Easy to build projects for everyone
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Model CTC-24voits, Priced at £9.7%(1.87)

Model XTC-24volts Priced at £9.73(1.87)

[ pe—a—

Accurate pin point temperature control
between 65° and 400°C. Heating
element and sensor built in tip of the
iron for fast response. Interchangeable
slide-onbitsfrom4.7mm(3/16 )down to
0.5mm. Zero voitage switching, no
spikes. No magnetic field, no leakage
Supplied.with miniature CTC (35-40watt)
iron or XTC (50watt). TCSU1 soldering
station with XTC or CTC iron £36(6.44)
Nett to Industry

—————

Contains both
the mode! CX230
soldering iron
and the stand
ST3. Priced at

N
N
Np

T
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Model TCSU2—
Specificationas TCSU1
except temperature
range 200°-400°C
Visual temperature
indicators by square
LED at 270,300.330
and 360°C. Priced at
£42.50(7.50)
Nett to Industry

| e [ o | ) | o N e |

270300 330 360c)

With the model
X25/240 genera!
purpose iron and
the ST3 stand
this kit is a must

£5.70(1.49)

It makes an
excellent present
for the 1

amateu

hobbyist

f

\

for every toolkit
in the home
Priced at
£5.70(1.49)

Stocked by many wholesalers and retailers or directfrom us if you are desperate

/
|
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A miniature iron with the
element enclosed first
in a ceramic shaft, then in
stainless steel. Virtually
leak-free. Only 7%" long
Fitted with a 3/32" bit

£4.20(.98)

Range of 5 other bits
available from %~ down to

3/64

A general purpose iron
also with a ceramic and
steel shaft to give you
toughness combined with
near-perfect insulation
Fitted with 1/8" bit and

priced at £4.20(.98)

Range of 4 other bits
available.

Also available in 24volts

Also available for 24 volts.

-

Spare element Model CX230€

*__.

Spare element Model X25/240E

« Antex Ltd., Freepost, P

This kit contains a
15watt miniature
soldering iron.
complete with 2
spare bits. a coil of
solder. a heat sink
and a booklet. ‘How
to Solder’ Priced at
£5.98(1.53)

Please send the following
Name
Address ...

The soldering iron in this kit
can be operated from any
ordinary car battery. It is
fitted with 15 feet fiexible
cable and battery clips
Packed in a strong plastic
envelope it can be left in a
car. a boat or a caravan ready
for soldering in the field
Price £4.55(1.14)

A strong chromium
plated. steel spring
screwed into a plastic
base of high grade
insulating material
provides a safe and
handy receptacle for
all ANTEX models
soldering irons
Priced at £4.50(.57)

V.AT + P&P as shown in brackets { )




Topvalue
testequipment

fromTANDY

LCD DIGITALMULTIMETER.  LOW—COST LCDMULTIMETER COMPONENTS AND PARTS

Low-cost hand heid digital multimeter withafull | A portable, compact sized multimeter with a full CAT No OESCRIPTION PRICE
3%z digit LCD display. 0.5% basic accuracy, auto | 3%2digit LCD display. Auto polarity operation, low
polarity operation. 10 Mohm DC input | battery indicator. 10 MOhm Input impedance. 4 for
impedance 276-032 LED
p - Scales: Scales: 690
Readingto + 1999. le \7‘1’"iboov e 3 for
mvto 2
g (1% 1 digit accuracte). ﬁc_vzo?:; 200-1000v. 276-033 LED 48
ooy | 28850 P
(1% =+ 2 digits accurate), Ut or
e 2-20-200M4. 276-034 LED 59
Jphisgtim, | Besencs P
1 1digitaccurate). COHM. Infra-Red Emitter
A o2 | oty | £1.37
i 9V battery or AC adaptor. 12V DC Automotive
fRa e i s, rylao e 277-1003 | pigitarGiock oduie | $£17.52
9V battery or AC 7x85x 130 mm. 6 pin edge connector
withoptional acaptor. | 22197 276-9110 for 2771003 40p
Size: P i
A LS5xscs0mm 276-1373| | fousr s 50p
| 276-1363 | 70220 Heat Sink 60p
I 2761364 TO - 3 Heat Sink 81p

N

AC/DC 8 MHz OSCILLOSCOPE
Anewapproved 8MHz versionof last  Specifications:
years' winner! Theadvance design Horizontal axis: Deflection sensitivity better than

3 . . 250mW/DIV, Vertical axis: Deflection sensitivi
features of this oscilloscope makeit & ernan 100N (IBIV-, e, Sandwicth:

an absolute essential for industrial 0.8MHz. Inp;lts |ngp;dance: 1MSOhm paralle!
uses on production lines, in -, Capacitance 35pF. Time base: Sweep range:

. iy 10HZ-100kHz {4 ranges). Synhronization:
laboratoriesand schools. Ideal for adio e () Size: 200% 155300 mm. Supply:

and TV servicing, audio testing, etc.  220/240/50Hz. 22-9501.

Yo s ?ecausﬁ WeéjeSig-” ; e i T ooy of g 18
manutacture, seli and service. o e ‘ :

Tandy have over 7,000 stores and dealerships p;od uctshas b;eenhacheyedl gover 60years
weridwide, Over 3,500 products are made of continuous technological advancement.

§
KNOWN AS RADIO SHACK INTHE U.S.A.  MAKERS OF THE WORLD'S BIGGEST SELLING MICROCOMPUTER TRS80, |

TANDY

DEALER

Most items also available
at Tandy Dealers. Look for th
SIgN N your atea

Access, Barclaycard snd
Trustcard welcome.

The largest electronics retailer in the world.”

Offers subject to availability. instant credit avaiiable In most cases.

OVER 170 STORES AND DEALERSHIPS NATIONWIDE.
Everyday Electronics, November 1979 689
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[ SEIKO MEMORY  )( SEIKO Alarm
BANK Chronograph

Calendar watch M354 With WEEKLY Alarm.
Hours, mins., secs. Hours, mins, sacs, month,
Month, day, date in date, day, am/pm.

12 or 24 hour format Weekly alerm — can be set
all indicated continuously. for every day at designated
Monthly celendar display time e.g. 6.30 am on Mon,
month, year and all dates Wed and Friday.

for any selected month over Alarm set time displayed
80 year period. above time of day.
Memory bank function. Full stopwatch functions,
Any desired dates up to 11 laptime, split etc.

cen be stored in advanced.
2 year battery life.

Water resistant.

Maetac Price METAC PRICE

L1579.50 M11 L£89'95 M10 | £92.95

(casio cHrRONO | casio LaDIEs  |[CASIO F-200 )(CASIO ALARM

: Son CHRONO
3905:3L8 86C1L-238-1 SPFSRts Oheding 81CS-368

Eiegant siim line.

water resistant to 66 feet. 5 Stalnless steel bracelet. in biack rdsin with Hours, mins, secs, day,
mineral glass. and siso day, month and year
Hours, mins, secs, am/pm. perpetual automatic calendar.
Month, date, 100th sec chronograph to
alpha-numeric day. 7 hours.
Auyto-calendar. set Net time/lap/time/1st
28th Feb. and 2nd place times. User
Stopwatch working optionsl 12/24 hr display. 24
range 1 hour, Alarm. User optional,
unhts 1/100 sec. Mode, hourly chime.
Net Time/lap/time/ Bachklight, mineral glass,
15t-2nd place times. stainless steel.

Water resistant to

Mours. mins, secs, sm/pm, fuily adjustable.
year, month, date, day. Hour, mins, 10 sec symbol
Accuracy approx 15 secs
per month. 100ft

Auto-calendar second by flash, am/pm.
Battery 12 months. Battery lifq approx 4 years.

pre-programmed Month, dats, day.
| £22.95 M22 || £29.95 M23|{ £14.95 M24 | £34.95 M25|

until the year 2029. Auto-calendar preprogrammed
12/24 hour. Stopwatch for 28th day in Feb.
@ [ {
BELTIME CASIO F-8C CASIO CALENDAR
Multi Alarm 3 Year Battery life. 200

function. Accuracy per month 15 secs.

il Mours, mins. secs. 47CS-23B-1 Black.
ours, Ming, secs, am/pm, date, day. _

aste. day, Rbiodieieriae: Stainless steel.
Alarm, chronograph, 28th Feb. Hou:lmms, I:(sac:ndh,
Light. Stopwaeatch function. :Y"': m' ::co;‘ :V ::‘ g
Witch 8 functions, 3 Iesaraey s bacaper ‘om. Month, day, date.
Alarm 4 functions, . month. Battery life ‘A;:;—clh;';;; set from
v ol —_— e Full m:nh ul;ndu displey.
functionas. - 3
Stainless steel )i Dusi time function.
bracelet. b = o Accuracy 10 secs per

Range 7 hours. 1/100 sec. Battery iife approx 15 months.

{Mode) Net time/lap-time/
| £14.95 M34|{ £29.95 M35 |{ £9.95 [ soox 15 menea. £59.95 M37
r— N -

1st-2nd place times.
r f X Y
MELODY DUAL w

(SEIKO Melody (sEiko
Alarm Chronograph Calculator
Chiming Alarm, Watch
pius'shtono; Full specification

Hours, mins, secs, date, l ! osictlator with
memory, plus muiti
function watch.

Yy Hours, mins, secs,
! day, date, backlight,
£
M19

secs, Laptime, Bsck light,
Stalnless steel, mineral

day, 24 hour alarm, 12
glass. Automatic calendar.

hour chroncgraph, 1/10th
Long life battery.

| £99.95 M27

~

~

(BELTIME
Chronograph

{9-Functions)
Hours, mins, secs,
day. date, month,

interchange feature,
automatic calendar,
backlight, Net
rime/lap/time.
Stainless steel braceiet.
Battery life 1 year.

Dual time function.
Accuracy 15 secs per month.
Battery iife approx 4 years.
PICOQUARTZ SEIKO
Multi Alarm TIME-ALARM Microprocessor Alarm|| CHRONOGRAPH
Chronograph CHRONOGRAPH || Chronograph .
and dey of the week.

incorporating module .
. Muitilanguage—day of lonth date and

i of world famouse
Hours, mins, sacs, Japanese watch the week can be set ;:;:L:T:h‘;‘l::l-y —
Day, Date, Count- manufecture. to English, French, Hours, mins, secs

German, itaiian or
Spanish.

Chime - every full f j
hour combined with a

Hours. mins, sacs.
days of week, month,
day and date,

up to 12 hours
{mina, secs, 1/100 secs
up 10 20 minutes).

down alarm,
Dual time zone,

24 hour alarm, Lap timing,
1/100th sec 12 hour chronograph, ;wg"" :lgnal, Continyous time
1/10th secs, opiagAt Sacy
stopwatch. 1ap time, Back light, pressing of the (r:'!‘;l:\;::l'lr:f:nl ofwe
stainiess steel case functions. Stinless steel,

split time,
Lap/sp andibrecale, Can be switched off. mineral glass.

1st and 2nd place Mineral glass, 12-24 hour format.
" Battery hatch, Backlight.
times, Melody test long life battery. Chrono - 1, full scale

chrono with iap,
counting hours upto
24 hrs. Ming, secs,
1/100th secs.

Two Algrm systems.
Two time zones.

function.

| £26.95 M30 || £35.00 M12 || £37.96 M32 }{ £56.00 M33

r : )
\

North & Midlands South of England
67 High Street, DAVENTRY 327 Edgware Road
ELECTRONICS Northamptonshire LONDON W.2
Telephone: 03272 76545 Telephone: (01) 723 4753
& TIME CENTRES 2
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[QUARTZ LCD
5 Function

Hours, mins, secs.,
month, date, auto
calender, back-light,
quality metal
bracelet.

A
.m

\

( SOLAR QUARTZ
LCD 5 Function

Genuine solar panel
with battery back-up.
Hours, mins., secs., day,
date. Fully adjustable
bracelet. Back-light. -
Only 7mm thick.

2

(QUARTZ LCD ,,,,

11 Function  CHRONO

6 digit, 11 functions.
Hours, mins., secs., day,
dafe, day of week.
1/100th, 1/10th, secs.,
10X secs., mins.

Split and lap modes.
Back-light, auto calendar,

- Only 8mm thick. fy 9mm thick.
£6 '65 ‘e .-< Staiynless steel bracelet Sty Snmthick
£8.65 byeed and back. £12.65
Guaranteed same Adjustable bracelet. N
day despatch. Guaranteed same day Metac Price
zrer:rynstl:\'i'::'k(.mly fegpbiet. £1 0.65 Thousands soldt Guaranteed same day dispatch.
L L M2 LGuaranteed same day despatch. M3 L M4

=

QUARTZ LCD
ALARM 7 Function

Ty

Hours, mins., secs..
month, date, day.

6 digits, 3 flags plus
continuous display
of day and date or
seconds. Back-light

(MULTI ALARM
6 Digits 10
Functions

® Hours, mins., secs.

® Months, date, day.

® Basic alarm.

®* Memory date alarm.

® Timer alarm with dual

*® Time and 10 country
zone,

® Back-light.

® 8mm thick.

L£18.65

2

M5

-

(FRONT-BUTTON
Alarm Chrono
Dual Time

6 digits, 5 flags,

22 tunctions.

Constant display of

hours and mins., plus

optional seconds or

date dispiay.

AM/PM Indication, month, date.
Continuous display of day,
Stop-wstch to 12 hours
899 secs.. In 1/10 second steps.
Split end lap timing modes.
Ousl time zones.

Only Bmm thick.
Back-light. Fully sdjustsble
open bracelet.

LGunromud same dey dlspeteh

—med

£22.66
M6

=

([SOLAR QUARTZ LCD
Chronograph with
Alarm

Dual Time Zone
Facility

6 digits, 5 flags.

22 tunctions.

Solar panel with

battery back-up.

6 basic functiona.
Stop-wstch 10 12 hours
899 secs., In 1/10 sec.,
steps.

Split end lap timing modes.

Rt g vk, Beck-light. £27 -’a ?

LFullv adjustable bracelet.

.

\,

~—

ALARM CHRONO
with 9 world
time zones

* 6 digits, 5 flags.

* B basic functions.

* B further time zones.

* Count-down alarm,

* Stop-wateh to 12 hours
609 seca.
In 1/10 sec. steps.

* Spilt and timing modes.

* Algrm.

* 9 mm thick.

* Back-light.

* Fully edjustable brecelet.

£29.66

Chronograph

Powered from soler

pans! with battery back-up.
6 digit, 11 functions.
Hours, mins., secs., dey,
date, day of week.
1/100th. 1/10th, secs..
10X secs., mins.

Split and lap modes,
Beck-light, auto

calendar. Only Bmm

[SOLAR QUARTZ LCD)

(QUARTZ LCD
Ladies Day Watch

Only 25 x 20mm end
8mm thick.

Hours. minutes. seconds.
dey, date, backlight and
auto calender.

Elegant metal

braceletin silver or

—

(QUARTZLCD
Ladies Fashion Watch

L.

Elegentbraceletin
bronze/goid finish or
silver colour,

Hours, mins, secs, dey,
dats, backlight snd suto
calendsr. Adjustable for
the slimmaest of wrists.
State colourpreference.

(QUARTZLCD )

Ladies Cocktail Watch

Highly functionel watch
which slsq suitathope
gpecisl occasions.
Besutifully designed

withs very thin bracelet
which retains strength as
well as siegance.

Hours, mine, secs, day, dete,
backlight and sutocalender.

—
HANIMEX

Electronic

LED Alarm Clock

Features and Specitication

2.36" [131mm x 11mm x 60mm)
£1 0.20 Thousands sold!
Mains operated.

Guaranteed same
day despatch.

\

Hout ‘minute dizplay Large LED display with
pm. and alarm on ndicator. 24 Hours alarm with
on/off control. Display flashing tor power 1oss
indication. Repeatable 9-minute snooze. Display
bright/dim modes control. Size” 5,35 « 3.93" x

Weight. 143165 10.65 ks 5 o 900y

M13

{ N
EXECUTIVE ALARM
WATCH

6 Functionsplus Alarm;
Conference signal.

5 minute snooze alarm.
Conference signal sounds
4 secs., before main alarm
to give advance warning and
anoption to cancel.
Snooze sounds 5mins.,
after main alarm and

is always preceeded

by the conference signal.

Mé0

thick. Bracelet fully adjustsble to , 4
Stainless stee! bracelet goid fully adjustable sult slim wrists.
ond back. to _lul( very slim State gold or sliver finigh.
Adiistaplelbraceet. ;'n':‘elcolour preference.
5?2;25 £9.95 ' £14.95 £19.95
.
G Y same day h M9 LG“"’""“ same day despatch. M 1 5 Guaranteed same day despatch M 1 7 kGuarnmeod same day despatch M 1 8
y ~ Y[ Metac price breakthrough for an Alsrm )

(MACY QUARTZ

ANALOGUE ‘g

Automatic Calendar

Day and Date

infinite bracelet.

This mans watch has
elegance as well as the
robust appearance provided
by a watch with traditional
features. Accuracy is
provided by a quartz
crystal powered by a

long life miniature
battery.

| £14.95

M21

| £24.95

rMOVVTO ORDER

Metac Wholesale:
shown also minimum order details.
or Edgware Rd.01-723 4753 24 hours aday.

Payment can be made by sending cheque. postal order, Barclay, Access or American Express card
numbers. Write your name, address and order details clearly, enclose 40 pence per single item for
post and packing or the amount stated in the advert. All products carry 1 year written guarantee
and full money-back 10 day reassurance. Battery fitting and electronic calibration service is
available to customers at any Metac shop. All prices include VAT currently at 15%.

Trade enquiries — send for a complete list of prices for all the goods advertised plus many more not

Telephone orders: Credit card customers can telephone orders direct to Daventry {03272} 76545

Service Enquiries 03272-77659
CALLERS WELCOME Shopsopen 9-30am-6.00

"

o \

Chronograph with Dual Tim
only

£18.95

OUTSTANDING FEATURES

®* DUAL TIME, Local time always vis-
ible and you can set and recall any
other time zone {such as GMT). Also
has a light for night viewing.

*CALENDAR FUNCTIONS include
the date and day in each time zone.

* CHRONOGRAPH/STOPWATCH
displays up to 12 hours, 59 minutes,
and 59.9 seconds.

*On command, stopwatch display
freezes to. show intermediate
(split/lap) time while stopwatch
continues to run. Can also switch to
and from timekeeping and stopwatch
modes without affecting either's
operation.

® ALARM can be set to anytime within
a 24 hour period. At the designated
time, a pleasant, but effective buzzer
sounds to remind or awaken you!

Guaranteed same day dispatch. M 16

[letac

ELECTRONICS
& TIME CENTRES

North & Midlands
67 High Street, DAVENTRY
Northamptonshire
Telephone: 03272 76545

r—
South of England
327 Edgware Road
LONDON W.2
Telephone: {01) 723 4753

Everyday Electronics, November 1979
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Allthese
advantages...

® We pay
postage

in U.K. on orders tist value

£5 or over. If under, add

30p handling charge.

Your leading direct suppliers for

o z\_le give
. iscounts
@ Instant all-weather startlng | on C.W.0. orders. except
[ ] smoother running NASCOM MICROCOMPUTERS for a few items marked Net

@ Continual peak performance AND FULL SUPPORTING RANGE | °"" o cioos
@ Longer battery & plug life OF ITEMS TO ENABLE YOU TO 5% £10 or more

@ Improved fuel consumption WORK AT PROPER | 109 S grders listvaiue
® Improved acceleration/top speed PROFESSIONAL LEVELS e e .
® Extended energy storage card purchase orders.

*. At newest reduced prices.
* Widest possible range stocked ® We stabilise

. prices.
* [nformation on request O ra— -

% Engquiries from trade, industrial and | price iists which appear
but three or four times

.Inkitform

educational users invited | avyear
Appointed distributors for the ." Wedguf' e
SPARKRITE X5 15 a hugh performance. top quality mductive fine products of: 2|ea7"3n3°:§ma'ﬁgr's 23:&.

discharge electrome ignimion systemdesigned for the elects onics No seconds, no surplus.
DY world It has been tried, tested and proven toibe utterty SIEMENS, ISKRA, RADIOHM, ® WE WILL SEND YOU
reliable Assembly only takes 1. 2 hours and nstatlation VERO AND MANY OTHER OUR 120-PAGE
evenless due ta the patented ‘chp on’ casy Hitting i FAMOUS MANUFACTURERS g:;?%)?ﬂG#EEQlJNEOQTS
The superb techivcal design of the ; Comprehensive, Infor-
Sparknte cncult phawnates problems of th: . It's a good deal better from matlve, very well produced.
contact breaker There s no nusfire due to ’ Write, phone or call for your

contact breaker bhounce whuchas elimwnatoo ELECTROALUE lTD :;::ncc%ﬁ!énc'::?lf:l:‘:l'stwm.

electromcally by a pulse spppression

crircut which prevents theumt fong f the Dept.EE11, 28 St. Judes Road, Englefleld Greon, Egham, Surrey TW20 OHB,
peunts bounce‘open o high R P M v Phone: Egham 3603. Telex 264476,
Contact breaker burins eiminated by Northern Branch (Personal shoppers onlyl, 680 Burnage Lane,
reducmgthe comiont by 9 of the norm Burnage, Manchester M19 1NA. Phone {061) 432 4945,
Thereasealsoa umgue extended dwell
cu et which altows the il o longger
pendd af inne tastore s efuergy befor e
dischargmegto the plugs T it mclodes
Bualt i stata: i haght sistems turction i 1
hight and secunity changepver svatch ‘ TECHNICAL TRAINING
Wiltwork all tev counters IN ELECTRONICS AND
Fits all 12 v negative-earth vehicles TELECOMMUNICATIONS
with coil/distributor ignition up to 8 cylinders.
4 ICS can provide the technical knowledge that is so ¢ssential 10 your success:

THE KiIT COMPRISESEVERYTHINGNEEDED knowledge |hast w&n enabje you lohtake advantage of the manydopponumues

VGG S b %4 fr > g open 1o you tudy in your own home, in your own time and at your own
Die: pressed case Ready dutled alunmmium extrucded pace and if you are studylng for an examination ICS guarantee coaching
base and heat sink. cod mounting clips and accessones Al kit until you are successful.
components are guaranteed for aperiod of 2 years from date of . . :
purchase Fully llustiatet assembly and instattation mstructions are City and G‘"_lds _Cer“ﬁcate_s :
included Telecommunications Technicians

: Roger Clark the world famous rally driver Radio, TV, Electronics Technicians
says"Sparkriteelectronicignitionsystems Technical Communications
are the best.you can buy”’ Radio Servicing Theory

Radio Amateurs
Electrical Installation Work

[
S a'N"ig MPT Radio Communications Certificate
Diploma Courses:

HIGH PERFORMANCE Colour TV Servicing

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

and Contracting

Electronics Design Associates, Dept. EE1179
82 Bath Street, Walsail, WS1 3DE. Phone: (0922) 614791

Name POST OR PHONE TODAY FOR FREE BOOKLET
Address .
] Il:s To: International Correspondence 7
] Schools i
Phone your order with Access or Barclaycard . De l
. pt. N268Interiext House, London
nc VAT anc PP ummypggg O e POs o @ SWS4UJ or tclephone 622 9911 i
|T £16 95 Il Subiject of Interest [ ]
X5 K Cheque No = Name =
o0 Address @48 T .
ACCESS OR BARCLAY CARD No. Send SAE f brochure oo requmed u = - '
)
L7 |

Everyday Electronics, November 1979



WATFORD ELECTRONICS

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

35 CARDIFF ROAD,

ALL DEVICES BRAND NEW, FULL SPEC. AND FULLY GUARANTEED ORDERS
DESPATCHED BY RETURN 'OF POST. TERMS OF BUSIN

P
INSTITUTIONS® OFFICIAL ORDERS ACCEPTEO. TRADE AND EXPORT INQUIRY
WELCOME. PAP ADD 30p TO ALL ORDERS UNDER £10-00. OVERSEAS ORDERS

VA

We stock many more items. It

POSTAGE AT COST. AIRISI.IRFA(:E4

Export orders no V.A.T. Applica
all prices are exclusive of V.A.T.

