

DIN PLUGS- 14p DIN CHASSIS SOCKETS -10p
3 -pin, 4 -pie. 5 -pin 187, 5 -pin 247. 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 yellow 10p
LINE PLUGS (same colour) 10p
PHONO CHASSIS, sockets
single 7p, double 10p, 3 -way 12p, 6 -way 25p, 8 -way 3Sp

JACK PLUGS AND SOCKETS
fin mono plastic plug 15p
fin mono chrome plug 22p
fin chrome line socket 15p
fin plastic switch socket lap
fin stereo plastic plug 20p
}In stereo chrome plug 30p
fin stereo plastic line socket 20p
tin stereo chrome line socket 35p
fin stereo plastic switched socket 25p
3.5mm plug 10p; 3.5rnm socket 10p; 3' 5mm
2.5mrn plug 10p; 2-5mm socket 10p

ALL PRODUCTS FULLY GUARANTEED TO MANUFACTURERS SPECIFICATIONS

line socket 10p;

NEW RANGE TOOLS -HIGH QUALITY
MINIATURE ELECTRONIC PLIERS
INSULATED HANDLES
Round nose box joint 4in

long f2.50
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 0.00

P.C. MARKER PEN DALO 33PC 07p.
ZENER DIODES 400MW 11p, 1W 17p,
2 5W 15p.
IC SOCKETS 8 DIL 14p, 14 DIL 15p, 16 DIL
16p.
RESISTORS 1W 2p (100 per value 01-301,
5W 3p (100 per value 0-001
SCORPIO CAR IGNITION KIT E12.95.
JUMBO 7 SEGMENT DISPLAYS £2.
DL 701 E1.75.
MINITRON E1-50.
LEDs Red. green and yellow. 0 2in die 24p.

SEE MARSHALL'S FOR CMOS
CD4000 0.10
C04001 0-20
004002 020
004005 1.15
C04007 0-20
004000 0.27
C04009 0-57
004010 0-57
004011 0.20
CD4012 0.20
CD4013 0-59
CD4014 1.01
C04015 1.01
004010 0-95
061017 1.01

004018 1.01
004019 0.57
CD4020 I -12
CD4021 1-01
004022 0.97
064023 0.20
004024 0-79
004025 0.20
CD4027 0.55
004020 0-91
004029 1-17
004030 0.57
004031 2.26
004037 0-97
CD4041 0.82

CC4042 0-52
004043 0.91
004044 0.85
004045 1.20

1.20
004047 0.96
C04049 0.56
0004050 0-55
004510 1-54
004511 1.70
C04516 1.64
004516 1-36
C04520 1.32
C04553 4.07

Veroboard
Copper Plain

0.1 0 15 0 1 0 15
2-5 x 31.in 36p 29p 22p 17p
2.5 x Sin 44p 40p 19p
31. x 3fin 44p 40p -

x Sin 49p 54p 32p 32p
35 x 17in E1, 73 01.44 E1-00 El  92

PINS . 36 30p 30p
200 01-16 E1.16

Trade end Retell Supplied

Potentiometers
Linear or Log Single Double
Rotary Pots 25p 75p
Rotary Switched 55p -
Sliders 45p 75p

Full range of capacitors
stocked. See catalogue for
details
Presets -Horizontal or Vertical
01vv ap 0 3W 113p

SEND FOR OUR NEW 160 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 P.E. ORION STEREO
AMPLIFIER

111111111111111111altikk

ASTRO IGNITION '.
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20 + 20 Watts r.m.s. into 8 ohm load. Distor-240v-50Hz from your 12v car battery. ASTRO IGNITION SYSTEM.
25 watt -E5'27

300 watt (240-C213-45
40 400 watt (12v)-539-05 tion less than 0.01% 100Hz-10kHz. Frequency Complete kit of parts for this 1.

. 75 watt-E12-03 500 watt (24v)-548-18 proven and tested system £1045
,.. 150 watt-C21 27 IkW (00,)-E127-00 response -. 1dB 20 Hz to 20 kHz. Hum level incl. VAT. Ready built with only two

300 wattil2v)-E33-03 I 5kW(110v)-5140-80
All above invertors are in kit form but may

virtually nil with volume full on. connections to alter £13.75 incl .
be purchased built up in metal case & ready This is a power amplifier of superb quality VAT. Thousands have used this. for use. Price list sent on receipt of s.e.e
Prices include post & packing.

P.M. AUTOMATIC EMERGENCY

incorporating the very latest design features.
Professional hi-fi enthusiasts have classed it

system both home and abroad.
Consider these advantages more
power, faster acceleration, fuel

240y-50Hz-150 watt invertor with built in as fantastic and real value for money. The economy, excellent cold starting, m
stitteerhyes charger.o ,,,In me vaetn,cta;:lofy pforowmer f ailure

battery CCT incorporates a low flux transformer and smoother running, no contact
charging to invertor operation. Cot. as
appeared in Dec 72 P W Complete kit of
parts (excluding meter)524- 50 + El 70p. & p.

inputsdisc. tape, tuner, etc.for
breaker burning. Also because of
the high energy spark, the fuel

FLUORESCENT LIGHT INVERTOR KIT Complete kit of parts including slim line mixture can be made weaker giving
8 watt-I2v-Fluorescent light. suitable for bookend case silk screened front & further economy and fewer plug

m
caravans, houses. boats & secondary

lighting for factories, hotels. etc.

panel
knobs. E47.30 incl. VAT & p. & p.

problems. Fitting time when built

. 12"-8 watt -53.90 + 35p p. & p. Built bp- 5 minutes approx. Please state
T4.90 + 35p p. & P. The bookend case, I.C.s & semiconductors. P.C. whether positive or negative earth.

5.1r:-9103.752tit,-1-,E482p0 + 52p p. & p. Built up - board. Transformer, etc. may be purchased separ- Trade and export enquiries wel-
TRANSFORMERS A COILS -

ately if desired. Send S.A.E. for further information corned.

. Both high volume & small order capacity
available

INSTRUMENT CASES
... Special offer. Miniature mains transformer Bookend Amplifier and attractive styled Instrument ASTRO ELECTRONICS
M 6-0-6,6V.A.-85p plus 10p p. & p. Cases available. Send S. and A. envelope for Price Spring Bank Road, West Park

III TRADE & EXPORT ENQUIRIES WELCOMED List. Chesterfield.

111 III II ENO

1 I
I I

----, 0,. ,

MA1002F

MA1002H

With transformer

£12.50
inclusive.

Only switches
for tone
to make
clock.

-
I LI

C I.

 '1,.e 4.  ... 0, . . .

Alarm 12 Hour
or

Alarm 24 Hour
and Vero

case

and earpiece
alarm required

a four digit alarm

119a

10,000

POWER

TORQUE"

DRILL

(Together

S.A.E.

PRECISION
HIGH

NEW
r.p.m.,

"MORE

MORE

12v.

(P.P.

STAND

Including

for
and

STREET, TEDDINGTON,

120 cmg.

-14v. DC
ONLY £8.00

35p)

£4.00
(P.P. 35p)

VAT

50p P.P.)

illustrated leaflet
order form

Now

Mk.

PETITE

with the

II

.

MIDDX.

DRILL

LTD.
TEL.

ftii

=

.

01-977

.

0878

BYifi II III ID
68 Ebberns Road, VAT: All prices
Hemel Hempstead, exclude VAT (8.0)
Harts HP3 9C1RA P/P 15p

TEL: 0442 62757
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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 small box
mounted on the collar (Fig. 1).
includes a field effect transistor
with source and drain electrodes
connected. via R2, across the
supply and the gate connected to
VR1 and S1 b. The drain is also
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 R5.

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 tc
the multivibrator 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

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 am
Lost" or similar 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
"effects circuit, which adds delay and
vibrato to the voice before blending
it in the right channel mixer.

BP 1 418 680

S10

Sib

VR1

52

R2 TR
-R,

TR oW*
Una

B' -

Fig. 1.

BP 1 427 607

MIX R

EFFECTS CIRCUIT

Fig. 1.

The effects circuit includes 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.e.t.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.

Copies of Patents can be obtained from the Patent Office Sales, St. Mary Cray. Orpington. Kent Price 75p each
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THIS unit is designed to monitor the level of gas or
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 Practical 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 10-50kS2 exists between the elec-
trodes. In contact with a deoxidising gas or vapour,
ionic action increases the number of free electrons in the
material, and the interelectrode resistance falls to about
1.1d2. 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 l minutes, fast
response and fast decontamination. It 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.

CIRCUIT DESCRIPTION
The thermal gas sensor requires a heater supply of

1 volt at 600mA which is supplied by a high efficiency
sine -wave inverter TR I /TI (see Fig. I). Transistor
TR1 and Cl have to withstand a voltage several times
that of the supply line due to the inductive effects of
transformer TI. Therefore CI should be a good
quality, high voltage capa6tor, and TR1 the quoted
specially chosen high voltage device, though these are
less critical for the I2V version. Base bias for TR1
is provided by RI, R2 and decoupled by C2.

The output side of the sensor, XI, 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/VR1, 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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R1 .C1
4700pF

TR1
2N5551

R2

2700

st..

r
0

ziD1 C3 wpm
BZY88 2  5pF
9.1V

Y
SK1

2260

VR1

224

x1

705105

TR2
2N3704

R3

2.2kfl

Fig. 1. Circuit diagram for the Gas/Smoke detector.
See components list for changes in 12V version

The output of the Schmitt trigger is taken to TR4
which acts as a driver stage for a miniature thyristor
CSR1. The network R11, RI4, C4 is for decoupling.
When fired, CSR I completes the circuit to the OV rail
for the external load (which will normally be a .relay)
and also for the local 1.e.d. indicator, D4 with its
associated dropping resistor RI3. The I.e.d. is included
so that when several units are used in an 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 STARTPINS.PIN 6 PIN 4

PRIMARY SECONDARY

WINDING 24V 12V GAUGE

PRI 251/2 T 111/2 T 30 SWG

SEC. 11/2 T 11/2 T 26 SWG

F. B. 11/2 T 11/2 T 30 SWG.

START
PIN 1

FIN.

START

FIN.

FEEDBACK

START

PRI.

FIN.
F.B.

SEC.

START

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.

COMPONENTS .

D4

15kO ACS
475F

;CSR1
2N5061

104
1N4003

61-24V0

D2

1N4003

0
SIGNAL

OUT

OV

0

Resistors
t R1 4.7k12
tR2 27052
TR3 2.21W

R4 22kt)

R5 470t2
R6 1kt2
R7 1.5k12
R8 2.7k12

R9 1k11 R13 1.51a2
R10 2.7kt2 R14 47011
R11 101t11
R12 1.5kL2

All resistors 5% fW
-For 12V version, R1 1.5k12, R2 12052, R3 33052

Potentiometer
VR1 22102 miniature horizontal preset

Capacitors
C1 4,700pF 100V d.c. ceramic
C2 22p.F 10V elect.
C3, C4 2.5;2F 16V elect. (2 off)
C5 47!..tF 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 I.e.d. (Sin)
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)

665545 -A0010 -X000
For winding details see Fig. 2

Miscellaneous
*X1 Sensor, Figaro TGS105
SKI B7G valveholder (pins 3, 4 and 7 removed)
P.C.B. and housing.

* These items are available from P.N. 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
B7G (SKI) valveholdr base

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 illuminated I.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
permanent 5.5V to pin 8 of IC3 and thus to one input
of IC4a.
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 line).

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 IC2/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 C1
negative (and IC3/P7 via above link).

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

i AK'
The Pros and Cons By P. HAWKER

ANYONE 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 27MHz 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, Hallicrafters,
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

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 to
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?

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 virtually 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.h.f. 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 26965 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 interest
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-
tance truckers began using CB to
help colleagues locate petrol supplies
and to avoid speed traps.

Unofficial Service
In 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

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 formally
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-.:06%. 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
4982 to 49.90MHz. It could equally
decide to put CB around 4068MHz,
another of the i.s.m. spot frequencies.

There is thus still a lot 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 -control 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.

In 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 or 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 regulations,
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. It is easy to
imagine how those with a Class B
amateur licence, who have had to
pass the Radio Amateurs' Examina-
tion to use 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 is
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 firmly 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

AVAT Leaflet No. 8/76/VLA, "Higher Rate of VAT:
Electrical 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
can obtain a copy from their local Customs and Excise
office.

Fog Bound

THE 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.

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.

Courses

T HE Bury Radio Society will be running a RAE course
1 in the 1976/77 session:

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, EC1N 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 I 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.

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, EMI 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 or 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
If 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
all 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 million, 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 recently made.

COMMUNICATIONS
I 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 tout
of British manufacturers for buyers
from over 40 countries.

I hope to discuss 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
anticipated 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
U.K., 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 already 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.

734 Practical Electronics September 1976



FR
witt

WIRE BEHDIIIG
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A useful workshop aid for the home

constructor. Suitable for horizontally or

vertically mounted components, with

graduated spacing for 01 and 015 inch
matrix layouts

PLUS THESE ZOOM DESIGNS

DIGITAL PPM:
This I.e.d. Peak Progranime Meter possesses the same
characteristics as the stindaro p p.m. (attack and decay
times, etc.), but uses two columns of 16 I.e.d.s for the
it#444y rathei than the expensive stereo Meter move-
ments normally used. An added benefit of the system
is that it allows a greater dynamic range to be displayed.

CINE/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

PRICE INCREASE-As from the October issue, the cover price of Practical Electronics will be 40p.
This increase is regretted, but rising production costs make this unavoidable

PRACTICAL

ELECTRONICS
PLEASE NOTE'
It Is In your Interest to place a firm
order with your newsagent-in
advance. Back numbers are not
available, so make sure of your copy
now!

OUR OCTOBER ISSUE WILL BE PUBLISHED ON FRIDAY, SEPTEMBER 10, 1976
fi
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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 I 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 Vf
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.

IGISCOPE
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 S3. C14 and C15
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 1MHz 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

FROM IC1 PIN 6
UPPER DECK

REF GEN.
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5600

-12V

1018
56V

V D19
G 018F 56V

OV

C15
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141
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1kfl
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voltage of 51 x Vret is assumed, and the Y -shift control
is set so that the lowest comparator reference is at OV.
Since the input is equivalent to 5i-.Vref 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 l's and those
which are 0's. The EXCLUSIVE -OR gates are of the rrt
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 11.

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 1.e.d. matrix. Because only one column of the
matrix is enabled by the Sweep Generator, however,
only a single 1.e.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.

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 deflection

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

OPERATION
The length of period is set by the time constant of

monostable IC23b, 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 IC23a 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 will cause this monostable to retrigger so
that its Q output remains in the logic 0 state. The Q
output is inverted by IC19b so that the second input
to IC19a is a logic one and the trigger pulses from
IC23a 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 IC19c
and initiating another sweep by clearing the Trigger
Latch. If no more trigger pulses are generated then
IC19c 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.

TRIGGER
LATCH

TRIGGER LATCH
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 IC19c 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 -rn, 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 10Ons to lOs
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 1.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 1.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

C

how the display operates. The essential thing to
remember is that at any instant, only one 1.e.d. in the
matrix can be on, and the particular I.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 5V supply in the
power pack when the current drain on this rail is so
low.
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Fig. 3.5 Component layout of lower deck. For
interwiring details reference should be made
to the appropriate circuits

Resistors
R41
R42, R43
R44 -R52
R53 -R60
R61 -R68
R69 -R76
R77 -R84
R85
R86
R87
R88
R89

Capacitors
C14 -C17
C18
C19

560 0
1.5k
11(0
620 0
820 0
620 0
1000
1000
5.6k0
5.6k0

1k0

0.01i.LF ceramic
24pF
10µF elect 25V

Semiconductors
TR14*-TR21* Any silicon pn p (plastic)
018-D19 BZY88 56V 400mW Zener (2 off)
D20 BZY88 5.1V 400mW Zener
D21* -D28* 2N2926 (8 off) (see text)

(TR6-TR13)
C6-IC14 710 d.i.p. (9 off)
C15 -1C16 SN7486 (2 off)
C17 -1C18 SN7401 (2 off)
C19 SN7410
C20 SN74160
C21 SN7474
C22 SN74145
C23 SN74123

The 710 circuits themselves can be obtained in a wide
variety of package styles some of which are incompatible
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 TO5 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 OV 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 the same test set-up, the Row -Decoder
outputs can be checked against this figure also.

Next month: Final construction and power supply
details.
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LIGHT -UP

ALARM
By M. PLANT

THE "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 flashing 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. I 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 VR1,

R9, R 1 and R2. The inverting input (pin 1) of
IC 1 a is held at half the supply voltage by means
of the voltage divider R I 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 VR1. 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 VR I is described later.

OSCILLATOR
Now to concentrate on the way IC1b 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
TR1 switches on and lights the lamp. Briefly, the
astable multivibrator works as follows.

COMPONENTS .

Resistors
R1, 2 470k52
R3, 4, 5 100k52
R6 33k52
R7 47k O.

R8 1000 ON
R9 ORP12 or similar
All resistors kW carbon 10% unless otherwise
stated

Potentiometer
VR1 47k52 min. preset for 0.1in matrix board

Capacitors
C1 10µF 25V elect.
C2 2.2µF 16V elect.
C3 100µF 16V elect.

Semiconductors
IC1 747 (SN72747, µA747C etc.)
D1 0A200, 0A202, 0A91, 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 TR1 causing
LP1 to light. Capacitor CI 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 Cl 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 CI remains charged and the
lamp remains off.

ASSEMBLY
As illustrated in Fig. 2, the circuit board can be

a 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 are 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 as 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 dashboard, and the photocell posi-
tioned somewhere near a window so that ambient
light is caught by it. You should take care to make

PULSE GENERATOR

VR1

471d1

51

470k0

13

12

2
747

52 R4
RS

ORP12

C2

2 2pF 4704 10Qkfl
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°TNHINT CONNECTION*"

V D1
1N4001
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55Vo/'-
3351
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+12V
o

C3

'00pF

CV

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
OV to 12V when the switch is operated to bring on

0
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INHIBIT

OV

+12V
VIA

IGNITION
SWITCH

Fig. 2. Diagram showing stripboard cutting
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 OV 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.

details and component layout, together with

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 1001d2 to 22k11. RI
and R2 may each be 100161 or 220101. C3 may be
as high as 1000/IF 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 220µF. DI
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, 120kil requires
Cl to be decreased to about 2.2./AF. 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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KIT A S

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!
2 x 12" (or 1 x 15") Cabinet Kit -28" x 17+' x 11i" 04.90 (f" board) All prices
4 x 12" (or 2 x 15") Cabinet Kit -29" x 28" x 11i" 07.90 (f" board) inc. V.A.T.

Disco Console Kit -36" x 19" x 9" 06.90 (f" and f" board) 1 and carriage

Cheque or Postal Order to: KITKABS, P.O. Box 41, Stadium Works, Grainger Road, Southend-on-Sea, Essex

THE

ff Capacitive Discharge
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 £16.50assembly and installation instructions:

(Ready-made unit available at £1985. including VAT, postage and
packing)
Seed S.A.E. today for full details of this top queSty unit to:

ELECTRO SPARES
Dept. P.E., 187a Sheffield Road, Chesterfield, Derbyshire

S41 7JQ. Tel. (0246) 36638

LECTRIUNTA
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 MOO list value. A must for careful buyers.

DISCOUNTS
On all C.W.O. mail orders. except for some items marked NETT

51 0% Mojj'gOrlest value
Noot/a0pplFcaobotiredn'etoor elicredits" al:2d purchases.

FREE POST AND PACKING
On all C.W.0 mail orders in U.K. over £2 list value 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.

ELECTROJE. LTD
All communications to Dept. 9,2 24 ST. JUDES ROAD, ENGLEFIELD GREEN,
EGHAM, SURREY TW20 OHS. Telephone Egham 3603. Telex 284475 Shop hours
9-5.30 daily. 9-1 pm Sets.
NORTHERN BRANCH: SOO Ramage Lena, Burnage, Manchester MI9 1NA.
Telephone (061) 432 4945 Shop hours Daily 9-530 pm. 9-1 pm Sate.
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A selection of readers
suggested circuits. It
should be emphasised
that these designs have
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
IDEA!

Plus* Not.
Articles submitted for
publication should con-
form to the usual practices
of this journal, e.g. with
regard to abbreviations
and circuit symbols.
Diagrams should be on
separate sheets, not in-
serted in the text.

"HEADS -TAILS" INDICATOR WITH VARIABLE PROBABILITY
NUMEROUS 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 not 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 of 0-99.
It uses two 7490s, each wired to

82 47011

IC112 - 5N7490
1C314. 3,47442
ICS - SN7473
106 .5617427
IC7 567400

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 Cl (1nF produces
a frequency of approximately 1MHz).

Oscillation is achieved by the
application of a logic I signal to the
enable gate IC7c.
(c) The gating and parity detecting
circuitry of IC6 (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 QD all at logic 0) and the flip-
flop }IC5 with Q at 0 and Q at 1.

15

2 9

14

IC1

8

3

IC3

11

2

211

On applying a logic 1 signal to the
enable input of the clock generator
(IC7c) 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 pulse 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 IC6c produces a corresponding
change from 1 to 0 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 counting now continues in a
similar fashion until the decimal
output of 1C3 and 1C4 correspond to
0 and 6 respectively, when a similar
sequence of events occurs except that
the reset pulse is now derived from
IC6a.

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.

112

15

12 9 8 11

14 13 12

IC4

1111111111. 011111111119
TAILS HEADS TAILS }

13

IC6a

12

RTEEA,,21sS

IC6b

13

IC7d

8

IC5

Dr M. J. Hacker,
Chirk, Clwyd.

Fig. 1
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7 WHgVIME) Phone -- -021-327-2339

369 ALUM ROCK ROAD,B'HAM.B8 3D
SOLDERING IRONS
PENCIL BIT
40 WATT

100 RESISTORS
ASSORTED

1N4005
600VOLT.
ORIGINAL.
15 Cl
1N4148
ORIGINAL
25- --t1

BARGAIN BAGS
RESISTOAS
CAPACITORS _

TRANSISTORS _
ELECTROLYTI CS
CONTROLS.ETC.

(MIXED)
41b......£5

B C 158
SI LICONPNP
ORIGINAL
8 Li
B C I 48C

HIGH GAIN
SI LICONNPRI
8------L1

-c(:°
4 , 0

O
-

J (UNTESTED) r,

S114O

o0 Range
c, MULTI

METERS
00

ERMAN IUM
P N P

TRANSISTORS

4

3watt Stereo Amps
Ready built with

independent Volume
and Tone Controls £325

ALL ABOVE PRICES INCLUDE POST&VAT

FEATURED
IN SOUND
DESIGN

THE

MINISONIC 2
probably represents the best value for
money In electronic music today.

Kits are available for complete Instruments or
individual sections, or for the conversion of Mk. 1

Minitonics to Mk. 2 specification. (Conversion details apply to Eaton Audio
P.C.B.s, but may be adapted to suit others.)

In order to ensure that the appearance of the complete instrument
enhances Its performance, a complete cabinet kit is available, incorporating
 fully finished black enamelled. silk-screened front panel, with matching back
and base, and solid Afrownosi end -cheeks. This kit also includes all switch.,
knobs, sockets, screws and panel indicators. Suitable keyboards and contact
assemblies are also In stock.

READY-MADE
INSTRUMENTS

AVAILABLE

Cabinet Ka (inc. Keyboard. etc.)
MS 2-1 8 2 092.114

Keyboard Controller MS/2-3 111.117
Voltage Controlled Oscillator

MS,2-4 .11.04
(Note -2 off MS2/4 required)

Sync. Kit MS/2-4 sync
Envelope Shaper/VGA MS/2-5 111

(Note -2 on MS2/5 required)
M.F. Oscillator/Detector MS/2-13 [151
Hold Isolator MS/2-7 £3.24
Voltage Controlled Filter MS/2-8 8734
Ring Modulator MS/2-9 £815
Nara. Gerwetor MS/2-10 £2-N
Output Amplifiers MS/2-11 88.113
Control Envelope Inverter MS/2-12 8011
Stabilised Power Supply M5/2-13 ..110

CONVERSION KITS
Ancillary Functions Kit MS/2-14C 91141
Oscillator Conversion Kit MS/2-15C 111.134

(Note -2 off MS/2-13C required)

SEPARATE ITEMS
P.C. Boards:

Main PCB-EAO14
Power Supply-EA015

Oval Transistor MD8001
Operational Amplifier LM3103N
Fisk/ Effect transistor 255459
Multi -Turn Preset Pots 1K. 20K. 2014

£3.10
E1.80
E1.20
82.00
E0411
£0.04

Sand large S.A.E. for further details

EATON AUDIO
DEPT PE, P.O. BOX 3
ST. NEOTS, CAMBS
PE19 3JB

TERMS. MAIL ORDER ONLY. C.W.O. MINIMUM
ORDER Et VAT. Please add 12Y% to value of
order inc. P. 8 P. unless otherwise stated.
Cheques or P.O.. payable to Eaton Audio.
Orders over £5 free of P. 8 P.. otherwise please
add 10p in the El.

