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for every one of yours we process

SEND NO MONEY

see your prints
before you pay

RELIABLE

film service

LUXURY colour prints
with a borderless

hi-definition
sheen finish

So it can now cost you less to take
photographs and, thanks to our
reliable developing and printing
service, you don’t send your money
until you’ve actually seen your pictures.

Hundreds of thousands of magazine
readers are delighted with this out-
standing Colour Print service. So why
don’t you giveita try?

HERE'S WHAT YOU DO

Send us any make of colour print
film inside the envelope enclosed in this
issue. Or fill in the double coupon
below and send it with your film in a
strong cnvelope to: The Practical
Electronics Colour Print  Service,
FREEPOST, Teddington, Middlesex,
TWIL IBR. No stamp is required.
FREE KODAK COLOUR FILM

In return you will receive a free
Kodak colour film worth over £1, the
same size as the one you sent us for
developing. Meanwhile we produce
your prints, every one of which will be
checked by professionals at our
laboratories before being sent to you.

You'll love the quality — all crisp,
sharp, hi-definition sheen prints, and
borderless to give you maximum
picture area.

Films accepted on Standard Terms of Business (available on request).

From: Practical Electronics Colour Print Service
Freepost, Teddington, Middlesex TW11 1BR

MriM
Address =

_ Postcod

UNBEATABLE FOR QUALITY AND VALUE

What about our prices? Certaialy
much less than you pav in most shoas,
and remember you gzt another fim
FREE. With our Colour Print servize,
you only pay !4p for zach print, pus
85p towards developimg, postage <ad
packing. The minimum charge is &p
(assuming no prints cen be made) inc.
VAT. The offer is limixed to UK, Ei-e,
Cl and BFPO.
A SERVICE TO BENEFIT YOU

You benefit in two additional wavs.
Firsily, you enjoy a personal service,
with every care taken over each
individual order. And secondly, you
pay only for what you get — with no
credit vouchers like many other
companies. An invoice comes with
your prints, so it's a straight business
transaction.

Use these labels if yon haven’t got an envelope, or pass them
to a friced who might like to take advantage of our offer.

PLEASE FILL IN
BOTH LABELS

From: Practical Electronics Colour Print Service,
Freepost, Teddington, Middlesex TW11-1BR

This label This label Me/Ng — .
used to used to Address

send your send your

prints free film Posicode
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MINI CONSOLES

Ideal for small desk control
panels and consoles.
Moulded in orange, blue,
black and grey ABS.
Incorporates slots for holding
1.5mm thick pcb’s

and held by screws running into integral brass bushes.

MC 161 x 96 x 58mm  £2.12 (1-9) {includes VAT)
MC 215 x 130 x 75mm  £2.94 (1-8) {Includes VAT)

(Prices include VAT & P.P))

Aluminium panel sits recessed into front of console *

ECONOMY QUALITY LED's

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

- S 125" Q.m" @ 2"
= lens lens lens

Ful specification LED's also available
Red (specify size) 75p per pack
Green, Yellow, Orange {specify size) £1.20 per pack
Packs contain 5 LED's, mounting clips and data

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

Includes slot-in Component Support Bracket and has
470 individual sockets, plus Vcc and Ground Bus Strips
Price £8.72 (includes VAT & P.P.)

SC BOXES

Easily drilled or punched,
orange, blue, bfack and grey
ABS. Incorporate slots for
holding 1.5mm thick pcb's.
Aluminium panel sits recessed
into front of the box and
held by screws running into
integral brass bushes.

SC 85 x 56 x 35mm 97p (1-9) Uincludes VAT)
SC111x 71 x48mm  £1.29 (1-9) Uncludes VAT)
SC 161 x 96 x 53mm  £1.81 (19} (inciudes VAT)

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

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

R 9 =

Red, Amber, Clear, Opal

20p each

TYPE A NEON INDICATORS
Supplied with resistor for 240 Volts operation
Held in 8mm hole by plastic bezel
150mm wire leads

===

AA  AG AH
Red, Amber, Clear, Opal 19p each
Green 28p each

12 VOLTS MINI HAND DRILL
Ideal for drilling pcb, chassis
etc as well as model making.
Supplied with 2 collets that
accept tools and drills with
3/32" and 0.50" dia shanks.
£7.56 (Includes VAT & P.P.)

SEVEN SEGMENT DISPLAYS

Economy quality

Red, yellow and green

Only 45p each

Common Anode — 0.3'-Left Decimal
Full specification displays

also available as above

Red @ 98p each

Green and Yellow @ £1.35 each.
Data supplied with full spec.
displays only.

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

£9.72 (includes VAT & P.P.)
Accessory tools... 5 Burrs, 1mm, 2mm, 1/8th Drills,
3/32 Collet Price £1.75 (Includes VAT & P.P.)

Quantity quotations on request

P.P. Note Unless included in price add 25p Post & Packing
for orders totalling under £10. All prices include VAT and
are valid in UK only for 2 months from journal issue date

Michael Willioms Electronics
47 Vicarage Av. Cheadle Hulme, Cheshire SK8 7JP

RC BOXES ABS and DIECAST
1.5mm peb slots and close
fitting flanged lids. ABS in
orange, blue, black or grey
colours. Diecast in natural

or grey hammertone colour.
Lid held by screws running

into integral brass bushes.

ABS Natural Hammertone

\ Diecast Diecast
RC 100x62x25mm 68p 70p 93p
RC 112x62x31mm 79p 94p 1.23
RC 120x65x40mm 88p 1.22 1.59
RC 150 x80x 50mm 1.03 1.64 2.1
RC 190x 110x60mm 1,77 2.53 3.08

Polystyrene version
in grey only, no slots, no integral brass bushes
RC(P} 112 x 61 x 31mm 61p
All prices are 1-9 off, include VAT, but please add
25p per £1 order value for Post & Packing J

PO

Z80

2K R.A.M.
P.C.B.

Monitor Program

_ HOME
MICROCOMPUTER

Querty Keyboard
VDU Interface (TV)
Cassette Interface
Teletype Interface
Expandable System

NASCOM I £197.50 var

LYNX ELECTRONICS (LonDON) LTD, 92 BROAD STREET, CHESHAM,

BUCKS. 02405 75151
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Q ! ECTRONICS LTD.

HF 7948 FRONT END

ree
B8]
]

’
vy

£13.12
Inc. VAT P&P

TECHNICAL CHARACTERISTICS:
Output terminal for digital frequency meter;
Antenna impedance — 75 to 300 Ohms;
Frequency ranges 87.5 to 104 MHz or to
108 MHz; Sensitivity — 0.9 uV 26dB signal
to noise ratio + 75 kHz deviation; Inter-
modulation 80dB Image rejection — 60dB;
Tuning voltage — 1V to 11V; Total gain —
33dB; Intermediate frequency — 10.7 MHz;
Power supply voltage + 15V; Power con-
sumption 15mA; Dimensions104 x 50
mm.

TECHNOLOGY:

Double sided epoxy printed circuit board
with plated through holes. Dual gate effect
transistors; Silvered coils.

Fl 2846
IF AMP AND DECODER

Inc. VAT P&P
TECHNICAL CHARACTERISTICS

Intermediate frequency — 10.7MHz. [F

Bandwidth — 280kHz; Signal to noise ratio

— 70dB with TmV input; Distortion — mono

0.1%, stereo 0.3%; Sensitivity — 30uV up to

the 3dB limit; Channel separation — 40dB

at 1kHz; Pass band — 20 to 15,000Hz;
Rejection at 38kHz greater than 55dB; Am

rejection — 45dB; De-emphasis — 50 to

75us; Pilot capture at 19kHz + 4%;

Channel matching within less than 0.3dB;

Output impedance — 100 Ohms; Output
voltage — 500mV; Phase locked loop stereo

decoder; Output for LED VU-meter; Null

indicator; Outputs for AGC AFC and inter-

station muting; Consumption — 55mA LEDs

extinguished; 100mA LEDs illuminated;

Power supply — 15V; Dimensions 195 x

76mm.

CIRCUITTECHNOLOGY g
Epoxy printed circuit board; Monolithic

integrated circuits; ceramic filter.

THE MOST
COMPREHENSIVE RANGE
OF TUNER MODULES
EVER DISPLAYED

ALS 1500
STABILISED POWER SUPPLY

£2.53
Inc. VAT P&P

TECHNICAL CHARACTERISTICS:

Output voltage — 15V; Max. output current
— 500mA; Thermal coefficient less than .
1mV/C; 15V power supply for modules HF
7948 and Fl 2846; Supply protected
against short circuit {power and current
protection); Dimensions — 65 x 55mm.

TECHNOLOGY:
Double sided epoxy circuit board;
Monolithic integrated circuit.

OPTOELECTRONIC OPTIONS

£8.06
Inc. VAT P&P

LED VU-METER

Station strength indicator

”f‘)‘fn

T //7"!7,7; To

£13.50
Inc. VAT P&P

ILLUMINATED POINTER

Station finder

po e
L a0

£22.74 B
Inc. VAT P&P

FREQUENCY METER
Digital display of received
station frequency.

Qe
£8.77 ' ] o
Inc. VAT P&P [ iog A A ) ﬁg.\:/iET P&P
TOUCH CONTROL » : k4 f -
PRE-SELECTION UNIT Y S N o ot ey
LED channel indication.
CROSSLAND HOUSE NACKINGTON CANTERBURY - KENT
Telephone (0227) 63218 Telex 965780
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EASY BUILD SPEAKER DIY KITS
Specially designed by RT-VC for cost
conscious hi-fi enthusiasts. these kits
incorporate two teak-simulate enclosures,
two EMI 137 x 8" (approx.) woofers, two
tweeters and a pairof matching crossovers.
Supplied complete with an easy-to-follow
[2800 circutt dragram, and crossovers components
STEREQD PAIR [mput 15 watts rms, 30 watts peak, each umt
+ p &pf£550 Cabinetsize 207 x 117 x 95" (approx.)
SPEAKERS AVAILABLE WITHOUT CABINETS.
It's the umts which we supply with the enclosures itlustrated
e 137 x B |appron | woofer (EMI). 2} 3 £170[I per
tweeter. and matchmq Crossover COMPONents.  srereq pair
Power handling 15 watts rms. 30 watts peak. + p & p £3.40

y . ®
u:{l}h \”l-'u"(r ®
P v ot
20 x 20 WATT STEREO AMP(IFIER EnglJ
Superb Viscount IV unit in teak-finished cabinet.
Silver tasciawith aluminium rotary controlsand ~ p & p
pushbuttons, red mains indicator and stereo jack  £2.50

socket. Function switch for mic. magnetic and crysta!
pick-ups. tape tuner, and auxiliary Rear pane! features two
mains outlets. DIN speaker and input sockets, plus fuse
204+ 20 wattsrms, 40 4 40 watts peak.

SPECiAL OFFER: PACKAGE PRICE WITH 30 x 30 KIT
Specially designed by RT-VC for the experienced constructor,

COMPACT FOR TOP VALUE These infinite baffle
enclosures come t0 you ready mitred and professionally
finished. Each cabinet measures approx. per stereo pasr
12" x 9" x 5" deep. and is in wood simulate £Q50
Complete with two 8” (approx.) speakers for 8

maumum power handling of 7 waits. BQ p&pf2.20
SPEAKERS Two models  Duo lib. teak veneer. 12 watts
rms. 24 watts peak, 183" x 133" x 731" {approx )

Duo IIt. 20 walts rms, 40 watts peak, 27" x 13 HK appx

Duo IIb £17p&p[ 50 Due IHl E52 p&pUSD

DECCA 20 WATTS STEREQ SPEAKER stereo panr
This matching loudspeaker system is hand made. kit
comprises of two 8" diameter approx. base drive unit, with
heavy die cast chassis laminated cones with rolled P.V.C
surrounds, two 35 diameter approx domed tweeters
complete with crossover networks. 8Q
PERSONAL SHOPPERS

STEREQ CASSETTErecord/repiay fully builtP.C. board

Used. without guarantee. {Ex Equipment.}
AM_FM. TUNERP.C.B. withMullard L.P.1:86.
1185. 1181 modules.

[950

100K Multiturn Varicap tuning pots. 6 for E‘I 00
MUSIC CENTRE CABINET

with hinged smoke acrylic top,

finished in natural teak veneers £R95
size 304" x 144" x 74" approx. 5

DECCA DC1000 Stereo Cassette P.C.B. £295
compleie with switch oscillator coils and tape-heads
FERGUSON. 3-speed, 7" H1 Fi tape transport mechanism,
complete with top covers. £1 595

MULLARD Built power supply. £1 50

f4.00p 4 p.£2(00

£195

complete in every detail. Same facilities as Viscount |V
amplifier. 60 + 80 peak supplied with 2 GOOOMANS
COMPACT 12" Bass woofers with cropped sides. 14,000
Gauss magnet. 30 watts RM.S. handling + 31" ¢ 040
approx. tweeters and crossovers, 49

+ £400p &p

£3g00

p&pf2.50

NOW AVAILABLE fully huift and tested.
Output 30 + 30 watts rms, 60 + 60 peak.

Designed for the experienced 0.1.Y, man. This
kit comprises of a tape transpost mechanism,
ready built and tested record replay
electranics with twin V.U. meters and
level control for mating with mechanism
Specifications - Sensitivity - Mic
0.85mV v 20K GHMS: Din, 40mV
« 400K DHMS: Output - 300mV RMS per channel
from 2K DHMS source : Cross Talk

=

1KHz
-30db - Tape Counter
3 Digit- Resettable Frequency Respanse 40Hz -8KHz + 6db

Deck Motor  9Volt DC with efectronic speed regulanons
Key Functions - Record, Rewind. £1995
Fast Forward. Play, Stop & Eject. p &of250

Opt. extras: Mains transformer to suite £2.50 + f£1 p&op

ADO-ON STEREO CASSETTE TAPE DECK KIT ./ sowmmmmm

0ISCO AMP

£350p0& p £2.50
Size approx
1327 x 53" x 63
45 watts rms. 90 watts peak outpul B-g features
include two discinputs. both for cesamic cartridges. tape
input and microphane nput. Level mixsng controls fitted
with integral push pult switches. independent hass and
treble controls and master volume

* 70 & 100 WATT

MONO 0I1SCO AMP

-

Size approx = 'Y

147 % 4" % 102 = I ’! ®
Brushed alumintum o e
lascia and rotary controls oe

Five vertical shide cootrols master volume.

tape level mic leve! deck level. PLUS INTER DECK FADER
for perfect graduated change from record deck No 1 to

No. 2 orvice versa. Pre fade leve! control - 70 watt ER7
{PFL) lets YDU hear next disc before tading '“U wall ak
itin_ VU meter monitors output level p&pfann
Output 100 watts RMS 200 warts peak. 100 watt [65

CHASSIS RECORO - GARRARD DECK CC10A £795

PLAYER OECKS Record changer with cue,
stereo ceramic cartridge. p & p £2.00
B5R MP60 TYPE Single

i ¥ play record deck ’ [1 595
fess cartridge. p&pf2.55
Cartridges to suit above

W

Acos, magnetic stereo  £4.95
12" x 83" Ceramic stereo £1.95
approx BSR automatic record player deck

cueing device and stereo ceramic head. p & p £2.55 £ 995

BSA MP 60 type. complete with magnetic cartridge, f29
diamond stylus. and de luxe phinth and cover.  p & p £4.50
Home 8 Track cartridge player This umt will match £ 50
with the Viscount IV 9° <8 x 33" p&pr2s0  L10

N

Order by gwing
credit card
number ONLY.

RiiTnV]C

323 EOGWARE ROAD, LONDON W2
21D HIGH STREET, ACTON W3 8NG
ALL PRICES INCLUDE VAT AT 12

All items subject to avasilability. Price correct
at 14.78 and subject to change without notice

EASY TO BUILD RECORO PLAYER KiT

for the D-1-Y man who requires a stereo

unit at a hudget price, comprising ready

assembled stereo amp, module, Garrard % <

auto / manual deck with cueing device. m
pre-cut and finished cabinet work DOut-

put 4 watts per channel, phones socket

and record/replay socket. Without Speakers. £1 795 p&pEZ.UOJ

Personal Shoppers EDGWARE ROAD LONDON W2 Tel:

01-723 8432.

9.30am-5.30pm. Halt day Thussday

ACTON - Mail Drder only. Nc

callers G0ODOS NOT DESPATCHED OUTSIDE UK

msumuun TWIN

\
9 (\

..

BANK 5 1117

LENG TH
14: inches

UNIT
- B4

GLOBAL CA

CRESCENT RADIO LTD.

MAIL ORDER DEPT.

1 S8T. MICHAELS TERRACE, WOOD GREEN,

LONDON N22 4SJ
PHONE: 888-4474

R SPEAKERS

150"

Wired ready for use
Complete with three
100 wan colouved lam

that flash mndom

Sound toLight ..,
MASTER UN/T WarTs

CHANNEL

MEY: Y 8 o 530'95

ovre;

T MAns el Soceer

LR 17

TYPE B 3 BANKUNIT

{Less Lamps)

Flltlng

100 WATT SPOT L AMPS
RED.YELLOW.GREEN] 3 tamos

BLUE. E 50 sachf £4 50
CLEAR ' B.C.or £S.
CUPRICHS INCLUDS

& Ph
[ hage 91,008 0pedy (0 the Uaied R ingdom oniy)

Momimum

itting

nd [

T

F.".,,gfw 50/ £5,.,,£18:50

£7 99¢s F7499

_/“'7_'
-£19% P y es;

INCLUDN G (,«Z".,x A
d

{ Flllmg

£11.35

ZAcry

"”-ng fl 1.35

e {7
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less Iamp;

A SPOT

~ "

BC Flrr:né E S

£230 £2.300

q.v -

UN
&“ Length

i\v‘%}‘v

{less lamps}

nd 20p foc iliustrated leaflet & price lis
a = N ERIN r »
’ 2 » M SCE ¢ - D
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Eagle's CG2 high-performance car speakers.
The CG2's have adjustable pedestals and are
intended for rear parcel shelf mounting.
Supplied in pairs with connecting cable.
Dimensions: 120 x 140mm. Impedance:
4 ohms. Power Handling: 5 watts.

OUR PRICE: £6.45 + 121% VAT

STEREO
JUNCTION BOX
This popular stereo
junction box has the
tacility for two pairs of
headphohes and two
Uspeakers. A 3 position switch enables you
to select headphones, ioudspeakers or both.
All speaker terminations are 2 pin din type
OUR PRICE: £3.20 + 12§% VAT,

EFFECTS PROJECTOR
(150 watt)
\
range of accessories g
and is of a sturdy

Ideal for disco
metal construction. Comes complete

work, this versatile
machine takes a

with bulb and 6in. Liquid Wheel
Ready to use.

A bargain at £34
+ 8% VAT

a

R

ITI 1 SIGNALINJECTOR
AF/RF signal for quick fault-finding on audio
and allied equipment. Detachable probe;
indicator light. Comptete with battery and
instructions.

PRICE: £4.95 + 8% VAT

T1206 2-STATION INTERCOM
Ideal for home, office or shop. Resilient
high-quality plastic housing with concealed
speaker. Master station has call/tatk button
and on-off/votume control. 4 transistor circuit
gives ciear speech. Supplied ready for table-
top or wall mounting with approx. 12 metres
of connecting lead, stapies and banery
Dimensions: 115 x 78 x 38 m

OUR PRICE: £6.75 + 12} “¢~ VAT,

3 KILOWATT PSYCHEDELIC LIGHT
CONTROL UMIT (1000 Watt per
channelf)

Three channel Bass. Middie, Treble-
The input of this unit is connected to
the loudspeaker terminals of an amp-
lifier and the required lighting is
connected to the output terminals of
the unit thus enabling you to pro-
duce a fascinating sound to light

display
Full instructions supplied or S A.E
for details.
Fantastic Value at £20:00
8% V.AT

LOUDSPEAKER SELECTION
124% V.AT

2;in. 8. 4D, and 75 ohm at £1-10
(please state which impedance
required)
5in. 8 ohm Ceramic at £1-70
8in. Goodmans “Audiom 8PA" 8 ohm
15W £5.26.

‘ELAC" Dual Cone 8 ohm
10 watt at £4-75

s

10in

ACCESS AND BARCLAYCARD ACCEPTED—PHONE ORDERS WELCOMED
ALL PRICES INCLUDE POSTAGE—PLEASE ADD V.A.T AS SHOWN—S.A.E

WITH ALL ENQUIRIES PLEASE

Personal callers weicome at: 21 GREEN LANES, PALMERS GREEN, N13.
and 13 SOUTH MALL EDMONTON N9.

Phane: 888 3206
Phone: 803 1685
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WATFORD ELECTRONICS

35 CARDIFF ROAD, WATFORD, HERTS.. ENGLAND
MAIL ORDER, CALLERS WELCOME. Tel. Watford 40588/9

ALL DEVICES BRAND NEW, FULL SPEC. AND FULLY GUARANTEED. ORDERS
DESPATCHED BY RETURN OF POST. TERMS OF BUSINESS: CASH/CHEQUE/
P.O.s OR BANKERS DRAFT WITH ORDER. GOVERNMENT AND EDUCATIONAL
INSTITUTIONS' OFFICIAL ORDERS ACCEPTED. TRADE AND EXPORT INQUIRY
WELCOME. P&P ADD 30p* TO ALL ORDERS UNDER £10.00. OVERSEAS ORDERS
POSTAGE AT COST. AIR/SURFACE.
MINIMUM ORDER £2.00 PLEASE.
VAT Export orders no VAT. Applicable to U.K. Customers anly Unless stated otherwise. all prices
are exciusive of VAT Piense add 8% to devices marked * . To the rest add 12}%.

We stock many more items.

Ground. Nearest Undovground/B

gags to visit us. We are situated behind Watford Football
9.00 am - 6.00 pm. Ample Free Car Parking space available

tation: Watford High Street. Open Monday to Saturday
POLYESTER CAPACITORS: Axial lead type. (Values are in uF)
400V: 0.001. 0.0015 00022, 0.0033 8p; 0.0047 0.0068 001. 0.015 0018 9p; 0022
0.033. 10p; 0.047, 0068 14p; 0.1015p; 0.15. 0.22 22p; 0.33. 0.47 39p, 0.68 4Sp.
160Vv: 0.039, 0.15 022 135 0.33.0.47 22p; 0.68, 1.0 29p; 1.5 33p; 22 38p; 4.7 47p.
DUBILIER: 1000V:0.01 O 1516;1; 0.022 18p; 0047 16p; 0.134p; Q47 43p.

POLYESTER RADIAL LEAD (Values in oF! 250V:
0-01 0-015 6p; 0-022 0-027 7p; 0-033.0-047,0-068 0-1
022 0-33 14p; 0-47 16p; 0-68 20p; 1-0 24p; 1-5 27p; 2- 2

FEED THROUGH
CAPACITORS
100uF 350V

1512;1;
8p

ELECTROLYTIC CAPACITORS: Axval lead |ype (Values are in uF}

63v 047 10,15 22 25 33, 688 15, 22 9p; 47. 32, 50|2p 63 10027p,

50V: 1.0 7p; 50 100 220 25p; 470 504 1000 2200 68p; 40V: 22 33 9p; 100 12p; 3300

SZp, 4700 64p; 35V: 10 33 7p; 3304 ; 1000 49p; 25V: 10,22 4 s, ; BO. o

88 250 13p 470. 640 25p; 1000 27p: 1 00 300: 2200 410: 3300 52p; 4700 54p; 16V:
40.47.68 7p,; 100 125 8p; 330, 470 16p; 1000, 1500 20p; 2200 34p; YoV: 4. 100 6p;

640 10p; 100 14

TAG-END TYPE: 70\/ 2000 98p; 4700 121p; 50V: 3000 75p; 40V: 4000 70p; 2500 65p,

25V: 4700 48p; 2000 37p; 40V: 5’000 200095p; 325V: 200 + 100 « 50 « 10 ‘ISOp.

TANTALUM BEAD CAPACITORS
Isv: O1uF 022 033 047 068
10 22,F 33 47 68 25Vv: 15 10
20V: 1.5 16V: 10uF 13p each
47.100 40p. 10V: ZZuF 33,47 6V:
47,68,100,3V: 68, 100uF. 20p each

MYLAR FILM CAPACITORS
100V:0 001 0002 0005 QO!1uF
0015 002 004 G0S 0056uF
01uF 015 0.2 9p 50V:047,

CERAMIC CAPACITORS 50V
0 5pF 10 10nF

150F 22nF 33nF 470f

oy

POTENTIOMETERS (AB or EGEN) OPTO

Carbon Track, }W Log & §W Linear vatues ELECTRONICS»
500Q. 1K & 2K llin onlyi. Single 26p | LEDs clip
5K 2MQ single gang 26p | TIL209 Red

5K() 2MQ single gang D/P switch 56p | TIL211 Gin

5K () 2M{) dual gang stereo 70p | 1212 Yellow
O

2" Red

2 Yellow Green
QCP70

ORP12
AINST77

7 Seg Displays
TiLI12CAn3
TIL313CCth 3
TIL321 C AnS
TIL322CCinG
DL704 CCth
01707 CA
DL747CA
FND 357

LCD 34 digit
LCO a digit

SLIDER POTENTIOMETERS
25W log and inear values 60mm

5K{} 5OOK() single gang

1OX0-500KQ) dual gang

Selt Stich Graduaied Bezeis

Sp
p
11p

3peach
4p eacn
6p

r25
125
130
130

99

99
180
140
975
975

PRESET POTENTIOMETERS
Verucal & Honzontal
1W 500 5MQO Minature
U 25W 1000—3-3M{1 Horiz
0 25W 200€} 4-7M({}Vert

8p
10p
10p

POLYSTYRENE CAPACITORS
1OpF to 1nF 6p; 1 BnF 1o 47nF 10p.

SILVER MICA (values n pF| 3-3 4-7
68 10 12 18 22 33 47 50 68 75
82.85 100 120,150,220 9p sach
250 300 330 360 390 600 82D 16p each

RESISTORS
Miniature  High

RANGE

5%
Low

199

Carbon
noise

100

Ene make
Stability

VAL

32

74193

74194
74195
74196
74197
74198
75150
75491

995
4412F1650
4412F1380
4415F 795
4415v 795

125! 4521
382} 4522

LINEARIC'S
702

709C 14 pin
710%
741C# 8 pin
747C

AY-3-8500%
AY-3-8710%
AY-5-1224A

ICL7106Ev#

97
ICM7205% 1150

MC1304P

MC1310

MC1458
MC1496
MC14433L
MC1710CG
MC3401
MC3340P
MC3360P
MFC40008
MFC8040w
MK50253#
MK50362#%
MM2102-2 190
MM2112- 2Ni3|0

NE5S65AN
NES66#
NEG67w
NE571
RAM2102-2%
RC4136Dw 12
ROM2513w
5G3402
SN72733N
SN76003N
SN76013N
SN76023N
SN76033N
SN76115N
SN76227
TAAB21AX1

TBA641BX1
TBA6E5]
TBABOO
TBAB10S
TBAB20
TBA920Q
TDA1022%
TDA2020
TLOB1CP*
TLOB2CPw
TLOB4ACPw
UAA170
ZN414
ZN424

1000 1800, 2000 2200 20p sach w2204 7M

4 7M

€24
£12
£12
2% Metal FiIm 100- 1M
1% Metal Film 50 1M

100  price apples to Resistors of each type
101 mixed values

e
1.5p
4p
4p

SWITCHES v
TOGGLE 2A 250V
SPSY

opoT 350
4 pole onvoHf 58p
SUB-MIN TOGGLE
SP changeover 59p
SPST on/oft 54p
DPOT 6 tags 78p
DPDT Centre ot 92p
DPDT Biased 115p
SLIDE 250V:
1A DPD™

14 OP crover
JADPDT

4 pole c/over
PUSH BUTTON
Spring loaded
SPST an/pff
SPDT c/uver
DPDT 6 Tag

SWITCHES # Miniature Non-Locking

CERAMIC TRIMMER CAPACITORS

2 7pF 4 15pF 6 25pF B 30pF 20p 26p

MINIATURE TYPE TRIMMERS
25 6pF 3 10pF 10 40pF
5 25pF 5 15pF 60pF 88pF

22p
30p

COMPRESSION TRIMMERS
3 40pF 10 80pF 25 190pF
100 500pF 1250pf

PE String ENSEMBLE

25p .
Components now available

38p

JACK PLUGS
Ptastic

SOCKETS

moulded
with
break
cantacts
2

14p
16p
13p
24p

Screened in line

coup(evs

12p
18p
22p

2.5mm
3.-5mm
MONO

STEREQ 55p

85p
a5p

p
24p

oIN
2 PIN Loudspeaker
3.4.5 Pin Audio

SOCKETS

Push 1o Make 15

ROCKER \whus) 10A 250V

SP changeover cenire ot
ROCKER: (black} on/off 10A 250V
ROCKER: illuminated {white|
Lights when on JA 240V
ROTARY: |ADJUSTABLE STOP} 1 pole
way 2p'2 6w 3p/2-4W 4p/2-3W
ROTARY Mains 250V AC 4 Amp

Push to Break 26p
8p

28p

CO-AXIAL (TV} 23p

PHONO
assorted colours
Metal Screened

140

52p
212
4tp
42p

BANANA  4mm

2mm
tmm
3mm

DIL SOCKETS ® (Low Protie - Texas}
B pin 10p; 14 pin 12p; 16 pin 13p; 18 pin 20p;

WANDER 20 pin 26p; 24 pin 30p; 28 pin 42p; 40 pin 58p.

DALO ETCH
Resist  Pen
Spare Tip 75pw

TANK
BATTLE

Build this fantastic TV
GAME with realistic battle
sounds — Steerable Tanks —
Controllable Shell trajectory
and Minefields to avoid.

COPPER
BOARDS ¥
Fibre Glass
Single Sided
6x6

RHYTHM LRES
GENERATOR _8x10i
Build this PE {Jan. 78} Easi- LT
build Low cost Rhythm Gen- | 7z23c a8p
erator. We are the sole sup- | 1248258  9se
pliers of the complete Kit 1A 5v 140p
including the case, pre- | {aiay 1eo
drilled printed front panel

and the printed Circuit

Boards.

1A 18V 150p
LM323k  625p
1A - BV 220p
1A —12V '220p
Plastic - Ve

Complete Kit price incl. VAT

£49.95 only. P & P £1.10

insured. Ready Built Units

available in limited guan-

tities at £65.00 plus P & P.

1A 6V, 12V, 15V,
|8\‘ 24y 98p sach

Send S.A.E. for descriptive
| leaflet.

78p
130p

70p

A really exciting and skilfut
game simply constructed
with our easy to follow
instructions.

IC AY-3-8710 £9.78%
Basic Kit {just add controls)
Price: Only £17.98%
{p&p 30p)

Complete Kit incl. cases & controls
Price: Only £24.30%
{p&p 30p}

5v. BV, 8V
|2v 15V 51p each

Plnsnc v.
0.5 BV,
|2v vbv 959 each

LmM320-12

LM327N
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TRANSISTORS

AC117%
AC125%
AC126%
AC127w

BC170
BC171
8C172
BC177
BC178

Amaaaa

-
CVOCVOWEBENO=~

NN

-
NNW—L=2s000NWWAOOVOWOW®D =

-

BSX20w
BSY6E5W
BSY95

BSY95A% 18

o b s (OIS bt b b

BUZOBt

ME4 102
ME6002
MJ29565
MJ400*
MJ49 1%

MJE370
MJE371
MJES20
MJE521

MPF102
MPF103
MPF 104
MPF105
MPF106
MPF107
MPSAQS
MPSAQS

5567
M08001t1 58

60
MJ2955+ 120
MJE340« 45

MJE2955% 11
MJE3055% gO

225

55
60
45
65

ZTX303
ZTX304

2N2217%

2N24B3w
2N2484w
2N2646w
2N2784
2N2B46
2N2B94

2N2926G
2N29260
2N2926R

2N3252

20
2N1671%190
2N1671B%195

2] 60
2N2160% 105
2N2218Aw 35

2N2219A% 22
2N2§20At 26
1

2N3302

10
2N3715% 250
2N3772#170
2N3773w 282

2N4037w
2N4058
2N4061
2N4064w 120
2N4236% 145

48

23
20
45
45
21
15

28
30
48
55
140
30

10

40673% 68
Matched
Pair

10p extra.
CHOKES
SC60

100mH 60

709



VALVE MAIL ORDER CO.
Climax House
Fallsbrook Road, London SW16 6ED
SPECIAL EXPRESS
MAIL ORDER SERVICE

3 9 £ £p
AAT19 0-20 [ BCY71 0-22 [ *MPSUO1  0-32 | *ZTX550 0-20
AAY30 0-13 |BCY72 0-17 | *MPSUOE  0-40 | 1N914 0-28
AAY32 0-15 [ BCZ11 1:50 | *MPSUS6  0-45 | 1N916 0-28
AAZ13 0-25 | BD115 0-80 | NKT401 200 | 1N4001 0-55
AAZ15 0-31 | BO12 1-50 | NKT403 1-73 | IN4002 0-55
AAZ17 0-25 [BD123 1-50 | NKT404 1-73 | 1N4003 0-28
AC107 0-75 | BD124 130 | NESSS 0-45 | 1N40CA 0-28
AC125 0-30 (BO131 0-51 1 OAS 0-75 | 1N4005 0-20
AC126 0-25 | BD132 0-54 | OA7 0-55 | 1N4006 0-26
AC127 0-2$ [ *BD135 9-35  OA10 0-55 | 1N4007 0-45
AC128 0-2§ | "BD136 0-38 | OA47 0-14 [ 1N4009 0-40
AC141 0-20 | "BD137 0-37 | OA70 0-30 | IN4148 0-40
AC4IK 0.35 | *BD133 0-40 ( OA79 0-30 | 1N5400 0-20
AC142 0-20 | *BD139 0-43 | OA81 0-30 | INS401 025
AC142K 0-3p | *BD140 9-47 [ OABS 0-30 | 1544 0-35
AC176 0-25 | BD144 2-00 | OA%0 0-08 | 15920 0-35
AC187 0-25 | BD181 1:3 | OAg1 0-08 | 15921 0-35
AC188 0-25 (80182 1-40 | OAg5 0-08 | 2G301 0-50
ACY17 0-¢5 ( BD237 0-80 | 0A200 0-10 | 2G302 0-20
ACY18 0-85 | BD238 0-85 | OA202 0-11 | 2G306 0-36
ACY19 0-65 | BOX10 0-75 | OA210 0-75 | 2N404 0-37
ACY20 0-¢5 | BOX32 2:25 | OA211 0-75 | 2N696 0-42
ACY21 0-¢5 (BOY20 1-42 | OAZ200 0-85 | 2N697 0-37
ACY39 1.25 | BDY60 0-75 | OAZ201 0-85 | 2N698 0-22
AD149 0-70 | BF115 9-39 | OAZ206 0-65 | 2N705 0-92
AD161 0-75 | BF152 0-25 | OAZ207 0-85 | 2N 0-78
AD162 9-75 | BF153 0:25 | OC18 1-25 | 2N708 1-20
AF106 0.45 | BF154 0-25 | 0c20 2-00 | 2N930 0-20
AF114 0-25 | BF159 0-35 | oc22 2-50 | 2N1131 0-20
AF115 0-25 | BF160 0-30 | oc23 2-75 | 2N1132 0-20
AF116 0-25 | BF167 0-39 | 0C24 3-50 | 2N1302 0-20
AF117 9-25 | BF173 0-39 | OC25 0-90 | 2N1303 0-20
AF139 0-4¢ | BF177 0-3 | OC26 0-90 | 2N1304 0-35
AF186 1.50 |BF178 0-45 | OC28 2-00 | 2N1305 0-36
AF239 0-45 | BF179 0-40 | 0C29 2-00 | 2N1306 0-36
AFZ11 2-75 | BF180 0-45 | OC35 1-50 | 2N1307 0-40
AFZ12 2-75 | BF181 0-45 | OC36 1-50 | 2N1308 0-59
ASY26 0-4s | BF182 0-45 | OC41 0-50 | 2N1309 0-42
ASY27 0-50 | BF183 0-45 | oC42 0-50 | 2N1613 0-80
ASZ15 1-25 | BF184 0-39 | OC43 1-50 | 2N1671 0-85
ASZ16 1-25 | BF185 0-37 | OCa4 0-50 | 2N1893 1.00
ASZ17 1-25 | *BF194 0-12 | OC4s 0-50 | 2N2147 1-00
ASZ20 0-75 | "BF195 0-11 | OC71 0-45 | 2N2148 0-40
AS221 1-50 | *BF196 0-13 | OC72 0-45 | 2N2218 0-52
AUT13 1-70 | *BF197 0-14 | OC73 1-00 | 2N2219 0-85
AUY10 1-70 | BF200 0- OoCT4 0-75 | 2N2220 0-80
BA145 0-15 | "BF224 0-20 | OC75 0-80 | 2N2221 0-70
BA148 0-15 | *BF244 0- oc7e 0-50 | 2N2222 0-80
BA154 0-10 | BF257 0-37 [ oc7? 1-20 [ 2N2223 0-80
BAI155 0-12 | BF258 0-42 | OCs1 0-75 | 2N2368 0-90
BA156 0-13 | BF258 0-45 | OCO1Z 100 | 2N2369A 3-67
BAWS2 0-05 | *BF336 0-50 | OC82 0-75 | 2N2484 1.78
BAX13 0-07 | "BF337 0-53 | OCa3 0-55 | 2N2646 0-45
BAX16 0-07 | *BF338 0-55 [ OC84 0-80 | 2N2904 0-86
BC107 0-12 | BFS21 2-271 | OC12 1-50 | 22905 0.57
BC108 0-12 | BFS28 1-38 | OC123 1-85 | 2N2906 0-86
BC109 0-13 | *BFS861 0-25 | OC139 2-25 | 2N2907 1-89
*BC113 0-15 | *BFS98 0-25 | OC140 1-95 | «2N2924 0-95
*BC114 0-18 | BFW10 0-90 [ OC141 2:25 | *2N2925 2:00
*BC115 0-19 | BFWI1 0-90 | O0C170 075 | *2N2926 1-10
*BC116 0-19 | BFX84 0-38 | OCi71 075 | 2N3053 0-45
*BC117 0-22 | BFX85 9-41 | oC200 1-00 | 2N3054 0-60
*BC118 0-18 | BFX87 0-35 | OC201 1-50 | 2N3055 1-00
*B8C125 0-18 | BFX88 0-32 | 0C202 1-25 | 2N3440 0-80
*BC126 0-25 | BFYS0 9-28 | 0C203 1-75 | 2N3441 0-80
*BC135 0-15 | BFYS1 9-26 | OC204 1-25 | 2N3442 0-80
*BC136 0-18 | BFY52 0-26 | 0C205 1-75 | 2N3525 0-80
*8C137 0-16 | BFY64 0-30 | 0C206 1-75 [ 2N3614 0-68
*BC147 0-10 | BFY90 1-32 | oc207 1-25 | *2N3702 0-85
*8C148 0-10 | 8SX19 0-34 | OCP71 1-25 | *2N3703 3.00
*BC149 0-13 | 8SX20 0-34 { ORP12 0.83 | *2N3704 3-00
*BC157 0-12 | 8Sx21 0-32 | *R20088 2-25 | *2N3705 3-00
*BC158 0-11 | BT106 1-25 | *R2009 2-25 | *2N3706 1-00
*BC159 0-13 | BTY79/400R 3-19 | *R20108 2:25 | *2N3707 2.48
*BC167 0-13 | *BU20S 2:25 | Y1C44 0-38 | *2N3708 2-00
*BC170 0-18 | "BU206 2-25 | T1C2260 1-30 | *2N3709 1-75
*BC171 0-14 [ *BU208 2-50 ) T1L209 0-25 | "2N3710 0-90
*B8C172 0-13 | BY100 0-45 | *+71P29A 0-50 | *2N3711 200
*BC173 0-15 | BY126 0-14 | ~71P30A 0-80 | 2N3771 0-90
8c177 0-19 | BY127 0-15 | T1P31A 0-62 | 2N3772 0-90
8ci7s 0-18 | BZX61 0- T1P32A 0-75 | 2N3773 0-90
BC179 0-20 | Series TIP33A 1-00 | *2N3819 2-50
*BC182 0-11 | BZvas 0-13 | T1P34A 1-20 | *2N3820 2-60
*8C183 0-11 | Seres TIP41A 0-70 | *2N3823 5-00
*8C184 0-12 | GRS1/05 0-45 | T1P42A 0-90 | 2N3866 1.75
*BC212 0-14 [ CRS1/40  0-60 | T1P2955 1-00 | *2N3904 157
*BC213 0-14 | CRS3/05 0-45 | T1P3055 0-50 | *2N3905 1-00
*BC214 0-17 | CRS3/40 0-75 | *T1543 0-35 | *2N3906 1-10
*BC237 9.17 | CRS3.60 0-90 | *zS140 0-25 | *2N4058 1-65
*BC238 0-12 | GEX66 1-50 [ +75170 0-12 | *2N4059 1-65
8C301 0-45 | GEX541 1-75 | ~235178 0-54 | *2N4060 1-85
BC303 0-60 | GJIM 0-75 | «zS271 0-22 | *2N4061 1-48
*BC307 0-20 | GJSM 0-75 | 75278 0-56 | *2N4062 1-48
*8C308 0-18 | GMO378A  1-50 | «z7x107  0.11 [ *2N4124 1.26
*8C327 0-22 | 'KS100A 0-40 | «Z7x108 0-10 | *2N4126 1.25
*8C328 0-18 | MJE340 0 *ZTX109 0-12 | *2N4286 1.25
*8C337 0-19 | MJE370 0-85 | «Z7x300 0-12 | *2N4288 110
*BC338 0-18 | MJE371 0-81 | +Z7x301 0-13 | *2N4289 1.20
BCY0 1-00 | MJES20 0-85 | «zyX302 0-17 | *2N5457 1-00
8cyat 1.00 | MJES21 0-75 | «Z7x303 0-17 | *2N5458 225
8CcYa 1.00 | MJE2955  1-25 | aZ7X304 0-19 | “2N5459 2.25
BCY33 0-9¢ MJEOSS  0-76 | «77x311 (.42 | 3N125 1-78
8CY34 0-90 [ 'MPF102  0-30 | «Zyx314  0-20
BCY39 3.00 | 'MPF103  0-30 | «77x500  0-13
BCY40 1-26 | TMRF104 030 | «77x501 0-14 | INTEGRATED Plugs in socket
8CY42 0-30 [ JMPF105S  0-30 ) «77x502 0-16 | CIRCUITS —low profile
BCY43 0-32 | [MPSAGE  0-25 | «77x503 0.7 020 8pnDIL 0.1
BCYS8 0-2 | "MPSASS 825 | 7Tx504  0-20 | 7401 0.20| 4pnDIL 015
BCY70 0-18 *ZTX531 0-20 | 7402 0-20| ¥ pin DIL 017
Open daily tc callers: Mon.~Fri. 9 a.m.-5 p.m.
Valves, Tubes and Transistors - Closed Saturday/|pyjces correct

Terms C.W.O. only - Tel. 01-677 2424-7
Quotations for any types not listed S.A.E. when going
Post and Packing 25p per order +8% V.A.T. to press
Items marked * 12{%

Do-it-Yourself Kits Or Factory Assembled

OWERSIOrgans

OWERSIPianos

OUWERSI String Ensembles

OUWERSI MATICRhythm
OWERSIMATIC Accompaniment
OUWERSIVOICERotor Sound-String Choir
OUWERSIProfessional Series
OWERSI Audio Mixer 2004
OWERSITONE Rotating Baffles
OWERSI Speaker Cabinets

Send for our 104 page full-colour cata-
logue and 16-page price list, for £2.00,
which is refunded against your first order
value £25.00.

AURA SOUNDS (P2),
Copthorne Bank, Crawley, W. Sussex.

ELEGTROVALUE

All the many types of components we supply are BRAND NEW and guaranteed and only

q

from f. ers direct or app ppliers. No surplus, no seconds

| CMOS - buffered and protected

OUR COMPUTER TAKES GOOD CARE OF YOUR ORDERS
SIEMENS CAPACITORS* RESISTORS

World famous for quality and dependability — 1 3. § watts® - 2p each®: metal film. metal
PCB TYPES - 7.5mm PCM 0.001 to 0.01 oxide and 1 watt carbon 5p ea®: good quan-
5p each: 0.15 to 0,047 6p ea. 3 tity discounts. Magnetic field dependent
Smm PC‘M‘O 068, 0 17p.0.22 10p from £1.50. Hall Effect from £1.23.
CERAMIC 2.5mm PCM 0.01. 0.022 4p: | SIEMENS TRANSISTORS
505,008 Snse ongase 201 tp, " | St o romap o e0s

- 8 b :yellow or green or 5mm}
100/25. etc. For full range see our current lists. ph‘;(gl"ans,sm?; from 7%‘,.

KEEN PRICES * GOOD SERVICE * WIDE RANG
DISCOUNTS V.A.T. - Add 8% to value of order or

Vel 124% with items marked®
5% if list value of order {No V.A.T. on overseas orders)

Goods sent post free on C.W.0. orders in
over £10 U.K. over £5 list value. If under, add 27p
10% if list value of order per order

over £25. Discounts avajlable | MONTHLY BARGAIN LISTS

where cash (P.O. or cheque) S.A.E. brings mot.thly list of bargains
Also current quick reference price list of all

is sent with order. ranges

Cash with order {P.Q. or cheque payable to Electrovalue Ltd} or your Access or Barclaycard number.
TRADE AND INDUSTRIAL ENQUIRIES INVITED

For all round satisfaction — be safe — buy it from ELECTROVALUE

Dept PE6, 28 St Judes Rd, Englefield Green, Egham, Surrey TW20 OHB.
Phone Egham 3603: Telex 264475.

Northern Branch {Personal shoppers only} 680 Burnage Lane, Burnage,
Manchester M19 1NA. Phone (061) 432 4945.
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TWO NEW SUPERMODULES:
170W INTO 4 OR 8 OHMS

By popular demand we have designed higher powered versions of our well known
modules. The CE 1704 which gives 170W into 4 ohms and the CE 1708 which gives
170W into 8 ohms are physically similar to the original types and have the same
combination of compatible performance features which makes CRIMSON amplification
audibly superior to the competition and the only choice if you have an ear for music.
We have aiso produced suitable power supplies which again use our superb TOROIDAL
TRANSFORMERS, only 50mm high, with a 120-240 primary and single bolt fixing.

Write or phone for more information and biased opinions.

POWER AMPLIFIER MDOULES Home  Eurape T.H.D.
CE 608 60W/8 ohms 35.0-35V £16.30 £16.80

s TYPICALLY <-02% ANY
POWER, 1kHz, 8 OHMS

CE 1004 100W/4 ohms 35-0-35V  £19.22 £18.30 | T.(D. : INSIGNIFICANT

CE 1008 100W/8 ohms 45-0-45V  £23.22 £23.00 R IMIT:

CE 1704 170W/4 ohms 45-0-46V  £28.12 £28.46 :;.:v:”?gs t M'Ti f%{j‘f

CE 1708 170W/8 ohms 60-0-60V  £31.90 £31.04 | o T o oHr T
TOROIDAL POWER SUPPLIES STABILITY : UNCONDITIONAL

CPS 1tor2xCE B08or 1 x CE1004 £1447 £1840 | PROTECTION  :DRIVES ANY {OAD
CPS 2 for 2 x CE 1004 or 2/4 x CE 608 £16.82 £20.57 SAFELY

CPS 3 for 2 xCE 1008 or 1 x CE 1704 £17.68 £21.35 | SENSITIVITY 1 775mV (250mV or
CPS 4 lor § x CE 1008 £1631 £18.18 100mV ON REQUEST)

CPS 6 for 1 x CE 1708 22.68 £26.50 Size

£22.81 : 120 x BO x 25mm
CPS 6 tor 2xCE 1704 or 2 x CE 1708 £23.88 £27.70

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
113#in x 84in 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 compiete understanding
of the design and operation of calculators and computers.

Design of Digital Systems.

HEATSINKS

LIGHT DUTY S0mm  2°C/W £080 £1.30
MEDIUM POWER 100mm 1.4°C/W £1.60 £240
DISCO/GROUP  150mm 1.1°C/W £230 £3.65

CRIMSON ELEKTRIK
Please note our new address
and telephone number:
1A STAMFORD STREET,
LEICESTER LE1 6NL
Telephone: (0533) 537722

THERMAL CUT-DUTS

Recommended ftor improved reliability

T0°C for use with Free Air Heatsink £1.60 £1.80
40°C for use with Fan Cooled Heatsink £1.80 £1.90

Home prices include V.AT. and postage. C.0.D. 90p extra, £100 limit. Export no problem.
European prices include carriage. insurance and_handting, payment in Sterling by bank

draft, P.O., International Giro or Money Order. Outside Europe, please write for specific

guote by return. Send SAE or two International Reply Coupons for full literature.
avourable trade quantity price list on request. High quality pre-amp circuit 20p.

DIGITAL CLOCK KITS
. .. thousands sold
TEAK or PERSPEX cases
3" Red LEDS. 4 digit 12hr display PM
indicator. Mains frequency accuracy.
Complete instructions. Power cut

flasher. Real wood or Perspex: White,
Black, Red, Green, Blue. 6" x 23" x 3"

DELTA ALARM: Auto Brightness. Pulsed Tone. 9 min snooze.

Electronics only kit: Non Alarm £10.00 Alarm £13.00
Complete with case: Non Alarm £13.00 Alarm £16.00
Ready Built Tested Working: add £ 1.00

Timer Facility: Display Seconds, Stopwatch use, Sleep Delay: 50p extra

DISPLAYS: 3" Red LED FND500 £1.20 each. 6 for £6.48. NSB5430 {” red
LED. Stick of 4 £4.32. 5LTO2 stick of 4 Green £5.40.

CLOCK CHIPS: MK50253 Alarm 12/24hr 4/6 digit £5.40. MM5385 £4.32.
MK50362N calendar £7.56. 6 digit counter 5039576/7 £9.18.

MICRO PROCESSOR: 780 CPU £21.60. CTC & PIO £15.12. MK4096N
300nS 4KXI Dun RAM £6.75. 1702A UV PROM 450nS £10.80

BATTERY RECHARGER: Mains Adaptor with 4-way Plug. 4XAA {1.2v) Ni
Cads plus holder £8.64. AA Ni Cads separately £1.20
BARON (PE), 6 Gower Road, Royston, Herts. (0763) 43695.

Use Barclaycard or Access

£8

plus £1 packing and
surface post anywhere in
the world.

Overseas customers shouild send
for proforma Involce

Payment by credit cards accepted

Aiso avallable—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

3. Designing Circuits  to
Carry Out Logical Func-
tions

4. Flipflops and Registers

£4-60

plus 90p P. & P.

Offer Order both courses
for the bargain price £13,
plus £1 P. & P. - a saving
of £1.50.

Designer

you could
Manager

These courses were written so that
teach yourself the theory
and application of digital logic. Learn-

ing 'by self instruction has the advan-

Enthusiast  ages  of
Scientist
Engineer
Student

being quicker and more
thorough than classroom learning. You
work at your
respond by answering questions on
each new piece of information before
proceeding to the next.

own speed and must

FLOW CHARTS & ALGORITHMS — The Algorithm Writer's
Guide — Construction, content, form, use, layout of

algorithms and flow charts. Vital for computing, train- £2'95
ing, wall charts etc. Size: A5, 130 pages.

plus 45p p&p

Guarantee—If you are not entirely satisfied your money will be

refunded.

CAMBRIDGE LEARNING ENTERPRISES, Unit 2, Freepost, RIVERMILL LODGE,
ST. IVES, HUNTINGDON, CAMBS, PE17 4BR, ENGLAND. TELEPHONE ST. IVES
(0480) 67446. PROPRIETORS: DRAYRIDGE LTD. REG. OFFICE: RIVERMILL
LODGE, ST. IVES. Giro Ac. No. 278 9159. REGD. IN ENGLAND NO. 1328762

" 1
i i A Cambridge Learning E ises, Unit 2, F ,
Cambridge Learning Enterprises Rivermill Lodge. St Ives. Huntingdon, Cambe, PE17 4BR, England.
Please send me the following books:
. .sets Digital Computer Logic & Electronics @ £5-50, p & p included
SUMMER OFFER untll 18‘. Augus‘ 1 978 sets Design of Digital Systems @ £9-00 p&p included
Combined sets @ £13-00 p&p included
.The Algorithm Writer's guide @ £3-40, p & p included
Just send this token with your order for a 10% NBIME & e e et e e e e e e e e e
discount which entitles you to books at the AGATESS .« .o vt oet e ettt e et e e e
fo"owing prices: .............................................................
o . i I'enclose a *cheque/PO payable to Cambridge Leamning Enterprises
Digital Computer Logic & Electronics £4.95 for £
A Please charge my *Access/Barclaycard/Visa/Eurocard/Mastercharge/
DeSign of D'gltal sy5tems £810 Interbank aCCOUNt MUMDBEr . . .. ... ot e
i . Signature ... ... *delete as appropriate
Comblned set £11 70 Telepfhone) grders from credit r<]:an|1d holgersb aicgptgq on I('_)48((;—6744(:‘:
i L H b raft in sterling drawn on
A|go"thm writer s Gl"de £3‘06 L-(aa[\:::onnesan\::rseas customers should send a ban aft in ste ! [s] o
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KITS FOR SYNTHESISERS, SOUND EFFECTS

COMPONENTS SETS include all necessary resistors.
capacitors, semiconductors. potentiometers and
transformers. Hardware such as cases, sockets, knobs,
keyboards, etc. are not included but most of these may
be bought separately. Fulier details of kits, PCBs and
parts are shown in our lists.

CIRCUIT AND LAYOUT DIAGRAMS are supplied
free with all PCBs unless “"as published™.
PHOTOCOPIES of all P.E. texts for most of the kits
are available—prices in our lists.

PHONOSONIGS

MAIL
PRINTED CIRCUIT BOARDS,
COMPONENTS TO A
MARKET.

ORDER SUPPLIERS OF QUALITY
KITS AND
WORLD-WIDE

P.E. MINISONIC Mk. 2 SYNTHESISER

A portable mains-operated Miniature Sound Synthesiser.
with keyboard circuits Although having shghtly fewer
facilities than the large P E. Synthesiser the functions
offered by this design give 1t great scope and versatiity

Consists of 2 log VCOs. VCF, 2 envelope shapers, 2 voltage

controlled amps. keyboard hold and control circuits. HF
oscillator and detettor. ring modulator. noise generator,
mixer, power supply.

Set of basic component kits from £62.23
Set of printed circuit boards £9-71
P.E. SYNTHESISER (P.E. Feb. 73 to Feb. 74)
The well acclaimed and highly versatile large-scaie

mains-operated Sound Synthesiser complete with keyboard
circuits. Other circuits in our lists may be used with the
Synthesiser to good advantage.

The Main Synthesiser: PSU, 2 hnear VCOs, 2 ramp
generators. 2 input amps. sample hold. noise generator.
reverb amp. nng modulator. peak lavel circuit, envelope
shaper, voltage controlled amp.
Set of basic component kits £83.03
Set of printed circuit boards £13-20

The Synthesiser Keyboard Circuita {can be used without the
Main Synthesiser to make an independent musical instrument):
2 logarithmic VCOs, divider, 2 hold circuits, 2 modulation amps,
mixer, 2 envelope shapers and PSU.
Set of basic component kits
Set of printed circuit boards

£4818
£7-66

GUITAR EFFECTS PEDAL (P.E. July 75)

Modulates the attack. decay and filter charactenistics of 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 umts in our
range Circuit does not duphcate effects from the Guitar
Overdrnive Unit

Component set with special foot operated switches £7-59
Aiternative component set with panel switches £4.98
Printed circuit board £1.43

SOUND BENDER (P.E. May 74)
A multi-purpose sound controlier. the functions of which
include envelope shaper, tremolo. voice-operated fader,
automatic fader and frequency-doubler.
Component set for above functions (excl SWs) £7-84
Printed circuit board £1.81
Optional extra—additional Audio Modulator. the use of
which. 1 conjunction with the above component set, can
produce ' jungle-drum rhythms

Component set (incl PCB) £2.88

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)

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}

SOPHISTICATED PHASING AND VIBRATO UNIT

A siightly modified version of the ciwcuit published in
Elektor *. December 1976, and Includes manual and

automatic control over the rate of phasing and vibrato
Component set £17.69
Printed circuit board £2:33

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

The Wah-Wah etfect produced by this unit can be controlled

manually or by the integral automatic controlier
Component set (incl PCB)

AUTOWAH UNIT (P E. Mar. 77) X
Automatically produces Wah-pedal and Swell-pedal sounds
.each time a new note is played
Component set. PCB. special foot switches
Component set and PCB. with panel switches

£2.87

£4.48

£3.56

£7.27
£4.83

N
PE. JOANNA PLUS DRGAN VODICING
The basic fivé octave electronic piano (P.E. May/Sept 75 and
Sound Design) has switchable alternative voicings for Honky-
Tonk, ordinary piano, and Harpsichord or a mixture of any of these
three, together with facilities including fast and slow tremolo,
loud and soft pedal switching, and sustain pedal switching. The
modification retains all the circuitry associated with the piano
but in addition provides an organ-voice envelope facility with 6
switchable pitches, variabie attack and sustain, phasing and
vibrato.
Set of components (excl switches) for PSU, Frequency
generator, Pitch and Note Divider, Envelope Shapers, Voicings.
and Control circuitries. (Order as KIT 71-5} £109.75
Set of PCBs (Order as PCB SET 71-6) £2918

SYNTHESISER TUNING INDICATOR (P.E. July 77)

A simple 4-octave frequency comparator for use with
synthesisers and other instruments where the full versatility
of the P.E. Tuning Fork is not required.