Station: Watford Migh Street.

Saturday $.00 am-$.00 pm. Ample Free Car Parking space avnlllblo.

POLYESTER CAPACITORS: Axlal Iead type (Values are In uF)

400V : 1nF, 1nS, 2n2, 3n3, 4n7, 6n8, 10m, 1

150n, 220n, 2‘9. 330n 470n 4|r‘ 680n

180V : 39uF, 100n, 150n, 220n

5n $p; 18n 10p; 22n, 33n 11p; 47n,
S2p; 1uF 64p; 2u 82p.

1000V : 10nF, 18n, 20p; 22n 22p; 47n 26p; 100n 38p; 470n 33p; 1uF 1159.

POLYESTER RADIAL LEAD CAPACITORS (250V)

le to U.K. Customers only. Untess stated otherwlise

Please add 18% to total cost including P & P.
:ayl to visit us. We are situated behind Watford Footbail

Ground. Nearest Underground/BR

Open Monday to

68n 14p; 100n 17p;

p; 330n, 470n 19p; 630n, wF 22p; 145, 2u2 32p; 4u7 36p.

FEED THROUGH

10nF, 15n, 22n, 27n, Sp; 33n, 47n, 88n, 100n Tp} 150n 10p ; 220n, 330n CAPACITORS

13p; 4700 17p. 680n 18p; 1uF IZp 1115 30p; 2u2 Mp.

1000pF 350V sp

ELECTROLYTIC CAPACITORS:
250V110088p ; 83V 0:47,1-0,1-8,2-2
50V 80, 100,

Axlll Ioad ly:o (\(aluu are |n xF) 500V : 10 40,
0,15, 228p; 47,32,5012p;
2025p. 470 329. 1000 Sop. 40V 22 33. Dpl 300 12p; 2200 3300 83p; 4700 98p;

;47 63p;
100 2p

8V 10, 337D 330, 470 32p ; 1000 49p ; 25V : 10.22 476p; 80,100, 160 8p; 220 250 |Jp 470, 640
2!9,1000 27p; 1500 Mp.2200 45p ; 3300 62p: 4700 §5p; 18V : 10, 40, 47, 60 Tpi100, 125 8p; 220,

330|4p:4701lp 1000, 1500 20p ; 2200
TAG-END T

34p; 10V : 100 8p; 640 12p ; 1000 14

YPE: 450V : 100uF 180 3 70V : 4700 183p; 84V : 3300 |Mp. 2500 98p ; 50V : 3300

105p; 2200 “e; 00V : 15,000 399p ; 4700 120p ; 4000 92p ; 3300 93p 3 2500 83p ; 2200 83p ; 2000 +

2000 120p; 30V : 4700 DOp 23V : 8400

108p ; 4700 83p ; 3300 DOp, 2200 80p.

TANTALUM BEAD CAPACI- |
TORS 38V :0-1u4F,0:22,0 33,0 47, |
0681022uF ‘3,47, 6828V
1-8,1020V:1-81 10uF 13p each
47, 100 40p. 10V : 22uF, 33 20p BV ;
47, 68, 100, 30p 3V : 68, 100uF. 20p

MYLAR FILM CAPACITORS

100V : 0-001, 0-002, 0-005, 0-01uF 8p
0-018, 0-02, 0-04, 0-05, 0-058uF Tp
0 1[lF 0 299 S0V: 0-47 12p

MINIATURE TYPE TRIMMERS
2-8:-6pF, 3-10pF, 10-40pF 22p
8-25pF, 8-45pF, 60nF, 88pF 30p

COMPRESSION TRIMMERS
3-40pF, 10-80pF 30p ; 26-190pF 33p
100 S00pF 45p 1250pF S8p.

POTENTIOMETERS : (ROTARY)
Carbon Trnck. 0-25W Log & 0-5W
Llnnr Valu

K&HK (LIn. only) Single !'Ip
8K-2 MQ single gang
8K-2 M(1 single with DP switch ﬂp
SK-2 M (2 double gang T8p

SLIDER POTENTIOMETER
0-28W lo: 'g and linear values 60mm
8K (2-500K 0 slno [ nuna

10K (2-500K (2 dual g
Sell Stick Graduaied Bezell

20p
25p
PRESET POTENTIOMETERS
Vertlcal & Horizontal

0-1W 50 Q—5MQ Minlature o
0-28W 100 —3-3M QQ Horlz
0-28W 200 2—4-TM{Q) Vert

10p

POLYSTYRENE CAPACITORS
10pF 10 1nF Bp; 1-8nF to 10nF 10p,

SILVER MICA (Values In pF) 3-3,
4-7, 6-8, 10, 12, 18, 22, 33, 47, 50, 68,
75, 82, 85, 100, 120, 150, 180 9p each |
220, 250, 300, 330, 380, 380,

600, 820 18p each
1000, 1200, 1800, 2000 20p each

CERAMIC CAPACITORS: 50V
0-3pF to 10nF 4p; 22n to 100n 8p.

EURO BREADBOARD £§-30.

VOLTAGE REGULATORS®

RESISTORS: Carbon Flim, High
Stability, Low Nolae, Minlature
Tolerance 8%.

1-99 1004

1p
1p
Sp 4p
2% Metal FIlm100-1M lp 4p
1/ Metal FIim 810-1M 8p  6p
1004 price applies to Rnlllou of
each value not mixed.

OPTO
ELECTRONICS
LEDs plus clips
TIL209 Red 1
TIL211 Grn 17
TIL212 Yellow 18
2" Red 15
2”Yellow Graen 18
Square LED s
RP12 6

5 4
7 Seg Displays
LS400

TIL312 C An 3~ 108
TIL313 C Cth3” 108

7op | 2NSTTT

|0plD

AN3840
LCD 3; digit
Tii3o7
SWITCHES
ToseLEzA 2sov

DPDT le
4 pole on“oﬁ $4p

su
OGGLI

S-Dec 350p
U-DGC ‘A’ ‘.59

T-Dec 400p
U-Dec 'B' 699p

er$8p
SPST on/oﬂ S4p
DPDT 6 tage 70p
DPDT c/oft

174126
11 (74128
74132
74136
74141
74142
74143
4144

74LS47

63/74L5365

48/74L8375
41,74LS374
43|74LS378
40:74LS670
40/74LS873
118/74L5674
1y ———
43 CMOoSs
4000
4001

LINEARIC's
9 702

709C 14 pin
o (710

723

733

741C 8 pin

741C

AY-1-0212
AY-1-1313A
AY-1-1320
AY 1- 5050
AY-1-505
AY-1- am/s
AY-3-8500
AY-5-1224 A
AY-8-1230
CA30N
|CA3018
CA3020

CA3123E
CA8130
CA3140
ICL7106E
1CLT107
ICM7205
ICM7217A

TO3 +ve -ve

7805 145p 7908 220p | o
7812 145p M2 220p A
7818 145p -— =
7818 145p =

T0220 Plastic Casing
7808 #5p 7905
7812 83p
7815 8Sp
7818 85p
7824 6Sp
TO92 Plastic Casing
78L0S 30p T9L0S  €%p
78L62 30p -_—
78182 30p =
79L12  83p

78L12 30p
78L1S 30p L8 65p
MVRS

CA3085 95 LM323K 628
LM300H 170 MVRi12 S0
TAAS50 50

EE TEACH-IN
Complete kit of parts
now avaliable £20-98,

398 ZN1034
20 ( 2N3707

74125

pole c/over zu;
PUSH BuTTO TRANSISTORS
AC128

AC126
AC127

Sopring Loaded MPSU0S S8

75p SPST onjofl  #5p
5p SPDT cjover T0p
3p OPDT 6 Tag 85p

T SWITCHES * Minlature Non-Locking
L) Push to Make 15p Push to Break 25p
ROCKER: SPST on/off 10A 250V 23p
ROCKE lluminated (white)

Lighta when on: 3A 240V S2p
ROTARY: (ADJUSTABLE STOP) 1 pole/
2-12 way 2p/2-6W, 3p/2-4W, 4p/2-3W. 4p
ROTARY : Mains 250V AC, 4 Amp

7912

19

15 | 2N3819
25 | 2N3820
zs | 2N3882

45p

DIL SOCKETS + (Low Profile - Texas)
TBA6S25B 95 | 8 pin 10p; 14 pin 12p; 16 pln 13p; 18 pin 18p;
TDA1412 150 ' 20 pin 22p; 24 pin 25p: 28 pln 39p; 40 Eln $0p.

DIODES ZENERS SCRs

AA119 Range 2V7 to Thyristors
:WVg 400mW 0-6A/200V Wp
0-8A/100V 3p

LM327N 270
LM37K 350 LM723 39

JACKSONS VARIABLE
CAPACITORS
0 2 3855F with

Dielectric
slow motion

100/300pF 140p
S500pF 185p
[ A) Ball Drive
4511/DAF 113p
Dlal Drive 4103
61/3861 8S0p
Drum S4mm 40p
0-1-365pF 245p
0023650F 273p
DENCO COILS
‘DP' VALVE TVPE

Drive 328p
00 208[116 28%p
h slow
motion drlve 325p
C804-5pF 10 18
25 50 pl 17%p
100, 150pF _ 275p
‘L' 3 x 310pF lﬂp
00-3 x 25pF 430p

RDT ”D
RFC 5 chokes §

Gp each
Ranqe JVJ to
3w

P3Vv.1

>|5p sach
NOISE

284
BRIDG

1A/50V
1A/100V

160 | sg

0-8A/200A 35p
1A600V 70
8A300V a3
LX)
4

E 59
RECTIFIERS 1 92
(plaslic cage)

1SA[700V 195p
2N4444  140p
150

38

RFC'I(ﬂmH)‘OIp |
1 FT 13; 14; 18;
6 17 92p
1FT18/1-6 |0‘p
1 FT 18/485 105p
TOCH 88p

1A/200V 23
1A 400V 4
1A/600V
2A/80V

2A/100V
2A/200V
2A/400V
2A/600V
4A,100V
4A[200V
4A/400V
4A/600V
4A/800V
8A/100V
8A/200V
BA 400V

[
B9A Valve Holder MWSFR 90p
2%p MW/LW SFR108p

AuSBSARABOBONARARN

VEROBOARD 0- 1 01 01
{copper clad) (nlaln)
2 x 3§ 48p p  24p
- S " 3A/1000V 30
*) 3
x 9
x ‘l

a4

43p
7 92
7 | We  stock a
4 wide selection
Pkt o' 35 pins 22 ot  Electronic
Spot face cutter Books and
Pin Insertion tool Magazines |

2

25A1000VOIOD
T2BOOOD 120
i —— Matched

palr add 20p
per palr

DIAC
sT2 25

BY184
VM18 DIL ZTX301
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UKS67
LOGIC CIRCUIT
TEST PROBE

A very handy device for checking
the state of Loglc Circuits, red &
green state indicators.

Power supply=5 V.D.C.

©O/C Current =10 M/A

Under Load Current=380 M/A
Dia. =25mm 100mm

Price £5-57 inc. VAT, P & P 50p.

7 HUGHENDEN ROAD, HASTINGS, SUSSEX. TN34 3TG

ELECTRONIC KITS'

Telephone: HASTINGS (0424) 436004

UK108

F.M.
MICROTRANSMITTER

This simpile and efficient tra
mitter has many diverse y
amongst which: as a radlo
microphone, baby alarm etc.
The range Is approx. 300 metres
max. Complete with high sensi-
tivity dynamic microphone and
telescopic antenna.

Supply 9V D.C.

Frequency range = 838-108MHZ
Transistors = BC208-B-2N708
Size — 92 x 60 x 35mm

Waelght = 130GM

£10-05 Inc. VAT, Post & packing 50p
Not licenceable in the UK
export only

UK 406
PORTABLE
SIGNAL TRACER

This is a very useful Instru-
ment for tracing faults In
radio’s, television's & audio
amplifier's. This device has a
Probe & low frequency
input.
Frequency range = 100HZ =
500MHZ

R.F.Probe Sanlmvlty = 10mV
A. F. Sensitivity =
Transistors = 2 x BC209 B
integrated Circuit = TAA611
Diode = AA119

FET — 2N3819

Powered. from internal 9V D.C.

battery
_7£:5-02 inc, VAT, Post & packing
0.

UKST?
VARIABLE
STABILIZED POWER
SUPPLY

0-20v D.C. at 2-5 amps

With current limiting controi
Short clrcuit proot

Metering for voitage & current
Maln: \’I*onun 115-220-250V

Load Ragulnlon = 0-15%
Max Ripple < 1m

Transistors — 2N3055—BD‘|38—
BC160-BC3078

Diodes = 5 x IN5401

Zener Diodes — BZY88 C8V2
Integrated Circuit = LN723-C
Dimensions = 235 x 80 x 190mm

£44-54 Inc. VAT, Post & packing
£1:00

UK562
TRANSISTOR &
DIODE TESTER

This handy device allows a quick

and easlly read check of the con-
dition of diodes and NPN & PNFP

transistors.
Powered by
battery

Base current=10-100 UA
Parameter measured =B (Beta)
Dimensions =85 x 145 x 55mm
Price £17-16 inc. VAT.P & P 75p

internal 45V

k

UK233
AUTOMOBILE,
ANTENNA
AMPLIFIER

This unit very much increases
the sensitivity of any carradio
and improves stereo uc.pllon
on VHF. It also

UK232
AM-FM ANTENNA
AMPLIFIER

This unit increases the sen-
sitivity of any radio over a
wide range of frequencies.
and fre-

for mlsmatchlna due to extra

?umcy modulntlon broadcnl.

and economical
way using a compact unit that
to instali.

C.
Gal n = AM (LM/MW/SW) 25d8

capacit in along

cable.

Supply 12v D.C. negative earth is eas

Gain W, = 11-12db M. Supply 12V D.
. = 15-18db VHF =

108MHZ 14-15dB

Transistor BF273

Kit £6-47 inc. VAT

Wired & tested £7°38 inc. VAT,
Post & packing 50p.

FM 88-108 MHZ 75 ohm 15dB
Current Drain = 6mA
Transistor BF273

Kit £5-69 Inc. VAT.

Wired & tested £6-96 Inc. VAT,
Post & packing 50p.

FOR CATALOGUE OF COMPLETE RANGE OF KITS AND METAL CABINETS PLEASE SEND S.A.E.
TRADE AND EXPORT ENQUIRIES WELCOMED

FIRST

MAIL ORDER DEPT,

CRESCENT RADIO LTD.

, ST. MICHAELS TERRACE, WOOD GREEN LONDON, N22. 4S).

and STILL BEST!

We've been producing our Elec-
tronics Components Catalogue for
over 20 years. During that time
we've learned a lot, not only in the
art of catalogue production but in
building a business that serves
the needs of constructors. Little
wonder that we have a reputation
second to none for our catalogue—
and for the service that backs it up.
Experience both for yourself. Just
send £1-30 with the coupon and a
catalogue will come by return of
post.

@® About 2,500 items clearly listed and indexed.

@ Profusely itlustrated throughout.

@ 128 A-4 size pages, bound in full-colour cover.

@ Bargain list of unrepeatable offers included free.

@ Catalogue contains details of simple Credit Scheme.

HOME RADIO (Components) LTD.
Dept. EE., 234-240 London Road, Mitcham, Surrey CR4 3D

NAME.

ADDRESS .. .. .

-l GNP G T T o oEr e e o» = o L]
Please write your Name and Address In biock capitais

PHONE 01-888 3206

“FLIP*

Push button heads or tails.
Complete kit and full instructions
supplied.

A pocket game.
Easy to build and great to play.
Kit price—£5:25+159% VAT. Post free.

4 OHM DOOR MOUNTING
CAR LOUDSPEAKERS

door Y
54 inch units with smart front grili.

High performance, mounting.

4 ohms.
carton.

10 oz magnet, 12 watts,
in  attractive see-through
£12-60 + 15% VAT. per pair.

HEAVY DUTY XOVER
2 WAY 8 OHM
A 2 way 8 ohm H/D Xover suitable for
L/S systems up to 100 watt.
Fitted with screw tdrminals for input
and a three position '"HF LEVEL’ switch
whichselects either Flat, —3dB ar— 6dB.
ONLY £3-00 4+ 15% VAT

LOUDSPEAKERS %0,
2}” (57mm) 8 or 75 ohm + 15% VAT
(please state impedance req’d)
PSI STABILISED
POWER SUPPLY
240v AC input. Outputs: 3, 6, 7-5 and
9 volts DC at maximum 400 ma. Three
switches: On-off, Polarity Reversing and
Voitage Change. Regulated to supply
exact marked voltages from no load up
to maximum current. Dimensions: 127
X 76 x 57mm. £6-50 + 15%, VAT.

Pl AN LS Ul ki biin L B S L LI
PS2 i2 VOLT HEAVYY DUTY
POWER SUPPLY
12 volt 1-5 amp suitable for using auto
cassettes from domestic mains. Approx.
size: 105 x 100 x 60mm.£10 inc. VAT.

CR4il0 DESOLDERING PUMP

f

ONLY £6 + 159 VAT
High suction pump with automatic
ejection. Knurled, anti corrosive casing.
Teflon nozzle.

3 KILOWATT PSYCHEDELIC
LIGHT CONTROL UNIT

1000W lighting per channel, max.
This 3 channel sound to light unit is
housed in a robust metal case, with a
sensitivity control for each channel
i.e. Bass, middle and treble. Full
instructions supplied. S.A.E. for spec.
sheet. ONLY £20-00 4+ 15% VAT

A CRESCENT ‘SUPERBUY’
Goodmans 5 8 ohm long throw H/D
foudspeaker.

Mounting plate is integral with L/S
chassis and has fixing holes with centres
spaced, at 54 (dlagonally).

ONLY £5:00415% VAT

CR LVI 12v DRILL
£12:00 15% VAT
BRITISH MADE *Versadrilt”, |2 volts
DC. Compact battery operated power
tool, sufficiently powerful to perform
all the operations associated with 240v
dritls. Dimensions:— 150 x 50mm (dia.)

POST THIS COUPON

with cheque or P.O. for £1:30

[o2]

94

| HoME RADIO (Components) LTD.
234-240 London Road, Mitcham. Surrey CR4 D
Gk GE G O an TIv e ks ons onn G T -

Dept. EE

‘P&P' ORDERS UP TO €5, Add 30p S
ORDERS £5-£10, Add 50p | |

All orders over £10 post free! |
3T {Boriit Ao

Please add VAT as shown.
S.A.E. with all enquiries pi -
Personal callers welcome at: 21 GREEN LANES, PALMERS GREEN Ni3.
ALSO. 13 SOUTH MALL, EDMONTON GREEN, EDMONTON.
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The opportunities in electronics, today, and for the We give modern training courses in all fields of electronics
future are limitless — throughout the world. Jobs for — practical D.l1.Y. courses — courses for City & Guilds exams,
qualified people are available everywhere at very high the Radio Amateur licence and also training for the new
salaries. Running your own business, also, in electronics Computer Technology. We specialise only in electronics and
— especially for the servicing of radio, TV and all associated have over 40 years experience in the subject.
equipment — can make for a varied, interesting and highly All the training can be carried out in the comfort of your
renumerative career. There will never be enough specialists own home and at your own pace.
to cope with the ever increasing amount of electronic A tutor is available to whom you can write at any time
equipment coming on to the world market. for advice or help during your work.

and acareer.

@ COURSES AVAILABLE

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.

@ CiTY & GUILDS CERTIFICATES
{IN TELECOMMUNICATIONS AND
ELECTRONICS.

@ RAD!IO AMATEUR LICENCE.

@ COMPUTER TECHNOLOGY WITH
HOME TRAINING COMPUTER.

Free 32 page
Colour Booklet.

@ DIGITAL ELECTRONICS.
@ BEGINNERS PRACTICAL COURSE.
@ RADIO AND TELEVISION SERVICE. §

@ AND MANY OTHERS.