RST
VALVE MAIL ORDER CO.

Climax House
159 Fallsbrook Road, London SW I6 6ED

SPECIAL EXPRESS MAIL ORDER SERVICE
1p

15121 0.17
15123 o -as
1/485 0.88
151283 0.50
151256 0.50
151645 0.10
1N725A 0.20

1514007
18113
18202
20871
20381
20414
20417

0.12
0.25
0.28
0.75
0.22
0.30
0.25

251404 0.22
214697 0.16
251698 0.30
251706 0.12
2N706A 0.12
2N708 0.15
251709 0.40
2N1091 0.55
2511131 0.25
2N1132 0.24
2511302 0.18
2511303 0.18
2511304 0.28
2511305 0.22
2511306 0.28
2N1307 0.28
2511308 0.28
2N2147 1.26
2512148 0.60
2512160 0.78
2512218 0.28
2512219 826
2N2369A 0.16
242444 1.99
2512613 0.75
2N2646 0.50
2512904 0.20
2512906 0.20
2512907 0.23
2512924 0.18
2512925 0.15
2512926 0.12
2N3054 0.48
2513055 0.66
2518702 0.11
2N3705 0.15
2513706 0.11
2513707 0.18
2N3709 0.10
2513710 0.11
2N3711 0.11
2513819 0.38
2N4289 0.30
2515027 0.58
2515088 0.38
28301 01:
28304 1.-

28501 0.75
28703 1.00
40250 0'54
40251 0'81
AA129 0.20
AAZ12 0.75
AAZ13 0.12
AAZ17 0.18
AC107 0.51
AC126 0.25
AC127 0.25
AC128 0.15
ACI87 0.21
AC188 0.20
ACY17 0.75
ACY18 0.35
ACY19 0.36
ACY20 835
ACY21 0.35
ACY22 0.35
ACY27 0.26
ACY28 0-25
ACY39 0.78
ACY40 0.22
ACY41 0.22
ACY44 0.32
AD140 0.50
AD149 0.75
AD161 0.44
AD162 0.44
AF106 0-30
AF114 0.25
AF115 0-25
AF116 0.25
AF117 044
AF118 0.57
AF119 . 0.20
AFI24 0.80
AF125 0.30
AFI26 0.30
AF127 0.30
5.5139 0.41
AF178 0.55
AF179 0.65
AF180 0-55

AF101
AF186
AF511
AF212
ASY26
ASY29
ASY36
ASY50
ABY51
ASY53
ASY55
ASY6Q
A8Y66
A8521
ASZ23
AU104
AUY10
BC107
BC108
BC109
BC113
Bells
BC116
BC1I6A
BCII8
BC121
BC122
BC125
BC126
BCI40
BC147
BC148
BC149
BC157
BC150
BC160
BC169
BCY31
BCY32
BCY33
BCY39
BCY38
BCY39
BCY40
BCY42
BCY70
BCY71
BCZIO
1313121
BD123
BD124
BDY11
B5115
B51.67
BF173
BFI81
BF184
B5185
BF194
BF195
BF196
BF197
1311361
BFB98
BFX12
BFX13
BFX29
BFX30
BFX35
BFX63
BFX84
BFX85
BFX86
BFX87
BFX88

BFY11
BF51.7
BFY18
BFY19
BFY24
BFY44
BFY50
BFY51
BFY52
BFY53
BFY64
BFY90
BRIO°
BBX27
100X60
BBX76
BBY26
BBY27
BOYS)

£11

0.50
0.48
1.15
2.00
0.25
0.45
0.25
0.20
0-40
0-20
0-20
0.25
0.33
1.00
0-75
1.00
1.50
0.14
0.13
0.14
0.15
0-20
0-20
0.28
0.20
0.20
0.20
0-68
0.85
0-55
0.10
0-06
0.10
0-14
0.12
0-63
0.14
0.45
0-85
0-38
0-45
1.00
1.50
0.80
0.30
0.18
0-22
0-60
1.00
1.00
0.65
1.45
0.20
0.25
0.28
0-35
0.22
0.22
0.10
0.13
0.15
0.15
0.25
0.25
0.20
0.26
0.28
0.28
0.98
0.50
0.25
0.28
0.25
0.25
0.24
0.50
0.50
0.40
0.45
0.55
0.45
1.00
0.21
0.20
0.20
0.17
838
0.81
0'40
0.50
0.93
0.18
047
0.20
0.50

BBY95A 0.12
1313Y95 042
BT102/500R

0.75
BTY42 0.92
BTY79/10011

0-75
BTY79/400R

1.50
BY100 0-27
BYI26 0.14
BY127 0.12
BY182 0.85

135213
BYZ10
115511
BYZ12
115513
115515
135516
B55841
C111
01161j05
0R81/40
08410
09101s
D1)000
D11003
D13006
131)007
D13008
GD3
0134
0135
01/8
0012
GET102
GET103
GET113
GET114
GETI15
GET116
GETI20
0E5872
GET875
GET880
GET88I
GET882
GET885
GEX44
GEX45/1
GEX941
GM&
0.1431
03551
03751
1101005
118100A
MAT100
MAT101
MATI20
MAT121
111.1E340
M3E520
MJE2955
MJE3055
DIPF102
MPFI03
MPF104
MPF105
NE555
NKT128
NKT129
NKT211
NKT213
NKT214
NKT216
NKT217
NKT218
NKT219
NKT222
NKT224
NKT251
NKT27I
NKT272
NKT273
NKT272
NKT277
NKT278
NKT301
NKT304
NKT403
NKT404
NKT878
NKT713
NKT773
NKT777
0A5
0A6
0A47
0A70
0A71
0A73
0A74
0A79
0A81
0A85
0A86
0A90
0A91
0A95
0.4200
OA202
0A210
0A211
OAZ200
0A2201
OAZ202
OAZ203

fp
015
0.45
0.40
0-40
0.42
1415
0.60
0-10
0.55
0.46
0.85
1.80
3.50
0-15
0.15
0.25
0.40
048
0418
0.10
048
0.25
0-10
0.50
0.40
0-35
0-50
0.90
0.85
0.50
0.80
0.40
0.60
0.25
0.85
0.40
0-08
0.45
0.45
0.50
0.60
0.25
0-50
0-60
0.20
0.20
046
0-20
0-26
0-47
0-63
1.27
0.77
0.40
0.38
0.85
0-36
0.42
0.45
0-80
0-26
0-25
0-24
0-40
0-45
0-
0-8458

0-80
0.26
0.24
0-20
0.20
0-20
0.25
0-20
0.25
1.00
1.00
1.00
1.00
0.80
0.80
0.25
0.88
0.72
042
0.08
0.10
0-20
0-15
0-15
0.10
048
0.15
0.16
0-07
0-07
0-07
0-08
0-06
0.20
0.35
0.50
0-45
0.45
0.45

0A5204
0A2205
0A2206
0A2207
0A5208
OAZ209
0A5210
0.42211
OAZ222
0A5223
0AZ224
0A5241
0A5242
0A5244
0A5246
OAZ290
0016
00165
0022
0023
0024
0025
0026
0028
0029
0030
0035
0036
0041
0042
0043
0044
004451
0045
004551
0046
0057
0058
0059
0086
0070
0071
0072
0073
0074
0075
0076
0077
0078
0079
0081
008131
0081D31
0081Z
0082
00821)
0083
0084
00114
00122
00123
00139
00140
00141
00169
00170
0C171
00200
00201
00202
00203
00204
00205
00206
00207
00460
00470
OCP71
ORP12
ORP60
ORP61
8%68
9X631
13X635
8X640

Ip
0.45
0.46
0-45
0.45
0.40
0.40
0.40
0.40
0.45
0.45
0.45
0.25
0.15
0.25
0.15
0.38
1.00
1.00
1.00
1.25
1.10
0-40
0-40
0.75
0.65
0-40
0-75
0-60
0-35
0-40
0-70
0-20
0.17
0.20
0.18
0-27
0.60
0-60
0.60
0.50
0.18-25

2
0-28
0-50
0.80
0.30
0.80
0.54
0.25
0.80
0.29
0.20
0-18
0-46
0-28
0.25
0.60
0-80
0-88
1.00
140
1.00
1-14
0.80
0.20
0.80
0-20
1.00
1.60
1.50
1.25
1.50
1.75
1.10
1-00
0-20
0-80
1.20
0.60
0.55
0.48
0-20
0.45
0.55
0.75

811641 0.75
BX642 0-60
SX644 0.86
BX645 0.85
TIC44 0.29
V15/30P 0.75
V30/201P 0.75
V60/201 0.60
V60/201P 0-76
XA101 0-10
XA102 0.18
XA151 045
XA152 0.16
XA161 0.25
XA182 0-26
XB101 0.48
XB102 0.80
XB103 0-35
XB113 0.80

Open daily to callers: Mon. -Fri. 9 a.m.-5 p.m.
Valves, Tubes and Transis ors Closed Saturday

Terms C.W.O. only Tel. 01-677 2424-7
Quotations for any types not listed.
Post and Packing 15p per order.

V.A.T. Plastic Transistors I21-",. Metal Can
Transistors 8%. Integrated Circuits 8%.

XB121
28170
58271
5521
ZT43
ZTE107
ZTX108
ZTX300
ZTX304
ZTX500
ZTX503
ZTX531

ED
0.43
0.12
0.20
0.25
0.25
0.12
0.10
0.13
0.24
0.13
0.16
0.25

INTEGRATED
CIRCUITS
7400 0.16
7901 0.18
7402 0.16
7403 0.16
7404 0.26
7405 0.22
7406 0.42
7407 0.42
7408 0.28
7409 0.28
7410 0.16
7411 0.25
7412 0.30
7413 0.36

717417
7920
7922

7711N
7427
7428
7430
7432
7933
7437
7438
7440
7441AN
7442
7450
7451
7453
7454
7460
7470
7472
7473
7474
7475
7476
7480
7482
7483

77484-1N
7490
7491A8
7492
7493
7494
7495
7496
7497
74100
74107
74110
74111
74118
74119
74121
74122
74123
74141
74145
74150
74151
74154
74155
74156
74157
74170
74174
74175
74176
74190
74191
74192
74193
74194
74195
74196
74197
74198
74199

0.36
0.36
0.16
0.25
0.37
0.37
0.87
0.40
0.16
o.a7
0.87
0.37
0.37
0.22
0.92
0.79
0.16
0.16
0.16
0.16
0.16
0.36
0.38
0.41
0.42
0.59
0.45
0.60
0.87
1.10
1.00
0.47
0.55
1.00
0.70
0.70
0.80
0.80
0.95
3.87
1.89
0.45
0.58
0.86
0.90
1.68
0.50
0.70
1.00
0.90
1.26
1.75
1.00
2.00
1.00
1.00
0.95
2.52
1.57
1.10
1.26
2.00
2.00
2.00
2.00
1.80
1.10
1.20
1.20
2.77
2.62

Plug in sockets
-low profile
14 pin OIL

0-15
16 pin DIL

0.17

Prices correct
when going

to press.
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B. BAMBER ELECTRONICS
Dept PE. 5 STATION ROAD. LITTLEPORT, CAMBS.. CB6 10E
Telephone ELY (0353) 860185 (2 lines) Tuesday to Saturday

PLEASE ADD 8% VAT UNLESS
FREE WELLER 25W (51,25) SOLDERING IRON
(worth L3.24 Inc. VAT) with all orders over £20
%rolled period only. Send now.

VARIABLE STABILISED POWER SUPPLY,
mains input. 0-2IV output. etabitiod and current
limiting at 500mA  32V at 5OrnA. Brand new by
British manufacturer. Size approx. 74 x 24 x Mr,
complete with external 51,713 -turn pot for voltage
control. Connection data supplied. £7.
509A (25-0-259A) EDGEWISE METERS, modern
type by Sangamo Western. display area 4 x 1fin
With 2 mounting lugs. (Can be zeroed left or right
hand.) £1.M each. while stock. lest.
MAINS ISOLATION TRANSFORMERS. Tapped
mains input. 240V at 3A  12V at 500mA output
New boxed, made by Gardner., £12.
FLEXIBLE HEATER STRIP, 240V .c.. 150W.
approx. 1 metre long fineulated with fibreglos)
with mains connector block. Many, many uses.
Op each.
I4EAVY DUTY RELAYS, 24V d. C. operated
(will work on 18V) 3 heavy duty make contacts
(Mound 19A rating)  4 change over contacts

1 bniak contact. New. complete with
mounting bracket (Ideal for twitching HT on
Linear., Many uses for this high quality
unIt. L1-50 each.
Good Quality Preoure Gunge*. 2fin dla.
flange mounting. 3 models avail. 0-60 10/sq.in.
0-100 lb sq. in, 0-200 lb/eq. in. state which L1.25
och.
2013055 type Treneistons O.K.. but unmarked.
5 for LI.

110V AEONS, SCREW -IN -TYPE, 4 for 50p. Slow
motion motors (suitable for programmers.
displays. etc.) 230-20V a.c. input. rotation
between 1 and 2 revs per minute. 21.25 sad,

MINIATURE PLIERS High quality "Cresc.nt".
made in USA. E4-35  VAT (Up).
SIDE CUTTERS, high quality "Crescent-. made
in USA (4.45 + VAT (44p).

MIXED COMPONENT PACKS, containing resis-
tors. capacitors. switches. pots, etc. All new
(random sample bag revealed approx. 700
item.). C2 per pack. while etocks last.
TUNED COILS, 2 section coils, .round 1MHz.
with  black smart tuning knob, which moos
an internal core to vary the inductance, many
uees. *oily rewound. 3 for lap.

OTHERWISE STATED
HIGH QUALITY SPEAKERS, 8fin x gin elliptical.
only 210 deep. Inverse magnet. 4 ohms. rated up
to 10W. 71.50 each.or 2 for £2.75 (qty. discount
available  124% VAT.

T03 transistor insulator seta. 10 for 5110.

MINIATURE 2 PIN PLUGS AND SOCKETS
(fit Into fin hole. pins enclosed. with covers for
chaois mounting. or can be used for in -line
connectors). Bargain pack of 3 plugs  3aockets
 covers. KW.
MCKIM MMMMM (magnetic devices). Contain
9 rnicroswitches (writable tor mains operation)
with 9 rotating came. all individually adjustable.
ideal for switching disco lights. displays. etc..
or industrial machine programming. (Need
slow motion motor to drive cams. not supplied)
9 switch version
HEAVY DUTY HEATIIINK BLOCKS, undrilled.
base area 2fin 21n. with 5 fins, total height
2fin 50p each.
RUBBER MAGNETS fin square, with mounting
hole. 20 for 30p.
SPERRY 7 -SEGMENT P.13.1). DISPLAYS, digit
Might 0-3in red. with decimal points. 150V to
200V (nominal 180V) operation. These are high -
volt industrial type and therefore brighter than
normal displays. All brand new. AT THE
BARGAIN PRICE OF 50p PER DIGIT. TYPE 332
(two digits in one mount) LI each. TYPE 333
(three digits on one mount) LI-50. (Sorry. no
single digit available.) Data Supplied

BSX20 (VHF Osc/Mult). 3 for 50p.
BC106 (metal can). 4 for OP-
PBC 108 (plastic BC100). 5 for 509.
0C200 Translators. 6 for 50p.
BFY51 Transistors, 4 for 1111p.
BCY72 Transistors. 4 for 50p.
PNP audio type TOS Transistors. 12 for 25p.
BF152 (UHF amp/mixer), 3 for Op.
BAI21 Varicap Diodes. 4 for 50p.
101914 diodes. 10 for 2Sp.

SMALL MAINS SUPPRESSORS (Broil chokes.
idol for radio. HI -Fl Inputs sic ) approx v

Ilin. 3 for 50p.
PERSPEX TUNER PANELS .tor FM Bend 2
tuners) marked 38-108 MHz end Channels 0.70.
clear numbers. rot blacked out. smart modern
appearance. size approx. {fin x 1fin, 2 for 36p.
Lead suppressors (10kohm) for mobile plug
leads. 4 for Sep.

PLEASE ADD 8% VAT UNLESS OTHERWISE STATED
ALU-SOL ALUMINIUM SOLDER (made by Multi -
Core). Solders aluminium to itself or copper,
braes. vol. nickel or tinplate. 16 s. w g. with
rnulticore flux. with instructions. Approx. 1 malts
C011 340 pack Large reel (appro. 12 metres)
£2.75.

1fin polythene chassis mounting fuseholders.
6 for 30p.
Mullard Tubular ceramic trimmers. 1-18pF.
8 for MM.
I.C.'s. some coded. 14 OIL type, untested.
mixed. 20 for Op.

Mobile Converters. 24V DC input 13.8V at
approx 3.4A DC output. fully etabilised. 12.50
each (ideal for running 12V car radio from 2IV
lorry battery).
R/S Midget 3 pole 4 way. rotary switches
40p each.

We now stock Spiral. Tools for the electronic
enthusiast. Screwdrivers. Nut Spoors. BA and
Metric Mos. pop rivet guns. etc. S.A.E. for list.

I.F.Cans, fin square. suitable for rewind. 6
for 30p. + 124% VAT.
Miniature earphones with min. jack plug. 2 for

+ 124% VAT.

TWIN IF, CANS. approx. tin x fin x 1in high.
around 3.5-5MHz. 2 separate transformers in
I can, internally screened. 5 for Sap + 124% VAT.

Du Dilier Electrolytics. 509F. 450V, 2 for 509.
Dubilier Electrolytic,. 1009F. 275V. 2 for 50p.
Plessey Electrolytic*, 470uF. 63V. 3 for IN,
TCC Electrolytic.. 10009F. 30y. 3 for Op.
Plesoy Electrolytic*. 10009F. 180V. Op each
(3 for £1).
MOP. Electrolytic*. 5000uF. 35V. Sip each.
Dubilier Electrolytic,. 50009F. 50V. 90p each.
ITT Electrolytic., 8800.F. 25V. high grade, screw
terminals. with mounting clips. SOP each.
Plessey Electrolytic., 10.000uF at 63V. 75p each.
Plessey Cathod ray Capacitors. 0-0  4uF at 12.5kV
DC. Screw terminals. CI.50 each
PLEASE ADD 124% VAT TO ALL CAPACITORS

A LARGE RANGE OF CAPACITORS AVAILABLE
AT BARGAIN PRICES, S.A.E. FOR LIST.

TV PLUGS AND SOCKETS
TV Plugs (metal type). for 511p.
TV Sockets (metal type) 4 for 59p.
TV Line Connectors (back-to-back sockets). 4
for Wyk Ploses add 124% VAT.

PLUGS AND SOCKETS
N -Type Plugs 50 ohm. 119p each. 3 for 21.50.
N -Type Sockets (4 -hole chassis mounting). 50
Nhms (a small coax Pad type). Sap each.
PL259 Plugs (PTFE). brand new. packed with
reducers. 1115p or 5 for LI.
50239 Sockets (PTFE), brand new (4 -hole fixing
type). 00p each or 5 for £2. 25.
25 -way ISEP Plugs end Sockets. alp set (1 plug
+ firkti.
Plug. and sockets sold separately at 25p each.
Bulgin Round Free SM.. 3 pin. for mains input
on test equipment. etc.. 24 each.

WELLER SOLDERING IRONS
EXPERT. Built -in -spotlight illuminates work
Pistol grip with fingertip trigger. High efficiency
copper soldering tip
EXPERT SOLDER GUN. CIAO + VAT (549)
E XPERT SOLDER GUN KIT (spare bits use.
Mc 1. CI, 10  VAT (Op)

BITS, PAIR 30p + VAT (2P)
MARKSMAN SOLDERING IRONS
SP15D 15W q  VAT (24p)
SP25D 25W L3 - VAT 124p)
SP25DK 25W bits. etc. kit 0.85 VAT (31p)
SPIOD 40W 0.44 - VAT (Op)
W ENCH STAND with spring for Marksman Irons.

22 VAT (10p)
SPARE BITS
MT8 for 15W. 4fp - VAT (491.
MT. for 25W. 3Ip VAT (3p)
MI10 for 40W. 42p . VAT (3p)
TCPI TEMPERATURE CONTROLLED IRON.
Temperature controlled iron 8 PSU. CKI + VAT
(El  SO)

PS
Typo CC single flat. Type K double Hat fine tip.
Type P. very fine tip. Cl each  VAT (Sp).
ALL SPARES AVAILABLE

MULTICORE SOLDER
Size 5 Sot., 18 a w. g. in alloy dispenser, 32p
 VAT (3p).
Size C1SAV18 Savbit %c.w.o.. 54p + VAT (4p).
Size 12 SAVBIT 184.w.g. on plastic reel L1-911
. VAT (1591

Terms of Business: CASH WITH ORDER. MINIMUM ORDER El. 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.

New to the UK from PRONTO
Battery operated LCD read out
CALENDAR CLOCK KIT -crystal accuracy -
Bold Digits -runs on two Penlight Cells.
Now is the time for the hobbyist to move into Advanced
Technology with Prontq)
PRONTO MODEL 301 - The first completely portable 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£29-50 including V.A.T. You save
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 E1.501 .Ingenious gravity alarm - time setting

mode switch "Full assembly instructions

10:59
PRONTO Fluorescent
Display Alarm Clock KIT

Wake up to the electronic age with the
new PRONTO 304 Alarm 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

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 components!
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
new ideas and kits ... but gives you
FREE a £2 Voucher,against the purchase
of your next kit!
Isn't it time you joined the Club?

r- Please send me

L

PRONTO 301 KIT/S
AT £29.50 EACH (Plus P &
PRONTO 304 KIT/S
AT £15.50 EACH (Plus P &

My cheque/P.O. for is enclosed

NAME

ADDRESS

Pronto Electronic Systems Ltd.
645/647 High Rd., Seven Kings,
Essex IG3 8RA. 01-599 3041

Hey office No 1081707 J
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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.o.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 131
serves to clip off the negative cycle and
D2 is present in order to attenuate
the positive swing to around 0.6V.
Capacitqr C3 blocks any d.c. which
might be present at the output of ICI.

Cl 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 n channel f.e.t. as a
voltage controlled resistor. IC2 is a
simple buffer/summing amplifier with
unity gain. Its function is similar
to that of the control nodes in the

The circuit is simple to set up.
With a high impedance voltmeter
across VR2, VR1 is adjusted so that

LIGHT PIPE CONTROLLER
THIS unit can be inserted into the

circuitry of the Light Pipe.
Practical Electronics. January 1975.
with connection A attached to the
collector of TR3 and connection 13'
attached to pin 1 if ICI. The line
connecting these two points must,
of course, be broken.

With the unit OFT the Pipe runs
normally, but with the unit ON the
Pipe runs then freezes, runs then
freezes, and so on. The speed con-
trol in the original design still
controls the running speed of the
Pipe. whilst this unit's VR I con-
trols the number of times that the
Pipe starts and stops per minute.

Some experimenting may be
necessary with R3 and R4 to get

VOLTAGE /714
CONTROLO

25V
Cl

25V .7470pF

I TRI HARD ON
I IVR2 MINI

+9V

INPUT WAVEFORM

11_ OUTPUT WAVEFORM

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.

Fig. 1

the correct start -stop speeds. as
the gain of TR i and TR2 will
obviously vary from transistor to
transistor.