Component and PCB (but excl sw.) £7-45

GUITAR FREQUENCY DOUBLER (P.E. Aug. 77}
A modified and extended version of the circuit published.
Component set and PC8 £4.22

GUITAR SUSTAIN (P.E. Oct 77)

Maintains the natural attack whilst extending note duration.
Component set, PCB and foot switches £4.90
Component set, PCB and panel switches £3.48

WIND AND RAIN UNIT
A manually controlled unit for producing the above-named
sounds

Component set (incl PCB) £3.72

GUITAR OVERDRIVE UNIT (P E. Aug. 76)

Sophisticated, versatile Fuzz umt. including vanable and
switchable controls atfecting the fuzz quality whilst retaining
the attack and decay and also providing filtering. Does not
duplicate the effects from the Guitar Effects Pedal and can
be used with it and with other electronic instruments

Component set using dual shder pot £6-86
Component set using dual rotary pot £8-20
Printed circuit board £1.62

FUZZ UNIT

Simple Fuzz unit based upon P.E. "Sound Design™ circuit.

Component set {incl. PCB) £2.05
TREMOLO UNIT
Based upon P E  Sound Design circutt.

Component set (incl. PCB) £3.84

/
TREBLE BOOST UNIT (P.E Apr. 76)
Gives a much shriller quality to audio signais fed through it
The depth of boost 1s manually adjustable.

Component set (incl. PCB) £2.40

P.E. TUNING FORK (P.E. Nov. 75)
Produces 84 switch-selected frequency-accurate tones. A
LED monitor clearly displays all beat note adjustments. Ideal

for tuning acoustic or electronic musical instruments.
Main component set {incl. PCB) £15:59
Power supply set {incl. PCB) £7-03

SEE OTHER PAGE FOR KEYBOARDS, AND
OUR LISTS FOR OTHER COMPONENTS AND
ACCESSORIES STOCKED

P.E. SYNCHRONOME (P.E Mar. 76)
An accented-beat electronic metronome. prowiding duple.
triple and quadruple times with full control over the beat
rate Can also be used as a simple drum-beat rhythm
generator Inctudes power supply
Component set (incl loudspeaker) £11-62
Printed circuit board £2.04

TAPE NOISE LIMITER
Very effective circuit for reducing the hiss found in most tape
recordings. All kits include PCBs

Standard tolerance set of components £2.98
Superior tolerance set of components £3.76
Reguiated power supply (will drive 2 sets) £4.69

ENVELQPE SHAPER WITHOUT VCA (P.E. Oct. 75)
Provides full manual control over attack, decay. sustain and
release functions. and 1s for use with an existing voltage
controlied ampither

Component set (incl, PCB) £4.68

ENVELOPE SHAPER WITH VCA (P.E. Apr. 76)
This untt has its own voltage controlled amplifier and has full
manual control over attack. decay. sustain and release
functions

Component set (inc! PCB) £6-68

TRANSIENT GENERATOR (P E. Apr. 77)
An envelope shaper. without VCA, having the usual attack.
decay. sustain and release functions. and in addition it also
provides a Repeat Effect enabling a synthestser to be
grog_rammed to imitate such iNstruments as a mandohn or
anja
Component set
Printed circuit board

£4.52
£1.82

WAVEFORM CONVERTER

Slightly modified from a circuit published in “Elektor”. Converts
a saw-tooth waveform into four different waveforms: sine-wave,
mark-space saw-tooth, regular triangle form, and squarewave
with an externally variable mark-space ratio.

Component set {incl. PCB but excl. sw/s) £819

VOLTAGE CONTROLLED FILTER {P.E. Dec. 74)
Part of the P E. Minisonic now released as an independent
kit for use with other synthesisers

Component set (incl. PCB) (Order as Kit £5-1) £8.22

RING MODULATOR (P.E Jan 75)
Part of the P E Minisonic now released as an independent
kit for use with other synthesisers.

Component set (incl PCB) (Order as Kit 53-1) £6.50

NOISE GENERATOR (P.E. Jan. 75)
Part of the P E. Minisonic now reieased as an independent
kit for use with other synthesisers.

Component set (incl. PCB ) (Order as Kit 60-1) £3.35

SOPHISTICATED POWER SUPPLIES
A wide range of highly stabilised low noise power supply kits
)s avallable—details 1n our lis)s.

MICROPHONE PRE-AMP (P.E Apr 77)

Component set (incl. PCB) £3.78
VOICE OPERATED FADER (P.E. Dec. 73)
For automatically reducing music volume during

talk-over —particularly useful for Disco work or for
home-movie shows.

Component set (incl PCB) £3.97

DYNAMIC RANGE LIMITER (P.E Apr. 77)

Automatically controis sound output to within a preset

level.
Component set (incl PCB} £4.58

POST AND HANDLING

U.K. orders—under £16 add 25p plus VAT, over £15 add 50p
plus VAT. Keyboards £2-00 plus VAT.

Optional Insurance for compensation against loss or damage
in post, add extra 50p for cover up to £50, £1-00 for £100 cover,
£2.00 for £200 cover. X

Eire, C.l., B.F.P.O., and otner countries are Ssubject t0
Export postage rates.

DON'T FORGET VAT!
Add 121+% (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
ordenng as it also shows Export postage rates. All
payments must be cash-with-order. in Sterling and
preferably by International Money Order or through an
English Bank. To obtain list send 50p.

PHONOSONICS - DEPT. PE66 - 22 HIGH STREET - SIDCUP - KENT DA14 6EH

MAIL ORDER AND C.W.O. ONLY
SORRY BUT NO CALLERS PLEASE
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AND OTHER PROJECTS

PHOTOGRAPHS in this advertisement
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
envelope with ail U.K. requests tor free
hist gwving fuller details of PCBs. kits and
other components.

latest kit

OVERSEAS enquinies for ist Europe—
send 20p: other countries-—send 50p.

inovation!

KIMBER-ALLEN
KEYBOARDS AND CONTACTS

Kimber-Allen Keyboards as required for many published circuits. The manufacturers claim that

these are the finest moulded plastic keyboards available, All octaves are C to C, the keys are

1 on a robust al

ium frame.

plastic. spring-loaded, fitted with s, and
3 Octave (37 notes)
4 Octave (49 notes)
5 Octave {61 notes)

£25.50
£32.25
£39.76

Contact Assemblies (gold-clad wire) for use with the above keyboards {1 required for each

notel:
Type GJ: Single-pote change-over
Type GB: 2 pairs of contacts, each pair normally open
Type GC: 3 pairs of contacts, each pair normally open
Type GE: 4 pairs of contacts, each pair normally open
Type GH: 5 pairs of contacts, each pair normally open
Type 4PS: 3 pairs of contacts plus single-pole changeover

each 24p
each 27p
each 36p
each 45p
each 57p
each 63p

Printed Circuit Boards for use with GJ, GB and 4PS contaats (thus eliminating much interwir-

ing) are available. Details in our lists.

RHYTHM GENERATOR

15-Rhythm Tempo. Timing and Logic control unit {excl. sw's

but incl. PCB} £12.90
10-Instrument Effects circuits £13.56
PCB for Effects circuits £4.25
Power Supply incl. PCB £12.00

128-NOTE TUNE-PROGRAMMABLE SEQUENCER
{P.E. Nov/Dec 77}

Enables a voltage controlled synthesiser to automatically play
pre-programmed tunes of up to 32 pitches and 12B notes long.
Programs are keyboard initiated and note length and rhythmic
pattern are externally variable. {Please use order codes quoted in
brackets.)

Main Circuit {Nov) excl. sw's {KIT 76-11 £20-60
Power Supply (KIT 76-3} . £6-05
Trigger Inverter and Alt. Qutput {KIT 76-2) £1-35
LED Counter (KIT 76-4) £245
PCB (as published) for KITS 76-1 & 3 (PCB 76A) £2.81
PCB for KITS 76-2 & 4 (PCB 768} £2.54

P.E. STRING-ENSEMBLE (P.E. commencing Mar 78)

The new keyboard string-instrument synthesiser.

Power Supply Basic component set : £9-22
Tone Generators (incl. Test components} £14.93
PCB for PSU and Tone Generator £3-40

Details of further kits and PCBs in our list.

FORMANT SYNTHESISER (Elektor 1977/78)

Very sophi: music sy for the advanced con-
structor who puts performance before price. Details in our lists.

3-CHANNEL SOUND-TO-LIGHT {PE. 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. PC8) £11.95
DISCOSTROBE (P.E. Nov. 76}
4-ch I light-show giving a choice of sequential,
random, or full strobe mode of operation.

Basic component set £18.19

Printed circuit board £3.45

BIOLOGICAL AMPLIFIER (P.E. Jan/Feb. 73)

Mutti-function circuits that, with the use of other external
equipment. can serve as lie-detector, alphaphone, cardiophone
etc.
Pre-Amp Module Components set {incl. PCB} £4.22
Basic Qutput Circuits—combined component set
with PC8s, for alphaphone, cardiophone, frequency
meter and visual feed-back lampdriver circuits. £6-59
Audio Amplifier Module Type PC7 £7-75

10% DISCOUNT VOUCHER (PEG6)

TERMS: Correctly costed. C.W.0., U.K. orders over £40
goods value. Valid until end of month on cover of P.E. This
voucher must accompany order.

TRANSISTORS
AC128
AC176
C107

INTEGRATED CIRCUITS
301 8-pin DIL 48p
318 B-pin DIL 230p
320—‘!;l 58p
324 14-pin DIL 87p
341-15 195p
709 8-pin DIL 48p
723705 105p
723 14—§in DIL 56p
726 TO 930p
741 B-pin DIL 32p
748 B-pin DIL 63p
4024 14-pin DIL uzp
4069 14-pin DIL 18p
4136 14-pin DIL 126p
7805710220 205p
7806 T0220 205p
7808 710220 205p
781270220 05p
781570220 205p
78187022

(o] 205p
AY10212 16-pin DIL 850p
AY16721/6 195p
CA3046 14-pinDIL  90p
CA3080 8-pin DIL 82p
CA3084 14-pin DIL 209p
M252 16-pin DIL 880p
MC3340 8-pin DIL_ 150p
MCM6810 24-pin DILE70p
§G3302N 14-pin DIL262p
K

TKO25 595p
TDA1022 16-pin DIL 872p
XR2207 14-pinDIL 420p
ZN425E 16-pin DIL  375p

PRICES ARE CORRECT AT TIME OF PRESS.
E. & 0. E. DELIVERY SUBJECT TO AVAILABILITY.

PHONOSONICS
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the quickest fitting [}
CLIP ON \\\ | //
-

.. . N i
capacitive discharge

electronic ignition ~
in KIT FORM .

Introductory

SPECIAL OFFER
£2 OFF Kit

//
ey
@ Smoother running g
@ Instant all-weather starting
@ Continual peak performance
@ Longer coil /battery /plug life
@ Improved acceleration/top speeds
@ Optimum fuel consumption

Sparkrite X4 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 or three hours and fitted in 1/3 mins.

Because of the superb design of the Sparkrite circuit it completely eliminates
probiems 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 equatly 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). The circuit incorporates a voltage regulated cutput for
greatly improved cold starting. The circuit includes built in static timing light,
systems function light, and security changeover switch. All kits fit vehicles with
coil/distributor ignition up to 8 cylinders

THE KIT COMPRISES EVERYTHING NEEDED

Die pressed epoxy coated case. Ready drilled, aluminium extruded base and heat
sink, coil mounting clips, and accessories. Top quality 5 year guaranteed
transformer and components, cables, connectors, P.C.B., nuts, bolts and silicon
grease. Full instructions to assemble kit neg. or pos. earth and fully illustrated
installation instructions.

NOTE — Vehicles with current impulse tachometers {Smiths code on dial RV1}
will require a tachometer puise slave unit. Price £3.35 inc. VAT. post & packing.
Electronic Design Associates. 82 Bath Street, Walsall, WS1 3DE.

Phone: {0922} 614791.

Electronics Design Associates, Dept. PE6.
82 Bath Street, Walsall, WS1 3DE. Phone: (0922) 614791.

Name
Address .. ... . . AP S

Inc. VAT. and P.P. QUANTITY REQ'D.
1 enclose cheque/PO’s for
X4KIT )85 £1295 £
TACHS PULSE SLAVE UNIT £3.35 Cheque No.
d No.
Access or Barclaycard No Sond SAE f brochure only required.

713




SCREENED MINIATURES TEST METERS I BRIDGE RECTIFIERS
Ref mA Volls P&P | AVO B MKS g;?gg 50V 50A £2-00
238 3-0-3 1-90 0-55| AVO 71 £42°50 200v 2A £0-45
212 |A. 1A 06,06 285 ¢-78|AVO73 £26.10 400V 2A €055
13100 9-0-9 214 0-38| AVOMMS £32°50 200V 4A £0-65
ALL EX-STOCK—SAME DAY DESPATCH. VAT 89, | 2% ;o ooce - 13 o adiliengen G500| ooy an 020
M 0 207 500,500 0-8'9-,0-8-9 259 071 | [ransistor Tester £30.00 400V 6A 108
208 1A, 1A 0-8-9, 0-8-9 353 o8| 1212 Bud 9"%%'\7'30/“0({ 500V 10A*  £2.35
12 AND 24 VOLT OR 12.0-12V 30 VOLT RANGE 236 200,200 0-15,0-13 199 o038 YOO 2KV /D! VAT 124% *VAT 8% 15p P & P
PRlMAnv 220-240 VOLTS Prim 220/240V Sec 0-12-15-20-24-30V | 214 0-2. 0-20 25 078 DC 500k res. in —
Am| 12V-0-12V or 15V-0-15V availabie by con: | 299 700([,(;) 20-12-0-12-20 341 078 'ODust stesl case & lead | Audio Kit 26W - 26W Complate
Ref 12v ;4v £ P & P | nection to appropriate taps. 206 1A 0-15-20-0-15-20 463 096 £15.85. VAT8%P & P £1.16 | with instructions £35.50. Teak cab,
111 0s 025 220 0-45 Ref Amps £ PAP | 203 500, 500 0.15.27-0-15-27 3-89 0. 96 | ALLAVOS, Meggers & cases. mounting hardware £14.50
213 1:0 05 264 078 112 05 284 78 204 1A, 1A 0-15-27-0-15-27 539 0-96 | WeeMegger £64.00 | P&PE1 T3VATI12!%
b 2 1 3.51 078 79 10 357 096 | $112500 12-15-20-24-30  2°64 078 | ABS Plastic Boxes - - -
13 4 2 40 0-96 3 20 5-27 0-96 239 50 12-0-12 199 038 PB1-77x56Xx37mm .46p | Magnetic 1o Ceramic. Cam-d%e
70 6 3 535 096 20 3-0 620 114 PB2-85x71x35mm .66p Convertor_operating voltages 20-
108 8 4 6% 114 21 40 7-44 114 PB3-115x95%37mm .60p | 45Y only £3.50.
72 10 5 761 114 51 50 837 132 P&P 29p VAT 8% VAT 124% P & P 35p.
116 12 6 s 9 1-32 17 60 992 145 -
17 16 8 10-39 1-32 g& ‘B-g :;;l 164 Special Offer Avo Mater {107)
115 20 10 13-18 2-08 9 0 33 1-84 Ranges DC to 1000V current
187 30 15 1705 2:08 E LE CT R OS | L to 1 Amp AC to 1000V 3 ohmic || | JRANSFORMERS
226 60 30 2682 OA . 80 VOLT RANGE ranges to 10M ohms 10,000V ' SPECIAL OFFER
50 VOLT RANGE Rrim|220,240V Seci0:24 804045560V, DC 1000AC safety cut out. (Limited Stocks)
Pim 220/240V " Sec O-20-25-33-40-50V | 24V-0-28V or 30v-0-30V avaitable by con- R E S | STO R S £40.00 P & P £1.15 VAT 8%
20V-0-20V or 25V-0-25V available by con- | "eCtion to appropriate taps. - . J :f;ovPrlra 200—122;
nection to appropriate taps. Ref  Amps Pap PLUG IN SAVE BATTERIES 240V) Sec 24V 10A
et Amas 3 5 PAPl e o " 09 Ex STO C K 3300 fits into 134 socket 6.7, | 1gs550 PaP £1-66
w9 B o | g0 sw o om Soora g ouile £330 f yes prm 00.110
104 20 698 114 125 30 1054 132 ISOLATOR 1KVA 240V to 240V snclossd st le multipiug outlet £6.81 | [200-220-240V  Sec
105 30 845 132 123 0 1223 184 terminal connection Specia/ Offer @ £1870. | VAT 12}% P & P 55p 0-110V  0-20-24V.
106 40 10:70 1-50 eo) 50 13.95 1.64 | Carriage £2.75. Ref BE7. 24 £225 P & P 95p.
107 60 1462 164 1 566 8 DECS SOLDERLESS VAT 8%
118 8.0 17-05 208 20 60 5 4 20,000 ohm/V Multimeter, mirror scale. Ranges BREAD-BOARDING .
121 80 201§ 0A A BE3 100V line to
119 10-0 27  OA oo P 0% 2403 0A aC/D‘C io t'O%OVMOEgm:WgﬁM: '32} 230'}‘*,, S Dec 70 contacts €198 | |4 710w £2:08
; esistance T Dec 208 contact .
MAINS ISOLATING (SCREENED) 1 189 120 2713 OA | £11.09 P&P £1.05 VAT 8% Dot il Csete Eaag | |Paree
PRIM 120/240 SEC 120/240 CT TAPPED U Dec “B" for 1.C.s elc  £6. BE4 0-120V x 2
ELECTRONIC CONSTRUCTION KIT o1 1.C.s etc 699 x
%’7’. va (2%/3"5) ."40 g -?gp AUTO TRANSFORMERS 10 projects (including electronic organ). No | VAT B% P 4 P 40p (lZOV;r %409)3cr¢ze£
149 60 620 0.96 | Ref VA(walts) voits £ Pa&p | soldering needed £7 29. VAT 8% P & 70p ANTEX SOLDERING IRONS | | 8550578 p71p
150 100 713 114 | 113 15 0-115-210-240 248 071 NEW RANGE 16W  £3.75 18W  £375
151 200 1116 1-50 64 75 0-115-210-240 395 0-96 HIGH QUALITY TRANSFORMERS 25W £395 Stand £1.40 BES 15W matching
152 250 12'79 184 4 150 0-115-200-220-240 5-35 096 | o ‘i AR o 36.0-36, | P & P 46p VAT 8%. wans. sec 15Q suit
153 350 1628 184 67 500 0-115-200-220-240 10-99 164 | JEC, 4275500 <0 0 : EL8Y £150 P & P
154 500 1915 215 84 ;ooo g-“g-zoo- 20-3:0 1;;: %‘ga : T PaP MINI-MULTIMETER 30p
155 750 29 06 OA 93 1500 0-115-200-220-240 23- . 1.38 | DC-1000V AC-1000V DC-100mA 8E6 PRT. 0-220V
156 1000 3720 OA 95 2000 0-115-200-220-240 3482 OA | 22 1147 135 | Res- 15000 10000N Bargain £586 | [ 4500V, 10 M A £4.50
157 1500 4560 0A 73 3000 0-115-200-220-240 48:00 OA | 4 13.90 1'B4 | P& P62p VAT 8% o8 PE1.00
158 2000 5480 OA BA 16-74 215 Ref 30 240-240
59 2000 9 0A CASED AUTO TRANSFORMERS | 6A 2077 2.30| STEREO FM TUNER WITH | | soiators ~ 200VA
Please specify 115 or 240V required 240V cable in & 115V UPSA 2 pin outlet PANELMETERS PNASE-LQCK LOPP £4.20 P & P 96p
HIGH VOLTAGE MAINS V) AP L £ e AR TED Boacon | | Ret 62 240240
ISOLATING 150 343 114 ww | 2"0-500A 650 470-50pA 670 . ! £20.45 isolators 250VA
Prim 200/220V or 4007440V 200 9.92 1.45 65W 0-500uA 6550 0-500pA 670 VAT 124% P & P 40p. £5-20P & P 96p
y Se; 100/120V or 200[240V 250 10-49 145 69W 0-1mA 5.50 g 15°m\,; :8
2 e 0-50V 550 - . .
COR - R N B A S (A RSN APl Barrie Electronics Ltd
350 247 1411 1:84 1000 22.88 0A 84w Carriage 65p VAT 8% .
1000 20 33603 8: 1500 26.02 0a 93W| Hrr st e var 3, THE MINORIES, LONDON EC3N 1BJ
< 2°°° Jres o4 W | aterparp. TELEPHONE: 01-488 3316/7/8

Our wide range of transformers are too numerous o list, please cail (open 9am-Spm Mon-Fri) or send your 'equuemenls
Electrosil & semiconductor stocklsts. Panel, Multi Meters, Audio accessories, send 15p stamps for lists.

NEAREST TUBE STATIONS: ALDGATE & LIVERPOO

MOS PRE-AMPLIFIER 1.C. TAA 350 with circuit @ 35p. =
ITT CAPACITORS PMT-2R .1uf 100v.w. @ 20p doz. ==
SMALLR.T. TELESCOPING AERIALS at 60p ea.
50 BC 107-8-9 TRANSISTORS Assorted untested for 57p.——
BAW 82 HIGH SPEED DIODES at 12 for 35p+
200 ASSORTED §, $ WATYT RESISTORS for 76p.~"
650 ASSORTED 2 WATT ZENERS Untested for 57p. !
McMURDO 8 PIN PLUG @ 20p. 8 PIN SOCKET @ 20p, COVERS @ 15p
BD 184 4 Amp NPN PLASTIC TRANSISTORS @ 25p, 5 for £ e,
NKT 214 TRANSISTORS equivalent to OC 71 @ 10p, 6 for 50p.
8uf 300v.w, ELECTROLYTICS at 10 for 67p.
30 10XAJS CRYSTALS 5100 to 7900 KHz assorted for £1.10.
ERIE RED CAP SUB-MINIATURE .01uf TO0Ov.w. @ 5p ea.
T.V.S.A.W. FILTERS Untested. 3 for 35p.
1000uf 40v.w, ELECTROLYTICS @ 3 for 28p"
LD 130 Cto D CMOS CONVERTER with data @ £6.8
DIE CAST ALLOY BOXES 4 x 2 x 1" @ 55p, 44g x 24y x 1}" @ 65p,
43 x 24 x 1§ @ 85p, 6x 33 x 2" @ £1.15. =
SUB-MINJIATURE TANTALUM CAPACITORS 4.7ut 10v.w. @ 5p. 6 for 25p"j
400 mW UNMARKED GOOD-ZENER DIODES 3.6v, 6.8v. 10v, 11v, 12v, 13v, 16v,
24v, 30v, 33v, 36v. all at 10 for 40p.
FERRANTI ZTX 108 TRANSISTORS 7 for 50p.

Switches any appliance of up to 1kW on and off ot
preset times once a day. KIT contains: AY-5-1230
Clock/Appliance Timer IC, 0.5 LED display, mains
| supply,, display |drivers, switches, LEDs, trioc, complete
with PCBs and full instructions. £14.85
Special white box (56 x 131 x 71mm) with red
Acrylic window — undrilied £2.38

drilled £2.70

TOUCH CONTROLLED LIGHTING KITS

These KITS repilace conventionol light switches ond control 300W of lighting. No moins rewiring required.

insulated touch plates. Complete with easy 1o follow instructions.

TSD300K — TOUCHSWITCH ond DIMER combined. ONE touchplate to switch light on or off. Brightness
controlled by smoll knob.  £5.62

TS300K — TOUCHSWITCH. TWO touch plotes. One for ON one for OFF.

TSA300K — AUTOMATIC TOUCHSWITCH. ONE touch plote. Touch for ON and light stays on for preset

£4.32

time (vorioble from 2 secs. to 3§ mins.). Ideol for stoirs and holl.  £4.32 10 MULTI TURN PRE-SET POTENTIOMETERS Assorted @ 801"
= p R p MULLARD PRE-AMP 1.C. TAA 435 with circuit @ 40p,
LD300K — 300W LIGHT DIMMER KIT. Replaces conventional light switches. £3.02 1 Amp PNP TRANSISTORS BCX 36 @ 12p, BCX 37 @ ‘np.

TEXAS SCRs TiC 42200 PIV 300mA @ 18p ea.
ELECTROLYTICS 20 + 20uf 450v.w. @ 20p, 3.

AY-5.-1230 Clock/Applionce Timer .C. £5.24

TRIAC BARGAIN:!
LM3911 Thermometer/Temperature Control IC (with doto)' £1.08 S >

32+ 32uv 275v.w. @ 10p, 32 + 32uf

NESSS5 Timer 1.C. 8 pin dil 39p (3 for €1.08) | 4oov Plastic - *isolated tob 450uw. @ 20p, 50 + 50uf 275v.w. @ 15p, 2200uf 100v.w. @ 60p, 3300uf 40v.w.
741 Op. Amp.1.C. 8 pindil 26p (5 for £1.08) i 68p @ 60p,4700uf 63v.w. @ 60p.
{ 65A with trigger 86p MULLARD 10.7 MHz PLUS 456 KHz MODULE with data @ £4.
BC147 % BFY50 lép  2N6027PUT  37p | gsa 85p 50 ASSORTED POLYSTYRENE CAPACITORS @ 57p. .
BC148 9p  2N3055 43p  TIS43WT 26p | 124 91p TRANSFORMER 240 volt, Sec. 24 volt tapped at 14 voit | amp @ £1.30 (20p P& PIi,
BC158  11p  TIP31A S54p  IN414B 5p | 16A 112p AUDIO 1.C's 5L414 @ £1.80, SN 76001N @ 50p, LM 380 @ 85p.
BCIS2L  9p TIP3 54p  1N4004 5p | 20a 178p 50 TANTALUM BEAD CAPACITORS Assorted for £1.50.
25A 192p VERNITRON FM4 10.7 MHz FILTERS @ 50p ea--
bac o ABILE 1N LINE FUSE HOLDERS o {1 uves 229 0.
1 y 54, TBA.120S FM 1.C’s Untested with data a1.6 for 80p.
4000 19p 4012 19p 4023 19p 4077 4a9p | C106D3A/400 P SLLUMINATED EDGEWISE LEVELMETERS @ £1.25 ca.
4001 19p 4013 55p 4025 19p 4501 22p 10 AMP S.C.R’s 100 PIV ® 25p, 800 PIV.G-50p: 800 PIV @ 60p.
4002 19p 4015 98p DUVEIRTLYREDPIGINPOY MINI MAINS TRANSFORMERS TUBULAR TANTALUM CAPACITORS .47uf36v.w.. 1.5uf 20v.w., 2.2uf 20v.w., 6B '
4007 19p 4016 55p 4049 54p 4516 162p | 606V 100mA 92p _ 15v.w., 100uf 20v.w., all @ 5p €a:
4011 19p 4017 98p 4050 54p 4519 61p 12-0-12V 100mA 103p 500yd REEL OF PVC CABLE 25 strand .004 for £3.

| DUAL 100K LIN WIRE WOUND POTENTIOMETERS @ 50p.
€280 Polyester Copacitors 250V d.c. (volues in uF) 50 AC 128 TRANSISTORS Branded but untested @ 57p.

01 5p; 022, 033, 0.47, 068 6p; 0.1 7p; 5 8p; .22 9p; S BIMHZICERAMICIEILTERS /@ 27p,

ELECTRONICS

0.2" Red LED n . N . " .

07’6 LED 2:’P 13312p; 47 13p; .68 19p; 1.0 22p; 2.2 39p. CLOCK P.C. BOARDS with buzzer, bridge rectifier, maercury switch transistors etc.
Iy P | RESISTORS .33W h No data Brand New @ £1.

0.2 Yallow LED 27p 5 5% 22 ohm to 10M ohm 2p - )

DL727 Duol 0.5 Di Push Button, push to make 13p Please add 20p for post and packing, unless otherwise stated, on U.K. orders under £2.

ol ajionecy €02 i Overseas orders at cost.

QUANTITY DISCOUNTS ON REQUEST
PRICES VAT INCLUSIVE.  ADD 25p P&P.  MAIL ORDER ONLY TO:

T.K. ELECTRONICS (PE)
106 STUDLEY GRANGE ROAD, LONDON, W7 2LX.

J. BIRKETT
RADIO COMPONENT SUPPLIERS
25 The Strait, Lincoln LN2 1JF Tel.20767
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PRICESINCLUDE VAT.P & P FREE
correctat 1.4.78
TO ORDER BY POST

Make cheques/P.O.s payable to TUAC LTD. (PE68} or quote
Access/Barclaycard No. and post to TUAC LTD. (PE68) 119
Charimont Road, London SW17 9AB. We accept phone orders
from Access/Barciaycard Holders. Phone 01-672 9080.

i . X
P )&\% 500

7 %9

T.H.D. at full powr0.1%

T.0. 500 300W into 2 Ohms
220W into 4 Ohms

Size 7" x 9" x

Power supply P.S. 300

T.0. 150 150W into 4 Ohms

5" x 5” x 2" 100W into 8 Ohms

Power supply P.S. 150

T.D. 150. 60 Version 60W into 8 Ohms

5" x 5” x 2" 40W into 15 Ohms.

Note P.S. 300 will drive 2 T.0. 150 amplifiers

13" 140W into 8 Ohms

NEW FROM TUAC

ULTRA QUALITY HIGH POWER
New D.C. Coupled Design

AMPLIFIERS

Featuring
Electronic Short Open & Thermal Overload Protection.

8rief Spec.

tnput Sensitivity 0.775.v. R.M.S. {0.D.B.} a1 25 K Ohms
Frequency Response 20 H2-20 KHz

Hum & Noise — 100 dB Relative fult output

£45.00
£28.50

£26.25
£16.25
£17.75

Power supplies P.S. 60 £15.25

Al output ratings are R.M.S. cortinuous sine wave output.

4 CHANNEL SCUND
TO LIGHT
SEQUENCE CHASER
- 4LSMI

® full wave control

® RCA 8A Triacs

® 1000W per channel

® Fully supressed and fused

® Switched master control for sound
operation fram $W to 125W

® Speed control for fixed rate
seguence from 8 per minute
10 50 per second

@ Full logic integrated circuitry with
optical isolation for amplifier

protection
£20.75

Mode! 501 500W per channel as
above without sound triggering

£12.25

STEREO DISCO MIXER

With touch sensitive switching and auto fade

AMPLIFIER MODULES

—

SPEC. INPUT SENSITIVITY 60 mV for full output
Frequency response 20 Hz-20 KHz
HUM & NOISE - 70 dB

TL60 5x5x3in

* 60 watt R.M.S. continuous sine wave output

*2 RCA. 110 watt 15 amp transistors £1 825

TL100 5x5x3in

* 100 watt RM.S. continuous sine wave output

«2RCA 150 watt 15 amp transistors £20.75

TP125 7x6Y x3in

® 125 watt R M.S. continuous sine wave output

*4 R.CA 150 wan I5Iamp output transistors £25 . 75

3 CHANNEL

LIGHT MODULATOR

SiLmB

@ RCA 8A Triacs

@ 1000W per channel

@ Each channel fully suppressed
and fused

® Master control to operate from

INPUTS: Four identical sterec inputs available with any equalisation. Two magnetic and two Ilat supplied as
standard. High quality slider control on each channel. Volume, treble and bass controls for each pair of siiders
Sensitivity mag.. 3mV (R.1LA A. comp.). Flat 50mV at 1kHz. Bass controls ¢ 18dB at 60Hz. Treble controls +18d8B at
15kHz

OUTPUT: Up to 3 volts {(+ 12dB) available. Attenuated output for TUAC Power Modules. Rotary master and
balance controis. Band width 156Hz - 25kHz ¢ dB

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

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

Size: 25in long * 6in high x 3in deep
Mono Disco Mixer with autofade £485 .00 £129.00

POWER
SUPPLIES

L 4

TWto 1256W
@ fFull wave control

£20.25

Single Channel Version 1500 Watts

£9.75

FRONT PANEL FOR LIGHTING
EFFECT MODULES

{complete with switches, neons and knobs)
as illustrated

Vacuum varnish impregnated. Transformers
with supply board incorporating pre-amp supply:

PS250 for supplying 2 TP125s £28.50
PS200 for supplying to TL100s £28.50
PS60/60 for supplying 2 TL60s £25.00
PS125 +45 volts for TP125 £17.75
PS 100 +43 volts for TL100 £16.25
PS60 +38 volts for TLBO £15.25
PSU 2 for supplying disco mixer £7.50

ADD SEQUENCE CHASING +
DIMMING EFFECTS FOR
TUAC 3CHANNEL LIGHT

MODULATOR

asm1 £5.50
Size 64" x 4'%,"

For S1LMB £6 50
Size 8" x 41/,"

siime £7. 50
FUZZ LIGHTS Combined with 3SDM1
Red, Green, Blue, Size 9" x 43"
Amber £23.50
0 0 D
D NO OR O
Practical Electronics June 1978

PIEZO SUPER HORN ONLY £8.50

\\\\‘ i&

\\\\“‘
ah
. \ \ *

¢ Speed Control 3 per min. to 10 per sec
® Full logic integrated circuitry
* Dimmer control to each channel

3SDMI £14.50
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BOOKS BY BABANI

SWITCHES

TRANSFORMERS

NUTS AND BOLTS

BA BOLTS — packs of BA threaded cadmium plated screws
slotted cheese head.

Supplied in multiples of 50.

Type No. Price  Type No. Price
1in 08A 839 £1.20 7in 48A 846 £032
?in 0BA 840 £0.75 %in 4BA 847 £0.25
in 2BA 842 £0.65 in 6BA 848 £0.40
in 2BA 843 £0-45 in 6BA 849 £0-21
in 2BA 844 £0-52 in 6BA 850 £0-25
tina8aA 845 £0.44
BA NUTS - packs of cadmium plated full nuts in multiples of
50.
Type No. Price Type No. Price
0BA 855 £0.72 4BA 857 £0-30
28A 856 £0-48  6BA 858 £0-24
BA WASHERS - flat cadmium plated plain stamped washers
supplied in multlples of 50.
Type No. Price Type No. Price
0BA 859 £014 4BA 861 £0.12
2BA 860 £012 6BA 862 £0-12
SOLDER TAGS - hot tinned supplied in multiples of 50.
Type No. Price Type No. Price
0BA 851 £0-40 4BA 853 0-22
2BA 852 £0-28 6BA 854 £0.22

CASES AND BOXES

INSTRUMENT CASES. In two sections vinyl covered top
and sides, aluminium bottom, front and back.

0. Length Width Height Price
155 8in 53in 2in £1.52°
156 1in 6in 3in £2.12°
167 6in 4*|n 13in £1.30°
158 9in 5zin 23in £1.76°
ALUMINIUM BOXES. Made from bright ali., folded

construction each box complete with half inch deep lid
and screws.

Description Price MINIATURE MAINS P 4
Purchase books to the value of £5.00 from the list below DPDT r:inialure slide 1973 £0.11° S Primary 240V
and choose any 60p pak from this page FREE. 1IZ_)PDT standar:dS;li&g 1974 £0-14° 2‘8.21 S;cogdary o ;rice
. ; oggle swicl V-0-6V  100m. Op*
BP2 Handbo'olf of Radio, TV & Indus}nal & 11 amp 250V a.c. 1975 £0.33° 2022 9v-0.9V 100mA 90:.
Transmitting Tube & Valve Equivalents 60pt Togg}ie switch DPDT 2023 12v-0-12V 100mA 95p*
BP3  Handbook of Testad Transistor Circuits 40pt tamp 250Va.c 1976 £0.42°
BP6  Engineers and Machinists Reference Tables 40pt Rotary on-off mains switch 1977 £0.50° MINIATURE MAINS Primary 240V
BP7 Radio & Electronic Colour Codes and Data 1spt | Push switch - Push to make 1978 £013° | with two independent secondary windings .
Push switch — Push to break 1979 £0-18 No Type Price
BP10 Modern Crystal and Transistor Set Circuits for 2024 I\AV"I)ZBO—O—GV 0-6V RMS £1.50°
beginners 95pt ROCKER SWITCH Colour No. Price 2025 MT150-0-12V, 0-12V RMS £1.50°
BP16 Constructors Manual of Electronic Circuits for A range of rocker RED 1980 £0-26°
sopt | s oS moues  BUAGK Jge] £8287 | 1 AP mMAINS pimary 2400
. N . U . 2 i
8P16 Handbook of Electronic Circuits for the Amateur Material available in a 8LUE 1983 £0-26° 2026 g(\:/ogdg(/y 1 amp zrz'(_:;o. P.& P.45p
Photographer 60pt | choice of colours ideal YELLOW 1984 £0-26° 2027 9v-0-9V 1amp £2.00° P.& P 45p
BP18 Boys and Beginners Book of Practical Radio for small apparatus. LUMINOUS 1985 £0-26° 2028 12V-0-12V 1 amp £2.60° P.& P.55p
and Electronics 60pt Description N Pri 2029 15V-0-15V 1 amp £2.75° P. & P.66p
BP22 79 Electronic Novelty Circuits 75pt Mmlatu':; SPST toggle, 2 amp 0: GED) 2030  30V-0-30V 1amp £3.45° P. & P.86p
BP23 First book of Practical Electronic Projects 75pt 250V a 8o 1958 £0.50° STANDARD MAINS P 240V
BP24 52 Projects Using IC741 (or equivalents) 7Spt Miniature SPST toggle, 2 amp Mulu lapped secondary”"r‘:arYns transformers available in }
BP26 Radio Antenna Handbook for Long Distance 250V a 1959 £0-55° amp and 2 amp curent rating. Secondary taps are
Reception and Trar_lsmission ) ) 85pt M'"'a“UEBZPDT toggle, 2 amp 1960 £0.70° O 19 25 33 40 50V
BE2VARGany Chan ofiRedio]ElectroniciSemicandiictor Miniature DPDT toggle, centre Vo)lages available by use of taps:
and Logic Symbols 60pt off, 2 amp 250V a.c. 1961 £0-85° 4,7.8,10.14. 15,17, 19,25, 31, 33, 40, 25-0-25V.
BP29 Major Solid State Audio Hi-Fi Construction Push bunon SPST, 2 amp No. Rating Price
Projects 8spt 25004 262 £078° | o031 3 £5.50° P.& P.86
BP32 How to Build Your Own Metal & Treasure Puszhstaunon SPST. 2 amp 1963 foe3e 2032 1 gmg £6.60° P &P. BGS
Locators 85pft Push button DPDT, 2 amp 2033 2 amp £8.40° P.&P.£1.10
BP34 Practical Repair & Renovation of Colour TVs 95pt V a.c. 1964 £0.98°
BP35 Handbook of IC Audio Preamplifier & Power
Amplifier Construction 95pt MIDGET WAFER SWITCHES
BP36 50 Circuits Using Germanium, Siliton & Zener Single-bank wafer type — suitable for switching at 250V a.c. AU D I 0 LEADS
Diodes 75pt 100mA or 150V d.c. in non-reactiver loads make-before-break 107  FM Indoor Ribbon Aerial £0-60°
p
BP37 50 Projects Using Relays, SCR's and TRIACS £1-101| contacts. These switches have a spindle 0-25in dia. and 30° 113 3.5mm Jack piug to 3.5mm jack plug. .
BP39 50 (FET) Field Effect Transistor Projects £1.251| indexing. 11a ?&%‘Bﬂr\jsprr:‘g 10 3.5mm. Jack connected €075
129 Un_nversa.l Gram-motor Spl?ed Indicator Bpt Description Order No. Price to pins 3&5. Length 1.5m £0.85°
160  Coil Design and Construction Manual 75pt 1pole 12 way 1965 £0-48° 116 5 pin DIN plug to 3.5mm. Jack connected
161  Radio, TV and Electronics Data Book 80pt 2 pole 6 way 1966 £0.48° to pins 1&4. Length 1.5m ) £0-85°
196  AF-RF Reactance—Frequency Chart for 3pole 4 way 1967 £0-48° 116 Car aerial extension. Screened insulated .
Constructors 15pt | 4 pole Siway o8 £0:302 17 j:édrﬁzli:l‘:(;gri\lrj\gtglrs\k‘lead fo 1t £110
- . r cassette
202 Handbook of Integrated Circuits (ICs} Equivalents MICRO SWITCHES Order No. Price recorders & radios. 2 metres £0.68°
d Sub 75pt "
and Substitutes p Plastic button gives simple 118 5 pin DIN phono plug to stereo
205  First Book of Hi-Fi Loudspeaker Enclosures 75pt on-off action headphone jack socket £1-05°
213 Electronic Circuits for Model Railways 85pt | Rating 10 amp 250V a.c. 1969 £0.20 118 m% g{;\eglllr;l\fg:gnseiev Ztrir'el;»:g: ;gcket
214 Audio Enthusiasts Handbook 85pt | Button gives 1 pole change ;
216 Ell:acltronic ga:ﬁgets and Games 85:1 over action headphones. Length 0.2m £0-90°
£ ) Rating 10 amp 250V a.c. 1970 £0.25 120  Car stereo corinector. Variable geometry
217  Solid State Power Supply Handbook 85pt plug to fit most car cassette, 8 track
219  Solid State Novelty Projects 85pt qutr‘ri_(igl;_e &’con;binalionl ur:jils, 2|{pplied £0:50
22 . i e Audi with inline fused power lead and instructions. -60°
0 222:;;2:;:)wn Solid State Hi-Fi and Audio 250 FU SE H 0 LDERS 123 G‘Gl\;ln Coiled Guitar Lead Mono Jack Plug £
K -50°
222  Solid State Short Wave Receivers for Beginners 95p1t 124 gopinolr)‘?NJgf:gPIT;% E;a:viLr?‘l(J:IN plug. o=
223 50 Projects Using IC CA3130 95pt AND FUSES Length 1.5m £0-75°
224 50 CMOS IC Projects 95pt 125 E pin Pl‘leplug to 5 pin DIN plug .
225 A Practical Introduction to Digital IC's 95pt . ength 1.5m . -
; . Description Order No. Price 126 5pinDIN plu to Tinned open end.
226 Hovlv to Build Advancedehort Wave Receivers £1.201 20mm x 5mm chassis mounting 506 £0.07° Length 1.5 9 £0.75°
RCC  Resistor Colour Code Disc Calculator 10pt 14in x Lin chassis mountlng 507 £0-12° 127  5pin Din pluq w04 Phono Plugs.
13in car inline type 508 £0-15° All colour coded. Length 1.5m £1.30°
Panel mounting 20mm 509 £0-20 128 5 pin DIN plug to 5 pin DIN socket.
. Panel mounting 13in 510 £0-30 Length 1.5m £0-80°
BOOKS Y N WN s 129 5 pin DIN plug to 5 pin DIN plug mirror
B E E QUICK BLOW 20mm image. tength 1.5m £1.05°
Type No. Type No. Type No 130 2 pin DIN plug to 2 pin DIN inline socket.
No. 229 8eginners Guide to Electronics Price £2.25¢ ;ggmﬁ g}; l‘t’)A g}g gﬁ gzg . EET‘_QIBI?\JI’" e 3o Dinlea 184 £0-68°
. . o i m . pin plug to 3 pin plug.
No. 230 Beginners Guide to Television Price £2-251 550mA 613 24 617 5A 621 and 3&5. Length 1.5m £0.83°
No. 231 Beginners Guide to Transistors Price £2-251 800mA 614 2.5A 618 132 2 pin DIN plug to 2 pin DIN socket.
No. 233 Beginners Guide to Radio Price £2.751 All 5p each excepting 616 whichis 7p, | . Lengthiom £0-98°
& in ug to ono plugs.
No. 234 8eginners Guide to Colour Television Price £2.251 %’:ZI SURGENZDOmm Type No. Type No. C:r]nectedpprgs 3&%’. Leng?h 1g.5m £0.75°
No. 235 Electronic Diagrams Price £1.801 100mA 622 1A 625 27EA 628 134 (5:D<" QINdplqg to 2 phono sockets. 68*
No. 236 Electronic Components Price £1.08t 250mA 623 2A 626 3-16A 629 pnnectedipipsid&s flengii23cm £0J
500mA 624 T.64 627 5 630 135 5 pin DIN socket to 2 phono plugs.
No. 237 Printed Circuit Assembly Price £1-081 All 7p each Connected pins 3&5. Length 23cm £0-68°
No. 238 Transistor Pocket 800k Price £3-90t 136  Coiled stereo réeadphone extension lead. e
2 75
No. 225 110 Thyristor Projects QUICK BLOW 13in 178 ;Blll?(::;aiL:snlge‘:d f?r calculators etc £:)-g:'
Using SCRs & Triacs Price £2-501 Type No. Type No. Type No. -
No. 227 110 COS/MOS Digital IC 250mA 631 500mA 632 800mA 634
Projects For the Home All 7p each AVD E L B 0 N D
Constructor Ptice £2-251 11'»Ape 2635 12'»';5)2 25’3 jlYApE shflﬂ'
No.22€& 110 Operational Amplitier . y
Projects for the Home . ;AGA ggg S 25 = o2 CYANOACRYLATE Gz
Constructor Price £2.501 All 6p each The wonder adhesive which works in seconds. 8onds piastic,
No. 242 Electronics Pocket Book Price £3.901 rubber. transistors, c:)mponents. permanently immediately!
No. 239 30 Photoelectric Circuits & O/D114 310NV Opiiora 2gmiphial
Systems Price £1.801

BI-PAK CATALOGUE
NEW EDITION NOW AVAILABLE

Send for your copy of our revised catalogue and price list NOW)
It contains 127 pages packed with literally hundreds of
semiconductors. components and our famous range of BI-KITS

audio modules.
ONLY 65p POST FREE

ORDERING Do not forget to state order number and your name
and address.

V.A.T. Add 12}{% to prices marked*. 8% to those unmarked.
Items marked are zero rated.

P&P. 35p unless otherwise shown.

No. Length Width Height Price
159 53in 2}in 13in 62p°
160 4in 4in 14in 62p*
161 4in Jin 1%in 62p°
162 51in 4in 13in 73p°
163 4in 24in 2in 64p*°
164 3in 2in 1in 44p°
165 7in 5in 23in £1.04°
166 8in 6in 3in £1.32°
167 6in 4in 2in 86p*®
1965 — 1 pole 12 way 48p*
1966 — 2 pole 6 way 48p*
1967 — 3pole 4 way 48p*°
1968 - 4 pole 3 way 48p*
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\\/’
CERAMIC PAK

Containing a range of first

quality miniature ceramic capa-

citors.

16160 — 24 - 3 of each value— 22pf,

27pf, 33pf, 39pf, 47pf, 68pf,
60p*

82pf

16161 — 24 - 3 of each value:— 100pf,

120pf, vso?v 180pf. 220pf, 270pf.
60p*

330pf

162 24 3 of each value:— 470pf,
560p1 680pf. 820pf, 1000pf 1500090
2200pt, 2200pf, 3300pf Op*
16163 ~ 21 - 3 of each value: 4700pf
6800pf. -01uf. -015uf, -022uf. -033uf,
047uf 60p*

ELECTROLYTIC
PAKS

A range of paks each containing 18
first quality, mixed value miniature’
electrolytics.

16201 values from -47mFD

FD 60p
'1620% values from 10mFD
16203 values from IOOmFD
680 FD

| CARBON RESISTOR
PAKS

These paks contain a range of
Carbon Resistors assorted into the
following groups.

16213 60 mixed jw 1000hms
S 60p*

16214 60 mixed gw 1K ohms
. ms p*

16215 60 mixed jw 10K ohms
hm: 60p°

16216 GO mixed gw 100K ohms
820K ohms 60p°

16217 40 mixed $w 100 ohms
hms 60p*

16218 40 mixed $w 1K ohms
.

hm: P
16219 40 mixed jw 10K ohms
ms 60p*

16230 60 mixed jw 1 Mey

10 Meg ohms 60p*
16231 40 mixed jw 1 Meg
10 Meg ohms 60p°

COMPONENT
PAKS

16164 200 Resistor mixed valtue
approx {Count by weight) 60p*
16165 150 Capacitors mixed vatue
approl {Count by weigh1} 60p*
16166 50 Precision resistors Mg(gd

values -]
16167 tw resistors mixed values
80 60p*
16168 pieces assorted ferrite
rods 60p°
16169 2 Tuning gangs MW/LW
VHF 60p*
16170 1 Pack wire 50 meters
assorted colours single strand 60p

16171 10 Reed switches 60p*
16172 - 3 Micro switches 60p*
16173 15 Assorted pots 60p*
16174 - 5 Metal jack sockets 3 x 3.5
mm 2 x standard switch types 60p*

16175 - 30 Paper condensers — mixed
values -

16176 20 Electrolytics trans.
types *
16177 1 Pack assorted hardware
Nuls/bulls gromets etc 60

5 Mains slide switches
assoned 60p*
16179 20 Assorted tay stips and
panels 60p
16180- 15 Assorted controt knobs 60p®
toigl 3 Rotary wave change
switches P
16182 - 2 Relays 6-24v operatng 60p*
16183 - 1 Pak. copper laminate approx
200 sq inches 60p
16184 15 Assorted fuses 100mA
5 amp Op
16185 50 metres PVC sieevmg
assorted size and colours 60p

AC126 £0-18

BC1098 fo008

Pnce

ORS-COMIPQO

MIDGET WAFER
B SWITCHES

1965 - 1 pole 12 way 48p*
1966 — 2 pole 6 way 48p*
Type Price | Type Price | Type Price | Type Price | 1967 - 3 pole 4 way 48p°e
BC550 *£014 | 8FY52  £0-16 | TIP3055 £0-50 | 2N3708A 1968 — 4 pole 3 way 48p°
*£0.07
SN37%0 IC PAKS
2N3711 Manufacturers “"Fali-outs’”’ which
2N3819 include functional and part

b BU105 1-70 3 2N3B20 £0:35 | functional Units. These are classed
8D121 £0.65 BUI05/02£1.95 [2TX300 °£0-12 | 2N3821 £0.60 | as 'out-of-spec’ from the maker's
BD124  £0.70 |BU204 £1.70 [ZTX500 *£0.14 | 2N3823 £0-60 | very rigid specifications, but are
BD13] £0-38 | BU205 €140 |2N1613 £0-20 | 2N4058 *£0.12 | ideal for learning about 1.C's and
gg}g%/ £0-40 EHZZCZ)S/OZ gggg %N‘I7é1 50-20 gn:ggg ‘:::0-:: experimental work.