WE ARE AN INTERNATIONAL SCHOOL
SPECIALISING IN ELECTRONICS
TRAINING ONLY AND HAVE OVER

40 YEARS EXPERIENCE IN THIS
SUBJECT.

---------------------------------------------------------------

! Post now, without obllgatlon to:-

i BRITISH NATIONAL RADIO and |
' ELECTRONICS SCHOOL Grannet tsans:

Everyday Electronics, November 1979 695



Price
£0-12
£0-12
£0-14
£0-14
£0-18
£0-18

Type Price | Type Price | Type Prlce Tge Price
CD4015 £0-94 | CD4026 £1-38 | CD4043 £1-01 | CD4070 £0-20
CD4001 £0-18 | CD4016 £0-49 | CD4027 £0-58 | CD4044 £0-94 | CD4071 £0-20
CD4002 £0-18 | CD4017 £0-94 | CD4028 £0-78 | CD4045 £1-61 | CD4072 £0-20
CD4006 £1:06 | CD4018 £0-98 | CD4029 £0-98 | CD4046 £1-50 | CD4081 £6-20
CD4007 £0-20 [ CD4019 £0-48 | CD4030 £0-55 | CD4047 £1-00 | CD4082 £0-25

2 50 00 00 0D 0 00 00 00 00 G0 00 00

>
-]
-
=
»
o
=
3
@
o
Q
3
-
Tow

CD4010 £0-55 | CD4022 £0-94 | CD4037 £1-09 | CD4054 £1-27
CD4011 £0-23 | CD4023 £0-22 | CD4040 £1-01 | CD4055 £1-15
CD4012 £0-22 | CD4024 £0-75 | CD4041 £0-87 | CD4056 £1-55
CD4013 CD4025 £0-22 | CD4042 £0-83 | CD4069 £0-20

5 X : 1 ; ;
Al Balace £ ; b : ; LINEAR ICs

Price
33

[o}
(=]
4
2
<@
»
L
=
«

CD4518 £1-15

Type Price
MC1312 £2-19
CA3014 £1-55 | LM304 £1-84 | MC1350 £1-38
CA3018 £0-75 | LM308 £1-15 | MC1352 £1-61 i £0-40
CA3020 £1-96 | LM309 £1-73 | MC1469 £3-39 | UA723C£0-52 | TAAG21A
CA3028 £0-92 | LM320-5V MC1496 £1-04 | 72723 £0-52 £2-30
o £1-73 | NES36 £3-06 | UA741C £0-28 | TAA621B
CA3036 £1-15 LM320-12£\/1 o NE550 £1-09 | 72741 o £2-88

ACY30  £0-40 [ BC214 CA3042 £1-73 NES55 £0-28 | 741P . TAA661£1-73
ﬁgrgg £0-40 ggﬂ;'( CA3043 £2-13 | LM320-15V NES556  £0-69 TAD100£1-50
ABie i BcEe SRS E31 | Lo | NEE £ Radssr e

2 3052 £1- - 566 g o
AD142  £0-98 | BC227 CA3054 £1-27 £1-73 | NE 196

567 - £0-86
CA3075 £1-73 | LM380 £0-98 | UA702C£0-53 TBAB10 £1-13

AD149  £0-69 | BC251 CA3081 £1-73 | LM381 £167 | 72702 + £0-53 | SN76013N TBAS820 £0-81
AD161  £0-40 | BC251A CA3089 £2-30 | LM3900 £0-67 | UA703 £0-29 2-01 | TBA9200
Ag:gfl'l :::? 5828‘2 CA3090 £4-14 | MC1303L UAT709 £0-29 | SN76023 £2-01 £2-88
Aoioz LEO R0 CA3123 £2-19 £0-98 | 72709 £0-53 | SN76110£1-73 ‘rcmwosz

CA3130 £1-07 | MC1304 £2-19 | 709P  £0-29 | SN76115£2-19
0

MC1310 £1-09 | UATI0C £0-46 | SN76660£0 86 | TBABOO £0-92

Price | Type
£0-08 | BY164 £0-59
BY176

A 22:; gg;;? 2amp ToS Case No. Price 10 amp Price
AU110  £1-61|BCY72 :68“- - o Voits ; co-m
AUM3  £1-61 | BCZI0 a/100 03 | 100  TR110a/100
BC107  £0-09 | BCZ11 200  TR12a/200 £0-59 | 200  TR110a/200 £1-06
BC107A  £0-09 | BCZ12 400 TR12a/400 _€0-82 | 400 TR110aja00 £1:29
BC1078  £0-10 |BD115  £0 e ——a—— g [
"BC107C  £0-12 [BD116  £0 vamp {oamp

1os® Lo psljiETMAIE £D 100 TR16a/100 £0'59 | 400  TR110aj400p £1-29
BC108A £0-08|BD123  £0 200 - TR16a/200 £0-70 lacs
BC108BL_TE0 T0MIS0 128 0 £0 400 TR16a/400 £089 | BRt0 £023 D3  £0-23

SILICON 2 amp

d SILICON 1 amp

BC114 £0-18 'BD136 Type No. Price Type No. Price
BC115  £0-22 BD137 50v RMS BRiS50  £0-23 50v RMS BR250  £0-52
16 £0-22 { BD138 100v RMS 8R1100  £0-25 100v RMS BR2100  £0-55
BCT16A BD139 200v RMS BR1400  £0-29 200v RMS BR2200  £0-60
7 £0-23BD140 400y RMS BR1400  £0-41 400v RMS BR2 400  £0-67
gg:g :g;g B?}gﬁ‘l 1000v RMS BR2 1000 £0-78

BC120  £0-46 [ BD155 SILICON 10 amp SILICON 25 amp
8C125 £0-2¢ | BD17S ype No. Price Type No. Price
BC126  £0-25 [ BDI76 50v RMS BR1050 £1-73 50v RMS BRO550  £2-19
BC132  £0-21 | BDITY 200 RMS BR10200 £1-96 200 RMS BR25200 £2-53
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Send your orders to:
DEPT. EEil, PO BOX 6, WARE, HERTS. Tel: 0920-3182

Visit our NEW shop: 3 BALDOCK ST., WARE, HERTS. Telex: 81786
BOOKS BY BABANI OPTOELEGTRONICS AUDIO LEADS

BP6 Englneers & Machinists Ref, Tables £9-50 NEW INCREASED RANGE—ALL 1ST QUALITY No. Type Price
BP14 2nd Book Transistor Equivs, & Subs. £1-10 LEDS (dIffused) 107 FM Indoor Ribbon Aerlal £0-89
BP24 52 Projects Using IC741 (or Equlv.) £8-95 O/No. Type Size Colour Price 113 3-5mm Jack plug to 3-3mm Jack plug length
BP26  Radio Antenna Book Long Distance Re- 1501  ARL20% (TiL208) 3mm (-125) RED £8-12 1-8m £0-88
ception & Transmission £0-85 1502 MIL3232 (TIL219) 3mm (-125) GREEN £0-22 114 5 pin DIN plug to 3-Smm Jack connected to
BP27  Glant Chart of Radio Electronic Semi- 1503  MIL3331 (OPL212A}  3mm (-125) YELLOW  £0-22 pins 3 & 5length 1-5m £0-98
conductor & Logic Symbols £0-00 1504  ARL4850 (FLV117) smm {'2 } RED £40-12 195 S pin DIN plug to 3-5mm Jack connected to
8P32  Bulld Metal & Treasure Locators £1-00 1505  MILS251 (TIL222) Smm (-2 ; GREEN £z pins 1 & 4 length 1-5m £0-98
8P3S Handbook of IC Audio Preamplifier & 1506  MIL5351 (MV5353) Smm (-2 YELLOW £0-22 116 Car aerial extenslon screened ingulated lead.
Power Amplifier Construction £1-28 1509 FLVi1Y Smm (-2 ) CLEAR £0-13 Fitted plug and socket £1-44
BP36 50 Cicts use Germ/S11/Zener Diodes £0-75 (1. Red) 117 AC mains connecting 'eac fo rcassette record-
BP39 50 Fleld Effect Trans Projects £1-2% SUPER ‘'HI-BRITE' TYPE ers and radlos 2 metres £0-78
BP40  Digital IC Equivs. & PIn Connection £2-30 1521 MIL3 3mm (-125) RED 3 118 % pin DIN phono plug to stereo headphone.
BP4 Linear IC Equivs. & Pin Connection £2-75 1522  MILS2 sSmm (-2 ) RED Jack socket £1-2
BP42 50 Simple LED Circuits £0-7% 1514 ORP12 Light dependent resistor 119 2 + 2 pin DIN plugs to stereo Jack socket with
BP43  How to make Walkie-Talkies £1-28 1520 OCP71 Photo transistor attenuation network for stereo headphones
BP45  Projects on Opto-electronics £1-25 } 1 ep cLIPS Length 0-2m R
BP46  Radlo Circults Using IC's £1-35 1508/125 pack of 5 125 clips 120 Car stereo connector. Vartable geometry plug
gs:g gob:lrg'ﬁls‘c;:gle:cut: ::’a'ng:o&l:'e" 2;55 9508/2 packol5 2 clips to fit most car cassettes. 8-track cartridge and
e P::ulav Eclec(mnlc Pm,“(sv 1. DISPLAYS: comblr;atl:n u:lln.‘Sup:.)Ile- with infined fuse
BPS50  IC LM3900 Projects £1-35 DLI03 7 seament D P left (30" height) Common Anode | g."a"‘"cﬂ" d."G l':' 't" g"’; J £0-99
BP55  Radio Stations Guide £1-45 | RED Single Digit O/NO. 1523 £9-88 Moo Jutk alos Bog o3 MogolJackiplugltsl i
BP160 Coll Deslgn & Construction Manual £0-78 RDELLO"SM""":‘B""’"' D P left (30 helarg) 1%%"'""’" Ancds | 124 3pin DIN plug fo 3 pin DIN plug. Length1-5m  £0-95
BP202  Handbook of Integrated Clrcults Equlva- oy | DUS2T, Tsegment D P teft (507 helght) Common Ancds b1 goll" DiNpluo 1o 8 pin DIN plug: Lengil -Sm., [£9-85
BP205 st Book HI-FI Speaker Enclospres £0-75 | RED Tivo-Digit Reflactor NO. 152¢ £2,08 By C-RiPlug torTilnned erien ed: Lengt ™
BP213  Circults for Model Rallways £1-00 DL727 7 segment D P right {(510” height) Common Ancde 121 5 ln DIN plug to 4 Phono Pl All eol £9
BP21S Shortwave Circults & Gear for Experimen- RED Two-Digit light Plr D/NO. 1512 £2-07 ‘L Vst 9'\;'91 o, no Plugs. colour
Ters & Radic Hams go-¢s | DLI4T 7segment D P left (620" helght) = Common Anode | ) §° AT M My , (G
BP217  Solld State Power Supply Handbook £0-85 3%%%1‘;’3?}8{'&2’2‘ Pipe O/NO. 1511 £1-73 o plug to 3 pln socket. Lengt 509
g:& §°hzr°if:~°fv:?::!733.'53’32‘:;:1"»'; 3:2 I:olallon Br Voitage 1500 1 fwd. current 129 Ln’l'v;tDIN gluo to 3 pin DN plug mirror image. EC-21
g:gf igz'°{>'°‘fc"§'r%‘|'e'§sc“a' 5 ::;: CILN Single Channel 6 pin DIP standard type—optically 130 iD"“ DIN plug to 2 pin DIN inline socket. "
BP225 A Practicdl Intro to Digital IC's £0-55 | coupled pair with Intra-red LED Emitter and NPN Silicon | . Lenotham o Npluot&dandiss ot
BP226 Build Advanced Short-wave Recelvers £1-20 | Photo Teansiator L Of NOSIWT, o & et o P PIGoM SMéian £0-905
BP227 g:glngcn&vs Guide to Bullding Electronle ¢ u anqyelielp 'OINO. 1408 &1z | 122 2pin DIN pl'uwt'o 2pin OIN socket. Langth 1om  £1°13
1 1 pin plug to ono plugs
CILQ74 Multi-Channel 16 pin DIP Fgur(l)so!nt:d Chann:zs“ ;:°""°'_.,°I'§d rlm‘a;éﬁun'm l.s’n £0-88
MEL I (TIL81) NPN LIGHT DETECTOR 13¢ Sioin DIN plugitolz{zhonoisackots
NEWNES BOOKS $ilicon Bhoto Darlington Amplifier—VCBO 30V VECO 1oV 1 Connected plns 3 4 5. Length 23cm £oT8
100mA Ptot 300mW IL Min. 0-5 Typ 2mA 1D 100mA nA 135 5 pin DIN socket to 2 Phono plugs
Transistors 3rd Ed. O/NO. t496 £0 29 Connected pins 3 & 5. Length 23cm £0'78
217 Integrated Clrcuits 1 136 gloli:dls(ere: headphone extension lead. &
ack, length 8m 2
g:g 2&‘1‘3&;‘:‘“"”" ; TEA CH'IN 80 178 AC mains lead for calculators, etc. £60-52
% SrlFoluv TV 2nd Ed. ¥ Wg can %ﬂevde)l'sloc; all the parts rflmtnred {except banehry
B P and euroboar or this project, as lsted in part 1 of the
222 20 Solid gla:e :rol. for Car 1 October issue of Everyday Electronics, TRANSFORMERS
223 20 Solid State Proj, for Home KIT 1 TUTOR DECK

110 Int. Circ. Proj. for Home b
X Comprising of ali parts exce (2 PP3 Batteries MINIATURE MAINS Primary 240V
110 Thyristor Projects s R B b eont! N Secondary Price

226 Operational Amp. Pro). for Home 4 i
298 Electriclty % ONLY £14:00 INC. P & P AND VAT. gx_o_—o-gz :%r:': :}:
3238 g:gl‘::::; g::‘d’: :g 5272“2?;? Additional components for parts 1 to 6. 12v-0-12V 100mA £1-29
231 s Gulde to Transist - ONLY £1-75 INC. P & P AND VA MINIATURE MAINS Pvlmm 240V
232 Beginners Gulde to Electric erlng with tw
233 Beginners Gulde to Radlo I — | (] Price
2024 MT2BO—O—8V 0-8Y RMS £1-34

335 Eloctronic Dlsgrams : FUSE HOLDERS AND FUSES K3 MT1500-12v 012V RMS €1 .84

236 Electronic Components 1 AMP MAINS Primary 240V

237 Printed Clrcuit Assembly q
238 Transistor Pocket Book Description Mol Secondeny e a P
239 50 Photoelectric Circuits 20mm x Smm chassis mounting 506 £0-18 2027 9V_0-9V 1 amp £2.30 P4 P asp
240 Semiconductor Handbook Part 1 14in. x {in. chassis mounting 507 £014 } 508 12V-0-12V 1 amp £2.99 P &P sSp
241 Semiconductor Handbook Part 2 1iin. carinline type 508 £0-18 | © o0 15V_0-15V 1 amp £316 P& P 56p
242 Electronlcs Pocket Book Panel mounting 20mm 509 £0-23 § 5000 30V-0-30V 1 amp £3-97 P &P 86p
244 Beginners Gulde to Integrated Clrcults Panel mounting 1}in. 510 £e-37
209 BI-PAK TTL Data Book UICK BLOW 20mm STANDARD MAINS Primary 240V
Bi-PAK CMOS Data Book Type No. Type No. Type No. Muiti-tapped dary mains s availabledn § amp,
150mA 611 Tp 1A 615 &p 3A 619  &p 1 amp and 2 amp curven( rating. Socondary taps are 0-19-25-
250mA 612 6p 1-5A 616 7p 4A 620 10p 33-40-50V. Voltages availabie by use of taps.
SSOMA 813 op 2A 617 &p S5A 621 &p l 7 8, 10, 14, 15, 17, 19, 25, 31, 33, 40, 25-0-25V
614 3p 2:5A 618 7p Rallng Price
o ioti N ANTI SURGE 20mm 2031 § amp £3-11 P& P3g6p
D;E‘; o |°" " 197 Type No. Type No. Type No. 2032 1 amp £5-06 P &P gép
[Tl e o 100mA 622 1A 625 2-5A 628 2033 2amp £6-27 PaP gl
Fovele switch SPST 12 amp 250V ac 197 2500y 628 2A - 626 3-18A 629 2035 240V Primary 0-55V @
Togole switch DPDT 1 amp 250V ac 1976 S00aa 824 ey oA P 24 Secondary 90T VR ED
Rotarylon-ofimains Switch i OUICK-BLOW 11in SPECIAL OFFER
Bye e e ol e iy Type No. Type No. Type No. 2042240V Primary 0-20V @ 2A Secondary. By removing 5 turng
ush switch—Push to brea 9 250mA 631 5027;/: 632 " 800mA 634 for each volt from the -%clonldary :vln;lrI'no any v‘ollaqe up to 20V
p eacl 2A Is easily obtainable Ideal for the experimenter,
ROCKER SWITCH Colour Mo, Price | ryoe wo. T B Type No. @ y e o Sh
A range of rocker RED 1980 £0-35 1A 635 2/5A 638 4A 641
switches SPST—moulded BLACK 1981 £0-35 2A 637 3A 639 SA 642
In high Insuiation WHITE 1982 £0-35 All 8p each
material available in a BLUE 1983 £8-35
choice of colours ideal YELLOW 1984 £0-35
tor small apparatus EUMINOUS 1985 £0-35 INSTRUMENT CASES in two sections vinyl covered top
and sides, aluminium bottom, front and back.
Description No. Price No. Length Width Helght Price
Minlature SPST toggle 2 amp 250V ac 1958 £0-81 BA BOLTS—packs of BA threaded cadmium plated crews 155 8in Stin 2in £1-T3
Miniature SPST toggle 2 amp 250V ac 1959 £0-38 | siotted cheese head. Supplied In multiples of 50. 156 1in 8in 3in £2-92
Miniature DPDT toggle 2 amp 250V ac 1960 £0n Type No. Pri Type No. Price 157 8in 44in 1#in £1-79
Mlqnslgm;e DPDT toggle centre off 2 amp - - 1in. OBA 839 nn_ 4BA 846 £6-37 158 9n s3in 2¢in £2-43
Push-button SPST 2 amp 250V ac oo on B Hin OmA e8 o T ALUMINIUM BOXES Made from bright afl. folded con-
Push-button SPST 2 amp 250V .ac 1983 £1-09 in. 2BA 843 in. 6BA 849 struction each box complete with half-inch-deep lid and
Push-button DPDT 2 amp 250V ac 1964 £1:34 iln. 2BA 844 FH im. 6BA 850 ;‘C;‘"“ Length Width Height Price
1in. 4BA 845 . ! !
MIDGET WAFER SWITCHES BA NUTS—packs of cadmium plated full nuts In multiptes | 152 Siln 2in 1jin 20°98
Single bank wafer type—suitable for switching at 250V ac of 50. UTS =S cad L tfinttsfinimuitinla 160 4in 4in 1gin £0-95
100mA or 150V d¢ In non-reactive loads make-before-break Type No. Price Type No. Price 161 4in 24in 1$in £8-33
contacts. These swiiches have a spindle 0-25 In dia. and 30 | OBA 355 £0-83  4BA 857 ge3s | 192 3in Sin bl el
indexing. 2BA 856 £0-58 8BA 3ss  £e2s | 1%3 o 24in a0 e
Description No. Price BA WASHERS—flat lum plated plain washers 165 b H 231n £1-43
1 pole 12 way 1965 55 supplied in muitiples of 50, 168 sl" GI" 3 £1.02
2 pole & way 1966 [ Type No. Price Type No. Price I" “" 2|" £118
3 pole 4 way 1967 coss | oBa B9 £18 4BA 861 £0-ta | 197 by " 9
4 pole 3 way 1968 £0-55 SOLDEI TA |'4 6BA i 862I £0-14 SL?PEIQvonla;umlnlum boxes with black vinyl baulnnd 1ld|eln
GS—Hot Inned supplied in multiples of 50. & alum nlum ack, top & front—strong construction easily
MICRO SWITCHES No. Price Type No. Pries Type No Price accessable.
Plagtic button gives llmple t pole change over action £6-29 0BA 851 £0-48 lgA 853 £0-28 169 21/8in $3/8in 'Hln 2in  3Hin 8in £5-45
Rating 10 amp 250V a 1970 2BA 852 £0-32 6BA 854 £0-25 | 168 28/8in Tin 16in  4jin  1tin  £8-31
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Projects... Theory...

and Popular Features ...

There are several active pastimes that
depend entirely upon electronics
though the participants are not neces-
sarily involved in or even concerned
with the techniques employed, but
only with the resultant effects pro-
duced by some action on their part.

Radio control of models is a notable
example. Its practice well demon-
strates a marriage of technology and
art. Anyone who has watched the
adroitness with which an experienced
and skilled operator manccuvres a
model aircraft in the air above and
around him causing the model to
enact the antics of a real lifesize craft,
can be filled only with admiration . . .
and envy.

So it is no wonder that radio con-
trol has a very large following and is
backed by a sizeable industry catering
for the special needs of these R/C
enthusiasts—from models of all kinds
through servo-mechanisms to com-
plete transmitters and receivers.

Of the large numbers who partici-
pate in R/C perhaps the majority buy
everything ready made and concen-
trate on the ‘“real business” of
operating their favourite kind of
model. A fair number do however add
further to their enjoyment by building
their own model aircraft, boats or
wheeled vehicles. And finally some,
certainly a smaller proportion of the
whole, actually build their own radio
transmitting and receiving equipment.

To this latter group, as well as to
the general electronics enthusiast, we
shall be directing special attention

over the next few months. The EE
Radio Control System is an “entire”
system and it uses a well proven cir-
cuit that is equally amenable to the
needs and requirements of novice as
well as experienced operator. The
overall project is a result of team-
work: three designers have co-
operated to produce this system which
has been subjected to exhaustive field
tests, culminating in the very credit-
able achievements by one of the trio
during the Manx Soaring Champion-
ships on the Isle of Man last August.