INPUT

+9V

DI

0
VOLTAGE
CONTROL

C3
10SF

+DhUTPUT
02
0A200

TRI HARD OFF
I IVR2 MAXI

By careful adjustment of these two
presets, the waveform shapes that are
shown may be obtained.

P. R. Symons,
East Acton,

London W.12.

When the unit is OFF, SI shorts
out TR3 and also removes power
from the unit.

S. J. Baxendale.
South Shields.
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IMPROVED PHASER CONTROL

RI
3.314(1

CI
220F

rk TR1
SCION

R2
180kn

R3
490MCI

220F

TR2
SCION

4

R4 C3
3.31,11 22pF

R5 VR1
22N0 221610

4
TR3
SCION

LP,
6v
IW

TR4
BFY50

HERE is an updated design prompted
by the Phasing Control (Oct.

1974). This has several advantages
over the original circuit. First of all
it uses a 9V rail, also it uses fewer,
but more -common components.

With the values shown, the circuit
has a fixed frequency of 1 cycle per 8

INPUT
FROM

SPEAM3R

SEE TABLE FOR COMPONENT VALUES

RI
kn

Fig. 1

secs. The capacitor C3 enables a
fast start at switch on. To set up,
adjust VR1 fora reasonable maximum
minimum brightness. Since the im-
pedance through VRI is relatively
high, this has no effect on the timing
of the multivibrator.

PCCI

PCC2
OV

Two things worth noting: TR4
gets hot, and since the unit uses 150mA
of current it would be ludicrous to use
a battery. A suitable mains unit
would suffice as these can be bought
for around £2.

Q. A. Rice,
Mitcham, Surrey.

3 -CHANNEL SOUND -TO -LIGHT CONVERTER

CT
IHIvF

TO

.-4044. FILTERS

lok471. v7,1 ;Iliokn7ilow

ATTENUATOR

0 T
S

0.1uF

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
CSRI which is acting as a switch.

R12

FILTER

R13

RI
2.21,0

mom CI
0.421k

Fig. 1

Table 1

Low Middle High

R8, 9 12k 0 3.3k 0 82012

R12, 56k 0 12k 0 3.31,0
13

C2, 3 10i.LF 10µF li.lf

FLASH UNIT

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.
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WILMSLOW AUDIO
THE Firm for speakers!

SPEAKERS
Baker Group 25, 3. 8 or 15 ohm
Baker Group 35, 3, 8 or 15 ohm
Baker Group 50/12 8 or 15 ohm
Baker Group 50/15 8 or 15 ohm
Baker Deluxe 124, 8 or 15 ohm
Baker Major 3. 8 or 15 ohm
Baker Superb 8 or 15 ohm
Baker Regent 12in 8 or 15 ohm
Baker Auditorium 12in 8 or 15 ohm
Baker Auditorium 15in 8 or 15 ohm
Castle 8RS.DD 4 or 8 ohm
Celestion G12M 8 or 15 ohm
Celestion G12H 8 or 15 ohm
Celestion 012:50 8 or 15 ohm
Celestion G12 50TC 8 or 15 ohm
Celestion 01250 2236 s -cone
Celestion 012/50 2239 s/cone, alum. dome
Celestion G15C 8 or 15 ohm
Celestion G18C 8 or 15 ohm
Celestion HFI300 8 or 15 ohm
Celestion HF2000 8 ohm
Celestion MH1000 8 or 15 ohm
Celestion CO3K
Decca London ribbon horn
Decca London C0/1000/8 crossover
Decca DK30 ribbon horn
Decca C0/1/8 crossover (DK30)
EM 150 13 x Bin dicone 8 ohm
EM 13 x Bin 20W bass 8 ohm
EM 14 x gin bass 8 ohms, 14A770
EM B x 5in. 10W, cl cone. roll surr.
EM 6fin dicone, roll surr.. 8 ohm
EM Bin roll surr. bass
EM 5in mid range
Elac 59RM 109 (15 ohm). 59RM114 (8 ohm)
Elac 6fin d cone. roll surr.. 8 ohm
Elac 10in 10RM239. 8 ohm
Eagle Crossover 3000Hz 3, 8 or 15 ohm
Eagle FR4
Eagle FR65
Eagle FR8
Eagle FR10
Eagle HT15
Eagle HT21
Eagle MHT10
Eagle FF28 Multicell, horn
Fane Pop 15.8 or 16 ohm
Fane Pop 33T, 8 or 16 ohm
Fane Pop 50, 8 or 16 ohm
Fane Pop 55, 8 or 16 ohm
Fane Pop 60, 8 or 16 ohm
Fane Pop 70. 8 or 16 ohm
Fane Pop 100. 8 or 16 ohm
Fane Crescendo hA. 8 or 16 ohm
Fane Crescendo 12BL, 8 or 16 ohm
rane Crescendo 15/100A. 8 or 16 ohm
Fane Crescendo 15/125, 8 or 16 ohm
Fane Crescendo 18, 8 or 16 ohm
Fane 910 Mk II horn

SPEAKERS Tannoy 15in Monitor HPD £99.95
Wharfedale Super 10 RS. DD 8 ohm 213)50

£8.64 Fane 920 Mk II horn £36 95
£10 25

£14 00

Fane HPX1 crossover 200W
Fane 13 x Or,,. 15W dual cone

E2.50

£5.60 SPEAKER KITS
£18 62 Fane 8011 Bin d c. roll surr. £8.96 Baker Major Module 3. 8 or 15 ohm each £1328
£12.38 Gauss 12in £95.00 Fane Mode One Mk II 15W each 210)35
£10 96 Gauss 15in C110-00 Fane D40 Disco Kit each E19.95
£16-31

£9.00

£14.65

£1941

Gauss 18in
Goodmans Axent 100
Goodmans Audiom 200 8 ohm
Goodmans Axiom 402 8 or 15 ohm

£12100
£7 60

£1346
£19.80

Goodmans DIN 20 4 or 8 ohm each C13.28
Goodmans Mezzo Twin kit pair 246.50
Helme XLK 30 pair 221.95
Helms XLK 35 pair £26 75£9.28 Goodmans Twinaxiom 8, 8 or 15 ohm C9.50 Helme XLK 40 pair 23850

£12 95 Goodmans Twinaxiom 10. 8 or 15 ohm £9.86 Helme XLK 50 pair 2555005.95 Goodmans OP 8 or 15 ohm 0.95 Ketkit 1 pair 01-0006.50
£18.00

£16.50

£17 00

£26.95

Goodmans 10P 8 or 15 ohm
Goodmans 12P 8 or 15 ohm
Goodmans 12PG 8 or 15 ohm
Goodmans 12PD 8 or 15 ohm
Goodmans 12AX 8 or 15 ohm

£6.25

04-95
£16-50

£16.95

£39.00

Kelkit III each £46 )00
Peerless 1060 pair £50.40
Peerless 1070 each £11.40
Peerless 1120 each 245.00
Peerless 2050 pair 3950£34 50 Goodmans 15AX 8 or 15 ohm £45.00 Peerless 2060 pair 253)00E7-75

£9-50

Goodmans 15P 8 or 15 ohm
Goodmans 18P 8 or 15 ohm

£22.50

09.00 Richard Allan Twin assembly each 213-46
£13.50 Goodmans Hifax 750P £16 00 Richard Allan Triple 8 each £20 25
E4.46 Goodmans 5in midrange 8 ohm £4.05 Richard Allan Triple 12 each £2516

£28.80
£6.75

£17-25

£4-50

£2-94

£9.00

£11.92

Jordan Watts Module. 4, 8 or 15 ohm
Kef T27
KO 115
Kef 8110
Kef 8200
Kef 8139
Kef DN8

£15.36

0.18
E6.25

E6-75

£7.85

£15.08

£2.08

Richard Allan Super Triple each £29 25
Richard Allan RA8 Kit pair £3780
Richard Allan RA82 Kit pair 259)40
Richard Allan RA82L Kit pair E65.70
Wharfedale Linton II kit pair 222 50
Wharfedale Glendale 3XP kit pair £4770
Wharfedale Dovedale III kit pair £5940

£3 56 Kef 0012 £5-39
£3.93

£573
E3-50

0.38

Kef DN13 SP1015 or SP1017

Lowthei PM6
Lowther PM6 Mk 1
Lowther PM7

£4.05

00.60
02.85
£48-60

HI-FI
ON DEMONSTRATION

£3,83

£3,83 Peerless K0100T 4 or 8 ohm £7 25 in our showrooms:
E1-57 Peerless DT1OHFC 8 ohm £8.26

£5-51 Peerless K040MRF 8 ohm £9 50 Akai, Armstrong, Bowers & Wilkins, Castle, Celestion,
£8-66 Peerless MT225HCF 8 ohm £2.95 Dual, Goodmans. Kef. Leak. Pioneer, Radford.

£11.08 Richard Allan CA12 12in bass £19.80 Richard Allan, Rotel. Tandberg, Trio, Videotone.
£14 06 Richard Allan HP8B £11.93 Wharfedale: etc. -ask for our Hi-Fi discount price
£3,96 Richard Allan LP8B £8-33 list.
£6.13 Richard Allan DT20 £6.08 THIS MONTH'S SPECIALS! (Carr £21
£4.00 Richard Allan CN8280 £16 20 Pioneer PL12D 243)00
E8.10 Richard Allan CN820 £3.15 Pioneer CT2121 2115-00
C5.25 Richard Allan Super Disco 60W 12in £16.95 Pioneer SX434 £98.95

£9 25 Richard Allen CG15 15in bass £27.45 Videotone Saphir 1 pair 25200
£12.50 Richard Allan Super Disco 12in 60 watt £16 95 Videotone Minimax 2 pair £3900
£15.50 Richard Allan Super Disco 10in 50 watt £13.25 We stock the complete Radford range of amplifiers
£17 95 Richard Allan Super Disco Bin 50 watt £12.95 preamplifiers, power amplifiers. tuners. etc.. and
E18-75 Radford BD25 C22-00 also Radford Audio Laboratory equipment, low
£27.95 Radford MD9 £10.50 distortion oscillator. distortion measuring set, audio
£37.95 Radford MD6 £12.50 noise meter. etc.
E39.95
C49.95
£5995
£67-95

£15.75

Redford TD3
Radford Cross Over Network
STC 4001G
Tannoy 10in Monitor HPD
Tannoy 12in Monitor HPD

£7.25

£13.00
£5.90

£78.00

£86.00

ALL PRICES INCLUDE VAT
(PRICES CORRECT AT 8-7-76)

Send stamp for free 32 page booklet "Choosing a

Sker. )
ALL UNITS GUARANTEEDPa NEW AND PERFECT

Complete kits in stock for Radford Studio 90, Radford
Monitor 180, Radford Studio 270, Radford Studio 360,
Hi-Fi Answers Monitor (Rogers), Hi-Fi News No Com-
promise (Frisby), Hi-Fi News State of the Art, Wireless
World Transmission Line (Bailey), Practical Hi-Fi and
Audio Monitor (Giles), Practical Hi-Fi and Audio Triangle
(Giles), Popular Hi-Fi (Colloms), etc.
On dem. Answers Monitor, State of Art, etc.
Construction leaflets for Radford, Kef, Jordan Watts,
Tannoy, Hi-Fi Answers Monitor, free on request.
P.A. amplifiers, microphones, etc., by Shure, Linear,
Eagle, Beyer, AKG, etc.
FREE with orders over £10- Hi-Fi Loudspeaker
Enclosures" book.

Carriage and insurance. Speakers 55p each (12in and
up 85p each). Kits £1 each (E2 per pair), Tweeters

and Crossovers 33p each.

WILMSLOW
AUDIO

Dept PE
Loudspeakers, mail order and export:

Swan Works, Bank Square, Wilmslow.
Hi-Fi, Radio and TV: Swift of Wilmslow,

5 Swan Street, Wilmslow, Cheshire.
PA, Hi-Fi and Accessories: Wilmslow

Audio, 10 Swan Street, Wilmslow,
Cheshire.

Telephone: Loudspeakers, mail order and
export -Wilmslow 29599; Hi-Fi. Radio,
etc. -Wilmslow 26213.
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FirifiEUJ EILIEMEMS
NEW EXTENDED COSMOS
RANGE

CD4000AE
CD4001AE
CD4002AE
CD4006AE
CD4007AE
CD4008AE
CD4009AE
CD4010AE
CD4011AE
CD4012AE
CD4013AE
CD4014AE
CD4015AE
CD4016AE
CD4017AE
CD4018AE
CD4019AE
CD4020AE
CD4021AE
CD4022AE
CD4023AE
CD4024AE
CD4025AE
C D4026AE
CD4027AE
CD4028AE
C04029AE
CD4030AE
CD4035AE
CD4040AE
CD4042AE
CD4043AE
CD4044AE

1-24 25-99 100-
19p 17p 14p
19p 17p 14p
19p 17p 14p

1.06p 86p 70p
19p 17p 14p
87p 70p 58p
50p 40p 34p
50p 40p 34p
19p 17p 14p
19p 17p 14p
50p 40p 34p
94p 74p 61p
94p 74p 61p
50p 40p 34p
94p 74p 61p
94p 74p 61p
50p 40p 34p

1.06p 86p 70p
94p 74p 61p
87p 70p 58p
19p 17p 14p
72p 56p 46p
19p 17p 14p

1.60p 1 25p 1.03p
50p 40p 34p
87p 70p 58p

1.06p 86p 70p
50p 40p 34p

1.06p 86p 70p
94p 74p 61p
78p 60p 50p
94p 74p 61p
87p 70p 58p

CD4046AE 1.24p 99p 80p
CD4049AE 50p 40p 34p
CD4050AE 50p 40p 34p
CD4052AE 87p 70p 58p
CD4056AE 1'24p 99p 80p
CD4060AE 1'24p 99p 80p
CD4066AE 87p 70p 58p
CD4068BE 20p 18p 16p
CD4069BE 20p lap 16p
CD4070BE 20p 18p 16p
CD4071BE 20p 18p 16p
CD4073BE 20p lap 16p
CD4077BE 20p 18p 16p
CD4081BE 20p 18p 1.6p

CD4082BE 20p lap 16p
C04085BE 65p 52p 42p
CD4086BE 65p 52p 42p
CD4093BE 75p 65p 60p
CD4099BE 1.65p 1.35p 1.10p
CD4511BE 1.65p 1-35p 110p
CD45288E 1.30p 1.011p 87p
Pricing on this series is cal-
culated on the total pieces
ordered regardless of mix.

DIL SOCKETS -NEW ULTRA
LOW PROFILE
8 DIL UP 13p

14 DIL UP 15p
16 DIL ULP 16p
24 DIL ULP 26p
DIL PINS
100 FOR 65p

COPTFOLD ROAD
BRENTWOOD ESSEX
(Thurs. early closing)

74 SERIES TTL
VEROBOARD

TRANSISTORS

FULL SPEC. DEVICES SWITCHES

SOLDERING EQUIPMENT AND TOOLS
DST Mk. 1. ''Solder Sucker" a truly

indispensable tool
DST Mk. 1. Spare Nozzle
CCN-15W Miniature Iron 240V
X25-240 25 Watt Iron 240V
X50-TC Temperature Controlled Iron
MLX12 12V Battery Iron
ST3 Soldering Iron Stand

For all models
5167 Thermal shunt for delicate

components

£4.30
46p

£2.95
£2.95
£9.25
£3.50

£1.25

40p

THE GREEN GIANT
Jumbo sized Green LED -jump while they last:
5mm 1-12 13-24 25+ 100*

25 22 20 18

3 WATT ZENERS
Axial lead, miniature plastic case full 3 Watt
Diac. Following voltages only:
6.8. 8'2, 10. 11. 12. 15. 16. 18. 22, 24. 27. 32. 33.
62. 68, 91, 100.

ALL ONE PRICE 40p

741 OP -AMP MINIDIP
301A OP -AMP, a PIN DIL
3900 14 PIN DIL
556 8 PIN DIL
100 VOLT 7 AMP SCR

30p
40p
65p

£1.08
50p

7 WATT AUDIO CHIP
TBA810S with data 0.40

TIMER CHIP NE555V
New Low Prices
1-24 25 100

55 49 45

VAT Prices are exclusive of VAT. Add VAT at 8%, * = 12+%.

LM380
3 Watt IC

9Sp"

SENSATIONAL STOCK
CLEARANCE
PAK: AA1 Twenty assorted
transistors Our choice £1.00

PAK: AA2 Ten TAA243 Op.

Amps (high gain 702) £1.00

PAK: AA3 Ten BCW54 300mW
300mHz 64V Transistor NPN

El -00

GREAT MAC
CLEARANCE
SC35A 3A 100V 50p
SC358 3A 200V 60p
SC4OB 6A 200V 65p
SC4OD 6A 400V 80p
SC40E 6A 500V 85p
SC45A 10A 100V 70p
SC45B 10A 200V 75p
SC45E 10A 500V 90p
SC50D 15A 400V £1.00
SC50E 15A 500V £1-10
All stud mounted, fixing nuts
supplied.

SEMICONDUCTORS AND IC'S
Our huge availability of tran-
sistors. diodes. Triacs, SCR's,
Zeners, etc., is too large to
list. See previous catalogues
and advertisements for price
and availability or Telephone
Alan Green on 0277 219435 for
a quick price.

POSTAGE: 25p; over £5 free.

a ANNOUNCEMENT
1-11

RHYTHM GENERATOR._ivRotsh,0. rn svoNG.N,,. sn,. <,
..0.....,,, .Z.RO`' .,,,,,MB,4

TA .
4MARCVI'..-

ALL COMPONENT
PARTS ARE II

 AVAILABLE $.- ai SEPARATELY S.A.E. 110
FOR LISTS, OR FOR ' ''' y I: i, -irr-

.::- 6-PRICING.
Tel.0246-31475
O

FULLKIT: £37.50 + £1.00 (includes V.A.T.)
KIT INCLUDES NEW UPDATED P.C.B.'s. With Printed layout for easy assembly. all components 'nice-. switches and .
knobs. case. in fact everything you need to complete this very exciting Project.

P.C.B.'s ARE AVAILABLE SEPARATELY
M

Set of NEW UPDATED P.C.B.'s with a printed layout, made in first class
al quality fibre -glass. by a well known national company. .
 Price on application to:

ASTRO/WKF INC.I 1 QUEEN STREET NORTH'WM WHITTINGTON MOOR,V ...ILa gas CHESTERFIELD, I
Willt1tML DERBYSHIRE IRV .MIP:

1. / 04100.-Tel: 0246-31475 a Wb. WA
WOMINE.

 SPECIAL OFFERms

CRESCENT RADIO LTD.
164-166 HIGH ROAD, WOOD GREEN, N22
(also) 13 SOUTH MALL, EDMONTON, N.9

MAIL ORDER DEPT.
I ST. MICHAELS TERRACE, WOOD GREEN, LONDON N22 4Si

Phone: 888.4474
S KILOWATTS PSYCHEDELIC
LIGHT CONTROL UNIT
Three Channel: Bass, Middle,
Treble. Each channel has Its
own sensitivity control. Just
connect the Input of this unit to
the loudspeaker terminals of
an amplifier, and connect three
250V up to 1000W lamps to
the output terminals of the
unit, and you produce a fasci
sating soundlight display.
(All guaranteed.)
L18.50 plus Thp. P. & P.+

CABLE LESS SOLDERING IRON
WAHL "ISO -TIP"

* Completely portable.
Solders up to 150 joints per
charge.

* Recharges in its own stand.
Fine tip for all types of solder
Ing.
Only Bin long and weighs just
6 ors.

OUR PRICE E9.75 + 8%.
(Spare bits are evadable)

BARGAIN PROJECT BOX
A plastic box with moulded
extrusion rails for PC or Chassis
panels with metal front plate
fitted with four screws (all
supplied).
An ideal box to give a entail
project a professional finish.
SIZE (internal) 81mm x 51mm x
28mm.
OUR PRICE 40p. + 8 °

"CRESCENT" 100 WATT R.M.S.
ALL PURPOSE AMPLIFIER

U . BUILD. IT
We supply the three modules for you to build
this DiscoGroup.P.A. amplifier into the cabinet
of your choice.
* THE POWER AMP MODULE
17,0W r.m.s. sq. wave 300W instantaneous peak
into 8 ohm (60W into 10 ohm).
* THE PRE -AMP MODULE
Four control preamp, Vol. Bass, Treble. Middle
controls. Designed to drive most amplifiers
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 fantastic bargain.
527.50, c arr. It .20. Send S.A.E. for further details
on this or our ready built amplifiers. + 8%.

12-0-12V 500M/A
240V primary transformer bargain. Approx.
60mm X 40min x 50mm; fixing centres: 75mm.
Our price 51-20. + 8°6

GOODMANS CROSSOVER
Bargain price Crossovers manufactured by
Goodmans for the "Havant" loudspeaker system.
IMP- 8 OHN. EI 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 21in x 71in P/c board.
Ideal for domestic record players, etc.

A BARGAIN AT i5 + 12+°. VAT

U.K. CARRIAGE hop UNLESS OTHERWISE STATED
VAT -All prices are excluding VAT. Please add to each Item the VAT rate indicated.
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RI R2 R3 84
01 120 12512 tkn

Cl
0.0 22pF

C2
0.022)JF

I I It 4
TR5 TR6
BC107 BC107

DI D2
164001 164 001

THE circuit in Fig. 1 was originally
constructed to control the X and

Y axial travel of an X -Y recorder
and has since found use as a servo
unit for a radio -controlled car.

A voltage at pin 3 of IC1 between
0 and 10V will drive the motor via
TR1 and TR2, or TR3 and TR4 and
hence adjust the feedback pot VR2
until the slider voltage is identical to
that on pin 3.

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
RLA1 and 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. If the
sidelights must be left on, then,
pushing S1 will operate relay RLB.
RLB1 opening breaks the alarm
circuit and RLB2 holds RLB
operated.

VR1
10407
NW/

85
8.2ka

MAN

C3
0

VR3
2.21K111

SIMPLE SERVO

IC1
741

+V!

7 R6
3.3407

R7
10012

TR3 100R8f/
263702

DV
TR4
21.3053

TR2
263053

+9V

BI
INN 4-5V

9
4-SV

VR2
Ikn

Fig. 1

The purpose of TR5, TR6 and
their associated components is to
modulate the reference voltage at
pin 3 with a 3kHz square wave, its
amplitude being adjustable from
zero to a few volts with VR3. This
modulation effectively creates a
"dead -band" region at the operating
point of the servo: VR1 being ad-
justed for maximum positional
resolution consistent with good
damping.

Fig. 1

FROM
SIDELIGHTS

FROM IGNITION
SWITCH

A side effect of the modulation is
that the motor tends to vibrate at the
modulation frequency. This reduces
hysteresis or stickiness that may be
present.

The components as shown will
drive any small motor up to a
maximum current of about 1A.

J. D. Jardine,
Dewsbury.

CAR SIDELIGHT ALARM

1 1

SI

mull=
FROM BATTERY

The next time the ignition is
turned on RLA operates, thus
releasing RLB. This gives the driver
the protection of not leaving the
alarm overriden by mistake.

RLB2

The type of relay used is not
critical, except that both relays RLA
and RLB should be 2 pole changeover
'types.

M. Spendley,
Amos Grove.
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REAR WINDSCREEN WIPER
CONTROLLER

THIS circuit makes use of the well
known NE 555V timer chip in an

astable mode of operation.
Potentiometer VRI is linked to

SI a and Sib and provides on/off and
varies the delay between sweeps
(between continuous operation and
up to two minutes is available with
values shown). VR2 controls the
time the relay is closed and therefore
the length of the wiper sweep.
Careful adjustment of VR2 gives a
uniform sweep and a self -parking
facility.

Now 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 shrill in operation so it
cannot be ignored, is cheap to build
and consumes only 100mA when
ON and only 300RA when OFF (at
I5V).

The circuit consists of a two
transistor oscillator (multi -vibrator)
TR1 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. 3n 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 -CASSETTE POWER
SUPPLY

TIHE
unit shown here was designed

to run a cassette tape recorder
in a car. Diode DI protects the
circuit against wrongly connected
supply lines. A reference voltage
provided by R1/D2 controls the
series transistor TR I. C I removes
any noise that may be generated by
D2, while C2 deals with any
spurious signals at the output.