! N1889 £0.45 *£0.
132MP £0-85  MJE2955 £0-98 |2N1890 £0.45 | 2N4061 *£012 | (0224 100 Gates dssorted 740001
BD133  £040 [MJE3055 £060 |2N1893 £0.30 |2N4062 *£0-12 | g 1050:60eic | 7441
BD135  £0-35 | MJE3440 £0-52 [2N2147 £0.75 | 2N4284 *£0-18 OIMXS ssodlediiypes

t b L s 47-90-154 etc
Eg}gg gggg m,’:g:ag £0:323 2N2[T48 SIF0,70) }[2N4285 £°‘ 16227 30 Assorted Linear Types

BD138 £040 | MPF104 709-741-747-748-710 588!: etc

BD139 £0-36 | MPF105
BD140 £0-36 | MPSAQO5 £0.
BD139/ MPSAOB b 2N2277 £0.22
140MP £0-80 | MPSA55 *£0-28 |2N2218 £0.22
BD155 £0-80 | MPSAS56 *£0-28 [2N2218A £0-20
8D175 £0.60 | 0C22 £1.50 [2N2219 £0.20
BD176 £0-60 | 0C23 £1.50 |2N2219A £0-24
BD177 £0-68 | 0C24 £1.35 | 2N2904 €018
BD178 £0.68 | 0C25 £1.00 | 2N2904A €£0-21
BD179 £0.75 | 0C26 £1-00 | 2N2905 €£0-18
BD201/ 0C28 £0-80 |2N29054 £0-20
202MP £1-70 | 0C29 £095 |2N2906 £0-16 Rectifjers-Diodes-Triacs Thyristors
8D203 £0-80 | 0C35 £0:90 | 2N2906A £0-19 1.C's and Zeners. ALL NEW & CODED.
B8D204 £0-80 | 0C36 £0-90 |2N2907 £0.20 | 2N5294 £034 | Approx 100 pieces Offering the

16228 8 Assorted types SL403 76013
76003 etc £1.0

162 5 LCs 76110 Ec v lD
MC1310P MA767 1.50°

JUMBO PAK
SEMI CONDUCTOR

16222 - Transistors-Germ. and Silicon

8D203/ 0C70 £0-24 | 2N2907A £0.22 | 2N5296 £0-56 | amateur a tantastic bargain PAK and
204MP £1.70 | OC71 £0-15 | 2N296G  *0-09 | 2N5457 £0.32 | an enormous saving £225
e sen o el anante s cos2 -
h TIC45 *£0-35 | 2N29260*£0-08 | 2JN545 3
BF457 £037 (TIP29A  £0.40 {2N2926R*£0.08 | 2N5551 *£0 36 MAMMOTH I.C.
8F458 £0-37 (TIP29B  £0.52 [2N2926B*£0.08 | 2N6027 £0-39
BF459 £0.38 | TIP29C €050 |2N3053 £0.16 | 2N6121 £0.70 PA K

8F594 *£030 |TIP30A £050 [2N3054 £0.40 |2N6122 £0.70 )
BF596 *£0-28 [ TIP30B  £0-60 [2N3055 £0.40 |40311  £0.38 | 16223  Approx 200 pieces assorted
BFR39 £0.24 | TIP30C £0-60 |2N3414 *£0.16 | 40313 £0.95 | fali-out |n(egraled cireuits, including:
BFR40 *£025 [TIP31A £045 [2N3415 *£0.16 [40316  £0-85 LDg'C 74 series, Linear, Audio, and
BFR73 *£0.28 | TIP31B £0.47 |2N3416 °£0.29 | 40317  £040 Mandy coded devices, but
BFRBO *£0-28 | TIP31C  £049 |2N3417 *£0.29 40326  £0.40 | SOMe unmarked — you to 'de"“'&
g;i%g ggﬂgg TIP32A  £0.49 |2N3614 £1.00 48327 £0 45 £1.2
.30 [ TIP32B  £0.51 |2N3615 £1.00 40346  £0.45
BFX84  £022 |TIP32C £053 [2N3616 £1-00 | 40347  £0:65 UNTESTED SEN”-
BFX85 £024 |TiPa1A £049 [2N3646 *£0.09 | 40348  £0-80
prxs6  £025 [Tipat  £o.51 |2n3702 +£o08 40360 €036 | CONDUCTOR PAKS
BFX87  £0-22 [TIPA1C  £0.53 |2N3703 *£0.08 40361  £0.36
BFX88  £022 | TiPa2A £053 [2N3704 *0.07 | 40362  £0-38 | 16130 - 100 Germ. gold bonded 0A47
BFX90 °*£055 | TIP42B  £0.55 [2N3705 *£0.07 | 40406  £0-45 | diodes ) 60p
BFY50  £016 | TIP42C  £0-57 |2N3706 *£0.08 | 40407  £0-35 | 16131 150 Germ. point coné%m

BFY51 £0-16 | TIP2955 £0.65 [2N3707 °*£0-08 | 40408 £0.52 100mAOA70/81d|cde
2N3708 °*£0-07 | 40409 £0.75 OA1232 100 Silicon diodes ZO%mA

74 SERIES TTL IC'S R "
16134 650 Silicon rectifiers slgp

00
16133 - 150 Silicon fast switch dlude

METAL FOIL
CAPACITOR PAK

Containing 50 metal foil Capacitor

ike Mullard C280 series. Mixed
values ranging from -O1uf 2uf.
Complete with identitication sheet.
0O/N:16204 £1.20°

SLIDER PAKS

16190 - 6 Slider potentiometers m\xed
values 60p*

16191 6 Slider potentiometers all

60p*

6 Slider potentiometers all

60p*

6 Slider potentiometers all

60p®

16194 6 Slider potentiometers all

60p*

6

Slidet potentiometers all
60p*

47K log
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hat 750maA
BI-PAK STILL LOWEST IN PRICE. 16135 20 Silicon rectifiers stud lgge
FULL SPECIFICATION GUARANTEED S
16136 50 400mW zeners %(37
Type Price | Type Price | Type Price | Type Price | Type Price | Type Price | &7
7400 014 | 7400 015 | 744) 064 |7482 085 | 7433 040 | 74122 0.50 1:3137 30 NPN Iransistors Bclggfé
7401 014 | 7410 0147442 064 | 7483 0.85 | 7494 0-88 | 74123 070 | B85 30N istors BC177/178
;zg% g:g 741; oga 7445 090 ;284 098 | 7495 070 | 74141 075 p‘asﬁc lranssiors 0p*
- 741 0237446 0-90 85 1.00 | 7496 080 | 74154 1.20 p
7404 015 (7413 027 | 7447 0.78 |7486 030 | 74100 100 [ 74180  1.p0 | 16139~ 25NPNTO39 2N6S7/2NT71 1
7405 015 |7412 058 | 7448 0.80 | 7489 250 | 74110 050 | 74181 200 | S o5 pne TO39 2N2908
7406 030 |7416 0287475 048 | 7490 042 | 74118 090 | 74190 1a0| '8 o
7407 0:30 | 7417 0-28 | 7480 0-50 | 7491 075 | 74119 18574198 1.85 sle'cl‘j{‘] 30 NPN To18 2N706 .ncor?
7408 015 | 7440 015 7481 0.95 | 7492 045 | 74121 030 | 74199 185 | (iiching ° s 60p
16142 25 NPN BFY50/51
16143 30 NPN piastic 2N3906
CMOS IC'S soe:
16144 - 30 PNP plastic 2N39 5
Sesan 0C71PNP 68
- . . i
Type Price e Price | Type Price | Type Price | Type Price | Type Price }g::g ?gg’»is? pgwe: 2N3055 NPN
CD4000 015 [CD4012 020 CD4022 090 | CD4031 220 | CU4046  1.30 | CDA071 023 | 70220 case
CD4001 018 | CD4013 52| CD4023 020 [CD4035 1.30 | CD4047 110 [CD4072 023 | 17147 10 TO3 metal 2N3055
Ehice: olp|coacic oa|comas gd|chic goe ) couss gog|coucel 220w
- D4040  0.95 | CD4050  0-55 023 juncti
€Da007 018 CD40I7 098| CD4026 170 | CDaca) 082 | CD40S4 110 | CD4510 130 | 1ony 20 Uniwncten "ans'sf‘;%';
CD4008 098 | CD4018  1.00| CD4027 060 |CD4042 082 | CD4055 140 | CD4511 160 | 16149 10 1ampSCRTO39  £1.20
CD4009 058 [CD4013 055 CD4028 098 | CD4043 098 | CD4056 1-35 | CD4516 140 | 1g150 8 3 amp SCR TO66
CD4010 058 [CD4020  110| CD4029 115 |CD4044 094 | CD4069 040 |CD4518 125 | cace £1.20
CD40i1 020 [CD4021 098] CDA030 055 |CD4045 140 | CD4070 040 | CD4520 128 G p SWITCHING
LINEAR IC’'S TRANSISTORS
T(S)IQSASNX 10 2N706/8 BSY2N7/
2 5 LL usuable devices. o
Price Price | Type Price | Type Price| Type price | Type Price | open & shorts. ALSO available in
CA3011* £105 MCMSGG LM320-15v. uA710C* £040| SN76D13N* TAAGE 1 A* PNP similar 10 2N2906. BCY 70.
CA3014* £1.70 £150 | 72710 £030 £1.75 £1.65| 20 for 50p, 50 for €1, 100 for
CA2018* £0.75 | MC1466L ca 50 [ (M320-24v uA711C* £0.32| SN76023N- TAD100* £130 | £1.80, 500 for €8, 1000 for £14
CA3020* £1.70 | MC1469R £2.95 £1.50 | 72711 £0.32 £1.75 | TBAB4OQ" When ordering please state NPN/PNP
EABOZS' £1.02 Mcmess-mss LM38O-14P | UAT23C  £045) SN76110° — ggg
A3035° £170 - - 045 £1.50 “£2-
CA3036* £1.35 | NE536* £3.50 | LM381* €1.55 | uA741C* £0-24| SN76115¢ TBAB0O* £080 SILICON DIODES
CA3042* £1.50 | NE5S15A* £3.50 | LM390ON" 72741 £0.24 £1.90 | T8A810S*
Sy DS MRS L0 DRSS RN SRERISVIOSSOL, |1, E102 b
CA3046° £0.80 X C724P €150 | uA747C* £0.70 75 £0-80 ; mi
CA3052* £1.60 | NES50D° _NLA | MC1303L° 72747+ £0.79| SL414A* £1.95 | TBAI20Q" EAOACT A A Gl
CA3054* £135 [ NE5S55  £0.32 £148 | uA748*  £0.35 | TAA5508 £035 £340 | | Siders g
CA3075° £1.50 |NE556  £082 | MC1304P* 72748  £0.35 [ TAAB21A" TCA2705* 30 for 50p, 100 for £1.50, 500
CA3081* £1.50 |NE561° £3.95 £1.90 | 748pP £035 £2.00 £220 | 772", 2080 £9 .
CA3089" £2.10 |NE5628* £3.95 | MC1310P* b .
CA3090" £425 |NE565A° £1.75 £0 Send
CA3123* £1.90 |NE566* £1.50 | MC1312PQ*
LM301* £0.39 | NE567*  £1.80 £1.90 our
ngog £200 ;g;ggc- gggg MC1330P* o y .
LM308* £1 so . £1.2
LM309K  £1 UA703A* £0.25 [ MC1350° £1.20 orders
LM320- 5v£1 50 uA709C* £0.25 | MC1351P*
LM320-1 72709° £046 £1.20 to
{1_50 709pP* £0-25 | MC1352P*
&l Dept. PE6, P.O. Box 6, Ware, Herts

SHOP 18 BALDOCK STREET, WARE, HERTS
AT: OPEN 9 to 5.30 Mon./Sat.
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SAXON ENTERTAINMENTS LTD

THE PIONEERS OF MODULAR DISCO/P.A. EQUIPMENT
NOW OFFER PACKAGE DEALS AT INCOMPARABLE PRICES

CENTAUR COMPLETE STEREO MINI Dlsco
ROADSHOWS — BUILT IN
STEREO DISCOS SOUND TO LIGHT/SEQUENCER 100 WATT
C/W LIGHT SHOW & DISPLAY, 23 B LG MONO SYSTEM
TWIN SPEAKERS & LEADS §TW° YEAR GUARANTEE ‘
fe— = £179.50
Standard 100W » D0 peposit £40.66
/ 12 Mgiths @ £15.45
. i as74 Months @ £8.61
£22 5 or Deposit £50.80 ! Simitor il °:' :he Contave.ahd
imilar I_ ppeuron( 10 au -
12 Months @ £19.11 or 24 Months @ £10.66 ‘ compféte with loudspeakers and Jagls:
1-1 Headghones toguikany system £7.59
U per i EMS07 Electzet Mic £15:00,.
| #CM BY Electrét Mic VET.98Y
2 7 Baom Sfand it E1550 5
£ or Deposit £61.80 - Carriagt’on all disco cnd‘“emysreg; €10,
12 Months @ £23.17 or 24 Months @ £12.92 ('nf"ﬂded in HP. Prices) ;
%
GX L 200W ( with 'Win_QOO) illustration shows GXL Centaur Sy stem
watt cabinets These systems feature .full‘ mixing__f_or two u'h,.d»s ‘o% Deposit Terms
tape & mic with monitoring #cilitime override
£349 of DepOSif £77.72 and are supplied complete‘with séund to light - Ol‘l A" Orders
. sequencer, display, spegker leqdf eic.
12 Months @ £29.19 or 24 Months @ £16.28 JUST ng"}:N AND GO Over £150-12 or 24
BSR Decks — 17,000 line Loudspeakers — Rugged Aluminium Trimmedg‘{“"obind&%;w’@ué Light And Phagnes Mon'hs ¥ Low ln'eres'
Output — Slave Output — Deck Lights/MotagStarts (GX L)+
D.1.Y. MODULES FOR ALL DISCO/P.A. AMPLIFIERS DISCO MIXERS — COMPLETE OR MOle}AR
SA308 30W 8 ohms 45V £9.95% fums £10.90% =TT o b= oo ghsiiat
o : / BAaaama0000 MONO OR, STEREO,
SA604 60W 4 ohms SOV £13.25 Ll | v S g -03;‘__ e Ay gt SRR
SA60S 60W 8 chms 65V £14.25 i, \ £13.50 \,g\y?' . O N foputes &
SA1204 120W 4 ohms 7SV £15.95° i, L g e e ot s oy o Sk g0
SA1208 120W 8 ohms 95V £23:00 7l U £99 50 \ DL I e cleeady fined = Rl g A ockenge £5.30
SA2404 240W 4 ohms 95V _£29.50 i " ‘ COMPLETE MiX#RS. (with case)
0 2% Distortion, 30Hz-20, KHx_..ﬁ*idB Fully Short/Open Circuit prapt input | ?S,”gnis IP:AC:\;DIEO Input ld*r&&;bn % L ]88\;@: £3939
sensiivity 240 mV 1o suit most aifcers — D.C. & Output Fuses Ed ™ | @qﬂ & ;’:eblee con'rtlals FSIT hrp_ phory mzi’ﬂ'rg?-‘ﬁ . zfr?ﬂums E:;;g
TOP QUAUTY COMPONENTS TH RDUGPﬂJI Crossfade ProOessxon:;ymndw p%!qmonee Step¥o moins £63.75
COMPLETE'LIGHTING CONTROL AT, YOUR FINGERTIPS! STROBEUNITS
‘%ﬁs'ﬂ'mg Corllg ,”;Uni' Mk 1§ a £44.50 )
Hkw S éf - Sound ljght - Dimmer F
6 6 6 6 i Au'oer::::(Level Inotegrc'l,it;d 'Logic el;\odule £32.50 ‘F'O-S"Obe 4-6 Joules £37.50
- R Circuitry Panel £2.95 Super Strobe 2-3 Joules £22.50
® 4 b Three ChangiliBound Toagin £26.75 (Pro-Strobe has external trigger
e Bk W 12480 input — master: Module £19.75 facility).
A 3; ok _Plu#nnelcomrols ; Panel  $2.95 i
SPARES & ACCESSORIES - LOUDSPEAKERS & CABINETS PROJECTORS — PLUTO — NEW LOW PRICES!!!
Rope Lights%-;jg?ed or Multicolousi £22.00 Melos Echo Cho%er £59.00 CHOICE OF WHEEL/CASSETTE
~ per12ft. Headphones £7.50* .
Rope Light Contgoller for up to #@ #£30.00 4 Sirens: Engli falice, USA Police, :;(5)8 :ggx g’?gs'en g;:gg 2:::;:;?”“ g;gg
Fuzz lights—Red/Blue/Yellow /(iteen £22. Deiroyer, Afign Voice Simulator £7.50 P500 250W Q.1 £84.95 Plcture wheels from £4.75
Magnetic Cartridge Equalisers % Bulgih Bwiay lighting plug/socket  £1,90 4 (Wide choice available)
100 Watt Chassis Loud%okers 12" £23,50 18" £47.50 A1 50 core
Empty loudspeaker Cabingtss Small 12" ifkarge 127 €21.50  Small 212" £22.50 PIEZO HORNS only £7.50
T x 187 £29.50 YES! —only £7.50
Projector lamps: A1167 £2.90.M6 ESi#5.  Strobe tubes BOW £8:50 (As fitted 10 our package PA system)
100W Spot lamps Red/Blue/Yelgm{Breen ICI Vynide 50" wide £3.50 Metre Direct from Motorola Inc., USA at on
£1.50 ea £13.50 for 10 L4 Kickproof Gri‘lld"%l' wide £3.25 Metre UNBEATABLE PRICE
MD Spot Banks: 3-way 300W £19.50, Kick Resistast Grill 50" wide £3.25 Metre. No crossover required 4kHz — 30kHz rated
4-way 400W £22.50. FULL RANGE OF RE-AN PRODUCTS IN STOCK 75W/8 ohms 150W/4 ohms use two per 100W
Bubble machines (optikinetics) £36.50 SEND FOR OUR BROCHURE NOW!! amplifier — Full instructions supplied.
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X% PACKAGE P.A.
SYSTEMS (cirred)

Complete w&b PlEZO horn cofemns fitted with 100 watt
* Units (108watt systerm Hliustrated)

100 Watt £149.50

Deposit £35.26

anths @ §12.91 or 24wfhs@ﬁ?ap
clcds & Chanliel 100 Watt Amplifier sith
Treble Bags wnd Mostgr Controls plus Leads;
and Twin PiéggHormGelumns (shown on rightl,

.. 200 Watt £225.00

., Deposit £50.80
12 Months _19110r24%n1hs@£10ﬁ
zsix Mixed fb
Treble Conffisils plus Slave {Bl.nput cnd Master
Control. ;

ACCESSORIES
“Melos Echo Uni# £59.00

A high quality\Cassite Tape Echo Unit giving
long tape hf&?wﬂ"nely variable echo depth
ond speed control. Suitable for all mics. apd
instruments.

High quolity Boom Stand £15.5Q4" Floor
Stond £9.90. ECM8! Condensaf Mic.
Removable Leod Good  #nti-Feedback
£19.95*% EM507 Condenses” Mic. — Good
Value £15.00. Phosers £1980.

DIY‘ MODU{ES FOR PA SYSTEMS Mono or Stereo

Make youpwn mixer — Mono/Stereo — up to 20 channels
with thete, easy to wire modules — Available as PCB's or
assembled on panels.

Input St M Mono (/W

vs e l?:lllo 2;995 F‘(oBmJ £5.95 p:nn:l efc. £8.95
LS TRTY

q ‘ Z;Ln f* Stereo £9.50 Stereo (/W El 2.50

PCB ponel etc.

A s : |
° Q Mixer /Monitor ~ Mono

Mono (/W
P ra | One only P8 £5.95 ponel efc

,o.I o per system
- A . Stereo

omB6e i £9.50 et £12.50
£9.50 .  £1.00

Send for free brochure for complete specification

Qo 0

£8.95

Power supply for
up to 20 channels

AVAILABLE

AT I-AST = IN KIT FORM
SEEMET sl

THE FAMOUS POCKETSIZE \m\\“
METAL DETECTOR

Seemet readily detects concealed \
ferrous and non-ferrous metals within {i
range of its detector field. Ideal for
finding concealed pipes, wires, nails
etc. One-handed operation, uses
standard PP3 Battery (not supplied).
ONLY £3.25 plus p. & p. 25p.

{inc. VAT), full instructions supplied.

\ UNBEATABLE \
|\ DIMMER OFFER

from Britain’s largest Dimmer Makers.

Complete Kit of Parts for our

VCL 500M, 500W Dimmer Switch.
Only £2.00, plus p. & p. 25p.
{inc. VAT) full instructions supplied.
Send coupon below with your remittance.

'
| EEMET KiTS PE2 name !
: at £3.50 incl.of p. & p. ADDRESS H
] DIMMER KITS i
] at £2.25 inc.of p. & p :
: | enclose cheque/P.O POSTCODE ]
: for € BLOCK CAPS PLEASE :
| D ofllle . !
' L3 Fotherby, Willis Electronics Ltd. !
' i
1t GLADSTONE TERRACE,STANNINGLEY,LEEDS,LS28 6NE. 1
| Telephone:Leeds(STD 0532)563373 Telex 557111 [GLYNWED| i

bccccsccccscccccccaaa ———————- - ———-— - d

Saxon AP100 Amplifier £45

Four mixing inputs — 100W into 4 ohms

Wide ronge boss & treble controls
moster — Twin outputs

Saxon 150 Amplifier £59

Four mixing inputs — 100W into 8 ohms

150W into 4 ohms — wide range bass

& treble controls + master

All prices subject to 8% VAT except where asterisked (12} %)
Shop premises open Mon to Sat 9 am - 5 pm Lunch 12.30 - 1.30 pm
Mail order dept open Mon to Fri 10 am - 4 pm - Ring 01-684 6385

TO ORDER

By Post  Send your requirements with cheque crossed P.O. or
60p COD charge to address below  or just send your
Access or Barclay Card Number NOT THE CARD.
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MONEY
ROBABLY one thing that is of
universal interest is cash. As

electronics enthusiasts we have par-
ticular interests in money. Will the
chancellor reduce the tax rate? Surely
that interests all earners? Will he
change the V.A.T. rates? More about
that later. Will the government impose
further wage restraints?

We now know the answers to most
of these points—this is being written a
few days after the budget. Although we
doubt if many M.P.s are constructors or,
even if they have the interest, have
time to read this, however a couple of
points are worth making . ..

CAREERS

At the time of writing it is still not
obvious if we will be returning to “free
collective bargaining”. For the last two
years many in the electrcnics industry
have found that their qualifications and
experience no longer give them any
monetary advantage. For some time we
have seen the ‘‘electronics workers”
on the move; more applicants for jobs
than ever before simply because it is
one way to get ahead financially.

It may be argued that this movement
is healthy for the industry although we

doubt it. What it does mean is that
people are finding a way of beating the
system and that they are finding it
necessary to do this.

It has now been suggested that four
year degree courses should be intro-
duced. Great, we are in favour. The rate
technology is moving we are going to
need some of the best, most highly
educated people we can find, and make
no mistake the British educational
system can produce the best. It may
mean fewer degrees but we will need
the elite; there is already a danger of
too many chiefs and too few indians.
But will we find these people, can we
continue to encourage them to take a
degree course, and a longer one than
at present—perhaps not if the rewards
are not there at the end of the rainbow!

V.A.T.

No doubt many readers, in particular
those in the component supply business,
will remember all the fuss a while back
over the introduction of two rates of
V.AT. to electronic components. It
may be necessary to remind some that
this system is still in force.

It means that one component—say a
loudspeaker—can be subject to
different rates if sold for different

applications. It would probably be in-

* teresting to carry out a survey now

that manufacturers, distributors and
retailers have been living with this
system for some time. For instance, it
may be that proportionately fewer
speakers are now made and sold for
radio applications—an application that
is subject to the higher tax rate—
although just as many will find their
way into radios. This is no doubt more
prevalant in the amateur world than
anywhere else.

We can’only hope that at some stage
someone will be able to make enough
fuss about the component situation to
get the whole thing reviewed and then
maybe, just maybe, we could get back
to the lower rate for all components.
This would reduce the workload of all
concerned in their supply and, most
important, reduce the price of some of
them to us.

One point that we are thankful for
is that this product (P.E.) is not subject
to V.A.T. We are sure that all readers
will stand behind us on that one, even
if their views do not concur with those
expressed above.

Mike Kenward
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% MEASURES UNKNOWN CAPACITANCE

3005

% PINPOINTS ILLUSIVE WIDE TOLERANCE ELECTROLYTICS
% ENABLES PRECISION MATCHING OF CAPACITORS

EASY TO USE, EASY TO READ

THIS PIECE OF EQUIPMENT IS JUST WHAT YOU NEED!

THE need to measure capacitance accurately and quickly

arises fairly often in electronics. The construction of
Wien bridge oscillators, precision timers, active filters and
tuned circuits all demand component selection if best results
are to be obtained. In the past the most common methods of
measurement have been the use of a capacitance bridge or the
measurement of reactance using a multimeter and a.c.
source. Both methods are cumbersome and lead to instru-
ments with non linear scales, and in the form usually con-
structed by amateurs have limited accuracy and range. The
instrument described here overcomes most of these problems
offering direct measurement of capacitance over a range of
eight decades on a linear scale.

PRINCIPLE OF OPERATION

The operation is based on the integrator shown in Fig. 1a.
The behaviour of this circuit is described by the mathe-
matical expression:

1
= ——|V
Vour RCf IN dt 0
Solving this equation gives
VIN
Vour = — R—C At 2)

By making Vout == —VIN and rearranging equation 2 as
an expression for C, we have:
At

CcC==

= &

It follows that we can measure the capacitor in the feedback
loop of the integrator by measuring the time taken for the
output voltage to fall to —VIN. The measurement of time
interval is the most accurate measurement available and it
follows that this need not limit the accuracy and precision of
the measurement. In the meter to be described the limita-
tions of accuracy are imposed by the meter movement, range
resistors, and timer capacitor, but the accuracy could be
greatly improved if required, by measuring time digitally.
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CIRCUIT DESCRIPTION AND OPERATION

The operation of the instrument is indicated in the block
diagram Fig. 1b. The integrator is fed from a reference
voltage generator and the integrator output is compared with
this voltage in an inverting comparator. An analogue
timer, based on a second integrator, measures the time taken
for the output of the integrator to fall to —VREF, and the
output is shown on a panel meter. In use the unknown
capacitor is connected across the input terminals and the
RESET/START button depressed. At the end of the measure-
ment period a green le.d. indicates that measurement is
complete. A second push of the RESET/START button dis-
charges the unknown capacitor and resets the circuit for a
further measurement. The reset state is indicated by a red
le.d. and is automatically entered on initial application of
power.

The complete circuit is given in Fig. 2 and its operation
is best understood with the aid of the timing diagrams in
Fig. 3. The instrument consumes little power and may be
battery operated. In Fig. 2, can be seen the supply arrange-
ment and the VREF generator, which is a simple zener diode
source buffered by an operational amplifier connected as a
voltage follower. The temperature stability of this circuit
is not particularly good but is maximised by ensuring a
constant Zener current of about ImA. This is insignificant
compared to the performance limitations of the analogue
meter movement. If a digital version was constructed it
would be worthwhile using a more expensive reference diode
here. The reference voltage is adjusted to 1V by VR1. It
should be noted that this adjustment is only needed in an
analogue instrument because VREF is also used in the time
measurement circuit. '

The reference voltage is supplied to the first integrator IC2
via the transmission gate IC7a and one of the range resistors.
The unknown capacitor is connected as the feedback element
of this integrator in parallel with the transmission gate IC7b.
The negative going integrator output is compared with VREF
at the summing junction of IC3 which operates open loop as a
comparator. The output voltage of the comparator is
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SPECIFICATION

Typically 2:5% on all ranges (dependent
upon meter movement, range resistors
and capacitor)

1% on range 1 (300pF)

0-25% all other ranges

3 seconds max from 3uF-3000uF

300ms all other ranges

25mA max (each battery)

Accuracy*

Precision
Measurement time

Power consumption

*Precision is defined as the relative standard deviation for
repeated measurements on the same capacitor, calculated
from the equation:

% (x-X)*®
n

= X 100

Percentage Precision =

where x is the mean of n measurements, and x is an individual
measurement. The precision is a guide to the accuracy
which can be obtained if measurements are referred to a known
value capacitor.

 —

monitored by the indicator circuit comprising R15, R16,
TRI1 and D3, and is also fed into the nor gate IC4a. The
comparator output is gated with the output of the RESET/START
generator, and the resultant output of IC4a is the actual time
taken for Cx to charge to the reference voltage (which relates
to the value of Cx). In a digital instrument this time would
be measured directly with a clock generator.

In the analogue instrument described here, time is measured
by the second integrator comprising IC5, C3 and one of the
range resistors R10-R14. The way this circuit measures
time is apparent from equation 2. We see that in Fig. 1a the
output voltage of the integrator is proportional to the time
for which the input voltage VIN is connected, for constant
R and C. In the meter unit the input voltage to the second
integrator is VREF and it is connected through the trans-
mission gate IC7c which is open only during the integration
period of the unknown capacitor Cx. This time measuring
integrator is reset by the transmission gate IC7d. It is this
second integrator which requires VREF to be set accurately to
1V in order to measure time accurately. It is further import-
ant that the time measuring integrator capacitor is a precision
component. Although 19 precision capacitors are expen-
sive it is worth pointing out that this design requires only
one such component in order to cover an eight decade range.
This is because the input resistors of the two integrators can
both be varied.

In the RESET AND RUN circuitry of Fig. 2 half of a dual
JK FLIP FLOP is used, connected as a simple toggle circuit.
The initial condition of reset is established by holding the’
seT input of the CD4027 high during the period when power
is first applied. As C5 charges through R22 the output of
IC4d eventually goes low which then enables the cLock
input. The cLock input is driven from the output of the
monostable comprising IC4b, ¢, R21, C4 and S3. The
input of IC4b at pin 1 is normally held low by R20, C4 is
uncharged, and the input applied to IC4c is high. The output
of IC4c is therefore low and this is applied to the second
input of IC4b. As soon as pin 1 of IC4b receives a positive
pulse from S3 via R19, the output goes low (being a NOR
gate). This is transmitted via C4, which can only charge
slowly via R21, to the input of IC4c whose output therefore
goes high. This high is applied to the input of IC4b which
therefore remains low even if the other input has now gone
high. This condition remains until C4 has charged through

N
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Ranges 8 ranges: 300pF-3000uF in decade steps _||_

—

Vout

Cx

INTEGRATOR

(b)

»| COMPARATOR

TIMER > DISPLAY .

Fig. 1 (b) Block diagram of Linear Capacitance Meter

R21 when the circuit reverts to its initial state. The long
time constant of C4, R21, was chosen by experience to pre-
vent false output pulses. It is surprising how long human
fingers dwell over pushbuttons!

INITIAL RESET

Fig. 3 shows the initial conditions as produced by the
“power-up reset” function. The first integrator output
VINT is held at zero because IC7b is open and IC7a is closed.
The second integrator output is similarly zero. As soon as
the push button is pressed the first and second integrators
ramp negatively until the first integrator crosses — VREF.
At this point the comparator IC3 changes state and disenables
the transmission gate IC7c¢ via the Nor gate IC4a. The
timing capacitor C3 remains charged because the off resist-
ance of the transmission gates IC7c and IC7d is extremely
high and the input bias current of the CA3140 is extremely
low. The output of IC2 continues to ramp negatively until
the amplifier saturates. ~This is close to the negative rail.
The circuit is now in a stable state with the meter displaying
the measured capacitance. Capacitor C3 will of course be
discharging slowly, but the rate is measured in only fractions
of a millivolt per second. In the author’s instrument no
discernable movement of the pointer takes place in a one
minute period after completion of a measurement. A
second press of the push button initiates a reset and returns
the circuit to its initial state ready for the next measurement.

CONSTRUCTION

The circuit was built on a piece of stripboard measuring
36 conductors by 43 holes (see Fig. 4.) and then mounted
against the back of the meter, using the meter screws for
fixing. The case size or shape is not too important, but the
prototype used a plastics box of dimensions 172 x 100 x
55mm, and was fairly compact at this size. The battery
holders were clamped under a stiff cardboard plate, and
fastened by two 6BA nuts and screws.
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POWER SUPPLY AND Vret GENERATOR
A

MEASURING CIRCUITRY

RESET AND RUN CIRCUITRY
A

810 v M \ - \
+
_ T~ 3
R22
100k Q2
R21 R9
o 10M 0 1k
[
7| _|e
100nF
Ic % IC4c
i IC6a [~ s
3 s3
n=UHRai 9
4 8
LyJ c. mim ICLD
220nF q
2
!
1 1000 pF/6V ” R20
: G o A MO
~ _6v {GREENI™
Spb CA 31407
{bottom view} ESET — RESEY IC4 cowoot
2] 1C74d %gs CD 4027
CD 4066
10fsw, |11
R14 10MO S¥D
INFOUT H cIEmE
Mn_7)8 139 §
SIG.A , g R10 1MA I—
2 5
OUTIIN 8fswelod Vais / , 7+5v
3
OUT/IN=
b I1C7¢ |1wokn 32 s2p [ICS5 NS - Vout
o[ 15 siG B y HJeAnLg
J1 1 Q4 4 Vref "
Ki o PRV |y, - INJOUT — R12 10kQ) 3 B
=1 l4+— Q
CLOCKy <5 1 .5 -6V D‘*
RESET1T CONT R13 1k 1NL001
SET, Y R18 ¢~ SEE TEXT
6 1 6|
1, L— 0, CONT C— 9
K2'§- rirz ||, = - 0uT/IN i
crocky =L bt— T, vee 7 c B5|sc M1
Ss —
INJOUT + ov
RESETZL—r | I ss
CD 4027 w
7

Fig. 2. Circuit diagram. Cx is the capacitor under test.
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Fig. 3. Timing diagram
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" 741, and therefore quite useful as a comparator.

The MINT line is the measurement period integration signal

COMPONENT SELECTION

A number of components call for some comment, and a
few are best selected during setting up of the meter. The
use of the relatively new CA3140 operational amplifier is of
prime importance in the design. This device is one of a
new family of Bimos amplifiers which incorporate the advant-
ages of Mos and BIPOLAR technologies on a single chip. They
seem destined to take over from the 741 in many areas
because they can offer greatly improved performance, albeit
currently at somewhat increased cost. Both integrators in
the present circuit use the CA3140 to minimise errors caused
by the integrator capacitor charging (or discharging) via the
input bias current of the amplifier. The maximum input
bias current for the device is 50pA (typical 10pA) at 25°C
compared with 1xA for the standard 741. This current is
small compared with the smallest charging current used in the
circuit, which is 100nA, and therefore is not a significant
source of error. The CA3140 also has a very creditable
slew rate of 9V/uS making it some 15-18 times faster than the
In this
circuit the positive and negative extremes of the comparator
output are directly compatible with the cMos logic circuits.
The CA3140 does contain Mos transistors in its input stage
and is susceptible to the same problems of static as any
cMos logic i.c. '
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Fig. 4. Component layout (actual size). Ensure that the

spaced correctly for the meter being used

In general the accuracy of the instrument is dependent on
the range resistors, the timer capacitor C3, and the reference
voltage VREF. The latter can be set accurately if the con-
structor has access to a digital voltmeter, otherwise it can
be set up with a multimeter to +-24%. The range resistors
should be high stability 2% metal oxide types and could be
selected with a digital multimeter to advantage. Note,
however, that the range resistors are in series with the trans-
mission gates IC7a and IC7c. They therefore define the
charging currents only when they are large compared with
the *‘on” resistance of the gates. The typical resistance of a
CD4066 at room temperature can be as much as 550Q.
Ideally this device should be selected for low “on” resistance
but if this is impracticable the most serious error occurs on
range 1 and this can easily be circumvented.

When range 1 is selected the input resistor of the second
integrator is nominally 1k{2. Thus with a typical CD4066
the actual input resistance defining the charging current
would be about 1-12k{} with a worst case of 1-55k{). This
would obviously give rise to errors of 12% and 559 re-
spectively, with the indicated capacitance being too small.
The simplest solution is to select this resistor by direct cali-
bration with a known capacitor. This is quite simple on this
particular range because silver mica capacitors of 100pF-
200pF of 1% tolerance are cheaply and easily available.

The procedure for calibrating the instrument on this range
is therefore as follows. Using 1k{} as the range resistor,
press the RUN button and record the reading. Now reset
the meter by pressing the button again and place a known
100pF (or similar value) capacitor across the input terminals
and press the button. The difference between the second
and first readings should be the value of the capacitor. If
the reading is too low reduce the value of the range resistor
and vice versa. Alternatively a 1k{ skeleton preset could be
fitted. Note that the reason for making two measurements
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fixing holes are

Electrolytic capacitors may have tol-
erances as wide as —25 + 100%. In
multiple time constant systems the
meter can be used to ensure that, for
example, ‘‘period A’ really does outlive
“period B" when near-value capacitors
are used

is that the circuit does not contain provision for eliminating
stray wiring capacitance which will be of the order of 5-10pF.
This only affects the lowest range and can be otherwise
neglected.

The meter multiplier resistances R17, R18, have not been
defined because the actual values will depend on the meter
movement used. This is not critical since the output of the
second integrator is of low impedance and can swing close to
the negative rail. Thus any voltmeter with a sensitivity of
5V f.s.d. or better could be used directly without R17/R18,
because the output is defined in terms of volts/uF according to
Table 1. Alternatively if a current meter is available the
multiplier resistors R17/R18 must be used. Two resistors
have been specified because in general it is not possible to
select a single resistor from the preferred values available to
make a meter multiplier. Note that it is essential to know
or to measure the internal resistance of a current meter in
order to calculate the multiplier resistance. This should be
borne in mind if a purchase is made since many of the
cheapest meters available through retail outlets do not have
this information supplied. The method of calculating
R17/R18 is best illustrated by example. The author had
available a 30#A movement of internal resistance 1400Q.
This is converted to a 3V f.s.d. meter by a multiplier resistor
fulfilling the equation:

Efsd.=Ifsd. X (Rmeter + Rmultiplier)

where Ef.s.d. is the required full scale deflection voltage,
and If.s.d. is the meter sensitivity for full scale deflection.
Thus in the present example

3:0 = 30 x 10-% (1400 + Rmultiplier)

.. Rmultiplier = 105 — 1400
= 986004}
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COMPONENTS . . .
[ et

Resistors
R1 4.7kQ
R2 100k Q2
R4, R8, R9, R12 10k 2% m.o. (4 off)
R5, R11 100k €2 2% m.o. (3 off)
Ré6, R10 1MQ 2% m.o. (2 off)
R7, R14 10MQ 2% m.o. (2 off)
R3, R13 1k 2% m.o.
R15, R23 27k (2 off)
R16 470Q
R17, R18 see text
R19 1kQ
R20 1IMQ
R21 10MQ
R22 100k Q2
R24 680€)

All resistors W 5% unless otherwise stated. R7
and R14 may be difficult to obtain and so selection
from 5% tolerance resistors may be necessary

Potentiometer
VR1 50kQ min preset

Capacitors
C1, C2 1,000.F/12V elect (2 off)
C3 1#F 1% polycarbonate (Electrovalue)
C4 220nF polyester
C5 100nF polyester

Transistors and diodes

D1 BZY88 C3V9
D2 l.e.d. red

D3 l.e.d. green
D4 1N4001

TR1, TR2  BC109

Integrated circuits

1C1 741

1C2, IC3,IC5 CA3140 (3 off)

1C4 CD4001

1C6 CD4027

IC7 CD4066
Switches

S1 d.p.s.t. switch
S$2 2-pole 8-way (make before break)
S3 push to make (momentary contact) switch

Miscellaneous
B1, B2 4 off HP7 each. Battery holder to suit
4mm terminals red, black

1mm sockets red, black This can be made up from 91k{2 and 7-5k{2 to an acceptable

Pointer knob accuracy from E24 resistors. It is worthwhile making the
Meter (see text) output voltage of the final integrator available externally
Clips for l.e.d.s if a digital voltmeter is available, because although the
Plastics box (prototype used 172 x 100 X 55mm) accuracy of the instrument is limited, the precision or repro-
Stripboard 0-1in matrix ducability is very high indeed. This makes it possible to
measure capacitors to better than +0-2%, providing a known

. e / standard capacitor is available to correct the readings.
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SPCENATEH

FRANK W. HYDE

SKYLAB

In March this year space engineers of
the USA successfully re-established con-
tact with Skylab. The space station has
been dormant for four years. It was
necessary to do this as a first step towards
the boosting of the vehicle to a higher
Earth orbit.

In April a further manoeuvre was
made. Another will be needed in or about
October 1979. These actions are required
because Skylab is losing height faster
than was predicted when it was launched
in May 1973.

At that time it was expected that
Skylab would remain in stable orbit until
the 1980s when the Shuttle would be
available to assist.

The fear that made these decisions
necessary was that Skylab might make an
unscheduled and perhaps disastrous re-
entry and not burn up without mishap.
The effect of the early demise of Cosmos
954 no doubt has had some effect on the
decision about Skylab. It is perhaps
relevant to point out that large units may
not completely burn up and that some
5 to 10 per cent may fall to Earth. Should
"the second action on Skylab, in April, sub-
sequently prove ineffective then the vehicle
can be targeted to remote regions of the
oceans.

The first corrective move commenced
in March. A series of commands were
sent to Skylab to activate the receivers
and speaker systems. It was expected that
the telemetry system would operate even
after the interval of four years. The
condition of the temperatures and pres-
sures, the orientation of the vehicle in
space and the gas that was still available
for its thruster motors. The first command
did in fact bring a response but this was
lost_after two minutes.

As the space station passed over the

Bermuda tracking station some 92 minutes
later a second command was sent. There
was a ‘“‘hum” response but no data. The
flight control then resorted to the back-up
system for communication. This was
entirely successful. Further commands
were then sent to charge the station’s
batteries from the solar panels. Finally the
computer was checked out on March 13th.

If the plans work out successfully then
Skylab may have a second lease of life.
Studies are already being undertaken as
to how the station could be used in
conjunction with the European Spacelab
brought up in the Shuttle.

If the problems are solved then Skylab
might well become the first space platform
for the construction of large space
structures to collect energy from the Sun
or as a launch pad for other missions.

COSMOS 954

The post mortem on Cosmos 954 has
so far yielded a few scraps and a little
information. The parts that have been
found have been radio active at about 20
roentgens/hour. One large piece found
in a crater two metres in diameter showed
a level of 100 roentgens/hour and was
removed in a safety package for examina-
tion. New equipment was sent out to
search for parts which might have been
buried in the ice.

From the information available it has
been estimated that the satellite was of
6,000 kilogrammes. Specialists have esti-

- mated that a satellite of such mass would

have a residue of 5 to 10 per cent which
was not vaporised. It would seem there-
fore that it was as the USSR said, the
satellite was intended and indeed did
burn up almost completely on re-entry.

The nuclear reactor on board was
thought to be about 50 kilogrammes of
enriched uranium. It is worth noting that
a Kkiller satellite could be used in emer-
gencies of the Cosmos 954 type. It is
perhaps a significant point that a few days
after the scare the Soviet Union launched
Cosmos 967, and in a circular orbit at
66 degrees from the equator. Eight days
later Cosmos 970 was launched into a
highly elliptical orbit inclined at 65
degrees to the equator. Before one
whole revolution had been completed
Cosmos 970 had been moved to a more
circular orbit and at the same inclination
as Cosmos 967, so that it passed close to
Cosmos 967. On command from control
on the ground Cosmos 970 blew up. It
was considered that this was a satis-
factory indication that Cosmos 967 would
have been destroyed had control so wished
when they were close together.

It should be noted that both the USSR
and the USA are examining the use of
high energy laser beams for use against
spacecraft. Aiready a level of generation
has reached hundreds of joules per pulse.

The USA has been attempting to close
the gap in defence against satellite vulnera-
bility. One of the most sensitive areas is
that of solar ‘‘sails”. Although they are
transparent to most forms of radiation they

are susceptible in the region of the wave-
lengths which absorb power. The positive
step is to remove the solar arrays and use
radio isotope generators. Already two US
satellites have been fitted with such
generators and a range of new applica-
tions were planned with generators from
10 to 100 kilowatts. However, President
Carter has proposed a ban on reactors in
orbit. This is ironic because the USSR
has already adopted the thermal isotope
generator. At least ten of the recent
launchings have had them.

SHUTTLE BOOKINGS
IN ADVANCE

The US Space Agency is now taking
reservations for the years 1982 and 1983.
This information comes from the manager
of flight cargo schedules, Chester M. Lee.

Iran and West Germany have made
partial payments for 1982/83 launches.
Japan is considering a spaceflight in 1983.
Canada, India and the European Space
Agency (ESA) have also reserved Shuttle
flights.

Mr Lee said: “We have all the cargo
we can handle for 1980 and a few spaces
left in 1981.”

The Goddard Memorial Symposium on
the international uses of the space shuttle
and space laboratory drew 400 participants
from the United Kingdom, Italy, Canada,
Germany, France, India, Japan and the
United States. The prime topic at the
symposium was the European Spacelab,
built by ESA to fly in the Shuttle’s cargo
bay. This multi-purpose facility will be
used for experiments in Earth observa-

tions, astronomy, physics, solar and
atmospheric chemistry, biology and space
manufacturing.

NASA and ESA will equally share the
first Spacelab flight, now scheduled for
December 1980. Spacelab 1 will be truly
of an international content. Spacelab 2,
scheduled for April 1981 will carry the
experiments of 47 USA scientists and 12
United Kingdom scientists. Among the-
principal investigators are Allen Gabriel
of the Appleton Laboratory and Peter
Willmore of the University of Birming-
ham. Spacelab 1 will be carried by Shuttle
Orbiter 102. It is being built in California.
The first of its six test flights will take
place in June 1979.

JUPITER: PLANET OR STAR

A Soviet scientist has produced some
evidence to add to the theory that Jupiter
is a star rather than a planet. The sugges-
tion is that Jupiter is either a star in

formation or a dying one.

Professor N. Kozyrev of the Leningrad

,Pulkovo Observatory told a scientific

meeting that the nucleus of Jupiter has a
temperature of 196,000 degrees Centi-
grade. The . professor constructed a
mathematical model of Jupiter’s nucleus
and the results of using this model seem
to agree with those obtained from astro-
physical observations and also from details
of the Jupiter heat stream recorded by
Pioneer 10 and Pioneer 11 probes.
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ISt Pl‘ile A Scopex 4D10A dual beam oscilloscope worth over £200.
nllllller “p Pl‘lles Two Scopex 456 single beam

oscilloscopes each worth over £140.

Can you invent or design a novel project that could form a commercial product? We
give you the chance to win the financial backing your ideas might deserve. Successful
designs may be backed commercially by a Venture Capitalist to develop saleable
products and you—as the designer—would receive financial benefit.

Even if your design is not deemed suitable for development you could still win yourself
a piece of test gear worth over £200. Some designs may also be published in P.E. as
constructional projects and payment will be made at the time of publication—so you
could gain in any or all of three ways!

If you do come up with a winning design, who knows, you could soon be a partner
in a going concern.

Ll A i ——— 1
PRACTICAL ELECTRONICS INVENTORS’ COMPETITION

The contest is for practical items incorporating electronics | (Block letters please) |
as a major part of the overall system. There is no restriction on | i |
the application, e.g. it could be a video tape recorder or a door I NAME (Mr/Mrs/Miss).................. 30t s e I
bell. It may be for domestic use or forindustry. @

Entries must be written/drawn clearly on one side of plain I |
paper with the entrant’s full name and address at the top of [ ADDRESS ... f
every sheet. Each entry to comprise: oo TV B L TS T Al S5 E ) B8 oo 0 0 5 ool 5 o0 oo L I

(a) a brief summary of the design (about 50 words); 1

(b) any such further descriptions, drawings, sketches, I |
photographs and circuit diagrams, etc., you consider ' ........................................................ I
the judges may need to form the best appraisal of your l TELEPHONE NUMBER ifany........................ |
design. DO NOT SEND ACTUAL MODELS. I certify that

Each entry must have a properly completed entry coupon I . *dele}e clause NOT.appljcable |
cut from P.E. firmly affixed to the back of the summary. Entrants | * (a) This entry is my own original idea and has not |
may be reque.sted' to supply prototypes fqr evaluation at later | been copied from any other source; |
stages of the judging. All entries must be in English. * (b) This entry has been made on bc_ahalf of the

Readers may be assured by P.E. that ideas submitted will not I company/group members listed and is our own |
be“:ni;used or transmitted to other parties by anyone concerned | ?r)ig_irnhal id;a nzt copi;at:)from ar;)){ o;hgr sour&:e; 14 l
with the competition. c is idea has not been published or offered for

publication elsewhere.
. SEND YOUR ENTRY TO .. I I/We agree to abide by the rules and conditions. :
Practical Electronics Inventors Competltlon l SIGNED.............. e i R T W1 ok e T e
55 Ewer Street, London, SE%9 6YP L o s e e e e
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SECOND CHANCE

Another free entry coupon will appear next
month.
The closing date is August 31st 1978.

RULES AND CONDITIONS

There is no entry fee nor limit to the number of entries a reader may
submit but each entry must be accompanied by a proper printed entry
coupon, cut from PRACTICAL ELECTRONICS, and must bear the
entrant's own full name and address. Entries will also be accepted from
groups or companies, in which case the entry must be submitted and
represented by an individual and the other involvements declared on a
separate sheet of paper attached to the back of the summary with the
coupon.

All accepted entries will be examined by a panel of expert judges in-
cluding the Editor of Practical Electronics, and assessed on (a) originality
of the idea, (b). technical merlt, (c) practicability, (d) economic viability,
(e) market potential, (not necessarily in that order). The prizes will be
awarded for the best entries in order of merit. In the event of the same idea
being submitted by two or more entrants, presentation of the entry
(clarity, best expression, etc.) will decide such winner(s) or winning
order.

In the event that the judges consider there are not enough entries of a
sufficiently high standard, the Editor reserves the right not to award any
prize(s) at his discretion.

Entries arriving after closing date will not be considered, nor will any
received that are illegible, not wholly understandable, are not accompanied
by a properly completed entry coupon or in any other way do not comply
exactly with the instructions and rules.

No responsibility can be accepted for entries lost or delayed in the post
or otherwise; proof of posting wlll not be accepted as proof of receipt.
No entries can be returned.

The competition sponsors reserve the right to adapt or amend any
entry—after judging has been completed—for purposes of publication and/
or commercial development. They also reserve the right to consider any
other entries for commercial production. Where any idea is adapted or
developed for commercial production payment and/or royalties and/or
direct “involvement in the company concerned will automatically be
negotiated with the designer or person named on the entry coupon.

Winning entries will not necessarily be developed commercially, but
Practical Electronics will pay the usual reproduction fee for any entries
published.

Ideas already covered by a patent owned by the representer, but not
already in or on offer for commercial production, may be submitted but
this fact must be clearly stated together with the relevant patent nnmber,

Decisions of the judges, and of the Editor in all other matters affecting
the competition, will be final and legally binding. No correspondence will
be entered into nor interviews granted. °

Winners will be notified by post and brief details of winning entries
published later in Practical Electronics.

The contest is open to all readers, but those outside the U.K. may be
requested to provide a British address to which any prize may be sent.
Development of any idea must take place within the U.K.

Employees and the families of employees of IPC Magazines Ltd., and the
printers of Practical Electronics and anyone directly connected with the
competition are not eligible to enter.
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A PRACTICAL ELECTRONICS PUBLICATION

A SPECIAL SELECTION OF
MUSICALPROJECTS FROM PE

THE MINISONIC MK2

SOUND SYNTHESISER

An up-dated version of the published Mk 1,
the Mk 2 has an integral keyboard, two
250 mW monitoring channels and
loudspeakers, and facilities for amplitude,
frequency and harmonic modulation.

THE JOANNA
ELECTRONIC PIANO

has realistic piano effect with touch-sensitive
keyboard and additional choice of harpsichord
or honky-tonk voicing.

THE ORION STEREO AMPLIFIER

A hi-fi amplifier with output of over
20 + 20 watts. Compact and complete in one
unit, it measures only 14" x6" x 2",

PLUS

Some great sound effects units for guitars,
keyboard instruments and general recording.

Available
Now

(Please allow at least 2 weeks

for delivery)

If you do not wish to mutilate your
copy of the magazine, please send
your order on a separate sheet.

f1.2

POST PAID

To: Practical Electronics
IPC Magazines Ltd., Receiving Cashiers Dept.,
King’'s Reach Tower, Stamford Street, London SE1 9LS
Please send me.......... copy(ies) of
“Sound Design’. | enclose a Postal Order/Cheque
for £1.20 (post paid) or (state amount for
more than one copy).......... (£2.35 post paid
for 2 copies)
PLEASE WRITE IN BLOCK LETTERS

.......................... Postcode..............

Remittances with overseas orders must be sutficient to cover despatch by
sea or air mail as required. Payable by International Money Ordear only.
PE.81

Company registered in England. Regd. No. 53626.
A subsidiary of Reed international Limited.
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THE LPU103 power supply unit reviewed here is one of a
new range of kits available from Arrow Electronics. The
company claim the kits are of “bug proof” design and because
they are only supplied in kit form the minimum of components
have been used whilst still retaining a high standard in both
performance and reliability.

Nickel cadmium batteries can also be recharged using the
p-s.u. with the charging voltages and currents being displayed
on the meter of the instrument.

SPECIFICATION

The output voltage of the LPU103 is variable from 0 to
30V with current limiting available in two ranges: 0 to
100mA and O to 1A.

The unit can sustain short circuits at full current for con-
siderable lengths of time but because of heat dissipation,
when the short is removed the meter calibration will alter
by 3-5 per cent until the case temperature is reduced.

Therefore sufficient space must be left around the unit to
allow adequate air circulation.

730

CIRCUIT DETAILS :

The circuit of the LPU103 is designed around two 741
operational amplifiers connected as differential voltage com-
parators, one to control the current and the other the voltage.
The outputs of these two i.c.s are fed to a triple Darlington of
which one transistor, a 2N3055, is used as the series pass
transistor and is mounted on a heatsink.

The problem of output transients when switching the unit
on is eliminated by the inclusion of an output switch. This
switch allows the unit to be on continuously with the output
terminals only showing a voltage when it is on.

TOOLS

The only tools required to build the unit are, small wire
cutters, a suitable earthed soldering iron with a‘3/32 inch bit,
fine nosed pliers, screwdriver, 4BA spanner and, to avoid

{

TPUT

g
[I_L

{

Circuit diagram of the LPU103
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damaging the front panel when fitting the switches and
potentiometers, the correct sized spanners.

The kit includes solder, plenty of wire and also rubber
sleeving for the soldered joints.

ASSEMBLY INSTRUCTIONS

If any type of kit is to be constructed successfully clear
instructions are of paramount importance. Therefore before
starting to build the unit the instructions were read through
carefully and using the component list provided each part was
checked and identified. The p.c.b.s were also checked for
any short or open circuit.

The instructions advised that all the components should be
placed so that their values or type printed on the body can be
read from above the board to enable them to be easily checked
in case of incorrect positioning; with this noted the first of the
two p.c.b.s could be soldered.

The assembly instructions are very comprehensive and any
constructor who reads them carefully should have no diffi-
culty in successfully building the kit.

CONSTRUCTION

Vero pins were supplied for connecting wires to and from
the p.c.b.s and these were inserted using a layout drawing to
ensure correct positioning and then soldered to give a good
connection to the track.

The instructions gave a point by point soldering guide
with a p.c.b. component layout for visual checking.

The only criticism of the p.c.b. assembly was the fitting of a
1000uF 63V capacitor which according to the instructions
should be soldered second. As this is such a large com-
ponent it was felt that this would hamper the assembly of the
rest of the board and so noting its position the board was
soldered leaving this capacitor to be fitted last.

After both p.c.b.s had been soldered they were cleaned and
checked for any shorts and then placed to one side and the
front panel assembly started.

As the front panel of the unit is anodised, care was taken to
avoid handling it with dirty hands or marking it when fitting
the switches, potentiometers and sockets.

The heatsink and transformer were already mount&d onto
the chassis so only the power transistor and p.c.b.s had to be
fitted. The main p.c.b. had to be filed on one corner to enable
it to fit correctly. With this completed the unit was ready for
wiring. :

To reduce the noise to a minimum in the finished unit the
position and length of the interconnecting wires is of prime
importance and for this reason the length of every wire used
. is given.

With the wires soldered into position and sleeved where
appropriate the unit was then ready for testing.
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TESTING AND CALIBRATION

All the supply connections were rechecked and using a
multimeter both phases of the mains lead and earth were
tested for shorts. The interconnecting wires were also
checked to ensure they were soldered correctly.

With the testing completed without problems the unit was

connected to the supply and as the unit worked first time the

voltage and current outputs were calibrated.

The final test to be carried out on the p.s.u. was to check
the output noise level.

The reading obtained for the output noise was outside the
manufacturer’s stated limit. The instructions advised that
this figure could be improved by adjusting the front panel
wiring and after several attempts the best reading obtained
was 0-15mV which was inside the stated limits.

g wey o g0 e
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FINISHED UNIT

The LPU103 is a rugged reasonably priced instrument
capable of meeting the needs of most constructors. The
specification matches many of the more expensive ready
built units available. As each kit is housed in an attractive
hammer finished case with a distinctive red stripe across its
front panel, constructors can if they wish build up a complete
range of matching test equipment.

The LPU103 kit can be obtained from Arrow Electronics
Limited, Leader House, Coptfold Road, Brentwood, Essex.
Price £29-99 (inciuding VAT and Post and Packing).

FOOTNOTE
Peter Clarke of Arrow tells us that he had so many problems
trying to get instructions for his kits printed that eventually,
being faced with a further three weeks delay, he went out and
bought himself a printing machine and the equipment to make
the plates. He then taught himself how to print and printed
the instructions, all within a week,
It’s good to hear of a company that is prepared to take
such steps to supply the goods.
: *

” WORK FOR PE! )

WE NEED A
TECHNICAL ILLUSTRATOR
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POTTERY has become a very popular hobby with many
amateur potters now possessing their own small electric
kilns. Many such kilns are only supplied with an indicating
pyrometer and have no automatic temperature control. The
sight of a kiln which has been forgotten and gone above its
firing temperature is heart-breaking because the clay melts
(vitrifies) at high temperatures and can cause many pounds
worth of damage to the inside of the kiln.

The unit described here does two things. Firstly, it enables
a control temperature to be set, and holds the kiln at this
temperature; secondly, it enables the potter to ‘“‘soak’ his
glazes, thus improving the glaze quality. The controller can
also be used with enamelling kilns.

It is assumed that a thermocouple and indicator (indicating
pyrometer) are already fitted to the kiln. Fig. 1 shows how the
voltage across the indicating meter varies with temperature.
This particular pyrometer is for a stoneware kiln capable of
reaching 1300°C, so the thermocouple will be of the
platinum-rhodium type.

The complete circuit diagram of the controller is shown
in Fig. 2. The unit is connected directly across the pyrometer
meter at points A and B using nickel-plated terminals and a
short length of single-core screened cable. With the high input
impedance of IC1 (when used as a voltage follower) the
connection of the controller across the meter will not affect
the meter reading. No cold-junction temperature compensa-
tion has been included since it is assumed that the controller
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Fig. 1. Graph showing the millivolt/temperature curve
of the platinum-rhodium thermocouple

will always be working above 1000°C, therefore compensation
will have little effect.

The output of ICI is amplified 100 times by IC2. The
voltage variation at the output of IC2 is therefore 0-1-3 volts
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Fig. 2. Circuit diagram of the controller
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RLA?2
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45V : 208 | CONTROLLER
- BUZZER SUPPLY _'llf_ IN/OUT SWITCH
N e——
T S3 | S1
- |
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ON/OFF
c2
i I ?
SUITABLY 1000 0-22pF
RATED
CONTACTOR

.

Fig. 4. Wiring diagram of the kiin contactor

for the thermocouple response shown in Fig. 1. IC3 acts as a
voltage comparator with its reference voltage derived from
a temperature-compensated, 6-2 volt, zener diode.

When the voltage of pin 2 of IC3 goes positive with respect
to pin 3 (reference) then the output of IC3 will go negative,
turning off TR, de-energising RLA and switching off the
kiln. On the author’s controller no hysteresis was included as
the relatively long thermal time constant of the thermo-
couple and kiln prevented erratic operation. However,
hysteresis may be added by the inclusion of R9 if erratic
operation occurs. VR2 should be a ten-turn wirewound
potentiometer fitted with a turns counting dial.

F1. S2a
L Ol +15V
MAINS . . 1 POWER
iNpuT Y N o’ SUPPLY ov
E =15V
;///,
Fig. 6. Wiring diagram of power
supply unit
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IN CIRCUIT

OUT OF CIRCUIT

e MAINS ON

e

Resistors
R1, R2, R5, R7,
R3
R4
R6
R9
R10

Potentiometers

LCapacitors
C1 01uF cera

D1 1N4148
TR1 BFY51

Switches
S1 5A toggle
S2 1A toggle

Miscellaneous

100mA fuse (2

Thermocouple

Meir, Stoke-on-Tre
The catalogue n

COMPONENTS . . .

R8 10kQ (5 off)
1MQ
2.2k )
3kQ (see text)
4-7MQ (see text)
100Q

All 5% +W carbon

VR1 10k 20-turn cermet trimmer 2in
VR2 1k 10-turn wirewound

mic

C2 0.22uF 45V polycarbonate

Semiconductors

D2  1N821 (6-2V Zener)

Integrated Circuits
IC1, IC2, IC3 741 op amp (3 off)

D.P.S.T.

S3 Single pole on/off toggle

Heavy duty relay RS type 348-920 with mounting
plate and socket
Chassis mounted fuse holder (2 oft)

off)

Turns counting dial for VR2

QOutlet plug and socket
Diecast box 180 x 120 X 60mm
Contactor (if req.)

Constructor’'s Note

A suitable outlet plug and socket can be obtained from
Harrison Mayer, Craft and Education Division, Uttoxeter,

nt.
umber is 365741.

)

J

i

CONSTRUCTION

In the prototype the components were soldered on to
0-1in. matrix stripboard using the layout shown in Fig. 5.

After soldering, the board was mounted into a 180 x 120
x 60mm diecast box and secured in position using 6BA
countersunk screws and spacers. The heavy duty relay was
fitted into the case on a mounting plate and socket.

The mains power supply used in the prototype was a fully
encapsulated commercial unit, but any regulated dual supply
with an output current of 100mA could be used. The mains
input to the power supply was protected with two 100mA
fuses fitted into chassis mounted fuse holders.

If the kiln to be used is fitted with safety switches on the
doors a mains contactor is normally fitted in the back com-
partment. If it is not, a suitably rated contactor should be
fitted into the back compartment and can either be perma-
nently wired to the controller using high temperature cable
or by using an outlet plug and socket. If a plug and socket is
to be used care should be taken to ensure that it is capable
of handling the high temperatures involved. For this reason
it is recommended that constructors use the type given in the
component list.

A “kiln up to temperature” alarm circuit is shown in Fig. 3.
This unit can be incorporated into the controller if required
using the relay contact RLA2. The 4-5V battery, switch 3
and the buzzer were all enclosed in a separate case outside
the unit.

SETTING UP

Those constructors with access to a high impedance d.c.
millivoltmeter or a d.v.m. can produce a millivolt/temperature
curve for their own thermocouple.

If a chrome-alumel thermocoupie is used its output will be
approximately four times that shown in Fig. 1 and the resistor
R6 should be lowered so the reference voltage V can be
varied from zero to Vt:

Where Vt == mV x 100.

At the highest working temperature needed.

With R6 selected the input leads should be shorted together
and VRI1 adjusted to give zero volts at the output of 1C3.
The unit can either be calibrated by applying known millivolt
levels to the input of the IC1 and adjusting VR2 until the
relay de-energises or it can be directly calibrated in use from
the pyrometer reading.

When in use the controller should be placed a short
distance away from the kiln, otherwise the components will
become overheated.

Finally a table (or graph) showing the setting of VR2
against temperature cut-out should be produced. > ¢

Practical Electronics  June 1978



CHAMP—U.V.

HE combination of CHAMP and CHAMP-PROG pro-

duces' a microprocessor development system which can
be used not only to experiment with software techniques, but
also to produce other working microprocessor systems with
dedicated PrROM based programs and hardware interface
circuitry which has been fully tested in advance on the
CHAMP breadboard.

This month we conclude the CHAMP series with a deeper
examination of the uses to which CHAMP-PROG can be
put, and with the constructional details of the CHAMP-U.V.
PROM erasing system.

USING CHAMP-PROG

You may remember that in part one of the CHAMP series
we stated that CHAMP-PROG extended the CHAMP system
not only in its role as a PROM programmer but also as a system
for copying data already stored in a PROM back into ‘the
CHAMP program rRaM. A facility for copying data into RAM
makes the whole system even more flexible and allows the
following:

(i) Programs can be ““dumped” into a PROM to release the

valuable CHAMP cMos rRaM area for more pressing jobs

with the knowledge that the original programs can be

easily reloaded into RAM when necessary.

(ii) PrOMs can be modified by loading their, contents into

CHAMP RraM, making the necessary changes, and then

reloading the erased PrROM with the updated contents.

(iii) PROMS can be “‘insert/delete” edited using the relocating

ability of the PROMPT program.

(iv) PrRoMs can be duplicated by first copying them into

RAM and then using CHAMP-PROG in the usual way.

The PROMPT software published last month does not
have the ability at present to load data back into RAM, because
there simply was not room in the single 4702A chip to do this.
The PROMPT program is, however, laid out in such a way
that it is very easy to produce a new version, say PROMPT II,
which will perform this useful function. Before you start to
groan at the prospect of another financial outlay for software,
remember that if you already have a CHAMP-PROG and
PROMPT, then PROMPT II will only cost you the price of
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an additional pProM because of course you can now do all the
programming yourself! In addition, the generation of
PROMPT II makes an excellent introduction to the use of the
CHAMP-PROG system, and so we have treated the produc-
tion of this new firmware as a worked example accordingly.