We hope that through this project
many of our readers will discover
another fascinating pastime and have
the additional pleasure of modestly
remarking to admiring onlookers—
“'Oh yes, I built the electronics my-
self”,

And now for something quite dif-
ferent. Circuits simple, useful and all
built on a standard size board. That
sums up Uniboards, a new series of
quick one-off’s featuring commonplace
discrete semiconductors that starts
this month. Just the job for new-
comers to cut their teeth on and
assuredly worth more than a passing
glance from older hands.

o

Our December issue will be published on Friday, November 16. See page 740 for details.

Readers’ Enquiries

We cannot undertake to answer readers' letters requesting modifications,
designs or information on commercial equipment or subjects not published
by us. All letters requiring a personal reply should be accompanied by a

stamped self-addressed envelope.

We cannot undertake to engage in discussions on the telephone.

Component Supplies

Readers should note that we do not supply electronic components for
building the projects featured in EVERYDAY ELECTRONICS, but these
requirements can be met by our advertisers.

All reasonable precautions are taken to ensure that the advice and data given to
readers are reliable. We cannot however guarantee it, and we cannot accept iegal re-
sponsibility for it. Prices quoted are those current as we go to press.
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oFUNGTIC
GENERRTOR
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T MuUsT first be emphasised that
this project requires the use
of an oscilloscope for the adjust-
ments necessary to obtain the cor-
rect mark-to-space ratio for each
waveform and also the shape and
purity of the sinewave. This can-
not be done audibly, or with an
audio signal reading meter.

An audio range signal generator
of this nature is a valuable piece
of test equipment and has dozens
of applications in testing and per-
formance measurement of both
audio and other electronic equip-
ment. It has a total frequency
coverage of 15Hz to 100kHz in four
ranges, see Table 1.

Table 1. Band coverage of the
3-Function Generator.

Band No. Coverage

1(x1) 15 to 250Hz

2 (x10) 150 to 2,500Hz

3 (x100) 1,500 to 25,000Hz
4 (xkHz) 10 to 100kHz

The output is continuously vari-
able with maximum signal levels
as shown in Table 2.

Table 2. Maximum output levels
for the three functions.

Function Level (volts)
Sinewave 1(r.m.s.)
Square-wave 2-5 (pk-pk)
Trigngular-wave 1 (r.m.s.)

The “r.m.s.” levels are accord-
ing to a normal r.m.s, type a.c
(audio signal) reading meter. The
maximum Jlevel square-wave signal
will also read out on a similar
meter at about 1-5V (approximate
r.m.s. value),

700
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The sinewave signal has a mini-
mum harmonic distortion factor of
about 2 per cent when correctly
adjusted but lower than this is not
possible as the sinewave is ob-
tained by electronic shaping with-
in IC1 and not by pure generation.

Although the sinewave is not
suitable for harmonic distortion
analysis with a t.h.d. meter it is
quite adequate for all audio equip-
ment frequency response measure-
ments, audio amplifier power out-
put and bandwidth measurement,
frequency comparison, and so on.

The triangleé-wave is quite pure
and also has numerous applica-
tions in electronics as well as
audio, particularly as the ‘ramp”
rise and fall is perfectly linear;

The square-wave has a rise time
of only 2 micraseconds and so can
be wused effectively For .audio
amplifier square-wave tests as well
as for a “clock pulse” source with

a 1-to-1 mark-space ratio at any
frequency within the range of the
generator.

THE CIRCUIT

The circuit diagram of the 3-
Function Generator is shown in
Fig. 1. Most of the work is carried
out internally by the 8038 sine-
square-triangle generator i.c. with
external CR network-switching to
provide the wide frequency cover-
age specified. The output signals
from IC1 are coupled to an op-
amp, IC2, with switched negative
feedback to provide (a) a nominal
output level of 1V r.m.s. from the
sine and triangle waves with the
least possible distortion of the
waveforms (b) amplified square-
wave, with limited negative feed-
back, to obtain a fast rise time
and uniform flat top characteristic,
even down to 15Hz and (c) a low
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impedance, nominal 600 ohms, for
the generator output.

Calibration on the first three
ranges (X1, X10 and X100) is
uniform (since time constants are
in decade ratio) so only the one
scale is required. On the kilohertz
(kHz) range, 10 to 100kHz, the
time constant deviates in ratio to
the others to limit maximum fre-
quency to 100kHz. Above this
value the square-wave would be of
little use and in any case the fre-
quency response of the 741 op-amp
(IC2) starts to fall off above this.

If the calibrated scale printed
with this article is copied or cut
out and used, all frequencies
should be within about 10 per cent
of true.

More accurate calibration would
of course be possible with the aid
of a high grade laboratory type
signal generator and oscilloscope
but this is hardly necessary for
normal practical use. However, the
generator is very stable and will
hold continuously at any set fre-
quency to within a few cycles.

Intidentally by splitting the fre-
quency ranges into four, the cali-
bration is spread out much more
and so makes it easier to get close
to intermediate frequencies.

GENERATOR I.C.

Returning to the circuit we have
the basic generator IC1 which has
three outputs that simultaneously
provide the sine, square and tri-
angle waveforms, hence the
switched selection of these by the
ganged pair S2a and S2b. Fre-
quency ranges are selected by S1
which simply brings in the appro-
priate C value to operate with VR1
the frequency control and R1, R2,
the range limiters. Note that VR1
is a log. potentiometer—do not use
a linear potentiometer. The preset
VR2, is adjustment for the mark-
space ratio of the waveforms and
setting this is the first reason why
an oscilloscope is essential.

The presets VR3 and VR4, set
the purity of the sinewave and
again this cannot be done without
an oscilloscope although adjust-
ment could, in this case, be made
with the aid of a distortion bridge
but more of this later.

The potentiometer VRS is the
signal level output control
although it actually controls the
level of signals from IC1 into the
741 op-amp which is a basic ampli-
fier configuration with megative
feedback switched as appropriate
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Fig. 1. The complete circuit diagram of the 3-Function Generator
Including the mains derived power supply. Note that R19 needs
to be calculated for transformer used—see text.

to obtain a uniform output from
the sine and triangle waves and
a fast rise time from the square-
waves.

The output feed capacitor
is kept large to obtain a flat
topped square-wave down to 15Hz
but in order to check this, an
oscilloscope with a d.c. input
on the Y-amplifier must be used.
Scope amplifier input capacitors
(a.c. coupling) are usually too
small in value to obtain flat top
square-wave displays at frequen-
cies as low as 15Hz (see oscillo-
grams in this article).

POWER SUPPLY

The circuit requires a smooth
30V d.c. supply. This is derived
from the mains in a conventional
manner. Mains voltage enters the
unit via 83 and appears across the
primary of T1; 24V a.c. (nominal)
is produced across T1 secondary
which is then full-wave rectified by
the diode bridge D2 to D5, produc-
ing a d.c. level across Cl10 equal
to the peak value of T1 secondary
voltage (i.e. 24v2) plus an over-
voltage due to the regulation
factor of the transformer.

The prototype used a trans-
former with a secondary current
rating of 250mA, resulting in total
voltage at C10 +ve of 41V. The
current required by the circuit is
25mA. Therefore to obtain 30V
at Cll +ve, 11 volts must be
dropped across R19 when 25mA
flows.
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From Ohm’s law, R19=11/0-025
=440 ohms. The nearest preferred
value above is chosen, i.e. 470
ohms.

To determine the value of R19
for other transformers that might
be used, carry out the following.

With the power supply section
not connected to the rest of the
circuit, measure the voltage across
Cl0, (V) and then calculate the
value of a resistor, R,, to place in
parallel with C10 to cause 25mA
to flow:

Ry=Vw/0-025 ohms

Measure the voltage now at Cl0
+ve, call this V'n. Remove R,. The
value of R19=(V’',—30)/0-025
ohms.

Calculate R19 wattage from
(V'mn—30) X0-025 watts.

The complete generator and its
power supply will fit comfortably
into a Verobox type 75-1412K
which has aluminium front and
rear panels. The generator circuit
board and its controls are situated
on the front panel with the rear
panel holding the power supply
board and transformer.

Drilling details for the front
panel are shown in Fig. 2. The
diameter of some of the holes, e.g.

Miscellaneous

COMPONENTS “$rxf:c

Resistors

R1 1kQ R7 15kQ R13 10kQ

R2 22kQ R8  150kQ R14 10kQ

R3 4-7k0 R9  33kQ R15 10k

R4 10MQ R10 3-9ka R16 15kQ

R5 4-7k0 R11 1MQ R17 120kQ

R6 15kQ R12 1MQ R18 6800
All § watt carbon 4-5% except where - R19 4700 i W (see
stated otherwise text)

Potentiometers

VR1 10kl carbon log.

VR2 1kQ miniature horizontal preset

VR3, 4 100kQ miniature horizontal preset (2 off)
VRS 10k carbon linear.

Capacitors

500uF 25V elect.

10uF 15V elect.

100uF 15V elect.

500uF 50V elect.

2,200uF 35V elect.

0-0047uF ceramic or plastic

Shap

page 742

C1 0-1u4F ceramic or plastic c7
C2 0-22uF ceramic or plastic Cs8
C3 0-022uF ceramic or plastic C9
C4 2200pF ceramic or plastic C10
C5 500pF silvered mica C11
C6 10uF 15V elect. C12

Semiconductors

IC1 8038 function generator i.c.
IC2 41 operational amplifier (8 pin d.i.l.)
D1 1N4148 or similar small signal silicon diode

D2 to D5 50V 1A bridge rectifier

S1 1-pole 4-way rotary switch

S2 2-pole 3-way rotary switch

S3 mains single-pole on/off toggle

T mains primary/24V 25m A secondary—see text

LP1  mains panel mounting neon

SK1  panel mounting phono socket

0-1 inch matrix perforated board size 58 x 26 holes; 3-way terminal
block; three-core mains cable; 8-pin and 14 pin d.i.l. sockets (1 off each);
control knobs (4 off); case Verobox type 75-1412K; plastic spacers and
6BA fixings; rubber grommet to suit mains cable; 6BA solder tag;
connecting wire; 1-5mm thick clear Perspex approx. 100 x 75mm.

the on/off switch and the panel

R e Sl s s g . mounted neon may need to be
DRILLING DETAILS | e o) v 20

changed to suit the components
i ) ; e _ used.
= b e gy f &, L s ' The generator circuit is built on

€ = 70 SUITFIXING N Gl .
SO a piece of 0-1 inch matrix per-

forated board size 58X 26 holes.
The layout of the components and
wiring details on both sides of the
board #nd interwiring between the
panel mounted controls is shown
in Fig. 3. Although the generator
circuit board layout is not critical,
the constructor is advised to retain
the position of all the components
as closely as possible to avoid
interaction and waveform cross-

ALL DIMENSIONS
IN

J_ talk.

In the prototype the generator
circuit board was mounted on the
front panel using 30mm long
plastic spacers and self-tapping
screws.

180

Fig. 2. Dimensions and drilling details for the front panel of the unit with some suggested
panel markings.
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Fig. 3. Above. The layout of the com-
ponents and interwiring on both sides
of the circuit board. Note that some
wires pass through holes to make con-
nections to components/wiring at
other locations. Left. The internal face
of the front panel showing component
positions, interwiring and connections
© ® ® to be made to the board.
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The completed generator circuit board showing pesitioning of components.

There is no particular order to
be followed in the assembly of
components on this board except
perhaps to begin by inserting the
Veropins, used for component
anchorage, and the i.c. sockets.
Some interconnecting wires use
tinned copper wire and others use
p.v.c. covered wire. Where there
is any danger of a link wire touch-
ing another wire or component
lead, the p.v.c. type is essential.
Alternatively, tinned copper wire
and sleeving may be employed.

When assembly is complete,
sufficient lengths of flying lead
should be attached to the board
to reach the panel mounted com-
ponents, and this wiring carried
out. The board can then be
screwed in place on its spacers.

POWER SUPPLY SECTION

As previously stated, the power
supply board is fitted with the
transformer on the back panel.
The board is mounted on spacers
to keep it clear of the metal back
panel. The layout of the compo-
nents is shown in Fig. 4 together
with the interwiring on the under-
side. Note that this differs slightly
from that in the photograph. The
author used two 1,000uF 25V capa-
citors in series to form a 500uF
50V capacitor. This has been re-
placed in the text and diagrams by
a single capacitor of this value.

Secure the transformer to the
back panel remembering to place
a solder tag on one of the fixings
for earthing purposes. Make the
connection between the board and
T1 secondary and secure the board
in place; R19 should not yet be
connected, its value may need to
be determined as explained
-earlier.
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The two wires interconnecting the
boards should not be connected
until R19 is in place. In the proto-
type, a convenient method of con-
necting the mains cable to the
transformer primary was to use a
short length of plastic screw-
terminal. The mains cable should
of course be passed out through
the rear panel via a rubber grom-
met or strain relief bush. Complete
the wiring to S3 and LP1.

CALIBRATED FREQUENCY
SCALE

A full-size copy of the calibrated
frequency scale as used on the
prototype is shown in Fig. 5. This
can be cut out or photocopied and
pasted on thin card. It is secured
under the locknut of the fre-
quency control VR1 but if a thin
Perspex plate can also be made to
cover it, so much the better.

A graticule type pointer, like
that on the prototype is also worth
while and not difficult to make
from thin Perspex to the size

]

shown in Fig. 6 and which is glued
(Araldite) or screwed to the back
of a plain control knob

CHECKING OUT AND
ADJUSTMENT

As already mentioned, an
oscilloscope is necessary for adjust-
ment of the presets VR2, VR3 and
VR4. The oscilloscope Y-amplifier
input is connected to the generator
output socket and the output con-
trol set at maximum. A pre-
liminary check with the frequency
range switch S1 on X 10 frequency
scale pointer at 100 (1,000Hz) and
waveform switch S2 set to
‘“square”, will establish that the
generator is operating, in which
case first check the supply rail
positive to ground voltage at the
junction of R19 and Cl11 (power
supply) which should be 30V +1V.
If not, it may be necessary to
slightly change the value of R19
to obtain 30V as close as possible
otherwise the output level and
calibration of the generator may
be affected. With this done, adjust
VRI1 to obtain a square-wave (still
at 1,000Hz) with a uniform 1-to-1
mark-space as in the oscillogram
Fig. Tb. Next, switch S2 to sine-
wave output and adjust VR3 and
VR4 together, each a little bit one

£12

excluding case

Mounting of the generator circuit board on the rear of the front panel.
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SOLDER TAG

® 240V A.C.MAINS

Fig. 4. Shows the power supply circuit board and transformer
mounted on the internal face of the rear panel, and interwiring.

Fig. 5 (right). Full size copy of the frequency dial used in the
prototype.

Fig. 6 (below right). Construction details for the frequency control
pointer.

Prototype power supply board and interwiring. The two capa-
citors forming C10 have been replaced by a single capacitor.

CALIBRATED SCALE AND
THIN PERSPEX COVER

i PERSPEX /
B - o -T— POINTER
- ‘..ll.l'll..ll:; - \~.1
: ‘ e _
P
Everyday Electronics, November 1979 e T




SQUARE

TRIANGLE

Fig. 7. Photograph of oscilloscope screen
containing the three functions generated
by the prototype (a) sinewave (b) square-
wave (c) triangle-wave.

way or the other, to obtain the
closest possible replica of the sine-
wave in oscillogram Fig. 7a. Each
of the waveforms shown in this
photo were taken from the proto-
type generator.

Now switch to triangle wave for
which no other adjustment is
necessary as its mark-space has
already been established. It will
appear as in the oscillogram Fig.
Tc.

If an r.m.s. reading a.c. volt-
meter is available check that the
output level is appropriate from
each waveform and over the whole
frequency range. A reasonable
assessment of this can of course
be made with a calibrated oscillo-
scope.

If a distortion analyser is avail-
able, the sinewave purity can be
adjusted with VR3 and VR4 until
the lowest possible distortion i.e.,

AR 0

ACROSS

1 Wound-up instrument found in
magnetic fields (6, 4).

5 Rough and offensive.

7 We would usually not be
clapped out of these con-
ductors.

8 Analysis of integrated circuit
system goes through the body.

10 Part of the less-heavy em.
spectrum (5, 4).

13 Something fishy
transistor output.

14 Wires with electromagnetic
privacy (8, 5).

16 To rm.s. about will give a
rough passage (Anag.).

17 Chronological list for TV and
calculator.

19 Single-minded tape (3, 5).

21 Carrier on the waves.

22 Horsey problem.

23 Maximum displacement across
a wave (4, 2, 4).

about this
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Fig. 8. Shows the rise time obtained from
the prototype square-wave output signal.

about 2 per cent at 1,000Hz is
obtained.

Some further checks on square-
wave outputs can be carried out
with a calibrated oscilloscope and
preferably one with a d.c. input
to the Y-amplifier and a time base
range in the microseconds region.
On a fast time base range the rise
time of the square-wave can be
verified and this should be in the
region of 2 microseconds for 90
per cent of the rise as shown in
the oscillogram Fig. 8.

At 15 to 20Hz the square-wave
should have an almost perfectly
flat top as in oscillogram Fig. 9 but
this will only be apparent with d.c.
coupling into the ’scope.

USES

An audio range three waveform
generator of this nature is a very
desirable item of test equipment

DOWN

1 Defensive device against elec-

trical disturbance.

2 No lag beside (Anag.).

1t’s no sin.

Is a sort of output as a

matter of debate.

5 Random access memory, sheep-

ishly.

6 To break up an electronic

marriage?

9 A test or I'm guessing (Anag.).
11 CR might define one (4, 5).
12 Sound intensity measurer

(1,1,5).

14 End of transmissions for the
day (4, 4).

15 The table is turned into de-
corative activity.

17 Lagging behind or leading, we
all pass through one from
time to time.

18 mmfmme | om o e v s

-

Fig. 9. Even at 15Hz the top of the square-
wave is almost flat.

but its full use requires an a.c.
(audio range) voltmeter and an
oscilloscope at least to carry out
tests and measurements on audio
amplifiers, tape recorders and
various kinds of purely electronic
circuitry as mentioned earlier.

With the extra essential items of
test equipment as above, one
could measure frequency re-
sponses of audio amplifiers and
tape recorders, responses of tone-
controls, filters and pre-amplifiers,
carry out square-wave tests on
amplifiers, check frequencies of
other generators and oscillators
and measure the power output of
audio amplifiers etc.

Incidentally a quite good but
secondhand oscilloscope is not

difficult to get hold of at a reason-
able price and is one of the most
valuable of all the numerous items
of test equipment to be found in
workshops and laboratories. hud

20 Intellectual head - characteris-
tic.

21 Beat frequency oscillator, to
begin with.

Solution on page 730
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tuner

BY F.G.RAYER

TUNER to provide a.m. reception

on medium and long wave
bands increases the scope and en-
tertainment value of an audio am-
plifier. This tuner has sufficient
output for even insensitive ampli-
fiers, while avoiding the relative
complication of a superhet circuit.
Coverage is approximately 1600 to
600kHz m.w., and 490 to 185kHz
Lw., or 360 to 145kHz l.w.

CIRCUIT DESCRIPTION

The circuit diagram of the tuner
is shown in Fig. 1.

The circuit ocomprises an r.f.
amplifier, TR1, a diode detector, D1
and an audio amplifier TR2 with
high output impedance.

Signals generated in the aerial

are fed via SK1 into L1 primary
and induced into L1 secondary to
reach the gate of the r.f. amplifier,
TR1. The potentiometer VRI is
the gain and volume control. As
the wiper of VR1 is moved towards
L1 pin 5, the source bias is in-
creased thereby reducing the gain
of TR1. The aerial signal in L1 pri-
mary is attenuated at the same
time.

The drain terminal of TR1 is
coupled to the primary of ooil L2,
pins 5 and 6, which is tuned by
the second section of the ganged
capacitor, Clb. Each section has
its own trimmer, C2 and CS5 respec-
tively.

Note that a dual 500pF gang
can be used but will require a little
extra space.

A tapping on the secondary
winding of L2 is used as a signal
source for the detector/smoothing
capacitor D1/C6. A tapping is used
to avoid unnecessary loading of L2.

The audio output from D1 is
coupled to the base of audio ampli-
fier TR1 by C7; TR2 is wired as a

s T
\y/SK1 [AERIAL] Rowa
d
. 92
|
gl H
TR
40673
5
R2
100k
278
-
c4
1™ onF
c3
10nF
- 3
q-
1200§
& o
L VR1 540
rNskafEarTr] | SENSTIVI R ool L. 2

Fig. 1. The complete circuit diagram for the Medium and Long Wave Radio Tuner.
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COLLAR
\ : <Penspex
M ~l. . =
ENGRAVED
LINE

92 b
5 Fig. 3. Construction of a simple tuning
dlo o)gl 4 o pointer disc. Half of a brass spindle
L1(PIN5) ° coupler is glued to a 70mm diameter
5

Perspex disc with an engraved radial

TR1,TR2 UNDERSIDE VIEWS line, .
s2

o] @O o 0 ©O 0O 0 0 O°O o]
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Fig. 2. Layout and wiring of components on the top and underside of the plain perforated circuit board and interwiring to panel mounted
components.
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common emitter amplifier provid-
ing considerable boost. The output
is at the collector which is capaci-
tively coupled to the output socket
SK3.

TUNING COILS

The tuner uses two .identical
coils, having six tags, see Fig. 2.
Count from the tag ring slot. Band-
switches Sla and S1b are sections
of a slide switch, and short out
both of the longwave windings
(pins 3 and 4) for medium wave
reception.

The coils are of fixed inductance,
and do not have adjustable cores.
The only adjustment necessary
will be to the trimmers C2 and C5.
To do this, tune in a signal near
the high frequency end of the
m.w. band (ganged capacitor
nearly fully open) and rotate C2
and C5 for best results.

COMPONENT BOARD

Most of the components includ-
ing the dual-ganged capacitor are
assembled on a piece of 0-15 inch
matrix perforated board, 30X12
holes, as in Fig. 2. The 2-gang
capacitor used has two threaded
holes, so' that the board can be
fitted to it with short 4BA bolts.