Overload protection is provided
by means of R2ITR2. Because the
load current is flowing through R2
there is potential difference across
it. Once this p.d. exceeds 0.6V TR2

Fig. 1

The circuit is contained in a small
box approx. 4in wide 21 -in high and

deep, and can be used in
negative or positive earthed cars

CAR SEAT -BELT ALARM
TR4
BFY5 0

according to relay contact connection.
G. T. McDermid,

Ramsbottom.

+10 70 15V
VIA IGNITION

SWITCH

SEAT SWITCH
IF FITTED

Fig. 1

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

DI

55121

should be connected in parallel and
wired in series with the driver's
reed switch.

TRI
AD15I

Fig. 1
will begin to conduct. This will
turn off the series transistor TRI by
diverting its base current to the
negative line, and the output volt-
age will fall to zero. Once the over-
load is removed, the supply will
return to normal.

A. R. Knight.
Blackbird Leys,

Oxford.

The voltage rating of D2 can be
chosen to suit the voltage of the
cassette player. A 6.2V zener will
provide an output of six volts.

G. Luck,
Gosport.

Hants.
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FROM BI-PRE-PAK

Stirline Sound products
UNIT 1 PRE-AMP/CONTROL
SUPERB VALUE AT

£7.80
WITH ACTIVE TONE
CONTROL CIRCUITRY
UNIT 1, latest addition in the Stirling
Sound range of realistically priced
constructional modules Is going to
assure many, many more con-
structors of obtaining quality where
price has prevented It before.
UNIT 1 otters full stereo facilities,
is guaranteed and easy to connect
up.

STEREO MODEL

 Input sensitivity-50mV, adjust-
able

 Output-200mV for 50mV In
 Bass control- 15dB at 30Hz
 Treble control- ,15dB at 10kHz
 Balance control; volume control
 Operating voltage -10 to 16V

MADE IN OUR OWN FACTORY IN ESSEX

MORE POWER-LESS VAT
GREATER VALUE

SS140 MK.3
POWER
AMP

Built for
hard work

40 WATTS
R.M.S.

INTO 4C1

£3.95
- 8% VAT

Resulting from research and
development, the Mk.3 version
of this most popular power amp.
now includes built-in output capaci-
tor with Improved stability under
severest working conditions.
Greatly used for P.A., disco and
similar work, SS140 offers fantastic
value for the price.

Build and save with Stirling Sound
BASIC MODULES FOR BUILDING UP TO A STEREO TUNER -AMP
POWER AMPS
SS125 De -luxe hi -ti 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 £5.00

SS103 3W r.m.s. amplifier incorporating I.0 SL60745.
With current, short-circuit and thermal protec-
tion £1.75\

SL103-3 Stereo version of above using 2 I.C.s £3.25 \
SS105 5W amplifier to run from 12V (3j.in x 2in x }in) £2.25 \
SS110 Mk. 3 Similar to SS105 but more powerful

giving 10W into 4 ohms, using 24V £2.75
SS120 Mk. 3 20W module when used with 34V into

4 ohms £3.25
CONTROL
SS100 Active tone control, stereo. ± 15dB cut and

boost with suitable network
SS101 Pre -amp for ceramic p.u.. radio and tape with

passive tone control details
SS102 Stereo pre -amp with R.I.A.A equalisation.

mag., p.u., tape and radio in
POWER STABILISER
SS300 Add this to your unstabilised supply to obtain a

steady working voltage from 12 to 50V for your
audio system, workbench etc. Money saving and
very reliable

F.M. TUNING
SS201/X Front end, geared drive capacity tuning, 88-108

MHz. AFC facility £5.00
SS202 I.F. amp A meter and/or A.F.C. can be con-

nected (size 3in x 2in) £2.85
SS203 Stereo decoder

For use with Stirling Sound modules, or with any
other good mono F.M. tuning section. A L.E.D.
beacon can be added to indicate when a stereo
signal is tuned in (3in x 2in) £3.85 SS202

£1.60

£1.60

£2.25

£3.25*

TERMS OF BUSINESS: NEW SHOWROO
We have extended our premises and

Mopened up a new demonstration
showroom. All welcome.

VAT at 124% must be added to to al value of order except for items marked -

or (8%) when VAT is to be added t 5% No VAT on oversees orders. POST
8 PACKING add 30p for UK ord rs unless marked otherwise. Minimum mall
order acceptable-El. Overseas orders, add El for postage. Any difference
will be credited or charged. PRICES ublect to alteration without notice.
AVAILABILITY. All items available at time of going to press when every
effort Is made to ensure correctness of information.

Order your Stirling Sound products from

BI-PRE-PAK LTD
222 224 WEST ROAD. WESTCLIFF -ON SEA. ESSEX SSO 90F

TELEPHONE. SOUTHEN0107021 4 6344
CHEQUES/MONEY ORDERS PAYABLE TO BI-PRE-PAK LTD.

F

Stirling Sound
POWER
PACKS

5

MODELS TO
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.
Add 50p for pip any model.

SS312

SS318

SS324

SS334

SS345

Made to serve for years
12V 1A £3.750

18V 1A £4.15"

24V, 1A £4.60"
34V/2A £5.20*
45V/3A £6.25"

Direct from the makers and obtainable only
from BI -Pre -Pak Ltd. Stirling Sound products
are designed by professional experts and
made In our own factory. They are distributed
exclusively through BI -Pre -Pak Ltd.

NI - 111. 11111 1111 
TO STIRLING SOUND (BI-PRE-PAK LTD.), 220/224 WEST
ROAD, WESTCLIFF-ON-SEA, ESSEX SSO 9DF

Please send

Inc V A T

NAME

ADDRESS

for which I enclose E

a vs P

I

Practical Electronics September 1976 755



All amplifiers feature a pure comple-
mentary symmetry output stage for low
distortion and high reliability --the
highest grade components (by Mullard-
Texas, Plessey -RCA etc.) used
throughout

 Suits loads 4-16 ohms (optimum
load 8 ohms, TAM50/100/250, 4 ohms
TAM500/1000)

 Low distortion (0.1%)
III 20-20,000 Hz ±.1dEt
 Silicon circuitry throughout
 Inherently open circuit proof
 Four simple connections

TAMBA ELECTRONICS DUALITY PRODUCTS
FOR HI -Fl. DISCO.
P.A. GROUP AND CLUB USE

A BRAND NEW RANGE OF AMPLIFIER MODULES 5 to 100 WATT/RMS

Choose the power you need from these five pure complementary amplifiers
Two-year guarantee

r.
%6600

IN High sensitivity-100mV
 Low profile (1in high 3fin x 3in)
 75°. efficient
 Glass fibre printed circuit board
 Accepts most mixers/pre-amplifiers

TAM50 5W RMS 25V supply £3.20
TAM100 10W RMS 35V supply £3.75
TAM250 25W RMS 45V supply £4.25
TAM500 50W RMS 45V supply £6-95
TAM1000 100W RMS 65V supply
(all modules carriage free)

£9.80

POWER SUPPLIES
For 1 or 2 TAM50 100 £4.25 (carr 50p)
For 1 or 2 TAM250,500 £6.95 (carr 50p)
For 1 or 2 TAM1000 £9.80 (carr 50p)

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 14°. for 5-25W
units

Hours, 9.30a.m.-5p.m.
Mon. -Sat. Callers
welcome.
Tel: (01) 684 0098

TAMBA ELECTRONICS
Bensham Manor Road Passage, Bensham Manor Road, Thornton Heath, Surrey.

Greenbank Electronics (Established
1970)

OSMABET LTD We make transformers
amongst other things

LOW VOLTAGE TRANSFORMERS
Prim. 200/240V a.c.. 5V lA 0013; 6.3V 1 5A El -lit 3A

DIGITAL CLOCK MODULES, KITS DL -750E 0.6in £1 .50 741 Minidip 250 E.2 10, 6A CT E.3 -75, 12V 1-5A E2-10; 3A E3.75; 6A CT
05-25; 18V 1.5A CT 0.3.45; 24V l 5A CT £3.75; 3A CT

Further details free on request. DL -747E 0-6in El -50 £525; 5A EL 8A £11 -25; 12A E16  50; 40V 3A CT E7.50;

CLOCK CHIPS SOLDERCON PINS
"E" LED DISPLAYS 100 50p

50V 6A CT £16.75; 25V 2A+ 25V 2A t7, 12V 4A+ 12V
4A El.

.n AY -5-1224A i3-50DL -704E 0-3in 7"P MK 50253 £5.50 1000 E4 - 00
DL -707E 0.3in 70p

LT TRANSFORMERS TAPPED SEC, Prim 200/240V
0-10-12-14-16-18V 2A. £4; 4A. £5.25. 0 -12 -15 -20 -24 -
30V 2A, Etl. SO; 4A, E615. 0-5-20-30-40-60V 1A, 04 -115;DL -728E 2 x 0.sin f1.80 OP -AMPS DIL SOCKETS 2A, E13.75. 0-40-50-60-80-100-110V 1A, E7.

DL -727E 2 x 0. Sin t1.110 CA 3130 (COS/MOS) 75p 14/16 pin 15p MIDGET RECTIFIER TRANSFORMERS
CMOS WITH DISCOUNTS! (Any mix: disc. 10% 25 + 25e 100 For FW rect. 200/240V a.c.. 6-0-8V 1-5A or 31-0-9V 1A

, 4-)

CA 3130 0.75 4033/- 1.20 4067/- 3.10 14160,- 0.95 14530/- 0.75
El .60 each. 12-0-12V 1A, or 20-0-20V 0-75A. or 9-0-9V
0-3A. or 12-0-12V 0-25A. or 20-0-20V 0.15A, or 6V

4000/14000 0.15 4034/14034 1.65 4068/14068 0.20 14161,- 0.95 14531/- 1.45 0.5A 4- 6V 0.5A, or 91., 0.35A + 9V 0.35A, or 12V 0.25A
4001/14001 0.15 4035/14035 1.00 4069/14069 0.20 14162,- 0.95 14532/4532 1.25 + 12V 0-25A, or 20V 0.15A 4- 20V 0.15A, all at £2 each.

4002/14002 0.15 4036/- 2-20 4070/14070 0.45 14163,- 0,95 14534/- 6.80 LOUDSPEAKERS
4006/14006 1-00 4037/- 0.80 4071/14071 0.20 14174,- 0.90 14536/- 3.30 8

ea
or 75C1, 41n 8 or 25C1, 31n 3, 8 or 3511, 34.1n 1511,
ch, 8 x 5In 3, 8 or 251/, £1.75; Goodman*£1

4007/14007 0.15 4038/14038 0.90 4072/14072 0.20 14175,- 0-115 14537/- 1100 twin one, hl -fl. 4C1. £2 -SO; 7 x 4in, 3.8, 15
4008,14008 0.80 4039/- 2.20 4073/14073 0.20 14194/- 0.95 14539/- 1.00 or 251/.£1.50.
4009/14009 0-45 4040/14040 0.90 4075/14075 0.20 4700/- 1.50 14541/- 1-35 "INSTANT'' BULK TAPE/CASSETTE ERASER
4010/14010 0.45 4041/- 0.70 4076/14076 1,30 7083/- 4.25 14543,- 1.65 Instant erasure any diameter rape spool Or cassette.
4011/14011 0-15 4042/14042 0.70 4077/14077 0.45 14501,- 0,15 14549/- 3.40 demagnetises tape heads. 200240V a.c.. 03.75.
4012/14012 0.15 4043/14043 0.85 4078/14078 0.20 14502/4502 1.05 14552/- 8.76 SYNCHRONOUS GEARED MOTORS 200/240V .c.
4013/14013 0-45 4044/14044 0.80 4081/14081 0-20 14505,- 3.65 14553/- 3.75 Brand new Smiths. built in gearbox, 6 r p.h..75peach.
4014/14014 0.85 4045/- 1.20 4082/14082 0.20 14506,- 0.50 14554/- 1.35 PAPER TUBULAR CONDENSERS
4015/14015 0.85 4046/14046 1.15 4085/- 0.60 14508,4508 2.55 14555/4555 0-75 4.7mF. 160V, 30 x 2001m. 209 1100 for £10/-
4016/14016 0.45 4047/- 0.75 4085/- 0.60 14510/4510 1.15 14556/4556 0.75 SPEAKER MATCHING AUTO TRANSFORMER
4017/14017 0-85 4048/- 0-45 4089/- 1.30 14511/4511 1,35 14557/- 3.85 12W, 3 to 8 or 15/1. up or down, n-85.
4018/- 0.85 4049/14049 0.45 4093/14093 0.65 14512/- 1.05 14558/- 1.00 D.E.C. MANUAL OF POWER AMPLIFIER COVERING
4019/14519 0.45 4050/14050 0.45 4094/- 1.60 14514/4514 2.70 14559/- 3.40 VALVE AMPLIFIERS OF 30W TO 400W 359.
4020/14020 0.95 4051/14051 0.80 4096- 0-90 14515/4515 2.70 14560/- 1.80
4021/14021 0.85 4052/14052 0.80 4096/- 0.90 14516/4516 1-15 14561/- 0-55 CABLES - CABLES - CABLES
4022/14022 0.80 4053/14053 0.80 4097/- 3.10 14517,- 3.35 14562/- 4.65

0.15
MICROPHONE TWIN H/DUTY, BRAIDED SCREEN
Profeseional cable for stage, studio. outdoor. PVC4023/14023 4054/- 1.00 4098/14528 1.00 14518/4518 1.05 14566/- 1.35 cov ered. grey. 209 per metre Grey-Single ble,ca

4024/14024 0.65 4055(- 1.10 4099/- 1.55 14519/4019 0.45 14568/- 2.60 black. 10p per metre.
4025/14025 0.15 4056/- 1.10 40101/- 1.55 14520/4520 1.05 14569/- 3.10 MULTI WAY SCREENED, PVC COVERED
4026/- 1.50 4057/- 21.55 40104/- 2.00 14521,- 2.30 14572/- 0.20 36 way £1; 25 way 75p, 14 way 50p; 4 way 14p;
4027/14027 0.45 4059/- 4.75 40107/- 0.55 14522,- 1-75 14580/40108 6,95 2 way 10p, 1 way ap per metre.
4028/14028 0-75 4060/- 0.95 40109/- 1.90 14524,- N/S 14581/40181 3.55 LOW LOSS CO -AXIAL. CABLE 751)
4029/- 0.95 4061/- 18.92 40108/14580 6.95 14526,- 1.75 14582/40182 1-35 UHF, white, 12p per metre. VHF. white, Op per metre.
4030/14507 0,45 4062/- 7.75 40181/14581 3.55 14527/4527 1.35 14583/- 0.65 FLEXIBLE PVC MINI 3 -CORE CABLE. MO / 10MM
4031/- 1.90 4063/- 0-95 40182/14882 1.35 14528/4098 1.00 14585/- 0.90 100 metres £3. Ideal for speakers. Intercoms. etc.
4032/14032 0.90 4066/14066 0.60 40257/- 2.00 14529/- 1.40 TWIN FIG. 0 CABLE

Terms. C W 0 Add VAT to nil prices at 8°0 Post etc U K 10p per order Orders processed same day
Polarised, E2.50/100m. Screened stereo E1/15m.

Official govt., varsity. poly. etc. orders welcomed. ALL TYPES DOMESTIC AND COMMERCIAL CABLES,
ALL SIZES AND COLOURS CONNECTING WIRES,
MULTI SCREENED AND UNSCREENED CABLE.

TRADE ENQUIRIES INVITED
GREENBANK ELECTRONICS (Dept. E9P) Carriage and VAT extra on all orders

S.A.E. ENQUIRIES. LISTS. MAIL ORDER ONLY

94 New Chester Road, New Ferry. Wirral. Merseyside, L62 5AG, England. Tel: 051-645 3391 46 Kenilworth Road, Edgware, Middx. HAS sYG
Tel 01-958 9314
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LARGE MINISTRY RELEASE
ENABLES US TO OFFER THE FOLLOWING

MARCONI
PORTABLE
FREQUENCY
METER
TF1026/11
100-160MHz
Very fine condition

THE LATE MODEL
MARCONI
OSCILLATOR
TF885A/1

in superb condition.
Covering 25Hz to
12MHz sine wave in 3
ranges and 50Hz to
150kHz square wave.
High output 31.6V.
Meter scaled in volts
and dBs.

SOLARTRON A.C.
MILLIVOLT METER
VF252

1 5mV to 150V full
scale in 10 ranges
6in meter =1%.
GOOD CONDITION

AVO R.F. SIGNAL
GENERATOR-
A.M. MODULATION
Freq. range 2-250MHz
240V operation.
Suitcase style.
Size approx. 15in
wide x 10in high x
6in deep.

ALL ITEMS

£22.50 each

OR

3 DIFFERENT

UNITS FOR

£60

AVO VALVE
TESTER

CT160-
".THE

SUITCASE",
Size approx. 15in
wide x 10in high ,

11in deep.

CARRIAGE E2-50 EACH UNIT-EXCESS REFUNDED
VAT. ADD 8%

OPEN 9 a m to 5 30 0.m ANY DAY _ _ -
Mk CINIIILTIPAIEAMI LTD r

umikaniame 7/9 ARTHUR ROAD, READING, BERKS. -' -- )
I ea Tech College) Tel Reading 582605

Electronic Organ with 4 footage., 11 voices and sustain

Super touch sensitive Piano Kit with special effects

A wide range of keyboard Instruments for the D.I.Y. enthusiast.
Our low prices are based on component costs only, and no extras.
Send large S.A.E. for details.
Keyboards: 4 -octave 07.50; 5 -octave £24. GU500 Top Octave
Generator £12.95. 0050015 Top Octave Generator and Dividers £3520.
Organ I.C.s: AY -1-0212 t623; AY -1-5051 £1.34; AY -1-6721/5 f145;
AV -1-6721/6 0.62; AV -1-5050 £1.96. Rhythm Generator AY -5-1315 0.06.
Chord Generator AV -5-1317A 0111. Priority Latching AV -1-1313 0.18.
All prices include VAT. Callers only. Construction manual for portable organ
1225. Catalogue 60p available by post. Telephone for Mail Order Service.

adrOrliC MUJical initrumenti
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
1HU (01-870 4949).

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.

AVA LA3LE \OW
PROJECT PLANNING AND BUILDING
Morris A. Colwell
This guide will help the constructor to plan, design
and lay out his electronic projects. The book explains
planning, 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 Illustrated
0 408 00229 8 £1.95

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 Illustrated
0 408 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 Illustrated
0 408 00231 X f 1.95

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 issues of Everyday Electronics.

op [Newnes Technical Book
Osu NEWNES-BUTTERWORTHS

Borough Green, Sevenoaks, Kent TN15 8PH
1
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complete 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 excl. case Kit 1050 8.00
Electronic Module excl. case Built 11.00 8 50
Complete Clock Kit 1291 10-36
Complete Clock Built 16 50 14.00

NON -ALARM £9.60 + E0 76 VAT
ALARM £11  95 + E0 96 VAT

-ALPHA" 4 GREEN 0.5in DIGITS 12 or 24hr
PERSPEX CASE ONLY Alarm Std

Electronic Module excl. case Kit 12-00 9.00
Electronic Module excl. case Built 13.00 1000
Complete Clock Kit 14  00 11,50
Complete Clock Built 17.00 14,50
Perspex colours Black. White. Red. Green, Blue.
Orange.

"NOVUS" CALCULATORS' 650 Mathbox £5.40: 850 Mathbox £6.75; 4510 Mathematician £16.20; 6020 Statistician £2160

Buy et And, Access

Send S.A.E. for
complete range BARCLAYCARD

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.

PULSE ELECTRONICS LTD
Dept. P.E. 2, 202 SHEFFORD ROAD

CLIFTON, SHEFFORD, BEDS.
Telephone: Hitchin (0462) 814477

Become a
radio amateur.
Learn how to become a radio -
amateur in contact with the whole
world. We give skilled preparation
for the G.P.O. licence.

IIMI NI Ell IN 11111 IN II EN IN MI MI 1111 MI Ell Ell =I MI MN MN NMI Ell

Brochure, without obligation to:
BRITISH NATIONAL RADIO & ELECTRONICS SCHOOL, Dept. PE96

P.O. Box 156, Jersey, Channel Islands.

NAME
ADDRESS Block caps please,

IM Ell MI MI MN MI IN El Ell mI 1E1 =I 1E1 NM =l In
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4fin 3fin METER. 30/4A,
50pA or 100/tA,E3.90. 16p P. & P.

TAPE
RECORDER

LEVEL
METER

500pA, 80p. 10p P. & P.

CARDIOID
DYNAMIC

MICROPHONE

Model UD-130. Fre-
quency response 50-
'5,0000. Impedance
Dual 50K and 600 ohms,
17.50. 26p P. & P.

42 . 42mm meters I mA, 500mA,
C2.76. 16p P. & P.

60 . 45mm meters 500A, 100A,
500µA and I mA VU meter, L305.
I 1p P. & P.

Edgewise meters 90mm . 34mm,
500/IA, and I mA, 0'40. 16p

P. & P.

MULTI -

METER

Model ITI-2

20,000 ohm/

volt, [8.10.
26p P. & P.

3 WATT STEREO (I}
PER CHANNEL

AMPLIFIER
C4.30. 16p P. & P.

All above prices include V.A.T. LARGE S.A.E. for New List.
Special prices for quantity quoted on request.

M. DZIUBAS
158 Bradshawgate Bolton Lancs. BL2 IBA

50 AC124 TRANSISTORS. Branded but untested. 57p.
SILICON SOLAR CELLS. 0 5V 5MA 3Sp; 0 5V 5OMA 50p; 0 5V 100MA 60p;

0 5V 200MA t1; 0 5V 500MA El -95.
1 WATT AUDIO I.C. TEXAS SN76001, 55p each
5 WATT NPN T039 DARLINGTON TRANSISTORS, 20p each.
FERRANTI XTZ104 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 60p.
TV SEMICONDUCTORS. R2008 50p; R2010 110p: AY102 40p.
VHF DUAL GATE MOS FETE LIKE 40673, 33p each, 4 for 0.10.
BF1110 OR BF151 TRANSISTORS, 4 for Sip.
DISC CERAMICS. 0 10F 60VW 20p doz., 0, 051.IF 3OVW, 0 02uF 50VW 0 01u F

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 14; 400 PIV 6A 40p.
GERMANIUM TRANSISTORS. AC141K. AC142K. ACI53K. AC176K. AC187K,

AC188K. 20p each.
VHF TUBULAR TRIMMERS. 8pF, 14 each
20 STC 750MA BRANDED DIODE. Assorted. 50p.
50 ASSORTED TRANSISTOR ELECTROLYTIC CAPACITORS, 57p.
100 RESISTORS. t, fW. 17 different values. 57p.
100 SUB -MINIATURE DISC CERAMICS. Assorted 3. 3pF to 0-01,1F, 57p.
10 SUB -MINIATURE 10A SILICON BRIDGES. Untested. £1 .25.
60 ASSORTED WIRE WOUND RESISTORS. 1-10W, 57p.
20 SILICON PHOTO TRANSISTORS AND PHOTO DARLINGTONS.

Untested, assorted £1.
1,000uF 40VW ELECTROLYTICS. Size 14in ix. 410. 3 for 3Sp.
BD187 4 AMP NPN TRANSISTORS. 40p each, 4 for £1.35.
100 MULLARD C210 CAPACITORS. Assorted. 570.
TAG -ENDED ELECTROLYTIC CAPACITORS. Size 24in x 3.300uF

64VW SOp: 4.700uF 40VW 45p.
STACKPOLE ROCKER SWITCHES. 5A 240V 15p; 4 for 50p.
FM IC LIKE TAA 570. Untested with date. 5 for 57p.
25 BC107-6-9 TRANSISTORS. Untested, 57p.
TRANSISTOR R. F. CHOKES. lonAn. 5 for 57p.
30 WATT POWER TRANSISTORS. NPN 22p; PNP 25p; 35p pair.
TBA 900 AUDIO I.C. With circuits. 15p each.
NEW BOOKS AVAILABLE. Constructing Simple Short Wave Receivers.

150p; Constructing Simple Test Gear, 75p. Both by G. Dobbs.
RED LED.. 6 for 57p.
TUNING CAPACITORS. 500 500 17 17pF. with SM Drive. 3Sp.