WUNBYTE Hl

If you examine the flowchart and listing of PROMPT
published last month you will notice that the only part of the
program directly involved with the programming hardware
is the subroutine WUNBYTE which addresses the source and
destination, and generates with software the accurately timed
program-enable pulse. To generate the new PROMPT II
firmware all that is required is the replacement of this sub-
routine by a new one which transfers data in the other direc-
tion. The new subroutine can be called WUNBYTE II and
does not need to be as lengthy or as complex as the original
because there is no longer a need for the program-enable
timing counter. A listing of the new subroutine is shown in
Fig. 10.1. and as you can see WUNBYTE II starts at the
same address as WUNBYTE so that the JMS WUNBYTE
call is still effective. The new subroutine is shorter than the
original, but this is of no consequence because the BBL
instruction will pop the stack as usual, and operations will
recommence at the line immediately following the JMS.

Apart from the new subroutine and an area of blank space
following it, the rest of PROMPT Il is identical to the original
PROMPT, and of course the new pPRoM is destined for the
same socket on the CHAMP main board, where it can be
used alternately with the original when required.

PROGRAMMING SEQUENCE
To create PROMPT 11 the following sequence must be
followed.

(i) Connect up CHAMP-PROG to CHAMP and connect
the mains supplies. Ensure that CHOMP and PROMPT
are in their respective sockets on the CHAMP main board,
and place an erased PROM in the CHAMP-PROG
programming socket.
(ii) Switch on CHAMP and enter the 56 lines of WUN-
BYTE II into CHAMP program RAM starting at, say,
address 200H (you could of course start anywhere in the
CHAMP RAM space).
(iii) Press RESET then TEST to enter PROMPT, turn on the
CHAMP-PROG mains, and then enter Adrl, Adr2 and
Adr3 as follows to copy WUNBYTE II into the new PROM
at location 15AH.

Adrl = 200H (for example)

Adr2 = 237H (200H + 56 decimal)

Adr3 = 05AH (destination in PROM)
(Remember to turn the PROM POWER switch to the oN
position immediately before pressing the ENTER DATA
button after Adr3 has been keyed in).
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(iv) When the ‘“‘done” message is displayed, turn the
PROM POWER switch to the OFF position and then press
RESET and TEST to re-enter PROMPT. Enter the following
addresses to copy the part of PROMPT before WUN-
BYTE into the new PrRoMm, and then initiate programming
in the usual way.

Adrl = 100H (start of PROMPT)

Adr2 = 159H

Adr3 = 000H (start of PROMPT II)
(v) When “done” is displayed once more, turn the PROM
POWER switch to the orF position, and then press RESET and
TEST to re-enter PROMPT. The following addresses are
then entered to program the remaining part of PROMPT
into the new PROM in the usual way.

Adrl = 1A6H (start of MATCH)

Adr2 = 1FFH (end of PROMPT)

Adr3 = 0A6H
(vi) When “‘done is again displayed turn off the PROM
power and remove the newly programmed PROM.
PROMPT II now lives!

USING PROMPT 1l
Apart from the subroutine WUNBYTE, the new
PROMPT II is identical to the old one, and addresses are
entered exactly as before with the same meanings:
Adrl = start of source data
Adr2 = end of source data
Adr3 = start of destination area
The important difference is of course that the source
addresses now refer to a PROM in the programming socket,
and the destination address refers to a location in CHAMP
program RaM. This also means that the most significant digit
of addresses 1 and 2 is redundant and can be set to anything
(usually zero to avoid confusion), and that the most signifi-
cant digit of Adr3 now becomes important and is used to
select the destination chip in CHAMP program rRaM. Provided
you think in terms of source and destination rather than
RaM and PrROM no confusion should arise when swopping
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Fig. 10.1. WUNBYTE Il program listing

from one PROMPT version to the other! Data transfer is
initiated as usual by the depression of ENTER DATA after
keying in Adr3, although now the ‘“done” message is dis-
played almost immediately because the transfer to RAM is
very much faster. When using WUNBYTE II, there is no
need to turn the PROGRAM POWER switch to ON of course,
since all the necessary power is supplied by CHAMP itself.
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OTHER POSSIBILITIES

No doubt many readers have spotted the fact that with
extra PROM space available on CHAMP, the two versions of
PROMPT could both be available simultaneously, and of
course there would be no need to duplicate all of the original
PROMPT, only the WUNBYTE II would be needed, with
some means of selecting which subroutine is used by PROMPT
when it is run. (This would require a reference to switches,
and the ENTER DATA and ENTER ADDRESS buttons could easily
be redefined for this purpose.)

Of course the addition of an extra PROM or PROMS is a major
modification to CHAMP, but this could nevertheless be done
without too much trouble.

If you did add this extra proM it would of course be mostly
empty, and then your thoughts could turn to what other
goodies you could add to the system. How about a WUN-
BYTE III which would not transfer data but simply check
one area against another, thus providing a new VERIFY
facility in fact. Or how about a WUNBYTE IV which would
be used to move data around in CHAMP raM and would
not need the benefit of CHAMP-PROG at all. Insert/delete
editing would be possible with WUNBYTE IV providing
some spare locations were left at the start of a program (think
about it). Flow charts for these other WUNBYTE variants
are shown in Fig. 10.2 and these could be the source of a lot
of fun for CHAMP users, with many other possibilities no
doubt suggesting themselves as experience is gained.

PROM ERASER

An essential companion to a PROM programmer like
CHAMP-PROG is of course a PROM eraser, and fortunately
these units are not difficult to build. All that’s really required
is a lightproof box with a short wave ultraviolet (U.V.) lamp
mounted inside it and a resting place for the PrRoms being
erased. We decided against the minimal “‘lash up” approach
to the design of an eraser at a very early stage for two very
important reasons:

(i) Short wave U.V. light at the correct wavelength of

2537 Angstroms can be harmful to living organisms, and

this of course includes CHAMP programmers!

(ii) Over exposure of 4702A proMs to the erase light can

shorten their life.

In order to avoid the implications of both (i) and (ii), a
good deal of thought was put in to make CHAMP-U.V. safe
for both the programmer and proM. Technically, there is no

"real problem to building a PROM eraser, short wave lamps are

available from specialist companies such as Anderman who
seemingly stock them primarily for medical purposes. The
lamps resemble normal 8 watt fluorescent strip lights, and use
exactly the same miniature 2-pin base, and the same ballast
choke and starter. Lamp power is provided by the usual
240V a.c. mains supply. The required integrated light dose,
which is defined as intensity x exposure time, is stated by
Intel to be six Watt-Seconds per square centimetre, and this
can be provided quite quickly by the small 8W tubes when
they are placed within lin of the PROM.

CHAMP U.V.

CHAMP-U.V. is built in a plywood case measuring
380 x 140 x 100mm and is completely self contained. Eye
safety is ensured by the use of a microswitch which will not
allow the lamp to light until the lid is closed and secured.
PROM safety is ensured by the incorporation of a clockwork
timeswitch which allows ‘set-and-forget” erasing to be
undertaken.
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Fig. 10.2. Flowcharts for WUNBYTEs Ii, ifl & 1V. Note:
WUNBYTE IV makes a RAM block-move possible. Source
and destination blocks can overlay each other, but with an
incrementing address counter data can only be moved down
in RAM, if over-writing unused source data is to be avoided.
Modifying PROMPT to permit address decrementing would
be possible, and would allow data to be moved up (i.e. to a
higher start address). WUNBYTE 1V allows program
blocks to be moved aside to make room for single extra
instructions when required

WUNBYTE I WUNBYTE I WUNBYTE IV
ADDRESS ADDRESS ADDRESS
SOURCE ‘MASTER’ SOURCE IN
IN PROM SOURCE PROGRAM RAM

B r‘—l—— "
READ ONE > READ ONE READ ONE
BYTE FROM BYTE FROM BYTE FROM

PROM MASTER’_ SOURCE
STORE IN ADDRESS
DATA RAM §I$fi w DESTINATION
FOR MATCH IN PROGRAM
% SUBROUTINE ., FOR MATCH RAM
] [ |
ADDRESS ADDRESS COPY SOURCE

PROGRAM RAM SOURCE TO BYTE INTO

DESTINATION B8E VERIFIED NEW LOCATION

COPY SOURCE <5
8YTE INTO

DESTINATION VERIFIED

VERIFIED
READ BYTE "~ STORE IN

z BACK & STORE DATA RAM
IN RAM FOR FOR MATCH

. MATCH CHECK CHECK

O

The circuit of CHAMP-U.V. is shown in Fig. 10.4, and as
you can see, after the complexities of CHAMP and CHAMP-
PROG, CHAMP-U.V. should come as a spot of light relief!
The microswitch, which is operated by the box lid, is in series
with the mains input, as is the clockwork timer. The neon
mains indicator is wired to show that mains is applied cor-
rectly when the lid is closed, and not to show that the time-
switch is still on. The timeswitch itself makes a distinct sound
rather like the ticking of a time-bomb when active, and so
there seemed little need for additional facilities to announce
the end of an erase cycle. The timeswitch can be set by means
of a knob inside the case to provide erase cycles ranging from
zero to thirty minutes, with periods of about twenty minutes
being the norm for 4702A devices.

The lamp is mounted lengthways in the lid of the case and
provides a full 200mm of active length for the erasure of
PROMS. A total of twelve PROMs can be erased simultaneousiy
when required, and these are mounted on a strip of conductive
plastics foam which is located immediately under the tube
when the lid is in the closed position.

CONSTRUCTION

The CHAMP-U.V. case is made from 8mm plywood and
is pinned and glued together using simple butt joints. The
best way to build the case is to start by assembling the body
and the lid as one piece and then to saw the resulting box
completely through to separate the lid. Plywood runners are
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Fig. 10.3. Constructional details of CHAMP-U.V.
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Fig. 10.4. Circuit diagram of CHAMP-U.V.

QUMEISPUTCH rating. (Available from many surplus suppliers).

EARTH TO METALWORK block, 4 mm and 8 mm plywood, aluminium sheets,

COMPONENTS. ..

Uitraviolet tube. 12 inch, 8 watt, 2637 Angstrom I

Choke. Smart & Brown 69386, 8 watt, 0'16A (or
similar).
Starter. GEC 155/100 (or similar).

Timeswitch. 30 minute clockwork timer unit. Con-
tacts closed during timing period, and of mains

Microswitch. 240V a.c., 2A, with leaf spring and
actuating plunger.

Neon indicator lamp. 240V type.
Miscellaneous. 2-pin tube sockets. 3-way terminal

etc.

The U.V. tube is available from Anderman & Co.
Ltd., Central Avenue, East Molesey, Surrey KT8
0QZ.

2-PIN

WARNING

LID

G
[

it is essential that these U.V. lamps are used corre¢t-
ly if health damage through U.V. exposure is to be

N E
| olc
lolc ol
N TERMINAL
ou\ BLOCK
| wIN \
"J'ME ' !
SWITCH —/
\\OUT
L o

TIMER|PANEL BASE

avoided. Observe the manufacturers caution fully.

l STARTER

LAMP

Fig. 10.5. Wiring layout of U.V. unit

It is most important that the lid
operated microswitch feature of
this design is incorporated, to
immediately switch off the U.V.
tube when the top is lifted. The
optimum position for the micro-
switch is near the front of the box
as shown in this photograph
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then pinned and glued inside the box to locate the timer panel
and the PROM panel, which are both cut from aluminium
sheet. Two aluminium brackets are also cut out and bent to
form a PrOM carrier which can be lined with conductive
plastics foam when the rest of the case is completed (Fig. 10.3).

The lid is attached to the body of the case by means of a
plastics piano hinge secured externally with small wood-
screws, and this hinge, together with aluminium shuttering
glued along the other three edges of the lid, ensures a light-
tight seal for complete safety.

The U.V. lamp bases are fitted to the inside of the lid with
the aid of small plywood blocks, and the starter, ballast and
a terminal block are secured to the bottom of the case using
small woodscrews and nuts and bolts. The microswitch is
secured to the inside of the case with small woodscrews, and
must of course be carefully positioned to ensure correct
operation when the lid is closed. A small plywood fillet is
mounted in the case lid to actuate the microswitch.

Wiring up should be carried out with mains quality flexible
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wire in accordance with Fig. 10.5. Notice that the aluminium
panels must be connected to the mains earth for safety
reasons.

When wiring up is completed, the unit can be connected
to the mains and tested for correct operation. A conventional
fluorescent tube could be substituted for the U.V. version
during the testing phase if it becomes necessary to operate
the lamp with the lid open.

The prototype case was finished with aerosol paints and
polyurethane varnish using the same techniques as before on
CHAMP and CHAMP-PROG. Finally, a carrying handle
should be screwed to the lid of the case, and an attache case
latch screwed to the front to hold the lid closed for transpor-
tation purposes.

USING CHAMP-U.V.

Complete erasure of PROMS prior to reprogramming is
absolutely essential for reliable operation. The erasure
process is a linear one and does not occur suddenly, and so
even when a cell location appears to be erased, further
exposure may be required to reach a satisfactory level of gate
discharge.

A CHAMP-U.V. system built as described will probably
erase all 4702A type proMs satisfactorily if they are given a
20 minute exposure, but for greater accuracy, system calibra-

. tion can be an advantage. This is achieved by programming

a PrRoM with all “ones” (FFH in every location) and then
giving it short erase increments of say, 2 minutes; checking
after each increment for proper erasure. When the chip
appears to be completely erased, note the time required and
in normal practice always use a cycle of five times that
duration.

This calibration need only be carried out once, since
PROMS are very consistent in their requirements, and a factor
allowing for ageing in the lamp tubes has been incorporated.

PROM PREPARATION

Before erasure, always check the quartz window on the
PrOM for any dirt particles which may cause shadows on the
chip, and also wipe them over with a swab soaked in methy-
lated spirit to remove any films which may be opaque to
U.V. light. This latter precaution is particularly nedessary if
gummed labels have been used to cover the PROM when in use.

CHAMP-U.V. is quite capable of erasing any U.V. sensitive
PROM including the larger capacity 2704 and 2708 types. The
2704/2708 chips do, however, use a different technology and
generally require exposure periods of up to one hour for
correct erasure. If CHAMP-U.V. is to be used to erase these
devices exclusively, a clockwork timer with a one hour
endurance could easily be substituted instead of the thirty
minute unit specified earlier.

CONCLUSION

This brings us to the end of the CHAMP series, and we
feel sure that everyone who has successfully built all, or part,
of the CHAMP system will share our enthusiasm in the results
obtained. Our CHAMP is in constant use and has been used
to develop several dedicated systems and some ““just for fun”
software. There are of course many possibilities for additions
to the basic system, and we will be glad to hear from anyone
who has specific needs which may be catered for in subsequent
articles, and from those who wish to pass on programs or
hardware designs to their fellow CHAMP enthusiasts.

Meanwhile, the CHAMP programming service for
CHOMP, PROMPT, and user programs will continue to be
available as long as it is required.

Good luck, and successful programming! *
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Several circuits for enabling a would-
be singer to perform along with a solo
voice on a pre-recorded disc or tape,
the pre-recorded voice being routed to
one loudspeaker of a stereo pair and
the amateur voice to the other have
recently been patented by Sony. Now,
in BP 1 477 217, Sony patent what is
the logical conclusion of this train of
patenting activity—a circuit for elimin-
ating a featured solo voice and enabling
would-be singers to replace that voice
with their own.

The circuit, Fig. 1, shows a right
channel amplifier TR1 operating as an
emitter-follower. The left channel ampli-
fier TR2 is operable, under switch con-
trol (S1), either in similar manner as an
emitter-follower or as an inverting ampli-
fier, e.g. common-emitter configuration.

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

The adders 1, 2 and 3 together
combine the signals from the left and
right amplifiers with that from a micro-
phone X1 into which the would-be
vocalist sings. The adder outputs are
then fed to tape recorder amplifiers
with playback through the loudspeakers.

A stereo source from conventional
disc or tape, is applied to the inputs of
the left and right amplifiers and the
right stereo signal is applied to adders
1, 3. The left stereo signal is, in one
position of the phase switch S1, inver-
ted in phase. In the alternative switch
position, the phase is non-inverted.

It is here important to note that the
featured solo sound on a conventional
recording (which solo sound the Sony
circuit is required to eliminate and' re-
place with an amateur sound) is re-
corded in phase and in equal amplitude
in both channels. In the inverting state

Price 95p each

of the left channel amplifier, the adder
2 is supplied with amplified right
stereo signal, including the original
common solo signal components, along
with the phase-inverted left stereo sig-
nal, which now includes the same solo
signal components as the right but in
opposite phase. Adder 2 thus sub-
tracts right from left and in so doing
cancels the common solo components.

Fresh solo sounds, produced by
microphone X1, can now be added at
1, 2 to the remaining signal, which
corresponds to instrumental accompani-
ments. The reproduced sound thus cor-
responds to the original accompani-
ment, plus fresh solo. For the purposes
of comparison, a mono mix of the

original solo and accompaniment can’

be reproduced by the left channel loud-
speaker either simultaneously or alter-
natively with the replacement mix.

-+
RIGHT CHANNEL PRE-AMP
TR
~ PRE-AMP AMP LOUDSPEAKER
ADDERS
7 4 2 O
MiC + L_o
X1 D TAPE
+ HEAD
TAPE AMPS TAPE
TAPE
51 HEAD
TR2
o ~ PRE-AMP AMP LOUDSPEAKER
"y
ADDER 3
LEFT CHANNEL .
Fig. 1
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Market

Place

Items mentioned are usually available from electronic
equipment and component retailers advertising in
this magazine. However, where a full address is
given, enquiries and orders should then be
made direct to the firm concerned. All
quoted prices are those at the
time of going to press,

13 AMP SOCKET TESTER

Here is a tester which could have started
out as an idea in Ingenuity Unlimited.
It is a very compact 13 amp plug with two
indicator lights to show up live, neutral or
earth faults.

A positive must for any ‘“sparks” tool
box, contractors, installation engineers.

The retail price is £3-95 and quantity
discounts are available from Galatrek
Engineering, Scotland Street, Llanrwst,
North Wales. (0492 640311).

(nventive minds that would relish the
opportunity of materialising an electronic
idea into a commercial product with
financial backing should turn to page 728.
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ACE CARD

The Casio Mini Card calculator is the
same length and width as a playing card.
It is as thin as two ice cream wafers.
Being so thin it is fragile and in fact will
flex without much force. Nevertheless,
for the careful user it is an extremely
compact shirt pocket masterpiece of
miniaturisation.

The LCD display will show up the
respective sign when any of the four basic
mathematical functions are performed.
There are memory plus and minus keys,
memory recall, a per cent function and
clear and all clear keys.

If an overflow of the eight digit display
occurs during calculation, in an answer
or in the memory, an E appears and further
operations are halted until the ali clear
key is pressed.

A couple of G-10 silver oxide batteries
give approximately 1,000 hours of con-
tinuous operation.

Designated the LC-78, it is available at
£16-95 from Tempus, 19-21 Fitzroy Street,
Cambridge, CB1 1EH.

KITCHEN QUARTZ

Smiths Industries have introduced a
range of domestic quartz clocks under
the brand name *‘Astral”.

The model shown is the ‘‘Melanie
Pendulum™, with blue or brown pattern
and battery powered decorative pendulum,
at £18-95.

For those not wishing to be pendulous
the price is £11-50.

NON TIC TAC

This LCD alarm clock is the size of a
packet of razor blades and has a quiet but
effective waking tone, a pleasurable
change from the old analogue fire bells.

Some digital alarms require a con-
siderable amount of button pushing if an
earlier alarm time is needed. This little
fellow cleverly uses simultaneous button
pressing to advance in 10 minute jumps
or straight from a.m. to p.m. etc Inadver
tent resetting is prevented by the incor-
poration of a hold down setting lock.

fts logic element is Mos-LsI and for
insomniacs there is a backlite(sic). The
operating instruction booklet does read
a little funny at times—‘The reminder
alarm will ring when the local time four
minutes before it automatically cuts off.”

Clock accuracy is the familiar —+-30
seconds per month.

The model, TAC-1, which gets its name
from the abbreviation of Travel Alarm
Clock, is available at £22-50 from Tempus,
19-21 Fitzroy Street, Cambridge.

Tempus also offer a battery change
kit—watch case opening tool, battery
specifications chart, replacement instruc-
tions and non-metaliic tweezers—all for
35p. Watch batteries 65p each
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SMOKE DETECTOR IC

A single chip smoke detector i.c. is
announced by Siliconix of Swansea. The
SM110 operates from a standard 9 voit
alkaline battery with a current drain of less
than 10 microamps in the standby mode.
Its input.impedance is very high making
it suited to photoelectric sensors; the out-
put needs only a simple drive circuit to
power either a piezoelectric or electro-
mechanical horn.

Other features include a very low input
leakage current, adjustable sensitivity,
noise input suppression, adjustable sourc-
ing current and trouble signal timing as
well as latching and non-latching
operation.

The price of the SM110 is £2. A 12-6
volt version, the SM120 is also available,
price soon to be announced.

Full data from Siliconix Ltd., Llan-
llienwen Close, Morriston, Swansea, SA6
6NE.

SEMINAR ON CASSETTE

Late last year Intel held a very successful
two-day Memory Designers Seminar at
Wembley, London. The proceedings of
this seminar were recorded and are now
available on C-120 cassettes complete
with slide book and explanatory manual.

AVP811 CCD Memory Devices £4
and Systems

AVP812 Static and Dynamic RAMs £4

AVP813 EPROMS and 22-pin 4K £4
RAMS

AVP814 Memory Design with 4K £6
and 16K rRaMs

AVP816 Debugging a Memory £4
System

AVP817 The co‘mplete set £15

Intel Corporation (UK) Ltd, 4 Between
Towns Road, Cowley, Oxford OX4 3NB.

MINI-REEL

The Burgess mini-reel extension cable
is fitted with a twin 13 amp outlet and
eight metres (26 feet) of three core cable.

A thermal and current overload cut-out
permits normal usage of up to six amps.

Weighing less than a metric bag of
sugar the mini-reel has a recommended
price of £8:35 plus VAT.
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PRICE REDUCTION

Ampex has announced a price reduction,
effective immediately, on the Ampex 220
demagnetizer and headcleaner.

The demagnetizer and headcleaner is a
special cassette patented by Ampex in
which a rotating ceramic magnet is used
to degauss the head of a cassette recorder
or player. Simultaneously, a strip of non-
abrasive fabric is transported by the
machine to clean the head and tape path.
This enables the recorder/player to deliver
its best performance.

The Ampex demagnetizer cassette works
automatically without batteries or mains
power and can be used hundreds of times
without reduction of its effectiveness.

From its former recommended retail
price of £3-32p, the Ampex 220 de-
magnetizer is now reduced to a recom-
mended price of £2-89.

Ampex magnetic tape products are
available throughout the United King-
dom, from leading hi-fi and record
shops. Ampex International, 72 Berkeley
Avenue, Reading, Berks.

BIG LED

A large (20mm) l.e.d. display has been
placed on the market by Hewlett-Packard.
The new HDSP-3400 series numeric
device is the largest display in Hewlett-
Packard’s seven segment product line
which starts at 2-:6mm.

Readable in brignt light at distances of
up to ten metres the big le.d. is designed
for use in electronic instruments, point-
of-sale terminals, television sets, weighing
scales, digital clocks and other applica-
tions requiring low power consumption in
a large, easy to read display.

Packaging is standard 15mm d.il
Price £1-80.

Data, Hewlett-Packard Limited, King
Street Lane, Winnersh, Wokingham, Berk-
shire, RG1 5AR.

IC MOTOR CONTROL

A range of hybrid i.cs in TO3 8 pin
packages for the control of motors up to
0'1 horsepower from low ilevel inputs,
has been announced by Rapid Recall.

The devices comprise of a 741 opera-
tional amplifier, a special driver chip and
a complementary pair of power tran-
sistors together with a frequency com-
pensating capacitor all enclosed in a TO3
package. The internal circuitry is elec-
trically isolated from the outer casing
thus allowing easy heat sinking.

There are three basic models which
differ in output current capability. They
are 8510 (I amp), 8520 (2 amp) and
8530 (2-7 amp), all of which will provide
maximum output current at output volt-
ages up to 24 volts. Multiple devices can
be connected in parallel to provide even
higher currents or voltages. Each device
is available in two temperature ranges:
—~55 to 125°C (suffix M) and —25 to
85°C (suffix I).

The -chip has short circuit protection,
the maximum current of which is set by
a pair of external resistors chosen to
suit the application.

f

The 741 is powered by an internal
regulator and will provide a gain of
>100dB if required. Quiescent current of
the unit is only SOmA max.

An interesting application of the de-
vice is in programmable power supplies.
The input can be coupled to a digital-
to-analogue converter which can, in turn,
be controlled by thumbwheel switches,.
This arrangement allows the output volt-
age to be set to within +0°1V d.c.

Further details obtainable from Rapid
Recall Limited, 9 Betherton Street, Drury
Lane, London WC2H 9BS.

RECHARGEABLE IRON
WITH SPOTLIGHT

A new version of the Engel B50 re-
chargeable soldering iron is available.

The iron now incorporates a built-in
spotlight to illuminate the working area
and has long life rechargeable nickel-
cadmium batteries. Of compact design,
the B50 will give up to 100 intermittent
operations (350 continuous). Recharging
can be performed overnight in about
eight hours (overcharging is impossible).

The trigger switch is fitted with a safety
catch to prevent accidental operation.
The bit, for work up to 2-5 sq. mm,
heats up to an operating temperature in
the region of 350 degrees centigrade in
about seven seconds. Other bits are
available.

Designed for recharging from normal
AC mains, the BS0 comes complete with
cleaning pad, protective cover, two lighting
fittings and screwdriver. A particular
advantage is that no stray eddy currents
which might damage a sensitive i.c. are
generated when the iron is being used.

Priced at £16-50 including carriage,
packing and VAT it is available only from
the UK agents, Kelgray Products Ltd.,
Kelgray House, Sandy Lane, Crawley
Down, Sussex RH10 4HS.
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HIGH quality stereo headphones have been available for
many years now but they-are usually considered as
merely an adjunct to a full scale stereo system. This is a pity
since even a relatively cheap pair are capable of the kind of
reproduction usually associated with expensive speakers.
There are also many situations which preclude the use of a
speaker system at orchestral levels whereas a pair of head-
phones will deliver the same sound levels with an input of a
few milliwatts, without disturbing the neighbours!

It was these thoughts that prompted the design described
in this article. The main requirements of such an amplifier
are the same as those for any hi-fi unit with the main problem
being the minimisation of noise, especially hum.

The amplifier must also possess a fairly high input im-
pedance in order to match most signal sources. In' the
development stage many different circuits were considered
but most were found not to measure up to the requirements
already outlined.

O
+9V
R4
27kl
c2
100pF | +
FE
- R
560k0
c1 o
+ 100kQ
25uF
R3
68kn
O - O

Fig. 1. Circuit diagram of one channel of the Head-
phone Amplifier
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Consideration was given to the inclusion of Baxendall tone
controls but this was rejected on the assumption that the
amplifier would be used mainly as a monitor of high quality
sources, many of which would already provide such control.

Sensitivity is 20mV for maximum output, and as this is
very high it is recommended that a potential divider, or a
log. volume control is used in front of the amplifier. This
should have a value of at least 220k in order to avoid
shunting the input impedance of the circuit.

CIRCUIT DESCRIPTION

The circuit diagram of one channel of the headphone ampli-
fier is shown in Fig. 1. The transistor TR1 which is connected
in the common emitter mode provides all the voltage ampli-
fication for the circuit.

IC1 is a 741 op. amp. which is used with 100 per cent nega-
tive feedback and operates as a’voltage follower with unity
gain. In this mode the bandwidth extends from d.c. to over

TR2 +12V
+V BFX 84 T0 4OV

BZY 8810V

Fig. 2. Series regulator circuit which can be used if
the unit is to be fitted into an existing piece of
equipment.
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INPUTS

Fig. 3. Circuit board layout for Headphone Amplifier

100kHz.

The non-inverting input of IC1 is taken from the collector
of TR1 and the i.c. used as a non-inverting amplifier with
signal feedback applied via R6 to the base of TR1.

The complete circuit acts as a virtual earth amplifier, the
gain of which is determined by the ratio of RS to R6. The
output power available from this arrangement is limited to
about 25mW, which proved sufficient to deafen most
listeners!

The current consumption of the circuit is about 6mA and
it can be operated either from a 9V battery or the series
regulator circuit shown in Fig. 2.

mMPONENTS ce

Resistors
R1 R101 100k 2 (2 off)
R2 R102 560k 2 (2 off)
R3 R103 68k<2 (2 off)
R4, RS R104, R105 27k Q2 (4 off)
R6 R106 1MQ (2 off)
*R7 1kQ
Capacitors
Gl C101 25uF (2 off)
C2 C102 100F (2 off)
C3 C103 100uF (2 off)
C4 1,0004F
All 25V electrolytics
Semiconductors
*D1 BZY 88 10V
TR1 TR101 BC109 (2 off)
*TR2 BFX 84
IC1 1C101 741 op. amp. (2 off)
Miscellaneous
1 off 01 in matrix stripboard
2 off stereo jack plug and socket (see text)
1 off PP3 battery (see text)
1 off battery clip (if req.)
2 off holder for i.c. (if req.)
1 off S.P.S.T. toggle switch (see text)

‘ * See Fig. 2 and text ’
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CONSTRUCTION

In the prototype both channels of the amplifier were
mounted on 0-lin Veroboard using the layout shown in
Fig. 3.

Care should be taken to ensure that the appropriate breaks
are made to the copper tracks and that all the electrolytic
capacitors are correctly orientated before soldering them to
the board. The two i.c.s can either be mounted in holders or
soldered directly onto the Veroboard.

After soldering, the board was checked for any solder
shorting the copper tracks and the excess flux was also
removed.

The output connections from the circuit board to the
headphones were made via a stereo jack socket and the two
input leads to the amplifier were made using screened cable.
The screened lead of each cable should be connected to the
0V line.

HOUSING THE UNIT

The amplifier can either be housed in an existing piece of
equipment or in a separate case.

If the unit is to be installed in an existing piece of equip-
ment the series regulator circuit shown in Fig. 2 could be
used with the inputs of both channels connected internally
and the jack socket fitted to the control panel.

The prototype is used as-a piece of test equipment fitted
into a separate case and powered by a PP3 battery.

The two screened input leads were terminated using another
stereo jack socket and an on/off switch was fitted to the
positive lead of the battery.

USES

The headphone amplifier has many applications, the
prototype being used mainly for checking f.m. tuners on the
author’s bench. >

. BOOK
REVIEWS

Radio Circuits Explained
By Gordon J King
Published by Butterworth Co Ltd
145 pages, 160mm x 240mm. Price £5-50

THERE have been ‘many advances made in the field of radio
circuits and with the introduction of new devices many
different design ideas are being incorporated into modern
receivers. The problem for both the technician and hobbyist is
keeping abreast of these advances.

This book examines the developments made and explains the
principles involved in each section of the receiver with the aid
of clear diagrams and graphs.

The opening chapters cover block flow and FIMS diagrams
and progress through mixers, RF amplifiers and oscillators to
detector circuits. Basic audio and power amplifiers are discussed
and with the use of manufacturers’ diagrams it is shown how
they are employed in practical circuits. Also included are power
supplies and regulators with the final chapter dealing with stereo
coding and decoding.

Many people should find this book very helpful in developing
a clearer understanding of the techniques used in modern radio
circuits. '

D.J.S.
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HIS probe was designed to enable temperature
measurements from —10 to 100°C to be made using

the 0-100mV range of a digital multimeter. It is possible
for an analogue meter with the same full scale deflection

(0-100mV) to be used, but for readings below 0°C the.

meter connections would have to be reversed.

CIRCUIT DESCRIPTION

The circuit diagram of the probe is shown in Fig. 1.
Its operation is dependent on the linear relationship
between the changes in resistance and temperature of a
p.-n. junction.

The two f.e.t.s are used as constant current generators
with the 741 amplifying the difference in voltage between
the temperature probe (a) and the 0°C reference level (b)
which are connected to pins 2 and 3 of the op. amp. The
meter is connected across VR2 and measures the amplified
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COMPONENTS . . .

Resistors
R1 2:2kQ2 2% W
R2 6800 2% W
R3 3:3kQ 2% W

R4, RS, R6, R7 100k 1% W (4 off)
R8 1.2k2 5% 4+W carbon
All metal oxide types except where stated

Potentiometers
VR1 1kQ* 10 turn cermet
VR2 10kQ single turn cermet

Switches
S1 D.P.S.T. pushbutton (latch type)
Semiconductors
D1 1N4148
D2 Miniature l.e.d. (red) T.I.L, 209
TR1, TR2 2N3819 n channel f.e.t. (2 off)
1C1 741 op. amp.
Miscellaneous

1 off Polystyrene case 100 x 50 x 40mm

2 oft PP3 batteries

2 off Battery clips

1 off Tube of Araldite

Length of copper tube in inside diameter
Higg temperature wire R.S. type (357-110)
0-25in 2-pole jack plug and socket

\ v

output of the 741. This output is directly read as
degrees Centigrade.

If the probe senses a temperature of 0°C, the difference
between the two 741 inputs should be zero and the meter
should indicate 0°C.

When the probe is exposed to a positive temperature
change its resistance is reduced and the voltage applied
to pin 2 of the 741 falls. The voltage on pin 3 remains
constant and the 741 amplifies the voltage difference
between these two pins. The amplifier output is then
measured by the meter across' VR2.

The l.e.d. is used as an on/off indicator with its current.
controlled by RS.

CONSTRUCTION

The prototype was housed in an R.S. polystyrene case with
the on/off switch, l.e.d. and jack plug fitted into the side of the
case and the two 4mm sockets mounted on the top.

The components are soldered onto a printed circuit board,
the design of which is shown in Fig. 2 with the component
overlay shown in Fig. 3. The two board contacts which are
used for the output terminals should be drilled out to 4mm
diameter and after the p.c.b. has been soldered and checked it
can be mounted into the case (Fig. 4) using the two 4mm
sockets to hold it in position.

PROBE

A cross section of the probe is shown in Fig. 5; it can be
constructed using $in inside diameter copper tubing and is
connected to the unit via high temperature wires and a jack

- socket.

The diode must be well insulated to ensure that it does not
short out to the case of the probe and after the high tempera-
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Fig. 1. Circuit diagram of the Temperature Probe
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Fig. 2. Printed circuit board design

4Lmm
SOCKET
CASE

741
OP. AMP

COPPER

2 TRACK

Fig. 4. Mounting details for p.c.b.

ture wires have been connected, the diode should be placed in
the tube as close as possible to one-end. The entire probe can
then be encapsulated with Araldite.

BATTERIES

QUTPUT
TERMINALS
0 R8 G
// e ‘ \ [ PROBE
4LBA
RZ
11 |
D1 ov
Fig. 3. Component layout for p.c.b.
V8 DIAM

HIGH TEMP WIRES
1100°C WKG.)
v B B B 7 BT T L B S BT

T

TO

A

5 JACK

e o T S T S L D LT L AT T £ G A A

The unit is powered by two batteries which are fitted to -

the bottom of the case and then covered with a piece of foam
to protect the back of the p.c.b. from any damage.

CALIBRATION

* After the unit has been assembled and tested it is then ready
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1INL14S

Fig. 5. Probe assembliy

for calibration. As the characteristics of diodes vary from
device to device the instrument should be recalibrated when-
ever the sensing diode/probe is replaced.

For calibration, boiling water is used as the 100°C standard
and melting ice as the zero 0°C standard. The probe should
first be immersed in a bowl of melting ice and water and the
multiturn pot VR1 adjusted until the meter connected across
the output terminals indicates zero. The probe should then
be placed in simmering water and VR2 adjusted to obtain
full scale deflection on the meter.

With the calibration completed the unit is now ready for

use. D ¢

747




IEA-ELECTH

An entirely new type of test instrument for the analysis and synthesis
of digital waveforms has been introduced by Gould instruments Division.
Designated the Gould Advance DSAB600, it consists of a memory which
stores digital waveforms plus peripheral circuitry which permits the
capture of signals from a circuit under test, the programming or modifica-
tion of signals by the operator, the generation of the stored signals and the
display of the memory contents.

Analyser applications include logic testing and simulation on both
asynchronous and synchronous systems, such as avionics, radar, com-
munications, data processing and industrial control, for research and
development, test, service and production purposes. It can also be used to
turn a basic oscilloscope into a form of storage oscilloscope and can be
used in conjunction with the Gould Advance PG52 pulse generator to
provide a programmable high-power data output. v

W & T Avery Limited are pioneering the use of microprocessors in the
weighing machine industry. A number of successful applications have
already been made, one of which is at the National Coal Board's Grime-
thorpe Colliery in Yorkshire, where a weighing-in-motion system has been
instalied as part of a new bulk loading scheme.

In the picture above a locomotive has shunted filled wagons through the
loading bay and over the weighing system seen in the foreground.

The system is designed to weigh two-axle wagons whilst travelling at
speeds of up to 8 km/h.

The inset shows the instrumentation used. The printer produces
individual axie weights for each wagon and the total weight for the entire
train excluding the locomotive.

Above is a 2-3 seater open sports car
developed by Electraction Ltd.,, of Maldon,
Essex. The glass fibre body is mounted on a
galvanised steel tubular chassis arranged to
absorb energy in the event of an accident
through a safety bumper at the front and an
energy absorption compartment at the rear.
. The batteries are mounted on sliding trays.

L Range: Up to 90km (56 miles)

The Moore & Wright '"Micro 2000" electronic hand micrometer. The Micro 2000 uses a unique combina- Speed: Up to 58km/h (36 m.p.h.)
tion of specially developed solid state electronics and precision optical systems to measure to an Control: Thyristorcontroller made by Cable-
accuracy of +2 microns and show the reading on a brightly lit integral digital display. form (Pulsomatic Mark 10).

sl MICRO 2000
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At the F.W.0. Bauch stand, visitors couid ériter
reaims of Startrek when trying out the new
IE-10A Audio Spectrum Analyser from lvie
Electronics Inc. A slick hand held unit weighing
only 150z (430gms) can be aimed at a sound
source to get an immediate breakdown of its
frequency components. Powered by rechargeable
Ni-Cad cells, the analyser/sound level meter will
display graphically on a matrix of l.e.d.s sound
pressure levels over a45dB range.

The 160 l.e.d. display matrix gives ten octave
channels on the x axis (32Hz-16KHz), and the y
axis is selectable for 1, 2, or 3dB resolution,
calibrated from 45dB to 140dB S.P.L. (—116 to
+9dBm) on A or C weighting.

A range of inexpensive accessories enable
the analyser to measure amplifier power, voltage
and harmonic distortion.

The new digital clamp meter KEW 777 from
Eagle International is designed for safety and
ease of operation. It has large, clear definition
liquid crystal display and measures to 1,000
amps a.c. as well as 1,999 ohms and 1,000
volts a.c.
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Also from Gould is the DMMS a new 44 digit multimeter with a 0-05 per cent measurement accuracy
and true r.m.s. measuring facilities.
It features 28 a.c. and d.c. voltage, current and resistance measurement ranges, including a separate
10A current range, and is also available with optional probes for temperature, radio-frequency and
high-voltage measurements.

The DMM9 has a maximum reading 19999, and maximum resolutions on the current, voltage and
resistance ranges of 104V, 10nA and 100mQ, respectively.

A combined a.c./d.c. facility is also available to measure a.c. waveforms with a d.c. content.

Because true r.m's. voltage measurement is the only accurate way of assessing the energy content
of an a.c. waveform, the DMM3 is ideal for applications where power is the main parameter of interest,
e.g. in the electricity supply industry or in applications involving thyristor control.

A railway of the future, controlled by micro-
computers, was the centrepiece of the CAF
MicroSoft Ltd. stand. With 13 points, 25 yards
of HO gauge track, an eight stage speed con-
trolter, and two Fleischmann diesel-outline
locomotives, the layout represents a versatile,
flexible, low-cost peripheral to a microcomputer-
based industrial control system.

Latest product news from Bryans Southern
is of a compact “‘combination” instrument that
they believe to be unique throughout the world,
It introduces entirely new transient store elec-
tronics developed by Bryans, and fitted within
the mainframe of their well-proven 28000 series
chart recorder. The resulting instrument offers
a facility for processing transient signals and
producing precision hard copy plots of them.
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Readers requiring a reply to any letter must include a stamped addressed envelope.

We regret that we cannot ans

“Camm’s Comic”

Sir—Whilst in no way disagreeing with
M. Hughes’ tribute to Mr Fred Bennett I
must object to the disparaging reference
to “Camm’s Comic”. In the immediate
post-war years through to the dawn of the
transistor age the so-called “‘comic” pro-
vided a fund of information for many em-
bryo radio/electronic engineers where con-
temporary publications featured circuitry
and components beyond the capabilities
and finances of most students.

Personally 1 feel my introduction to
the magic of this hobby (and latterly, my
profession) owes much to the writings of
the late F. J. Camm and I am surprised that
no attempt has ever been made to com-
memorate him—perhaps by an annual
competition for the best article from a
newcomer?

As for the amateur forsaking the
“junk-box”, junk box does not equate with
junk components nor apparatus. Rather
the term junk may be applied to many of
the modern gadgets seemingly devised to
use as many components as possible
instead of offering useful function.

L. G. Rix, BSc,
Melton Mowbray.

wer any technical queries on the telephone.

Electronics Club

Sir—I wish to inform you that our Club
was set up in September 1977 at Shakespear
House, Clapcot Way, Wallingford, Oxon.
The Club is a non-profit-making club
for the pursuance of electronics as a
hobby. The Club exists to provide
mutual exchange of knowledge and
experience in the fields of radio, elec-
tronics, electrical engineering and related
sciences and technology. The club also
provides education and encouragement
to younger members who wish to make
electronics their hobby and/or their
career
J. Gilpin,
Wallingford Electronics Club.

Sir—I was prompted by your editorial
in the March issue of P.E. to consider the
future of the electronics hobbyist. At the
present time, nearly all electronics pub-
lications are fairly brimming with articles
and courses to introduce the hobbyist to
the latest arrival on the scene—micro-
processors. It seems that any amateur so
inclined, providing his pocket will stand

POINTS ARISING

DIGITAL MULTIMETER (October 1977)
The Siliconix LD130i.c. used in

This condition manifests itself
reading of 007, and
supplies to clear it.

A modification is illustrated

ment of the instrument is best
set to DC CURRENT, no input applled,

rather than new batteries. With the preset wiper towards
OV the display will flash as if on over-range. As the wiper
is revolved towards the negative rail the display will cease
flashing, and indicate a number which decreases as the

control is further rotated. Correct setting
just beyond the point where zero is

instructions) are available from Sparks
Dept. P.E., 53 North Street, Melbourne, De

750

this project is apparently
prone to “lock-up’’ when the power is first switched on.
by a constant display
it is necessary to re-cycle the power

displayed.
Modification kits comprising the preset potentiometer,
E204 f.e.t., and necessary stripboard and fixings (with

it, can learn all about these devices.
Fine!

But what of the future? In a few years,
when the enthusiasm has died down, will
you continue to deliver elementary articles
on such matters? Will it be possible for
beginners to work their way up from
Ohm’s law to micros as has now been the
case? Or will you only publish articles
which presume the reader to have a work-
ing knowledge of the interior of a micro-
processor chip, program writing etc.? If
that is the case, then the “‘amateur”’
electronics field will surely be limited to
those already into electronics by virtue of
their profession.

Let us hope that this will not be so0, and
that you will run a series of “Teach-In”’
articles every few vyears as Everyday
Electronics does in an elementary way.

C. Nelms,
Elstead, Surrey.

You are certainly looking ahead, but
the point is very valid, and one that is well
taken. No doubt many people from all
walks of life will ultimately want, or need,
to know more about microcomputers and
we are sure you will not find this need
overlooked.—Ed.

AUTO-RANGING D.C. VOLTMETER (February 1978)

A few corrections are

necessary in Fig. 5, the component

layout (specifically the power supply). Zener diodes D5
and D6 should be transposed, and also R1 with R2, so

that they conform to
which will not affect
must be made is to transpose the labelling of +6V ouT

and —6V ouT.

(right) which will rectify the
fault and not affect the accuracy of the instrument. Adjust-

Fig. 3. These are drawing errors
operation, but a correction which

Also, note that in Fig. 2, VR2 is connected between pins
1 and 5 of IC2, and the output of IC3a is pin 3.

carried out with the meter

and well-used

of the preset is

Developments,
rby, DE7 1FZ.

—C OV
d —O PIN 16
tet Ic1
E20¢4
s - PIN &

=5V
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THE HEAVY MOB

Want to make a solenoid an offer it
can't refuse? Then call in the heavy
mob from Texas. Working under the
«SNT5416 series” alias, and not using
their real names like ‘“Crusher Har-
greaves” and “Hammer Hoskins”, these
new arrivals are guaranteed to beef up
any logic team. Each member comes in
a smart black fourteen pin package and
carries two drivers which can each sink
500mA and hold off over 70 volts. The
four members currently in town cater for
all four varieties of logic gating, NAND,
AND, NOR and OR and have low current
p.n.p. input stages so that they can make-
out with TTL or MOS families when
required. Any loads which try any funny
business with inductive spikes get
clamped with a 500mA diode, and
remember these boys are fast, 100 nano-
seconds fast.

THE QUIET ONES

Any advance in the art of hi-fi is sure to
be popular, even though most advances
these days are pretty marginal! For those
who strive to eliminate all sources of noise
from their system, so that they are better
able to hear the noise generated by their
records or tapes, Motorola have some-
thing new to offer. The BC650/651
transistors are claimed to be the lowest
noise input transistors available today,
generating noise voltages of only 4, 3 and
2.5 nanovolts at 10, 120 and 1,000 hertz
respectively when run at collector currents
of 200mA. The two new transistors are
n.p.n. devices and are rated at 30 volts
(BC650) and 45 volts (BCE51) with a
minimum hge of 380 at 2mA and an f; of
300MHz. They come in low cost TO92
plastic packages and shouid be ideal for
use in the “front ends” of domestic hi-fi
amplifiers and high power disco’ music
systems.

THE FAST ONE

| am including my next offering, not
because | expect anyone to rush out and
buy one (they are a little expensive), but
because it is an interesting new device
which has pushed out the frontiers of
performance in the analogue amplifier
field quite dramatically.

Practical Electronics  June 1978

| am talking about the Teledyne Phil-
brick 1435 which is described as an
“Ultrafast differential input operational
amplifier”” in the data sheet. Ultrafast it
certainly is because it sports a gain-
bandwidth product approaching one giga-
hertz, and can be used in standard opera-
tional amplifier configurations to provide a
20db to 40db gain from d.c. to beyond
10MHz! Despite its high speed perfor-
mance the 1435 is a precision device,
offering 0-01% gain accuracies and rapid
recovery from input voltage steps, making
it ideal for the amplification of complex
waveforms in video and other signal
processing applications.

When | first read the data sheet |
immediately saw in this device the makings
of a very simple, but capable, Y amplifier
for an oscilloscope, and there seems to be
no reason why it should not be used for
this purpose when provided with an f.e.t.
source follower input stage and a switched
attenuator. in this role its 75 nanosecond
settling time and less than 1% overshoot
on square pulses would be a great advan-
tage.

The 1435 is made using hybrid techno-
ogy and lives in a small 14-pin hermetic
d.i.p. package.

BRIDGING THE GAP

It has been said that any signal con-
ditioning that can be carried out with
ahalogue circuitry, can (in theory anyway),
be carried out just as well with digital
circuitry. Of course, microprocessors
have not yet reached the point at which we
can connect an aerial to an input port and
a speaker to an output port and then
expect to write some software which will
tune in ‘‘Desert Island Discs’. Given a
micro’ that worked sufficiently fast how-
ever, this sort of high speed signal pro-
cessing would become perfectly feasible
because the processes involved in con-
verting a modulated r.f. signal into a
signal suitable for driving a loudspeaker
can be described mathematically, and we
all know just how nifty micro’s can be at
doing sums! Speed is not the only limit-
ing factor though; the conversion of
analogue signals to digital form has been
an expensive business which precluded
its use except for the most demanding

applications, even when only low fre-
quencies were involved.

There have been major advances
recently which have made the digital pro-
cessing of analogue signals more prac-
tical; modules or circuit boards are now
available which contain an analogue-to-
digital converter paired with analogue
signal multiplexers which permit the con-
verter to be shared by a number of ana-
logue inputs. These modules and circuit
boards have been made fully compatibie
with the popular microprocessor fuses,
but costing several hundred pounds
apiece they are still not the stuff of which
revolutions are made. To take the
analogue world by storm we need a low
cost monolithic converter and multi-
plexer, and the first example of such a
system-on-a-chip has just been an-
nounced by National. Termed “Single
Chip Data Acquisition Systems”, the
National ADCO0816 and ADCO8B17 de-
vices really do represent an attempt to
bridge the gap between the micropro-
cessor and the essentially analogue
world that it lives in. The chips accept
up to sixteen separate analogue signal
inputs and then select one by means of
a multiplexer for conversion to an eight bit
digital word. Signal selection is con-
trolled by means of a four bit binary
address word which can be latched in
directly from a microprocessor bus, or
fed via an exisiing output port.

The eight bit data outputs are tri-state
and can also be connected directly to a
data bus.

The multiplexer output is brought out
to a package pin and must be linked
externally to the converter input, allowing
signal conditioning andfor multiplexer
expansion to be achieved easily. The
converter itself is a rather unusual 256R
type (256 resistors of value R and a switch
tree selection system) instead of the more
usual R2R type. Conversion is achieved
by means of a successive-approximation
sequence, and takes only 100us per
channel which means that a.c. signals
of up to 300Hz per channel can be coped
with (proportionately higher if less chan-
nels used), as well as d.c. inputs.

The ADCO0816 is specified over a wide
temperature range whereas the ADCO0817
is specified at 25°C only and has reduced
performance, albeit at a lower cost. Both
chips are CMOS and draw only about
1mA from a 5V supply.

\
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THE Voice circuitry of the String Ensemble is primarily
designed to produce a basic tone which when processed
through the Chorus Generator gives the simulated sound of
an orchestral string section. Two other voices are also pro-
vided to add variety to the overall effect and have the basic
characteristics of Woodwind and Brass instruments. The
circuitry includes the facility to vary the degree of mixing
of the voices, and the switching which enables changes of
register to be made in both upper and lower sections of the
keyboard.

THE VOICING SYSTEM

The outline of the voicing system is shown in Fig. 4.1, and
consists of two sections covering upper and lower parts of the
keyboard separately. Outputs from the threshold diodes,
following the diode gates, for the upper section of the key-
board are taken to staircase networks in the voicing system

8’STRING

FILTER “--._____

SECOND UPPER

UPPER

STRING = PREAMP LEVEL

FILTER CONTROL

=i

16°STRING /

FILTER

NINNIN

BRASS FILTER >

WOOD FILTER P

STRING 8"

LOWER

4'STRING
FILTER

STRING 15° SWITCHES

VOICE

8'STRING
FILTER

5
N

SECOND

STRING
FILTER

e

16" STRING _/

FILTER

PRESET LOWER
LEVEL ADJUSTMENT

Fig. 4.1. Schematic of the voicing system
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7
W

OUTPUT
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which produce stepped waveforms suitable for the four
instruments, three at 16ft pitch and one at 8ft pitch. Each
instrument is controlled by a slider potentiometer and has its
own filter. The string voicing consists of a combination of
both high and low pass filters which in conjunction with the
second filter, which processes both registers, are in active
form. Brass and Woodwind voices are produced by ringing
band pass active filters and following a common preamplifier
all upper voices are adjusted by a level control on the front
panel. .

A similar staircase network section produces stepped wave-
forms for strings in the lower section of the keyboard at 16ft,
8ft, and 4ft, which are then controlled by the lower voice
switches and followed by similar string filters to the upper
section with a preset level control on the Voice Board.

The combined voices from the full keyboard are amplified
together and set by the master level control on the front
panel. This signal is passed to the Chorus Generator for
processing and returned to the Voice Board for distribution
to the Swell Pedal and output sockets.

STAIRCASE NETWORKS

The effect of the Staircase networks is shown in Fig. 4.2
where waveforms (a) to (d) are square waves at 2ft, 4ft, 8ft,
and 16ft each coming from the respective diode gate busbar.
The square waves contain odd harmonics only which have
limited use in the generation of musical instrument tones.
Since the square waves on each busbar are octave related
even harmonics are available by mixing outputs from each
busbar. Generally an amplitude relationship is used where
the level of each successively higher even harmonic content is
half that of the harmonic below.

(a)

(b)

(c)

Waveform (e) in Fig. 4.2 is produced by mixing an input
at 16ft (d) with half the level at 8ft (c), and is used as the base
waveform for the woodwind. The description ‘“‘staircase’ can
be understood from the shape obtained. Waveform (f) is
produced by mixing an input at 16ft with half the level at 8ft,
a quarter the level at 4ft, and one eighth the level at 2ft. This
waveform is used for all 16ft strings and brass, giving the
addition of higher even harmonics.

Waveform (g) is obtained by mixing a fundamental at 8ft

. with half the level at 4ft and a quarter the level at 2ft for the

8ft strings, whilst waveform (h) has a fundamental at 4ft with
half the level at 2ft and is used for the 4ft strings in the lower
section.

VOICE CIRCUITRY

Full circuit details are given in Fig. 4.3. Resistors R69 to
R76 terminate the output busbars from the diode gate
circuits and are essential in any tests of the diode gate system
if the Voice Board is removed. R77 to R98 perform the
staircasing function prior to slider or switch controllers. The
upper string filters are associated with IC32, the brass with
IC33, woodwind with IC34 and lower strings with IC35.
VR16 and VR17 control the resonant frequencies of the brass
and woodwind filters respectively and require setting to
avoid the violent peak occurring within the keyboard range.
IC36 amplifies all the upper voices and is followed by the.
upper level control VR18.

LOWER STRING CONTROLS

Switches S3 to S6 are interlinked. With S3 depressed the
16ft and 8ft waveforms from the lower section of the keyboard
are linked to String I and II slider controls respectively, and

{d)

(a+b+c+d)

|t (f)

b (c+d)

—ehet— (g)

- SO |, ..

(a+b)

et (h) ——]

| (a+b+c)

|t (e}

Fig. 4.2. Formation of staircase waveforms from octave related squarewaves
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Fig. 4.3. Thé complete voice circuitry
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Fig. 4.4. Etching detail for the voice p.c.b.
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fl =
COMPONENTS . . .

VOICING SYSTEM

Resistors
R69-76 10k€2 R105 - 47k}
R77 120k 2 R106 10k €2
R78 47k Q2 R107 22k )
R79 22k 2 R108 10k 2
R80 220k Q2 R109-111 47k
R81 120k Q2 R112 4.7k
R82 47k <) R113 10kQ
R83 22k R114 47kQ
R84 330k R115-116 10kQ
R85 180k €2 R117 10k Q2
R86 120k Q2 R118-120 47kQ
R87 47k Q2 R121 4-7kQ
R88 120k Q2 R122 10k 2
R89-90 47k Q R123 47k
R91 22k Q2 R124 270k Q2
R92 120k €2 R125 10k Q
R93 47k R126 47kQ
R94 22k Q) R127 10k
R95 220kQ2 R128 47k Q2
R96 120k R129 10kQ
R97 47kQ R130 47k
R98 22kQ R131 150k Q2
R99 10k Q2 R132 10k Q
R100 47k Q2 R133 47k Q2
R101 10k R134 47k Q2
R102 47k Q R135 220k 2
R103 470k} R136 22k
R104 10k Q2 R137 2.2k
+ watt 5% carbon film
Capacitors
C56 4.7nF ceramic (C82 47nF ceramic
Cs7 10nF ceramic  C83 47nF ceramic
Cs8 22nF ceramic  CB4-85 4-7nF ceramic
C59 47nF ceramic C86 10nF ceramic
C60 10nF ceramic C87 4-7nF ceramic
C61 22nF ceramic (88 10nF ceramic
C62-63 47nF ceramic  C89 0-22i¢F polyester
C64 10nF ceramic  C90 180pF

C65 22nF ceramic  C91 22nF ceramic
C66-67 47nF ceramic  (C92-93 4.7nF ceramic
C68-69 2:2nF ceramic (C94 47nF ceramic
C70-71 4.7nF ceramic C95-96 10nF ceramic
C72 0-14F polyester C97 0-14F polyester

C73 100pF C98-99 22nF ceramic
C74 4.7nF ceramic C100 0-22uF polyester
C75 47nF ceramic  C101 470pF ceramic
C76 22nF ceramic  C102 4.7nF ceramic
C77-78 4.7nF ceramic C103 47nF ceramic
Cc79 10nF ceramic  C104 47nF ceramic
C80 4.7nF ceramic C105 180pF

Cs1 10nF ceramic  C106-112 10nF ceramic

Potentiometers
VR12-15 10k lin Sliders, VR16-17 47k Presets
100mW submin. VR18 10k lin, VR19 4-7kQ Preset,
VR20 10kQ lin, VR21 10kQ Pedal

Integrated Clrcuits
1C32-37 741

Miscellaneous
SK2-4 Mono standard jack. S3-6 bank of two-pole
two-way switches interlocked. 47 terminal pins
1 printed circuit board.

\ _J
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the 4ft signal is inoperative. S4, 5 and 6 convert the lower
section to 16ft, 8ft and 4ft strings only, but more than one
control button may be depressed at the same time. Except
when in the couple condition the Lower Voices have a fixed
amplitude preset by VR19, and balancing of the two parts of
the keyboard is achieved with the Upper Level Control.

PREAMPLIFIER

Upper and Lower Voices are fed to the complementary
(anti-phase) inputs of preamplifier IC37 to compensate for
the additional inverting amplifier, 1C36, in the upper voice
channel. The main purpose of the Master Level Control VR20
is to compensate for the many modes and styles in which the
instrument may be played, either melodic or chordal, single
or multi-voiced, and it may be used to prevent overloading
of the Chorus Generator input under extreme conditions.

OUTPUT AND SUPPLIES

After processing by the Chorus Generator the signal is
returned to the Voice Board on which it is controlled by the
Expression Pedal via socket SK2. Divider resistors R136 and
R137 give high and low level outputs at SK3 and SK4.

The Voice Board is powered by +15 volt and —15 volt
supplies obtained from the regulators on the PSU/Tone
Generator Board, and capacitors C106 to C112 are incor-

porated to ensure stable operation to the 741 Operational
Amplifiers.
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Fig. 4.6. Voice and Chorus interwiring

VOICE BOARD CONSTRUCTION

The Voice circuits described are mounted on a printed
circuit board, the etching and drilling details of which are
given in Fig. 4.4, with the component assembly details in
Fig. 4.5. To assemble the board the terminal pins should first
be inserted followed by resistors, i.c.s, preset potentiometers,
small capacitors, large capacitors and the wire link next
to R103.