First solder a lead to the capaci-
tor rotor or frame tag, and bring
it down through a hole in the
board. This is the earthing point
MC in Fig. 2. Extra washers or
similar means of spacing about
3mm thick will be needed between
this capacitor and the board.

Assemble and interconnect the
board-mounted components accord-
ing to Fig. 2. In many places the
wire ends of components can reach
to the required points. Elsewhere,
22s.w.g. or similar connecting wire
is recommended.

Prepare the front panel to accept
the panel-mounted controls and
secure these and the board in posi-
tion.

The ganged capacitor is fitted to
the panel by means of three 12mm
long 4BA bolts, with two nuts each,

The completed radio tuner re-
moved from the case. The circuit
board Is held in place by the
tuning capacitor fixing.

to lock against the capacitor and
panel. This capacitor provides suf-
ficient support for the board.
Should a capacitor without slow
motion be fitted, then this can
come nearer the panel as the
spindle will be shorter. Take care
that the bolts are not so long that

Resistors

R1 100kQ

R2 100kQ

R3 220Q

R4 22kQ

R5 1-8MQ

R6 4-7kQ

All $W carbon +5%

Capacitors

C2 60pF compression trimmer
C3 0-01uF ceramic or plastic
C4 0-01uF ceramic or plastic
C5 60pF compression trimmer
C6 220pF ceramic or plastic
C7 0-47uF ceramic or plastic
C8 4-7uF6V elect.

C9 100uF 12V elect.

Semiconductors

TR2 BC108 silicon npn

Miscellaneous

SK2); case 150 x 100 x 100mm.

C1 2 x 365pF dual ganged (Jackson type 0), slow motion (preferred)

TR1 CA40673 or 3N201 dual gate silicon n-channel MOSFET

D1 OAS81 or similar germanium diode

L1, L2 Repanco type DRR2 (2 off)

VR1/S2 5 kilohm carbon linear with ganged switch
1 d.p.d.t. slide switch

SK1, 2 4mm insulated sockets or similar (2 off)
SK3 3-5mm jack socket

B1 9V PP3 or any other 9V battery

Circuit board; 0-15 inch matrix perforated board, size 30 x 12 holes;
battery connector to suit B1; knobs (2 off); 4BA and 6BA fixings; Per-
spex and bush (for dial); Paxolin or similar, 100 x 40mm (to hoid SK1,

they project inside the capacitor.
The aerial and earth sockets,
SK1, SK2 are to be mounted on a
small piece of Paxolin or similar
material to be fitted to the rear of
the case.
Complete the
shown in Fig. 2.

interwiring as

See

page 742
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Trimmers C2 and C5 are soldered
directly to Cla and C2b, and their
second tags supported by a short,
stout wire to the gang frame. They
are almost vertical, so that they
can be adjusted by means of a
small screwdriver from behind,
with the tuner in its case.

The case employed in the proto-
type had dimensions 150 X100 X
100mm internally, and was made
of metal; plastic or thin wood
could also be used.

POWER SUPPLY

Current drain is small (3mA
measured) and an internal 9 volt
battery is therefore suitable.

The tuner may be operated from
a well decoupled and smoothed
supply obtained from the main
audio amplifier, of about 9 to 12
volts, with negative earth.

TRIMMING

Initially set the trimmers to near
maximum capacity. Subsequently
adjust both for best reception of

a medium wave transmission near
the hf. band end (say 1600 to
1400kHz) as mentioned. For opti-
mum results adjust C2 with the
actual aerial and earth which will
be used, already connected.

For the alternative lw. band
mentioned, cores may be obtained
which can be screwed to the lw.
winding ends of the coils. These
are not necessary, however, for
200kHz reception.

The aerial can be a few feet of
wire indoors, or a somewhat longer
indoor wire carried along one (or
possibly two) walls of the room,
near the ceiling. Either a short or
rather longer out-door aerial may
be used if available. It can be
worthwhile to try one or two
alternatives.

It is recommended that an earth
connection be provided if feasible.

IN USE

The usual type of screened lead
should be employed to feed the
audio signals from the tuner to the
main amplifier.

If the tuner is used for personal
headphone listening, a high resis-
tance headset approximately 2 kil-
ohms will be most satisfactory.

Note that the values are so
arranged that the maximum pos-
sible gain setting of VR1 brings
the tuner to the point of regenera-
tion, as this allows improved sensi-
tivity. This was found to cause no
difficulty with an earth provided,
but with no earthing VR1 must be
adjusted accordingly, or resistor
R3 increased in value until it is
just impossible to bring TR1 into
oscillation. A resistor of about 1-5
kilohms should be suitable.

A tuning pointer can be made
from a stout wire soldered to the
capacitor spindle, or, as used in the
prototype, a disc of thin Perspex
about 70mm in diameter can be
fitted to a bush with set screw,
obtained from an old control knob
with a line scribed along a radius
of the disc. A 180 degree scale can
be glued to the front panel behind
the Perspex disc and later cali-
brated.

pud

BRIGHINIT

I.C. SOCKET

For sometime I have been using one of those
T-Dec breadboards and to use a d.il. integrated cir-
cuit with this you need a special adaptor. This can

cost between £2 to £2-50.

I first came up with the idea of an i.c. socket fitted

with flying leads, but this proved to be a bit clumsy.

Then I hit upon an idea of using a wirewrap i.c,
socket, bending the pins as shown in the diagram
and then snipping the ends level. The socket can

then be plugged in and out of the T-Dec with ease.

CUT PINS TO
EQUAL
LENOTHS

The cost of the Wirewrap I.C. socket should be
between 20 and 30 pence, which is a considerable
saving on the original.

L. A. Privett, Barking.

The Adventures of Tanty Bead

By Matthew Reed

{PAH, 1 SEE CONSTABLE )i/
HDAT ODE HAS =

b

22 2 ;
SEEEN, . e ¢
i il

HELLO DAI,
WHO'VE YOU GOT THEREY

ITS THAT YOUNG HOOLIGAN, SERGE

VOLTAGE. HE TRIED 10 COME THE £
AY UP A ONE-WAY )

SOMEONE RAN
IM TO EARTH !

NGz | |

N1 THIN 3
Loy TP .
R 323 = 4
£ 223 f*»o:’
= T NG ¢

T'LL JUST LET HIM
COOL HIS HEELS IN
THE CADMIUM CELLS
FOR A WHILE.
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EMICONDUCTORS is a term that

embraces a very important family
of electronic devices. The most widely
used, and best known, of such devices
are the diode and the transistor.

The simplest semiconductor device
is the diode. This functions as a one-
way device (or “valve”) for electronic
current. It has two terminals or lead.
out wires. One connection is distin-
guished by a mark of some kind on
the body of the component, and this
is the cathode. For normal conduction
this must be connected to the negative
side of the circuit in which it is to be
used. The other (usually unmarked)
is the anode and goes to the positive
side of the circuit. See Fig. 1.

There are a variety of diodes, vary-
ing size, shape and form. See Fig. 2.

One kind of device commonly
encountered in electronic circuits {s
that generally known as a general
purpose signal diode. Many of these
resemble a small registor in outward
appearance and have a coloured band
at one end of the body which identifles
the cathode.

A SPOT OF CONFUSION

Other types of diodes have some
other kind of mark adjacent to the
cathode lead.

Perhaps somewhat confusing is the
use of a + sign or a red band or tip
to denote the cathode on certain
diodes. This is a throw-back to earlier
days when diodes were used chiefly
for power rectification. The positive

FOIR
BEGINNERS

7y

Fig. 1. Clrcult symbol for a dlode, with
cathode (k) and anode (a) identified.

Fig. 2. Typlcal digdes and methods of
Indentifylng the cathode.

side of the direct current (d.c.) output
from a power rectifying circuit comes
from the cathode of the diode
rectifier, and so this method of coding
makes sense. But when the diode is
employed in other circuit arrange-
ments the basic logic of this method
of identification is somewhat obscure
and confusion is frequently caused.

CIRCUIT SYMBOL

The symbol normally used for a
diode in circuit diagrams is shown in

Fig. 3. (a) Diode forward-blased—conducts. Can be considered as a switch that is
closed. (b) Diode reverse-blased—does not conduct. Can be considered as a switch

Fig. 1. The “bar” represents the
cathode, The arrow head represents
the anode and points in the direction
of conventional curent flow, that is
positive to negative.

It has been general practice to
mark the cathode of the diode symbol
with an “+”, But because of the
possible confusion previously referred
to, we have abandoned this and now
mark the two ends of the diode
symbol “k” and “a”, representing
cathode and anode respectively.

DIODE OPERATION

The diode conducts when the anode
(a) is connected to the positive point
of a circuit, and the cathode (k) to a
more negative (less positive) point.
See Fig. 3a.

When connected the other way
round, (or if the circuit voltages re-
verse) the diode will not conduct, but
becomes a complete barrier to the flow
of direct current. See Fig. 3b.

When the diode is used to rectify
alternating current (a.c.) it behaves
like a switch, “opening” and then
“closing” as the a.c. changes direction,
that is swinging from positive to
negative, See Fig. 4.

The unidirectional output from the
diode is a series of positive going
pulses. The negative-going half of the
a.c. input is suppressed.

Fig. 4. Diode used as a rectifier of a.c.
T is a mains transformer. When “x'" is
positive, the diode will conduct, and d.c.
(conventional current) flows from cathode
back to other end of transformer winding.
When ‘x" is negative, the diode will not

that s open. conduct.
0
] : ! :
CONVENTIONAL
CURRENT FLOW B = B— AC Nz
‘T “l. /\/ 'y OUTPUT
INPUT
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The start of a new series of six easy-to-build transistor-based projects.

All use a standard size piece of stripboard, 10 strips by 24 holes.

Tms simple single-transistor circuit
is designed to sound a miniature
audible warnjng device when light
falls on to a photocell. The photocell
is normally mounted in a dark room
and the alarm is triggered when either
the room lights are switched on or
possibly when light from an intruder’s
torch falls directly on to the photocell.
The circuit will operate satisfac-
torily from a 9 volt battery but as it
is probable that the device will come
in for regular use the device described
here can be wired to operate from the
“9 Volt Power Pack” project to be
described later in this series.

CIRCUIT DESCRIPTION

The circuit diagram of the Opto
Alarm appears in Fig. 1. The photo-
cell, PCC1 is an ORP12 light-depen-
dent resistor which is located in the
room to be protected, and is con-
nected by means of PL1 and SK1.
Together with R1l, PCCl forms a
potential divider: the voltage at the
junction of R1 and PCC1 varies with
the amount of light striking the ld.r.

In absolute darkness the resistance
of an ORP12 is at least 10 megohms,
and so the voltage at the junction of
R1/PCCl is very nearly that of the
supply rail, 9V. Transistor TR1 is
therefore firmly switched off as its
base is not biased.

When light falls on PCCl, its resis-
tance drops (albeit relatively slowly)
and this causes TR1 to switch on. A

712

triggering pulse jis therefore delivered
to the gate of CSR1 and this compo-
nent conducts, The audible warning
device {WD1) will therefore sound.

The thyristor will now remain in
this low impedance state even if the
triggering signal is removed. The only
way to reset CSR1 and mute the
alarm is in this case to switch off the
mains power supply, or switch off the
battery if dry cells are used instead.
Resistor RS will ensure thdat a mini-
mum holding current is flowing in the
anode-cathode circuit of the triggered
thyristor, and so preventing any un-
desirable resetting.

BUZZER
It is important to note that conven-
tional electromechanical  buzzers

should not be used in this circuit.
They feature a very high current con-
sumption normally, and apart from
destroying the specified thyristor such
a unit could greatly reduce battery
life if the circuit is powered by con-
ventional batteries. The miniature
audible warning device used here has
a current consumption of only 15-
20mA.

Whilst the response time of the
l.d.r. is relatively slow, experimenta-
tion with resistor values enabled a
design to be produced which reacts
quickly to a change in light: the
alarm is triggered, for example, by
a torch beam skimming over the
photo-resistor in a darkened room.

Finally, C1 and C2 decouple the
power supply and prevent triggering
of the thyristor during initial switch.
on. A 0 volt supply {s connected via
8K2, the tip of the jack plug being
+8V as usual,

starts here

The prototype was bullt into an
ABS ‘“Bimbox" type 4003. This
measures approximately 85 x 55 x
35mm and has a steel front panel.
The circuit can be accommodated
neatly on a piece of 0+1 inch matrix
stripboard, 10 strips by 24 holes.

There should be no problems with
the construction of the circuit; Fig. 2
illustrates the recommended arrange-
ment of components. As usual note
carefully the connections to the semi-
conductors and in particular ensure
the correct polarity of Cl.

The metal panel of the box is
drilled to carry the miniature buzzer
and also the two jack sockets. A
small hole is also required to enable
the leadouts from the bleeper to pass
through the metal panel to the circuit
board inside.

All interconnections between the
romponent board and front panel can
be completed with stranded flexible
hook-up wire. Make quite certain that
both jack sockets are wired the right
way round. Both sockets must be
wired exactly as shown: note that the
metal panel will in fact be connected
to 0V through the jack sockets.

LIGHT SENSOR

The photocell arrangement in the
prototype is shown in Fig. 2. The
ORP12 is mounted upon a small piece
of tagstrip and connected to its res-
pective jack socket using twin-core
flex terminated with a 3-5mm jack
plug. The length of the flex can be in
excess of 5 metres.

No setting up is required, simply
mount the ld.r. in the room to be
monitored. Obviously it should not be
obscured by any object in the room.

One final point is to remember to
connect up all jack sockets before
switching on the power. If this is not
done then there is the possibility that
the “9 Volt Power Supply” (if used)
could be shorted out when the jack
plug connecting it is being inserted
into the jack socket.

If battery operation is required, the
power input socket SK2 should be re-
placed by an on/off switch located so
as to allow a PP3 battery to sit in the
case, B4
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The completed Opto Alarm showing positioning of the

circuit board and wiring to the jack sockets.
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"c::?; | Fig. 1. The clrcuit diagram of the Opto Alarm. The dotted compon;nts replace SK2

Resistors

R1  22kQ See

R2 4-7kQ

Ry SookD l
RS 1KkQ a

All $W carbon + 5% page 742

Capacitors

C1  150uFI6V elect.
C2 0-1uF polyester C280 or similar

Semiconductors

TR1  BC178 silicon pnp

CSR1 MCR102 thyristor rated 30V
0:8A or similar

PCC1 ORP12 or similar light
dependent resistor

Miscellaneous

SK1, 2 3-5mm jack socket (2 off)—
see text

PL1  3-5mm jack plug

WD1 miniature 9V audible warning
device

Stripboard: 0-1 inch matrix, 10 strips

X 24 holes*; case BIM 4003 or similar;

tagstrip; twin-core flex; stranded

connecting wire; 6BA fixings includ-

ing 5mm spacers; Optional com-

ponents, 9 volt battery and connec-

tor; on/off switch.

Avallable in packs of five boards.

Approx. cost Guidance only

£2.00 excluding case
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N THE first part of this series, we

looked briefly at the physics of
conduction in solids. We will now
look at the differences between
materials that are good at conduct-
ing electricity, such as most
metals, and those which can with-
stand extremely high fields without
conduction, such as glass and most
plastics.

The two types of material are
called conductors and insulators
respectively. There is, in fact, a
third important class of materials,
called semiconductors. These are
normally reasonably good insula-
tors but, under certain circum-
stances, they can be converted into
fairly good conductors.

PHYSICAL MODELS

A physical model of the atoms in
a metal considers them as having
lots of free electrons which pass
easily from atom to atom. The
electrons move about so easily that
they have been likened to the
molecules of a gas.

An insulator, on the other hand,
has atoms (or molecules) whose
electrons are bound very strongly
to the atom. It takes an extremely
high field to move the electrons
from atom to atom.

In semiconductors there is a
different situation: all the elec-
trons are held firmly to the atom
so that there are not many free for
conducting current. By supplying
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energy of the right kind certain
electrons can be transformed into
conduction electrons. There is not
a gradual change but a sudden
jump as the electron changes its
character.

Materials which are semiconduc-
tors in their normal, unadul-
terated, state are called intrinsic
semiconductors, examples being
silicon, germanium, and carbon in
the form of diamond.

OHM'S LAW

Many years ago it was noticed
that a wire of given dimensions
varied as to its conducting proper-
ties according to the type of
material from which it was made.
The effect can be summarised by
saying that different materials
have different resistance to current
flow. Obviously, the term resistance
needs a more precise definition.

The force with which conduction
electrons are bound to the atom
depends, as we have said before,
on the type of atom. It is thus not
surprising that the resistance, or,
conversely, the conductance, of
materials varies. What is more sur-
prising is the fact that for a wide
range of materials the current flow
in a given conductor is directly
proportional to the e.m.f. applied.
Thus, if we know the current that
flows when one volt is applied we
can predict the current that flows
when any other voltage is applied.

The ratio of the voltage to the
current we call the ‘“resistance”.
The mathematical way of defining
resistance is by the equation

R=V/I
where R is the resistance, V the
voltage and 7 the current. We call
this equation Ohm’s Law after its
discoverer.

The units of resistance are ohmes,
one ohm being the resistance
which allows one ampere to flow
when one volt is applied. Con-
versely we can say that one ohm
produces a voltage drop of one volt
when one amp flows through it.

CURRENT VERSUS VOLTAGE
GRAPH

Another way of visualising resis-
tance is by plotting a graph of
current against voltage in a given
component. The resistance is then
given by the slope of the graph.

A pure resistance gives a
straight line current versus voltage
graph—we say there is a linear
relationship between current and
voltage, see Fig. 2.1.

Other components may not give
a straight line but we can still find
the resistance at any point on the
graph by drawing a tangent to the
curve and then measuring the
slope of this line.

SWITCHES

A switch can be defined as a two-
state device—in one state it has
extremely high resistance (it is an
insulator), and in the other state it
has very low resistance (it is a
conductor).

The force which causes it to
change state may be mechanical,
as in an ordinary light switch, or
an electric current or voltage, as
in the case of a relay or an electro-
mechanical solid-state switch.

Switches vary in their specifica-
tions as to how much voltage they
can withstand in their insulating or
“off”” state, and how much current
they can carry in their conducting
or “on” state.

Switches can have more than
just two contacts which are
either open or closed. Mechanical
switches with eight or more con-
tacts are not uncommon.

A very useful type of switch is
the changeover type where a
moving contact, or wiper, makes
contact with either one terminal
or another. This type of switch can
be used as a normaliy closed
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switch, a normally open switch, or
can be used to switch from one
voltage to another.

The circuit symbols for various
types of switch are shown in Fig.
2.2,

RESISTORS

Perhaps the most common circuit
element is the resistor. Resistors
come in a variety of shapes and
sizes but they all have a common
function—to accurately set cur-
rent levels in a circuit when given
voltages are present.

Resistors are somewhat taken
for granted in electronic circuits
but it is quite remarkable that a
component can give such predict-
able behaviour over a vast range
of applied voltages.

Early resistors tended to be
large rods of carbon even for quite
low power dissipations. This was
because internal heating was a
problem in the solid type of con-
struction. Modern resistors use
sophisticated techniques to give
very high performance and stab-
ility combined with small physical
size.

The circuit symbols for various
types of resistors are given in
Fig. 2.3.

TYPES OF RESISTOR

The actual resistive part of a
resistor can be carbon, a thin film
of metal or metal oxide, or a wire
made of a suitable alloy. The
cheapest and probably the most
widely used are carbon type but
often, especially in precisfon instru-
ments, the shortcomings of this
type of resistor necessitate the use
of mere expensive metal film or
metal oxide resistors.

The quality of a type of resistor
can be judged in two ways: its
tolerancé and its stability with
changes in temperature, humidity,
etc. The concept of -tolerance is,
perhaps, a new one and therefore
requires some elaboration.

TOLERANCE

When resistors (or any com-
ponent for that matter) are
actually produced, the manufac-
turer cannot ever make his com-
ponents exactly match the nominal
specification of that component.
He must compromise between
accuracy and cost so he does not
attempt to make resistors eof

exactly the resistance required
but, instead, specifies a band of
values around the nominal within
which the component is acceptable.
In general, the closer the limits of
acceptance are to the nominal
value, the higher the cost.

The band around the nominal
value is usually specified in terms
of a percentage. A “ten ohm, five
per cent” resistor is therefore a
resistor whose real value can be
anything from 9:5 ohms to 10-5
ohms.

Typical tolerances for resistors
are 20 per cent, 10 per cent, 5 per
cent, 2 per cent and 1 per cent.
Tolerances of one per cent or
better make the resistor what is
called a “precision” resistor.

In general, the designer likes to
produce circuits where low toler-
ance (high percentage) resistors
can be used since this keeps down
costs. However, there are many
instances where close tolerance
(low percentage) resistors are
essential.

The concept of tolerance has led
to the formulation of a range of
values for resistors which all
manufacturers now follow. These
values are called preferred values
and the way the actual values have
been arrived at is quite interesting.

2 - AL e e

Fig. 2.1. Plotting current against voltage
shows there to be a straight line (linear)
relationshlp between the two. The slope
of the graph gives the resistance.

T f%

i

{a) {b) {c)

Fig. 2.2. Circuit symbols for switches. {a)
shows a simple on/oft type; (b) a change-
over, and (c) a double-pole changeover.
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PREFERRED VALUES

Since manufacturers cannot
make a resistor of every value
imaginable, they have arrived at a
set of values which the designer
can choose from. This obviously
puts constraints on the circuit
which the designer must be aware
of.

We said earlier that a “ten ohm,
five per cent” resistor could take
any value up to 10-5 ohms. There
is thus no point in making a resis-
tor whose nominal value is less
than this. So, what is the next
highest value that he should make?

The lower limit of the tolerance
band of the new resistor should
not overlap with the upper limit of
the “ten ohm” resistor. A little cal-
culation shows that the next value
is 11 ohms (to the nearest whole
number). Using the same principle
we can find the next highest value
which turns out to be 12 ohms.

Continuing in the same way, a
whole string of values can be
found up to 100 ohms. Above this
the values are simply ten times
the previously calculated values.