Please add 20p post and packing on U.K orders under f2

J. BIRKETT
RADIO COMPONENT SUPPLIERS

25 The Strait, Lincoln LN2 1JF
Tel. 20767

GREENWELD
443 Millbrook Road Southampton
S01 OHX Tel:(0703) 772501

All mail orders and callers to this address please -callers only to 21 Deptford
Broadway, SE8 (Tel. 01-692 2009) and 38 Lower Addiscombe Road. Croydon

NEW 44 PAGE CATALOGUE WIRE

1013 + LARGE S.A.E. Enamelled copper wire on 2oz reels
SWG/price. 16/32p, 18/34p, 20/38p,

Free with orders over £2 2238p, 2440p, 26/42p, 28/44p, 30/46p,
32/44, 34, 36/52p, 38/54p, 40/54.

DIGITAL I.C.s RF CHOKES
7400 10p 7450 13p 7495 62p 0-75. 6i 8. 10. 27. 47. 68uH. all 114
7401 12p 7451 12p 7496 74 each. 1i 5. 2 5. 5 0. 7 5. 10mH. all
7402 12p 7453 12p 74107 32p 30p each
7404 15p 7454 12p 74121 34
7405 20p 7460 12p 74122 46p CAPACITORS
7406 25p 7472 24p 74123 54p Ceramic plate, 22pF to 1,000pF 2p;
7408 12p 7473 24p 74132 44p polyester 1.000 to 6.800pF Sp; 0 01,
7410 Ilp 7474 24p 74150146p. 0.015. 0022. 0-033, 0.047. 0-068. 0- lmF
7413 25p 7475 46p 741541120p! 4p; 0.15, 0.22mF 5p; 0.33 6p; 0.47 Bp;
7414 54p 7176 24p 74155 62p 0-68 10p; IrnF 12p; 2-2mF 16p; 3.3rnF
7420 12p 7483 74 74157 56p 20p.7430 14 7486 34 74159114 1% 1,000pF, 10.000pF 15p; Oi 1uF. 0.2µF.
7432 16p 7490 40p 74174 92p 025uF 34; 2.2µF 55p.
7137 16p 7491 64p 74179100p Polystyrene 10pF to 1,000pF 4p; 1.200pF7440 13p 7492 450 74180100p to 10.000pF 6p. All 24%.
7447 74 7493 4SP 74367100P ElsictrolytIcs:
OIL Sockets --8 pin 12p; 14 pin 13p; All 25V 0.47. 1. 2 2, 4,7, 10, 22. 47mF
16 pin 14p. 100+ less 25%. 6p; 100mF 7p; 220mF 9p; 470mF 11p;

1.000mF 111p; 2.200mF 27p; 40V 47mF
LINEAR I.C.s 7p; 100mF Ilp; 220wF 10p; 470mF 14;
741 24; 555 40p; 723 (T099) 506 1,000mF 32p; 2.200mF 46p.
PIatIc Voltage Regulators: Tantalum bead, mF/V: 01/35; 0-22/35:
TO126 case 5V 600mA 110p, 12V 500mA 0.33/35; 047/35; 1/35; 22/16: 22/35:
114 3 135, 47/35, 6.8/35: 10/16; 10/25; 15/10;

TRANSISTORS BD131 31p
22.6,3: 22/10, 22/18 33/10; 47/63; 100/3.
Ilp each.

AC127 15p BDI32 40p
AC128 - 15p BEY50 .15, VEROBOARD
AC176 18p BFY51 15p 100 sq in good size offcuts. Mixed. or
AC187 lip BFY52 15p ail 0-1 £1.30.
ACI88 1/4 TIP41A 4114
AD161 35p TIP42A 75p ALUMINIUM BOXES
AD162 35p TIP2955 96p Complete with base and PK Screws.
BC107 10p TIP3055 42p AB7 133 x 70 x 38mm 50p
BC108 10p 2N2219 Zip AB8 102 x 102 x 38rnm SCIp
BC109 10p 242369 22p AB9 102 x 70 x 38mm 47p
BC109C 15p 2N2646 42p AB1O 102 x133 x 38Mm 50p
BC147 10p 2N2926G 12p AB11 102 x 64 x 5Irnin 17p
BC148 10p 293053 lip AB12 76x 51 x 25mrn 44p
BC149 10p 293051 49p AB13 152 x 102 x 51rnrn 85p
BC157 10p 243055 38p A514 178 x 127. 64mrn 85p
BC158 10p 293440 540 AB15 203 x 152 x 76mm C1 50
BC159 10p 243442 £1  20 AB16 254 x 178 x 76mm C180
BC161 lop 243702 10p AB17 254x 114 .76rnm £1.50
8C182 14 243703 10p AB18 307 x 128 x 76mm C1.75
BC183 12p 243704 ICIP AB19 307 x 203x 76mm £200
BC184 14 243705 10P AB23 102 x 102 x 84mrn impBC212 14p 243708 106 AB24 133x 102 x 6Arnrn 90p
BC213 226 AB25 152x 102 x 76mm C100
BC214 14 21.44059 10p
BCY70 15p 2N4418 lop VEROBOXES AND CASES
BCY71 15p 295291 34 Professional 2 part boxes made of dark
BCY72 15p 40673 SOp and light grey high impact polystyrene.
DIODES AND LEDs AND SCR's 2518 120 0 65 x 40mrn 01.90

2520 150 x130 x 50mm C.215500V 5A SCR 45p; 400V 2A Trion 84; 2522 188 x 110 x 60mm 02-85Disc BR100 25p; 400V 15A Triac £1.50; Sloping front version, ideal for mixersORP12 45p; MR0450 40p; TIL209 Red 2523 220 0 174 x 100/52mm [495LED 14; 0 2in LED Red 22p; green Cases. white plastic top and bottom.Yellow or amber 24p front and back aluminium panels that194002 Sp; 194004 Sp; 194007 9p; slot in. Type.141148 4p; BY127 14; 100V3A 14 1410 205 x 140x 4Ornrn £2.90400V3A 14; 0A81 Sp; 0A91 5p 1411 205 x 140 x 75mm C325
50V IA bridge 22p; 800V lA 40p, 1412 2050 140 x 110min C4,20250V 2/A 40p

1237 154 x 85 x 40mm E1 .8050V 30A rent. . or - stud 44 . 1238 154 x 85 x 60mm C225Zoners-400mW BZY88. All voltages 1239 154 x 85 x 80mm C.275from 3V to 30V 10p Small general purpose plastic boxes
1.3W plastic from 3V to 200V 20p 1413 71}x 40 x 24fmrn 32p
RESISTORS PB1 115 x 75 x 36rnm 42p

Carbon film 5°°/V' miniature. Allvalues
in E12 series from 111 to 10MC1 lover DEVELOPMENT PACKS
1MC1 10%114p each. Save ME s by buying a full range of
Metal Film 5% 1W. All values in E12 components at one go' All full spec
series from 2711 to 10M11 24p. 1° and marked devices no relents or old stock
better-S.A.E. or lists of over 250 50V ceramic plate capacitors 5% 10 of
values each value. 22pF to 1.000pF Total 210
Wirewound 2/W 0,25. 0,33, 0,47 111 tp. capacitors C.270.
Wirewound 5W all values from 111 to CR25 carbon film resistors. 4 watt 5%
47K 10p each 10 of each value 1011 to limn. total
TRANSFORMERS

610 £6.00.
Extended range. 1 ohm to 10M 850

6-0-6V 100mA 90p; 9-0-9V 100mA 95p; resistors ES 30.
12-0-12V 50mA sop; 12-0-12V 100mA Electrolytics. wire ended 25V working
£1; 12-0-12V IA C280; 20V 55mA 90p; 10 each of 1. 2 2 4 7, 10. 22. 47 and
22V 100mA C1; 29V 5OrnA 84; 6  3V 100mF 70 capacitors for £3.20.
1/A £1-115; 6-0-6V I/A £230; 12V C280 polyesters. 10 of each value 0 01.
150mA 110p; 17V IA E1 .80; 25V 19A 0 015. 0 022. 0 033. 0 047. 0 068.
72.30; 30-0-30V lA E3 i 70. 0 1. 0 15. 0 22. 0 33. 0 47mF. 110 caps
Multitapped type to give 3, 4. 5. 6. 8, £4.00.
10, 12. 15. 18, 20, 24 or 30V, or Zeners, 400mW 5% 132Y88 10 each
12-0-12 or 15-0-15V 1A version 3V to 30V total 260E14.00.
£3.20. 2A version £4 -SO; 16V 20A f pack. 5 of each value 08-20.
C6 i SO. Bell transformer in white Tantalum Bead caps. 14 values from
case. gives 4. 8 or 12V 1A C2.55 -0-55V 0 1 35 to 100.3. 10 of each total 140
5A CS  SO. caps 0100.

See Practical Wireless for details of packs of components, surplus goods, etc.
All prices quoted include VAT. Add 15p postage on orders under £2. Most orders
despatched on day of receipt. SAE with enquiries. Sand 10p for Multimeter
catalogue -free on request on orders over £3. Official Orders accepted from
Schools, etc. Export/wholesale enquiries welcome. Surplus components

always wanted.
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SINCLAIR IC20
IC20 10W+ 10W stereo IC amplifier kit with free booklet

and printed circuit. 04.95.
PZ20 Power supply kit for the above. 03.95.
VP20 Volume, tone -control and preamp kit. £7.95.
Send S A E for free leaflet

SINCLAIR BLACK WATCH
Fully assembled
with black
strap, 0.20, 951.
Bracelet. EV.

Battery Eliminator Bargains
STABILIZED POWER UNITS*

1-30V in 01V steps. 1A output,
Kit £11.45; Kit +- case C14.40; Built 0111.40. 2A output'
KMiitl'El"371157Kieits+. Scawse'teht1elld.90; Built £2095.

6 -WAY SPECIAL £5.20
Switched output of 3 4f
6 7r 9.12V at 500mA

6 -WAY DOUBLE
RADIO MODEL £6.20
Switched output
3 + 34f + 4f/6 + 6/
7+ + 71.9 + 9/12 + 12V at 250mA. Also 15/18/24V single.

3 -WAY MODEL
Switched output of 6/7+;9V at 250mA with 4 -way multi -jack
plug and free matching socket. 02951.

RADIO MODELS
5OmA with press -stud battery connectors. 9V E3.25.
6V 03.45. 9 - 9V 04.45. 6 - 6V E4.45. 4; ..0- ei.V E4-45.
Also 9V 300mA 0.3.95.

CASSETTE MAINS UNITS
71V output with 5 pin DIN plug 50mA 03.45. 300mA E3-95.

CAR CONVERTORS
Input 12V d.c. Ouput 6/7+,9V d.c 1A regulated. E4.75..

SINCLAIR CALCULATORS*
Scientific NIA, Cambridge % C7.35. Cambridge
Scientific £11.45. Oxford 100 N/A. Oxford 300 013.30.
Programmable Scientific with free mains unit 124.95.
Mains adaptors; for Oxfords £3.19; for Cambridge and
Scientific 13.15.

CBM CALCULATORS*
796MD 8 digit e. memory MN. 897D 8 digit, %, 4 lynx-
tion memory 0145. SR7919D 8 digit or 5 + 2, memory,
trig, log. pi. powers C11.90. SR1800 10 digit scientific 120.55.
SR4140F1 14 digit rechargeable scientific f2195. Mains
adaptors 43.20.

CASIO CALCULATORS*
Personal Mini 6 ..- 6 digits, squares, powers. reciprocals
04.45. Pocket 8S 8 digits. %. covet. (11.95. Memory OR 8
digit, ./., memory. const E695. Pocket Mini P-810
E6.95. FX20 £1695. Mains adaptors 0.95.

NOVUS CALCULATORS*
750 6 digit 05-45. 835 8 digit, %. const. sq root, 4 function
memory C7110. 4525 10 digit programmable scientific
E45.90. 4510 C13.20. 4515 £37.05. 4520 C22 65.
Free charger with 4515, 4520 and 4525. Mains adaptors
for other models t1@0.

JC12 AMPLIFIER
6W IC audio amp.
with free data and
printed circuit,

\ \ ,
C195*.
DELUXE KIT FOR JC12 .' i
Contains extra parts for the pcb and volume and tone
controls. Mono version f.233. Stereo £1.95.
JC12 POWER KIT
Supplies 25V 1A, £3.55.

JC12 PREAMP KITS
Type 1 for magnetic pickups. mica and tuners. Mono 0150,
Stereo U. Type 2 for ceramic or crystal pickups. Mono
Up, Stereo 01.76.
Send S A.E for free leaflet.

S-DECS AND T-DECS* I #
S-DeC 02 24
T-DeC C405
u-DeCA 04.45
u-DeCB 07.85 ;..../
IC carries -
16 dil plain £1 07, with socket 0121 10705 plain 99p,
with socket 01-95.

MISTRAL 24 HR. DIGITAL CLOCK KITS*
Includes pcb. power supply. case. fin display. chip and
all parts. Kit £1095. Built 012.50. Also Mistral 2. de luxe
assembled version with alarm and tilt sleep -over facility
013,95.

'

NATIONAL MA1001H DIGITAL CLOCK
MODULE°
Complete module including fin display and clock chip
fully assembled on a 1+in x 3in pcb. Just add a power
supply. switches. etc.. to produce a 24 hr. clock with

t -dialarm a 08.55.and auo m.

Send S.A.E. for our Digital Clock leaflet

BATTERY ELIMINATOR KITS
Send S.A.E. for free leaflet on range.
100rnA radio type with press -stud battery terminals. 4fV
01-95.'6V [1.95. 9V E1.115.
100mA double radio type with press -stud battery ter -
urinals. 44.1/ . 44.V £2.90. 6V - 6V E2110. 9V + 9V E290.
100mA omena type with 5 pin DIN plug. 7fV £195.
Stabilized hwey type transistor stabilized to give low
hum. 3/W6/7f/9/12/15/18V 100mA E3.15; 500mA t4.65.
Heevy

duty 7}types
4F6/7/14/11/13/14/17/21/25/

28/34/42V. 1 amp model E4.40. 2 amp model E6115.
Car Convertor kit. Input 12V d.c. Output 6/7f/9V d.c. 1A
regulated £2.95.

FERRANTI ZN414
IC radio chip E1.44. Extra parts and pcb for radio 0.95.
Case 110p. Send S.A.E. for free data.

SINCLAIR PROJECT 80 AUDIO
MODULES
FM tuner 013.25. 016 £9.50. PZ5 03-95. PZ6 C.B 70. PZ8
0910. Trans for PZ8 05.90. Z40 £5.75. Stereo 80 £1195.
Project 8050 £1695. Ouad decoder 014.95.

BI-PAK AUDIO MODULES
5450 Tuner [1a95. AL60 E4.33. PA100 [13.45. MK60 audio
kit 0.27.20. Teak 60 09-95. Stereo 30 £1595. TC30 04-60.

[16.15. Send S.A.E.for free data
SAXON ENTERTAINMENTS AUDIO
MODULES
SA1208 E111.95. SA1204 C13.30. SA608 011.95. SA604 C10. 30.
PM1201/8 011-45. PM1202 8 014.95. PM12024 [14.95.
PM1201/4 x1145. PM601.8 C995. PM301/8 ES70. Send
S.A.E. for free leaflet.

PRINTED CIRCUIT KIT £3.95*
Make your own printed circuits. Contains etching dish,
11)0 sq in of pc board. 1Ib ferric chloride. etch resist pen
small drill bit. laminate cutter.

MAINS TRANSFORMERS...
6-0-6V 100mA 95p. 9-0-9V 100mA Hp. 16V 1A £1.65.AL250

0, 12, 15. 20, 24, 30V 1A tsso. 12-0-12V 100mA C105.
0, 12. 15, 20, 24. 30V 2A MI5. 20V 2fA E225.

SWANLEY ELECTRONICS
Post 30p on orders under £2, otherwise free.
Prices include VAT (Overseas customers deduct
7% on items marked *, otherwise 11%). OfficialDept. PE, PO Box 68, Swanley, Kent orders welcome.

LCD MODEL TLC4 LED MODEL TLE5

SPECIALISTS IN ELECTRONIC TIMEKEEPING Continuous "0---....-
Readout Mita*

ELECTRONIC DIGITAL
utilising
Liquid

so
mi.
...., .. _

ALARM CLOCK MODEL EC3 Crystal ---..--- Features
---

.............. - Display with
Backlight for

01."---- * HOURS
. * MINUTES

* SECONDSnight reading * DATE
* DAY OF WEEK

Features:
* HOURS
* MINUTES
* SECONDS
* DATE

eissoraroomsl
* LARGE 4 DIGIT DISPLAY * 24 HOUR ALARM * A.M., P.M.
INDICATOR * BRIGHTNESS CONTROL * FLASHING SECONDS
INDICATOR * ATTRACTIVE WHITE CASE * 5 MINUTE REPEATING Rhodium £39.95 inc. VAT £29.50 inc. VAT
SNOOZE ALARM
Complete Built Clock £14 inc. VAT Gold £41.50 inc. VAT Gold or Rhodium plated

THE "MISTRAL" 1 We are proud to announce the opening of our new show -

DIGITAL CLOCK 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.

, r r L ELECTROTIME, Dept. 3/7, 11 Shepley's Yard, Shopping Precinct,
i :J. I - - ' Town Centre, Chesterfield, Derbyshire. Tel. (0246) 35804

Please supply
I enclose cheque/postal order\ NAME

* PLEASANT GREEN DISPLAY * PULSATING COLON * 12/24 HOUR
READOUT * PUSH BUTTON SETTING * FULLY ELECTRONIC ADDRESS

* BUILDING TIME 1 HOUR
Complete Kit £11.07 inc. VAT
Built Clock £14.95 inc. VAT
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WENTWORTH RADIO
la Wentworth Court, Alston Road, Barnet

Telephone. 01-440 0409, 01-441 2328

INTEGRATED CIRCUITS
ETTR6016 E215 TBA120S 90p 1130540 £2.10 TBA673 E265 TBA9900 12,90
TAA550 22p TBA4800 E100 TBA5400 E2.50 TBA7500 E225 TCA2700 E200
TAA700 E3-25 TBA5200 f.250 TBA5500 E2-50 TBABOO 11545 TCA27060 E.215
TA.A840 E.230 TBA530C0 0.50 TBA5600 E250 TBA9200 r.296 TDAMO E.2.80

SEMICONDUCTORS
12p 2N2369A 15p BF337 259 05386 lip ""TIP32C. [1.01

214697 13p 2112646 44p BFT42 40p MJE340 36p TIS90 lip
214698 23p 2142904 16p BFX29 26p 0A47 Op TIS91 lip
214699 34p 21429040 19p BFY50 169 0A90 Op BA100 10p
214706 11p 2142906 14p 159100 20p 0A91 OP 1501441 15p
214708 lip 2144287 17p 69101 309 129 66145 20p
2N914 lip 264288 lip B13739 409

0L70
N 6p BA148 lip

214918 31p BF160 20p BSY51 209 1144006 9P BA154 12p
2141132 tip 86167 25p BT106 95p 1144140 OP BA155 lip
2141131 20p 86173 21p 6010502 £200 214697 15p BAX16 20p
2141302 14p BF178 30p 0010504 E240 2143055 Sip BC107 Op
2741303 14p BF179 30p 157103 lip 2N6178 60p BC108 op
2141304 llp BF180 29p BY126 10p 2SC643A 01.70 BC108C 9p
2141305 16p BF181 27p 87127 109 2SC1172Y E224 80109 9p
2141306 20p 8E182 35p 130133 15p TIP29 421, BC113 10p
2141307 19p BF183 31p 137164 211p TIP29A 40p BC116 lip
2N1308 22p 06164 16p 87010 15p TIP298 409 BC116A 17p
2841309 Sip 66185 20p B2X61CB 15p TIP29C 46p 8C117 17p
2141618 19p 86186 25p BZX61C16 1513 TIP30 lop BC119 21Ip
2141711 20p 6F194 11p BZX61C43 15p TIP306 509 BC125 lip
2142147 70p 8619512p 02X61C81 15p 11P30B 41p BC138 19p
2142148 56p BF196 I2p BZX61C39 lip TIP30C 50p BC139 Sip
2142218 29p BF197 14p BZY88C12 12p TIP31 55p BC142 25p
2142219 19p BFI lip BZY88C7V8 12p TIP31A pBC143 22p2142220

2142221

23,
19p

196199
BF256LC

14p
40p

BZ788C8V2
BZY813C11

129
12p

TIP318
TIP31C

50p
669

11447:28 9p
9p

2142222 19p BF259 26p 80788018 12p TIP32 600 BC149 OP
2142368 lip 0F271 111p 61222 32p TiP320 Sip BC152 lap
2142369 16p 06336 33p 05024 lip 1163213 609 BC154 lop

SPECIAL OFFER
NEW MULLARD ELC1043/05 U.H.F. TUNERS

£3.50
All devices top quality. By return service. Trade enquiries welcomed. C.W.O.
Minimum order 75p. S.A.E. for complete lists. VAT to be added: 121% Semi-
conductors: 8% Integrated Circuits. Postage and packing, add 25p for all
orders under E150: add extra for airmail.

Prices firm to end of 19 76

express 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 pc'
electronics
Flint House, High Street

Wallingford, Oxon
Tel: (0491) 35529. Telex: 4SP WALFFID 849349

a. .......

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 already working in the industry, ICS can

provide you with the specialised training so essential
to success

Personal Tuition and Guaranteed Success

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

City and Guilds Certificates

Excellent job prospects await those who hold one of these
recognised certificates. ICS can coach you for:
Telecommunications Technicians
Radio, T.V. Electronics Technicians
Technical Communications
Radio Servicing Theory
Radio Amateurs
Electrical Installation 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.

Name

Post this coupon or 'phone today for free
ICS careers guide.

Address

ICS
Age

To ICS, Dept. 772X, Intertext, House,
London SW8 4UJ
or telephone 01-622 9911 (all hours)

Practical Electronics September 1976 761



TRANSFORMERS
ALL EX -STOCK -SAME DAY DESPATCH
MAINS
ISOLATING
PRI 120,240V
SEC 120 2413
CENTRE TAP WITH
SCREEN
Ref. VA

(Watts) £
071 20 4.06
149 60 5.93
150 100 6.78
151 200 10 . 57

152 250 12-30
153 350 16.12
154 500 17.41
155 750 23-691-
156 1000 3301
157 1500 37.88'
158 2000 42,03+
159 3000 66.40.
115V or 240V Sec
only.

30 VOLT RANGE
Prim 200-240V
Sec 0-12-15-20-24-30V
Ref. Amps
112 0-5 2.75
79 1,0 3.56

3 20 493
20 3,0 6.10
21 4.0
51 5,0

117 60
88 8.0
89 100

7.03
8.44
9,47

12.49
12,64

60 VOLT RANGE
Prim. 200-240V
Sec 0-24-30-40-48-60V
Ref Amps
124 0)5 3.54
126 1.0 4.84
127 20 6.78
125 30 9.72
123 4.0 11.58

40 5)0 12.54
120 60 14.69
121 80 17.01.
122 100 20957
189 12.0 21.874

12 and or 24 Volt
PRIMARY 240-250 VOLTS
Ref. Amps

12v 24v
111 0-5 0.25 2.05
213 1,0 0.5 2.71

71 2 1 3.30
68 3 - 4.60
18 4 2 4.07
85 . 5 - 4.91
70 6 3 5.65

108 8 4 6.52
72 10 5 8.97

116 12 6 7.45
17 16 8 9.27

115 20 10 13.65
187 30 15 17-20
226 60 30 19.061

HIGH VOLTAGE
Mains Isolating
Prim 290 220 or 400/440
Sec 100 120 or 200240

P d P
VA Ref
60 243 5-91

350 247 13.413
1000 250 2641.
2000 252 47-657

50 VOLT RANGE
Prim 200-240V
Sec 0-19-25-33-40-50y
Ref.
No. Amps
102 0.5
103 1 0
104 2 0
105 3)0
106 4.0
107 60
118 8 0
119 10.0

NO HIDDEN EXTRAS - Prices include VAT and P B P EXCEPT *

WHERE CARRIAGE WILL BE ACCORDING TO WEIGHT AND DISTANCE-BIRS
Electrosal Audio accessories. semiconductors, panel meters and multi -meters

CALLERS WELCOME (MON.-FRI.)
OR SEND STAMP FOR LISTS.