INTERWIRING OF THE VOICE AND CHORUS
CIRCUITRY

The Chorus Generator interfaces with the Voice Board
only, as shown in Fig. 4.6, whilst the Voice Board provides
connections to all controls and output sockets. The wiring
details given in Fig. 4.6 should be followed carefully, and it
should be particularly noted that in some cases screen con-
nections are made at one end of a cable only whilst in others
both ends of the screen are connected.

Supply inputs to the Voice Board are taken direct from the
PSU/Tone Generator at 15 volts, —15 volts, and 0 volts.
Pedal and output signals are taken through a single 3-core
screened cable to sockets SK2-SK4 with both ends of the
screen connected.

High and low inputs are each taken from the diode gate
busbars through a four-core screened cable with the screen
connected at each end. The Upper and Master Level Controls
are connected by two-core screened cables with the screen -
soldered at both ends. .
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UPPER VOICE CONTROLS

A ground lead is taken from the Voice Board and con-
nected to one of the slider controls. A lead is then taken from
this point to each voice potentiometer. The remaining
terminals on VR12 and VR13 are connected via a four-core
screened cable with the screen soldered at the Voice Board
end, but not to the potentiometers. Similarly VR14 and VR15
are connected via a four-core screened cable.

LOWER VOICE SWITCHES

A ground lead is taken to the tags (or pins) shown on S4,
S5 and S6, which are strapped together. Three multi-screened
leads are then used to complete interconnection to the
switches and in each case the screen is only soldered to the
Voice Board end whilst the other end is cropped and cleaned
up to prevent shorting to other switch connections.

The first lead is two-core and interconnects the relevant
pins on the Voice Board to S3. The second lead is three-core
and interconnects the Voice Board to S3. The second lead is
also three-core and interconnects to the two tags shown on
S3 and one tag on S6. Ordinary wire connections are then
made as shown between S3 and S4, and between S3 and SS5.
Note: Omissions from Part One Components List are C6, C7,
C9, CI12-10nF ceramic, C8—68pF.

In Fig. 2.5 diodes D23-30 should be reversed. Fig. 2.2 shows

them correctly polarised. ]
In Fig. 3.6 IC28 should be a 14 pin device. The two
extreme left pin connections should be ignored.

NEXT MONTH-—Cabinet construction

757




Batter
Voltage

Monitor

S.V.ESSEX

TILISING one inexpensive CMOs integrated circuit, the

device described in this article gives a positive indica-
tion, by means of a light emitting diode, whenever battery
voltage falls below a certain preset level.

BATTERY LEAKAGE

Whenever a battery is allowed to discharge too far it
usually leaks—as many people have found to their cost at
one time or another. Not only is the leakage unsightly and
messy, but it is also extremely hard to remove.

Occasionally batteries will leak even when the equipment
being supplied gives no indication of falling battery voltage.

Battery voltage is also of paramount importance in con-
nection with test instruments—although these may be
stabilised by means of a Zener diode, once the battery voltage
falls past a certain level the diode can no longer exercise
_control and inaccuracies result. ¢

Both leakage and inaccuracy can be prevented by employing
a battery voltage monitor, which gives a positive indication
of when batteries should be changed well before these prob-
lems are encountered.
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CIRCUIT OPERATION

The circuit is shown in Fig. 1. Each of the four 2-input
NOR gates in the CD4001 cMos i.c. is used as an inverter by
connecting the two inputs together.

The negative supply connection to the four gates is taken
to the battery negative line via the light-emitting diode DI,
across which an almost constant voltage is developed; even
when the circuit is in its quiescent state (i.e. the battery
voltage is relatively high), a small leakage current flows
through the i.c., which is sufficient to bias the l.e.d. on,
although it is not enough to illuminate it beyond a faint glow.

Two of the four gates are connected in cascade, the output
from the second gate being connected to the inputs of the
two remaining gates, which are connected in parallel. The
four gates form one high gain amplifier, such that the output
switches very rapidly from high to low when the input voltage
to the first gate exceeds a certain proportion—usually 45-50
per cent—of the voltage supplied to the i.c. In figures this is
the battery voltage minus about 1-6V developed across the
l.e.d.

When the output from the last two gates begins to change
state the threshold voltage is thus about 5:3V at a battery
voltage of 9V, dropping to about 4-3V when the battery
voltage has fallen to 7V.

POTENTIAL DIVIDER

R1, VRI1 and R2 form a potential divider across the supply
lines; if VR1 is adjusted so that its slider is at a potential of
5-4V (relative to the battery negative line) when the battery
voltage is 9V, it will be found that at 7V the slider voltage is
4:2V. Thus, although the slider voltage is higher than the
threshold voltage when the battery voltage is high, as battery
voltage falls a point is reached where the slider voltage is
lower than the threshold voltage and the output of the gates
goes from low to high.

Since R3 is connected between the output and the i.c.
negative supply pin, it thus draws current which increases the
current flowing through D1. This slightly increases the voltage
developed across the l.e.d., which, in turn, increases the
threshold voltage: a regenerative process is initiated and the
i.c. output gates saturate, causing an appreciable current to
flow through DI, which then becomes illuminated.

Because the circuit operation is regenerative, there is a
certain amount of hysteresis present (about a fifth of a volt),
so that if the l.e.d. lights up when the battery voltage drops
to 7V, it will remain on until the battery voltage exceeds
7-2V. This characteristic could be useful where a load is
drawing high current peaks from a partially discharged
battery. Although the battery voltage in between current

\ 4
TIL209 e,

Fig. 1. Circuit of Volitage Monitor
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Fig. 2. Suggested printed circuit layout

FIXING HOLE
6BA CLEAR
/ :
O R
R1
e [vR1 )
R3 BATTERY
ANODE
e O
D1 R2
CATHODE | -
FIXING HOLE
6BA CLEAR

Fig. 3. Showing component assembly and wiring

peaks may be above the safe limit, any excessive rise in the
internal resistance of the battery—which in this case could
be the deciding factor as to whether or not the battery
requires changing—would still mean that the l.e.d. would
light up, since the battery voltage would momentarily drop
below the preset limit; the hysteresis in the circuit would hold
the diode on.

If the hysteresis provided by the basic circuit is insufficient,
it can be increased by including a low value resistor (less than
10 ohms) in series with the l.e.d.

WORKING RANGE

The prototype was set to switch on when a nominal 9V
battery voltage dropped to 7-2V, although the circuit will
work on any voltage in the range 6-15V. With the value of
R4 given, the current through D1 is about 10mA just before
the l.e.d. cuts out.
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If a higher voltage is used, or a higher current through
the l.e.d. is required, the value of R4 can be altered, although
care must be taken not to exceed the current and dissipation
ratings of the i.c. :

The standby current is about 0-4mA at 10V, if this is felt
to be excessive a small pushbutton switch can be included
in the supply to the circuit, so that battery voltage is monitored
only when the button is pressed.

The standby current is roughly proportional to battery
voltage.

CONSTRUCTION )

The circuit, being small, can easily be constructed on a
scrap of printed circuit board or Veroboard left over from
a larger project: the layout is entirely non-critical although a
suggested p.c. board layout is shown (Fig. 2).

When assembling the circuit, small components should be
soldered in first and the cmos i.c. left to last to prevent
damagedue to overheating. An i.c.socket can beused if desired.

The i.c. should not be handled excessively; although .
static discharge protection circuits are built into the inputs to
the gates, there is no point in taking unnecessary risks.
Care should also be taken to connect the i.c. into the circuit
the right way round; incorrect connection could lead to an
excessively high current flowing through it and the l.e.d.

SETTING UP

The easiest way to set VR1 correctly is to connect the
circuit up to a variable voltage power supply, and adjust VR1
so that DI lights up at the required battery end voltage.
The battery voltage monitor can then be connected into the
piece of equipment which is to be protected. *

A Volume of
Practical Know-how

. . . can be made using these new-look self
binders for PRACTICAL ELECTRONICS to
become your most valuable source of
reference. With the Easi-Binder current
copies can be inserted as they are received,
without waiting for the completion of
twelve issues.

They are attractively made with the title
blocked in gold on the spine with the current
(or last) volume number and year. For any
previous volume numbers, please advise year
and volume and a separate set of gold
transfer figures will be supplied.

At £2.85 inc. VAT and postage they are
obtainable from:

pesesasessnnssosacncnsnsnonccencasmesnassrsenancacnen

Post Sales Department, IPC Magazines Ltd.
Lavington House, 25 Lavington Street
London SE1 OPF

1 enclose P.O./cheque value......... for.....binders at
£2-85 each for Practical Electronics Vol. No's.......
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Compiled bvy DJID.

Appearing every two months, Micro-Bus will present ideas, applications, and programs for the most
popular microprocessors; ones that you are unlikely to find in the manufacturers’ data books. The most
original ideas will probably come from readers working on their own microcomputer systems, and
payment will be made for any contribution featured here. This is also the place to air your views, in
general, on this new technology, so let’s be hearing from you!

HIS month’s Micro-Bus describes a

system which was developed to enable
a microprocessor to play waltzes as it
composes them. The main part of the
program, which will play polyphonic
tunes containing up to three notes
sounded simultaneously, is described in

full, together with the codes to enable it .

to play the first eight bars of a waltz.
With the addition of a random-number
generator and some extra control routines
the micro can be made to compose as it
plays.

MOZART'S DICE WALTZES

The idea of composing music mechani-
cally has its origins in the 18th century
when a number of pieces were published
which used the throws of dice to randomly
select between possibilities at different
points in the music. Perhaps the best
known of these is the ‘‘Musikalisches
Wiirfelspiel”’ or ‘“‘Musical Dice Game”
attributed to -Mozart and published two
years after his death in 1793. This
pamphlet enables anyone without the
least musical ability to compose an almost
unlimited number of different waltzes
with the aid of a pair of dice. There is
some doubt as to whether Mozart actually
designed the game, although he was
undoubtedly interested in such subjects,
and the manuscript for his Adagio
K V516 shows the bars arranged by letters
in a similar way to the Musical Dice Game.

The Musical Dice Game consists of a set
of bars numbered from 1 to 176, and a
pair of tables. To compose the first
eight bars of a waltz a pair of dice is
thrown eight times, and the first table
gives the number of the bar to be used at
-each stage for each throw. The other
table is used with a second set of eight
dice throws to give the second half of the
waltz. The bars are so contrived that,
no matter what combination of them is
put together, the result will be a pleasant
waltz. Since the choices for the eighth
bar in each part are the same there are a
total of 113 possible waltzes; a number so
large that playing a different one every
minute it would take 700 million years
to hear them all!
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MUSIC FROM A MICRO

Although it is simple enough to write a
program which uses software timing to
play monophonic tunes (only one note
sounded at a time), most of the interest
of music lies in the simultaneous sounding
of several notes to produce harmony and
counterpoint, and this dictates the use of
some extra hardware to produce the notes
independently of the micro. Originally
a design was contemplated using a top-
octave note generating chip, three 1-of-12
selectors for the note selection, three
6-stage binary dividers and three 1-of-6
selectors for the octave selection, together
with latches and addressing logic for
interfacing this with the micro. The
scheme was soon abandoned when it was
realised that the same capability is pro-
vided in one Motorola part: the MC6840
Programmable Timer Module. In the
mode of operation used here it effectively
acts as three independent programmable
dividers, so that an organ based on one
chip can sound up to three notes at
once.

MC6840 PROGRAMMABLE TIMER
MODULE

The Programmable Timer Module, or
PTM, is a recent addition to the M6800
family, and is Motorola’s answer to the
Intel 8253 Counter/Timer which it re-
sembles in many ways. It contains three
16-bit counters whose contents can be
read at any time, and three 16-bit buffer

,registers which can be written to by the:

micro. The contents of these buffers
can be transferred to the counters either
immediately they are written, or else only
under the control of an external gate
input GIl, G2, or G3. The counters
are decremented on each clock pulse
derived either from the microprocessor
clock @,, or from an external signal of
lower frequency presented at the respective
clock input CI, C2, or C3. When a
counter reaches the count of zero, a
time-out occurs and a bit is set in the
status register. What happens next de-
pends on the mode of operation pro-
grammed for that counter by its control
register. There are four basic modes of

operation, and any of the three counters
can operate in any mode. In single shot
mode the counter’s output goes low at
time-out and remains low until the counter
is re-initialized. In continuous mode the
content of the buffer register is loaded
into the counter at each time-out so that a
continuous square-wave is produced at
the output. Additionally the timers can
be programmed to generate an interrupt
when a time-out occurs. In frequency
comparison mode an interrupt is gener-
ated if the input period is less than (or
alternatively, greater than) the counter
time-out, and finally, in pulsewidth com-,
parison mode an interrupt is generated
if the input “‘down time” is less than (or
greater than) the counter time-out.

The PTM is addressed as eight con-
secutive memory locations, the first two of
which provide access to the three control.
registers and the status register, and the
'-rt three pairs of which are used to write
to the buffer registers or read the current
values of the counters. The MC6840 is
available from Cramer Components Ltd.,
16 Uxbridge Road, Ealing, London,
W5 2BP, for £12-73 plus 80p postage
(VAT extra).

MUSIC INTERFACE
The complete circuit for the music
interface is shown in Fig. 1. The three

‘counters of the PTM are used in con-

tinuous mode, and the gate inputs are
grounded to enable the counters. The
clocks are derived from the micropro-
cessor clock, so the inputs Cl, C2, and C3
are left unconnected. The three outputs
are taken to an adder circuit at the input
of an LM386 | watt audio amplifier chip
which drives a loudspeaker. The two
MT8T26 quad bidirectional buffer pack-
ages and the TTL gates are needed to
interface the PTM to the D2 kit’s bus.
In a small system the PTM could be con-
nected directly to the microprocessor’s
address and data lines in which case these
parts could be dispensed with. As
shown, the PTM is addressed as locations
$2010 to $2017.

The music produced by the circuit
sounds ‘‘organlike’’ since the amplifier
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is fed with the unmodified squarewave
outputs of the PTM, but with extra
circuitry it would be possible to add
filtering or envelope shaping, possibly
under control of the micro, to simulate
other instruments or sounds. Once con-
figured, the three counter outputs will
produce frequencies equal to half the
clock frequency divided by N+1, where
N is the 16-bit number loaded into the
respective buffer register. To obtain
silence from any output, zero can be
loaded into the buffer to give an inaudibly
high frequency. To play tunes a pro-
gram is needed to read the music stored
in some notation in memory, and from
this, load the correct divisors chosen to
give the musical scale of notes, into the
three counters at the correct times.

MUSIC NOTATION

The notation used for encoding tunes
to be played by the micro uses one byte
for each note, and one byte for each
change in duration. The codes are shown
in Fig. 2. The note codes use the lower
four bits to determine the note, and
bits 4 to 6 to determine the octave of the
note (7 for the highest octave and 1 for
the lowest), giving a total range of
7 octaves. For silence, a code of $60 is
used. The top bit specifies whether the
notes will be sounded. If the top bit is
zero, the next note code is fetched imme-
diately; if one, the program waits for a
certain duration while the notes sound.
This duration is set up by specifying a

duration code with $D in the lower four.

bits. The upper four bits then give a
duration of 1 to 16 units. Fig. 3 shows
the note codes for a section of the key-
board (the values in brackets give the
codes with the top bit set).

The notation is best explained by an
example. Fig. 4 shows the music for the
first eight bars of a dice waltz, together
with the hex codes which, when supplied
to the program to be described, will play
the tune at the loudspeaker of the music
interface.

MUSIC PROGRAM

The main part of the music program is
subroutine PLAY, shown in Fig. 5, which
converts the note codes into the correct
divisors and loads them into the PTM to
generate the music. Its operation is
shown by the flowchart of Fig. 6. A
duration code, when encountered at any
time, sets the duration parameter DURN
to the value of the top four bits. Note
codes cause the divisors for the notes
specified to be loaded into successive
buffer registers of the PTM untjl a note
code with the top bit set has been en-
countered; at this point the program
delays for the currently standing duration,
and the register pointer is reset. The
table SCALE gives the divisors for a
well-tempered top octave; these are
doubled for each successive lower octave.

The main program to call subroutine
PLAY and play a tune, such as the one
given in Fig. 4, is shown in Fig. 7. This is
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MOTOROLA
D2 KIT BUS

MCB840
PTM

+5v

10k
VOLUME

sn

Fig. 1. Circuit for the music interface described in the text, based on the

MC6840 PTM
NOTE CODE: DURATION CODE:
I I I |
OCTAVE NOTE DURATION
-7 t1-c) 11-F)
1=SOUND
SILENCE CODE: STOP CODE:
L1l e | o | [ o J o |
1=SOUND

Fig. 2. The four types of 8-bit code used
to encode tunes for the music program
described

Fig. 3. Note codes corresponding to
the notes of a section of the keyboard.
The same values with the top bit set
are shown in brackets
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1
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NAM PLAY
* SU3ROUTINE TO PLAY LIST OF WOTES
. POINTED TO 3Y X.

*

FCB

[-—— |

-

Fig. 4. The music for the first eight bars
of one possible Mozart dice waltz,
together with the hex codes for play-
ing this on the system described in the
article. Each line of codes corresponds
to one bar of the music

WALTL PCB $2D,$72,$4A,$EO, $EA, $65,$EO

$72,84A,$E0, $EA, $65,$E0
$1D,$6C,$55,8C9,8F2,$F3, $EC, $6A, $C5,$E9
$6A,$52,$CA, SE9, $EA, $P2,$2D,$65,$60, SEO
$74,3CA,$1D,$F7,$P4,$6C, $EO, $SP4

$75,$4C, $CC,$F4,8$75,$4C, $CC, $F9,$2D,$6C, $4C, $CC
$1D,$72,$4A,$EO,$EA,$69,3CC,$E7,$65,$BC,SE4
$20,$45,875,$E9,$1D,$D5,$D3,$52, $60, $EO, $CC,0

S

ON ENTRY
X POINTS TO TUNE
POINT NOTE TO TUNE
le
1
POINT PTIMER TO
FIRST COUNTER REGISTER

ole
|
GET NEXT CODE
FROM ADDRESS NOTE

Fig. 5. Subroutine for the MC6800 micro
which plays music stored in memory
in coded form

NOTE =NOTE 41

2000 0002 NOTE /M3 2
0eo2 0002 PNOTE 3MB 2
0004 0002 PTIMER M3 2
2006 0001 DUIIN IS 1
0067 000! TOP ang H
&
0240 TEMPO EQU 3240
2010 TIMER EQU 32010 MC 6840 PTH
&
e WELL TEMPERED SCALL =
o
0008 0000 SCALE FD3 0.,451,426,402,179
000A 0tC2A
000C 0lAA
000E 0192 ‘
0010 0173
9012 0166 FDd 158.338,2319.2301
0044 0152
0016 C13F
0018 012D
001A 011C FD3 284,268,25).239
001C 010C
G01E OGOFD
0020° Q0EF
Ll
¢022 DF 00 PLAY STX 0 NOTE
9024 CE 2012 NEWSET LOX ATIMER«2
0027 DF 0a STIMER STX PTIMER
0029 DE 00 MORE LDx NOTE
0023 A6 00 LDA A 0.X
0020 26 01 SNE NSTOP
a02F 239 TS RETURN
0030 08 NSTOP INX
a03t DF 00 S$TX NOTE
0033 16 TA3
003a CO0 0D SUa 3 is0D
0036 CS OF 31T 3 1s0OF 2ND DIGIT D?
0038 26 04 8NE SET
e D = DURATION CODE «
0D3A D7 06 STA 3 DURN .
003¢ 20 81aA MORE
Q03E J6 SET PSH A
Q03F 16 TA3 N
00a0 8a OF AND A iSOF NOTE PART
0042 48 ASL A .
0043 83 08 ADD A iSCALE
2045 97 03 STA A PNOTEs]
0047 aF cLT A
0048 89 00 ADC A LSCALE/2S6
004A 97 02 STA A PNOTE
904C DE 02 Lbx PNOTE POINT TO DIVISOR
004E A6 00 LDA A 0.X
6050 97 07 STA A TOP
0052 A6 01 LDA A 1.X
8054 SB ASL 3
* DOUBLE DIVISOR FOR EACH LOWER OUTAVE e
0855 C0 EO SHIFT SU3 3 LSED
0057 24 06 CC NSHIFT
0059 a9 ROL A WITH CARRY SET
00SA 79 0007 ]0L TOP
00SD 20 Fe6 BRA SHIFT
COSF aa NSHIFT DEC A AS DIVIDES 3Y Nel
1060 DE 04 LDX PTIMER
0062 D6 07 LDA 3 TOP
006a ET 0O STA B 0.X
0066 A7 01 STA A 1.Xx
0068 08 INX
0069 08 INX
006A 32 PUL A
0068 4D TST A
006C 2A 39 arL STIMER
* TOP BIT SET = SOUND NOTES e
DOGE 96 06 SOUND LDA A DURN
9070 CE 0240 LONGER LDX LTEMPO
0873 09 VAIT DEX
1074 26 FD 3NE VAIT
1076 aA DEC A
0077 26 F7 aNE LONGER
1079 20 A9 3RA NEWSET
o
END
entered at BEGIN. These programs

were developed and run on a Motorola
D2 kit, which is based on the MC6800
micro, although it should be a simple
matter to modify them to run on any
other. To implement the composing
of dice waltzes a random number gener-,
ator is used to choose between several
alternatives for each bar. One approach
would be to use the random number as an
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Fig. 6. Flowchart for subroutine PLAY

shown in Fig. 5

Fig. 7. Main program for the MC6800
micro which configures the three
counters of the PTM for continuous

mode, and then calls subroutine
PLAY

[TEL] 0’G 580

8060 CE B283 3EGIN LDX 1358281 CONFIGURE PTM
0083 FF 2010 S$TX TIMER

086 86 B2 LDA A (382

0888 87 2010 STA A TIMER

0883 CE 0092 Lbx LVALTZ POINT TO MUSIC
008E 8D 0022 JSR PLAY

0091 JIF svI

offset to a table of pointers to the alter-
native bars. The composition of music
by computer is certainly not exhausted by
the techniques described, and it is hoped
that those interested will be stimulated
to experiment further. [t seems as
unlikely that music generated in this linear
way will be memorable any more than a
line of random numbers will form a
pleasing overall pattern.

A TowER DURN=X0

& BITS OF CODE

AwA ® 2

USE A AS OFFSET
IN SCALE TABLE
AND GET DIVISOR

B=OCTAVE NUMBER

STORE DIVISOR IN

DOUBLE DIVISOR
BuB4+1 COUNTER REGISTER
AT PTIMER

POINT PTIMER
TO NEXT COUNT!
REGISTER

DELAY FOR
DURN ¢ TEMPO UNITS

L |

A more enlightened approach might
be to compose from the top down; for
example, starting with a simple theme
which is developed and embellished.
Perhaps the most amusing suggestion
was to use the Musical Dice Game to
generate continuous ‘“‘musak’ which
would never repeat itself! When by chance
an especially pleasing waltz cropped up,
.the sequence of bars could be noted down
for posterity.
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MK14-the only low-cost
keyboard-addressable
microcomputer!

The new Science of Cambridge
MK14 Microcomputer kit

The MK14 National Semiconductor Scamp based
Microcomputer Kit gives you the power and performance
of a professional keyboard-addressable unit-for
less than half the normal price. It has a specification
that makes it perfect for the engineer who needs to
keep up to date with digital systems or foruse
in school science departments. It’s

ideal for hobbyists and amateur electronics
enthusiasts, too.

Butthe MK14 isn't just a training aid.
It'sbeendesignedforpractical performance,
SO you can use it as a working component
of, even the heart of, larger electronic
systems and equipment.

MK14 Specification

Hexadecimal keyboard

8-digit, 7-segment LED display &
512 x 8 Prom, containing monitor
program and interface instructions
256 bytes of RAM

4MHz crystal

* o *

5V stabiliser

Single 6V power supply

Space available for extra 256 byte
RAM and 16 port 1/0

Edge connectoraccess to all data
linesand /O ports

Free Manual

Every MK14 Microcomputerkit includes a
free Training Manual. It contains

* % ¥ O

*

e

operational instructions and

examples for training applications, and
numerous programsinciudingmathroutines
(square root, etc) digital alarm clock,
single-stepmusic box, mastermind and
moon landing games, self-replication,
general purpose sequencing, etc.

Designed for fast, easy assembly
Each 31-piece kitincludes everything you
need to make a full-scale working
microprocessor, from 14 chips, a 4-part
keyboard, display interface components,
to PCB, switch and fixings. Further software
packages, including serial interface to TTY
and cassette, are available, and are
regularly supplemented.

The MK14 can be assembled by anyone
with a fine-tip soldering iron and a few
hours' spare time, using the illustrated
step-by-step instructions provided.

Tomorrow’s technology - today!

“Itis not unreasonable to assume that
within the next five years . . . there will be
hardly any companies engaged in
electronics that are not using micro-
processorsin one area or another™”

Phil Pittman, Wireless World, Nov. 1977.

TIVITIIIIIIIII070077477

‘. f SRR RO unn

JWJZ

"
(+ £3.20 VAT, and p&p) )

The low-cost computing power of the
microprocessor is already being used to
replace other forms of digital, analogue,
electro-mechanical, even purely
mechanical forms of control systems.

The Science of Cambridge MK14 Standard
MicrocomputerKit allows youtolearnmore
about this exciting and rapidly advancing
area of technology. It allows you to use
your own microcomputerin practical
applications of your own design. And it
allows you to doitatafraction of the
price you'd have to pay elsewhere.

Getting your MK14 Kit is easy. Just fill in
the coupon below, and post it to us today,
with a cheque or PO made payable to
Science of Cambridge. And, of course, it
comes to you with acomprehensive
guarantee. If foranyreason, you're not
completely satisfied with your MK14,
return it to us within 14 days fora full
cashrefund.

Science of Cambridge Ltd,

6 Kings Parade,

Cambridge,

Cambs.,CB2 1SN.

Telephone: Cambridge (0223) 311488

To: Science of Cambridge Ltd,
6 Kings Parade, Cambridge,
I Cambs., CB21SN.

I Please send me an MK14 Standard
Microcomputer Kit. t enclose cheque/
| Money order/PO for £43.55 (£39.95
+ 8% VAT and 40p p&p).
Aliow 21 days for delivery.

Name

Address (pleaseprint) ——

Science of |
Cambrldge |

PE/S
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SUPERSOUND 13 HI-FI MONO MAINS OPERATED SOLID STATE HARVERSONIC SUPERSOUND
AMPLIFIER AM/FM STEREO TUNER 10 + 10 STEREO AMPLIFIER KIT

200240V Mains  operated A really first-class Hi-Fi Stereo Amplifier Kit Uses 14 transistors

A superb sold state audio amp-
hfier. Brand new components
throughout 5 silicon tran-
sistors  plus 2 power
output transistars n
push-pult  Full wave
rectification. Output
approx 13 watts r.m.s.
into 8 ohms. Frequency
respanse 12Hz 30KHz
= 3db Fully integrated
pre-amplifiec stage with sep-
arate Volume Bass boost and
Treble cut controls Suitable for
8-15 ohm speakers Input for ceramc or crystal cartnidge.
Sensitiwity approx 40mV for full output Supplied ready built and
tested with knobs. escutcheon panef. input and output piugs.
Overall size 3in high x 6in wide »_74in deep. AC 200/250V

PRICE £15-00 P & P £1-20.

Solid State F.M A M Stereo

TJuner Covering MW AM
540-1605KkHz  VHF FM
88-108MHz

Buit-in Fernte rod aenal for
MW Full AFC and AGC on
AM and F M Stereo Beacon
Lamp Indicator Built in Pre-
amps with variable output
voltage adjustable Dy pre-sel
control Max o/p Voltage 600mV R.M S into 20X Simulated Teak
fimsh cabinet Will match almost any amplifier. Size 8;1n wide =
4in high » S4in deep approx.

Limited number only at £28-00 +~ €1 50 P. & P

VYNAIR & REXINE SPEAKERS & CABINET FABRICS
app. 54 in. wide. Our price £2.00 yd. length. P. & P. 50p
per yd. {min. 1 yd.}. S.A.E. for samples.

HARVERSONIC MODEL P.A.
TWO ZERO

An advanced sold state general
purpose mono amphtier suitable
for Public Address system, Disco,
Guitar. Gram . etc  Features 3
individually controlled inputs (each -
input has a separate 2 stage pre-amp.}. Input 1, 15mV into 47k.
Input 2, 15mV into 47k (suitable for use with mic. or guitar etc.).
Input3, 200mV into 1 meg. suitable for gram. tuner, or tape etc.
Full mixing taciities with tull range bass & treble controls All
inputs plug into standard jack sockets on front panel. Output
socket an rear of chassis for an 8 ohm or 16 ohm speaker
Output 1n excess of 20 watts R M S Very attractively finished
purpose buit cabinet made from black vinyl covered steel, with a
brushed anodised aluminium front escutcheon For ac mains
aperation 200:240 volts Size approx 12;n wide ~« Sin high »
7:10 deep

Special introductory price £28-00 - £2 50 carriage and
packing.

10/14 WATT HI-FI AMPLIFIER KIT

A styhshly imished monaural amphtier with an output of 14 watts
from 2 EL84s in push-pull Super reproduction of both music
and speech. with negligible hum Separate inputs for mike and

ram aliow records and announcements to foliow each other

ully shrouded section wound outpu! ransformer to match 3-1501
speaker and 2 independent volume controls. and separate bass
and treble controls are provided gwving good Itft and cut Valve
ltne-up 2 ELB4s, ECCB3. EFBE and EZB0 rectiier Simple
instruction booklet 25p « S A € (Free with parts) Alt parts sold
separately. ONLY £13.50 P. & P. £1.40. Also available ready
built and tested £1800 P. & P. £1.40.

including Silicon Transistors in the first five stages on each
channel resulting 'n even lower noise level with improved
sensitivity Integral pre-amp with Bass. Treble and two Volume
controis. Suitable for use with Ceramic or Crystal cartridges. Very
simple to modity to suit magnetic cartridge—instructions inciuded
Output stage for any speakers from 8 to 15 ohms Compact design.
all parts supplied including drilled metalwork, hugh guahty ready
dritted printed circuit baard 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 bulld an
amplifier to be proud of. Briet specification, Power output 14 watts
A.M S per channel into 5 obhms Frequency response x3dB
12-30.000Hz. Sensitivity better than 80mV into 1 M *Full power
bandwidth =3dB 12-15.000Hz Bass boost approx to =12dB
Trable cut approx to - 16dB Negative feedback 18dB over main
amp. Power requirements 35V at 1A,

Overall size 12in wide x 8in deep x 24in high.

Fully detailed 7 page construction manual and parts list tree with
kit or send 25p plus large S A €
AMPLIFIER KIT

{Magnetic tnput components 33p extra}

POWER PACK KIT £5-50 P & P.95p
CABINET £5-50 P. & P. 95p
SPECIAL OFFER—only £23-75 if ail 3 items
ordered st one time plus £1-25 P. & P.

Full after sales service
Also avaitable ready built and tested £31.25 P & P €1 50

£13-50 P. & P. 80p

“POLY PLANAR'® WAFER-TYPE, WIDE
RANGE ELECTRO-DYNAMIC SPEAKER

Size 114in » 1440 - 140 deep Weight 190z Power handiing
20W AMS (40W peak) Impedance 8 ohm only Response
40Hz~20KHz Can be mounted on ceilings. walls. doors. under
tables. etc _and used with or without baffle Send S.AE for,
fult details. Only £8.40 each + P. & P. (one 90p, two £1.10). Now

Mullard LP1159 RF-IF moduie 470 kHz £2.25 + P & P 20p.

Full specification and connection details supplied.

Pye VHF _FM Tuner Head covering 88-108 MHz 10-7 MHz I.F.

output. 7-8V + earth. Supplied pre-aligned, with full circuit

diagram with precision-geared F.M. gang and 323PF + 323PF

A.!\g. Tuning gang only £3.16 + P. & P. 35p.

STILL AVAILABLE

HA34 3 Valve Audio Amp. 4;w o/p. Ready built and tested £8.50
£1.40P.& P.

Also HSL "Four’ Amp. Similar to above but in kit form. £8.00 «

£1.40P.& P.

lable in either 8in round version or 44 x 83in rectangular. 10
watts R.M.S. 60Hz-20KHz £5-25 : P. & P. (one 65p, two 75p.).

SPECIAL OFFER. 6}in long throw, roll surround, ceramic mag—
net 8 ohmg 10 watt speaker chassis. Specially suitable for Hi Fi
£3.9575p P. & P.

2in PLASTIC CONE HF TWEETER 4 ohm,
£3.50 per matched pair + 50p P. & P.

HIGH POWER HI-FI 8 ohm Dome Tweeter. lin voice coil.
Ma%net size 3in dia. Suitable for use in up to 50 watt systems.
£4.

HARVERSONIC STEREO 44

A solid state stereo amphifier chassis, with an output of 3-4 watts
per channel into 8 ohm speakers Using the latest high technology
integrated circuit amplhifiers 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 § pin dtn tape rec play socket are mounted on the
printed circuit panet Size approx 9pn « 2hin « 11N max depth
Supplied brand new and tesled with knobs brushed anodised
atuminium 2 way escutchecn (to allow the amplitier 10 be mounted
horizontally or vertically) at only £9-00 - 50p P & P Mains
teansformer with an output of 17V a ¢ at 500m/A can be supphed
at £1-50 - 40p P B8 P it required Full connection details

supplhed
STEREQ DECODER
SIZE2" - 3" - }" ready built. Pre-aligned and tested for $-16V neg.

earth operation. Can be fitted to aimost any FM VHF radio ar tuner.
Stereo beacon hght can be fitted if required. Full details and
instructions (inclusive of hints and tps) supplied. £6-00 plus 20p
P. & P. Stereo beacon light it required 40p extra.

Open 9.30-5.30 Monday to
Friday. 9.30-5 Saturday
Closed Wednesday.

Prices and specifications correct
at time of press. Subject to
alteration without notice

HARVERSON

(Dept. P.E) 170 HIGH ST., MERTON, LONDON, S.W.19 Tel.: 01-540 3985

SURPLUS CO.

A few from South Tube Station

(Please write clearly)

LTD.

PLEASE NOTE: P. & P. CHARGES
QUOTED APPLY TO U.K. ONLY
P. & P. ON OVERSEAS ORDERS
CHARGED EXTRA.

GLOUCESTER

BARGAIN PARCELS SAVE POUNDS

Huge quantities of electronic companents must be cleared os space required. 1000's of capocitors,
resistors, Ironsisiars. Ex equipment ponels efc. covered in voluable companents. No ime to sort. Must
sell by weight 7 lbs — £4.95; 14 Ibs - £7.95; 28 Ibs — £12.00; 56 Ibs ~ £20.00; 112 ths — £30.00.

BARGAIN PACKS

Eastington Trading Estate, Nr. Stonehouse, Glos.

We hold regular monthly auction sales
of mostly new electronic and electrical
goods consisting of transistors, triacs,

INDUSTRIAL SALES AND
AUCTIONS LIMITED

Tel: Stonehouse 4118
(M.5 Motorway — Exit No. 13)

Don't let your environment dehydrate you.
Buy a Honeywell Humidity Controller mem-
brone operated with 1* shoft ideal for green-
houses, centrally heoted homes, etc. Build your
own humidity olorm. 1.75A. Contacts ot 250v
£1.50 eoch. 3 for £4.

4 oluminium boxes 128 x 44 x 38 mm ideal for
signol injectors, etc. £1.00,

100 minioture reed switches ideol for burglar
clorms, madel roilwoys, etc. £3.30.

6 x 6-pole 12 volt reed reloys on board £2.45.
High quality computer ponels smothered in top
grade components: 5 1bs £4.75; 10 |bs £8.95.
Miniature edgewise panel meters 200 uo. fsd
£1.00.

Minioture tronsistorised f.m. front end with
integrol tuning gang 88-108MHz £2.50.

New U.H.F. transistor TV tuners 4 pushbutton
type £3.50.

Aluminium TV coox plugs. 10 for £1.00.
Minioture 5K log pots with s/p switch, 4 for

integrated circuits, diodes, capacitors £1.00,

and resistors, together with fractional
motors, transformers, power packs, etc:,

etc.

Phone or write to be put on our auction

mailing list.

Why not get in touch with our Mr. Jack
Bailey and enquire about our terms for
the disposal of your surplus stocks, etc.,

through our auctions.

Hardwore Packs each containing 100's of ilems
including: BA nuts ond balts, Nylon, Self-
. topping, Posidrive, “P" clips, Coble clomps,
Fuse holders, Spire nuts efc, etc. £1.00 per
pound. 100 §in. “P" Clips 60p, 200 for £1.00.
Heovily insuloted E.H.T. Dischorging Probe with
leod ond earth connector 60p each.

Dual 100K Balance Pots, Mimature, PC Mounting
with Nuts. 4 for £1.00.

2002 16wt. Ceromic W.W. Resstors. 5 for £1.00.
13502 15wt. Ceramic W.W. Resistors. 5 for £1.00.
10562 10wt. Ceramic WW. Resistors. 6 for £1.00.
0.22uF 400V Polyester Cops. 12 for £1.00.
470uF 25V Rodial, Jopanese Caps. 5 for £1.00.

DE LUXE FIBRE GLASS
.PRINTED CIRCUIT ETCHING KITS

Includes 150 sq. ins. copper clad f/g board,
1 Ib ferric chloride, "1 dolo etch resist pen,
abrosive cleaner, 2 mini drill bits, etch troy and
instructions — only £5.30.

150 sq. in. fibre gloss boord....................
Dela pen
1ib ferric chloride to mil spec
5 Ibs ferric chioride ta mil spec
Instruction sheet

Miniature mains tronsformers, fully shrouded.
240V in 606V at 100MA. out. Ex. New
equipment, complete with moins leod ond plug
on input ond short leods on output. 95p.

Semiconductor Bargains

TH3 Thermistors. 10 for £1.00.

100 new ond.morked silicon and germonium
tronsistors including 8C148, BF194, BC183, etc.
£3.95

200 new ond marked tronsistors, including
2N3055, AC128, BFYS0, BD131, etc. £6.95.

100 mixed diodes IN4148, etc. £1.20.

100 mixed diodes including zener, power ond
bridge types £3.30.

Bridge rectifier 100V 2.5 amp. 4 for £1.00.
Brand new ITT 25kV T.V. triplers for Decca
Brodford chassis £2.50. 5 for £10.00.

50 Germonium diodes ideol for crysial sets
etc. £1.00.

Motorolo ) wott audio amplifier 1.C. supplied
with doto and crreuits £1.00,

Full spec. i.R. diodes, 200V 1A. 20 for £1.00.
100 for £4.50. SN76115N £1.00.

Component Bargains

300 mixed resistors 1 & } watt £1.50.

300 modern mixed caps, most types, £3.30.
200 mixed resistors, mostly 1 & 2 watt, £1.50.
100 mixed polyester cops £2.20.

100 mixed modern miniature and ceromic plate
cops, £1.50.

100 mixed electrolytics £2.20.

300 printed circuit resistors £1.00.

25 mixed pots and presets £1.50.

100 mixed corbon film ond metol film resis-
tors mostly miniature lots of values, £1.20. 500
for £4.90.

100 mixed high wottage resistors, wirewound,
etc. £2.20.

20 assorted VDRs and Thermistors £1.20.

25 assorted preset patsskeleton, etc, £1.20.

40p P & P ON ALL ABOVE ITEMS. SEND CHEQUE OR POSTAL ORDER WITH
ORDER TO SENTINEL SUPPLY, DEPT PE, 149A BROOKMILL RD., DEPTFORD SE8
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Not just one game that needs two players and may quickly become
boring, but 14 games, some of which are for practice by a single
player and some which are timed and may thus be played by any
number of competitors.

The basic games (many have various options) are: Shooting, Basketball, lce Hockey,
Tennis, Soccer, Squash, Gridball, Motorcycle Jumping, Drag Racing, Motocross.

Joystick controls, colour option, automatic ball speed-up and sound from the set are
just some of the features. Probably the most worthwhile set of games available, just
right for all the family—from 4 years upwards.

Provides a visual display of eight simultaneous logic
states. Ideal for the speedy testing of i.c.s as gate
inputs can be simply monitored. To aid clarity
marker pips can be added to the display.

See page 728

ELECTRONICS
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The Common Good

International political and economic
quarrels are constantly in the news.
The USA and Britain are at odds with
the Japanese in matters of trade, for
example. And Britain is frequently in
dispute with EEC partners, individually
or collectively. Such squabbles tend to
obscure some fine international co-
operative ventures.

One such is Meteosat, 22,000 miles

up, quietly doing its job of providing -

world weather maps and met. data for
the common good of mankind. It was
built for the European Space Agency
by the COSMOS consortium of aero-
space companies and launched by the
Americans from Cape . Canaveral. In
all there will be five satellites to give
complete global coverage. The Ameri-
cans are supplying two and the
Japanese and the Russians one each.

Japanese Imports

But having recorded with pleasure
something that unites us all through
science, we still cannot avoid consider-
ing what divides us internationally in
trade and industry. In the UK, Japanese
car imports have displaced colour TV
as the main talking point. Not that the
Japanese threat to British electronics
goods manufacturers has disappeared
although there is some easement in the
TV sector where the agreement on
restricting sales is reported to be
working reasonably well.

The knock-out blow which closed
Thorn's Skelmersdale picture-tube plant
has left Mullard in a more favourable
position as Britain’s sole producer.
Even so, Mullard have had to adopt an
aggressive attitude (i.e. reduce prices
and profits margins) to sell 650,000
tubes out of 1:8 million used in the UK
last year. The Japanese, however, still
managed to sell 583,000 with the rest
coming mainly from Canada and the-
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USA. Mullard also got some help from
the rise in value of the Japanese yen.
Mullard report having ‘“turned the
corner” with the Japanese market share
in the UK dropping sharply in recent
months.

The British Radio Equipment Manu-
facturers Federation (BREMA) has
been negotiating an agreement on
music centres where the Japanese
have over half the UK market. Trade in
this sector is said to be sluggish and
with large stocks of Japanese products
already in the UK it seems likely that
even if agreement is reached there will
be little effect in the short term.

]

Brain-power Exports

The Post Office Viewdata service,
becoming operational in the UK a year
earlier than expected, looks like being
an export success. Already adopted by
Germany, it is now being examined in
the United States following its public
showing at Atlanta, Georgia, last
October. The system is being sold
through Insac Data Systems Ltd, a
company set up by the NEB to market
British computer software overseas.

Another software company, Compeda
Ltd, owned by the National Research
Development Corporation, specialises
in selling systems based on university
and government-sponsored research.

Exports of systems packages are’

expected to account for at least 60
per cent of turnover according to Keith
Trickett, managing director of Com-
peda. One of the systems offered is
called the Pipework Design Manage-
ment System expected to appeal to the
petrochemical, gas and process indus-
tries. Another is Gaelic, a design
system for i.c.s and p.c.b.s.

Setting Up the Arabs

Closely allied to pure brain-power
exports such as selling software and
supplying consultancy services is tech-
nology exporting, a controversial sub-
ject because as well as transterring
technology it can also transfer jobs,
not politically attractive at periods of
high domesic unemployment.

Egypt, for example, is anxious to
move into high-technology industries
.such as electronics and aerospace and
some British electronics technology has
already been transferred to the Cairo
area and is in production. Recently
announced is a big helicopter deal in
which the Anglo-French Lynx will be
built in Egypt, both airframe and
engines, initially from kits of parts but
progressively building up an indigenous
aerospace industry which eventually
could conceivably compete in the
world market and with lower labour
costs pose a threat to the companies
now supplying al] the know-how.

The process of educating those
nations aspiring to industrial expansion

“is something we have to learn to live

with. It is not new. | remember being

startled to discover an American
multinational, well known for antago-
nism to the Communist political system,
cheerfully selling technology, and pro-
duction machinery to match, to some
Eastern Bloc countries. The Americans
involved were confident that by the
time the Eastern Bloc manufacturers
had ‘mastered the technology, they
themselves would already be well
ahead on the next generation of pro-
ducts, always a step ahead. A support-
ing argument was that if they didn't
supply the know-how and equipment,
then somebody else would, so you
might as well get the business while it
is going.

IEA|Electrex

People are slowly becoming accus-
tomed to the National Exhibition Centre
near Birmingham. The [IEA/Electrex
show attracted a substantially greater
attendance than formerly. Facilities for
visitors are far greater than at the old
London venue but it wasn’t just this

that brought the crowds along but a°

more optimistic trade outlook and the
stands were certainly busy with good
enquiries for products and services.
The electrical part of the exhibition

was more dominant and busier but |

heard no complaints from exhibitors in
the electronics section.

An interesting feature was the
number of new towns and industrial
development areas which took exhibi-
tion space, some with very large stands,
in an effort to encourage industrial
investment. Their full-colour brochures
are fully on a par with those from
travel agents, and it seems hard to
resist the advertised attractions. “When
you're in Wakefield you are in the
heart of Rugby League country—and
among people who work as hard as
they play.”

Overstretch

Videomaster, who built a £4 million
turnover company from scratch in four
years has been unable to finance
expansion and, although still trading,
is in the hands of the Official Receiver.
Fresh capital is being sought. Eighty
per cent of the business was in the
volatile TV games sector where pro-
motional costs are high and price-
cutting nothing short of savage.

.Engineers’ Pay

The IEE Salary Survey shows that
the hypothetical average professional
electrical/electronics engineer had a
salary increase of 5 per cent since
the last annual survey, well below the
rate of inflation. But the gap between
those employed in the public and
private sectors narrowed. In the public
sector the average Fellow or Member
engineer was ahead by £1,180 p.a. and
this has now fallen to £840. In the case
of Associate Members the respective
figures are £890 and £630 p.a.
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The Sinclair PDM35.

Apersonal iigii_al mulfimeier

Now everyone can afford to
own a digital multimeter

A digital multimeter used to
mean an expensive, bulky piece of
equipment.

The Sinclair PDM35 changes
that. It’s got all the functions and
features you want in a digital
multimeter, yet thev're neatly
packaged in a rugged but light
pocket-size case, ready to go
anywhere.

The Sinclair PDM35 gives vou
all the benefits of an ordinary digital
mulumeter — quick clear readings,
high accuracy and resolution, high
input impedence. Yet at £29.95
(+8% VAT, it costs less-than vou'd
expect to pay for an analogue meter!

The Sinclair PDM35 is tailor-
made for anvone who needs to make
rapid measurements. Development
engineers, fleld service engineers,
lab technicians, computer specialists,
radio and electronic hobbyists will
find itideal.

With its rugged construction
and battery operation, the PIDM35 is
perfectly suited for hand work in the
field, while its angled display and
optional AC power facility make it
just as useful on the bench.

What you get with a PDM35
312 digit resolution.

Sharp, bright, easily read LED
display, reading to 3-1.999.
Automatic polarity selection.
Resolution of | mV and 0.1 nA
(0.0001 14 A

Direct reading of semiconductor

forward voltages at 5 different currents.

Resistance measured up to 20 M.
1% of reading dccuracy.

Practical Electronics June 1978

Operation from replaceable battery
or AC adaptor.

Industry standard 10 M1 input
impedance.

Compare it with an
analogue meter!

The PDM 35% 1% of reading
compares with 3% of full scale fora
comparable analogue meter. That
makes it around 5 times more
accurate on average.

The PDM35 will resolve I mV
against around 10 mV for a
comparable analogue meter - and
resolution on current is over 1000
times greater.

The PDAM35’s DC input
impedance of 10 Al (115 50 times
higher than a 20 k(:/volt analogue
meter on the 10 V range.

The PDM35 gives precise
digital readings. So there’s no needto
interpret ambiguous scales, no
parallax errors. There’s no need to
reverse leads for negative readings.
There’s no delicate meter movement
to damage. And you can resolve
current as low as 0.1 nA and measure
transistor and diode junctions over
5 decades of current.

foronly £2995

0

Technical specificmionH‘8 el
DC Volts (4 ranges)
Range: 1 mV 1o 1000 V.
Accuracy of reading 1.0% % 1 count.
Note: 10 M rrinput impedance.
AC Volts (40 Hz-5 kHz)
Range:1 V1o 500 V.
Accuracy of reading: 1.0% =% 2 counts.
DC Current (6 ranges)
Range: 1 nA to 200 mA.
Accuracy of reading: 1.0% % 1 count.
Note: Max. resolution 0.1 nA.
Resistance (5 ranges)
Range: 111 to 20 M.
Accuracy of reading: 1.5% % 1 count.
Also provides 5 junction-test ranges.
Dimensions: 6inx 3inx 1 in.
Weight: 6% oz.
Power supply: 9V battery or
Sinclair AC adaptor.
Sockets: Standard 4 mm for
resilient plugs.
Options: AC adaptor for 240V
50 Hz power. De-luxe padded
carrving wallet. 30 kV probe.
The Sinclair credentials

Sinclair have pioneered a whole
range of electronic world-firsts - from
programmable pocket calculators
to miniature TVs. The PDM35
embodies six vears' experience in
digital mulumeter design, in which
time Sinclair have become one of
the world’s largest producers.
Tried, tested, ready to go!

When you buy your PDM35
it comes complete with leads and test
prods, 'carrying wallet and comprehensive
operating instructions.

The PDM35 is a new concept in
multimeters — but over 20,000 have
already been sold! If you’d like to know
more about the PDM35, and how to
get one, complete the coupon and post
it to us. We’ll send you detailed
information by return. Send the
coupon today!

Sinclair Radionics Ltd, London Road
St Ives, Huntingdon, Cambs PE17 4HJ,
England.

To Sinclair Radionics Ltd, London Road, St Ives, Huntingdon, Cambs., PE6 4H]J.
Please send me more information of the Sinclair PDM35 personal digital multimeter, I

Name

Occupation ...........

Address

@EII‘IElEII_

World leaders in ﬁngerhp elecfromg-l
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Intended for professional micro-

processor applications.

*  This one Keyboard will meet most
present and future requirements.

*  Full 128-character ASCII 8-bit code.

*  Tri-mode MOS encoding.

*  Applications notes for auto repeat,
numeric pad, serial output.

* Upper and lower case characters
generated by keyboard with latching
shift-lock.

*  Selectable polarity.

* Size 305x 140x 32mm

(121 x5t x 11 in).

MOS/DTL/TTL compatible outputs.

1ODEL 756
84 YEOARD

KIT

*  Board has space for small low-cost
DC/DC converter so that entire unit
operates off single 5V rail.

FULL ASCII
KEYBOARD

PRICED LOWER THAN
SURPLUS KEYBOARDS

Please write for full technical details
and price, and for names and addresses
of our UK and European stockists.

LOW COST!
Model 756
Full ASCII
Keyboard

Kit or Assembled

* User selection of positive or
negative logic data and strobe
output.

* Alpha lock.

Extra loose keys available.

*  Supplied complete with gold-
plated PCB connector and full
technical data.

*  Rugged mil. spec. G-10 PCB

with plated through holes.

2-key roll-over.

* DC level and pulse strobe signal
for easy interface to any 8-bit
input port microprocessor system,
video display or terminal board.
Strobe pulse.width 1 ms.

*  New guaranteed OEM grade | " * $ % a ’ ( ) 2 = [*s 7

components. | 2 3 4 5 6 7 9 @ . - U=
*  Needs +5 and —12V supply = =

esci Q || W E | R TlY U | 0 P (ib v {|RETURN
Carter :
Associates em|als|D|Flc]|H Kot ol £
P.O.Box 11262
VLAEBERG E'J‘ werl Z g x JCc|viB|N < 7 e
South Africa i -
postal code 8018
os MABET LT We make transformers

ETCH RESIST TRANSFER KIT SIZE 1:1
COMPLETE KIT 13 SHEETS 6in x 4}in £2.50
WITH ALL SYMBOLS FOR DIRECT APPLICA-
TION TO P.C. BOARD. INDIVIDUAL SHEETS
25p EACH. (1) MIXED SYMBOLS (2) LINES
0-05 (3) PADS (4) FISH PLATES AND CON-
NECTORS (5) 4 LEAD AND 3 LEAD AND PADS
{6) DILs (7) BENDS 90° AND 130° (8)8-10-12
T.0.5. CANS {9) EDGE CONNECTORS 0-15{(10)
EDGE CONNECTORS 0-1 (11) LINES 0-02 (12)
BENDS 0-02 (13} QUAD IN LINE.

CIRCUIT LAYOUT TRANSFERS SIZE 2:1
ONE SHEET 12in x 9in GIVING ALL
TRANSFERS AS IN ETCH RESIST FROM No. 3
TO No. 10 INCLUSIVE MAKES CIRCUIT
LAYOUT EASY. BLACK ONLY. PRICE £1. ALSO
LINES AND BENDS PRICE £1.

FRONT AND REAR PANEL TRANSFER
SIGNS

Att STANDARD SYMBOLS AND WORDING.
OVER 250 SYMBOLS, SIGNS AND WORDS.
ALSO AVAILABLE IN REVERSE-FOR PERSPEX
ETC. CHOICE OF COLOURS RED, BLUE, BLACK
OR WHITE. SIZE OF SHEET 12in x 9in. PRICE
(=1l

GRAPHIC TRANSFERS WITH SPACER
ACCESSORIES

AVAILABLE ALSO IN REVERSE LETTERING.
COLOURS RED, BLUE, BLACK OR WHITE.
EACH SHEET 12in x 9in CONTAINS CAPITALS,
LOWER CASE AND NUMERALS. §in KIT OR jin
KIT £1 COMPLETE. STATE SIZE REQ.

ALL ORDERS DiSPATCHED PROMPTLY.
ALL POST AND VAT PAID.

EX. UK. ADD 50p FOR AIR MAIL SHOP AND
TRADE ENQUIRIES WELCOME.

R. NICHOLLS
P.C.B. TRANSFERS. DEPT. PE
46 LOWFIELD ROAD, STOCKPORT, CHES.
061-480 2179
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THE
RADIO AMATEUR'S
HANDBOOK 1978

by A.R.R.L. Price: £7.60

INTRODUCTION TO MICROPROCESSORS

by D. Aspinall Price: £5.30
FOUNDATIONS OF WIRELESS & ELEC-
TRONICS by M. G. Scroggie Price: £5.25
RADIO DATA REFERENCE BOOK

by T. G. Giles Price: £3.50
WORLD RADIO TV HANDBOOK

by J. M. Frost Price: £8.00
THE OSCILLOSCOPE IN USE

by !. R. Sinclair Price: £2.80
RADIO CIRCUITS EXPLAINED

by G. J. King Price: £5.90
DIGITAL IC EQUIVALENTS & PIN CON-
NECTIONS by A. Michaels Price: £2.80
TOWERS' {INTERNATIONAL TRANSISTOR
SELECTOR by T. D. Towers Price: £56.25
HIGH FIDELITY AUDIO AMPLIFIER
CIRCUITS by Texas Inst. Price: £1.30

* ALL PRICES INCLUDE POSTAGE *

THE MODERN BOOK CO.

BRITAIN'S LARGEST STOCKIST
of British and American Technical Books
19-21 PRAED STREET
LONDON W2 INP
Phone 01-723 4185
Closed Saturday | p.m.

amongst other things

LOW VOLTAGE TRANSFORMERS: Prim 240V ac.
6.3V 1.5A £2.45; 3A £2.85; 6A CT £5.30; 12V 1.5A £2.85; 3A
CT £5.30; 6A CT £6.85; 18V 1.5A CT £5.30; 24V 1.5A CT £5.30;
3A CT £6.85; 5A CT £14.00; 8A CT £23.75; 12A CT £30; 40V
3ACT £9.75.
TWIN SEC TRANSFORMERS: Prim 240V ac.
6V 0.6A + 6V 0.6A; 9V 0.4A + 3V 0.4A: 12V0.25A + 12V 0.25A
20V 0.15A + 20V 0.15A: all at £3.25 each; 15V 0.75A + 15V
0.75A £4.85; 15V 1.5A + 15V 1.5A £6.85; 18V 1A + 18V 1A
£6.10; 18V 154 + 18V 1.56A £7.30; 20V 1.5A + 20V 1.5A
£7.30; 12V 4A + 12V 4A £8.10; 25V 2A + 25V 2A £8.10.
MIDGET RECTIFIER TRANSFORMERS: 240V ac.
6-0 6V 1 5A or 3-0-9V 1A £2.45 each: 12-0-12V 1A or 20-0-20V
075A £2.95 each; 9-0-9V 0.3A or 12.0 12V 0.25A or 20-0-20V
0.15A £2.95 each
LT TRANSFORMERS TAPPED SEC: Prim 240V ac.
0-10-12-14-16-18V 2A £4.85; 4A £6.50; 0-12-15-20-24-30V
2A £5.65; 4A £8.90; 0-5-20-30-60V 1A £6.75; 2A £9.75; 0-40
50-60-80-100-110V 1A £8.70.
MAINS TRANSFORMERS SPECIAL OFFER: Prim 240V ac.
250-0-250V 60Ma 6 3V 1A £1.50; 250V 100Ma 6.3V 2A £2; 9V
3A £2;23V 0.5A £1.25; 20W Auto. 110/240V £1.75.
SPEAKER AUTO MATCHING TRANSFORMERS
12W. 3 to 8 or 15 up or down: £2.50.
LOUDSPEAKERS
38 or 45mm or 21in 8Q, 2} in 8 or 250). 2}in 8 or 801}, 3in 350
31m 3, 16 or 800, all at §1410 each; 5 x 3in 3, 8, 15 or 250Q.
25; 7 x 4in 3, 8, 16. 25 or 800). £1.75; 8 x 5in 4, 8 or 2502
£2.50; 8in BQ. £2.50.
“INSTANT"” BULK CASSETTE/TAPE ERASER
Instant erasure of casaettes and tape spools, any diameter. demag-
netises tape heads. 200/240V ac £5.50.
POWER SUPPLY, TWIN OUTPUT: Prim 240V ac.
New, British manufacture, smoothed d.c. output 20V 1.5A. pius
stabilised output of 15V 100N, plus 12V ac 0.5A oulput. com
plete with diagram, £3.00.
CONDENSERS
E‘sclrnlyuc 1000/50V 30p; 2000/30V 30p; 1200/75V 50p;
OOV £1.25; Paper tubular W/E 0.47/600V. 2.2/400V.
4 7 180V ali at 25p sach £10 per 100
EDGWISE LEVEL METER FSD 200 A
Size 19 x 18 x 20mm 800Q £1.10.
SYNCHRONOQUS GEARED MOTORS, 240V ac.
Brand new, built in gearbox 6 8 or 20 RPH all at £1.20 each.
o/p TRANSFORMERS FOR VALVE POWER AMPLIFIERS
P.P. sec tapped 3-8-15, A-A 6K 30W £11.50; A-A 3K S0W
£17.00; IOOW (EL34, KT88. etcl £22.00.
G.E.C MANUAL OF POWER AMPLIFIERS
Covers valve amplifiers 30W to 400W 75p.
MULTI WAY CABLE, SCREENED PVC COVERED
36 way £1.00; 25 way 75p; 14 way 50p; 6 way 25p; 4 way 20p;
2 way 10p; 1 way 8p; fig 8 stereo 15p per mete. 4 way
individually screened 20p per metre.
TWIN FIG 8 CABLE
Polatised. 100 metre £4.50.
MINI 3 CORE CIRCULAR CABLE, 19 x .1
ideal for speakers, intercoms, telephones, etc [4 50 100m
ALL PRICES INCLUDEV.AT.
CABRIAGE EXTRA ON ALL ORDERS
Caliers by appointment only
S.A.E. enquiries. lists

46 Kanilworth Road, Edgware. Mlddx HAB8 8YG
Tel: 01-958 9314
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TREMOLO ON/OFF

INVERTER & BUFFER

A selection of readers’
original circuit ideas. It
should be emphasised
that these designs have
not been proven by us.
They will at any rate
stimulate further thought.