It turns out that for five per cent
resistors there are 24 values
between 10 and 100 ohms. We call
any set of values where the upper
limit is ten times the lower limit

N\
R (3° ] : RTH
b oy
@ W ok 5]

Fig. 2.3. Circuit symbots for resistors.
(a) shows a simple resistor, (b) a light
dependent resistor (l.d.r.) and (c) a
thermistor.

(a)

(b)

(c)

L i

Practical examples of the components de-
picted In Fig. 2.3. (a) resistor (b) light
dependent resistor and (c) thermistor.
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a ‘‘decade”, so the previous state-
ment can be summarised by saying
that there are 24 values per
decade. The values are all listed in
Table 2.1 along with the other
series for 20 and 10 per cent.

Each of these series is called an
“E” series and to denote the par-
ticular one we mean, we follow the
E with the number of values per
decade. Hence Table 2.1 lists the
E6 (20 per cent), E12 (10 per cent)
and E24 (5 per cent) series.

POWER RATING

When we looked at conduction
in solids we saw how electrons
move-—bouncing around in a ran-
dom manner but with an overall
drift against the field. The colli-
sions which occur generate heat
and the greater the current the
more collisions occur.

Each collision therefore means
that the electron loses some of its
energy as heat. We say that power
is dissipated when current flows in
aresistive element.

The amount of power dissipated
is proportional to the current flow-
ing through, and the voltage across
the resistor. Thus

P (power)=
I (current) XV (voltage)

Heat will be dissipated in any
resistive element in a circuit
whether it be an actual resistor or
a piece of wire, since this is bound
to have some resistance at normal
temperatures.

When resistors are designed, the
manufacturer tests how much
power the type of resistor can dis-
sipate without any damage. If too
much current is passed through a
resistor it will get hot and even-
tually burn out. Thus when a
resistor is given a power rating it
is really a summary of the maxi-
mum voltage and current which
the resistor can withstand.

To calculate these two quanti-
ties from the power rating and the
value of the resistor, we must
return to Ohm’s Law.

If a voltage V is placed across a
resistance R then the current I is
given by

I=V/R
Now we have seen that
P=VXI

so, substituting in this equation
we get
P=VXV/Ror P=V*R
Rearranging we get
V=yJ(PXR)
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TABLE 21
Range of Preferred Values for Resistors

Tolerance Series Values per decade
20% E6 10 15 22
10 ! E12 10 12 15 18 22 27
52 E24 10 11 12 13 15 16 18 20 22 24 27 30
20% E6 33 47 68
10% E12 33 39 47 56 63 82
5% E24 33 36 39 43 47 51 5 62 68 75 82 O1

-
—

IR

Ry

i S i
=1 B

Al

Typical resistors (left) a wire-wound 5 walt fixed resistor, and (below) carbon resistors
ranging from 1 watt to 1/10th watt. (Top right) three variable resistors (potentiometer):
standard control type and two miniature presets. (Bottom right) light dependent resistor

and thermistor.

Let us look at a real case. What
is the maximum voltage which we
can safely apply across the 100
ohm, one watt resistor?

V= (PXR)=4/(1X100)=10V

We can find the maximum cur-
rent by substituting

V=RXIinP=VX]
giving
P=RXIXIorP=RXI*

Rearranging, I= +/ (P/R)

Again, let us look at a real
example. What is the maximum
current that we can pass through a
1, watt, 47 ohm resistor?

I=+(P/R)=V(1,/47)=
Jjust under 0-01A (10mA)

In transistor and other semi-
conductor circuits, currents are
usually very low, rarely rising over
a few tens of milliamps. In these
cases we will rarely find resistors
over 1 W and usually not more
than 14,W. It is only where large
currents are flowing (as in power
supplies or the output stages of
amplifiers) or high voltages are
present (as in valve circuits) that
we encounter high wattage resis-
tors.

COLOUR CODING

Resistors are usually marked
with their values using three
coloured stripes on the body of

the resistor. The first two indicate
the two digits in the value and the
third the multiplier. Thus, for
instance, red red orange is 22 fol-
lowed by three noughts, which
implies 22,000 ohms.

A fourth band is used to indicate
the tolerance of the resistor.

The colour code is summarised
in Table 2.2.

TABLE 2.2
RESISTOR COLOUR CODE

Carbon and metal oxide resistors normally
have their ohmic value printed on the
body in some form of colour code taking
the form of four coloured bands. Values
are evaluated with the use of the table
below:

1st/2nd  Multi- Toler-
Colour digits plier ance

(A/B) ©) @®+%
Black . 0 1 -
Brown 1 10 1
Red 2 102 2
Orange 3 103 3
Yellow 4 104 4
Green 5 105 -
Blue 6 106 -
Violet 7 107 -
Grey 8 108 -
White 9 10° -
Gold - 10-! 5
Silver - 10-2 10

EXAMPLE: A resistor colour coded as
Orange-white-red-silver, would have a
value of 3-9kQ +£10%.
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Fig. 2.4. The construction of a typical
potentiometer.

POTENTIOMETERS

In electronic circuits the require-
ment often arises to be able to
change a certain parameter
(volume, brightness, tone, etc.)
under manual control. The cheapest
and most readily available variable
component is the variable resistor
or, in its usual form, the potentio-
meter.

A potentiometer is a three-
terminal deyice and has quite a
simple internal construction (Fig.
2.4). It consists of a resistive track
either of carbon or similar material
(though sometimes it is a coil of
wire) with electrical contacts at
either end brought out to two ter-
minals. Electrical connection is
also made to a third terminal but
this can make contact anywhere
along the track, the actual position
being set manually either by a
rotating shaft to which the wiper
is mechanically but not electrically
connected or, in the case of slider
potentiometers, by a linear move-
ment.

To use the potentiometer as
a variable resistor, the movable
contact and one of the other ter-
minals are used. With the wiper at
one end of the track there will be
virtually zero resistance between
the two terminals; with it at the
other end, the full resistance of
the track will be seen. At inter-
mediate . positions a resistance
dependent on the position of the
wiper will be seen (Fig. 2.5a).

The most commonly used type
of potentiometer has a linear rela-
tionship between wiper movement
and resistance. In other words if
wiper movement is plotted against
resistance a straight line is seen.
However, the need sometimes
arises for a potentiometer with a
non-linear characteristic. The most

RESISTANCE o 1O b

WIPER POSITION
(a)

RESISTANCE a TO b

Fig. 2.5 (a) A linear potentiometer has a linear relationship between the wiper position
and resistance whilst (b) a logartithmic potentiometer produces a non-linear graph.

common type of this sort is the
logarithmic type. The relationship
between the wiper position and
resistance being shown in Fig.
2.5b.

Such potentiometers are used
where the parameter to be varied
does not have a linear relationship
to any easily varied circuit para-

meter. For instance, sound output .

power is a logarithmic function of
electrical power so varying elec-
trical power with a linear potentio-
meter would give large changes
in volume at one end of the
potentiometer and small changes
at the other. Using a logarithmic
potentiometer evens out the ad-
justment over the range of the
potentiometer.

MEASUREMENTS USING
POTENTIOMETERS

The name  “potentiometer”
sometimes gives rise to confusion
as it does not appear to be any
sort of “meter”. However, with
suitable calibration and the use of
the simplest of meters it can
indeed be used for measuring.

If a voltage is placed across the
resistive track then the wiper of
the potentiometer can be used to
tap off a proportion of this voltage
(Experiment 2.1).If a simple meter
is placed in the wiper of the
potentiometer then it will indicate
when current flows out of or into
that wiper.

An unknown voltage (which
must be less than that across the
potentiometer track) can now be
measured by connecting it across
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the wiper and one end of the
potentiometer. Providing the knob
is calibrated we can simply adjust
the wiper until no current flows
and this can only occur when the
unknown voltage exactly equals
that across the potentiometer.

LIGHT DEPENDENT
RESISTORS

Ordinary resistors are designed
so that external influences such as
light, heat and mechanical stress
have very little effect on the
nominal resistance. There are,
however, special resistors which
exhibit marked changes in resis-
tance with these influences.

Light dependent resistors
(Ldrs) are made of a special
material which produces more con-
duction electrons when exposed to
light. They should not be confused
with solar cells which are sources
of e.m.f. not completely passive as
ld.r.s are.

Experiment 2.2 shows a simple
light meter using a readily avail-
able ld.r.

THERMISTORS

Another type of resistor called a
thermistor exhibits large changes
of resistance with temperature.
Any heating tends to increase con-
ductivity since electrons get
“knocked off” as the heat agitates
the atoms. However, in thermis-
tars, the materials are specially
chosen so that the changes are
large.
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EXPERIMENT 2.1:
A SIMPLE VOLTMETER

Components needed: 100k resistor

To use a potentiometer as a voltmeter,
the scale of the potentiometer needs to be
calibrated. Because the track is linear, we
know that equal divisions on the scale will

epresent equal changes in resistance.

q’hus it is simply necessary to divide the
scale into ten equal increments using for
instance a protractor.

Note that the rotation of the knob is
restricted to 270 degrees (three quarters of
a full rotation) so only this part needs to
be divided up (see Fig. 2.6(c) ). Each of the
ten divisions can be further subdivided
into two or maybe ten if it is intended to
try to make more accurate measurements
but since the battery voltage is-not known
to a high degree of accuracy this is not
really a practical proposition.

The circuit of the simple voitmeter is
shown in Fig. 2.6(a) and the board layout

Clockwise
—L éc f
VR b

| R1

8
o 1k} 5 U1 oo
: Qa

[

in Fig. 2.6(b). Note the 100kQ reslstor in
series with the meter. This is not really
part of the voltmeter but serves to protect
the meter should the wiper of the potentio-
meter be at 0V and the positive end of the
meter connected to a voitage.

Each division of the scale represents
one tenth of the voltage across the poten-
tiometer, in this case 9V. Connect say a

Fig. 2.6. A simple

voltmeter which can

be built on the Tutor-

Deck. (a) shows the

circuit diagram and -
(b) the component T
layout on the deck.

(c) shows the poten-

tiometer scale.

_@4._3.

ME!
| MEASURING
[’ TERMINALS

EXPERIMENT 2.2:
A SIMPLE LIGHT METER

Components needed:
ORP12 light dependent resistor
10kQ2 resistor
100kQ2 resistor

The change in resistance of a light
dependent resistor (1.d.r.) with illumination
can be measured using the simple volt-
meter described in the preceeding experi-
ment. In order to convert the change in
resistance into a change in voltage we
need to pass a current through the l.d.r.
Our voltmeter can only measure up to 9V
so the voltage across the I.d.r. needs to be
about a few volts in normal light to make
a useful light meter.

The data tells us that the resistance in
sunlight is about 3-5kQ so placing a 10kQ2

)

resistor in series with it and connecting
the combination to the 9V supply used for
the potentiometer should produce a read-
ing of about 3V.

The complete circuit of the simple volt-
meter is shown in Fig. 2.7 (a) and the board
layout in Fig. 2.7(b).

Adjust the potentiometer until the meter
reads zero and note the reading. Now vary

Fig. 2.7. A simple
light meter using a
light dependent re-
sistor. (a) shows the
circuit and (b) the
component layout.
Pcey [ 3]

Clockwise

:Bl ‘ b 4 Ri +
VRY A\ A\ e 1
19 rkn§ U ko ( : )

s e
Pec ]
ORP12

ME?

R2
02

1-5V torch battery across the "voltmeter"”
terminals (note the polarity). Adjust the
potentiometer until the meter reads zero,
that Is mid-scale. Read off the scale.

The reading should be about 1-7 cor-
responding to a voltage of approximately
1-5V. Note that the "meter'" cannot read
more than the voltage across the potentio-

meter—in our case 9V.

+9v

ME1

Ve VRi{c)}
R

WR1(b)

VRl (a)

ov

the light that falls on the Ld.r. either by
shading it or by taking it closer to the light
source. Adjust the potentiometer to bring
the meter back to zero. For decreased light
the scale reading should fall indicating
that the resistance of the I.d.r. has risen.
With increased light the meter reading
should rise indicating a fall in the resis-
tance of the l.d.r.

M
= Ri(e)

VR1{a)

714

Everyday Electronics, November 1979




Fig. 2.8. Left and right hand panels of the Tutor Deck.

Fig. 2.9. Diagram of the Eurobreadboard in-
dicating how individual sockets are J)ef-
manently interconnected inside the board.

Fig 2.6c (below).
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Since current through any resis-
tive element tends to produce heat,
these resistors tend to exhibit a
resistance which goes down as cur-
rent goes up.

PART 2 QUESTIONS

2.1. ‘A resistor of 100 chms has
SmA flowing through It. What s
~ the voltage across it:
a) 0-8volts
b) 5 voits
c) 0-05 voits?

2.2. 250 volts is applied across a
10,000 ohm resistor. How much
current will flow: =
a) 2-5 amps
b) 25mA
c) 250mA?

2.3. How much power |s-dissl-
pated by the resistor in the pre-
- vious question: k
a) 6-25 watts
b) 0-625 watts
c) 25 watts?

In older types of television re-
ceivers one could find thermistors
in the heater circuits of the valves.
These valve heaters tend to have
very low resistance when cold so a

2.4, What value is a resistor with
the colour code yellow, violet,
red: :

a) 47 ohms

b) 4700 chms

¢) 270,000 ohms?

2.8, What colour code will a
resistor of 150,000 ohms have:
a) brown, green, yeliow
b) brown, green, orange
c) yeliow, green, black?

PART 1 ANSWERS

1.1.b)1.2.d) 1.3.c) 1,4. b) 1.5. b)
and ¢)
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thermistor was used to limit the
initial current but to allow the
right current to flow once the
heaters warmed up.

The thermistor just described
has a negative temperature co-
efficient, this is indicated by the
sign —t° (see Fig. 2.3c). There are
also available positive temperature
coefficlent (4-t°) thermistors. In
the case of these devices, their
resistance increases when the cur-
rent increases beyond the *“nor-
mal” working current.

STRAIN GAUGES

If a piece of wire is stretched it
tends to reduce its cross section
which in turn tends to increase its
resistance. This principle is used in
strain gauges which are used to
measure mechanical stress. Thin
conductive layers are formed on a
flexible substrate. When the sub-
strate bends the conductive layer
is stretched and the resistance
changes:.

In Part 3 we will look at electric
circuits and see how Ohm’s Law
enables us to calculate currents in
each component of a circuit
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By B. H. Baily

UNSISTS

EXPLAINED

HE BIRTH of electronic sound
generation was probably around
the time of the early valve-operated
radios, which succeeded the old *“cat’s
whisker” crystal sets. The use of
electronic vacuum tubes, or valves,
brought with it the property of ampli-
fication, which is the boosting of the
minute signals from the radio aerial.
With amplification came the possi-
bility of feeding back a boosted signal
in order to further boost the overall
result. An adjustable control was pro-
vided so as to allow accurate feed-
back to be set such that the maxi-
mum boost would occur, without over-
doing it and causing over-feedback
which resulted in oscillation.
Over-use of the “reaction control”
as it was known, caused all manner
of squeaks and whistles to emerge
from the then-popular horn loud-
speaker! Enter the new age of elec-
tronically-produced “music”, as the
earlier version of the audio oscillator
was born.

ELECTRONIC ORGANS

It was not long before oscillators
were used to produce the basic tone
generators of the first valye electronic
organs. These used a bank of twelve
such oscillators, each of which pro-
duced one note of the top twelve
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notes of the organ keyboard. (Twelve
notes comprise oné chromatic octave,
i.e. including sharps and flats or
“black” notes).

The remaining octaves were de-
rived, note for note, by dividing the
frequency from each oscillator by a
factor of two to produce a note
exactly one octave lower. For in-
stance, top C frequency would be
divided by two to produce the note C
one octave lower.

So the tone generation section was
built up to include twelve oscillators
and one divider per oscillator for each
octave below which the keyboard or
keyboards spanned. The oscillators
and divider stages were left powered
and running at their own particular
frequencies continuously, and their
various outputs selected as required
by the depression of a key or keys on
the keyboard. This requires at least
one wire per key and often more in
some designs.

A basie organ schematic is shown
in Fig. 1.1, in which it will be seen
that the oscillators feed signals to
their respective dividers, from which
a large number of individual signals
emerge, one for each note of the
keyboard (or keyboards). Sometimes
these signals are switched direct by
the keyboard, but in this example

PART 1

gating circuits are shown which do
the switching electronically, which is
more common nowadays.

The signals “chosen” by the de-
pressed keyboard keys are commoned
on to a single line in the diagram, but
often these are fed out on a separate
line per octave for reasons we need
not worry ourselves at this point. The
selected notes are fed to a Tone
Forming circuit. The purpose of this
block is to add the desired quality of
sound which would be absent were we
to listen to the “raw” signals pro-
duced by the oscillators and dividers.

In actual fact, the waveform of the
dividers and oscillators is normally a
squarewave, which is the shape shown
in the diagram. If this shape is ampli-
fied and reproduced in a loudspeaker,
it is similar to the sound of a
clarinet. Obviously, it is not desirable
for our organ to sound like a clarinet
all the time, or any other single
instrument, for that matter. So the
squarewave signals are passed to the
Tone Forming circuits for modifica-
tion.

The circuits in this block perform
various forms of modification on the
signals fed into it. Each circuit is
designed to modify a squarewave to
produce a more complex waveform
which will resemble a different instru-
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ment, e.g. trumpet, flute, violin, etc.
The circuits are switched in and out
by the Stop Tab switches, one stop tab
per effect.

The stop tabs may be used singly
or collectively to produce a myriad
of different effects, and the final com-
posite signal is passed to the output
amplifier, via the Swell Pedal for
amplification and reproduction as
sound by the speaker.

SYNTHESISER PRINCIPLES

So much for the very basic prin-
ciples of electronic organms. Now for
the very different philosophy of syn-
thesiser design. For the purpose of
this series we shall restrict our deal-
ings with the monophonic synthesiser,
which is the design which is played
one key at a time only. The poly-
phonic types are currently very ex-
pensive and use many of the elec
tronic organ principles.

One of the most striking differences
between the electronic organ and the
monophonic synthesiser is the latter’s
comparative simplicity of design; at
least so far as a comparison of the
schematic diagrams of the two instru-
ments is concerned. The actual cir-
cuit design of the component blocks
of the synthesiser are by no means
simple, as very high accuracy of per-
formance over wide ranges of use
must be maintained.

OSCILLATORS

In the synthesiser we do not use
twelve oscillators, running all the
time irrespective of whether they are
being used at any one time. Instead,
we use one or more (generally two

or three) oscillatoors, which are de-
signed to be very versatile. Each
oscillator is made to respond to a cer-
tain voltage applied to its “voltage
control” input.

The frequency, or pitch of signal
created by the wvoltage controlled
oscillator is accurately related to the
voltage applied. In order for this to
be possible, it is necessary for the
oscillator to be widely variable, in-
stead of being fixed at one pitch, as
is the case with each oscillator in the
organ.

RESISTOR LADDER

In Fig. 1.2, it is shown how the
voltage controlled oscillator 1s con-
trolled by the keyboard. A chain or
ladder of resistors is connected in
series between the positive and nega-
tive terminals of a source of direct
current voltage. A current flows
through each resistor, and a portion
of the total supply voltage appears
across the ends of each resistor. If
each resistor is the same ohmic value
(same resistance value), then the volt-
age developed across each will be the
same.

Suppose the voltage across each
resistor were 0:1 volt, then, starting
from the bottom resistor, the first
junction of resistors would have 0-1
volts on it, the next one up would
have 0-2 volts, the next 0:3 volts
and so on.

To each junction of resistors is
attached one end of a pair of switch
contacts operated by one key of the
keyboard. The other ends of the con-
tacts are commoned together and
taken to the voltage control input line
of the voltage controlled oscillator.

/

TWELVE
OSCILLATORS

de

L5

b ) s

IDSPEAKER
DIVIDERS - B
A AAal " SWELL
k) £
GATING TONE FORMING
CIRCUITS CIRCUITS
[
(] 1
A
KE YBOARD STOP TABS
Fig. 1.1. Schematic diagram of an

electronic organ. The number of div-
iders for each oscillator is equal to the
number of keyboard octaves. J

OUTPUT
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Now, if the bottom keyboard switch
is operated, the voltage control line
of the v.c.o. (voltage controlled oscil-
lator) is connected to the first resistor
junction and 0-1 volts is applied.
Similarly, the operation of any of the
other keyboard switches will result in
a different voltage being applied.
Hence, for each key, a different volt-
age, and a different pitch from the
V.C.0.

Notice the outputs from the v.c.o.
Three different outputs are shown in
Fig. 1.2, though in some designs
others are possible. The shape of the
waveform differs at each output, but
its pitch or frequency does not.

The pitch of all three outputs de-
pends, as stated earlier, upon the
voltage applied at the v.c.o. input, but
the shape, or tonmal quality of the
three outputs are different.

The smooth-looking shape at the
top output gives a mellow tone, and
its shape is known as sinewave. The
second output shape, known as tri-
angular, gives a less smooth sound, as
may well be expected from its appear-
ance, and is similar, but not identical
to the effect on organs kmown as
“diapason’”. The third output shape is
a square-wave, and, as we have men-
tioned before, this sounds rather like
a clarinet.

Already, another difference has
appeared between organs and syn-
thesisers; we do not derive all our
effects from a single wave-shape, but
can have three or more at our dis-
posal, at root, i.e. direct from the
oscillators. This is not to say that
we do not use any form of tone form-
ing circuits in a synthesiser, but
simply that we start with a wider base
on which to create our various effects.

= CONTROLLED
OSCILLATOR

av
LOG. LAW
VOLTAGE /\/
.
=
.

VOLTAGE
CONTROL
) INPUT LINE

Flg. 1.2. Synthesiser key-
board and single oscilla-
torfor complete spectrum,
3.ve Usually with three different
\ output waveforms,
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LONG DECAY

' Fig. 1.3. Envelope shapes: (a) sustained
plano (b) damped piano (c) bowe
\violin with sustain. Jsi =0

We will leave the tone-generation
section, as the oscillators are known,
at this point, and return to it in more
detail later, as there are other impor-
tant sections which should be intro-
duced to give a wider view on basic
principals.