3.63
4.70
6.37
7.78
9.97

15.21
16.59
19.17 -

SWITCHES
SPST TOGGLE 3 FOR
DPDT TOGGLE 3 FOR
DPDT SLIDE 6 FOR

01.06
£1.30
61.06

ANTEX SOLDERING IRONS
15W 03.57 18W £3-31 25W 02.99
SOLDERING IRON KIT 04.46
STAND FOR ABOVE 01.49

MAGNETIC TO CERAMIC
CARTRIDGE CONVERTOR
OPERATING VOLTAGE 20-45V only

COMPONENT PAKS
200 Mixed value resistors (count by weight)
150 Mixed value capacitors (count by weight)
30 Mixed value precision resistors 9w 2%
15 Assorted pots 8. pre-sets
10 Reed switches

3 Micro switches
20 Assorted tag strips

PLEASE STATE PAK REQUIRED
90p PER PACK

SCREENED MINIATURES
Ref mA Volts
238 200 3-0-3
2121A. 1A 5-6.0-6

3 100
235 330. 330
207 501 500
208 1A. IA
236 200. 200
214 300. 300
221 700 IDCI
296 IA. IA
203 500. 500
204 1A. 1A
S112 500

9-0-9
0-9. 0-9
0-8-9. 0-8-9
0-8-9. 0-8-9
0-15. 0-15
0-20. 0-20
20-12-0-12-20
0-15-20. 0-15-20
0-15-27. 015-27
0-15-27, 0-15-27
12, 15. 20. 24, 30

2.66
2.66
2-03
2.12
2-62
4.02
2-03
2-89
3.27
4.76
4.27
s-33
2.63

AUTO TRANSFORMERS
Ref VA Auto Taps

(Watts)
113 20 0.115-210-240
64 75 0-115-210-240
4 150 0-115-200-220-240

66 300 0-115-200-220-240
67 500 0-115-20(-220-240
84 1000 0-115-200-220-240
93 1500 0-115-200-220-240
95 2000 0-115-200-220-240
73 3000 0-115-200-220-240

2.53
4.16
5.54
7-62

11.56
17-33
20.54-
27.44.
39.46,

BRIDGE RECTIFIERS
50V 2A

100V 2A
100V 6A
200V 1A
200V 2A
4000 2A
400V 40
600V 2A

1000V 2A
500V 10A(PM 7A6)

0.55
0-61
0-95
0.55
0.87
0.72
1.11
0.78
0.89
2.70

HIGH QUALITY MODULES
3 Watt RMS AMPLIFIER
5 Watt RMS AMPLIFIER

10 Watt RMS AMPLIFIER
25 Watt RMS AMPLIFIER
125W RMS AMPLIFIER
PRE -AMP for 3-5-10W
PRE -AMP for 25W
POWER SUPPLIES 3-5-10W
POWER SUPPLIES 25W
TRANSFORMER 3W
TRANSFORMER 5-10W
TRANSFORMER 25W

02.78
£3 17
03.51
E4.67

017-50
07-50

015-79
£1 .54
E3.56
02.54
£2.99
03.38

BSR MINI -DECK
4 Speed Auto Changer
BSR P1286
Single and Auto (Chassis)
Garrard SP25 (Chassis)

£7.61

£2054
£20.21

NEW STEREO 30
Complete Stereo Chassis inc.
7 7w RMS. Amp. Pm -amp, Power
Supply, Front Panel. Knobs Only
needs Mains Trans.) Stereo 30 01/-99
Mains Trans 03.56. Teak veneered
cab. 04.54.

AUDIO KIT 25W
2 + 25W Amplifiers
1 + Per -Amp
1 + Power supply
1 + Transformer
1 4- Front Panel
1 Kit of parts to include onoff
switch. neon ind. Stereo head-
phone socket. Plus Instructions
book 032.10.

TEAK AUDIO KIT 25W

Teak veneered cabinet
169 - 114 - 34 . aluminium chassis,
heat sink and front panel brackets
plus back panel and sockets etc
011.21

CARTRIDGES
Magnetic Sonotone 100
Ceramic E E I CS 2000
ALOS GP93-1
TCC AT55

05-31
02-72
02.11
04.42

CASED AUTO TRANSFORMERS
240V mains lead input 6 USA 2 oin outlets

20VA 04.42 Ref 133W
150VA 07.90 Ref 4W
500VA 013-32 Ref 67W

1000VA £1986' Ref 84W
2000VA E31 .014 Ref 95W

ON SITE TOOL ISOLATORS
240 to 110V 500VA to 2KVA

(to BS3535) Send for details

TEST METERS
AVO 8 MK5
AVO 72
AVO TT 169
AVO MM5
U4315

E67-33
£2686
027-34
023.46
£1393

(USSR) inc steel carry case

POWER UNIT
CC12-05 Output Switched
3 - 4,5 - 6 - 7 5 - 9 - 12V
at 500rnA £5. 11

4

STEREO FM TUNER WITH PHASE -LOCK LOOP
Pre -selected stations supply 20-35V 9OrnA Max. £22.72

Barrie Electronics Ltd.
3. THE IVIINORIES. LONDON EC3N 1BJ

TELEPHONE 01-488 3316 7 8
NEAREST TUBE STATIONS ALDGATE it LIVERPOOL ST

Dimmit
range of light

dimmers and lighting
control systems

Illustrated is the popular
PMSDI 000 module. A I kW slider
control dimmer, interference sup-
pressed, 60mm slider range size i*' ,i

4ix2x I4in. Ideal for low cost - N,
stage and disco lighting. Used by 4000.,
schools, theatres, studios, etc.
Complete with scale plate, fixing
screws and full instructions. 19.06 40%
inc. VAT and postage and packing.

Complete compact light dimmer
systems for stage, club and disco
lighting, etc.

DD6I M (illustrated). Six I kW
channels, six outlet sockets, master con-
trol, mains on/off switch, size 23 x134 x 5in.
Price LI 40.40 inc. VAT.

DD6I -B. Six 1 kW channels, using module
PMSD1000, lowest cost system. Size164 x 8 x 5in. Price E64.50

DD62M. As DD6I M but with six 2kW channels, size
Price E20520 inc. VAT.

Add £2.20 postage and packing for all systems.

The Dimmit range includes rotary and slider control
sound to light converters for home, entertainment and
applications. Ratings I kW, 2kW, 3kW.

All products are guaranteed and are supplied with full
and applications. Full after -sales service. Technical advice

For full information on all modules and lighting control
15p for our illustrated catalogue and price list. Callers welcome,
showroom for a demonstration of any of the modules or systems.
9.30 to 6.0 p.m. Sat. by arrangement.

YOUNG ELECTRONICS
184 Royal College Street, London NW1 9NN Tel.

....,.c.

.

-7-w

1/4.5

-
'''''

#1°
inc.

25 x 104

dimmers
professional

instructions
given.

systems

LTD.
01-267

u.

% ''

VAT.
x

visit
MOM

0201

6in.

and

send
our

-Fri.

PE A Volume of
Know-howPractical

.. .
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.
At £2.10 inc. VAT and postage they are
obtainable from:

Post Sales Department, IPC Magazines Ltd.
Lavington House, 25 Lavington Street

London SE1 OPF

I enclose P.O./cheque value for binders at

f2-10 each for Practical Electronics Vol. No's
Name

Address

Date PE
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SAXON

NOW ALSO

ENTERTAINMENTS

AT WALLINGFORD

LTD
ali(BETWEENXFORrING

23 M4 toA4
ey London

& M40

iftio
FL

WITH SALES & SERVICE 6 DAYS A WEEK yaLLIN"G°Fuolap,"x°7°52"s9761:LOINDTE
Cin

A329
(049 I, '"

POWER AMPS AT LOWER* PRICES
MODULE RANGE FROM 30 TO 120 W.R.M.S

 Only 4 connections II Input-240mV
M Distortion typically III Size -6 x 3 x tin

0.4%  Individually tested

phone

SAXON EQUIPMENT IS DE-
SIGNED AND MADE IN OUR
OWN CROYDON FACTORY

C.7oft. Readin
HOUSE M4 toWa es

N.,Ilk IS--..

r Nt Didcot
II Single supply rail and guaranteed

..- . SA1208 120W R.M.S...811 C19.50
PM1201'8 supply for one module f11.60

.:: PM1202:8 supply for two modules £1530

-. .-
SYSTEM 7000 7666666-6-6 6 6 b''''
CONTROL UNIT 0 0 anomprariermon 2 0I a -- .11 ' - SA1204 120W R.M.S./4C1 £1350-. . PM1201 4 supply for one module f1160

fit-PM1202 4 supply for two modules C15.30 'A SA608 60W R.M.S. 8 C1 £1250... PM601 8 supply for one or two modules C10.50.to
*SA604 60W R.M.S.;4C1 £10.50

PM601 4 supply for one or two modules £1050
SA308 30W R.M.S.,8 (1 E9.50

PM301 supply for one or two modules £8.50

,,,
, _

-
 Ready to plug in -no soldering at all READY BUILT

£34.50 Stainless steel front panel Mono
 inputs for 2 ceramic cartridges/tape; Stereo £49.50

microphone IN MODULAR FORM
 Individual deck controls AND leftiright ON PCBs with all

fader electronics £18.50II Low noise ( - 80dEll 20Hz-50kHz ± 1dB Mono
 CONTROLS -Master. Monitor. Volume. Stereo £27.50

Selector. X -fade. etc Front panel £3  50

SAXON CENTAUR
STEREO SOUND -LIGHT MOBILE DISCO
To -day s most challenging value -with sound -light converter. synchronous
motor twin turntables. and features that give you professional levels of opera-
lion, it still costs under £200 (V.A.T extra). With full -range heavy duty speakers
which pack to make a single complete transportable unit. ABSOLUTELY
COMPLETE INC. HEADPHONES, CONDENSER MIC. AND CONNECTING
CABLES. .

 4 -channel sound/light converter. variable speed ____.----------
 X -fade and P.F.L. £199.00 Tape and microphone inputs
M Strong wood cabinets. Vynide covered Delivered UK Maill

STEREO!

100 WATTS

R.M.S.

lt, 4
\...----H(-1 C,

-...-

- SOUND -LIGHT
SEQUENCER

MINOTAUR 100
100 WATT RMS TOTAL
RANGE AMPLIFIER v 6 6 6 . 6 , to 1* 0
Compatible with all Saxon System -- - - =1 : 7 : --

7000 units. this is a superb amplifier
readily adaptable to a wide range of M Fully protected against all
applications incorrect loads and short
 100 w. ram. s into 811 circuits
 Two mixed impute, wide range bass  Plug isolated terminals

and treble controls.  Silver anodised facia
 May be operated as a slave amplifier

,  Extremely compact (27cm x 16cm x
10cm) £47.50

SYSTEM 7000

LIGHTING CONTROL
 Full control of 3kW of lights

(1kWtchannell
II Audio control plus sequence

plus override
 Variable .-___7,_ ___speed sequence 5Hael
 Stainless steel two tone panel- Inc case and plug -ready

to usa £38.00matches mixer
 Operates from any amplifier SUPERFECT MODULE
 Attractive Bondene case -free On PC B pnsi mounting £27.75

standing or panel mounting SOUNDLITE 3KW CONVERTER
use with any amplitayr £15.50

SYSTEM 7000 MODULAR
UP to 20 CHANNELS MONO/STEREO/MIXED
 Inputs for all sources Inc mega cartridge
II Wide range bass and treble controls
 ON monitor power outlet
 Echo send, return facility
 Feeds most amplifiers
10 With front panels. ready to use
 Individual monitor outtons
INPUT MIXER

Mono £8. 50 Mono £8.50
Stereo C12.00 Stereo C12.00

MIXING1

0.
mr, !

0 '
5451f II'

.,-,-..

0.
tr...

0::::).

t7

SAXON STROBES & LIQUID WHEEL
SUPERSTROBE NOW
M 1 flash 2 secs -up to 20 sec ONLY Compact black Bondene case
 Ideal ter mobile disco or smaller club £17.50
PRO -STROBE
 Giant 80 watt tube NOW
 Discharge energy up to 6 Joules ONLY
 External trigger -audio up to 240V £29.50 WW1
150 WATT LIQUID WHEEL PROJECTOR
 Complete with wheel and 150 watt

tungsten lamp
M Wide range of extra effects may be

anached £29.20
Spare wheels [4.90

PCB Modules only
Mono £5.50
Stereo £9.00

PCB Modules only
Mono £5.50
Stereo £9.00

-
Power Supply

£7.50

12/50W high grade chassis units. Attractive range of speaker and other cabinets ACCESSORIESLoudspeakers
14000 gauss, presence dome: £14.50 Cabinets at our showrooms. Enquiries welcomed. Mics. Headphone. Special Lamps.

PRICES include carr and packing. VAT must be added to all orders at 8% C 0 D 65p extra S.A.E. all enquiries please.

Send your Orders by post -Please make cheques or crossed P 0 s payable to
ACCESS or SAXON ENTERTAINMENTS LTD.BARCLAYCARD

or phone in your number 327-333 WHITEHORSE ROAD, CROYDON, SURREY CR0 2HSfor prompt attention. After Telephone: 01-684 6385/00984.0 p.m. leave your message Shop Hours 9am-5pm. (Lunch 12.30-1.301 Sat. 9.30am-5pm Prices and specifications subject toon our answerphone alteration without notice. Mail Order desk 10am-4pm Mon -Fri

TRADE ENOUIRIES
NORMAN ROSE
(ELECTRICAL) LTD
London 01-837 9111 Birmingham
%-21,5:710 Btri275';,,ot",,,o,

Practical Electronics September 1976
VAT NO 218 6921 49 RGD ENGLAND 1091983
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Practical Electronics Classified Advertisements
RATES: 15p per word (minimum 12 words). Box No. 40p extra. Semi -Display £.1200 per single column inch. Advertisements mustbe prepaid and addressed to GMG Classified Advertisement Manager, Room 2337, "Practical Electronics" IPC MAGAZINES LTD.,

Room 2337, King's Reach Tower, Stamford Street, London SE1 9LS. Tel. 01-261 5918

RECEIVERS AND COMPONENTS

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.

TTL SPECTACULAR!
(All famous makes. Prices include VAT)

7400 12p 7447 80p
7401 13p 7448 82p7402 13p 7450 13p
7403 13p 7451 13p7404 15p 7453 13p
7405 159 7454 13p
7406 27p 7460 13p
7408 15p 7472 22p
7410 13p 7473 27p
7411 20p 7474 28p
7412 16p 7475 47p
7413 33p 7476 28p7414 65p 7480 44p
7417 26p 7483 76p
7420 13p 7484 97p
7422 20p 7485 £1.03
7425 26p 7486 29p
7427 26p 7489 [2.30
7430 13p 7490 43p
7432 25p 7491 60p
7437 29p 7492 46p
7440 13p 7493 46p
7441 69p 7495 60p
7442 639, 7496 69p
7445 80p 74100 97p
ZTX 108 7p ZTX300 12p

74107 29p
74109 54p
74121 31p
74122 50p
74123 59p
74141 74p
74145 78p
74150 1.05
74151 69p
74153 65p
74154 L1.35
74155 74p
74157 86p
74160 E I .10
74164 L1.35
74174 1110
74175 92p
74181 12.19
74190 £1.25
74191 11.25
74192 11.08
74193 11.08
74195 90p
74196 [1.19
IN4148 2p
1 N4003 4p

Intel 2102 I K Memory 13
DL707E 0-31n. Display 69p

Min. order £2. P. & P. 20p (1st class) C.W.O.
Send S.A.E. for full list

J. C. JONES (Dept. PE2I)
46 Burstellars, St. Ives, Cambs.

PE I7 4XX
(Mail Order only)

TURN YOUR SURPLUS capacitors, transistors,
etc., into cash. Contact COLES-HARDING &
CO., P.O. Box 5, Frome, Somerset. Immediate
cash settlement.

R.T. SERVICES
(MAIL ORDER ONLY)

77 Hayfield Rd., Salford 6, Lancs.
Tapped Auto Transformer, 240V -110V,
80 watts, a P.P. New.

Heat Sinks 5 x 4in, drilled for 2 TO3
transistors. New 65p.

Transformer 240V primary 25 volts at
I amps. New E2. P.P.

FM Tuner with R.F. Stage and A.G.C.,
3 transistors, neg. earth, 21x 2x If in with
circuit, fl'75 P.P.
Crouret Geared Motors 240V. 5/6/15/20
r.p.m. New E175 P.P

Panel with 220 approx. marked IC's only
£450 inc. VAT. P.P.

Memory Array Panel. E I '50 inc. VAT. P.P.
Electrolytic Capacitors. 2,500 at 40V.
Size 3 x I lin. 2 for El P.P. NEW.
Transformers. 12-0-12V, 100mA, 9-0-9V,
100mA, 6-0-6V, 100mA, 99p each P.P.
P.C. Board. 5/5, x Slin, 10 for L125 P.P.
Mixed Pack of C280 series Mullard capaci-
tors. 100 for EI30 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.

VALVES, RADIO, TV, TRANSMITTING,
INDUSTRIAL. 1930 to 1975. 2,200 types in
stock, many obsolete. List 20p. Quotation
S.A.E. Postal export service. We wish to
purchase new and boxed valves. Dealers,
wholesalers, etc., stocks purchased. COX
RADIO (SUSSEX) LTD., The Parade, East
Wittering, Sussex. Tel. West Wittering 2023.

A.MP 14 PIN D1L IC HOLDERS with non -
rev's clip, 1 I p each; 10 for LI. Belling Lee
Instrument Pointer Knob, 8p; 10 for 20p.
Diamond 14. 20A, 250v, D.P.S.T. Toggle Switch,
65p each; [5.50 for 10. BZX79 5.1 volts 400 mW,
89 each; 10 for 60p. 1Z15 15 volt I watt, 10peach; 10 for 90p. IN914 50 for LI. Motorola
2N3055, 50p each, 10 for E450. Texas Zener
Diodes 6v, 7v, 8v, 9v, 10v, 1 I v, 12v, 13v, 15v, 16v
18v. 20v, 22v, 39v, all 10w, 20p each. Bush set
for T.I.P. transistors, 10 for 20p; 100 for LI75.
lode Sw. S.P.C.O., 15p each; 1.20 for 10. Mini-
mum post 200. All prices include VAT. All com-
ponents full spec. FIELD ELECTRIC LTD.,
3 Shenley Road, Boreham Wood, Herts. 01-953 8009

Precision Polycarbonate Capacitors
All High Stability -extremely Low Leakage

440 V A.C. RANGE 83V D.C. RANGE
Value Dimen- Price
IMF) lions (mm; each

L D 0.01-02 11.28 75p 500
0.1 27 12.7 880 0.22-0.47 11-32 770 51p0.15 27 12.7 80p 0.88 £144 84p 5690.22 33 16 88p 1.0 11.56 910 (10140.25 33 16 92p 1.5 f1-74 11.18 8700.33 33 16 990 2'2 £1.98 £1.32 75p047 33 19 £1.10 3.3 £2.40 /1.80 99p0.5 33 19 1118 4.7 12.82 £1.88 £1.230.68 50.8 19 01E5 6.8 £3.48 12.32 £1471.0 50.8 19 1147 10 14.98 £3.32 12.011.5 50.8 25.4 11.84 15 07.14 14.78 02882.0 50.8 25.4 41.95 22 69.86 18.44 08.90

TANTALUM BEAD CAPACITORS -Value available:
0.1, 0.22, 0.33, 0.47, 0-68, 1.0, 2.2, 3.3, 4.7, 6.80, at
15V/25V or 35V; 10.0µF at 16V/20V or 25V; 22.0µF at6V/10V or 160; 33001, at 60 or 100; 47-00, at 3V or
6V; 100.0/./F at 3V. All at 129 each, 10 for 11.10', 50
for 15, 100 for £9'.
TRANSISTORS & LC.'.
50107/8/9 9p BC212/212L 12p 2003055 60pBC114 12p BC213/213L lip 0071/2 SOpBC147/8/9 10p BC214/214L lip NE555TimerfilpBC153 18p BF194/5 12p 7410 8pin DIL
11C154/7/8/9 120 BEY50/1/2 200 829B0182/182L 110 AF178 409 ZN414 1145BC183/183L 110 AF239 38p SN76013ND
BC184/184L 120 2N3702/4 Up £1.50
POPULAR DIODES -1N914 111), 8 for 45p, 18 for 90;;
I0916 8p. 6 for 45p, 14 for 90p; 1844 5p, 11 for 500.
26 for 3140, 104148 5p, 6 for 279. 12 for 48p; 1514001
ritp; 002 8p; 003 sip; 004 70; 005 75p; 006 8p: 007 85P.
LOW PRICE ZENER DIODES-400mW, Tol. +5% at
5mA. 3V; 3V3; 3V6; 4V7; 5V1; 5V0; 6V2; 6V8; 7V5;
8V2; 9V1; 10y; 11V; 12V; 13V; 13.5V; 15V; 16V; 18V;
20V; 22V; 24V; 27V; 30V; 33V. All at 7p each, 5 for 889.
10 for 615p, 50 for £3.12. SPECIAL OFFER: 100 Zeners
(may be mixed) for 18.00.
RESISTORS -High stability, lose noise carbon film 1%
OW at 40°C, 9W at 70°C. E12 eeries only -from 2.20
to 2.2310. ALL at 1p each, 8D for 10 of any one value,
709 for 100 of any one value. SPECIAL PACK; 10 of
each value 2.20 to 2.2310 (730 resistors) /5*.
SILICON PLASTIC RECTIFIERS -1.5 amp, wire -ended
D027:100 P.I.V. 70 (4 for 262); 400 P.I.V. Op (4 for 30P).
BRIDGE RECTIFIERS -21 amp: 200V 40p; 350V 45p;
600V 55p.
SUBMINIATURE VERTICAL PRESETS -0.1W only:
All at 5p' each; 10; 100; 270; 470; 680 ohm; 1k; 2k2;
4k7; 6k8; 1010 15k; '27k; 47k; 100k; 320k; 680k; 131;
2305; 5M.
PLEASE ADD 20p POST AND PACKING ON ALL
ORDERS. EXPORT -ADD COST OF' SEA/AIRMAIL.
Add 8% VAT to all items except those marked with 

which are 121%
Send S.A.E. for additional stock lists.

Wholesale price lists available to bona Ode companies.
MARCO TRADING (Dept. P.3)

The Old School, Edstaston, Wem, Shropshire
Tel: Whixall 464/465 (STD 094 872)

(Proprs. Minicost Trading Ltd.)

Value/1F ±1% 3e/o

Bank of 20 Neons, 80p (70p). 5 Figure Remittable
Counter, 18/22V, works on 12V, 0210 (6010. Bon
with 20 x LA2 Pot Cores + 20 x 1% caps, £1.75
(80p). Copper Clad Paz. Panels: 51 x 511n, 8 for 85p;
12 x 12irs. 80p; 17; x Olin, 909; 84 x 91in, 3 for
11.35. Fibre Glass: 7 x 8in, 85p; 13 x 5;in, 800;
13 x I fin, £1.50; double -sided plus 10%. All C.P. 74
Series ICs on Panels, 30 for £1 (20), 100 Au. S,'Mica
Caps, 700 c.p. List 15p. refund on purchase. 715

Assorted Components, /2.80 c.p.
I. W. B. RADIO

2 Barnfield Crescent, Sale, Cheshire M33 1NL
Postage in brackets Mail order only

BRAND NEW COMPONENTS BY RETURN
Electrolytic Capacitors 18V, 25V, 50V -0.47, 1.0,
2.2, 4.7 and 10inF 5p; 22, 47 151p (50V 8p); 100 79
(50V 89); 220 8p (50V 10p); 500 llp (50V 18p):
1,000 (16V) 15p, 1,000 (25V) 18p, 1,000 (50V) 229.
Subminiature Tantalum Bead Electrolytics-01,
0.22, 0.47, 1.0, '2.2 at 35V, 4-7/25V 110; 10/25V,
22/16V, 47/6V and 100/3V 129.
Mallard Min. Ceramic E12 Series 88V 2%-10-47pF
10; 56-330pF 4p. Ceramic plate 50V E12 eerie.
22-1,000pF and E6 series 1,500-42,000pF 20.
Polystyrene En Series 83V Horizontal Mounting -
10 -1.0000' ; 1,200-10,000pF 4p.
Mallard Polyester 250V Vertical Mounting EaSeries -0.01-0-1 4p; 0-15, 0.22 5p; 0-33. 0.47 8p;
0.68 11p; 1.0 139; 1.5 200; 2-2 2213.
Mylar (Polyester) Film 100V Vertical Mounting -
0.001, 0002, 0.005 3p; 0-01, 0.02 31p; 0.04, 0.05 O.
Miniature Resistor. Highstab. E12 Series 5% -
Carbon Film 4W 10-10310 (10% 151 up) 10;
Metal Film 9W 10 11-2M2 a 1.5p; Metal Film 9W
1013-2M70 1.5p; Metal Film 1W 2711-10M0
1,752).
104148 3p; 1004002 5p; 1004006 7p; 1004007 8P;
BC107/8/9, 147/8/9, 157/8/9, BF194/7 OIL
Fuses 20mm glass, llin glass, 1M ceramic 2p.
Post 10p (free over /4). Prices inclusive of VAT.