Why not submit your
idea? Any idea published |
will be awarded payment
according to its merits.

Articles submitted for
publication should con-
form to the usual prac-
tices of this journal, e.g.
with regard to abbrevia-
tions and circuit symbols.
Diagrams should be on
separate sheets, not in-
serted in the text.

Each idea submitted
must be accompanied by
a declaration to the effect
that it is the original work
of the undersigned, and
that it has not been
accepted for publication
elsewhere.

TREMOLO
ON/OFF

9]
0-1uF

LL B
0.-068n

ettt
H*I*H*I*LFHF

SEMI-TONES
(FLATS]

| 500pF

ICL

EXTEND |
SCALE |0-0680F

| THE rapid advances in pocket calcula-
tor technology has resulted in
many cheap keyboards being available
on the surplus market, several of
which are suitable to form the basis of
a small electronic organ.

Using the two CD4011 i.c.s as shown
in Fig. 1 at least two octaves may be
covered, each key selecting an individu-
ally adjusted miniature skeleton preset
thus producing the required note. The
oscillator drives a simple amplifying
stage consisting of a Darlington pair
and a balanced armature insert produc-
ing a more than adequate sound level.

IC2 provides a switchable tremolo
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effect needing only one key to turn it
either on or off; a further key being
used to parallel C4 with C3 to produce
the flats to any note pressed. The
range covered by the keyboard can be
extended by using another ‘*‘control”
key to double the value of the capacitor
in the oscillator.

Of especial benefit when used by
the forgetful child is the fact that no
on/off switch is necessary. With a 6
volt supply, and high gain, low leakage
transistors, the quiescent current is
unmeasurable on a 50uA meter, al-
though the tremolo should be left in
the off condition as it consumes nearly

KEYBOARD
{SHOWS KEYSWITCHES & 100kl PRESETS

Fig. l AS REQUIRED )
MUSICAL CALGULATOR

0-SmA.

Only the simplest keyboards have
an independent connection available
to each key but the printed circuit of
most is easily modified after a little
patient examination. The circuit is, of
course, monophonic, i.e. depression of
two keys produces a third, unrelated
note, nevertheless an amusing musical
toy can be constructed at very little
cost, its accuracy dependant only on
careful tuning of each note.

D. Ian,
Hampton Court,
Surrey.
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STEREO
EXPANDER/
COMPRESSOR

L ey
L TuF
LEFT
INPUT R6
1
W
< VR1 2-2kn D2

% A ATTIPY
D1
100k0 MO i

! 100k0 AN/
c2 ; -1V +15v
I ]
LTpF RS
%:‘oskn ‘ %m‘?ﬂ 0-033uF

R25

R7

47k

33k

RIGHT
ouUTPUT |

Q-15v

The control voltage is fed to two
voltage controlled amplifiers (v.c.a.s),
one for each channel. These utilise the
forward conducting resistance of silicon 550mV is dropped across each of the
f.m. tuner or from discs. The input diodes, which can be varied according resistors R17 and R29. VR1 is adjusted
signals are mixed and buffered by ICI, to the current being passed through so that when a signal of normal
which has a variable gain to enable them. listening level is fed into the inpmuts,
inputs within the range 10mV to Looking at the left channel v.ca., adjustment of VR2 makes little dif-
1V r.m.s. to be accepted. The signal is the current through diodes D3 and ference to the overall output level.

current is passed through the diodes,
the gain increases.
VR4 and VRS are adjusted so that

THIS circuit will help in making low
noise, high quality recordings on a
good stereo tape recorder. It could
also enhance the reproduction from an

then half-wave rectified by IC2, and
further amplified by IC3, which can
work in the inverting or non-inverting
mode depending on the setting of VR2,
which also dictates the gain of this
stage. A control voltage then appears
across C6. The attack and decay time
of this voltage is controlled by VR3
within the range 20ms to 200ms.

770

D4 is controiled by TRI, and hence
by the control voltage. The audio
signal is injected into TR2 which along
with TR3 forms a long tailed pair.
Anti-phase signals appear at the
inputs of IC4, which amplifies the
difference as the output signal. R18
tends to minimise this difference, and
hence the gain of the v.c.a. As more

P. R. Williams,
Stevenage,
Herts.
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Here is a portable, high precision
frequency counter up to 100MHz
guaranteed; typically 110MHz.

It has 8 big, bright(0.6") LED displays,

so there's no range changing.

The crystal time base has 3 ppm accuracy
and updates the display every second.
Sensitivity is astounding. It will trigger at
30mV,yet is protected to 200V peaks.

It comes complete with clip lead input
cable.An antenna for couplirg to RF
equipment indirectly,and a low-loss
in-line RF tap are optionally available.
Take it with you anywhere.Run it on
internal rechargeable NiCad's, 110 or
220V AC, 12V from your car :igarette
lighter socket or from any ex:ernal 7.2 to
12V DC supply.

.IL

=s= Com\entax Speciafties Corpotation

Bl 3
oz

Input frequencies over 100 MHz cause
the most significant digit to flash.

Input voitages below 6.6V DC flash all
8digits at 1Hz,alerting the user,

and prolonging remaining battery life.
The MAX-100, gives you the maximum

for your money.

Telephone 01-890 0782 and give us your
Access, Barclaycard or American Express
number, and your order will be in the post
that night.

Or, write your order, enclosing cheque,
postal order, or stating credit card number
and expiry date.(Don't post the card!)
Alternatively,ask for our latest catalogue,
showing all CSC products for the engineer
and the home hobbyist.

d

100 MHZ Frequency Counter

100-MWA
Antenna

Specifications

Frequency range: 20Hz to 100MHz guaranteed:
Input impedance:

1M nshunted by 56 pF capacitor.

Temperature stability:

better than 0.2ppm/°C between 0 and 50°C.
Decimal point:

Automatically appears between sixth and seventh
digit when frequency exceeds 1 MHz.

Size:1.75"x 7.38"x 5.63"

MAX-100+input cable(batteries not included)
100-CLA for 12V DC use viacigarettelighter________
100-CA1 for charging NiCad's.
100-CA2 for 110 or 220V AC mains supply.
100-MWA antenna__
100-LLC low loss RF tap -
100-CC soft carry case
VAT (8% ) and postage included.

£85.

5.37
£ 2.48
£ 6.21
£ 6.21
£ 2.48
£ 9.29
£ 6.21

CONTINENTAL SPECIALTIES CORPORATION

£85 37

CONTINENTAL SPECIALTIES CORPORATION (UK)LTD.. SPUR ROAD. NORTH FELTHAM TRADING ESTATE, FELTHAM, MIDDLESEX TW14 OTJE TELEPHONE: 01-890 0782,
REG IN LONDON: 1303780 VAT NO: 224 8074 71 “TRADE MARK APPLIED FOR ©CSC (UK)'LTD 1977. DEALER ENQUIRIES WELCOME. TELEX: 8813669 CSCLTD.



| FADE UP/DOWN IN
 THYRISTOR
CIRCUITS

AMONG the many published thyristor
circuits for power control, I do
" not recall seeing one with a “fade-up/
fade-down’’ feature. The circuit de-
picted in Fig. 1 will do this; as shown
it is applicable to a load requiring
12V, but it could probably be adapted
to higher power requirements.

The main controls are VRI1 for
. thyristor firing control, and switch S1
- for fade-up/down control. The setting
of VRI1 determines maximum load
current, via two stages of amplification
. TR1 and TR2, then through a con-
. ventional u.j.t. firing circuit based on

+12V

CSR1

Qov

TR3. Fade-up/down is provided by
the charging and discharging of Cl,
as regulated by S1, R1 and R2. With
S1 switched to position (a), CSRI
output will gradually rise to the
maximum governed by VRI1, whilst
with S1 switched to. position (b), C2
will discharge and fade-down wili
occur.

Fade times of about 30 seconds
were obtained with R1 or R2 equal
to SmQ, whilst at 68kQ fade times
were nil. R1 and R2 could be made
variable if required.

VR2 and VR3 are included for

setting the bias on TR2; they should

be adjusted when setting up so that

zero output and full output from the

s.c.r. are obtained from the extreme

settings of VR1 (do this with Cl

disconnected and SI connected to the
positive rail).

J. Duffill,

Cheltenham,

Glos.

r3
OUTPUTO— Gt
R2
50k0 _;
¢ R1 | v
= ]
INPUT o—-' l?ﬂ;a
0-1uF 100k -
c2 3
01uF 0.uF
VR1
5k

THlS system is very cheap but very
effective, and comparable with
many commercial circuits now on the
market. It was designed chiefly for use
with an electric guitar, though it is
also very effective on other instru-
ments.

It consists of a basic “T"-filter net-
work in the feedback bias of a transis-
tor amplifier. According to the com-
ponent values, a small range of
frequencies are boosted while others
around are attenuated. As VRI is

772

rotated, the range is shifted and a
different band of frequencies are
boosted.

In the circuit shown, the component
values have been selected so that with
potentiometer rotation the narrow
frequency-selective band sweeps over
the entire range of the guitar, so
giving the desired *“Waa-Waa”’ effect.

The value of VR1 should not be
more than 5kQ as the degree of
rotation would then be too small for
the musician to be able to control the

SRR E RS TSRS

SIMPLE WAA-WAA

effect confidently. If the guitar used
with the unit has a particularly weak
output signal then RI can be reduced.
The circuit will run on a PP3 9V battery.

S. D. Le Maistre,

St. Laurence, =
Jersey.

MR SO WA 2
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SPEED GONTROLLER

W"""‘"_é{;‘m

o

82V, RH 12001
R19
1000
D2
1N4002
R17
2200
Pg"“ R2 1000 R3 1k TRL
[ 3053
% VR1 TO BE A TRIMMING ! 4-TkAY TR9
POTENTIOMETER OF k0 | Ma2858
“SERVO AMPLIFIER" I
PE AUGUST 1976
] TR8 SERVO
: ‘RS R14 3-3k0 MOTOR
K
| AAA ZN3053 Ry (22k0))
— o \
____________ i R16 22k0
Tms system was designed to control
the speed of a radio controiled | AVERAGEVALUE
car capable of speeds of up to 35
m.p.h. The circuitry is intended for
use in conjunction with the *“‘Propor-
tional Radio Control System’ pub- i il s | === R NG
lished in P.E. INCREASED

One of the main disadvantages of
using a variable resistor between the
supplx and the motor to provide speed
control is that any control action which
varies the speed of the car, also varies
the current available to the motor and
consequently the torque or pulling
power. The speed controller shown in
Fig. 1 uses pulse width modulation

techniques which not only overcome-

these problems, but also provide
reduced current consumption from the
supply of nickel cadmium batteries
used in the car.

Since the racing car is to be driven
in one direction, i.e. for forward
control, only one half of the servo
amplifier circuit is required for use.
This is shown for convenience in
Fig. 1 and comprises transistors TR1,
TR2 and TR3. A 1kQ resistor acts
as a dummy load in place of the servo
motor. The servo feedback potentio-
meter on the servo drive board is
replaced by a trimming potentiometer
of the same value in order to trim the
completed system with respect to the
transmitter.

A variable d.c. output of 0 to 4V
is available between points C and 0V
rail when the corresponding joystick
movement in the transmitter is 0 to
5k . This available voltage is used to
switch transistors TR4 and TRS to
provide a maximum d.c. output of 8V

Practical Electronics  June 1978

which is necessary to provide the

AVERAGE VALUE
DECREASED

Fig. 2

variable speed control of the car as
follows:

TR6 and TR7 form a Schmitt
‘trigger and TR8 provides the phase
inversion for oscillations to occur.
The output at TR8C is a square wave
whose mark/space ratio depends on
the d.c. voltage present at point C.
When mark/space ratio is 50 per cent,
the time that the voltage is on is the
same as the time that the voltage is
off, giving an average value of the
voltage as shown in Fig. 2. If the
mark/space ratio is altered so that the
on time is increased tHe average value
of the voltage will rise and hence the
car will speed up. Consequéntly when
the mark/space ratio is decreased the
car will slow down.

The output of the Schmitt circuit
feeds a Darlington connected driver
and output stage TR9 and TRI10
that drives the motor. The motor used
in the car is the popular “Bullett”
.motor supplied by most radio control

S Wi gt S R T Rl

P = =R

shops. This motor was found to have
a ‘‘start’ current of 10A at 18V and a
“run’’ current of approximately 6A
which varies at different motor speeds.
Diode D1 suppresses inductive kick-
back of the motor while D2 protects
TR10 from voltage transients of the
motor.

Transistor TR11 serves as a current
sense amplifier in order to compensate
via the feedback resistor Rx for varia-
tions in the frequency of the Schmitt
trigger output.

A stack of 2 ampere-hour nickel
cadmium batteries have been used to
provide the 18V supply. The circuit
can also be used with a 12V supply by
decreasing R11 to approximately

100€2. ) .
Transistors TR9 and TR10 must be

mounted on a heatsink.
L. Sadarangani,
W. Ealing.
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Fig. 2

WHEN the circuit shown in Fig. 1
is switched on, the input of
IClb is held “low’ by Cl, setting all
the outputs of the 7496 shift registers
to the “low’ state, and setting the Q
output of flip-flop IC4 “high”. The
*Set Entry”’ of IC5 (pin 9) is, therefore,
also “high’’. When Cl1 charges to the
threshold value, ICIb changes state,
thus removing the reset instruction to

the shift registers.

ICla forms a clock whose frequency
is determined by CT its output passes
via IC2a to the Ck input of the registers
and to IC3a. On the first negative

going clock pulse, the ‘‘high” on
pin 9 of ICS is transferred to output
number 1 (pin 15). This ‘high” is
fed to IC3a, and when the clock output
next goes ‘‘high” the output of IC3a
goes “low’’ resetting IC4 and presenting
a “low” to the set entry of IC5. On

774

;{A RB RC
Fig. 3 2 7. 7. /

subsequent clock pulses the “high’ on
output 1 is shifted through the
registers (ICs 5-7), each of the outputs
switching *‘high” in turn.

When pin 10 of IC7 switches
*“high”, IC2¢ and IC3b apply a “*high”
to the SET ENTRY of ICS, thus starting
the sequence once more.

IC6 may be duplicated to provide
more outputs (circuitry within dotted
lines). If this is required, IC2a and
IC2d should have one or more in-
verters connected in parallel with them
to facilitate the extra load.

A waveform may be divided into X
portions, each portion having a
specific amplitude (Fig. 2). By con-
necting each output of Fig. | to a
potential divider (Fig. 3), the amplitude
of each output pulse may be pre-set,
thus enabling the desired waveform
to be taken off at point Y. The more

i

R3
R2
3 £l 47k
b
7k
—W——.T Y
L7k PO

MO

outputs used, the more accurate will
be the resulting waveform.

R1, R2, R3...can be around
2:2k@ and RA, RB, RC ... may be !
varied to provide the required ampli-
tude.

A unit was built in which the
variable resistors were built onto a
piece of Veroboard which plugged
into an edge connector mounted on
the case. Each waveform needed |
could then have its own program card.

The circuit of Fig. 1 could also be
used to ‘“scan” a solid state display
etc.

A. Damper,
Carshalton,
Surrey.
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WHAT'S NEW?

(ME, semiconductor
\teaching kit N
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100 EXPERIMENTS |

The most MODERN, RAPID &/ T R
ECONOMIC way to master &
Starting even from ZERO
by performing over
creating more than 20

practical applications

You learn all about the most up to date electronic
circuits; how to calculate, repair, and design them,
while pursuing your favourite hobby. Start from
scratch, or improve your present knowledge, train
and earn money in your spare time, turn your
pastime into valuable job opportunities.

Compare our prices: you receive the entire
course, ‘'mini laboratory" and components for
LESS than the price of the components alone.

COMPLETE KIT: nothing else to buy*

You get:

Instruction manual: over 200 pages of detailed
step-by-step instructions. Start from scratch,
explains basic laws and physics of Electricity.
semiconductor principles and operation electronic
circuits: form diodes (including diac, zener)
transistors, triacs to integrated circuits (C.MOS,
operational amplifiers) etc.

Over 200 Electronic componentsy aerospace tech-
nology. Printed circuit experiment board, photo-
transistor. triac, thyristor |.C.S_ transistors
(including FET. MOSFET) LEDS plus resistors.
capacitors. milliameter, potentiometers. variable
capacitor, etc . .. etc . . . etC .

measuring instruments (you assemble yourself from
among components furnished in kit)
ELECTRON!C VOLTMETERS. LOW FREQUENCY
MEASURING AMPLIFIER. LOG!C INDICATORS,
REGULATED POWER SUPPLY. MULTIAMTER!

You perform:

Over 100 different experiments: from the most
basic voltage measurements to radio transmitter
circuits and including Hi FI, Flip Flops, Ic applica-
tions, Triac use, etc etc etc

You construct:

More than 20 complete functional systems: light
modulator, high fidelity amplifier, radio control
set, radio receiver and transmitter, troni
gadgets and games and many. many more.

*Hand tools not furnished

- ‘ 1
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SAVE £10 - mail coupon today - SAVE £10

SAGA ENGLAND. P.O. Box 401
King's Mead, King's Lane.
Chipperfietd, Nr ing’s Langley.

saga
Herts. WD4 9PB

Piease send me ——— (QTY) IK2 KIT(S)

| enclose cheque (money order) for

£

Name

Address -
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WATCH BATTERIES 65p.
Ray-O-Vac long life. Most types.

D.IY.KIT3 5p {With battery order)
Case opening tool, fits most watches.
Tweezers, Equiv. chart, Instructions.

m FROM CASIO

F-100 SPORTS WATCH

Chronograph with up
to 25 functions
including Net times,
Lap times and 1st

& 2nd place times,

to 1/100 second.
Water resistant {100ft)
and shock resistant
plastic case & strap.

£19-95
RRP £24.95 2
52QS-14B. Metal encased version of F-100
with stainless steel bracelet.

RRP £44.95 £34.95
CASIO ALARM WATCHES

At last they have arrived! Six digit display of Hours,
Minutes, and optional Seconds or Date, with Day of
week and am/pm indication. Date and Month on
demand. Loud 24 hour alarm with on/off indication.
25CR-16B. Round faced watch.

RRP £64.95 £49.95

25CS-16B. Superbly styled square faced watch.
Slim case. RRP £74.95 £59.95

29Cs-11B
WORLD TIME

Time and Date in
ten world areas
# plus optional time.
One touch summer-
time adjustment.
Second display.
+ 10 secs/month.
15 months battery.
3 9.6 mm thick.

; £59.95
RRP £74.95
31QR-16B. This new round faced watch is

really well styled. 7 + 2 functions plus STOP-
WATCH from one second to 13 hours. 7-45 mm

s RRP £44.95 £34.95
31QR-17B. As above but 8-4 mm

RRP £35.95£29.95

Uniess otherwise stated

CASIO watches have a constant LCD display of
hours, minutes, seconds, am/pm with day, date and
month on demand. With night light, automatic 28,
30, 31 day calendar, mineral glass face and ali
stainless steel cases, they are water resistant to
100 feet. One battery lasts approximately 12
months. Accurate to less than + 15 seconds/month.

IBICO 075

CLOCK/CALCULATOR displays
Hours, Minutes, Day and Date. i
STOPWATCH measures Net and
Lap times from 1/10 second

to 10 hours, with rollover.

Full access Memory, Percentages,
\ . 5000 hours batteries.

Wallet. 9x 64 x 115 mm.

£23.50

OPTIM TAC-1

TRAVEL/ALARM CLOCK.
For car, pocket, house.

Lﬂ—— LCD display. Light.

4 minute alarm.

11.5x32x65 mm

£22.50

CASIO CLOCK/CALCULATORS.
MQ-1. MQ-2 £34.95. AQ810 £16:95. ST-1 £24.95
CASIO LCD CALCULATORS

LC 78 Mini Card £16-95. LC 822 £10-95

CASIO SCIENTIFICS

DIGITRON: FX 31 £11.95, FX 39 £15.95

FX 140 £17:95. FX 120 £19.95

LCD: FX 2200 £19.95. FX 3000 £25.95

Send 25p for our illustrated catalogue.
Prices include VAT and P&P.
Send cheque, P.O. or phone your credit card no. to—

Dept. P.E

TEMPUS :......s

Telephone {0223) 312866

for electronic
design engineers !

HX-PR'NT G for printed circuits

A%
b ¢

Ld
I
B [ i
-._‘.— T i & -
Invaluable  for  holding -

P.C.Bs and other panels

when inserting and soldering components. Can be
adjusted to suit work up to 280mm, rotated to
gain access to reverse side and locks in any
position. All metal. Price £10 inc. VAT. p. & p. £1.
]’_

$2

- Drill Stand
Robust, all metal
b BT with ample
a throat  dimen-

sions. Adjustable
height cantilever

with lever actu-
ated feed. Spring
| return. will
H .3 accept both PI
and P2 Mk 2
-

[~ des
Price  £18-50
inc. VAT,
p. & p. 106p.

P2 Mk 2 Drill
In case, room for transformer
In case with vari/transformer

£18-00 p.&p.86p
£19-50 p.&p.86p
£29-00 p.&p.8ép

& a

e e e
ST brill Stand N
Constructed  to  take  the

popular P1 drill and ensure i

a high degree of accuracy ﬂ ﬂ

in all types of electrical
precision work.
Price £5-13 inc. VAT. p.& p. 38p

—
P1 Drill£9.67 inc. VAT.
p. & p. 38p.
e e e =
HAVE YOU TRIED

SPADE DRILLS?

for printed circuit boards and other soft materials.
No clogging — cooler — cleaner holes — there's a
range of sizes, 0.1 to 2.5mm.

Send for full illustrated details NOW.

Sole UK Distributors

PRECISION

PETITE LTD

119a HIGH STREET
TEDDINGTON MIDDLESEX TW11 8HG

TEL: 01-977 0878
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BEFORE YOU BUY AN AMPLIFIER MODULE—CHECK:
* 30A power transistors % 2-year guarantee

DOES IT HAVE

* 3A drivers (100W unit)

* Integral output capacitor

Then compare with the Tamba range—excelilent value—25, 50 and 100W R.M.S

POWER SUPPLIES
For 1 or 2 TAM250/500 £7-50
For 1 or 2 TAM1000 £9-80
{Carriage 50p on supplies)

B Suits loads 4-16 ohms

@ 20-20,000 Hz =1dB

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

B High sensitivity (100mV 10k)

High grade components used through-
out: Texas, Mullard, R.C.A_, Plessey, etc.

B Low distortion (0-1%)

B Low profile (1in high 3%irc x 3in)
B 75% efficient

B Accepts most mixer/pre-amplifiers
B Four simple connections

ALL PURPOSE

TAM1000 100W 4 ohms 65V £9-80
TAMS00 50W 4 ohms 45V £7-50 MIXER/PRE-AMP.
TAM250 25W 8 ohms 45V £5.75

(with 60mm slider volume)

Suitable for multiple input systems
High and low impedance inputs
High sensitivity

Built-in supply smoothing

20-20,000 Hz = 1dB

—80dB noise level

Accepts a wide variety of inputs
Wide range bass and treble controls

Use up to 10 PRE-AMPS with 1 power
supply

Printed circuit board assembly with
treble and bass controls plus slider

volume control £6- 50

You may order as follows: C.W.O. (crossed cheques, P.O s, M.O.s etc)—C.0O.D. (60p
extra). We accept Access and Barclaycard—send or telephone your number—do not
send your card. Add VAT at 8% to orders for 50 and 10d0W systems and at 12;% for 25W
systems (including preamp if ordered at same time).

TAMBA ELECTRONICS

Bensham Manor Road Passage, Bensham Manor Road, Thornton Heath, Surrey.

Hours, 9.30 a.m.-5 p.m.
Monday — Saturday.
Callers welcome. Tel.
(01) 684 0098

Al prices include V.AT. Add 25p |
A for P&P (Extra for overseas).
- A K Discounts over £10 less 5%, over
£20 Ice’sgo‘l IO% gé(;g £50 less 15%,
over ess -
Send stamped WHYTQEZLEEFDEsgsgsé‘YoéRD:’! OEB Send SAE for complete fist of
addressed envelope for catalogue/ 200 0.12 |7492 044 | 74181 1.82 | 741575 ofsm;l"fs"z';a 0.90 | 4052 0.88
order form and up to four price lists of 009"7"7 7401 012 (7493 040 74182 Q75 |74LS7e 032 | 7415298 160 4053 084
i rom November . 7402 012 |7494 080 [74184 1.20 | 741578 0.32 | 7415352 0.9 54 110
ponents for PE projects o 1 7403 012 [7485 054 | 741854 1.20 | 741583 0.78 | 7415353 1.05 | 4055 1.00
Examples from the Ace range of. 700+ components. 7404 0.13 |7496 0.60 | 74186 7.20 | 74LS85 0.90 | 7415365 0.50 | 4060 0.98
Y 7405 013 |7497 238 |74188 270 |741586 0.35 | 74L5366 0.50 | 4066 0.48
7408 028 {74100 0.4 | 74130 1.05 | 74593 0.95 | 7415367 0.50 | 4067 3.50
7407 0.28 |74104 0.40 | 74191 0.99 |74US95  1.10 | 74.5368 0.50 | 4068 0.24
7408 014 |74105 0.40 | 74192 0.39 | 7415107 0.36 | 7415386 0.37 | 4069 0.17
7409 0.14 |74107 0.28 [ 74193 1.05 | 74LS109 0.36 | 74LS670 2.00 | 4070 0.17
7410 0.3 74109 045 | 74194 090 | 74LS112 0.38 4071 017
7411 018 74110 046 | 74195 0.84 | 7415113 0.36 4072 017
7412 021 74111 030 74198 0.%0 ;gtgug 036 | 4000 014 | 4073 017
; i 7413 025 74116 1. 4197 0. 0. 1 0.15 | 4075 017
All prices include VAT. P&P FREE over £2. 7412 054 {74118 082 |74198 1.48 | 7415124 2.45 [4002  0.16 | 4076 1.05
7416 027 [74119 1.30 | 74199 1.48 | 7415125 0.44 | 4006 092 | 4077 046
Name 7417 027 |74120 082 [ 74221 1.50-| 74L5126 0.44 | 4007 016 | 4078 022
7420 013 |74121 0.25 | 74273 2.15 | 74L5132 0.69 | 4008 092 | 4081 017
Address 7421 0.28 |74122 040 | 74279 1.25 | 7415136 0.40 | 4009 045 | 4082 0.20
7422 017 |74123 053 (74283 1.70 | 74L5138 0.53 | 4010 0.48 | 4085 072
ACE MAILTRONIX LTD 7423 0.25 74125 0.44 | 74284 6.85 | 7415139 0.53 | 4011 0.15 | 4086 0.76
| PE Tootal § 7425 020 (74126 046 | 74293 1.35 | 7415151 1.05 [ 4012 016 | 4089 155
H Dept. P Tootal Street 7426 025 74128 062 74593 192 ;4%12‘3‘ 0.0 [ 4013 042 | 4093 068
: 7427 0.25 [74132 0.88 [ 74330 1. 4151 j 014 0.80 [ 4094 1.80
Wakefield, W Yorkstire WF1 SR 7428 0.34 74135 068 | 74393 212 | 74LS155 0.86 | 4015 077 | 4095 1.10
7430 013 |74136 075 7415156 0.86 | 4016 042 | 4036 1.10
7432 024 {74137 0394 7415157 047 | 4017 0.77 | 4037 350
7433 032 {74141 058 | 741500 0.19 | 7415158 053 | 4018 0.87 | 4098 112
7437 0.24 |74142 2100 | 741501 0.19 | 7415160 1.22 | 4019 0.42 | 4099 1.90
7438 024 |74143 2.00 | 741502 0.19 | 74LS161 0.69 | 4020 0.92 { 4404 1.00
7430 013 |74144 200 | 74LS03 0.19 | 7415162 1.22 | 402} 0824412 030
7441 0,52 |74145 0.6 | 74504 0.20 | 74L5163 0.69 | 4022 0.82 | 4428 0.80
Clef Products 7442 0.85 74147 1.30 | 74L505 0.20 | 74LS164 1.20 | 4023 0.15 | 4445  1.50
7443 090 | 74148 1.18 | 74LS08 0.19 | 74LS168 2.00 | 4024 0066 | 4449 0.30
7444 0.90 |74150 0.99 | 74L509 0.19 | 74LS169 2.00 | 4025 015 4501 017
7445 0.70 | 74151 0.60 | 741510 0.19 | 7415170 1.76 | 4026 128 | 4502 0.88
7446 0.70 |74153 0.60 | 74LS11 0.19 | 7415173 1.05 | 4027 050 | 4507 0.50
7447A 0.64 |74154 1.05 | 74LS12 0.19 | 7415174 1.12 | 4028 067 | 4508 2.2%
P. E. JOAN NA 7448 060 |74155 0.63 [ 740513 0.46 | 74151756 1.05 | 4029 0.86 | 4510 1.05
7450 0.13 | 74156 063 | 74L514 1.10 | 7415189 2.85 | 4030  0.48 | 4511 098
& 7451 0.13 |74157 0.83 | 74(S15 0.19 | 7415190 081 | 4031 234 | 4512 082
7453 013 74159 170 741520 g.:s ;:@g; 081 | 4033 125 4514 2.85
7454 0.13 | 74160 0.80 | 74L 19 1 '80 | 403 .00 | 4515  2.80
. r
7460 0.13 |74161 0.80 | 740522 0.19 | 74LS193 1.80 | 4035 100 | 4516 1.02
STRING ENSEMBLE 7470 0.28 |74162 0.80 | 741526 0.24 | 7415185 1.12 | 4036 240 | 4518  0.99
7472 0.22 |74163 0.80 | 74LS27 0.40 | 74(5196 1.20 | 4037 099 | 4519 050
7473 0,26 | 74164 0.89 | 74L530 0.19 | 74L5197 1.20 | 4038 1.00 | 4520 1.05
884G S8 |neh die Laies g tw
. \ 0.30 0.99 ; 4L 97 .88 | 4522 135
Send S.A.E. for Is of K .C.B. 7476 0.26 | 74167 2.70 | 74LS38 0.27 | 7415248 0.97 | 4041 0.77 | 4527 1.60
S.A.E. for details of Kits & P.C.B.s 7480 048 74170 1.68 741540 0.19 ;2L§§49 087 4042 072 4528 082
.. o , 7481 0. 4172 4. 42 0. 15251 1.00 | 404 082 | 4529 1.10
Please indicate which instrument required. 7482 0.80 {74173 1.18 | 741547 0.97 | 7413253 1.05 | 4044  0.82 | 4536 3.56
7483 0.72 |74174 0.89 | 74LS48 0.97 | 74L5257 1.06.| 4045 140 | 4553 420
7484 0.90 | 74175 0.68 | 74LS49 0.97 | 7415258 1.05 | 4046 1.32 [ 4555 0.86
g 8B |hie o |uiminig e oy o 0w
: . 6 O 0. 0. L 2.50 | 404 0,60 | 4558 125
16 Mayfield Road, Bramhall, Cheshire SK7 1JU 7488 200 [74178 1.20 | 74LS55 0.20 | 7415279 0.50 [ 4043  0.42 | 4566 1.40
7490 0.35 {74179 1.10 | 740573 0.30 | 7415283 1.00 (4050  0.42 | 4583 0.75
L7491 066 174180 090 [ 741574 034 | 7415289 2.85 | 4051 0.84 | 4585 1.03
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LOOK!Here’s howyou
master electronics

B a the praCtlcal Way 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.
4 [ G- :w o .
s =W g5

1 W oy,

+

1 Build an 2 Read, draw and 3 Carry out over

oscilloscope understand 40 experiments

As the first stage of your training, you t d b ) ] t
actuaily build your own Cathode rgyy CIICUI 1agrams On aSlC Clrcul S
oscilloscope! This is no toy, but a test In a short time you will be able to We show you how to conduct
instrument that you will need not only read and draw circuit diagrams, yunder- experiments on a wide variety of different
for the course’s practical experiments, but stand the very fundamentals of television circuits and turn the information gained
also later if you decide to develop your radio, computers and countless other into a working knowledge of testing
knowledge and enter the profession. It electronic devices and their servicing servicing and maintaining all types of
remains your property and represents a procedures. electronic equipment, radio, t.v. etc

very large saving over buying a similar
piece of essential equipment.

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 experiments
and provide an excellent example of current
electronic practice.

I T B I D B B GEN B O e R e
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.

\
o
\é’ British National Radio & Electronic School E
\ P.O. Box 156, Jersey, Channel Islands.
PEBG . - ’ Block caps please
: Il BN R BN .

NAME ... . . .. L e anes 5

ADDRESS .. ... .

Practical Electronics  June 1978 777



You'll learn a lot from the free Heathkit catalogue.

g The Heathkit catalogue is packed with
' scores of top quality electronic kits.
Educational, practical and fascinating
items which you can build yourself.
[ 1 1 7 7 ¥ I ¥ F 1 J]

I Send for the catalogue now.

To Heath (Gloucester) Limited,
Department eess |, Bristol Road,
Gloucester, GL2 6EE.

NEW Computer Systems
Send for a special 16 page brochure.

Please tick the literature you want and enclose the approprlate
l amount in postage stamps.

| Heathkit catalogue only TJ (enclose 11p to cover postage) 16 page
I computer brochure only [T (enclose 20p to cover postage and part

costs). N.B. If you are already on the Heathkit mailing list you will

| automatically receive a copy of the latest catalogue without having
|
|
|

NEW Bi-directional
RF Wattmeter

to use this coupon.

When you receive [ HEATH

your catalogue |
you'll get details of | Schiumberger |

Soldering

iron offer | this free offer worth . The world's
' FREE / :rroximately £4.75. biggest producers
T of electronic kits.

LELETIRY R
NEW De-luxe T Yo wmw
12CRT Ignition Analyser

There are Heathkit Electronics Centres at 233 Tottenham Court Road,
London (01-636 7349) and at Bristol Road, Gloucester (Gloucester 29451)

-
56A Fortis Green Road
Muswell Hill London N10 3HN
Combine TTL & C-MOS for Quantity Discounts Telephone 01-883 3705
74 TTL mix TT.L. . C—MOS SUPERSAVERS LINEARL.C.s REGULATORS
11-5 215;; 10101+ S 2 o u:;OQ :8 pm; 3; 723 variable .42+
! . ] H uA710 (8 pin . 78LOBAWC 5V .60°
13 13 115 | 7495 46 . CD4000 . . 135 555 Timer * uA741 (14pin} 375 | 78L124WC 12V .60°
15 14 12 | 7496 62 .58 .495 | CD4001 . . 135 uA741 (T099) .40 78L1SAWC 15V .60°
18 14 12 |7aior 2 23 1os |CDagoz 45 18 13 4 for .94 uaTas Boinl 375 | 70sKc v 201
. | . 74109 .41 F . . . CA3089/TDA1 7812KC 12v 2.01*
16 5 13 | 73121 2 3 7195 | CD4007 . : s | K 26p* each * 2.045 | 7815KC 15V 2.01*
.26 .24 0 74123 56 .53 .45 | CD4008 . . d CA3123/LM 1820 7805UC 5V 1.16¢
fg .%g 12:}5 74125 .47 44 3;5 gg:g?g . . . 1.335 | 78120C 12V 1.16°
5 o o 74126 .47 44 375 CA31308 .88 7815UC 15V 1.16°
7 16 135 74132 67 63 54 | CDa011 . ; : * 741 OP-AMP & | 131332 88 7818UC 18V 1.16°
a5 14 2 74141 M 67 .57 |CD4012 . . . CA3160S 1.42 7824UC 24v 1.16*
23 . . . 65 CD4013 . . a 5 for 89 LM301AN (8 pin} .36 LOOSTI 5V 1.39¢
. K R 38 CD4014 . . . . LM308N (8 pin) .89 LO36TI 12V 1.39°
d G ) 14 . CD4015 . . - * .25p* each % [ LM308T (8pin) 1.245 LO37TH 15V 1.39¢
7416 23 .21 a8 74150 .94 88 .75 |CD4016 .40 . . LM339N .89 L129 5V .79¢
7417 32 .30 .255 | 74151 .62 .58 .49 CD4017¢-75' .60 LM370N 2445 | 130 12V .79¢
7420 15 .14 12 74153 .62 .58 .49 .7 MC1330P 1.02 L131 15V .79+
7423 23 .21 18 | 74154 1.2 1.05 90, MC1351P .89 TBA625A 5V 1.6°
7425 23 21 18 74155 .62 .58 495 | CD4020 .85 125" (mc cllp) 1+ MC1495L 4.36 TBA6258 12v 1.16°
7426 23 .21 .18 | 74156 62 .58 .495 | CD4021 .85 TIC209 14¢ 12% .10° NE540L 2.00 TBA625C 15V 1.16*
7427 36 .34 .30 | 74157 62 58 495 | CD4022 .85 TIL212 vEuow (H.B).25° .255° 16° NE556 -825° | | M309K 5V 1.39¢
7430 15 14 a2 74160 1.12 1.05 .90 I CD4023 .17 TIL216 Red {H.B) .25* .255° .16° NE561 4.075% | NEGATIVE
7432 23 . 18 74161 1.12 1.05 .90 CD4024 60 TIL232 Green (H.B) .25 .255° .16 NE565 1.30* 7905UC BV 1.16%
7437 23 .21 .18 74162 1.12 1.05 .90 |CD4025 .17 . 2" fine. c..p, NES67 1.41° 79120€ 1av 1160
7438 23 .21 .18 74163 1.12 1.05 .90 |CD40261.70 1.63 TIL220 R 120 100 SN75491N .88* 79150¢  _15v 1160
7440 16 .15 .13 74164 .94 .88 .75 $arCDA02%mrud s TIL224 Yellow(H B). 28' 24° 185° SN75492N 1.065% [ 75180¢ _iav 1160
7441 65 .61 525 | 74166 .94 .88 .75 | CD4028 -61 TIL228 Red (H.B) .28* .24* .185* SN76003N 2.18 78240¢C 2av 116e
7442 .47 .44 375 | 74170 1.70 1.58 1.35 1. TIL Green (H.B} .28* 24* .185¢ SN76013N 1.42
7445 .56 .52 45 74173 1.31 1.23 1.05 {H.B) — High 8rightness. SN76023N 1.42 QUR NEW A4 I.C.
7446 .56 .52 .45 74174 94 .88 .75 SN76033N 2.18 BOOKLET
7447 .66 52 45 | 74175 715 .70 .60 SN76552N 58 Supplied FREE with
7448 .56 .52 45 | 74176 .94 .88 .15 SN76660N 58 orders of any I C's worth
7450 A5 .14 12 | 74577 94 88 .75 SN76666N .89 £4.00 ar more. Contains
7451 a5 14 12 74180 . .88 .75 TBA120S -89 Circuits. pin connections
7453 15 14 2 74181 2.05 1.93 1.65 TBA231 .89 & Data. (35p inc P&P
7454 15 14 12 74182 .75 .70 .60 . 675 TBAS30Q 1.28 | |_ifsold alone).
7460 a8 14 2 74184 1.68 1.58 1.35 CD4086 .85 .79 675 TBAS50Q 1.78
7470 .25 23 195 | 74185 1.50 1.40 1.20 ~CD4093,..76 .70 .60 T8A750Q 1.78
7472 21 .19 165 | 74190 1.12 1.05 .90 CD4099 1.68 1.38 1.35 TBA80O -89 -mm
7473 26 245 21 74191 1.12 1.05 .90 CD4502 .85 79 675 TBAB10AS -98 1+ 25+
7474 26 245 1 74192 1.12 105 .90 CD4508 2.28 2.14 1.82 TBA820 98 8pin -10¢ -09°
7475 41 .385 .33 74193 1.12 1.0 .90 CD4510 .99 .93 795 TCA940 1.56 14 pin 28 9
7476 28 .26 .225 | 74194 1.12 1.05 .90 CD4511 .88 .82 .705 TDA2020 3 16 pin A3 28
7485  1.09 1.02 .87 74195 .94 .88 .75 CD4514 2.50 2.36 2.02 ZN414 98 18 pin -20¢ -18*
7486 23 21 .18 | 73196 1.10 1.03 .885 CD4515 2,50 2.36 2.02 ZN41TE 1.60 20 pin 27 .25¢
7489 241 2.26 1.94-{-74483. 1.10 1.03 .885 CD4516 .99 93 .795 ZN42371 1.00° | 22pin 27+ -25¢
7490 .32 .30 7255 | 74194, 1.68 1.58 1.35 CD4517 3.80 3.65 3.48 ZN424E 1.20 24 pin -29¢ -26°
7491 .68 .63 .54 74199 | 1.68" 1.58 1.35. CD4518 .88 .82 .705 ZN42SE 3.36 28 pin .35 31
7492 -43 345 CD4521 2.35 2.19 1.875 ZN}gigE ;.835 40 pin .50° A5
[ ~—— X N CD4522 1.75 1.63 1.395 N E -4 INS®
All TTL + C-MOS Add 8% VAT. Codo77 20 CD4526 175 163 ZNA1 16E 25| 15550+ 9000 5 500

Postage and Packing 25p TRADE AND EXPORT CUSTOMERS MOST WELCOME

PLEASE ADD VAT

Items followed by-a * add VAT @ 8%, all others add 121% ALWAYS PLEASED TO SEE PERSONAL CALLERS
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WITH UNIT THREE WE INTRODUCE OUR

s A udio Plan

MONEY SAVING,
VERSATILE

N with a new module every constructor
is going to welcome

Audio Plan lets you build it your way! Using our vast
experience gained from selling direct to thousands of con-
structors, we have put together from our streamlined range
of constructor modules, three hi-fi assemblies most wanted
for power, performance and price (see below). Each features
our unique Unit Three stereo push-button selector/filter
module for ceramic p.u., mag. p.u., radio, tape record/replay
and high cut and low cut filters. Connections are via three 5-
pin Din sockets mounted at rear. UNLIKE ANY OTHER
MODULES, YOU CAN EXTEND OR SHORTEN UNIT 3 TO
MAKE IT FIT ANY CABINET SIZE BY SIMPLY CUTTING
ACROSS THE P.C.B. AND POSITIONING THE TwWO
SECTIONS AS REQUIRED. These are then connected to
each other again. Simple! Sensible! and so very useful to
anyone wanting his assembly to have that extra professional

“telescopic

Audio Plan Unit

i h- A ;
m{f:nségfgé’xZ'ﬁfﬂ‘c’Zr appearance. Note — Unit 3 may also be used with other than
unit with front panel fascia - POST FREE & INC. VAT. Stirling Sound modules if you aren’t changing to Audio Plan
Size 240 x 105mm just yet.

PRE-AMP AND

POWER UNIT TWO controLuniT
AM PL' Fl ERS P{oxéigﬁs treblle cy!/boo? _|+_ 15 dB at) 1‘0kHz; bass 1~| 1|5 dB

. a z; volume control; stereo balance control. Input
gu’&pgtsinqtgoie%r:gswin? sensitivity 1-5 mV. R.LA.A. compensated. $/N ratio 75 dB
dB. Figures in brackets for 5 mV in. OQutput 200 mV to 1 volt according to input
ind'icatg the appropriate voltage. Black front panel, white titles. 220 x 80 x 50 mm.
Stirling Sound power Supply voltage 10-16 V.D.C.

R el £12-45 POST FREE & INC. VAT.

Yady,
L2 “’“AJ&’
; e

§S8.103 I.C. amp. 3 watts R.M.S. (§5.318) £2.85 \ :
$S5.103-3  Stereo version of above, 2 I.C.s £5-00 Assembly Powé’l"Amps. Contrchyl {Sefectoy ggwe'r g”'ci P\(l)thFree
$5.105 5 watts R.M;S.(into 30 u)sing 13-5V. PPy (%%
34" x 2" x 1" (Car batt. £3.95 R R
$5.110 10 watts R.M.S. (S5.324) £4.65 AUDIO PLAN A2 x 60W.rms | Unit2 | Unit3 | 60V £49-95
S e oSS AUDIO PLAN B2 x 40W.rms. | Unit2 | Unit3 | 45v £44.95
SR e e G AUDIO PLAN C|2 x 20W.rms. | Unit2 | Unit3 | 34v | £38.95
$8.160 64 watts R.M.S. (SS.360). Distortion
typically 0-1%. 8" x 33" x 1}". £8.50 g
HE STIRLING SOUND DISCO/PA PROGRAMME
5" x 33" x 13" £10.50
HS.160 Heatsink for $S.140 or SS.160 75p
HS.1100 Ditto for $S.1100 £1-50 Modular D.LY. assemblies for great economy: Control/Mixer Consoles: Sound-light Units
9 Y

including the cable-free Spectrasonic: Mixers: Amps.: Speakers: ‘Ampower' amplified

Power Units h, /i /t D.C. take off poil 5 A
Gregtnishaeionbolitiliaselon/poly speakers, etc. Mention ‘Disco’ when sending for free catalogue as below.

ALL PRICES INC. VAT & POST FREE * ACCESS OR BARCLAYCARD - JUST GIVE YOUR NUMBER

Cash (cheque/money order) with order or your '_To STIRLING SOUND, 37 VANGUARD WAY, SHOEBURYNESS, ESSEX _l
Access/Barclaycard No. Goods {except heavy |

|
st i rI i n discol sent post free in U.K. All prices inc. VAT. |
Prices subject to alteration without prior notice. PLEASE SEND ..o o B o ' '
New Stirling Sound Catalogue | '
9 with full product gnges, prices, technical %for— I e — ....{or as list attached) & CATALOGUE for l
Sl‘lllllll mation, etc. Send 20p in stamps for your copy by . '
return. ' which lenclose £ ..ot . + 20p per cat.
NaMEe ..o o500 g 75200 STTEODGGEI e 000 |
Dept. PE.6, 37 VANGUARD WAY, SHOEBURYN ESS, ESSEX. | Addross o
Telephone (03708) 5543. | I

Shop & Showroom: 222-224 West Rd., Westcliff-on-Sea, Essex. .
Telephone Southend (0702) 351048, L
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Special Announcement to Readers
Introductory Offer

MARK SAWICKI'S “BUILD A MIXER PROJECT” (International Musician & Recording World Magazine)
is now available in kit form and as a complete unit
Designed by Mark Sawicki M.Sc. (Eng.)

Sawicki Mk.2-5 Channel Microphone Mixer

Easy ta canstruct D.1.Y. kitincludes:-

All Metalwork screened and plated. All specially selected components, including IC sockets. Ready drilled and legended PCBs.
Teak finished end pieces. Simple assembly instructions with all diagrams and calour codings. Can be built in a couple of evenings: no previous
experience necessary. Fully guaranteed against defective materials and components.

Features:

5 Independent unbalanced microphone channels
3" jacks — I/P and O/P Sockets*

D.I.N. 5 pin Aux/PFL sockets

Treble/Bass - Active Equalisation

HI/LO Gain Switch

Foldback and PFL circuits

Accurate VU Meter (-20:0:+3) VU

Headphones monitoring output

Internally built SINE test oscillator

Kits available at £70 + 121% VAT £8.75.
Cheques payable to:

TSS ELECTRONICS (Dept. P.E)),

22 ALBANY ROAD,

LONDON W13 8PG.

(Mail Order Only)

Also fully assembled, ready to use
mixer (guaranteed and tested)
£99 + 123% VAT = £12.37.
Please add £2.50 for postage/
packing/insurance.

Echo/Send/Return/Aux sockets

*(Cannon’s available on request)

Specificatians:

I/p sensitivity 7mV r.m.s. for 1.2V r.m.s. output

THD — Better than 0.1%

S/N ratio Better than 65dB

Frequency response Better than +2dB Ref. 30Hz—30KHz
Lo Frequency EQ better than 35dB swing @ 20Hz

Hi Frequency EQ better than 30dB swing @ 10KHz

Aux Level — 220mV @ 1.0KHz avaiiable

Foldback — 100mV @ 1.0KHz available

I/P Clipping level — 600mV @ 1.0 KHz

VU Meter calibration — OVu = 4dBM {1.228VRMS)
Power requirements — less than 3VA. Ref. 220-240v AC
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PE SUSTAIN UNIT

BUILD A SUSTAIN UNIT EQUAL TO THE
BEST COMMERCIAL MODELS.
COMPLETEKIT - £7.95
ALL HIGH QUALITY COMPONENTS
AS SPECIFIED.

DESIGNER APPROVED.

ustoln
s

P ;
Complete set of semiconductors £4.99
@ [;n\)) @N LP1186 Tuner Head £9.60

Glass fibre PCB, printed with component

tuner
locations £2.45
@ Complete set of semiconductors £9.40
Glass fibre PCB, printed with component
amplifier locations £3.50
PE DIGITAL VOLTMETER (APRIL 1977)
SPECIAL CLEARANCE OFFERS (while stocks last)
Set of semiconductor devices including all |.C.'s, transistors,
diodes, regulators etc. but without dispiays. £13.50%
Set af two professionol grade printed circuit boards in
loss fibre and printed with component locations £1.95%
%omplete set of resistors, including attenuator resistors. £1.00*

Complete set of capacitors, including 2200uF power sup;ﬂy T
INA116 £6.00% with circuits. ZN7447A EI.OO*. 8MOS5 regulator 55p*.

ZN423 £1.00*,

PE TV SOUND SEPARATOR
Complete-set of semiconductors £2-30, High quality glass fibre p.c.b. £1
POSTAGE AND PACKING 15p per order. Orders over £5 post free. All devices
are top grade, brand new and to full manutacturer's spec. We do not sel!
seconds or rejects. Send S.A.E. for our data sheet and price list.
Prices do not include VAT—add 8% to items marked*, and 12;% to all
others

DAVIAN ELECTRONICS (maiL orpER ONLY)
13 Deepdale Avenue, Royton, Oldham OL2 6XD

SEMICONDUCTORS, ALL FULL SPEC, BC212, BC182. BC237, BCY71, BF197,
BC159 all Bp each. RCA 2015 TO3 POWER TRANSISTORS (SiIM. 2N3055) 35p.
MRD3051 PHOTO TRANSISTORS 35p. FET's SIMILAR TO 2N3819 17p. MOSFET
SIMILAR 40673 35p. 3N140 MOSFETS 50p, M203 DUAL MATCHED PAIR MOSFETS
SINGLE GATE PER FET 40p, SL301 DUAL MATCHED PAIR SIL.NPN TRANSISTORS Ft.
300MHz, 30p. INTEL C1103 1024 BIT MOS RAMS 95p. BB113 TRIPLE VARICAP
DIODE 35p, MC1310 STEREQ DECODER IC 1.20p, TBASOO {C's 90p, CD4051 IC's 50p.
741 8 PIN |C's 23p, DIODES: IN4002 4p, IN4OOS5 7p, RED LED's 0.2” or 0.125" 12p,
NIXIES: ITT 5870ST BSp. GNYA 65p. MAN3A 3/mm 7 SEC. DISPLAYS 50p.
MICROPHONES: GRUNDIG ELECTRET MICROPHONE INSERTS WITH FET PREAMP
1.50p, CRYSTAL MIKE INSERTS 37mm 45p, ELECTRET CONDENSER MIKES, K IMP,
WITH STANDARD JACK PLUG 2.85p, EM506 CONDENSER MIKES, UNI DIRECTIONAL,
FET AMP DUAL IMPEDANCE 50K/600 OHMS ON/OFF SWITCH 30-18KHz 11.00p,
EM104 MIN. TIE CLIP CONDENSER MIKES, OMNI, 1K IMP, USES DEAF AID BATTERY
{SUPPLIED) 4.950.

MORSE KEYS: ALL METAL HI-SPEED TYPE 2.25p.

NE555 365p. 741S (WIDE BANDWIDTH) 35p. LM381 90p. TIL305 ALPHA-
NUMERICAL DISPLAYS 2.75p.

SWR/POWER METER TYPE SWR50 SWR 1:3-1:1, POWER 0-1Kw, 3.5 TO 150MHz,
52 OHMS IMPED. 12.75p. SWR AND F.S. METER 3-150MHz, 50 OHMS IMPED.
9.50p. FX2000 CRYSTAL MARKER GENERATOR 100KHz to 50MHz (LESS XTAL)
7.90

SOLBER SUCKERS PLUNGER TYPE, REPLACEABLE NQZZLE. EYE PROTECTION
SHIELD, HIGH SUCTION 4.95p.

CRYSTALS, 300KHz 40p, 4.43MHz CTV XTAL 45p.

EDGE CONNECTORS 0.1 MATRIX 64 WAY 65p, 34 WAY 40p, 0.2” 18 WAY 15p.
RELAYS MIN SEALED 1YPE 4 POLE CHANGEQVER 36 OHM (WITH BASE) 45p,
MIN. SEALED 240v AC 2 POLE C/O RELAYS 40p. 4 POLE REED RELAYS, 12 voits 20p.
8 WAY RIBBON CABLE, MIN. SOLiD CORE 15p METRE.

MOTORS. 1-5 TO 6v_DC MODEL MOTORS 20p. SUB. MIN. 'BIG

115v AC 3RPM MOTORS 30p.

BOXES: BLACK ABS PLASTIC PROJECT BOXES, BRASS INSERTS AND LID 75 x 56 x
35mm 44p, 95 x 71 x 35mm 52p, 115 x 95 x 36mm 60;.

TRANSFORMERS: 6-0-6v 100mA, 9-0-9 75ma, 12-0-12v 50mA ALL 75p each. 12-0-
12v 100mA 95p, 12 voit 500mA 95p. 1:1 TRIAC/XENON PULSE TRANSFORMERS 30p.
6MH 3amp CHOKES 30p.

BUZZERS. GPO TYPE 6-12 volts 30p, 12 vaolt LARGE PLASTIC DOMED BUZZERS
(50mthLOUD NOTE 50p. MIN. SOLID STATE BUZZERS, 6-9-12 OR 24 volt. ALL 15mA
75p each.

U.H.F. TUNERS, PUSH BUTTON T.V. TYPE {NOT VARICAP) NEW AND BOXED 2.50p,
TAPE HEADS: STEREQ CASSETTE 3.00p. MN1330 DUAL (MPED. R/P HALF TRACK
HEADS 50p. SRPS0 } TRACK R/P HEADS 1.95p. STANDARD 8 TRACK STEREQ 1.75p.
TD1Q0 DUAL HEAD ASSEMBLIES 2 HEADS. BOTH } TRACK R/P WITH BUILT IN
ERASE, MOUNTED QN BRACKET 1.20p.

SPECIAL OFFER. ZN414 RADIO CHIPS 75p. LM380 80p.

METERS: 200 MICRO AMP MIN. LEVEL METERS 75p, GRUNDIG IMA BATT. LEVEL
METERS 40 x 40mm 1.10p. STEREQ TUNING METERS 100 MICROAMP PER
MOVEMENT 2.75p.

30 TURN DIAL MECHANISMS WITH LOCKING ARM, ALUMINIUM DIAL SCALED O-
100. WINDOW SCALED 0-30, 32mm DIAMETER, }” SPINDLE NEW 1.75p.
TRANSDUCERS, ULTRASONIC MADE BY MURATA 40KH: 2.95p PAIR. {15mm

DIAM).

SWITCHES: MIN TOGGLE, SPST 8 x 5 x 7mm 45p, DPDT8 x 7 x 7mm 50p. DPDT
CENTRE OFF 12 x 11x 9mm 75p. MIN. PUSH TO MAKE OR PUSH TO BREAK 16 x
6mm 15p EACH TYPE, 10 amp ROCKER SWITCHES, SPST 12p, SLIDER SWITCHES:
DPDT MIN 12p, DPDT C/OFF 20p, 4P2W 20p. MICRO SWITCHES: STANDARD SIZE
ROLLER ACTION 15p, MIN. 13 x 10 x 4mm 20p. PLESSEY WINKLER SWITCHES, 1
POLE 30 WAY 2 BANK ADJUSTABLE STOP 75p.

TERMS CASH WITH ORDER {DR OFFICIAL ORDER FROM COLLEGES ETC.,|
POSTAGE 30p, OVERSEAS POSST ATFCé)ST.SV.é.T. INCLUDED IN ALL PRICES.
.A.E. FOR LISTS.

ORDER ADDRESS:

PROGRESSIVE RADIO
31, CHEAPSIDE, LIVERPOOL 2. TEL. 051-236 0982.