ENVELOPE SHAPING

Even if we are not musicians, we
are able to distinguish one instrument
from another, even if the same note
is played on each. Why?

Well, already we have touched
upon differences in quality of tone,
or waveshape. This is only one way
by which sounds are distinguished.
Another way is the way in which the
note commences, sustains, and dies
away or decays. These qualities are
collectively known as the envelope of
a sound.

Consider first, the sound of a piano
note. As the internal hammer strikes
the strings (there are more than one
per note, each tuned to the same
pitch), the sound commences almost
explosively, and decays away gradu-
ally if the key is held down or the
sustain pedal is pressed as depicted
in Fig. 1.3a. But throughout the
length of the audible note period the
same pitch is created. The volume or
amplitude of this pitch, however,
starts large, and diminishes with
time. If, on the other hand, the piano
key is struck and immediately re-
leased, a damper is applied to the
strings and the note starts abruptly
as before, but ends almost as sud-
denly as shown in Fig. 1.3b.

Already, we have met two different
shapes of envelope. One has an
abrupt beginning or attack, and a
slow decay, and the second has abrupt
attack again, but also abrupt decay.

A third example, for good measure,
would be the bowed note of a violin.
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Fig. 1.4. Practical envelope shaping with pitch memory.

J

If the player draws the bow slowly
and gently over a string, gradually
pressing the bow harder over its
travel, the note will build up attack
slowly, and give a long attack period.
When the bow is removed, the string
will slowly decrease its vibrations and
a long decay will result (Fig. 1.3¢), as
in the sustained piano note con-
sidered. Notice that the envelopes do,
in fact, envelope the waveforms of
the three examples, @nd hence the
name.

ENVELOPE GENERATION
In  synthesisers, we  produce
envelopes, as with other effects, elec-

" tromically. This involves the use of

special circuits which have variable
parameters with respect to time. We
will consider this in more detail later.

In order that the envelope shaper
circuit can perform its task, it must
be informed when it is to do so. The
instant that a key is pressed on the
keyboard, a signal is sent to the
envelope shaper to tell it a note is
being played. The envelope shaper
will have built into it the -controls
required to set the attack and decay
rates. When a key is pressed, the
attack of the envelope will be com-
menced from this instant. If a long
attack is required, the signal from
the v.c.o. will be gradually allowed to
pass through the envelope shaper
with increasing amplitude until full
strength or volume is reached. 1f
short attack is set, the full signal will
be passed immediately through the
envelope shaper,

But what about decay? Attack is
easy, as we have just seen, but if we
press a key in Fig. 1.2 and release it,
we see that immediately the release
occurs the contacts of the key
separate and the voltage on the v.c.o.
input line disappears! So, with the

best envelope shaper in the world, if
there is no signal to apply a decay
shape to, we cannot shape it.

What we need is some way of tell-
ing the v,c.o. to stay oscillating after
any key is released, and to remain
sounding that note for some time
afterwards, but to change its pitch
immediately any other note is
pressed. This circuit is not an unduly
complicated device, thanks primarily
to the facilities offered by the v.c.o.
design. The circuit, known by function
as pitch memory is called in elec
tronic terms a “sample and hold” cir-
cuit, It is placed electronically be-
tween the keyboard pitch selection
line and the input of the v.c.o., and its
basic function is to use a capacitor
which charges up to the voltage
selected by a keyboard switch. When
the switch is released, the capacitor
charge remains, and, via a special
circuit, holds the v.c.o. input line at
the same voltage until it is “told” to
change to a new value by the depres-
sion of another key.

PORTAMENTO

A useful spin-off from the use of
the sample and hold circuit is the
simple inclusion of another valuable
function, known in musical terms as
Portamento. When portamento is
applied, instead of the pitch memory
changing the voltage at the v.co.
from one value to another as a new
note is pressed, the change is made
variable in velocity, i.e. the note will
“glide” from the last note played to
the next played.

Fig. 1.4 shows a schematic of all
the facilities discussed so far. The
envelope shaper is triggered simul-
taneously with the application of a
voltage to the pitch memory, by
means of a second contact on each
key of the keyboard. These contacts
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are known as the envelope control
contacts. In Fig. 1.4 they are con-
nected to the positive voltage line
and are all commoned at each end,
so that operation of any one will con-
nect the envelope control line to the
positive rail, telling the envelope
shaper circuit when to start shaping,
and when to start decaying the signal.

Other refinements can be incor-
porated into the envelope shaper,
such that the decay can start before
a key is released, but the same basic
principle applies.

FURTHER COMPARISONS
Having considered the basic circuits
in a synthesiser, a further comparison
with electronic organs would not be
out of place. Our simple organ circuit
did not consider envelope shaping.
This is because few organ manufac-
turers find it economical to provide
very much in the way of shaping.

Sustain is often supplied, but in a
conventional organ design, this means
providing a separate decay circuit for
every note of the keyboard! Admit-
tedly, the circuit is not as complex as
our envelope shaper in the synthe-
siser, but it must be provided in bulk!

Again, attack can be provided in
organs, but where provided it is
generally either present or absent, as
set by a switch, and attack is normally
restricted to a very short relative
time.

Portamento on organs is rare or
non-existent. Sometimes a “glide”
facility is provided, which gives a
smooth flattening of the played music,
of at best about a semitone. Porta-
mento in a simple synthesiser can be
applied simply by making the pitch
memory capacitor charge slowly
through a variable resistor!

Another feature offered by most
organ manufacturers is vibrato. This

is the continual variation in pitch of
all notes, and is achieved in organs by
applying a relatively slow sinewave to
each oscillator to change its pitch up
and down alternately by about half a
semitone each way. In the synthe-
siser this is achieved in much the
same way by applying alow-frequency
sinewave to the keyboard resistor
ladder such that it is varied or
“wavered” up and down by a small
amount. In fact, it may be made more
than a small amount if desired, so as
to give special effects.

In short, the use of oscillators
which are voltage controlled allows
many things to be done. As will be
seen later, oscillators are not the only
circuits which can be voltage con-
trolled, and the use of this principle
in synthesisers has created the tre-
mendous versatility which we asso-
ciate with them.

To be continued

Helping Hand

There is no hobby that | am aware of,
that is in any way comparable to Elec-
tronics, in the possibilities it offers, for
developing from a pastime into a truly
worthwhile career. The model train
enthusiast does not want to be an
engine driver, the amateur sailor, a
ship's Captain, or the stamp collector
wish to run a sub-post office, now with
your electronics enthusiast, | was
about to say, “The Sky is the Limit"”,
but with news of America's Pioneer I/
after a voyage of six years, sending
back to Earth pictures of Saturn, would
anybody blame me for saying of the
electronics enthusiast '‘His aspira-
tions are bounded only by the Uni-
verse' ? | think not!

it is satisfying to feel you are part of
the picture and when you reach my
number of years you can remember
serving young lads with components,
and in due course serving their chil-
dren with similar things. Mind you, it
can have its humiliations.

| remember a young lad (no names,
no pack drill) that | served with elec-
tronic bits and pieces and now he
owns a company with a two million
poundturnoverand along hecomesand
offers to buy me out! To think, twenty
years ago, | was patting him on the
head and complimenting him on his

intelligence. That's where | went
wrong, | should have patted him on the
head with a brickl

Seriously though, in reality | get a
great kick out of every success story,
especially if | have played some minor
part in helping these novices along the
path to success.

Trouble Shooter

Take for example the case of John
Morgan, who used to work for me
many years ago. John was undoub-
tedly a very bright lad and when he
emigrated to America his electronic
talents were soon spotted. He finished
up as chief service engineer (or
trouble shooter as they call them over
there) to one of the biggest computer
companies, at an astronomical salary.

We exchange magazines and occa-
sional letters and he has an Uncle in
this country who tells me of his various
exploits. Apparently he is so highly
thought of that when all else fails they
say “Send for John Morgan" and he
has a special card enabling him to
travel anywhere in the world by what-
ever mode of travel is the quickest.

Only recently a large engineering
firm came to a grinding halt because
of a computer failure. The firm was
large enough to have four resident
engineers but after a three days
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struggle they gave up, and the manage-
ment said “Send for John Morgan'.

John hops on a Jumbo, a car waiting
at the airport whisks him to the factory
and twenty minutes later all is hum-
ming again. The only people who were
upset, were the four disgruntled
engineers, who said to John, "Look
old man, you might have at least hung
it out for half a day or so" |

Well, this country needs all the John
Morgans it can produce. A good elec-
tronic designer or servicé engineer
will never be without work but this
brings me to my final point.

Next Question

| am often asked why we have no
technical staff in our shop and part of
the answer is in the difficulty in recruit-
ment. | was forcibly reminded of this
the other day when a colleague of mine
told me he was trying to find a good
knowledgeable lad for his establish-
ment. A reasonably large number
turned up, some had even completed
one year of a City and Guilds course,

To sort out the wheat from the chaff
he decided on a few simple questions.
Some of the answers were to say the
least surprising. One applicant was
asked, "What isthe purpose of atrans-
former?'* After five minutes deep
thought he said "Doesn't it transform
Electricity into Copper?” The next
question was “If you have an amplifier
with an 8 ohm output and four 8 ohm
speakers, how would you connect
them up?'" A long time elapsed and
then the lad looked up hopefully and
said *‘ With wire?"

Finally, one was asked, “If you con-
nect two capacitors in series, each
one, 2 microfarad 1000 volts working,
what would be the capacity and the
working voltage?”" Back came the in-
credible answer, “The total working
voltage would be one, and the capacity
47 ohms!I"—What a pity they had not
taken Everypay ELecTRONICS regularly!
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A new British record was set
by Lawrence Armstrong, one of
the co-authors of this new series,
in the Isle of Man Soaring
Championships last August.

Using the prototype EE Radio
Control equipment, he kept a
mode! glider aloft for 7 hours 8
minutes, adding 13 hours to the
old record.

Our author went on to acquire
further distinction by securing
second place in the Thermal
Soaring Competition.

Congratulations Lawrence. You
have demonstrated what can be
achieved with the EE Radio Con-
trol System. Qther R/C enthus-
iasts will be spurred to reach
similar heights using this proven
equipment.
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HERE have in the past been a num-
ber of articles published in the
model and home electronics press on
the subject of radio control, these
have always tended to be either parts
of the system or ideas on which a
constructor can base a system. These
systems have then suffered a further
disadvantage in that they are not
usually suitable for model aircraft.
What is to be described during the
next few months is a radio control
system of up to seven channels com-
plete with all the necessary trim-
mings, which will be capable of being
used in aircraft, cars and boats to
name the three basic sides to R.C.
modelling. Technically the system
should be comparable with, and in
some cases should be superior to,
anything available on the market both
in kit and ready-built form and there-
fore if constructed correctly should
give many years of good service.

The EE Radio Control System is
constructed mechanically around
parts which are commercially made
for the R.C. industry and are also
readily available to the home con-
structor. Electrically the system is
constructed on printed circuit board
and makes use where possible of inte-
grated circuits to make construction
as “fool-proof” as possible. All these
components should be available from
sources advertising in this magazine.

The equipment comprises the fol-
lowing units:

Transmitter
Receiver

Servos

Speed Controller
Field Strength Meter
Battery Charger

Total cost for entire system: £170
approx. A comparable commercial
equipment would cost £225 plus.

LICENCE

Before going on any further the
constructor should be made aware of
the law concerning the use of radio-
control equipment. As in the case of

all transmitting apparatus a licence
is required before the equipment can
be used, this can be obtained from:
The Home Office, Radio Regulatory
Dept.,, Waterloo Bridge House,
Waterloo Bridge, Londen S.E.1, and
costs £2-80 for five years which at
56p a year is cheap at twice the price!

SYSTEM CONCEPT

When designing an R.C. system
there are many considerations to
make, especialy concerning the trans-
mitter, as to the type of circuit to be
used. Amplitude or frequency modu-
Jation (a.m. or f.m.) for instance. In
this case a.m. was chosen because of
its longer development and “track”
record.

For radio control purposes f.m. is
still very young and has not as yet,
in the opinion of the authors, lived
up to manufacturers’ claims in terms

bONT]
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H. DICKINSON
W. WILKINSON

of better performance and reliability.
It also has the disadvantage of requir-
ing tighter tolerance and therefore
more expensive crystals.

With regard to the encoding section
of the transmitter, the normal half-
shot system as in Fig. 1.1 was rejected
in favour of a linear ramp system
(Fig. 1.2) which has better temperature
and supply voltage coefficients. A fur-
ther advantage of this system is that
“plug-in channels” can be used as
described later.

The receiver is a double-tuned-input
superhet using plug-in crystals with an
i.f. of 455kHz.

The servos and speed controller
use the latest i.cs.

THE TRANSMITTER

The complete circuit of the trans-
mitter appears in Fig. 1.3. It will be
seen that this is composed of four
sections: Channel Switching, Encoder,
R.F. Stage and Power Supply.

CHOICE OF ENCODER

The object of the encoder is to 100
per cent modulate the r.f. circuit with
a series of pulse widths varying from
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Fig. 1.1. A simple half-shot circuit.
This works on a CR charging curve
where the charging time is deter-
mined by the stick pot position.
This circuit would be repeated for
each channel, and require the set-
ting up of seven pre-set pots.

1ms to -2ms dependent upon the posi-
tion of the sticks on the transmitter.
In starting to design the encoder
many things were taken into con-
sideration and it was decided to make
the encoder as versatile as possible.
Two functions were considered vital:
(i) the ability to easily reverse the
effect of stick movement on the pulse
width, for example increasing instead
of decreasing pulse width when the
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stick is moved in one direction; (ii)
the ability to easily reduce the pulse
width variation with stick movement.
Although this second feature was not
put on the prototype details are given
on haw to facilitate the feature.

This second consideration is very
useful when learning how to fly be-
cause a novice always tends to over-
steer at first which always ends up
in the initial and usually expensive
crash. Another useful use for the re-
duced throw is in cars and boats where
during a race a minimum amount of
movement is required to complete a
course at speed, yet at slow speed a
lot of movement is required to man-
ceuvre around.

Most existing commercial systems
use a multivibrator driving a series
of half-shots the pulse’ widths of
which are controlled by the stick
positions. This type of encoder is very
difficult if not impossible to arrange

such that the two main facilities now
required can be incorporated. The
half-shot method is also vulnerable
to temperature and supply voltage
changes and is also non-linear due to
it relying upon a CR charging curve,
the curve being its disadvantage.

With the advent of cheap integrated
circuits it now becomes possible to
design a very versatile encoder which
will now be described in detail.

LINEAR RAMP ENCODER

Fig. 1.2 is a schematic diagram of
a linear ramp encoder. This is a simpli-
fied version of the final circuit (Fig.
1-3) and uses identical component
references. The eight-position switch
S however is in reality an electronic
device (IC1) as explained later. This
switch scans around the potentio-
meters attached to the control sticks,
remaining at each position until the
pulse is complete. IC3a forms an

CHANNEL SWITCHING CIRCUIT
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Fig. 1.3. Complete circuit of the EE Radio Controi System Transmitter. A

| physical arrangement of the control sticks and switch is Included.

J———— POWER SUPPLY*—————]
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inverting buffer amplifier between
these potentiometers and the .com-
parator IC3c.

The capacitor C6 is allowed to
charge up from the constant current
source I until the voltage is the sanve
as that at the output of IC3a which
in turn, as explained, is dependent
upon the stick position. This voltage is
detected by IC3c¢ and inverted by IC3d
causing TR2 to turn on and discharge
C6.

Once the voltage on the capacitor
drops below the output of IC3a, TR2 is
turned off and C6 allowed to charge
up again. The time delay through
IC3c and IC3d is long enough to en-
sure that C6 is fully discharged before
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R4 R19 SOURCE
1

/ IC3c
BUFFER % .
AMPLIFIER s C6 g
COMPARATOR ¢ T
. TR2
R13 m% mg INVERTER

TR2 turns off. The capacitor therefgre
is constantly discharged and allowed
to charge uo to a voltage dependent
upon the stick position: thus as this
voltage varies so the voltage to which
C6 charges varies and as a result the

g

o

Fig. 1.2. Linear Ramp Encoder: basic circuit.

time between discharge pulses varies.
Each time C6 is discharged the
switch S is caused to step on to the
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next position. It can be seen therefore
that the time between successive dis-
charges will depend upon the voltage
on each successively selected stick
potentiometer, thus producing a series
of pulses the widths of which are
governed by all the control stick
positions in sequence.

SYNCHRONISING PULSE

In order to synchronise the receiver
(described later) it is necessary to
have a long pulse between each set
of control pulses. This is produced by
arranging an eighth position to S
which switches in a voltage such that
the output of IC3a goes very high
causing the capacitor C6 to charge to
a much higher voltage, so producing a
much longer pulse than the normal
control pulses.

IC3b detects when C6 is discharged
and produces a narrow pulse at its
output. This pulse is used to both
sequence S and drive the r.f. modu-
lator to produce a correctly coded
radio signal.

CAPACITOR TYPE

In practice the type of capacitor
used as C6 was found to have a great
deal of effect on the circuit perform-
ance. After looking at a variety of
types, both electrolytic and non-pelar-
ised, the best performance was found
to be from polyester capacitors, so for
best effect a capacitor of this type
should be used.

Fig. 1.4 shows the waveforms to be
expected at various points in the en-
coder.

Refer to Fig. 1.3 for the final
practical circuit of the encoder.

ELECTRONIC SWITCH

The switch used to look at each
voltage in turn is a CMO0S analogue
switch ICl. This is a device which is
dependent upon the digital binary
code appearing on pins 9, 10 and 11,
will present the signal appearing on
one of the inputs on to the output
“A” (pin 3) with an effective resis-
tance of 200 ohms.
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The code appearing on pins 9, 10
and 11 is changed by the counter in
IC2 being clocked as already men-
tioned by the output of IC3b so as to
present the next channels in sequence
on to the output.

VR1-VR6 represent the six stick
potentiometers whilst R1, R2 and R3
form the resistive network required
for the switch channel (S1). R11 is
the resistor used to set the sync pulse
width wider than the remaining
channel pulses.

CONSTANT CURRENT
SOURCE

The capacitor C6 is charged from the
constant current source formed by
TR2, TR4, R21, R22, VR7, D2 and C7.
The reference Zener diode D2 is an
accurate voltage source over wide
temperature and current variations
and forms the heart of the current
source. TR4 is used purely to cancel
out any effects caused by the Vbe of
TR2. VR7 varies the current to en-
able the centre pulse width to be set
up on all channels.

STICK POTENTIOMETERS

As mentioned previously one re-
quirement of the system is to be ahle
to change round the potentiometers
on the sticks without affecting the
neutral position. This is achieved by
arranging that the pot. wiper is in the
centre of the pot. when the stick is
in the neutral position, thus causing
no change in the voltage on the wiper
of the potentiometer when the con-
nections are reversed and therefore
maintaining the same neutral pulse
width whichever way round the pot.
is conpected.

The second requirement was to be
able to reduce the effect of the stick
movement on the pulse width. The
change in pulse width with stick
position is goverend by the gain of
IC3a. The gain is the ratio of R14 to
whichever input resistor (R4-R10) is
selected by IC1. It can be seen there-
fore that the effective pulse width
change with stick movement can be
altered by changing the appropriate

IC3b
QUTPUT
|

Fig. 1.4. Encoder waveforms.
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TRANSMITTER

Resistors

Rt 2:7kQ R17 560Q
R2 2-7kQ R18 4-7kQ
R3  1-6kQ R19 47kQ
R4  68kQ R20 47kp
R5 68kQ R21 12kQ
R6 68kQ R22 2-2kQ
R7 68kQd R23 15kQ
R8 68kQ R24 1-5kQ
R9  68kQ R26 5-6kQ
R10 68kQ R26 150Q
R11  33kQ R27 3-9kQ
R12 47kQ 1% R28 1kQ
R13 47kQ 1% R29 3-9kQ
R14 100kQ R30 100Q
R15 8-2kQ R31 1kQ
R16 1-2kQ

R12, R13 IW 1% metal oxide., Al
others ¥W £2% metal film,

Potentiometers
VR1-6 5kflcarbon track, linear iaw (6 off)
part of stick assembly—see below
VR7 4-7kQ horlzontal mounting minia-
ture skeleton preset

Switches \
S1  minjature toggle switch s.p.d.t.
S2 Noble slide switch d.p.d.t. (SLM)

Capacitors

1 0-033uF disc ceramic 10V
C2 0-033uF disc cetamic 10V
C3 0-033uF disc ceramic 10V
C4 22uF 25V elect.
C5 0-033uF disc ceramic 10V
C6 0-22uF polyester (see text)
C7 0-033uF disc ceramic 10V
C8 0-033uF disc ceramic 10V
C9 0-1uF disc ceramic 25V
C10 0-1uF disc ceramic 25V
C11 0-033uF disc ceramic 10V
VC1,2 2-22pF miniature polypropylene

trimmer (2 off)

Semiconductors
TR1 ZTX300 npn silicon
TR2 ZTX500 pnp silicon
TR3 ZTX107 npn silicon
TR4 ZT X500 pnp silicon
TRS ZTX504 pnp silicon
TR6 ZTX500 pnp sllicon
TR7 2N3866 npn siticon
D1, D2 ZN458T 2-45V 5mA high tol,
reference (Ferranti)
D3 BZY88C8V2 8-2V Zener
IC1 MC14051 CMOS analogue switch
multiplexer (Motorola)
IC2 MC14024 CMOS 7-stage binary
counter (Motorola?
IC3 LM324 Quad pnp input op,
amp. (National)

input resistor. To ensure po change
in the neutral position if the gain is
changed a biasing network R12 and
R13 epsures that when the pot. is in
the neutral position the output of IC3a
is at the same potential as the pot.
wiper.