THE C.R. SUPPLY CO.
127 Chesterfield Road, Sheffield 58 ORN

500 COMPONENTS. Resistors, capacitors
diodes, transistors, pots, coils, etc. Identified,
formed leads, fall -out and surplus. Good value
at £I'60. All inclusive (U.K. postal rates only)
C.W.O. please to: L. PENSENEY (PE), Bank
head Farm, South Queensferry, West Lothian

S 0 2 INFRA RED
550pW
Axial lead 49p
6rnW El 55

OPTOData free

LED RED 19p

panel G V 27p 33p
cep 1P OR 27p 33P ORP12 55p

0970-1110LA701111null 1 5kV 1505 z ti
4350 2110 9.11.1 12 25

SCRs 500 1000 4000 Dat
7051A 259 7p 449 98100
106631 27 59 509 tip
4000 '81075 2A 600 10A 11 50Avdelbond tgrn GM

AC125 6 7 8 150
AD167 162 op
AF117 30P
AF124 5 6 7 34p
BC 107 8 9 OP
BC1O9C 120
BC147 8 9 109
BC157 8 9 11P
BC167 8 9 110
BC169C 12P
BC177 8 9 lip
BC182 3 4 L 11p
BC186 13p
8C212 3 IL 12p
BCY70 71 72 13p
BF194 5 12p
BF196 7 14p
BFY50 51 16p
BFX29 3013
BFX134 24p

SX19 20 16p
C71 p
O10
219706 10p
201711 2pp
2N2219 200
202904 5 6 7 lap
202904 5 6A lap
2N29261R1 7p

202926 01 12p
203053 15p
2N3054 45p
203055 41p
2N3702 3 4 12p
2N39034 5 6 16p
2N2646 35p
MPF102 40p
2031319 25p
203823 30p

VOLTAGEREGS.
5V 7805 Plastic

12V 7812 1 Amp
15V 7815 all
18V 7818 11 .50
723 DIP14 50p

BRIDGERECTS.
2A 50V 30g,
2A 100V 36p
2A 200V alp
2A 400V 46pN914 30

/94001 Sp
N4002 3 6p
N40045 7p
N4006' 8p
04I48 4p
8A100 9p

04476130A70 0A79 Ilp
0051 OA90 7p
0A91 0A95 6P
0A200 OP
00202 7P

ZENERS 2 7-33V
BZY88 or son 9p

s'
556 2 , 555 £1 .10
LM380 CI 00
ZN414 '1 .10
7400 16p

D.I.L. SOCKETS
8 -pin 12p
14 -pin 13p
16 -pin 14p
Mica . bushes
T03 T066 5p
Delo Pen 70p

OP. AMPS
709 all 25p
741 8 -pin 29p
748 D I L 36p

PRICES INCLUSIVE - 15p P & P (1st class)

ISLAND DEVICES. P.O. 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, Galley, Cheshire, SKS 4EE.

100 POLYESTER CAPACITORS f2.25
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.

0.01 mF 0.047 rnF 0.22 rnF0015 0068 0.330022 0.1 0.470033 C/15
L2-25 includes P. & P. Mail Order Only
B. MALLOY, (PE), 66 Woodvale A

Belfast, BT 13 3EX, Northern Ireland.
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FOR SALE LADDERS MISCELLANEOUS

OSCILLOSCOPE. Heath 10-18U unused S50.
GRANT, 29/5 Hillmeads Road, Rings Norton,
Birmingham.

DISCOLIGHTS. Summer sale. Soundlights
(3 -channel) 218. Strobes £22. Free catalogue:
AARVAK ELECTRONICS, 12a(L) Bruce
Grove, London N17. (01-808 8923).

LADDERS, varnished, 20ft. 9in. extd., 52050.
Carr. 11.90. Leaflet. Alloy ext. and loft ladders.
Immed. despatch. THE LADDER CENTRE
(PEE), Halesfleld (1), Telford, Salop. Tel.
586644. Order C.O.D.

EDUCATIONAL
LIMITED OFFER, 33115314 full spec with data
82.65. BC108A (plastic) 10 for 70p; IN4002 10
for 50p. 12-0-12 5011A sub min. 85p. BCY70
7 for St MAN3M with data 35p. SP322B (JK
flip flop) 15p. Add 10p P. & P. L.B., 43 Westa-
cott, Hayes, Middx. UB4 8AH.

MINISONIC part built including keyboard for
sale. FISHER, 54 Waterloo Road, Waterloo,
Huddersfield.

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 CHARTS: 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 circuit 11.20.
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 L3.65 pus 25p P. & P. From:
MAGNUM PUBLICATIONS, Dept. PES

Brinksway Trading Estate, Brinksway
Stockport SK3 OBZ

Overseas Distributors wanted.

FREE T.V.
CIRCUIT DIAGRAMS

All main British T.V. sets (plus many foreign)
comprehensively covered in our easy -to -follow
T.V. Repair Manuals -4 mono and 3 colour.
lust send model no., if colour (mfrs. chassis type
helps) with E4 and receive the manual covering
your set-plus your set's circuit diagram on
request free. Set of 7 only C25.
British T.V. Circuit Diagram Manuals-the

mono (over 37 series) for 19.50 and
virtually every colour for L16.
Full details of these add other publicationsfrom:

T.V. TECHNIC
76 Church Street, Larkhall, Lanarks, ML9 I HE

Tel. (0698) 883334

SERVICE SHEETS

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, PRI 7HP.

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 details
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, Intertext House, London, SW8 4111.
Tel. 01-622 9911 all hours).

RADIO AMATEURS EXAMINATION. City an(
Guilds. Pass this important examination and
obtain your G8 licence, with an RRC Horn
Study Course. For details of this, and othe
courses (GCE, Professional Examinations, etc.
write or phone: THE RAPID RESULTS
COLLEGE, Dept JS1, Tuition House, London,
SW19 4DS. Tel: 01-974 7272 (Careers Advisory
Service) or for a prospectus only ring 01-9461102
(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 Installations, Radio, TV &
Electronics Technicians, Radio
Amateurs. Full details from: ICS
SCHOOL OF ELECTRONICS, Dept.
771X, Intertext Home, London, SW8 41.1.1.
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.
13 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 SERVICING.
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 sad
diagrams. Other courses for radio and
audio servicing. Full details from. ICS
SCHOOL OF ELECTRONICS. Dept.
771X, Intertext House, London, SW8 41.11.
Tel. 01-622 9911 lull hours).

H.M. ELECTRONICS
275a Fulwood Road, Broomhill, Sheffield S10 313D

Give your protect that
professional looking
finish. Build it in a BEC.
Dry transfer lettering

SEC now available
CABINETS

ORION cabinet still available punched or unpunched
Send 15p (refundable) for leaflets.

PRINTED CIRCUITS
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 -fl
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 Reline speaker kits (complete with full
and easy instructions), also Peerless and
Wharfedale kits. Just about the lowest prices
anywhere! Send 8(p 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 21.20 /-
MAGNETIC CONTACTS
with magnet. Flush and Surface 75p

BELLS, SIRENS, ALARM -UNITS, CABLE,
BELL COVERS, WINDOW FOIL, VIBRA-
TION CONTACTS. Send S.A.E. for free cat.

COMPLETE KIT. FANTASTIC VALUE
Everything you need-only £40

Please add V.A.T. at 12i% plus 50p P.P.

A. D. ELECTRONICS, Warbreck Moor
Aintree, Liverpool L9 OHU. 051-525 3440

12 VOLT FLUORESCENTS

35% OFF
RRP

21 ins
13 watt

£4.90

MADE BY THORN
LIGHTING. Ideal for
Caravan. Boat. Tent,
Emergency Lighting etc.
All lamps guaranteed
for 12 months.

12 Ins
watt

£4.00
All lamps have OnrOff Switch. Wrong Polarity
Protection Device and Diffuser.

obb CASSET its 32p

on CASSETTES 45p

All Cassettes in Plastic
Case with Index and
Screwed Assembly.

All prices include VAT. Add Postage 5p in El

Quantity Discounts.
10 Units 5%
50 Unita 7%

100 Units 10%

SALOP ELECTRONICS
23 WYLE COP
SHREWSBURY
Tel. 53206
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1.C. EXPERIMENTER'S KITS
Learn about modern electronics with our new
series of Kits on digital logic techniques. Each
Kit contains specially selected I.C.s, Holders,
Veroboard, L.E.D.s, and Instructions.
Available at 63.50 each (including 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 3F1
(Mail Order Only)

ELME,
DO-IT-YOURSELF
HI-FI STEREO
SPEAKER KITS

The best value around'
Sena for details

HELME AUDIO
PRODUCTS LTD.
Dept. P E
SUMMERBRIDGE

HARROGATE YORKS

Tel. Darley279(StdCode0423 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 ES30p.
Digital Frequency Meter May to June 76. Com-
plete set of 4 boards E420p. C.W.O. please.
PROTO DESIGN, 4 Hiphcliffe Way, Wickford, Essex SSI I 8LA

SUPERB INSTRUMENT CASES by Bazelli,
manufactured from heavy duty pvc faced
steel. Hundreds of people and industrial users
are choosing the cases they require from our
vast range, competitive at a low
75p. Examples: width, depth, height, 8in. x
5in x 3in, 51.55; 10in x bin x 3in, £2.20; 10in x
8in x 3in, 62.75; 12in x 10in x 3M, £3.80;
8in x 4in x 4in, £1.80; 10in x Gin x 4in, £2.70;
12in x 8in x 4in, £3.60; 7ln x Tin x 5in, 1245;
8in x 10in x 8in, £3.60; 12in x 8in x 7in, £4;
12in x 12in x 7in, 1440. Plus over 400 models
to choose from. Prompt despatch. Free literature
(stamp would he appreciated): BAZELLI,
Dept. No. 23, St. Wilfrid's, Foundry Lane,
Halton, Lancaster LA2 6LT.

TRANSMIT!
* Unique TRANSMITTER RECEIVER

Kit. No licence examinations or tests
required to operate this transistorised
equipment. Easy to build. Get trans-
mitting. Send 17.95 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 13.50
plus 20p P. & P.

(All prices include V.A.T.)

Send remittance to:
BOFFIN PROJECTS
4 CUNLIFFE ROAD

STONELEIGH, EWELL, SURREY
(Moil order U.K. only)

Or for more details, send 20p for lists

ENAMELLED COPPER WIRE
S.W.G. I lb reel Ilb reel
10 to 19 /240 11.35
20 to 29 L2.45 L1.40
30 to 34 E260 11.50
35 to 40 C2.85 /1.60
All the above prices are inclusive of postage and

packing in the U.K.
COPPER SUPPLIES
102 Parrswood Road, Withington,

Manchester 20
Telephone 061-445 8753

QUALITY ASSORTED nuts, screws, washers.
Brass and steel. Various sizes. Approx. 6oz
65p inclusive: BRITTAIN, The Bungalow,
Buckhuret Lanc, Sunninghill, 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

Garforth, Leeds LS25 1EW

D Tel. 097-38 4355 evenings

COLCHESTER'S COMPONENT SHOP open
Sunday -Friday, 12-6 p.m. J. K. ELEC-
TRONICS, 11 Mereea Road. Tel. 64433.

LOW COST - HIGH EFFICIENCY

AUDIO
TEST

OSCILLATOR 218

RANGE: 10Hz co 100kHz. OUTPUT: IV,
sine sq. DISTORTION: less than 9V
battery. Also available in Kit form at 414.
Add 8% VAT. P. & P. and ins. 75p.
Leaflet available, also F.M. Signal Generator,
Hillivoltmeter, 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.S.U.s, sweep
generators, test equipment, etc. Lower Reed-
ing 236.

PHOTOTECH (EUROPE)
New Optoelectronic Detectors

Type 1: Photodiode, 2 pin Configuration: Photo-
sensitive area 0.85 x square inches.
Type 2: Photoswitch, 4 pin Configuration,
20V -30V supply. Switching threshold set by
external R -C.
Type 3: Photoswitch with automatic threshold
adjustment. 6 pin Configuration 20V -30V
supply
LED: Gallium Arsenide Phosphide red emitting
diode.
Data and operating notes sent with each order.
Prices: (including VAT, packaging and carriage)

Type I: 75p each Type 2: E1.00 each
Type 3: L1.50 each

LED: 17p 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

Road, Beckenham, Kent

PRINTED CIRCUIT BOARDS. Supplied com-
plete, glass fibre with a soldering varnish
finish. (6p per sq. in. P. & P. 30p). R. DAR-
LISON, 1 Valentine Drive, Oadby, Leicester.
Tel. (0533) 716273.

ZNI040E inc. data 67.50
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 ELECTRONICS, 105 Harper Fold Road,

Radcliffe, Manchester M26 ORQ

LOW COST I.C. MOUNTING for any size DIL
package. 100 Soldercon sockets 65p. 7- and 8 -
hole plastic supports 5p/pair. Quantity rates.
S.A.E. details and sample. Trial pack 65p.
(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" 2116; "C" 61'92; "D'
1125111; PP3 1418. Chargers: 54.48, 11448,
64.99, 2498, 63.98 respectively. Others avail-
able. All prices include VAT. Add 10% P. Be P.
S.A.E. for price list plus 25p for information
booklet. SANDWELL PLANT LTD., 1 Den -
holm Road, Sutton Coldfield, West Midlands.
Tel. 021-354 9764.

BUILD THE TREASURE TRACER

Ak MK III Metal Locator

VeriCalp tuning
Britain  Pest aellIng natal locetor kit
Piped with Faraday aNald
Speaker and earphone operation
a.0 already sold
Prebulit snrch coil assembly
Pty. trancetor cucuil
Thoroughly proteuoonal finish
Yu only need ...ring ,ron screw
driover. pliers and amps
Pe seen on BBC-, and BBC -2 TV

Send sterns. eddresaed nyelope
for leaflet

complete £12.50 reusi:,:rd £1750Kit
Post 85p - (1 00 VAT (8%) Post 85p - ci 40 VAT 180.1

MINIKITS ELECTRONICS 6g CLEVELAND ROAD
LONDON E18 2AN (Mall Order Only)

G8CZW DIGITAL
FREQUENCY METER

COMPLETE 50MHz KIT £54 inc. VAT and Post

ZN 1040E Count Display 1.C.
Integrated Circuit Pack
Displays and Filter
Semiconductor and Diode Pack
Resistor and Capacitor Pack
Logic and Display P.C.B. s
5 MHz Crystal
Transformer 8-0-8V I. 60p P & P.)
I.C.Sockets Pack
Switches. Knob. BNC Sockets. etc.
Hardware and Wire Pack
Case -Two-tone PVC -faced steel punched

and lettered ( 75p P & P.)
Spare min. BNC Sockets 150 ohml
Spare min. BNC Plugs (50 ohm)
Complete kit of parts for High Impedance

Butter (includes PCB)
High Impedance Buffer P.C.B. only
Complete kit for VHF pre -scaler (includes PCB

but less I.C.)
VHF Pre -scaler printed circuit board only
SP8631B 500MHz Pre -scaler I.C.'
ZN1D34E Precision Timer I.C.
ZNA116E 3i digit digt-voltmeter I.C.
Digital Voltmeter P.C.B s and Circuits
NE592 Wideband video amplifier I.C.

8.90
9.25
7.28
238
2.98
4.84
3.45
248
230
4-15
1 es

5,75
0.65
0.70

3.62
0.80

1.78
0.80
8.56
2.97
6.48
3.78
1.43

All prices Inc. VAT at the standard rate. Please add
20p P. & P. for packs. S.A.E. for full lists.

0 ELECTRONICS
(OLDHAM) LTD.

83 Lees Road, Oldham OL4 1JW
Tel 061-624 8812
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ELECT IC DIGITAL a CH
with alarm and vooze feature'

SPECIAL OFFER

£18.95
inc. VAT and P. & P.

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-Tilt Operation

 Alarm Tone Output  A.M.-P.M. Indicator
Size 130mm v 90mm 95mm Weight. 10oz Power supply 230V a c ± 10% 50Hz

Manufactured to high standards bya major American electronics corporation.
this superbly styled solid-state timepiece is made available to all readers fully
guaranteed.
Free trial in your home-Try out the clock in your home. If digital time is not
for you return it in original condition within 10 days and well refund your
money without question.

TIME MICROELECTRONICS
TmP.O. Box 29, Brighton Hill Parade,
Basingstoke, Hants RG22 11EH.

Please send L: electronic clocks as illustrated. I enclose

cheque 12 postal order E money order 0 for £18.95 which

includes P. & P.

I

Name

Address

Signature

ELEETPEnKii
Build, Dismantle and Rebuild
Over 100 Different Projects
and Design New Circuits too
Radio Receivers and Transmitters, Telephone
Amplifiers. Time Buzzers, Battery Checkers.
Computer Circuits. Amplifiers. Directional
Transmitters. Metal Detec-
tors. Continuity Testers.
Electronics Birds. Guns.
Metronomes. Sirens.
Roulette. etc. An In ono kit

. . . educational klts of
exceptional quality"

(Audio mag

worthwhile .. good

value for money"
(Everyday Electronics magi

Educational manuals in-
cluded with each kit. No
previous experience re-
quired. Suitable for begin-
ners and experts too

100 project kit 09.60

45 project kit 05.60

25 project kit 0210
(Add-on kits available tool

Prices Include manuals,
batteries, VAT and P. & P.

Chequer R.0 (or 11p for illustrated literature)
to Dept. PE

Sat guaranteed

ELECTRONI-KIT LTD 408 St. John a Street.
London. E C 1 (01.278 4579)

\-
441----- ' 4-

iirtz- AS

P.E.
Electronic
Piano

ALL

Keyboard,
Hardware,
Resistors,
Complete

Clef
31 Mountfield
Stockport,

JOANNA

PARTS
SUPPLIED

Capacitors,

Send S.A.E.

..,

,,,,-

CAN

Keyswitch,
Semiconductors,

kits or easy

for

Products
Road,

Cheshire

P.C.B.s,

Cabinets
stages

details

Bramhall
SK7

BE

1LY

INSTANT ATMOSPHERE
SOUND TO LIGHT WITH A.G.C.
Add, visual impact to sound and beat-Essential for
mobile discos-Outperforms all manual control units-
Features advanced electronics which automatically set
each channel for optimum performance-Infinite
combinations of any three coloured lights-Creates
the perfect atmosphere for dancing-Functions
consistently on any system at any volume from 9W
to 200W without adjustment-Provides instant
atmosphere for any occasion.

* AGC range 2V to 40V input (RMS). Suits 4. 8.
or 16 ohm systems.

* Input impedance greater than 1.000 ohms. Com-
pletely isolated for absolute safety.

* Full wave operation. Ensures dazzling brilliance.
* Total lamp rating 3000W. Allows for future

expansion.
* Two through -connected input jacks. Ensures tidy

wiring to speakers via unit.
* Illuminated switch makes controller visible in the

dark.
* Size, 84in >9 4+in x 2fin Plus non

215 w 108 x 58mm slip feet

UNBEATABLE
VALUE £32.95

Inc VAT. P 8. P . 3 plugs plus generous mains lead

Sturdy. reliable. attractively finished and easy to use.
Just plug in three sets of lights. Many practical design
features. Full details S.A.E. Money back guarantee.
Send today to sole distributors:

Al FACTORS
.Dept. Ea3 245 North Sherwood Street, Nottingham.

NCI 4EQ. Demonstration to callers. Tel. Nottingham
54694 or 412255.
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PRICES INCLUSIVE
Add 20o P 3 P -NO

TTL BY TEXAS

OF VAT
OTHER EXTRAS
OP AMPS

MAIL ORDER
ONLY

VOLTAGE REGULATORS (PLASTIC)

Fully
TEXAS,

branded d
MOTOR

T
7400 17p 7489 291P 331A Ext. Comp. 8 pm DIL 401, 723 1 -i-Ve - Ve AC126/7 18p

7401 18p 7490 40p 709 Ext. Comp. 8/14 pin DIL 38p
amp

14 pin DIL 45p 5V 7805 150p 7905 215p AC128 lap

7402 111p 7491 81p 710 01ff. Comp. 14 DIL 55p 12V 7812 1509 7912 2159 AC141/2 20p

7403 189 7492 459 741

pin
Int. Comp. 8/14 pin OIL 25p Data Sheets on 15V 7815 150p 7915 215p AC176 18

7404
7405

22p
25p

7493
7494

40p .,.,''' Dual 741 14 pin DIL 67p Vol Rags. 18V 7818 150p 7918
10p each 24V 7824 150p 7924

215p
215p

AC187/8
A0149

188p

46p

7406 45p 7495 75p 748 Ext. Comp. 8 pin OIL 309
Preset AD161/2 39p

7407 39p 7496 84p CA3100 Op. Amp. 105 160p 1468 Dual Vol. Reg. 300p. at -1- 15V AF110/5 18p

7408 22p 7497 295p CA31305 CMOS Op. Amp. 8 pin OIL 10119 Adjustable front :._. 8V min. to rt 20V max. AF116/7 18p

7409 22p 74100 130p LM3900 Quad Op. Amp. 14 pin DIL 81p AF13O 40p

7410 lap 74107 36p MC1458 Dual Op. Amp. 8 pin DIL 759 DPW ELECTRONICS LEDs AF239 48p

7411
7412

28p
28p

74110
74118

64P
90p

NE536T FET Op. Amp. 1099 300p OCP70 33p Seven Segment TIL209
OCP71 120p Displays (Red)

111p
BC107/8
BC109C

10p
lip

7413 36p 74121 32p
LINEAR ICs
CA3028 Ditt. Cascade Amp.

ORP12 54p 3015F .174, Tull
ORP60 75p OL7O4 160p (Green)

34p
BC147/8 9p

7114
7416

80p
35p

74122
74123

539
73p CA3046

.

Array5 Transistor Array 75975P ORP61 85p 0L707 160p 111.32 75p BC149
BC157

10p
llp

7417 36p 74126 76p CA3048 Quad Low Noise Amps. 2509 295777 43p DL747 250p RL50-01 259
BC158/9 13p

7420 18p 74128 90p CA3089E FM IF System 16 DIL 250p 1Sp
SCR-THYRIST0113 137106 1A 7000 IMP7422 20p 74132 789 CA309040 FM Stereo Decoder 150PBC169C... BC177 20p

7423
7425

36p
33p

74136
74141

81p
80p

ICL8038CC
LM380

VCO Funct. Gen.
2W Audio Amp.