INCH®
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We can help you See and Solve your problems SPECIAL OFFER l
s NO FOR THIS MONTH Pri
HONELIGHT récesing:
. ) ) VAT and
Universal Portable Inspection Light EXTRA TESTLEADS
The shadowless Honelight utilises the CHARGES Spring Loader hook P. & P.
principle of optical fibres, in a tube of grip Probe U.K. only
virtually unbreakable material, insulated, .
transparent and resistant to alcohol. 50p pair.
It gives all-round illumination to otherwise s e o cuos RCA O
inaccessible confined spaces and corners. @ e N e | 5w e | Chin me | CDWss e cowss rox
) | r | | "] 7496 p D401 1ap P| CDe0S 140p CD4501 POA
Simple, lightweight and practical (weight oy 74300 1305 CD400z 1o | COW 830 | Couoep 117p  COMSE2 130
] ! 703 1ep 74307 p CDs008 170p | CD402S 290 | phynes gp  CDasO? e
with batteries 40 grammes approx.). 04 a2p Taits a2sp CO4007 20p | CO4028 180 | Chyner arop  CDAST0 1320
q R 7405 7p 74121 p CD4008  8Tp CD4027 Yo COsa 24 CDaS11 173
Suitable for all professions—Electronics, 7406 up a2 asp | Cowos s | Coswas me | SDi¢8 e GO TP
Radio/TV—machines of all types. Ton e T e | e e | Cowm 'wm | Sowm we  cosie e
R L 7408 2 c CO4038 130y P
Also useful in the realm of Medicine: Ho e Tos  vm | Chss s | Cowa e | S0w72 2 COWZ moA
general and specialised, Dentistry, Tz e e e | B ik | s e | Cowrwe  Cowateod
741 3 COM Mo
Veterinary etc. _ mom|w E| oo | cmym e |BRTE S
(Operates from 2-1 5 volt batteries) 7O Wp | oaEd  %0p 74180 #sp CD4019 #3p | CO4s 131p D IL Sochets
3 ra17 1p 7485 108p 74381 29%p ©D4020 5180 CD4age? asp | 10p 16 14p
i ;:;g :n mg ):n 74190 :l?n 204021 wep CDe4s 8% |, 13p 28 e
L 13 74191 1p
Ta2? p 7490 $tp 74192 thp 032 D 204
. 740 e | e a2 76193 ip [ U M il Wy B2 s 4
Desoldering Tool *‘SPECIPROD" iz me | s owp | orese s | €195| 10 Ame M0 2LV e | S0 *
7437 e | 7483 wrp 7e138  185p D) o ¢ scA
e oD DB &8 amp %0 PV .2p
. .. RIC. MO 1 L
High precision manufacture cxrczn e Ease e | orr s | My gl |, Smwcoe mece o 20 BV e
. . A47 N
de-soldering pump. Available Gate sp  nesss o | 01T 3 wmp 0 piv e | IR0 AT
. A A3052 152p NESSE  Tep OATe 14 Long Nose amp 200 PV 2rp a 00 PV W
three sizes for all de-soldering ANTS 1M nese wse 5 | v L dmp 00 P Y % | 3 amp soRiv M
requirements Cakoms aue  NESE 1500 D zame semiv o | JaE 0Ly e
: SAN%0 327D g 12ep amp 160 PV Mp 3 amp 40 PV S1p
. . . A3130 113 - 20 P
Chromed interior, nickel pump, At i NESET 7 895 mhan ey G | Jime Y W
CAJI60 140, : 2 600 P 2, -
teflon nozzle. Gt e s ™ e 2l Robea by £
: LM308  s4p s Goodman 3 smp 100 PV 2p 5 600 P 4
Three Sizes. B T e Sn76023 1005 I 20D LAY Ty § mp 00 5V b
N SN7603 7 amp &0 PV 5y
. q o 710 41, 5 ohm oy amg 400 3
““Maxi Super’’ length 37¢cm, Do e B phies Same oy W | pame ey ak
nozzle diameter 2mm L7l ey 461 Arse ] I S BV s | 19 mp ey mp |
» * O "BASAD 2380 10 amp 600 P 'V 83p
- . L @ Chad300pEd0 TBAGAT 201, v 1ep PV 100p
Maxi Mini'' length 22¢m, n ) MC1304 2920 rguns ozp vy PV 113p ZENERS)
diameter 1-5 i om. nozzle # # M e R R R
N . - B -
3 : » - P o 4 0 &R Py e Sep e
Maxi Micro 'ength 16cm TAANSISTURS
i AG126 2 8C148 1) ? 3 5 2N1305 2
(Q|ameter body 12mm, nozzle AC127 1y | ecis top | BCas | Kocise D\ o8 woxe e
R AC128 n 8C1S7 1 BeS49 k3l l E295% N7 2
dlameter1 smm) ﬁ AC176 :1: BV\SG n: BCSS? u: ::1_9 ::: :f&mss ::: 2N2219 z':
(The smallest de-soldering pump available). - i AR D [ B i | A Ue | gem e | Naes
AD143 85p BC16S ip B 3 24 209 BF;?‘ “: ocr 13p 2N 2906 1
Literature and general catalogue available on request from: aose 2D || B ol Bl 1D | WY pregl| gocei e naes e
P > ol 40p N ol
. F aci73 12 2N2955 104
Special Products Distributors Limited, 81 Piccadilly, London W1V OHL Aoe | 8an | g e ERR | e an | mas Wl
Tel: 01-629 9556 Cables: Speciprod London W1 ::::g ;3: SE}IQ ::: :&gg :;: Ei’i;’é :: v.:ii‘ :;z :«‘%; ::
R N B R = (R
» P 50p 8% 4p P! P 2N3703 10p
AF125 42y BC184L 13 B [:] "
AFI26 zs: BC212L n: Bg::; ::: a:::sr ::: :E?A ns:: 2N2704 10p
AF139 40p BC213L 13p BD140 s2p BFx88 Np 1P42A Sp 2N3705 10p
AF239 Sip BC2t4L 14p BF173 Kp BFYS50 1’p P2955 128p 2N3706 10p
BC107 sp | BC28 e | BFIIS 30 | BFYSY 7 P30%5  $Ap 283708 100
8ci08 Sp BC303 p BF 180 rp BFYS2 17p ZTX08 12p 1
[ BC108 s BC328 15p BF18Y e B85X20 2p | ZTAN0 13p 2N3709 10p
BC147 10p BCs Sp BF182 3p BU10S 131p Z7T X500 15p 2N37IT 10p
SWITCHES ROTARY SWITCHES TRANSFORMEAS (Mains prom 220 240V
b 1 Pole 12 s LTa4 60 "
_:?:-o SPST 21p IP::: 2::: u: LT700 w: : .g :ASA ::Z:
3: 2p 2 :ole 4 way “p € il IV:A 9p 80-9 2A 184p
o1 354 2 le 6 8 - TAMA 87 1.
[} STD SPST u: k) °:|: 3::: u: R 100MA w: ::c »5 :: :;;:
g:g; 700 3 Pole 4 way o 0-6-0-6 Z:ZMA 140p | 20020 24 S4dp
751 4 Pols F 1. T50MA 150 5
MIN SPS 5‘: . Pgl: 3 ::; :: 3“: gn-gz g: :::g
sPD sop Mains DEDT asp .
DPD 700 BULGIN Foot Switch 12:15-20-24-3C Tapped 1 amp 455p
DPOT ¢ oft 90p DPOT 180p 2:15-20-24-30 Tapped 2 amp #57p
SUB MIN  SPST “p SPST 1150 Puise TAX 7op
SPDY S2p
oPDY [ OPTO
THE firm for speakers! O s I e B
Push Bution SPST Locking 80p THL 209 Green  24p 2M{1 Single,gang LIN or LOG 27p
1 , 3 0 5, o
o St a0t Loctna e [ itk 249 2K 7m0 Do g Dreo Ui o7 106 Ton
SLIDERS
, R e DA 50 7 Yellow 30p | sk 500K Single Garg UN o1 10G 730
P of 5K- 500K Dual Gar ro LIN or LOG
SEND 15p STAMP FOR THE WORLD’'S BEST CATALOGUE OF Hopdimon #5 | Hel 32: vs‘n;sels.:uhur}m:\ne' ot 1000 uins . b
SPEAKERS, DRIVE UNITS, KITS, CROSSOVERS, ETC. AND Moe 2roTE ek i R e
’ L] B \ Lt § .
DISCOUNT PRICE LIST LourlsCERneRs Soldeqc a2 esisTORS
- B s el B
8 7 | Degee 25 Wau 2950, | 5 S son AOMGEZ pe
2 8 P tex X 1 347
; 8 45 | Anven C7 13 wait lron Sy e 4
y 4 T | Anie« CX 15 war e 210
ACT @ AUDAX @ BAKER 24 T | BE3Batery Cros s 2
b 1 80 1ep PP9 Battery Clips 10p e
BOWERS & WILKINS @ CASTLE @ CELESTION Baitery Moider 4 pon Cels 200 | e
ENAMELLED COPPER WIRE 1ch Pen sp
CHARTWELL @ COLES @ DALESFORD 2onz reel Farec China 9o | speaxem cLoTH
CC . :: :; ;: g: :: ;g x 245p Black o biach sitver Flen
DECCA EMI @ EAGLE @ ELAC @ FANE 20 46 0 6 3 73 [ [ewprone P Co | e s vio
GAUSS @ GOODMANS @ HELME @ |.M.F I R Y £ ORIl (-8
KEF @ LEAK @ LOWTHER @ McKENZIE Minimum Order £2. Cheque-P/0 with order.
RAM @ RICHARD ALLAN @ SEAS We are situated 2 min. from Watford Junction Station.
TANNOY @ VIDEOTONE @ WHARFEDALE Send 40p for our latest catalogue.

WILMSLOW AUDIO (Dept. P.E. 8)
SWAN WORKS, BANK SQUARE, WILMSLOW,
CHESHIRE SK9 1HF

Discount HI-Fi, etc. at 5 Swan Street and 10 Swan Street
Tel.. Wilmslow 29599 for Speakers Tel.: Wilmslow 26213 for Hi-Fi

THE COMPONENT CENTRE

7 Langley Road, Watford, Herts WD3 2PR

Tel: Watford 45335
Open Mon - Sat 9.30-5.30. Closed Wed
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Handy size Reels and 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 heaviiy
oxidised surfaces and makes fast, reliable soldering easy. No extra flux is required.

4 o
SAVBIT oo mekes SAVBIT 5
handy solder| e % andy size reels of ’ BIB WIRE
dispenser o
Conf)ains 2-3 metres T .‘:,/ 40/60’ 60/40 and STRI PPER
) solder
i Viticore ALU-SOL :icy: and CUTTER
gavg?; Solder. These latest Multicore solder reels are Fitted with unique
avbit increases ; e
SRt | cover al gonoral Sod (anihe 01o0, Popular specificarions gt et s,
by 10 times. Gr &l (laelE) & GUAAAEY EToI e 5 (B & . a1of Sprung for automatic
size5 58p |advance in soldering aluminium. Ask for a free copy of ‘Hints opening. Strips flex
. on Soldering’ containing clear instructions to make every job and cable in seconds.
For soldering : Pat. No.
Reee easy. fedag1s Modei 8B 97p
fine joints Tengh - J
Two more dispensers to Ref. Ailoy Diam. metres Use Price
simplify those smaller jobs. (MM} | approx. (SO LDER-
PC115 provides 6-4 metres Size 40/60 16 10-0 For economical general
approx. of 0-71mm solder for 3 Tin/Lead Dlurr:qselreqmrs and £2.16 WICK
i ires, small components electrical joints.
a‘:: :rl;:tsedscircuitz. B Size ALU-SOL 1-8 85 For aluminium repairs.
PC115 69 4 Also solders aluminium £2.46 Absorbs solder
1 P to copper, brass etc. ’ instantly from
Or size 19A for kit wiring or Size 60/40 0-7 396 For tine wires, small tags, printed
radio and TV repairs. S 10 Tin/Lead components and printed circuits etc. Only needs
2-1 metres approx. of circuits. £2.38 40-50 watt soldering iron. Quick
1-22mm solder. s1|;. SAVBIT 12 13-7 :i?‘:i:':rd::c,"‘l;(v I:r;cr!“s“ and easy to use. Non-corrosive.
Size 19A 63p Y, copper-bit life tenfold. £2.29 Size AB10 97pj

Sole U.K. Sales Concessionaires:

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

pDaram

Quality Range of Products
from The Doram Catalogue include:

Hand Tools

We stock a large range of
tools tor most electronic
projects.

Books

Prices shown are recommended retail, inc. VAT. From electrical
and hardware shops. In difficulty send direct, plus 20p P. & P
Prices and specifications subject to change without notice

1C TEST CLIPS

FOR DUAL-IN-LINE
PACKAGES

® Provide full access to inte-
grated circuit DIP leads

® Solve
problems

Single Semiconductors
Wide range of single
diodes, zener diodes,
rectifiers and general
purpose transistors.

probe attachment

® Simplify prototype and pro-
duction testing, field service
work, and quality control

® Remove DIP's damage free

Integrated Cireuits
Quality linear and digital
IC's, regulators etc.
Mains Transformers
Comprehensive top quality

We can supply a wide range
of books from simple
projects to detailed text
books.

Wire & Cable

s

US Par Na Re 26056

® Available in sizes to accom-
modate all DIP's; TC-14 fits
14-pin DIP's etc.

The unique design of the A P Test
Clip assures positive, non-shorting

I . Row-To-Row Price electrical connection and positive
selection of low voltage Small or large quantities MODEL  Dimension € mechanical clamping to dual-in-line
transformers. from a metre upwards. packages.

1 TC-8 3IN. 6.47 Gold-plated phosphor bronze spring
Swﬁches TC-14 3IN. 3.96 contacts are designed for wiping
A switch for most 1l 1c1ie 3N 418 action.
applications. TC-16 LS).5/.6 IN. 7.88 The “contact comb™ separating the

D AEED GRS Sk S E—— — — TC-18 3IN. 8.80 spring contacts provides positive pos-
. . Gl TC-20 3IN. 8.15 itioning to prevent accidental shorting
To avoid disappointment TC.22 41N, 8.15 of adjacent leads.
send now for the current I TC-24  5/6IN. 9.75 VAT & P&P included.
Doram catalogue (edition 4) enclose 20p to cover post and packing. TC-28  .5/.6IN. 10.74 Cash with Order.
Name I TC-36 .5/.6 IN. 14.06
........................................... TC-40 5/6 IN. 14.78 Full range of bread-boards also

Doram Electronics Ltd PO Box TR8
Wellington Road Estate

— —— — —
>
[+%
o
E
@
w
w

\ Wellington Bridge Leeds LS122UF

Lo

available.

TIRRO ELECTRONICS

Grenfell Place, Maidenhead, Berks.
Tel. (0628) 36229
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Come and get"a greal deal

Callinand see us 9-5.30 Mon-Fri 9-500 Sat

/Marshalls

Express Mail Order  Tel.orders on credit cards £10 min.
Trade and export enquiries welcome
A. Marshall (London) Ltd, Dept. PE. London: 40-42 Cricklewood Bdwy, NW2 3ET Tel: 01-452 0161 Telex: 21492 & 325 Edgware Rd, W2 Tel:
01-723 4242. Glasgow: 85 West Regent St, G2 2QD Tel: 041-332 4133. Bristol: 1 Straits Parade, Fishponds Rd, BS16 2LX Tel: 0272 654201
2NB9E 039 2N2219 038 2N3397 0.19 2N4062 020 2N5247 0A4 40410  0.82 BCIT48 017 BC5498 018 BDZ44A 070 BFIBZ 037 BFX89 137 MJE530 050
N7 031 ZN22194039 2N3438 085 2Na0gs 135 2n5248 044 avat) 310 N RANSISTORS schisc 017 acesse o045 80344C a7 BFIB3 044 BFYS) 027 MJES2) 070
ING98 049 2N2220 039 2N3440 075 2N4074 265 2N5234 044 40594 D87 BCI47 0.3 BCI82B 0.13 BC214L 018 BCs57 014 BD2454 069 BF184 041 BFYS] 027 MJE2955 1.65
2N699 058 2N2221 025 2N3441 082 2N4121 027 2N5295 D44 40535 088 BCI478 013 BCIS2L 0.5 BC214LB 0.1 gCS58 0,13 BD245C 085 BFIB5 T.37 BFYS2 027 MPF3055 105
2N708 030 2N2221A 025 2N3442 145 2N4122 027 2N5295 044 40673 D080 BCI48 013 BCIB2LA 0.15 BC214LC 018 BC559  0.15 02464 072 BF194 045 BFYSD 135 MPFI02 033
2N7064 0.30 2N2222 025 2N3638 017 2N4123 019 2N5298 044 40669 130 BC1488 013 BCI82(B 015 BC2378 D45 BCYI0 021 BD246C 093 BF195 D016 BRIOT 055 MPFI03 044
IN708  0.30 2N22224 025 2N3B3BA 0.17 2N4124 0.19 2NS447 0.16 ACI26 048 BC14BC 0.13 BCI83 042 BC238A 0.13 BCY7) 026 8na33 044 BFi98 016 BRY3S 055 MPFID4 044
2N718 030 2N2369 027 2N3702 014 2N4125 0.19 2N5448 0.16 ACI27 048 BCI149 015 BCIB3A 012 BC238B 013 BCY72 0.1B BD434 046 BFI97 018 BSXI19 035 MPSI05 044
ZNT1BA 054 2N2389A 0.27 2N3703 0.14 2N4128 0.19 2N5449 020 ACI28 D48 BCI4SC 0.5 BCI83B 013 BC238C. 0.13 BOII5 088 BD435 046 BFI98 019 BSX20 035 MPSADS 027
IN720A 085 2N2646 0.80 2N3704 0.14 2N42B4 038 2NS457 038 ACIS1 043 BCIS7A 015 BCI83C 0.3 BC2398 0.6 BOI31 055 BO436 046 6F199 019 BSX21 035  MPSADS 027
IN722 045 2N2847 155 2N3705 014 2N4285 022 2NS458 035 ACIS2. 054 BC158A 015 BC183L 015 BC239C 0.17 BD132 075 B0437 055 BF224) 022 BUIDA 130 MPSAI2 044
ZN727 050 2N2903 160 2N3706 0.4 2N4287 022 2N5458 0.32 ACIS3 059 BC1588 0.15 BCI83LA 015 BC257A 0.18 BDI35 040 go438 055 BF225) 027 BUIDS 155 MPSAt4 033
IN914 038 2N2904 031 2N3707 D.14 2N4289 0.22 2N5450 0.65 ACI53K 059 BCISSA 017 BCIB3LB 015 BC258B 0.19 BO136 040 BO529 049 BFo44r 038 BUIZ6 108  MPSASS 027
zugw 033 2N2904A 0.31 2N3708 0.12 2N4283 022 2N5484 037 ACI76K 070 BCIS9B 0.17 BCIB3LC 015 BC2598 0.19 BO137 041 Bps30 055 BF244 033 BU204 220 MPSASE 027
2N8T7 038 2N2905 031 2N3709 0.12 2NA347 220 2N5485 040 ACt76 054 BCI1GQ 038 BC184 012 BC300 043 BOI38 041 gps3s 070 BF245A 044 BU20S 240 R20088B 2.45
ZN918 045 2N2905A D.31 2N3771 2.16 2N4348 2.65 2N5488 0.40 ACIB7 059 8C161 038 BCIBB 013 BCI0! 043 BDI3S  0.43 BpS536 070 BF2458 044 BU20B 270 R2010B 215
2NS28 037 2N2906 025 2N3772 220 2N4918 065 2N5490 0.64 ACI87K 0.65 BCI67 0.3 BCIB4C 013 BC302 037 B0140 043 BDS37 074 BF267 035 BUZ08 270 TIP29A 049
2N929A 0.37 2N2906A0.25 2N3773 3.15 2N4319 070 2N5492 0.64 ACI88 054 BCIBIB 0.3 BCI84l 015 BC303 054 BOI8B1 190 Bps3 077 BF258 035 ME040t 022 TIP23C 065
2N930 - 037 2N2907 025 2N3819 0.356 2N4920 083 2N5494 0.65 AC188K 0.65 BCI6SA 0.13 BC184l 0.15 BC307 016 BDI82 220 BDS39 060 BF259 035 ME0402 027 TIP30A  0.54
N304 085 2N2907A 025 2N3820 039 2N4S21 054 2NS4S5 067 ADIGI 100 BCIG8B 0.13 BCIB4LC 0.15 BC307A 016 BO183 235 D540 0.60 BF336 042 ME04O4 017 TIP3OC 0.70
1711 030 2N2923 0.17 ZN3821 0.96 2N4922 060 2N6027 064 A0162 100 BCISBC 0.13 BC212 0.5 8C3078 0.16 BODIB7 085 BOX14 132 BF337 049 ME0s12 022 TIP3IA 056
2N1889 030 2N2974 017 2N3300 028 2N4923 075 2N6107 045 AFI06 D0.60 BCI6SB D013 BC212A 0.15 BC308 016 BD235 046 gOX18 190 @F338 052 ME04l4 022 TIPIIC 072
2N1890 030 2N2925 0.19 2N3801 030 2N4924 1.05 2NG10B 055 AFI09 052 BC169C 013 BC2128 015 BC3088 016 BD236 044 BOY20 110 BFR3S  0.30 ME4001 016 TIP32A 059
ZN1893 030 2N2926 017 2N3803 020 2N5086 0.30 2NB109 055 B8C107 036 BCI177 022 BC212 018 BCI09A 016 BO237 044 BQYSS 190 BFR40 029 ME4002 016 TIP32C 082
2N2102 050 2N3053 D25 2N3904 0.1B 2N5087 0.30 2NBI11 049 BCI07A D0.16 BCI77A 022 BC212(A 018 BC309B 016 BO238 044 BOYSE 210 BFR4] 030 ME4DO3 016 TIPA1A 076
2N2192 058 2N3054 072 2N3905 D.1E 2N5088 030 2N6121 041 BCI07B D06 BCI778 025 BC212(8 018 BCIDIC 016 B0239A 044 gFii5 039 BFR7S 030 ME4101 D11 TIPAIC 097
2N2193 050 2ZN3055 075 2N3906 D.18 2NS0B9 030 2NB122 044 BCIO8 016 BCI78 022 BC213 015 BC327 022 BO233C 059 BF160  0.33 BFRBO 030 ME4102 041 TIPA2A  0.86
ZN2193A 0.52 2N3390 0.50 2N4031 055 2N5190 065 2N6123 048 BCI0BA 0.16 BC17BA 025 B8C213A 0.15 BC328 020 BO240A 049 gFiel 085 BFRE! 030 ME4103 0.1 TIPAZC 108
2N2194 042 2N3391 0AD 2N4032 065 2N5191 075 ©2NB124 0.45 BCI0BB 0.6 BCI78B 035 BC2138 045 BC337 020 BO240C 053 BF67™ 037 BFX29 034 MEAI04 041 TIP2955 0.70
2N2194A 045 2N3391A 045 2N4036 072 2N5192 0.80 2NB125 047 BCIOBC 017 BCI79 025 BC213C 015 BC338 023 BO261A 049 BFI73 037 BEX30 034 MEBIO1 022 TIP30SS 059
2N2195 040 2N3392 D0.17 2N4D37 080 2N5183 075 40361 055 BCI09 0.16 BCI79A 025 BC213L 017 BCh47 0.3 BO241C 065 BF177 027 BFX84 030 ME6102 022 TIS3a . 105
2N2195A 040 2N3393 0.17 2NAD58 022 2N5134 08B0 40362 0.55 BCI09B 0.7 BCI798 025 BC213LA 017 BCS47A 013 BO242A 055 BF178 027 BFXS 038 MJ2955 135 TIS82 0,50
282217 D65 2N3394 017 2N4D59 017 2N5195 097 40363 145 BCIOSC 018 BCI79C 026 BC213(B 017 BC5S478 013 BO242C 062 BFi79 033 BFX8E 030 MJE340 062 TIse3 047
2218 0.35 2N3395 0.19 ZN40G0 022 2N5245 037 40408 082 BC140 030 BC182 0.12 BC213LC 017 BC548 043 BO243A 065 gF1g80 037 BFXa7 035 MJE3TO 062 TIS90 022
2N2218A 0.38 2N3336 019 2N4061 019 2N5248 038 40409 0.82 BC141 D32 BCIB2A 012 BC214 0.7 BC548 0.4 B0243C 087 BF1gt 037 BRXS8 030 MJUEST 086 TISO1 027
LINEAR CIRCUITS MICROPROCESSOR SUPPORT T
CA3D18 075 LM379S 425 LM324 075 TAAI30B 145 L & CMOsS
CA3018A 1.10 LM38ON8 096 LM7815K 175 TADIOD 2.00 J4LS0ON 026 7ALSISAN 145 74CI73N 090 7485N 136
o0on 750 oMy s etk o Toastp 224 | RAM STATIC 4K 8 BIT CPU JASOIN 028 74IS150N 130 74617SN 030 Tébow 248
CA3028A 090 LM3IBIAN 2.70 0.30 TBA5000 234 21011 £2.04 STATIC INSBOBOA  £7.42 | 74503 026 74LSISIN 060 74C192N 1.11 7430AN 045
CA3028B 125 LM38IN 169 LM7BLI2CZ TBA510 235 2102-2 £1.94 RAM MC 6800 £16.99 74L504N 029 741S158N DB5 T74C193N 1.11 7491AN 0B85
CA3030 150 (M3B2N 1.32 030 TBA5100 248 2111 £3.37 SC/MP ! £12.96 | 74LS0BN 026 74(SI6ON 143 74C195N 104 749N 045
CAJ030A4 220 LM3B4N 155 LM7BLISCZ  TBAB20 260 M0 ey TMS 4044/5 SC/MP 11 £10.80 | 74510N 026 74L5161N 085 7400N 017 7433 045
CA3038 290 LM38SN 088 03¢ TBA5200 270 . TAS12N 026 74(SIB2N 143 740IN 017 7438N 030
S 1 1 W 42 R 12 P A el T G HE 0
3 | Y ; Al prices now 418N 143 N1 . )
CA3046 077 (M38SN 100 NES55 033 TBA540 260 F 74(S20N 026 74LSIB8N 243 7404N 017 749IN 195
CA3046 245 IM702C 0B1 NESS6  0.85 TBAS400 2.70 RAM DYNAMIC include 16 BIT MICRO JALS26N 039 74LSTEON 243 7405N 022 T4100N 140
CA3052 1.78 (M703 070 NES56N 198 TBASSD 360 4K TMS 4050  £7.43 VAT TMS 9900 £61.50 | 74(s27N 050 74(S174N 133 7406N 056 7410IN 035
CA3080 085 LM7038 050 NESB0 450 TBAS500 380 16KTMS 4116  £36.56 INS8900D £15.00 | 74S28N 042 74(SI75N 126 7407N 055 74118N 095
CA3080A 2.10 LM70914 049 NESB1 450 TBA5G000 3.00 74(S30N 026 74LS18IN 395 7408N 022 74119N 140
o, 05 W, B8 e w1 el R R R
| | E are software tible 4LS3IN 0. ! .
Gdoess 298 WIIICN 012 Nesse 175 Tearooo 220 COMPUTER ON A CHIP i the g by | 74LS38N 032 TSI 100 T4TIN 026 Tei2dN 085
G330 106 LMIZ3C14045 NESTIN 435 TwTS0 235 | b oos 9980~ £29.89 : TSN 187 TALSIOaN 19 J4IN 038 Jelein 0Bp
. ¢ ] op . :
CA3140 104 LM728 580 SASS60 270 TBA7S00 245 Ei T4LS4IN 109 74LSI96N 1.28 7414N 080 74148N 135
IM301  0.30 (M741C 070 SASS70 270 00 130 National have T4LS48N 109 74C0ON 024 7416N 036 74145N 086
IM307N 050 LM741C8 030 SAJID 210 TBASIOS 130 60 support 16 BITSUPPORT | 743498 109 74C02N 028 741N 036 74150N 120
LM30BN 095 LM741C14030 S041P 135 TBAS20 080 P l ! JASSIN 026 74C04N 024 7420N 022 7415IN 076
LM303KC 1.95 LM747CN 099 S042P 135 18A920 289 devices for 8080 : TMS9901  €£10.865 | 74560y 026 74008N 024 7423N 032 741538 076
LM317K  3.35 LM7488 050 SN7600IN TCAIBOC 2.36 Intel have 30 ] TMS9902  £9.15 | 741573 042 74C1ON 024 7425N 032 74154N 120
UASTEN 245 LM1dgia 0.90 shzeoqan 0 TCAlE0s 258 see our new catalogue 1 TMS9904  £7.56 TeisTeN 042 ;mm Lat 727N gzsg TSN 0
. : | lecti 4 58 74C20N 024 / 7415IN 0
LM320712 245 LMI302N 152 238 TCA730 450 for alarge selection UART - TMSB0HNC  £5.35 | 74S76N 042 74C30N 024 7432N 030 741608N 110
mg;ggs ;15 m:gg;x };g SNT6013N %;go g.so MM5303  £6.85 | 74S78N 042 74C32N 024 743IN 035 74161AN 110
4215 ; 1. 0 300 74(SB3AN 120 74C42N 092 7438N 032 741624N 1.10
LM320P5 1.15 LM1310N 2.10 SN76023N TCAT60 200 CMOS ZINGERS VAT n/?;lgdar(a)?geg:?g JALSBSN 1.10 74C4BN 1.38 7440N 020 74183AN 1.10
LM320P12 115 LMI35IN 1.30 CAI05  1.49 MM74CO10  £6.79 g 4SBEN 044 T4C7IN 054 TEA1AN 0B4 74163N 136
LM320P15 1.15 LM1458N 045 SNTGO33N ~ T 165 TN e INCLUDED ) 74IS9N 110 74C7T4N 056 7442N 076 74165N 136
LM320P24 1.15 [M1496N 0.97 235 TDA1022 750 - 8080 Basic Interpreter + TALSYIN 120 74C76N  0.54 7445N 140 74167N 250
(Mi3on 080 LHIBIIN 820 Thon 30 Toalo id | Mwracors 119 IN tio rerdeomirat | 145N 370 TGN 1Ib TeoAn by ey 1o
N 0 0 0 3 1034 47 9 £11.83 Floppy disc formatter/control | 74LS93N 1.10 74C85N 130 7447AN 080 74175N 1.00
(M340T5 0.88 LM1820N 115 TAA320A 115 TDA2020AD + 30 others in stack PRICES Y e a7 £22.00 | 74(395AN 110 74C38N 054 748N 080 74178N 080
M340T24 a88 LIIBION 130 TSB! 190 UMITO 295 JUSTOM 04z 74ON 08 745N 032 JAlDN 100
I I 107N 04; !
LM341P5_0.80 LMIB4IN 190 TAAS22 210 UAAIBD 215 74LS109N 0.42 74C93N 085 7453N 022 7418IN 200
LM341P12080 MIBASN 150 TAASSO 048 TLOBOCP 125 | 4ngg 027 ag16 052 CcCMOS 4068 0.27 T4SI2IN 080 74COSN 104 J4EAN 022 418N 080
(MaaTPIS080 LMIBIEN 198 TAASED 210 TLOBICP 090 | 4ogigg2) 40178105 4030 084 40508085  40BSB 074  govoe oqy | 7ASIZINOB3 TACIOIN 122 J46ON 022 74184 150
o LMyoooN a0 Jword 220 O 110 | 4002 022 40188105 40318225  DSIB 085 40708085 ageam .00 N ZIORTACI NG RIARTITON R L6141 AN BIED
(M35BN 060 LM3I0IN 060 TAME30 240 TLoBecN 145 | 4008 125 4D19BDS2 40358130 40528086  AOTIBO2A 4002 230 | Jaiaracn ooy IaCioin ey TelN  oay ISt 328
IMIBON 300 LM3J0IN 055 TAA950 390 LF3ssk oad | 007 022 40208115 4037 120 40538098 4072 027 4035 130 | Jesion bon Jecioew Sob TelM DM 78190N 140
(MI7ON 330 LM3SOTN 0S5 TAAS70 420 L3N 080 | JO0BBD.99 4021 105 40418085 4054 148 40T3BO24 4098 130 | Jadiien ey Jeciorn 221 JanaN D32 T1S0N 120
IM37TH 235 LM390ON 068 TAM6118 250 LF3s7 080 | J003 D58 40228100 40478086 4055 165  407SBO24 407 4165 | Jacsioon bon Jacioin Lo 7o B0 TSN 120
IM350K 645 LM330SN 115 TAAS21 250 (Fij20N 30p | 4010 058 40238022 4043 105 4056 165  407BBODY 4008 100 | Jesiaon gor JaCiowN 11 Jeiow D45 Taio 130
UM37SN 335 LMIS0SN 078 TAMGSIA 165 LFISBIIN 300 | §012° 030 40ash 075 dods 1oy sessa U0 ADTIOTD 45108120 | jaisias 130 74C0GN TU 748N 100 7196M 120
(M374N 336 LM3OTIN 110 TAAGEIS 145 LFI3T4TH 0B0 | 4013507 40278055 40488 180 4003 13t soacs o 4511 175 f 741S15)N 107 74C1I64N 104 7482N 090 7419IN 100
LMSITN 180 IMTHOSK 175 TAATOD 450 (FI3T4IN 055 | agiy 100 40208092 40476080  aonse 0% ened oas G218, 20 | 745153 058 74CIBSN 104 7483 105 74198N 200
LM378N 240 LM7812K 175 TAAS30A 145 4015 105 40298110 4049 096 4087 485 4090 oop - 7484N 120 74193N 200
NEW 1978 DlL SKTS TR 'ACS plastic pack 400v T0220
c LE DS 0 PTO Low profile IC skts Texas 2 amp 93p
+ CATALOGUE 8pin 18p 22pin 30p | 4amp 72p 16amp £1.21
Displays 7 s LEDS Red Gr Yell T4pin 16p 24pin 35p | 6amp 77p 20amp £1.87
Corn anode or cath Smail 3mm 18 .19 |19 40 PAGE CATALOGUE 1€ ein1se R 28 pinfdsp | 18lampiNB2e OBl (B
? 9 o ] 3 pin (] pin P
E Large 5Smm .20 .20 .20 New enlarged micro section — .
8mm HT £1.50 Extrabright .40 .40 .40 largest range of quality components FU LL RANGE OF ;rHYR|SBTO RS pl]asnc power
10mm HT £1.55 Ifred LD271 £0.55 from franchised suppliers avaitable | Capacitors  Diodes 0"6’“’3 1056"93 12 amps 3
14mm HT £1.57 IR receiver £1.45 in UK. All VAT inclusive prices. |Resistors Cabtes 100vo 38 vo 47 O0vo 6
18mm HT £1.86 Opto coupler £1.55 Over 8,000 line items plus lots | Plugs/skts  Cases 200vo 44 200vo 54 200vo 70
Fult range + data in our ‘78 catalogue more. 45p post paid. 35p to callers | Meters in our new 400vo 54 400vo 68 400vo 90
at any of our four branches. Clocks catalogue Branded Texas quality product
TELETYPE CARD * MAIL * 33 DIGIT PANEL METER KIT WE STOCK MORE
CONVERT TV SET TO TELETYPE Intersil oy P o .
Stocking distributors officially appointed
;P;tégngw ((::RT control _chip from Thomson CSF ORDER T106 kit I o
6364. Convert your TV set into an electronic tele- i . NEW
type 16 tines x 64 characters — requires RAM, E_xg{:assses«;%/éci%r;a'itl’?rggr; LCD display. H NATIONAL VERO
2ha(ac(er generator and little else for a basic teletype. |15 all orders. Tel. orders on (B:g;ttgﬁ\es':rgﬁmponems TEXAS ANTEX
comto 5 vos TIC compative e "1 T TS| et cards £10 mimimum. | recg o consirizion MULLARD ELECTROLUBE
azzea'm.l::l:\aﬁargn Ient(::..l.‘?:zfnpuﬁgell; chip £17.20 extremely versatile SIEMENS EHERN
out from encodged keybd in. full caed £151.00 and acglu'i?f gasyj SESCOSEM ARROW HART
assem 1.
Send S.AE. for data. Y £26.99 MAKES COMPONENTS BUYING EASY
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BIG BARGAIN TV GAMES KITS

TANK BATTLES
Based on AY-3-8710chip NOW
ONLY*
B&WKIit oo £18.90
Colour Kitu..ovvveieriiersvieeereeennisiennnen £24-90

IV R S ——— £11.50

* Battle as
Professional
or Territorial
Soldier.

% On screen scoring coded to tanks.

* Tanks controlled by toggle switches or
joystick and fire button.

* Realistic tank, shell burst and explosion
sounds through TV speaker.

% Three speed tank control.

% Exploding mines and terrain barriers

* Guided missile shells * Single 9v supply.

STUNT RIDER
4 GAMES based onthe NOW

AY-3-8760 chip ONLY*
BERRV VA S ——— £17.90

* Super
Stunt
{illustrated)
Bus Stunt,
Moto-cross,
Drag Race.

% On screen scoring and timing.

% Realistic throttle and crash sounds
through TV speaker.

* Amateur or professional selection mode.

* Simple potentiometer throttle control.

* Single 9v supply.

SUPER TELESPORTS
10 GAMES based on the NOW

AY-3-8600 chip ONLY*
B & WKit. ...£13:00
Colour Kit.. ...£19-00
Mini Kit £9-50

* Shoot
2-norifle
raquired!
(illustrated).
Shoot 1,
Football,
Hockey, Soio,
Baskaetball,
Gridbali,
Tennis,
Squash,
Basketbalt,
Practice.

% On screen scoring coded to player.

% Triple sounds through TV speaker.

* Auto ball speed-up mode.

* Controlled by joystick and fire/serve
button.

% Single 9v supply.

Mini kits include instructions, LSI, PCB, LS! Skt, Coil. Kits include full instructions LSI, PCB, moduiators etc (all parts except cases &
controls). Vision and Sound Modulators, pre-tuned, £4-90 (pair). Joysticks for AY-3-8600 £3-50 (pair). Colour Encoder Module with
Vision Modulator £6-60. Regulated mains adaptor with regulator chip £3-50.

* Ali prices inciude VAT and P&P

TUNE INTO A BARGAIN TODAY. Send cheque or P.O. to:

VIDEOTIME PRODUCTS

the video and time products people

Trade enquiries welcome

56 QUEENS ROAD
BASINGSTOKE, HANTS
RG21 1RE

TEL. (0256) 56417
TELEX 858747

INTERPRQJECTS LTD. Technical Services

In association with the
UNIVERSITY OF LIVERPOOL'S COMPUTER LABORATORY
are organising a FOUR DAY INTENSIVE COURSE on

LOGIC & MICROPROCESSOR
SYSTEM DESIGN

Conducted by Prof. D. Zissos, University of Calgary,
and Dr. M. Taylor, Computer. Laboratory,
University of Liverpool

JULY 10-13, 1978 — 9am to 5pm

at the
University of Liverpool's Greenbank House University Club

Proceedings to be opened by Dr. J. Alty, Director of the

Computer Laboratory, University of Liverpool.

An intensive four day course aimed to enable engineers,
technical managers, physicists, medics and academics to
design and implement their own microprocessor systems
using methods that require no specialist knowhow of
electronics or programming other than a basic knowledge

JONES SUPPLIES

CMOS

7400 -13p 7447 — 80p 4001-17p 4047 - 95p
7401 -13p 7451 - 16p 4002 -17p 4049 - 48p
7402 — 16p 7470 - 30p O+1+—19p 4050 -53p
7403 - 16p 7472 -28p 4013-45p y 4070-53p
7404 - 19p 7473 - 30p 4014=85p = 4502 - 95p
7406 - 36p 7474 - 30p 4015 - 85p 4508 — £2.90
7407 - 36p 7475 - 40p 4016 - 52p 4510 -£1.51
7408 - 19p 7476 — 35p 4017 - 85p 4511 -£1.75
7410-14p 7486 — 35p 4018 - 85p 4514 - £2.98
7413 - 36p 7479 — 85p 4023-19p 4516 - £1.90
7414 - 74p 7493 — 35p 4027 -52p 4518 - £1.20
7416 - 36p 7496 - 82p 4028-97p 4528 - £1.20
7420 - 16p 74107 - 32p 4042 - 85p 4536 — £5.00
7442 - 35p 74141 - 70p 4046 - £1.40

BARREL KITS. Guaranteed MISCELLANECUS

100% Good Components Transformers

99p Each Line

All primaries 240V, 30p P&P

of logic / 12-0-12 1 amp Shrouded £2.30
8 . a 15. TO3 NPN Silicon Powe 15-0-15 1 amp Shrouded £2.70
D. Zissos has written numerous books and articles on the 5. TO-220 Plastic Power 6 Amp. | 30-0-30 1 amp Shrouded ~ £3.18
subject and he is a practising design consultant known for 20. Assorted Voltage 30, 24,20, 15. 12,2 amp
his pragmatic approach — M. Taylor, Hardware Specialist, is 400mw Zeners Unshrouded £6.40
responsible for Microprocessor applications. 5. LM 340T Voitage Regula N U2 size Ni CAD Batteries £2.65
Fees: Residential — £185.00. *Non Residential — £165.00- Assorted Voltages ttri 8 pin 741 op. amp. 18p
*Includes course, dinner and buffet luncheons only 25. PNP/NPNTO18,TO92 ScopalRrobelxbyo IR
Transistors . BNC Termination. 30p P&P
INTERPROJECTS LTD, 80. 400 PIV 500mA. Silicon \N\, BNC 50 OHM Socket 30p
29 Church St., Edmonton, London N9 9DY. Diodes. Signal Injector: AF/RF, £5.20
Tel: 01-803 6896 Registered Office no. 1159260 10. Low Noise 2N 930. 30p P&P
____________________________________ 9v 120mA Regulated DC power Multimeter 1,000 OPV £6.25
To INTERPROJECTS LTD., Technical Services supply. Completely enclosed £3.80 | 11 Ranges. 50p P&P
Please reserve............... place(s) Residential/Non Residential 50p P&P. / i|ReicphcnelRickpiCal 65p
NAMEIS) coiririiirrieirriae vttt et ee s et sen et n e e s Prices. Please Add 8% VAT. 10p. P&P. Except were shown.
AAAIESS...ceeiiiricrieeieeerreee e eeeeirrr e s e e s e eesaresesbasnres e s sabneness JONES SUPPLIES
588 Ashton Rd, Hathershaw, Oldham, Lancs.
Enc. cheque/PO £ ..ccovvvvevcveineens Payable — Interprojects Ltd.
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15-240 WATTS!

HYS

Preamplifier

HY30

15W into 801

HY350

25W into 80N

HY120

60W into 801

HY200

120W into 8N

HY400

240W into 40

POWER SUPPLIES: PSU3$—suitable for two HY30s £5-22 + 65p VAT. P. & P. free. P8USO—suitable for two HY50s £6-82 +
85p VAT. P. & P. free. PBU70—suitable for two HY120s £13:7§ + 1-10 VAT. P. & P. free. PSUS0—suitable for one HY200

£12-65 + £1:01 VAT. P. & P.

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 equatisation. low noise. low
distortion, high overload. two simply combined for stereo.

APPLICATIONS: hi-fi. mixefs, disco. guitar and organ. public address

SPECIFICATION: inputs-magnetic pick-up 3mV. ceramic pick-up 30mV. tuner 100mV. microphone
10mV. auxiliary 3-100mV. input impedance 47k{) at 1kHz. Outputs—tape 100mV. main output 500mV
R.M.S. Active Tone Controls—treble =12dB at 10kHz. bass = 12dB at.100Hz Distortion—0 1%
at 1kHz: signal/noise ratio 68dB. Overload—38dB on magnetic pick-up Supply Voltage— = 16-50V
Price £5-22 + 65p VAT. P. & P. free

HYS5 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 £5-22 + 65p 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 80 Load Impedance—
4-1601 Distortion—0-04% at 25W at 1kHz Signal Noise Ratio—75dB Frequency Response—10Hz-
45kHz - 3dB. Supply Voltage— =25V Size—105 x 50 x 25mm

Price £6-82 + 85p VAT. P. & P. free

The HY120 is the baby of I.L.P. s new high power range, designed to meet the most
exacting 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—
4-161 Distorion—0 04% at 60W at 1kHz Signal Noise Ratio—90dB Frequency Response—10Hz-
45kHz —3dB Supply Voltage— =35V Size—114 x 50 x 85mm

Price £15-84 + £1-27 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. monitor. power slave. industnal, public address

SPECIFICATION: input Sensitivity—500mV Output Power—120W R.M.S into 81 Load Impedance—
4-16N. Distortion—0 05% at 100W at 1kHz Signal Noise Ratio—96dB Frequency Response-—10Hz-
45kHz - 3dB. Supply Voitage— + 45V Size—114 x 50 x 85mm

Price £23-32 + £1-87 VAT. P. & P. free

The HY400 is I:L.P. s Big Daddy of the range producing 240W into 4N 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
inciudes 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 40} Load Impedance—4-16). Distorhon—0 1%
at 240W at 1kHz. Signal/Noise Ratio—94dB Frequency Response—10Hz-45kHz —3dB Supply Voitage
— =45V, Input Sensitivity-—500mV Size—114 x 100 x 85mm

Price £32:17 + £2-75 VAT. P. & P. free

free. PSU1TB0—suitable for two HY200s or one HY400 £23-10 + £1:85 VAT. P. & P. free.
I.L.P. Electronics Ltd., Crossiand House, Nackington, Canterbury, Kent CT4 7AD

TWO YEARS’ GUARANTEE ON ALL OUR PRODUCTS

Please SUPPIY ..ottt

ILP EIeCtTONiCS Ltd Total Purchase price ............ i

| Enclose: Cheque O Postal Orders O Money Order O

CTOSSIaNd House’ Please debit my Access account 0 Barclaycard account [J

Nackington,

Canterbury ACCOUNE NMUMDET « o o oo e e e

Kent CT4 7AD Name and AdAresSs . . .. ..ot

Tel (0227) 63218

Registered office No 1032630 Si g nature. . ... ... ...
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GREENWELD

443 Millbrook Road Southampton
S0O1 0OHX Tell(O703) 772501

Al prices quoted include VAT. Add
25p UK/BFPO Postage. Most orders
despatched on day of receipt. SAE with
enquiries please. MINIMUM ORDER

from schools, etc. (Minimum invoice

chnrga £5). Expon/\Nholasalu enquiries
list now

for bona—flda tradarl

Surplus com-

VALUE £1. Official orders P always
SEMICONDUCTORS
Diodes; 1N4001/2 Sp; 4004/5 7p; 1977/8

4006 Bp, 4007 9p; 1250V 1A, 10p;
1250V 1.5A, 12p; 50V 3A 10p;
100V 3A, 12p; 400V 3A, 15p; 200V
10A stud, 40p; 400V 10A stud, 48p.
Bridge Rectifiers.

50V 1A 26p; 200V 1A 32p; 400V 1A
36p; 100V 2A 48p; 400V 2A 58p;
100V 4A 65p; 400V 4A 80p; 100V

CATALOGUE

48 BIG pages packed with over 4,000
items, many of them illustrated.
Discount vouchers worth 50p. PRICE
30p + 15p post. (Overseas send 60p
surface or £1 airmail.) Also included is

STORAGE CABINETS

Metal cabinets with
transparent plastic
drawers. Ideal for
components, small
parts, nuts, bolts

etc. Many other

uses in the home,
workshop, laboratory

our current Bargain List. Send SAE for etc.

bargain list alone.

6A 74p; 400V 6A 98p.
400mwW Zeners 2V 7 to 36V, 10p
each. 1.3W Zeners 3v3-200V, 20p.

B()spv-van zeners from 4V3 to 200V ’ BUY A COMPLETE

OAB15p; OA91,8p; 1N4148, 4p.

Type 1118

Choose from the following range to suit your own

SCR's RANGE OF :
0.8A S0V 1092 3sp needs.
1A 400V T05 4]
n a0V 185 2% | COMPONENTS AND
4A 400V 70220 70p . .
6A 200V 70220 56p THESE PACKS WILL Type Height No. of Drawers Price
6A 400V T0O220 75p {ins.) Tota! Small  Medium Large
S ooy nods e HELP YOU WiE 1 e 15 2 1 Eaes
10A 200V T0220 87p ) 1130 1 30 30 - _ :
10A 400V T0220 120p | * SAVE ON TIME—No dslays in e e = 0 2 : Efg.gg
10A 600V T0220 148p waiting for parts to come or h a
Triacs shops to open! 1150 18 50 50 - - £12.95
6A 400V 10220 98p ) 1860 22 60 60 - — £14.95
8A 600V T0220 135p * SAVE ON MONEY—Bulk buying
on gy Tazap oo means lowest prices—just All cabinets are finished Blue, 12 wide x 53" deep.
o P compare with others/ Pri . | VAT dp 9 .
TRANS|STORS rices include an ost. Satisfaction or money
AC127 18p  BC54 Op  BRYS6 a0p * HAVE THE RIGHT PART—No v
A 18 B 10 O0PHL 120y guesswork or substitution refunded. Cheque/P.0. to:
AC176 18p BCYTD 15p TIP41A 56p necassary!
ACIBT 20p BCY?I  15p  TIP424 66p
ACIB8 200 BOZ 14y TP29SS 86y MILLHILL SUPPLIES (TOOLS)
AD149 70p BD131  38p  TIP30S5 azp Q'E';/VPA%KASR‘,:(QETAI;E‘VF,E’ELSSPEC D
A1) Al D12 4Dy TISE3 35 | REN RN OFE oS VAT INELUsIVE 35 PRESTON CROV\éMsARSH,
D162 40p BDI33 48p 2N2646  60p | PRICES. BENSON, OXON. OX9 6SL
AF27 75p BD137 40p  2N2905 21p K001 50V ceramic plate capacvtors, 5%. 10 !
BC107 12p 80138  40p  2N2926 12p of each value 22pF to 1000pF. Total 210,
BCIOS 10p B0139 42p  2N3053 28y | £335
BC108C 12p BD140  44p  2N3054 52p \',(a?.?ezs E’geergied range, 22pF to 0-1pF. 330
BCI109 12p BFI73 20p  2N3055 50p g
BCIOSC 155  BFIBT  30p 2N3482 1305 | feroe ”g‘g’f‘eo' o] O each °6'his79
BC147 10p BF194 10p  2N3702 100 | 0.068, 0.1, 0-15 0-22, 0-33, 0-47pF. 110 GE l s
BCI48 10p BF195 10p  2N3703 105 | et elr’(‘erlfor£475 B
al acitors, mi s
:g:;? :gp BEL 9681 0p ENZNI708 10p each all ‘CaI’ugsapirom OOOEF to 10800
P BFIS7  12p  2N3705 105 | G 2 rs
BC158 10p BF200 28p  2N3708 10p K005 Polystyrene capacitors, 10 each value
BC159 t0p BFR33 24p  2N3708 10p from 10pF to 10,000pF, E12 series 5%
BC1B2 12p BFR7Y 26p 2N3710 10p :(%%\g ;mali'no fbor 512-30‘ 10 each of
BC1B3 12p BFX29 22p 2N3819 28p antalum bead capacitors. 10 each o
Mg eds wp name 1y | elolowng 01015022 0.93. 007 MINIATURE
BC212 1dp BFX84  22p  ZN330B 15p 15/16 22,16 33/|o 47/6 100/3. Total 170 !
BC213 t4p BFXB8 22p  2NBO27 55 | tants for £14
BC214 14p BFY50 18p  2N6028 60p K00”7 Elec.m).Iyyc c13 acmr:v‘rs‘%r?v worknr:g
sical size. each of these popular
PLaLizf HarTEIE S tp ) Ha0s13 55 | Jalues 1.2.2.4.7. 10,23, 47, 100pF. Total
b G i 70 for £3.50
BCE‘”. 10p  BAY3S 40p K008 Extended range, as above, also includ-
74 Series TTL ing 220, 470 and 1000pF. Total 100 for
7400 120 7447  Bdp 7410, 37 K(§;21 " bon fim 5% . ,
iniature carbon film resistors,
:’I:g; ::: ;::? ::p 7:112 :?p CR25 or similar. 10 of each value from 10R
p7 P to 1M, E12 series. Total 610 resistors, £6-00
7404 17p 7453 14p 74123 6dp K022 Extended range, total 850 resistors AN
7405 23p 7454  14p 74132 56p | from 1R to 10M £8-30
7406 28p 7460  t4p 74141 63p | KO&1 Zener diodes, 400mW 5% BZY88, etc.
7408 14p 7472 29p 74150 173 10 of each value from 27V to 36V, E24
7410 184p 7473 2% 74151 79 series. Total 280 for £1'5-30h a0
A R R i ACCESSORIES
7414 62p 7475  51p 74155 3 PC ETCHING KIT MK NI
7420 14p 7476 29p 74157 66p Now contains 200 sq. ins. copper clad board, RETAIL PRICE | POSTAGE
7421 36p 7483 91p 74159 200p 1lb. Ferric Chloride, DALO etch-resist pen, eaCh inc.v.a.t. extra
7430 14p 7485 132p 74164 126p abrasive cleaner, two miniature drill bits, ) .
7432 28p 1488 40p 74174 tiop | etching dish and instructions. £3-90 18 WATT IRON inc. No.20 BIT £€3-78 22p
e o 15 e i | CALCULATOR CHIP SPARE BITS aap =
ype Y unction + constant. 8
140 15 7492 52p 74190 188p digit. Muhlplexed output for simple :eyb':)ard STANDS £3 M 25 65p
7442 B5p 7493 52p 74191 158p interfacing. 24 pln DIL With comprehensive = = 5
7445 88p 7435 73 74192 120p | data + socket £1.5 SOLDER . SAVBIT 20 52p 9p
7446 BBp 7496  BSp 74193 120p
Cc-MOS 74367 120p DARLINGTON COMP PAIR W 10° 26p 4p
BD695A and BD696A--45V BA TOW
IO M MG M M0 N0 | pissicpowerl! gan 750 G 4A PNP-NPN LOWMELT 10’ 65p %
P P P pair £
4002 18p 4023  18p 4080 96p I.C. DESOLDERING BIT 88p 9p
4007 18p 4024  64p 4071 18p VERO OFFCUTS
4011 18p 4027 48p 4081 18p | PackA, AllO-1" Pack B, All Q15" BIT SIzeEs: No.19 (1-5mm) No. 20 (3 mm)
4012 48p 4028 78 4510 132p Pack C, Mixed  Pack D, all 0- " Plain 3 . No. 2 45 No. 22 (6 ﬂ'lﬂ'l)
Each pack 7or 8 ith a total o.21 ( mm) o.
4013 ‘BP 4040 ”np 4511 1‘zp ach pacl contains or pleces WI a total
4016 4a8p 4047  78p 4528 128 | fersaiar100lsa E,‘Tf,",:ﬂaf(", 'ﬁ&},%‘;z‘;'g° o
4017 84p 4049  4Bp 4588 6 | I o 2 20 10 far £15 From your Local Dealer or Direct from Manufacturers
LINEAR & MISC IC’s g;jpfﬁgm
741 25p. *MC3302 Quad comp aig

120p. 555 40p. *710 diff comp
(TO99) 40p. 556 100p. *7105 LED
digit driver 8 for £1. LM380 100p.
*ZN1034E Precision timer £2.25.
LM301 30p. *SLD2128 Dual 128 bit
static shift register £1.50.

*Supplied with data.'If requested.

S:R.BREWSTER (10

86-88 Union St - Plymouth PLI 3HG

EDGE CONNECTORS
Special purchase of these 0-1" pitch doubie-
sided gold-plated connectors enables us to
offer them at less than one-third of their
original list price!

18 way 41p; 21 way 47p; 32 way 72p; 40
way 90p; 49 way 111p.

ICIMAYRATTIIETRADE ENQUIRIES WELCOME
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TV GAMES

TV games mains adaptor 8V 100ma
stabilized £3-10. Fully assembled attract-
ively cased TV games (tennis, football,
squash and pelotal— black and white
€11-95. Colour £14-50. Also 6 game
colour model with pistol  attachment
£21-95. Modified shoot kit €£4-96. Stunt
motor cycie game chip + economy kit
£17-95. Tank battle game chip + economy
kit €17-95. AY-3-8500 £4-95. Kits for
AY-3-8500:— black and white standard
model £9-50. Economy version £4-95.
Colour model standard £17. Economy
colour £12-45. Rifle kit €4-95. Colour
generator kit, adds colour to most games
7-50. Send sae for free data.

COMPONENTS
Plastic versions of BC108/9 5p. 2N30558
37p. 1N4148 2‘8. 1N4Q02 5p. resistors
5% carbon E12 10 to 10M. 2W 0.95p. 1W
2p. preset pots sub-miniature 0.1W horiz
or vert 100 to 4M7 8ip. potentiometers
W 4K7 to 2M2 iog or lin. Single 25p.
ual 75p. polyester capacitors 250V g;i
.01 to .068mf 34p. O.1mf 2p. .15mf 5p.
.22mf 4p. .33, ".47mf 6p. polystyrene
capacitors E12 63V 15pf to 6800pf 24p.
ceramic capacitors 50V E12 22pf to
1000pf 24p. E6 1500pf to 6800pf 21p.
mylar capacitors 100V .001, .002, .005mf
4p. .01, .02mf 4ip. .04, .05mf 5ip.
electrolytics 50V .47, 1, 2mf 5p. 26V
5mf 5p. 10mf 4p. 16V 22mf 5p. 33, 47,
100mf 6p. 220. 330mf 9p. 470mf 11p.
1000mf 84p. Zeners 400mW E24 2V7 to
33V 74p.
MAINS TRANSFORMERS
6-0-6V 100ma 79p. 9-0-9V 75ma 79p.
12-0-12v 50ma 79p. 13V 1A 95p. 6.3V
13A £1-89. 6-0-6V 11A £2-35. 9-0-3V
17 €199 12.0-12V 100ma  30p.
12-0-12v 1A £2-49. 15-0-15V 1A £2-79.
30-0-30V 1A £3-59. 9-0-9V 2A £2-60.
PRINTED CIRCUIT MATERIALS
PC etching kits:~ economy £1-70, standard
£3.82. 50 sq ins pcb 40p. 1 Ib FeCl £1.05.
Etch resist pens— economy 45p, dalo 73p.
Small drill bit 20p. Etching dish 68p.
Laminate cutter 75p.
BI-PAK AUDIO MODULES
New low prices. S450 tuner £23-51. AL60
£4-86. PAI0O £13-95. MK60 audio kit
£36-45. Stereo 30 £16-75. SPM80
£3-47. BMT80 £5-95. Send sae for free
ata.
FERRANT ZN414
IC radio chip £1-05. Extra parts and pcb
for radio £3-85. Case £1. Send sae for free
data

SWANLEY ELECTRONICS
DEPT. P.E. PO Box 68, 32 Goldsel Rd., Swanley, Kent BR8 8TQ.