3.7"."
1159

IA 5131, TO5 43p Plastic C1060
IA 1004 105 450 44 4000 729

BC178
BC179

17p
20p

7427 40p 74145 909 LM381 Stereo Pre Amp. 175p to 41:100 105 Sip 2N4444 8A 600V SIP BC182/3 129

7430 18p 74148 173p M252 Rhythm Generator 9009 3.4 1005 Stud 70p T066 293525 BC184 14p

7432 30p 74150 135p MC1310P FM Stereo Dec. 175p 34 400V Stud lip 5A400V 1079 BC187 32p

7437
7440

329
lap

74151
74153

779
92p MC1495L Multiplier 3609 7A4000 1092 MCRIO1

705 0 54:15V 25p
BC212
130213

14p
12p

7441 SOp 74154 164p MC1496L Bal Mod/Demod. 115p . HS 17p
1000 2650600 9.30Y 359 BC214 17p

7442 75p 74155 12p MFC40006 4W Audio Amp. 759 16A Plastic 113p

16A 4000 Fleet 11159 2950620 84, 100V 4/0 BCY70 20p

7143 130p 74156 82p MFC6040 Electronic Attenuator mop
16A 6000 Plastic 244p 2950640 64.20D5 469 BCY71 24p

7444 130p 74160 104p NE555V Timer 8 pin DIL 40p

7445
7416

100p
108p

74161
74162

107p
107p

NE556
NE5618

Dual 555 14 pin DIL
PLL with AM Demod

90p
390p TRIACS

00V 500V OTHER

130131
BD132

399
43p

7417 81p 74163 1070 NE562B PLL with VCO
1009

20p 140p 40430 iipp B0135 50p

7448 asp 74164 130p NEw PLL
.......M.!

...v
3 amp 92p

50p 180p 40486 110p BD139 72p

7450
7451
7453

189
lap
18p

74166
70174
74175

1389
1309

92p

NE566V
NE567V

PLL Function Gen.
PLL Tone Decoder

200p
2009

6 amp 95p
10 amp 117p 80p 200p 40669

15 amp 156p 220p 2509 88100
1109

27p
BD140
88115
BF167

79p

24p
25p

7454
7460

111p

20p
74176
74177

130p
130p

2567
SN72733

Dual 567
Video Amp.

4009
150p BRIDGE DIODES 171914

...
'F

BF173
BF194

27p
12p

7470 32p 74180 118p SN76013N Pwr. Audio Amp + HS 176p RECTIFIERS BY100 31p 1N4001
1N4004

Sp
7p

BF195 10p

7472 Plp 74181 322p SN76023N Pwr. Audio Amp +HS 1759 IA 100V 25p BY126 15p
1N4007 89

BF196 149

7473 32p 74182 999 TBA641B Audio Amp 3009 IA WV 239 89127 lip
1144148 4p

BF197 149

7474 36p 70185 160p TBA800 5W Audio Amp. 112 '
IA 100V 25p 0A47 p BF200 36p

7475
7476

lap
36p

74191
74192

1508
1309

TBA810
TBA820

7W Audio.Amp.
2W Audio Amp.

'
100p

1A 400V 27p
14 600V 35p

0470 10p ZENERS
0481 15 400mW Ilp

BF257/8
BFR39/40

34p
37p

7480
7482
7483
7 484

549
85p
95`9

103p

74193
74194
74195
74196

1309
130p
104p
130p

TDA2020
ZN414
MM5314

20W Audio Amp.
TRF Radio Receiver
Clock IC 24 pin DIL

3751,
1409
460p

SOV 3,
2A 100V 40p
4A 100V 63p
6A WV Tap

15P
P 1W

0A90 7p
0491 gp OTHER
0A95 99 AEV11

22p

70p
35p

138879/80
BFX84
BF3(85/6
BFX87

37p
30p
30p
309

LOW PROFILE SOCKETS BY TEXAS -8 pin7485 130p 70197 130p
6A 100V 759 0A200 7p BB105 BFX88 30p

7486 36p 74198 2149 14p, 14 pin 15p; 16 pin 18p; 24 pin 54p. 6A 400V 114p 04202 Op Z5J 125p BFY50 18p

GOVT DE PTS COLLEGES OFFICIAL ORDER C5) TECHNOMATIC LTD
ETC ORDERS WELCOME AT INV I E SUPPLIED Est 1971 VAT No 227 079263

vices by RCA,
LA, MULLASID, etc.

RANSISTOR
BFY51 16p 2N2926/18 9p
BFY52 18p 21429260 10p
BRY39 45p 2N2926YG 11p
BSX19/20 20p 2143053 19p
BU105 175p 2N3054 54p
BU108 312p 2143055 54p
W2955 1082 2613442 1518
WE340 49p 2143702/3 14p
MJE2955 107p 2143701/5 14p
MJE3055 70p 2143706 12p
MPS406 37p 2N3707 14p
MPSA12 56p 2643708'9 lip
MPSUO6 70p 2143773 270p

MPSU56 89p 2143866 90p
0C28 70p 2143904 16p

0C35 70p 2143905/6 16p

0071 20p 2144058 17p
0072 25p 2144060 17p
0083 35p 40360 40p
TIP2955 85p 40361
TIP29A 45p 40362 45p
TIP304 54p 40410 75p
TIP314 56p 40411 243p
TIP32A 63p 40594 85p
TIP33A 97p 40595 97p
TIP34A 1219
TIP35A 243p PET*
TIP36A 297p BF244 40p
TIP41A 70p MPF102 40p
11842A 76p MPF103/4 40p
ZTX108 Ilp MPF105 40p
ZTX300 15p 2N3819 30p
ZTX500 17p 2143020 50p
ZTX504 549 2143823 639
214697 20p 2145457 40p
214698 32p 2145458/9 40p
2N706 20p 314126 81p
2N708 20p 314140 92p
2N918 40p 314141 alp
214930 166 314187 216p
2N1131/2 19p 314202 130p
2N13134/5 36p 40603 6343

2141306 40p 40673 63p
2141613 22p
26/1711 22p UJTs
2741893 32p TIS43 40p
2142219 22p 2142160 95p
2N2221/2 22p 2142646 43p
2142369 15p 2144871 40p
2142484 32p 2146027 60p
2N2904/5 25p (PWT)

4 SANDHURST ROAD
ONDON NW9
el 01-204 4333

INDEX TO ADVERTISERS

Al Factors 767 Electrovalue Ltd. 745 Orchard Electronics 761

A.B.C. Electronics (Oldham) Ltd. 766 Elvins Electronics 757 Osmabet 756

A.D. Electronics 765
Alben Engineering 702 Field Electric Ltd. 764 Phonosonics 700, 701

APAE 766 Flairline Supplies 696 Phototech (Europe) 766

Arrow Electronics 752 Precision Petite 726

Astro Electronics 726, 752 GJD Electronics 766 Print -A -Kit 692

Automated Homes 766 Greenbank Electronics 756 Pronto Electronics 748

Greenweld Electronics 759 Proto Design 766

Bamber, 8.. Electronics 748 Pulse Electronics 758

Barclay Electronics 721 Harveraon's Surplus cover iii
Barrie Electronics 762 H.B. Electronics 690 Radio Components Specialists 697

B.H. Components 722 Helme Audio 766 Radio Exchange cover ii
Bib-Hi-Fi 702 H.M. Electronics 765 Ramar Constructor Services 765

Bi-Pak 704, 705 R.S.T. Valve Mail Order Co. 747

Bi-Pre-Pak
Birkett, J.
Boffin Projects
British National Radio & Electronics

School

755
759
766

706, 758

I.L.P. Electronics Ltd.
International Electronics Unlimited
Intertext ICS
Island Devices

693
703

761, 765
764

R.T. Services
R & TV Components

Salop Electronics
Saxon Entertainments Ltd.

764
691

765
763

Butterworths
Bywood Electronics

757
726

Jones, J. C.
J.W.B. Radio

764
764

Sintel
Special Products
Swanley Electronics

692
702
760

Cambridge Learning 701
Chiltmead Ltd. 757 Kensington Supplies 765 Tamba 756

CLEF Products 767 Kit Kabs 745 Tandy 692

Copper Supplies 786 Technomatic Ltd. 768

Crescent Radio Ltd. 752 London Electronics College 765 Teleradio Electronics 766

Crofton Electronics 692 Lynx Electronics 722 Time Micro Electronics 767

C.R. Supply Co 764 Trampus Electronics 696

Magnum Publications 765 T.U.A.C. 698. 699

Doram 694, 695 Malloy, B. 764 TV Technic 765

M. Dzuibas 759 Maplin Electronic Supplies cover iv
Marco Trading 764 Wentworth Radio 761

Eaton Audio 747 Marshall, A., & Sons 725 West London Direct Supplies 696

Electronic Design Assoc. 690 Milward, G. F. 747 Wilmslow Audio 751

Electroni-Kit 769 Minikits Electronics 766 W.K.F. Electronics 690

Electrospares 745 Model Gear 766

Electrotime 760 Modern Book Co. 696 Young Electronics 762

768 Practical Electronics September 1976



SUPERSOUND 13 HI -F1 MONO
AMPLIFIER A superb solid state audio

amplifier. Brand new
components throughout.
5 Silicon transistors

plus 2 power out -put
transistorein push-pull.
Full wave rectifica-
tion. Output approx.
13 watts ant.s. into
8 ohms. Frequency
response 12Hz. 30KHz

± 3db. Fully integrated
pre -amplifier stage with

separate Volume, Baas boost and
Treble cut controls. Suitable for 8.15 ohm speakers.Input for ceramic or crystal cartridge. Sensitivity
approx. 40InV for full output. Supplied ready built and
tested, with knobs, escutcheon panel, input and output
plugs. Overall size 3" high x 6" wide x 70' deep.
AC 200/250V. PRICE £13.75. P. & P. £1.00.
DE LUXE STEREO AMPLIFIER

A.C. mains
200-240 v.Using
heavy duty
fully isola-
ted mains
transform -
er with full
wave recti-
f Ica t io n
giving ade-quate

smoothing with negligible hum.
Valve line -up: -2 X ECL86 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 dual volume control is used. Balance of the left and
right hand channels can be adjusted by means of a sepa-
rate 'Balance' control fitted at the rear of the chassis.
Input sensitivity is approximately 300m/v for full peak
output of 4 watts per channel (8 watts mono), into 3 ohm
speakers. Full negative feedback in a carefully calculated
circuit, allows high volume levels to be used with negligible
distortion. Supplied complete with knobs, chassis size
11'w X ed. Overall height including valves 5'. Ready
built and tested to a high standard. £12.40. P. & P. El 30.

HARVERSONIC STEREO 44
A solid state
stereoamplifler
chassis, with an
output of 3.4
watts per chan-
nel into 8 ohm
speakers. Us-
ing the latest
high techno-

logy integrated circuit amplifiers with built in short term
thermal overload protection. All components including
rectifier smoothing capacitor, fuse, tone control, volume
controls, 2 pin din speaker sockets and 5 pin din tape
rec./play socket are mounted on the printed circuit
panel, size approx. 93" x 2r it 1- max. depth, Supplied
brand new and tested, with knobs, brushed anodised
aluminium 2 way escutcheon (to allow the amplifier to be
mounted horizontally or vertically), at only 1710 plus
60p P. & P. Mains transformer with an output of 17V
a/c at 500 m/a can be supplied at 1110 plus 40p P. & P.
if required. Full connection details supplied,
BRAND NEW MULTI -RATIO MAINS TRINSFOK:
HERS. 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. Size 3in. long x 3fin. wide x 3M.
deep. Price 12.90. P. & P. 90p.
MAINS TRANSFORMER. For power supplies.
PH. 200/240v. Sec. 9-0-9 at 500 mA. 1140 P. & P. 60p.
Pri.200/240v, Sec. 12-0-12 at 1 amp. KAM P. & P. 60p.
Fri. 200/240v. Sec. 10-0-10 at 2 amp. 1245. P. & P. 90p.
Pri. 200/240v. Sec. 23v. at 1.5 amp, 6v. at .6 amp, 8v. at
50 tnA. 1,200 + 65p P. & P.

GENERAL PURPOSE HIGH STABILITY
TRANSISTOR PRE -AMPLIFIER

For P.U. Tape, Mike, Guitar, etc. and suitable for
use with valve or transistor equipment. 9-18v.
battery or from H.T line 200/300v. Frequency
response 15Hz-25KHz. Gain 26dB. Solid encap-
sulation size 11* X 11" x t". Brand new complete
with instructions. Price 1110 P. & P. 15p.

STEREO -DECODER SIZE 2"x 3" x i"
Ready built. Pre -aligned and tested.
Sens. 20-560mV for 9-16y 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 hints and tips)
supplied. 1512 plus 20p P. & P.
Stereo beacon light if required 40p
extra.
QUALITY RECORD PLAYER AMPLIFIER MK. II
A top quality record player amplifier employing heavy
duty double wound mains transformer, ECC83. EL84,
and rectifier. Separate Bass, Treble and Volume controls.
Complete with output transformer matched for 3 ohm
speaker. Size Tin wide x 3in deep X bin high. Ready
built and tested. PRICE 1020. P. & P. 90p.
ALSO AVAILABLE mounted on board with output
transformer and speaker. PRICE 17.30. P. & P. 11.00.

HARYERSONK MAINS OPERATED
SOLID STATE- STEREO FM TUNER

Designed and styled to match our 10 + 10 amplifier
but will suit any other standard stereo amplifier.
The design incorporates the very latest circuitry
techniques with high -grain, low noise IF stages.
Automatic frequency control to 'lock on" station and
prevent drift. IC stereo decoder for maximum stereo
separation. L.E.D. for stereo beacon indicator. Nom-
inal output of tuner 100mV. Approximate size 12i in wide
x 8in deep by 21in high. Supplied ready built, fully
tested and fully guaranteed. AC mains 200/240V (not
available in kit form).

Special Offer E22 -SO Lilo P. & P.

LATEST ACOS GP91/1SC mono compatible cartridge with
t/o stylus for LP/EP/78. Universal mounting bracket.
1110. P. & P. 18p.
CERAMIC STEREO CARTRIDGE. Universal mounting
brackets and turnover stylus. 70mV per channel output.
ONLY 1110. P. & P. 18p.
SONOTONE IlTAHC COMPATIBLE STEREO CARTRIDGE
110 stylus Diamond Stereo LP and Sapphire 78.
ONLY 1138. P. & P. 10p. Also available fitted with twin
Diamond I/O stylus for Stereo LP. 12.88. P. & P. 18p.
LATEST CRYSTAL T/O STEREO/COMPATIBLE
CARTRIDGE for EP/LP/Stereo 78. 11,130. P. & P. 18p.
LATEST T/0 MONO COMPATIBLE CARTRIDGE for
playing EP/LP/78 mono or stereo records on mono
equipment. Only 11-58. P. & P. 18p.

SPECIAL OFFERS
Bullard LP1159 RF-IF Double Tuned Amplifier Module
for nominal 470kHz. Size approx. 2r it ir x3
7.6V + earth. Brand new pre -aligned. Full specification
and connection details supplied. £2.26 + 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.
Connection details supplied.
Beautifully made with pre-
cislon-geared FM Gang and
323 Pf + 323 PI AM Tuning
Gang only 1845+P. & P. 35P

PRECISION MADE
Push Button Switch bank. 8 Buttons giving 16 S/P C/O
interlocked switches plus 1 Cancel Button Plus 3 d/p e/e
Overall size x 20" x 1". Supplied complete with
chrome finished switch buttons 2 for £1.50 + 20p, P. & P.

HI-FI LOUDSPEAKER SYSTEM Mk11
Beautifully made simulated teak finish enclosure now
with most attractive slatted front. Size 161" high X
103" 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).

OURPRICE£12-00 each. Carr.£1-90
Cabinet Available Separately 1715. Carr. 1140.
Also available in 8 ohms with EMI 13" x 8" bass
speaker with parasitic tweeter 11015. Carr. 11.90

LOUDSPEAKER BARGAINS
ain. 3 ohm £1-45, P. & P. 35p. 7 x 4in. 3 ohm 1110, P. & P.
48p. 10 X gin. 3 or 15 ohm 12-50, P. & P. 75p. E.M.I.
8 x 5in. 3 ohm with high flux magnet 12.08, P. & P. 50p.

tweeter. Approx. 30". Available 3 or 8 or 15 ohms,
1210 + 25p, P. & P.

VYNAIR & REXINE SPEAKERS & CABINET FABRICS
app. 54 in. wide. Our price £1.50 yd. length. P. & P. 35p
per yd. (min. I yd.). S.A.E. for samples.

"POLY PLANAR" WAFER -TYPE, WIDE RANGE
ELECTRO-DYNAMIC SPEAKER
Size 11.;" X 14 X 1 deep. Weight 19m. Power
handling 20W r.m.s. (40W peak). Impedance 8 ohm only.
Response 40Hz-20kIlz. Can be mounted on ceilings, walls,
etc. and used with or without baffle. Send S.A.E. for
details. Only 17-25 each. P. & P. 75p for one, 90p for
two.

Now also available 8"-8 ohm. 10 watts r.m.s. 20 watt peak
40 Hz -20,000 Hz. Overall depth 1'. Ideal for Hi-Fi or for
use in cars. 1410 + P. & P. (one 35p, two 651O.

HARVERSONIC SUPER SOUND
10 + 10 STEREO AMPLIFIER KIT

A really first-class Hi-Fi Stereo Amplifier Kit. Uses 14
transistors including Silicon Transistors in the first five
stages on each channel- resulting in even lower noise
level with improved sensitivity. Integrated pre -amp with
Bass, Treble and two Volume Controls. Suitable for use
with Ceramic or Crystal cartridges. Very simple to
modify to suit magnetic cartridge -instructions included.
Output stage for any speakers from 8 to 15 ohms. Compact
design, all parts supplied including drilled metal work,
high quality ready drilled printed circuit board with
component identification clearly marked, smart brushed
anodised aluminium front panel with matching knobs,
wire, solder, nuts, bolts -no extras to buy. Simple 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 5 ohms. Fre-
quency response ± 3d19 12-30,000 Hz Sensitivity: better
than 80mV into 1M fi . Full power bandwidth: ± 3dB
12-15,000 Hz. Bass, boost approx. to ± 12dB. Treble
cut approx. to -16dB. Negative feedback 18dB over
main amp. Power requirements 35v. at I'S amp.
Overall Size 12"w. x 8.d. x 2rh.
Fully detailed 7 page construction manual and parts
list free with kit or send lop plus large S.A.E.
AMPLIFIER KIT 118.50 P. & P. 65p
(Magnetic input components 33p extra)
POWER PACK KIT .. 2416 P. & P. 85p
CABINET .. 2416 P. & P. 85p
Special offer -only E22 -SO if all 3 units ordered at

one time plus El '00 P. & P.
Full after sales service

Also available ready built and tested 12915.P. & P. £1.00.

3 -VALVE AUDIO
AMPLIFIER HA34 MK II.
Designed for Hi-Ei reproduc-
tion of records. A.C. Mains
operation. Ready built on
plated heavy gauge metal
chassis, size 7rw. X 4"d. x
41.h. Incorporates ECC83,
EL84 E7,80 valves. Heavy
duty, double wound mains
transformer and outputtrans-
former matched for 3 ohm

speaker. Separate volume control and now with improved
wide range tone controls giving bass and treble lift and
cut. Negative feedback line. Output 41 watts. Front
panel can be detached and leads extended for remote
mounting of controls. Complete with knobs, valves, etc.,
wired and tested for only 1710. P. & P. £1 '00.
HSL "FOUR" AMPLIFIER KIT. Similar in appearance
to HA34 above but employs entirely different and
advanced circuitry. Complete set of parts, etc. 1710.
P. & P. £100.

10/14 WATT HI-FI
AMPLIFIER KIT
A stylishly finished
monaural amplifier
with an output of
14 watts from 2
EL84s in push-pull.
Super reproduction
of both music and
speech, with negli-
gible horn. Separate
inputs for mike and
gram allow records
and announcements
to follow each other.
Fully shrouded section wound output transformer to
match 3-15 0 speaker 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 111-25. P. & P. 1135. Also available ready built
and tested 11510. P. & P.4135.

SPECIAL OFFER
Limited number of the latest MR C141R1 Auto/Manual
changer de -luxe. Lightweight tubular arm cueing lever
bias compensator 11210 + 1140 P. & P.
Also similar but without cue-ing lever or bias compensator
only 111.00 + £1.40 P. & 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 11410 + £1.50 P. & P.

I OUR PRICES INCLUDE VAT AT
CURRENT RATES

Open 9.304.30 Monday to
Friday. 9.30-5 Saturday
Closed Wednesday.
Prices and specifications correct
at time of press. Subject to
alteration without notice

HARVERSON SURPLUS CO. LTD.
(Dept. P.E.) 170 HIGH ST., MERTON, LONDON, S.W.I9 Tel.: 01-540 3985

4 few minutes from South Wimbledon Tube Station
SEND STAMPED ADDRESSED ENVELOPE WITH ALL ENQUIRIES

(Please write clearly)
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CHARGED EXTRA.
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International Giro facilities Account No. 5122007. Please state reason for payment, "messageto payee".
Practical Electronics is sold subject to the following conditions, namely, that it shall not, without the written consent of the Publishers first given, be lent, resold, hired out or otherwise
disposed of by way of Trade at more than the recommended selling price shown on the cover,' excluding Eire where the selling price is subject to V.A.T., and that it shall not be lent, resold
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Make itwith
IIIMPLIN!
ELECTRONIC COMPONENTS'
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BUILD IT YO
IN STAGES

Get started with a 49 note instru-
ment - features tremulant and
reverberation. Ideal to learn on.
Leaflet MES 51. Price 15p gives
full details to build this complete
instrument.
Extend the range of MES 51 by
adding another keyboard and

several new tone colours. Leaflet
MES 52. Price 15p also shows how

to use 61 note keyboards.

URSELF

Fully controllable attack and
decay controls (normally found
only on the most expensive
organs), up to seven footage:
on each keyboard, up to 70
controls including drawbars,
and a 13 note pedalboard,
make up the additions des-
cribed in the step-by-step 32
page instruction leaflet MES
53. Price 35p.

 Automatic voice operated fader
 Belt drive turntables
 Monitor facilities

(Headphones and VU meters)
 Sound operated light show - Full construction details to be

plus many other advantages. published In August
Send for our leaflet MES 41, giving full details for construction.
Price 200. Soon you'll be the Deejey everyone wants at their party)

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 ETI International Synthesiser is technically superior
to most of todays models. 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
octaves per channel. We stock all

tne parts (except wooawork) including the metalwork drilled and

printed. 15p brings you a reprint of the article.

This Is a fully constructed and tested
electronic clock module as

Illustrated. Data sheet supplied.
Simple to connect to alarm and your battery/mains radio. Smart
case available.
Data sheet available separately. Please send SAE.
 Bright 4 Digit 0.5" Display  Sleep Timer
 Flashing Colon ( IHz)  Snooze Timer
 Switch for Display Seconds  Time can be set accurately to
 Alarm Set Indicator within one second
 P.M. Indicator  Leading Zero Blanking
 Power Failure Indicator
SIMPLE ALARM KIT - £9.38 ALARM CLOCK KIT - £10.99.
ALARM CLOCK & RADIO CONTROLLER KIT - £11.51
SMART PLASTIC CASE with fully punched chassis -

Please send SAE for our Clock date sheet.

Get our
NEW1977/78 CATALOGUE
PUBLICATION DATE 007:29. 197g ON APPROYAL

All new Completely re -written Thousands of new lines
Lots of exciting new projects to build - PRICE 50p.
SEND NO MONEY NOW. Overseas send 8 International reply coupons.

JOIN OUR MAILING LIST NOW!
Published every two months our Newsletter
gives full details of our latest guaranteed Once..

 SAVE £E's ON SPECIAL
OFFERS!

 DETAILS OF NEW PROJECTS
AND NEW LINES

MAPLIN ELECTRONIC SUPPLIES
All mail to: P.O. Box 3. Rayleigh. Essex SS6 SLR.
Shop: 284 London Road. WeetcliffomSea. Essex
(Closed on Monday). Tel: Southend 107021 44101

=mi sim imm ml
Please rush me a copy of your brand new 19 --
catalogue the instant it is published (October
19761 Only if I am completely satisfied the -
is worth every penny will I send 50p with -
daysdays of receipt. If I am not satisfied I may re_ -

the catalogue to you within 14 days
obligation. I understand that I need not purchase
anything from your catalogue should I choose
to keep it.

I NAME

I ADDRESS

L -----NMI MI MN NM
If you do not wish to cut magexine
request for catalogue on separate Sh001
1975'76 GREEN COVER CATALOGUE
AVAILABLE PRICE 40o

I
I
I
I
I

I
I