Mail order only. Please add 30p to the total cost of order for postggftia. Prices include VAT. Overseas
customers deduct 7% on items marked * and 11% on others.

S-DECS AND T-DECS*

§-DeC  €3-39. T-DeC £4-44. u-DeCa
€4-52. u-DeCB £7-03. 16 dil or 10T05
adaptors:—  with  socket €£2-14. New
S-de-kit £4-95.

SINCLAIR PRODUCTS®

PDM35 digital multimetet £25-95. Mains
adaptor £3-24. Deluxe padded carry case
€3-25. 30kV probe £18-36. Cambridge
scientific programmable calculator
€13-15. Prog. library £4-65. Mains adaptor
£3-20. Cambridge scientific £8-45
Oxford scientific  £9-95. IC20 stereo
TOW - 10W integrated circuit amp kit
supplied with PZ20 power kit' £11-95.
VP20 preamp kit for above £8-95.

BATTERY ELIMINATOR BARGAINS

games power unit stabilized 7.7v
100ma £3-10. 3-way models with
switched output and 4-way multi-jack:-
3/43/6V_100ma £2-92. 8/74/9v 300ma
C3—50A 100ma radio models same size as
a PP9Q battery. With press stud coninectors.
9v £2-85. 6V £2-85. 4}V £2-85. 9vV+9V
£4-50. 6V+6V £4.50. 4}V+41V £4-50
cassette recorder mains unit 73V 100ma
with & pin din plug £2-85. car convertors
12V dc input. Output 9V 300ma £1-50
Output 74V 300ma £1-50

BATTERY ELIMINATOR KITS

Send sae for free leaflet on range. 100ma
radio types with press stud connectors.
47V £1-80. 6V £1-80. 9V £1-80. 4} >4év
€350, 6+6v €250 9+9V F2-80.
cassette types 71V 100ma with din plug
£1-80. transistor stabilized 8-way types
for low hum  3/41/6/73/9/12/15/18V.
100ma £3-20. 1 Amp £6-40. heavy-duty
13 wag types 41/6/7/83/11/13/14/17/
21/25/28/34/42v. 1°Amp £4-65. 2 Amp
£7-25. car convertor kit input 12V dc.
output 6/74/9V 1A stabilized. stabilized
power kits 3-18V 100ma £3-60. 3-30V
1A £9-95. 3-30V 2A £14-95.

JC12,JC20 AND JC40 AMPLIFIERS

A range of integrated circuit audio ampli-
fiers supplied with free data and printed
clrcuits. JC12- 6 watts £1-60. JC20
10. watts £2-95, JC40 20 watts £4-20.
Send sae for free data on our range of
matching power and preamp kits.

BULK BUY OFFERS

Minimum purchase £10 any mix from this
section _only. AC76023N exact equiv of
SN 23N with improved heat sink 79p.
ZN414 84p. 4.43MHz PAL crystals 45p.
741 8 dil 20p. NE555 8 dit 32p. Dalo pens
58p. Plastic_equiv of BC1OB/g 3.8p/4.4p.
2N3055B 27p. 1N4148 1.9p

al credit orders weicome.

Test Exquipment

Multimetars

The Eagle range of multimeters
covers every possible need of the
electrical or electronic engineer.
They cost from about £6 to £58
(inc V.AT.). There's at least one
which suits your job precisely.
We have a lot of other test equipment too.
Send the coupon and we'll send you our

complete catalogue.

[ ]
Ir-Please send me details of all your test equipment. w .i

I NAME

I ADDRESS.

Eagle International. Precision Centre, Heather Park Drive.

Wembley HAQ 1SU Tel: (01)-902 8832

L--------
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helped thousands
of ambitious people
to move up into higher paid
more secure jobs in the field of
electronice -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 | 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. Serviting
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 protessional courses

are available including GCE.

Post this coupon or ‘phone today for free
1CS careers guide.

Address

Age

To ICS, Dept. 273V, Intertext House,
London SW8 4UJ
or telephone 01-622 9911 (all hours)
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NOTICE TO READERS

When replying to Classified Advertisements
please ensure:

(A) That you have clearly stated your require-
ments.

(B) That you have enclosed the right remittance.

(C) That your name and address is written in
block capitals, and

(D) That your letter is correctly addressed to the
adveruser.

This will assist advertisers i1n processing and
despatching orders with the minimum of delay.

[ e JIpecch

TIP3 or TIP32 (\ 39p each

Sl orTipaz | ,\, A\ 39p coch 3
0.022uF Polyesf&r —_— 3p eoch

5846).

| o
SMALL ADS

The prepaid rate for classified advertisements is 18

pence per word {minimum 12 words), box numter 60p ment rate card and on the express understand-
extra. Semi-display setting £6.00 per single column m r;',"“ ‘hfdMWmW V:l"!m! thl; "“:
. oA . ertisement does not contravene any Act Of
centimetre {minimum 2-5 cms). All chegues, postal Parliament nor is it an infringement of the
orders etc., to be made payable to Practical Electronics British Code of Advertising Practice.
and crossed “Lloyds Bank Ltd". Treasury notes should 2. me Publishe‘;s reserve the right to refuse or
R : withdraw any advertisement.
al\_fvays be .sem registered post. Advertisements, !oge.tl.'\er 3. Although every care is taken, the Publishers
with remittance, should be sent to the Classified shall not be liable for clerical or printers’
Advertismement Manager, Practical Electronics, Room errors or their consequences.

+2337, IPC Magazines Limited, King's Reach Tower,
Stamford St., London, SE1 9LS. (Telephone 01-261

CONDITIONS OF ACCEPTANCE
OF CLASSIFIED ADVERTISEMENTS

1. Advertisements are accepted subject to the
conditions appearing on our current advertise-

M' SPECIAL OFFERS.

Buy NOW while stocks last. PRICES INCLUDE\Y.A.T.\
~2N3055

0.033uF Polyester - /6p each
22uF 450V Electrolync 19p each
47yF 25V Electrolyhic 5p each
150uF 16V Electrolytc 5p each
680uf 16V Electrolytic 12p eoch
Red LED's (Smmpr" —~———u_~"""1 10 for £1.00

ALL COMPONENTS ARE BRAND NEW AND GUARANTEED
ONLY/AVAII.ABI.E AT THESE PRICES WHILE STOCKS LAST
Pleasg add 15p for Postage. Send 2 stamps for Catalogue.

WLMSARD ‘phone service available.
Tel. 0473 50975.
FRASER-MANNING LTD., |
26 HERVEY STREET, IPSWICH, IP4 2ES.

RECEIVERS AND COMPONENTS

BRAND NEW COMPONENTS BY RETURN
Electrolytic Capecitors 18V, 25V, 50V.
0-47, 1.0, 2.2, 4.7 & 10 . b 3 .
{(50V—6p). 100—7p. (50v—8p). 220—8p.
108). 470—11p. {50V—16p). 1000/15V-—15p.
1000/25v—18p. 1000/60v—22p.

Subminiature bead tantalum electrolytics.
0-1, 0.22, 047, 1.0 @ 35v. 4.7 @ 6.3v—8p.
2.2/35V & 4.7/25v—8p. 10/25V, 16/16V—12p.
22/16V. 33/10v. 47/6v. 68 & 100 @ 3v—14p.
Mullard  Miniature Ceramic E12 Series 63V 2%.
10 pf. to 47 pt.—3p. 56 pf. to 330 pf.—4p.
Vertical Mounting Ceramic Plate Caps. 50V.
E12 22 pf—1000 pf. E6 1500 pf.—47000 pf.—2p.
Polystyrene E12 Series  63V. Hor. Mounting.
10 pf. to 1000 pf.—3p. 1200 pf. to 10000 pf.—4p.
Mullard Polyester 250V Vert. Mtg. E6 Series.
01 to -1—4p. 15, .22—6p. .33, -47—8p.
-68—11p. 1.0—14p. 1.5—20p. 2.2—24p.

Mylar  (Polyester} Film 100V. Vertical Mtg.
-001, -002, -005—3p. -01, -02—4p. 04, -05—5p.
Miniature  Film  Resistors Highstab. E12 5%.
0.125 watt 100 to 2M20) ... 1p.
0.250 watt  1{ to 10M{Q} {10% over 1M}
0.500 watt 10Qt0 2M7(} ...
1.000 watt 10Q2 10 10MQ2 p.

1N4148—3p, 1IN4002—5p, 1N4006—7p, 1N4007—8p.
BC107/8/9. BC147/8/9, BC157/8/9. BF194 & 7—9p.

20mm. fuses -15, -25, -5, 1.0, 2-0, 3-0 & 5A—3p.
Printed  Circuit Holders for 20mm. fuses—5p.

Post 10p (Free aver £4). Prices VAT inclusive.
THE C. R. SUPPLY CO.
127, Chesterfield Road, Sheffield S8 ORN

PCBs Paxolin 93" x 8" 55p. 12" x 9" 70p.
173" = 93" £1.15. Fibre Glass Double Sided 13* x 6
£1.30. 12" x 104" £2.10. 10 74 Series ICs on Panel(s)
75p. Three Assorted Meters £2.40. C280 Polyester
Caps 150 - £1.20. S/Mica Caps 100 - 75p. 300
Smali Components Trans. Diodes £1.30. 7 |b Assorted
Components £2.95. List 15p Refundable. Post 20p under £1.
Insurance add 15p.

J.W.B. RADIO
2 Barnfield Crescent, Sale, Cheshire M33 TNL

. N N\

il
SPECIAL OFFEBI\T

If you can buy the same for legs, we will
refund the difference. Brand n nd full
specification pots, transformergl switches,
linears, TTL, CMOS, transistoré “and. other
semiconductors. ( Send large SAE for

catalogue.
——— _ ,—j

_, DELTATECH &CO.
62 NAYLOR ROAD,
. LONDON N20.0HN. ~

TURN YOUR SURPLUS capacitors, transistors, etc., into cash.
Contact COLES-HARDING & CO., 103 South Brink,

Wisbech, Cambs, 0945-4188. Immediate settlement.

ELECTROLYTIC CAPACITORS (V/UF) 6.3Vv/470 Bp; 1000 13p;
2200 14p; 3300 1Bp; 4700 18p; 10V/10, 47, 220 8p; 470 9p;
2200 15p; 3300 16p; 16V/100. 220 8p; 330, 470 18p; 1000 20p;
25V/22, 33 6p; 100, 220 p; 330, 470 12p; 1000 28p; I5V/47 Tp;
100, 220, 330 30p; 50V/1 7p; 22, 33 10p; 47, 100 28p; 330, 470
49p; 1000 8Bp.

SWITCHES Toggle SPST 260 vac 2A 28p; Push-to-make SPST250
vac 1A 30p.

MICRO SWITCH (with lever} 250 vac 1A 50p.

WAFER SWITCH Single Pole {ceramic} 8 way x 3 BOp; 3 way x 2
80p; 3 way x 4 70p; 3 way x J 85p; Single Pole (SRBP} 8 way x 6
130p; Aasorted switches on 1 or more wafers 40p.

SILVER MICA {pf] 220, 10% Bp; 3200, 3300, 8200 1% 19p;
17000, 22000 1% 26p; 27000, 33000, 56000 1% 3I5p.

PRE-SET POTENTIOMETERS Carbon Linear w 2KQ), 5K, 7KQ),
10KQ, 16K0, 26p; 470K, 1MQ, IMQ, 26p; Wire Wound 10K(Q,
50KQ, .

TRIMMER CAPACITORS 0.5 pt-6 pf, 1.5 pf-7 pf 17p.

TANTELUM CAPACITORS 6V/20uF, 330uF 10V/120uF 20p es;
12V/2.5pF, 5uF 18p ea: 15V/2.7uF, 20V/1.54F 13p ea; 36V/0.224F,
4.7pF, 22F 24p es.

AF CONNECTOR BNC Socket (Chassis Mounting} 80p.

BARRIER STRIP 7 way (4BA/Solder tag} 35p; 3 way (4BA/Solder

tag) 2Bp.
EDGE CONNECTOR Double Sided 44 way 0.16 pltch 178gp.
CERAMIC CAPACITORS (pf) 100V 20. 24, 33, 43, 60 3p; 200,
500, 750, 27000 4p.

Mal order only. P. & P. 2Bp, Add 8% VAT. CWO.

STE Ld.
System Techniques (Electronics} Limited,
Dafieid, S8tick Hill, Edenbridge, Kent. TNS ENL.

VALVES. Radio — T.V. - Industrial - Transmitting and
Projector Lamps. We dispatch Valves to all parts of the
world by return of post, Air or Sea mail, 4000 Types in
stock, 1930 to 1976. Obsolete types a speciality. List 20p.
Quotation S.A.E. Open to callers Monday to Saturday 9.30
to 5.00 closed Wednesday 1.00. We wish to purchase all
types of new and boxed Valves, Projector Lamps and
Semiconductors. COX RADIO (SUSSEX) LTD., Deg}:.
P.W. The Parade, East Wittering, Sussex, PO20 8BN,
West Wittering 2023 (STD Code) 024366.

57mmdia 255mW......................... £4.90
25mmdia 35mW......................... £3.80
4.7mm x 9.00mm 2.5mW .............. £0.55
Booklet "SOLAR CELLS™................... £0.75

Data Sheets on 255 & 35mW cells..... £0.20

Prices include VAT and postage. Large SAE for lists.
Mail order only. Speedy service. IC's books, capacitors,
solar batteries, half price bargains and surpius PCBs
resistors, semiconductors etc etc

Edencombe Ltd.,
34 NATHANS ROAD, N. WEMBLEY, MIDDX HAD 3RX
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SEMI- BY 127 10p CAPACITORS
CONDUCTORS TIP 29 35p 0.1/800v Sp
BC1 p 1N 845 tip 25/25¢
BC 132 10p 15°940 4p W/WRESISTORS
BC 147 INTEGRATED 2.5W Axial 12p
BC 2048 9p CIRCUNTS 5W Radial 5]
BC 351 11p LM 741 8PDIL 18p 10W Axial 9
8D 131 34p M25281 AA £7.00  15W Radisl 119
8D 138 37 {Rhythm Gen.|
BY 106 £1.10  BRIDGE S.AE. FORLISTS
BU 205 £1.80  RECTIFIER Min Order £2. P&P 26p.
BU 208 £190 1S B05 (1A/50v) 18p Prices Include VAT.
Export and Wholesale enquiries welcome
K&A DISTRIBLWDHS, 52 BARKBY ROAD, SYSTON, LEICESTER.
TEL: 0533 509391.

o
ASSORTED-SMALL JAPANESE IF. formers 20 for £1.25,
As Botts;~Washers, Eyelets Self Tappping,
Self cutting screws a argafr 15~ Weight £1.75.

Assorted Ceramic Capacitors 100 for £1.00, Assorted
Polystyrene Capacitors 100 for £1.50, Assorted Polyester
Capacitors 100 for £2.00, Assorted Carbon and Carbon
Film Resistors 100 for £1.00, Assorted Wire-Wound
Resistors 100 for £2.00, Assorted Transistors/Zeners
Diodes all marked 100 for £2,00. Mullard Modules
LP 1152 £1.00; LP 1153 £4.00; LP 1165 £4.00;
LP 1166 £4.00; LP 1169 £4.00; LP1173 £4.00;
LP 1181 £4.00. All above prices include VAT &
Postage. T. Powell, 306 St. Paul’s Road, London N.1.
Telephone 01-226 1489.

BOOKS AND PUBLICATIONS

HOW TO DEAL SUCCESSFULLY IN
USED COLOUR TELEVISIONS
Exciting new business guide reveals how anyone with
average intelligence can make a high spare-time CASH
INCOME selling used colour TV's from home. Written
mainly for the non-technical, but with immediate
applications for the engineer, this comprehensive
publication describes: how to start — where and what
to buy — which sets to avoid — reconditioning — how,
where and when 10 advertise — presentation — how to
axpand — comprehensive sections on general business
fo fities, . g b f, ers, sparas, and
monochrome sets. PLUS MUCH MORE!

This unique guide p a sound, ble and
very profitable home business which can be started for
less than £20!

Send just £3.95 today for fast delivery. Includes FREE
advice and FREE up-dating service.

CITY PUBLISHING (PE)
2N Road, Spondon, Derby DE2 7NH

SIMPLIFIED TV REPAIRS. Full repair instructions
individual British sets £4.50, request free circuit diagram.
Stamp brings details unique. TV Publications, (AUSEPE}
76 Church Street, Larkhall, Lanarkshire.

TAPE EXCHANGES

RECORDER DWNERS (cassette/reel) can now speak to the
world! All ages ... every interest. Send stamp: WORLD-
WIDE TAPETALK, 35 The Gardens, Harrow.

SERVICE SHEETS

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 for Radin, Television, Tape Recorders,
Stereo etc. With free Fault-finding guide, from 50p and
S.A.E. Catalogue 25p and S.A.E. Hamilton Radio, 47
Bohemia Road, St. Leonards, Sussex.

WANTED

“RADIO AND TELEVISION Servicing”. Books wanted from
1964-1965 edition up to date. £3.00 plus postage paid per
copy by return of post. Bell's Television Services, 190
Kings Road, Harrogate, N. Yorks. Telephone (0423)
55885,

WANTED MK.12D American heavy duty Dynamotor unit,
35923/212V 220 watt. Similar considered. Tel: Leicester
i .
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SITUATIONS VACANT

electronic test gear.

qualification.

GCHQ

‘Radio Technicians

Government Communications Headquarters has vacancies for Radio Technicians.
Applicants should be 19 or over

STANDARDS required call for a sound knowledge of the principles of electricity
and radio, together with 2 years’experience of using and maintaining radio and

DUTIES cover highly skilled telecommunications/electronic work, inciuding the
construction, installation, maintenance and testing of radio and radar
telecommunications equipment and advanced computer and analytic machinery.

QUALIFICATIONS: Candidates must hold either the City and Guilds
Telecommunications Part 1 (Intermediate) Certificate or equivalent HM Forces

SALARY (inc. supps.) from £2,673 at 19 to £3,379 at 25 (highest pay on entry)
rising to £3,883 with opportunity for advancement to higher grades up to £4,297
with a few posts carrying still higher salaries.

Opportunities for service overseas.

Further particulars and application forms available from:

Recruitment Officer, (Ref PE/6)
GCHQ, Oakley,
Priors Road, Cheltenham, GL525AJ.
Cheltenham (0242)21491 Ext 2270

FOR SALE

EDUCATIONAL

NEW BACK ISSUES of "PRACTICAL ELECTRONICS” available
65p each Post Free. Open P.0./Cheque returned if not in
stock — Bell's Television Services, 190 Kings Road,
Harrogate, N. Yorks. Tel: (0423) 55885.

COMPUTERISED CHESS Challenger Three Levels of skill
normally £200 our price only £124.95. JAGBERRY LTD.,
95¢ Ardwell Avenue, Barkingside, Ilford, Essex. Mail
Order Only.

LOGIC PROBE SUITABLE. TTL/CMOS 5-15V indicates

Luogic states and Trigger Pulses £12 inc. C. Marshall, 22
Qakfield Road, Crny(%nn, Surrey. CRO 2UA.

TECHNICAL TRAINING
Get the training you need to move up into a higher
aid job. Take the first s(er now—write or phone ICS
or Jemils of ICS specialist homestudy courses on
Radio, TV, Audio Eng. and Servicing, Electronics,
Computers: also self-build radio kits. Full details from:

1CS SCHOOL OF ELECTRONICS
Dept. 273V Intertext House, London SW8 401J
Tel. 01-622 9911 (all hours)
State if under 18

AMPEX FR 1200 24 Track Tape Recorder, six speed,
solid state electronics, inc. tapes etc. Ideal for use with
Micro processor or conversion to Audio, must clear
space hence £300. Dursley 3768.

TEST TECHNICIAN

We are a small expanding electronics company looking
for a self-motivated person who can utilise tgeir initiative
in a variety of interesting work. Formal gqualifications
are desirable, however candidates with a basic knowledge
of electronics will be considered. The position offers a
good salary and ail the usual benefits of a small company.

Contact M. C. BIGGS on Erith 41933

LADDERS

LADOERS. Varnished 254ft. Extd. £35.70. Carr. £2.40.
Leaflet. Callers welcome. Open Sat. Ladder Centre,
(PEE4) Halesfield (1) Telford, Salop, Tel: 586644.

MISCELLANEOUS

bLLLLILL 3 FOR BOOKS, CMOS AND COMPONENTS

$800 Booklet 1.80, MOT CMOS Databk 3.50, 6800 Appl
Man 12.95, 6800 Prog Man 5.35, SC/MP Introkit Man 0.75
NS TTL Databk 2.10, RCA CMOS Databk 5.45, 8085 User's
Mon 5.15, Z80 Ass Llang Prog Mon 7.50, Z80 CPU Mon
5.60, Z80 CTC Spec 0.80, Z80 P10 Man 3.30. Also a full
range of CMOS - send for free catalogue. MPUs:
MEK6800D2 205.20, MC6820 7.50, 780 18.14, Z80A
24.19, 780CTC 10.96, Z80P10 10.96, Memories: 2102-A
2.00, 2112A-4 3.13. Displays: Type FND500 C.C. 1.40,
Type TIL321 CA. 1.40, 5.TO1 5.29. Crystals: 32768KHz
3.19. Clock ICs: AY51202 3.35, AY51224 3.73, MK50253
5.83. Soldercon Pins: 100 0.54, 1000 4.32, 3000 11.34.
Free catalogue by return. All tems CWO. Prices inclusive of
VAT. Add 35p p&p. SINTEL, P.O. Box 75B, 209 Cowley
Road, Oxford. Tel. 10865) 49791.

ARMATURE AND COIL WINDING
ENAMELLED COPPER WIRE
Only top quality materials supplied.
All orders despatched within 24 hours.

S.W.G 1 Ib reet 4 1b reel
10to 19 £2-95 £1-60
20 to 29 £315 £1-80
30 to 34 £3.45 £1-90
35t0 40 £3-65 £2:10

All prices inclusive of P, & P.in U.K.
COPPER SUPPLIES
102 Parrswood Road, Withington,
Manchester 20 Telephone 061-445 8753

SUPERB INSTRUMENT CASES BY BAZELLI, manufactured
from P.V.C. faced steel. Hundreds of people and indus-
trial users are choosing the cases they require from our
vast range. Competitive prices start at a low 90p, chassis
punching facilities at very competitive prices, 400 models
to choose from, free literature (stamp would be appreci-
ated). BAZELLI, Dept: No. 23, St. Wilfred's, Foundry
Lane. Halton, Lancaster. LA2 6LT.

RADIO
CONTROL
SPECIALISTS

Kits for multi channel

systems. Special parts

and accessories.

S.A.E. FORLEAFLETS
Tel: 0602 395418

MICRON R/C. Hayworth Road,
Sandiacre, Nottingham.

PHILLIPS GM 2889 Laboratery A.M./F.M. sweep generator
£75. Maitland Electronic Services. Tel: Wolverhampton
(0902) 21164,

WORKING, cased minisonic. 5 octave keyboard plus extras.
£200. M. Hadley, 64 Alma Rd., Southampton.

SEEN MY CAT? 5000 Odds and ends. Mechanical Electrical.
Cat free. Whiston, Dept. PRE. New Mills, Stockport.

OEWTRON SYNTHESIZER MOOULES. For Sale VCO's, P-V,
SEQ etc. Mostly unused. Dursley 3768.

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. 273V Intertext House, London SW8 40/}
Tel. 01-622 9911 (all hours)

State if under 18

ELECTRICAL

LiIST No. 28 now ready - Styli illustrated equivalents
also Cartridges, Leads. etc., free for long S.A.E. Felstead
Electronics, (PE), Longley Lane, Gatley, Cheadle,
Cheshire. SK8 4EE.

Practical Electronics June 1978

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 and diagrams. Other
courses for radio and audio servicing. Full details from:

1CS SCHOOL OF ELECTRONICS
Dept. 273V Intertext House, London SW8 411J
Tel. 01-622 9911 (all hours)
State if under 18

PROM. PROGRAMMING SERVICE. Specialising in
the custom programming of the following PROMS from
vour hexidecimal Lists - 1702A, 4702A, 8702A or
equivalents. 2704, 2708 or equivalents. S.A.E. for further
details to: C. C. Consultants Ltd., Dept. P.E.,
3 Gainshorough Drive, Worle, Weston-super-Mare, Avon.

100 WATT GUITAR/PA/MUSIC
AMPLIFIER

With superb treble, bass. Overdrive, slimline. 12 months

guarantee. Unbeatable offer at £39. Also twin channel with

separate treble/bass per channel £48. Money returned if not

absolutely delighted within 7 days. Also fuzz boxes great

sound robust construction £6.80. Also 100 watt 12 in.

speakers £22.50.

Allinclusive of P.P. Send cheque or P.0. to:
WILLIAMSON AMPLIFICATION

62, THORNCLIFFE AVENUE, DUKINFIELD,

CHESHIRE. TEL:061-344 5007

ARMATURES ARMATURES. B and D, Wolf, Bridges, Makita
etc. Exchange Armatures and Fields for most power tools.
Obsolete models covered. S.A.E. for quotation or Ring 061-
Z/S'JQ 0(124. Inter-Q-Control, 26 Broadway, Worsley,
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MAKE YOUR OWN PRINTED CIRCUITS PRINTED CIRCUITS RECHARGEABLE BATTERIES
RUB-ON TRANSFERS — Starter pack (5 sheets, "AA’ pencell {HP7) £1.32; sub ‘'C’ £1.64; °'C' (HP11)
lines, pads, I.C. pads) £1.30, Single Sheets 27p. and HARDWARE , £2.43. D' (HP2) £3.56; PP3 £4.98. Matching
FERRIC CHLORIDE - 1 Ib bags 70p (P. & P. 40p,)*. Readily available supplies of Constructors’ hardware. Printed chargers £6.98 each except PP3 charger£5.82.
SOLDERCON SOCKETS - 100 65p. équon'ﬁ'v circuit boards, tap quality for individual designs. Prompt Charging holders for 2, 3. 4, 5 or 6 pencells 50p. ‘'C’
rates). PLASTIC SUPPORTS — 7 or 8 hole 6p./pair. service. Send 25p for catalogue. From: and ‘D’ size holders, 4 cell only, 80p. 250/12 volt
S.A.E. lists sample. P. & P. 15p/order except*. RAMAR CONSTRUCTOR SERVICES, inverters now available.
P.K.G. ELECTRONICS Masons Road, Stratford upon Aven, Warwicks. Prices include VAT. Add 10% post, package and
OAK LODGE, TANSLEY, DERBYSHIRE Tel. 4879. insurance orders under £20. 5%.over £20. S.A.E.
for full details plus 75p for ‘Nickel Cadmium Power’
booklet. Mail orders to:
- SANDWELL PLANT LTD. DEPT. P.E.
CLEARING LABORATORY. Scopes, recorders, testmeters, 201 Mon th Drive, Sutton Coldfield, West
NO LICENCE EXAMS NEEDED bridges, audio, R.F. generators, turntables, tapeheads. M;dmngs.’"w Tel. 021-354 8764
To operate this miniature, solid-state Trans- stabilised P.8.U.s, sweep generators, test equipment, etc. Callers to T.L.C., 32 Craven Street, Charing Cross,
mitter-Receiver Kit. Only £9-75 plus 25p Lower Beeding 236. London, WC2.
P.&P.
'Brain-F‘r(ceze' ‘em ;vith a I;l/llNl-STROBE
Kit, pocket-sized ‘lightning flashes’, vari-speed, .
for discos and parties. A mere £4-30 plus 20p NEW PREAMPS 1[4-50p, 2 inputs bass + Treble, also
P. & P. Experiment with a psychedelic THE FABULOUS 100 watts into 80MHS Amp Modules 17-50p. Mail o
DREAM LAB, or pick up faint speech/sounds g"dz"s é" ;’“‘heB' ‘?Ud"‘: 2 Lower Addiscombe :
with the BIG EAR sound-catcher; ready-made D2 MICROPROCESSOR e roydon. Barclay and Access taken. Tel: -

multi-function modules. £5 each plus 20p
P. & P.

LOTS MORE! Send 20p for lists. Prices include EVALUATION KIT
VAT. (Mail order U.K. only). FROM MOTOROLA. suio THETREASURE TRACER v

BOFFIN PRO JECTS Featuring *24 key keyboard *Seven segment \S MK Il metal Locator
Cunliffe Road, Stoneleigh display *Cassette interface *Erom & Ram
Ewell, Surrey (P.E.) Expandable *Interface Capability *Full
Documentation *5 Volt power supply Required e PR
*One years FREE membership of The Amateur @ Fittad wih Faradey eneid
Computer Club with every purchase*. £176 + e el
‘£1.50P & P + 8% VAT, W Prebulit sesrch coil assembly
We would like you to know that we make — : :;:::::’::3.’2:.... finiah
© BEC Cabinets g 1 ENAMELLED COPPER WIRE ! SR TRt S
N 's,p"ci:‘::’bi"""d { 1 SWG 1lb 8oz 40z 2oz V. B As ssen on 88C-1 and BBC-2 TV
* Prototype printed circuits A 1 10-19 260 . 66 .55
* Instrument panels e L J 20-29 380 1,60 85 65 SendiviameogiBatisss enveiope
We alsa have a quantity punching  GB3/AT i) 30-34 3.00 1.70 95 70
seiceandudetikes tork Cabinet 3540 335 1.90 1.10 19 Complete 45 . Q5
4043 4.50 2.50 1.90 1.25 Kit i LY S
H.M. ELECTRONICS 4446 S0 300 210 165 Post £1 20 - £1 37 VA
275a Fulwood Rd : Sheffield S10 3BD TEL: {0742) 669676 47 8.00 5.00 3.00 1.76 MINIKITS ELECTRONICS N
Send 15p {refundabie) for leaflets 48 15.00 9. 6.00 3.30 LONDON E18 2AN (Mail Order Only
Tinned Copper, Even Gauges 14-30 £3 per lb.
SCOPE  CALIBRATOR,  portable, battery operated, Multicore 60/40 Solder 18SWG £3.24 per Ib.
s.a.e. details. Ramar Constructor Services, Masons Rd, Prices include P & P and VAT TRANSFORMER
Stratford on Avon, Warwickshire. . : i i
SAE brings list of copper and resistance Wires. PROBLEMS?
. . Send SAE with requirements for return of
PRACTICAL ELECTRONICS P.C.B.'s
te,
in glass fibre tinned and drilled TH E S Cl E N TI F I C e
Dec. 77 Car Burglar Alarm 1412-1 88p,
Feb. 78 Auto Ranging Volt Meter incl. power £3.10. WI R E CO M PA N Y TRENT Tz;:"p:';?:xERs LD
CWO. Please. PO Box 30 London E 4. Long Eaton, Nottm. 06076 66716
For tull list and current boards please send S.A.E. Reg. Office, 22 Coningsby Gdns. ! .

P.C.B.s also produced from customer's own master —
please send for quote.

B e | SINCLAIR SCIENTIFIC, £3.75 i boxed. Mail Ord SAE cmgun oot Design Somvive? Pne” ehTeon:
iahcliffe Wi ; , £3.75 inc., new, boxed. Mail Order to AE. to Consultant Design Service, e Galleon,
4 Highcliffe Way. Wickford. Essex, SS11 8LA Lintronics, 313 Green Lane, Iiford, Essex. Porlock. Somerset. 862567.

ORDER FORM PLEASE WRITE IN BLOCK CAPITALS
Please insert the advertisement below in the next available issue of Practical Electronics for .........cccccovemicenncnnieninne
insertions. | enclose Cheque/P.0. for £ .....cccccecviieieiiniennnininieniecnnenens

(Cheques and Postal Orders should be crossed Lloyds Bank Ltd. and made payable to Practical Electronics)

NAME ..c.coivieiiienenenns 00000000E000B0000N00T0A0D 000000000000000000 00000000 00800000OEEONONOATBOANOITT Send to: Classified Advertisement Manager
' PRACTICAL ELECTRONICS
GMG, Classified Advertisements Dept., Room 2337,
(ABD)RESSooo0000ocoososcassssosaoooaoocoos eetererneseteenes PO [T B— King’s Reach Tower, Stamford Street,
London SE19LS. Telephone 01-261 5846
Rate:
60000000Q600000NCADE0AA0A0C00 (10000000I0000I0I0000000A0000 00000000 0000000000000 000000000TON0A0NOATNAOEA0C0CG 18p per word, minimum 12 words. Box No. 60p extra.

Company registered in England. Registered No..53626. Registered Office: King's Reach Tower, Stamford Street, London SE1 9LS.
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SPECIAL OFFER - L
CABINE'I;OEITTINGS A N RS e
Stage Loudspeakers and Amplifier Cabs ilg! SIRENS
Fretcloths, Coverings, Strap & Recess Handles, Feet, Costors, 12v DC onlr 5.25 “I
Jacks & Sockets, Cannons, Bulgin 8 ways, Reverb Trays, ; 2'40)/ AC' ‘\’/’LY %SPSP M! [t
Locks & Hinges, Corners, Trim, Speaker Bolts etc. Igcelr‘\z“::?igque L 0.10 ’#’ L L*}
Send 2 x 9p Stamps for samples and illustrated catalogue. CWAS ALARM
ADAM HALL (P.E. SUPPLIES) S CWASALARM SCOuNTI
Unit 3, Carlton Court, Grainger Road Bradford 8D4 0QS e s
Southend-an-Sea, Essex. 240V AC SAE for Price List m'cEs . & A
l:;: . Gt

BUILD YOUR OWN Tv CAM ERA Newest, neatest H

ONLY KNOWN HIGH PERFORMANCE SOLID STATE CAMERA IN system ever 5 SIZES

KIT FORM. Also available factory assembled. Ideal for experimenters, devised for storing smatil

industry security, education etc. *Will work with most other CCTV parts and components ALL INTERLOCK

equipment. *Fully guaranteed -cOmnmeTny se!t:&nt:xnecd With our resistors, capacitors, diodes, transistors, eic.

modulator will connect to any domestic TV set. Model C1 complete e F A ;

with Vidicon £99. Less Vidicon £82.35. (Lens available as optional Rigid plastic units interlock together in vertical

extra). SAE for info or phone your order through using your Barclay and horizontal combinations. Transparent

or Access Card plastic drawers have label slots. 1D and 2D
have space dividers. Build up any size cabinet

CROFTON ELECTRONICS LIMITED (et I, Bty & O

35 Grosvenor Road, Twickenham, Middlesex. 01 - 891 1923

As supplied to Post Office,
Industry and Government Depts.

|

“ B

" I l] 2 & 4 . . . .
W 1;.mPUS ELECTRONICS LTD. 55-60 GROVE ROAD, WINDSOR, K w J8 PLEASE LS T LDt = 2l = 2T,
BERKS. SL4 1HS. TELEPHONE WINDSOR (07635 54525, DOUBLE UNITS (2D) (Sin x 4}in x 2hin)

Cash & cheque orders over £5 post free. Credit cards by post or phone £5 min.

Post & packing 20p. CWO add VAT to prices markad * 8%, others 1235%. MENTION E3430JDOZEN

Free price list of our full range send addressed envelope. Quote this ad as prices TREBLE (3D) £4-90 for 8.
may change. All devices to makers specifications. Normally 24 hour turn around on

2

orders. For ex-stock product. IP CTICAL DOUBLE TREBLE 2 drawers, in one outer case

;Ens P or0-2” ;2'1(1 Aspvezc PAKS £1 DEVELOPMENT PA:E&% :Enulfm btmsf \ RA (6D2), £7-25 for 8. :

d no clip 9p* : 12 red LEOS  £1° small selection fram our lists. .

Vaane  toiine omumE. TR EECTRONICS | | Thus conneenr memon

i clip 1p* 4 x *  ceramics 5%, eacl

LRSS U G o i @ Kl b R

ty p° Tx : : B P Orders over £20, less 5%.
H:7 x 2N3B1OEFET €1 luf to 200uf 20V AC178 only 15 :

ISPLAYS KdoxiNles o g1e VoSO g5 BCIG2 T 4Art 10p WHEN Orders over £60, less 73%.

DETDLIE | trs BN NIV G S oo BAZAtal i il ordars. ahaer £10.  Ordara. £10. and ever
3 04 & 707/2 59p* : all orders under . Orders and over,

o PAKP:20xP/BCI09 £1 47/100/220/500/1000uf€5 2N3055 115W T03 45p* ;

gﬂs%crfrmm 58" PAKA: 14 x BC 107 €1+ SET4:} Watt 5% CF 2N3819 FET 16p REPLYING please add 10% carriage.

0-370 pf only £1 PAKS:14xBC108 £1° Resistors 10 each 10Q ORP12 50p° QUOTATIONS FOR LARGER QUANTITIES

TUNER MOOULE T:10x BC131 type £1 1ol M'EG total 500 £5 741 8 pin 21p* TO Please add 8% V.A.T. to l:»ul remittance
AM/FMAVHE with V:50 x 5 mid 10V £l gET !';'.zlenm 400mW 555 timer 29p° All prices correct at time of gaing to press
[Sotadhasd &8 §: ;U‘ 53’3”“5“7‘[’]2 t t}l wc;; vol?svl.lhltlnﬂs :fy) £5 E";g}!?] F.i'):w ;Sp

120 x ype

VERD STOCKED less 10% -4 X LM301/14p ™ 17 SET 8- Prests PR [M3900 % | |ADVERTISEMENTS FLAIRLINE SUPPLIES
DIL SOCKETS U:4x 1A 50V SCR £1  VERT 100 mixed £5 CMDS 4011 15p {Dept. PE6)

Bpin 129 14 or 16 150 WEW PAK 0:50x 220 mit e, iatsinks (D 3 124 Cricklewood Broadway. London NW2
PP3 battery clips 108 .3 electrahes Ty 10 off each. T018, 705, TTL 7400 2p cklewo oadway.

TV4, small T03 £5 74121 25p etc otc. Tel. 01-450 4844
COURSES

New from Mantec

A comprehensive Home Study Course in
Electronics
Suitable for Beginners and Students
The Course which gives you "’Right from the
Start” the practical experience as weli as the all
important back-up theory.
Suitable preparation for C and G examinations
Ensure your future in tomorrow’s technology

The home study course that tells not only how but why
The Course includes:- 1 The Manual. Easy to 7
read and understand, set out in a clear and
concise way, includes numerous
experiments and diagrams.
- 2 The Kit. All components
necessary for the experiments
and projects covered. Mantec also provides =y
a tutorial support service for students requiring further .advice.
Send today for your ““Right from the start’’ Home
Study Course. Price £35.00 including VAT.

Fill in the coupon Now!

= and
x4 Profitable!
NOW WHAT —

‘A’ levels, OND, C&G of
London Institute . . .?

Are you thinking about a career in Electronics? If you

have Maths, Physics and English Language ‘O’ levels M -
! L € antec the leaders in Manufacturing Technolo
then. ‘f"hV not conSIde[ ourTechnIC@n Engineer . Mantec, 7 Dellsome Lane, Welham Green, I-gtfield, Herts. gy
Certificate Course. This 2 year full time course gives you r S S G fSEN PUND LEEN JEEE SENGY SNBSS Gmmn suem -

T

a qualification recognised by industry — the Full ,
Technological Certificate — and also provides an entrance o: Mantec, 7 Delisome Lane, Welham Green,

qualification for a degree course. Specialisations include Hatfield, Herts.
Computer Engineering (including Microprocessors), I Please sendme. . ........ “Right from the Start”’ home l
Sound Studio Engineering and Radar and Microwaves. study course(s)
Write to the Secretary, Department of Electronic and y :
Communications Engineering, Polytechnic of North l enclose Cheque/Postal Orderforf .................
London, Holloway Road, London N7 8DB for details. I Name: I
The Polytechnic of North London \ Address:
———————————J
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U.K. RETURN OF POST MAIL ORDER SERVICE also WORLDWIDE EXPORT SERVICE

R.C.S. 10 WATT
AMPLIFIER KIT

This kit 1s suitable for record players. tape piay back, guitars
electronic instruments or small P A systems Two versions are
available The mono kit uses 13 semiconductors. The stereo kit
uses 22 semiconductors Both kits have printed front panel and
volume. bass and treble controls Spec 10W output into 8 ohms,
7W nto 15 ohms Response 20c¢/s to 30kc s.

input 100M.V. high imp. Size 94 x 3 x 2in. A/C mains operated.

o £12.60 e £18 g

Easy to build Full instructions supphed

ELAC
10 inch £4.50

Ribbed cone. Large ceramic
magnet 50-16,000 c/s.

Bass resonance 55 c/s. 10W.
15 ohm impedance.

RCS STEREO PRE-AMP KIT. All parts to build this pre-amp.
Inputs for high, medium or low imp. per channel, with volume
control and P C. Board. Can be ganged to make muiti-way mixers.

£2.95 rost3sp

MAINS TRANSFORMERS ALL POST

50p each
250-0-250V 70mA 6 3, 2A £3-45
250-0-250 B0mA, 6 3V 3 5A. 6 3V 1A or 5V 2A £4-60
350-0-350 B0mA 6 3V 3 5A. 6 3V 1A or 5V 2A £5-80
300-0-300 T20mA 2 x 6 3V2ACT 6 3V 2A £8-50
220V 45mA, 6 3V 2A £1-75
HEATER TRANS, 63V 3A, £1-45. ; amp £1-00
GENERAL PURPOSE LOW VOLTAGE Tapped outputs at
2A 3,4,5 6,89, 10, 12, 15 18 24 and 0V £5-30
1A 6,8, 10,12, 16.18 20,24 30 36. 40 48 60 £5-30
2A 6.8 10,12, 16. 18, 20, 24, 30 36, 40 48. 60 £8 50
3A. 6.8, 10 12,16, 18. 20, 24, 30 36, 40 48. 60 £11:00
5A, 6.8, 10, 12, 16, 18, 20. 24, 30. 36, 40, 48, 60 £14-50

5,8, 10, 16V }A £2. 12V 100mA £1. 12V 300mA £1. 12V 750mA
£1-30. 40V 2A 1apped 10V or 30V £2.95. 20V 2A £2. 40V 2A

£2.95. 30V 5A 34V 2A ct, £3.75.2 x 18V 6A £8. 12 0-12V 2

amp £2.95 20-0-20V 1A £2.95. 30V 1A £275 20V 1A

£2.20 9V 3 amp £2.75 60V. 40V 20V or ZBAOVZOV 1A £3-50.

30-0 302A£7.

AUTO TRANSFORMERS 115V 1o 230V or 230V to 115V

150W £5; 250W £6; 400W £7; 500W £8.

CHARGER TAANSFORMERS Input 200250V for 6 or 12V
1IA£275; 4A £5.20,

FULL WAVE BRIDGE CHARGER RECTIFIERS 6 or 12V outputs
1'A 40p; 2A 55p; 4A 95p. HALF WAVE 12V 1}A 25p.

GOODMAN'S COMPACT 12in
BASS WOOFER

Standard 12in diameter foung with cut sides
10§ square 14000 gauss magnet 30 watt
rms 4 ohm impedance Bass resonance 30
c¢ps Frequency response 30-8 000 ¢ ps
£10.95 each. Post £1.00 20 Watt model £9.95,

( 10 WATT PER CHANNEL STEREO AMPLIFIER

In chassis form. A.C. mains operated. Volume,
balance, treble and bass slider controis.

Pick up and tape inputs. Recording output.

Front panel size: 16 x 1in. Bargain £1 850

Chassis size: 13 x 15in.
1S SI1Z4 x tn. PostSOp

WAFER
HEATING ELEMENTS T
Size 10y - 8; + 4in Operating voltage 200 250V ac 250W
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 £1-50)
ALL POST PAID—Discounts tor quantity

E.M.1. 13} x 8in .,
SPEAKER SALE!

With tweeter. And crossover.
State 4 or 8 ohm.

10W Model £p7-95
oSt 45p
15W model £10-50
8 ohms Post 65p
20W mode! £11-50 .
8 or 15 ohms Post 75p

TEAK VENEER HI-FI SPEAKER CABINETS
MODEL “A" 20 ~ 13 « 12in.

For 12in. dia. or 10in. speaker.
lNustrated £14.50 Post £1.60
MODEL “B" BOOKSHELF

For 13 « 8in. EMI

Loudspeakers. £8.50 Post 1
R.C.S. BOOKSHELF complete with
speakers. Size 14 x 9 x 6in. approx.
Response 50 to 14,000 cps

12 watt rms 8 ohms €19 pair Post £1.50
ACOQUSTIC WADDING 18in. wide, 20p ft.

MONO PRE-AMPLIFIER

A mains operated solid state pre-amplifier unit designed
to compliment amplifiers without low tevel phono and tape
Input stages. This free standing cabinet incorporates
circuitry for automatic R.ILA.A. equalisation on magnetic
phono input and N.A.B. equalisation for tape heads. Power
ON/OFF, PHONO/TAPE switches and pilot lamp are on
the front panel; phono socket

input and output are rear

located. AC mains 240V.

Size 6 - 3}  2in.

£4.50 ea. - 2 for £8.

Post 50p.

BAKER MAJOR 12 INCH ¢£15

Post £1 00
30-14.500 c/s 12in double cone. wooler
and tweater cone togather with a BAKER
ceramic magnet assembly having a flux
density of 14,000 gauss and a total tlux
of 145000 Maxwells Bass resonance
40 c/s. Rated 25W
NOTE 4 or 8 or 16 ohms available

Moduie kit. 30-17.000 c/s with tweeter
crossover baffle 19 x 125n
nstructions As illustrated 219

Please state o or 8 ur 16 ohms Post £1 60

“*BIG SOUND"
BAKER SPEAKERS \

Aobustly constructed to stand up to long ‘)

periods of electronic power As used by leading )
groups and discos Useful response 30-13 000
¢ s Bass Resonance S5¢c s

GROUP ''25"
I §12
ost €1

GROUP '*35”
1“8“0‘?‘1”6 ohms £14
GROUP 50/12in o
JEdeenrin £21

Post £1 60 N
GROUP 50/15in
TR £26

Post £1 60 (]

Disco. Group - PA Cabinets In stock. Send for
Leaflet. Cabinet Fittings, Handites. Corners,
Feel, Covering Materiat all in s10ck.

BAKER 150 WATT

baker w
ALL PURPOSE e
TRANSISTOR R g
AMPLIFIER "

Ideal for Groups Disco P A and Musical Instruments 4 nputs
speech and music 4 way mixing Output

4/8/16 ohm. a.c. Mains 240V. £7 Carr
Separate treble and bass controls. £1 50
NEW “‘DISCO 100 WATT" £59
ALL TRANSISTOR AMPLIFIER Carr £1

2 inputs 4 outputs separate volume treble and bass controls Ideal
disco or slave amplifier chassis Made by Jennings

R.C.5. SOUND TO LIGHT DISPLAY MK II
Complete kit of parts with R.C.S. printed circuit. Three
1000W channels. Will operate from 20mV signal source.
CABINET extra £4. KIT=£17.00

GOODMANS CONE TWEETER
18,000 c/s 25W 8 ohm .
EMI Sin o range 25W £4-95. prce £3-25
3 WAY CROSSOVER WITH TREBLE & MID RANGE
CONTROLS. 50 WATT. £5 POST £1.

R.C.S. 100 WATT VALVE
AMPLIFIER CHASSIS

- u

Professional model our snputs Treble Bass Master Volume
Controls  Ideal disco. PA or groups SAE for 294
details 5 speaker outputs 3 or 8 or 15 ohm 100V line to

order Suttable carrying case £16-50. plus £2 50 carr

LOW VOLTAGE ELECTROLYTICS

12 45 8 16 25 30 50 100 200mF 15V 10p. S00mF 12V 15p;
25V 20p: 50V 30p. 1000mMF 12V 17p; 25V 35p; 50V 47p; 100V 70p.
2000mF 6V 25p; 25V 42p. 2500mF 50V 62p; 3000mF 25V 47p;
50V 65p. 3900mF 100V £1-60. 4700mF 63V £1.20. 5000mF 6V 25p;
12V 42p; 25V 75p; 35V 85p; 5600mF 76V £1.60; 1200/76V 80p.

AR.C.S. LOW VOLTAGE STABILISED
POWER PACK KITS

All parts and Instructions with Zener diode, £2. 95
printed circuit rectifiers and double wound

mains transtormer Input 200 240V a ¢ Output Post 45p

voltages avallable 6 or 7 5 or 9 or 12V d ¢ up to 100mA or less
Size 3 - 24 - ;0 Please state voltage required

ROBUST BLACK PLASTIC BOX
Size 63 x 33 x 2in with brushed aluminium
facia. tdeal for constructional projects.

£1.50

Post 30p

R.C.S. GENERAL PURPOSE TRANSISTOR
PRE-AMPLIFIER—BRITISH MADE £1 g 45

Ideal for Mike Tape P U Guitar Bauery 912V or H T line 200-300V
dc operation Size 13 - 1; - hin 25Ccsto 25 ke s 26 dB gamn For
valve or transistor equipment Instructions supplied

ELECTRO MAGNETIC 95p Post 30p
PENDULUM MECHANISM

1 5V dc operation over 300 hours continuous on SP2 battery tulty
adjustable swing and speed Ideal displays teaching electro
magnetism or for metronome, strobe. etc

BSR HI-FI AUTOCHANGER

Plays 12in. 10in or 7in records Auto or
Manual A high quabty unit backed by
BSR rehability with 12 months
guarantee ac 200/250V Size 13y -
111in Above motor board 33in Below
motor board 2;in P——

With STEREQ/MONO CARTRIDGE £12.95 Al Post 75p
Single Player version £15.50
BSR P128 with Magnetic Cartridge £24.50
GARRARD AUTOCHANGER plays all records  £14.95
BSR P163 BELT DRIVE DECK. less cartrndge £27.50
GARRARD AP76 Single Player less cartridge £27.50

BSRDELUXE AUTOCHANGER .
Features balanced arm. Cueing device,
stylus pressure gauge. 3 speerd - plays
all size records Fitted with stereo
ceramic cartridge. Size

13 < 12ins Post €1 £17.50
Or with Sonotone V100
magnetic cartridge ._£L'50

- .

R.C.S. DISCO DECK
SINGLE RECORD PLAYER

ritted with auto stop, stareo cartridge. Size
11 - 8yin Turntable Size 7in diameter ac¢ mains 220 250V

3 speeds plays all size records Post
Twotor £15. Post 75p £7-9 45p
With PV C Cover Cut out for most BS R or

Garrard decks Silver gray fimish £6 . 50
Model A Size 123 x 143 x 74in

Model B Size 16 x 134 x 7in £7-50. Post £1 30
Extra Large Plinth and Cover. For franscription decks Size

20 - 175 - 9in uncut board Callers only £18-50.

TINTED PLASTIC COVERS ONLY

Sizes: 14‘7 x 124 x 4}in, £3.

163 x 141 x 3in. £3.7'5.167 x 14 x 4in, £4.

18 % 132 x 3in. £3.60. 17} x 93 x 31in. £3.
143 x 143 x 24in, Rosenwood sides £4.
Ideal for record decks, tape decks, etc. Post 75p.

BAKER HI-FI SPEAKERS

HIGH QUALITY—BRITISH MADE

SUPERB £22
12in 25 watt HE ) G

Quality loudspeaker low cone resonance
ensures clear reproduct on of the deepest
bass Special copper drive and concentric
tweeter cone Full range reproduction with
remarkable etticiency in the upper

register
Bass Resonance 25¢cs
Flux Density 16 500 gauss
Usetul response 20 17 000 cs

8 or 16 ohms models

AUDITORIUM £21
12in 35 watt e

A full range reproducer tor high power
Electric Guitars. pubhc address mulu-
speaker systemns, electric organs Ideal for
Hi-Fi and Discotheques

Bass Resonance 3cs
Fiux Density 15.000 gauss
Useful response 25 16 000 c/s

AUDITORIUM  £26

15in 45 watt

BLANK ALUMINIUM CHASSIS. 1B s.w.g. 24in. sides. 6 x 4in.
S?p; 8 x 6in. £1.40; 10 x 7in. £1.55; 14 x Sin. £1.90; 16 x 6in,

s
1
£1.85: 12 x 3in. £1.20; 16 x 10in. £2.20; 12 x 8in. £1.70.
ALUMINIUM PANELS, 18 s.w.g. 6 x 4in. 24p: 8 x 6in. 38p;
10 x 7in. 54p; 12 x 5in. 50p; 12 x 8in. 70p; 16 x 6in. 70p;
14 x 8in. 94p: 12 x 12in. £1; 16 x 10in. £1.186.
ALUMINIUM ANGLE BRACKET, 6 x } x }in. 15p.
ALUMINIUM BOXES, MANY SIZES IN STOCK
4 x 2 x 2in. 88p;3 x 2 x 1in. 65p; 6 x 4 x 2in, 95p; B x 6 x 3in.
£1.50:9 x4 x 4in. £1.70; 12 x 4 x 4in. £1.96,

THE “INSTANT'' BULK TAPE
ERASER & HEAD DEMAGNETISER.
Suntable for cassettes. and all sizes of
tape reels a ¢ mains 200,240V

Leatlet SAE Post

£4-95 sop

RADIO COMPONENT SPECIALISTS 337 WHITEHORSE ROAD, CROYDON, U.K. Tel. 01-684 1665

Minimum post 30p. Acc

/Eurocard and Barclaycard/Visa. Same day despatch. Radio Books and Components Lists 20p. upen 9—6 Wed. 9—1 Sat. 3—5 (Closed for lunch 1.15—2.30)

Published approximately on the 15th of each month by IPC Magazines Lid.. Westover House. West! Quay Road. Poole, Dorset BHIS 1JG. Printed in England by Chapel River Press, Andover, Har:ts.
Sole Agents for Australia and New Zealand—Gordon & Gotch (Assia) Ltd.: South Africa—Central Nelws Agency L.td.

Subscriptions INLLAND and OVERSEAS £10.60 payable to IPC Services. Oukfield House, Perrymount Road, Haywards Heath, Sussex.

Practical Flectronics is sold subject to the following conditions, namely, that it shall not. without the written consent of the Pubiishers 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 or hired out or otherwise disposed of in a
mutilated condition or in any unauthorised cover by way of Trade. or affixed to or as part of any public ation or advertising, literary or pictorial matter whatsoever.
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10 CHANNEL STEEO
GRAPHIC EQUALISER

A new design with no difficult coils to
wind, but a specification that puts it in the
top-flight hi-fi ciass. All this for around
£70 including fully punched and printed
metalwork and woodwork. Send for our
component schedute now.
Full construction detaits
price 25p. {All prices
include V.AT. and p & p)

INTEGRATED
CIRCUITS

Over 35 pages in our catalogue devoted
to hundreds of useful I.C.s, All with
data, pin connections and many with
applications circuits and projects to
build. Post the coupon now!

100W RMS STEREO DISCO

A genulne 100W RMS per channel (both channels
driven} stereo disco with auto fade on microphone, VU
meters, full
monitoring and
cueing facilities
and a very high
quality light

show. Complete
construction
booklet MES4 1,
price 25p. Cabinet
comes complete
with lid and
carrying handles.

— VERY
= LOW-DISTCRTION
AUDIO OSCILLATOR

The very low distortion sine wave (<(.01%) output is
suitable for testing very high quality I -fi audio
equipment. Alse includes
square wave Dutput. Range
20Hz to 28kHz. Outpu: OV
to 1V in th-ee continuously

TOUCH-SENSITIVE
PIANO

The revolutionary new IC AY-1-1320 first
seen on ‘Tomorrow's World" is now
available. Complete kit of 1C’s to build a
60-note piano {18 x 1C’s) order as HQ53H
price £36.86. Preliminary circuit details in
our October newsletter. Complete design,
pcb's attractive veneered wooden cabinet
available soon. It's the
most realistic-sounding SWITCHES
electronic piano we've
ever heard and includes
simulated damping, loud
and soft pedals. Fult
details in our newsletters.
{All prices include V.A.T.
and p & p)

variable steps. Tatal cost
around £24. Full
construction details in our
catalogue. Send the
coupon be ow, How

(Al prices nclude V.A.T,
andp & pl

PEDAL UNIT

A completely self-contained pedal unit.
13-note. 2-Octave range. 4 organ stops.
It can be added to any organ. A really
unusual extra is the bass guitar stop
which uses four envelope shapers to give
a real bass guitar sound. A must for the
solo guitarist. Full construction details in
our catalogue — post the coupon below,
now!

We stock a wide range of switches
including a really low-priced high
quality interlocking push-button
switch system which is

extremely versatile. We've got
toggle switches, sfide switches,
push switches, rotary switches —
there are dozens to choose from,
but it's only a tiny part of our
fantastic range.

SYNTHESISER V'

The International 4600 Synthesiser. A
very comprehensive unit. Over 400 sold.
We stock all the parts costing less than
£500 including fully punched and
printed metalwork and a smart teak
cabinet. Farless than half what you'd
pay for a ready made synthesiser of

'P E U ST R | N G equal quality. Specification on request.
E N S E MB LE Full construction details in our

construction book £1.50. {All prices
include V.A.T. and p & p}

Unbeatable prices and finest quality
components only when you buy from
Maplin. All parts available to build this
fascinating project. Component schedule
available shortly {s.a.e. appreciated).
Demonstration model in our shop soon.
Phone now and compare our prices. - E S il R — e .

POST THIS COUPON NOW FOR YOUR COPY OF OUR
CATALOGUE PRICE 60p

Our bi-monthly newsletter keeps you up to date with latest
guaranteed prices - our latest special offers -
details of new projects and new lines. Send 3Cp

for the next six issues {Sp discount voucher with ezch copy).

Please rush me a copy of your 216 page catalogue
| enclose B60p. but understand that if | am not completely
satstied | may return the catalogue to you within
14 days and have my 60p refunded immediately.

\

NAME

ADDRESS

PEB