REGULATED SUPPLY

To ensure the accuracy of the
voltage seen at the wiper of the stick
pots the sticks have to be set across
an aocurate voltage supply. This is
achieved by the shunt regulator DI,
R17 and C3. Again this uses an
accurate Zener reference D1 to main-
tain a gopd performance over tem-
perature and supply voltage changes.
This regulated supply is also for the
reference voltages on IC3a and 1C3b.

Because of the possibilities of r.f,
being picked up on the encoder there
is a buffer stage made up of TR1, L1
and R18 to block any stray r.f. Point
“C” then becomes the output to the
modulator section.

MODULATOR

TR6 is the modulator transistor
which is used to 100 per cent modulate
the P.A, stage; it is driven by the sig-
nal “C” from the encoder section. C9
slows down the edges of the modula-
tion envelope thus reducing spurious
radiation caused by sharp switching of
r.f. signals.

R.F. SECTION

The requirement of the r.f. stage is
to produce a stable 27TMHz signal
capable of operating on 25kHz spacing
between channels with as little as pos-
sible (and preferably none at all)

radiating interference on other r.f,
bands. This r.f. signal then needs to
be modulated with the relevant en-
coded information from the encoder
section.

The stable 27MHz signal is produced
by the crystal oscilator TR5, R24,
R25, R26, C8 and L2. The output of
the oscillator is then tuned by VCl
and L3. This series-tuned circuit
serves a second function in tuning the
input of the power amplifier TR7 and
so making for a more efficient stage,

The power amplifier TR7 is a stan-
dard Class C r.f. amplifier with L4 as
a collector load. R31 is introduced to
reduce the Q or “goodness” of the
load L4, thus avoiding any instability
in the P.A. stage.

TUNED OUTPUT

The T network of the P.A. stage
formed by L5, L6 and VC2 serves two
purposes. First it enables the output
impedance of the P.A. stage to be
matched to the impedance of the
aerial in use; second it filters out any
harmonics which may be present in the
r.f. signal. C10 is introduced to pro-
vide a d.c. block to the aerial to avoid
excessive d.c. currents flowing should
the aerial become accidentally shorted
to the transmitter case or even ground,
for instance when the transmitter is
left switched on on damp grass.

Fig. 1.5 shows the relationship of
the modulation envelope to the in-
coming encoded signal “C”.

POWER SUPPLY

The whole of the transmitter cir-
cuits run off a 9-6V nominal voltage
battery supply. To enable the state of
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Inductors
L1 3:3uH r.f. choke
L2 10uH r.f. choke
L3 3:3uH r.f. choke
L4 10uH r.f. choke
L5 6:8uH r.f. choke
L6 10uH r.f. choke

Maplin

Battery
B1 9:6V 500mAH button cell
Nicad battery pack

Meter

ME1 minlature meter 100u A d.c. f.s.d.
Sockets

SK1 p.c.b. socket block 3-pin 7-way

with plugs (SLM)

SK2 DIN socket 3-way

SK3 crystal socket, horizontal mount-
ing (SLM)

Miscellaneous®

Nicad button cell end-caps (2 off)

Dual-axis open gimble sticks including
2 potentiometers (2 off)

Singte-axis auxliiary sticks including
1 potentiometer (2 off)

Metal case with plastics side panels.

Aerial, Aerial base,

*® All available from SLM Model Engineers,

Cheltenham.

these batteriesto be monitored a small
meter ME1 is used to measure the
supply voltage. The batteries used are
the nickel-cadmium type of recharge-
able cells and as such have a very
shallow discharge curve during their
“useful life” after which the voltage
drops off very quickly.

A fully charged eight-cell pack gives
around '10 volts out, and fully dis-
charged 8'5 volts—so to enable us to
see this discharge process in more de-
tail we can use an offset meter tech-
nique by inserting a Zener diode (D3)
in series with the meter which then
gives the meter a starting voltage of
8-2V in the low position. R23 is then
used to set the full-scale voltage. With
a 100pA f.s.d. meter a 15 kilohm re-
sistor gives full scale of around 10V,

It will be found that after the
batteries have been taken off charge
and the set switched on the meter
needle will probably hit the end stop;
however it will soon settle down away
from the stop after a couple of
minutes use.

HOW IT WORKS

3 The EE Radio Control
System Is a pulse propor-
. tional system utilising the
. 27MHz radio band. Like ali ™
forms of remote control
the idea is to transmit in-
formation from one place
to another in order to con-
trol some function and In
this case control a model,
whether it is a car, boat or
atrcraft.
The information starts out as a vo

Allerons

Me across a potentiometer connected to

the control sticks. This voltage is thg\h converted into a digital pulse whose width
is proportional to the voltageé;mém of these pulses are grouped together into

a series pulse train, one for e

<

unction to be controlled, and the whole train is
nd to enable changes in information to be quickly

now in digital form, it is then transmitted by the radio
y the switching on and oft of the carrier wave (amplitude
modulation). The radio waves are received by the
receiver in the same way as a normal domestic re-
celver and then the pulse train is fed into a decoder
where the puises are split up into their individual
channels. Each pulse now goes into a servo which
copverts this variable pulse width into the physical movement
of a control arm which can then be used to move a particular
control function of the car, boat or aircraft.

1 COMPLETE CYCLE

RF. QUTRUT (100% modulation)

of the P.A. stage output.

,';'MN'Q. 2 3 4 L] [} 7
T A A

Fig. 1.5. Related waveforms of the encoder output and the modulated envelope
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CHARGING

Charging is accomplished by con-
necting to pins 2 (earth) and 3 (+ve)
of the DIN socket, when the set is
switched off, and passing a constant
current through the cells. More details
of this will be given when the charger
is described later in the series.

Another facility on the set is to be
able to use an external power source
by connecting to pins 2 (earth) and 1
(+ve) on the DpIN connector. This
was used by the

authors to enable
TABLE 1.1. the transmitter to
CHANNEL CONFIGURATIONS AVAILABLE AND be used for long
REQUIRED STICKS . days on the flying
Single Dual field where the five
No. of Axls Axis Aux Switch hours to be ex-
Channels  Sticks Sticks Stick pected from the
2 2 - ~ ~ internal batteries
3 1 - _ was not sufficient.
3 2 - 1 _ Switch S2 must be
4 - 2 = = set to “off” when
4 1 1 1 - using an external
5 - 2 1 - power supply,
6 - 2 2 5 otherwise the in-
6 - 2 1 1 ternal battery will
7 - 2 2 1 be “on-charge”.
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HOW MANY CHANNELS

The system as already described has
seven channels, so the components list
shows the components required for all
seven channels. However, depending
upon your requirements (and pocket)
you can in fact build any size of sys-
tem from two channels up to the full
seven channels.

Next month we will be describing
how to construct a transmitter cover-
ing from two to seven channels. In the
intervening period you can make up
your mind on your system size and
purchase the required parts.

In order to help you Table 1.1 shows
some of the many channel configura-
tions available and the required sticks.
When deciding upon the system size do
not just judge upon your present re-
quirements but try and plan for the
future as modifications later on can
be very messy and untidy. We our-
selves strongly advise the full system
as this should see you through a good
few years service and give you good
value for money.

Next Month: Bullding the transmitter
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LETTERS

Great Interest

I am wrlting this ietter to express my
thanks to your great magazine (EE). |
started to buy EE two years ago, and when
| recelved my coples | read them with great
interest but deep down i didn't understand
a word of the scientific jargon, but within
the two years of reading EE | have become
famiilar with most of the Elactronic World
including the Microprocessor and i have
already built a Labcentre designed to my
needs. So I thank you for the knowledge
| now possess.

S. Barton,
Spalding,
Lincs.

Sound Division

I have built your Sound-to-Light Unit
with 3 Channels.

| thought that you may be interested to
see how | divided my frequencies; bass,
middle and treble, see Fig. 1.

Thank you for a most interesting

magazine.
M. A, Garty,
Bristot,

0-0pF 15kf} 15k
+1 wF

00lF 0-05uF OR
T T 2:20uF

l l BASS

v =
TO TRANSFORMERS

——

TREBLE MIDOLE

("‘“_|

Hot Ferric

I have only just read the excelient articie

on making Printed Circuit Boards (Jan-
uary 1979) and while t cannot fault it, |
think a word of warning might not be out
of place.
_ A year or two ago we produced our own
Etching Kits and In the process | learnt
quite a lot about Ferric Chioride, Judging
by the picture in the articie the Ferric
Chloride used by the wrlter Is a fairly weak
commercial type, rock hard and not too
easy to dissolve but it has the advantage
of having no heat problems.

There is on the market to-day quite a
big quantity of Ex-Government, pure anhy-
drous Ferric Chloride which s almost a
different substance. It is usually double
packed in thick plastic and double sealed.
It has the appearance of dark brown ground
coffee and i?is much stronger. About one
and a half desert spoonfuls (plastic of
course) would make enough etching solu-
tion for several boards. its one drawback
is that it produces Intense heat in contact
with water. We advise customers always to
add the crystals to the water a little at a
time, and not the other way round.

To give you a rough idea of the heat
generated, if you add something less than
two desert spoonfuls to a jam jar, one third
filled with water, by the time the last of the
chemical is added, it is too hot to pick upt
Another odd side effect we found, and that
is, if you make the solutlon a little too strong,
no etching will take placel

Although it is always looked upon as
poisonous and corrosive and should aiways
be treated as such, you may be surprised
to learn that it was uged for water purifica-
tion by the American Forces.

A. Sproxton, Director,
Home Radio, Mitcham,

Better Reception

I have just compieted the construction
of your Pocket Radio, shown in the June
1979 issue. | have found the performance
was very poor, the volume control having
iittie effect on the volume being produced.

| narrowed this problem down to C4,
value 10uF, this takes several seconds to
charge up and therefore is too large. | re-
placed it with a smailer 0-1u4F non-electro-
Iytic capacitor. This gnables the volume
control to be used to the best of its abitity.

JACK PLUG & FAMILLY...

llive In an area of strong signat strength,
but the radio still gives a poor performance
I declded, therefore, to use an externai
aerlal—a 30ft piece of gash co-ax cable.
This can be plugged in to the radio when
itls used in my bedroom. (A 01 to 0-22uF
capacitor was placed between the aerial
and the tuning capacitor). The Radio now
gives a much better reception than before.
I hope this information may prove useful

to other readers.
K. P. Holohan

PLEAY:
TAKE
NOTE

NICKEL CADMIUM BATTERY
MONITOR (September 1979)

On page 587, column 3, para-
graph 1, line 7 should read . . .
equipment switched Off all should...

Crossword No. 21-Solution
T8

s clrlelelvlslolelals]
r

m B B B g
agRAnE LARGODIEE

Fsin]2l4]

a
51212 ] 6] €]
<]

JACK’S WATER LEVEL
INDICATOR IS A GREAT

WE ALWAYS KNOW WHEN
THE LEVEL OF THE WATER
HAS REACHED...
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:gesg LF356 gop NES31 98p
4066 LM301AN 26p NESSS  23p
LM308 60p NESS6 600
4068 THISISONLY  "palon 75, NES67  100p
4069 A SELECTION! RC4136 100p
070 LM324 450
o 709 350 LM339 4a5p SN76477 230n
4072 741 %6p LM378 230p TBAS00 70p
4081 747 45 Lm379S 410p TBABIOS 1000
4003 748 300 LM380 TDA1022 6200
4510 7106 850 LM3900 TLOB1 450
4811 7107  900p LM3909 TLO84  125p
4518 CA3046 550 LM3911 ZN414  80p
4520 CA3080 70p MC1458 2N42SE  390p
4528 CA3130 90p MMS57160530p 2N1034E 200p

STEVENSON

Electronic Components
SOLDERING-/IRONS

ANTEX X256 (25W) or ANTEX CX (17W)
Reel of solder {39.6M)

LOUDSPEAKERS

56mm dia, 8ohms. 70p 64mm dia. 64ohms. 75p
64mm dia. 8ohms.  75p 70mm dia. Bohms. 100p
Magnetic earpiece including 2.5 or 3.5mm plug. 15p each
Crystal earpiece including 3.5mm plug. 30p each

SWITCHES

Subminiature toggle. SPDT 70p. DPDT 80p.
Standard toggle. SPST 34p. DPDT 48p.

390p each
240p each

2TX500 16p
2N697  12p
2N3053 18p
2N3054 S0p
2N3055 SOp
2N3442 135p
2N3702
2N3703
2N3704
2N3705
2N3706
2N3707
2Nn3708
2N3B19
2N3820
2N3904
2N3905
2N3906
2N4058
2N6457
2N5459
2N5777

Slide switches (DPDT) miniature or standard 15p.
Push to make switch. 15p. Push to break switch. 20p.

Wavechange switches: 1P12W, 2P6W, 3P4W, 4P3W. 43p

CONTROL KNOBS

Ideal for use on mixers etc. Push on type with
black base and marked position line. Cap avail-
able in red, blue, green, grey, yellow & black. 14p.

MISCELLANEOUS

Connection cable available in single or stranded packs of

eight colours. Single  Stranded

8 metre pack 18p 18p

40 metre pack  85p 80p

BATTERY CLIPS

Battery clips for PP3 with lead. 6p each.

Battery clips for PP9 with lead. 10p each. “7
Miniature crocodile clips in red or black. 8p each.

Red or black probe clips. 20p each.

Murata Ultrasonic Transducers.
180p each. 350p pair.

°° PANEL METERS

High quality 2" wide view meters.
Zero adjustment. Back illumination

DIODES

1NG14  3p  1N4006
IN40O1 4p  1NS401 13p
e My AT L IN4CO2 4p BZY8Bser.Bp
Clei;;?w Gpu Gpu ITT Full spec. product.
= 4 r
DISPLAYS 1N4148 - £1.40/100. £11/1000
OL704 03inCC

OL707 0.3inCA
FNDS00 0.5in CC

0.125in.
TIL209 TIL220

TANTALUM BEAD each
0.1, 0.15, 0.22, 0.33, 007 0.68,

1 & 2.2uF @35v . - - 8p
4.7, 6.8, 10uF @ 26V . 13p
22@16V,47@6V,100@3V ¥ s 16p
MYLAR FiLM

0.001, 0.01, 0.022, 0.033, 0.047 3p
0.068, 0.1 4p

Low profile
by Texas

8pin 8 18pln 14p 24pin  18p

14pin  10p 20pin  16p 28pin  22p POLYESTER

16pin 11p  22pin 17p  40pin 329 Mullard C280 series

3 lead TO18 or TOS socket. 10p each 0.01, 0.015, 0.022, 0.033, 0.047, 0.068, 0.1. So
.22

Soldercon pins: 100:50p 1000:370p 0. 15

VEROBOARD CERAMIC
Size in 0.1in. 0.15in. Vero Plate type 50V. Available in E12 series from
14p Cutter B0p. (2)2004‘:7!(;10009F and E6 series from 1500pF lg wiring
450 .04 TuF | i i e x
54p Pin insertion y Available in 50 uA, 100 uA, 500 uA,
woi 1080 | RADIAL LEAD ELECTR“‘ZI'C £ 1mA, 100 mA, 500mA, 1A. £4.75 ea.

63v_047 1.0 22 47 ke
- VU meter similar style. £1.40 ea.

21sx1 2233 a1 % SLIDE POTENT'OMETERS

pins per 100 40p 100
Top qualny fibre glass copper board. Single 220
Good quality 60mm
travel slider with

sided. Size 203 x 95mm. 60p each. 10 22 33 47
80mm fixing centres,

‘Dalo’ pens. 75p each. 100

Five mixed sheets of Alfac. 145p per pack. 220
Available from 5k — 500K
In log and linear. 55p each.

470
moon film resist- 1000
ors. High stability,
low noise 5%.
Suitable black knobs 6p ea. Coloured knobs 10p ea.
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€12 series. 4.7 ohms 10 10M. Any mix:
each 100+ 1000+
0.25W 10 0.9p Q.80
0.5W 1.50 1.2p 1
Special developmant packs consisting of
10 of each value from 4.7 ohms 10 1-Meg-
ohm {650 res) 0.5W £7,50. 0.25W £5.70.

METAL FILM RESISTORS

JACK PLUGS AND SOCKETS
screened unscreened

2,.5mm 9p

3.5mm 8o

Standard 16p

Stereo 23p

socket We now offer one of the widest ranges of components at
the most competitive prices in the U.K, See catalogue for
full details. We welcome callers at our shop in College Rd,

Bromley, from Mon—Sat, 3am—6pm (8pm on Weds and

Very high §tability, low noise rated at %W
1%. Available from 51ohms to 330k in
E24 senes. Any mix;

each 100+ 1000+
0.25W 4p 3.5 1.2

PLEASE WRITE

DIN PLUGS AND SOCKETS
plug chassis
socket
2pin 79 7p
3pin 11p Sp
5pin 180° 11p 10p
5pin 240° 13p 10p 16p
1mm PLUGS AND SOCKETS

Fridays). Special offers always available.

We also provide an express telephone order service.
Orders received before S5pm are shipped same day.
Contact our sales office now with your requirements.
TELEPHONE: 01-464 2961/6770.

FOR YOUR FREE
COPY OF OUR
80 PAGE
CATALOGUE OF
COMPONENTS.

CONTAINS
OVER 2500
STOCK ITEMS.

Quantity discounts on any nux TTL, CMOS,
74LS and Linear circuits: 100+ 10%, 1000+
15%. Prices VAT inclusive. Please add 30p for
carriage. All prices valid to April 1980
Offticial orders welcome

Mail orders to: STEVENSON (Dept EE)

76 College Road, Bromley, Kent BR11DE.

Suitable for low voltage circuits, Red & black.
Plugs: 6p each  Sockets: 7p each.

4mm PLUGS AND SOCKETS

Avastlable in blue, black, green_ brown, red, white
and yellow. Plugs: 11p each  Sockets: 12p each
PHONO PLUGS AND SOCKETS

Insulated plug in red or black 9p
Screened plug 13p
Single socket 7p Doubie sacket 10p

BARCLAYCARD
glechon & ACCESS WELCOME

CcCom




Everyday News

BIG REWARDS FOR MICRO IDEAS

Three announcements this month (September) help to highlight the efforts being made to get to grips with
the microelectronics revolution.

BRITISH MICROPROCESSOR COMPETITION

Suddenly everyone can get into the microprocessor scene,
yes even amateurs, by entering the British Microprocessor
Competition organised by its joint sponsors—the National
Research Development Corporation (NRDC) and the National
Computing Centre Limited (NCC). Their aim—to stimulate
and encourage British innovation in the use of micropro-
cessors in any type of product, process or service. This is a
competition for the best invention incorporating a program-

mable microelectronic device.

Prize money totalling £20,000 will be awarded to entries
with working models, and those without a working model.
First, second and third prizes in the working model category
are £10,000, £5,000 and £2,000 respectively, whilst first and
second prizes in entries without working examples are

£2,000 and £1,000.

The competition is open to
all individual residents in
the UK, including UK regis-
tered companies, and other
organisations located in the
UK such as universities,
polytechnics and other insti-
tutions engaged in education
or research.

The NRDC and NCC staff
will judge the competition
with 4 main criteria in mind
—the degree of novelty, its
potential commercial value,
the technical and commercial
viability and the standard of
documentation,

Although the winners
names will be announced
next year their ideas will be
protected; publication only
taking place when patent
protection exists. All rights

are protected for the de-
signer and there is no obli-
gation for further involve-
ment by either party.

The NRDC, which this year
celebrates 30 years of idea
development, have indicated
their willingness to look at
non-winner ideas along with
the winners inventions with
a view to offering financial
support to develop them. A
sum of half a million pounds
has been allocated to provide
just this backup!

The closing date of the
competition is Friday, 14
December 1979 and official
Entry Forms and details are
freely available from The
National Computing Centre,
Og)ord Road, Manchester M1
7ED.

International Prestel
The British Post Office is to test-market an inter-
natlonal Prestel service for travelling businessmen and

government officials.

The trial is planned to last a year and will cover
selected users in up to six countries. If there is sufficient
interest the international service will be additional to
the UK national Prestel service.

YOUNG ENGINEER FINALS

HRH The Pringe of Wales will present the

“Young

Engineer for Britain 1979” awards at the national final to
be held at the Wembley Conference Centre on October 25.
A record entry of over 300 youngsters with some’180 pro-
Jects joined the trail to become “Young Engineer for Britain
1979”. Following regional finals which were held around the
country during June and July, 38 projects have been selected
to appear at the national final. These cover a wide range of
applications from a wind tunnel to a leaf raking machine
and from a signature reproducing machine to an emotionally

active robot.
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NATIONAL MICROELECTRONICS COMPETITION

A rentfree £30,000 factory
for one year is one of the
inducements being offered by
the Peterborough Develop-

ment Corporation in the
National Microelectronics
Competition.

The aim of the NMC is to
find ideas which are simple
to manufacture and have got
a ready market. Top prize is
£4,000 and the only restric-
tion is that no company with
a turnover in excess of £2
million may enter. The chal-

REGIONAL HELP

Another local authority
promoting interest in micro-
electronics is the Lothian
Regional Council of Scot-
land. They plan to fund a
micro aid plan to the tune of
£350,000 over the next five
years, which they hope will
bring microelectronic tech-
nology to companies in the
area,

This initiative will bring
the Edinburgh University
Wolfson Microelectric Insti-
tute directly into contact
with local firms regardless
of their level of technical
knowhow, They also hope
that local schools and poly-
technics will become in-
volved.

Part of the £70,000 per
year investment will go to-
wards setting up a new pro-
fessorship of microelec-
tronics at Edinburgh Univer-
sity and also help to fund
three high level engineers,
who will seek potential
applications of microelec-
tronics. The engineers will
approach companies rather
than wait for potential
micro users to make the first
response.

lenge is to prove that the
application. is technically
sound and that it can be
produced and sold at a
profit.

The Corporation, with the
sponsorship of Barclays
Bank and Finance for In-
dustry, offers apart from the
new factory, the prospect of
£250,000 venture capital
from Finance for Industry.

Closing date for the
National Electronics Compe-
tition is 31 January 1980.

On the Air

Europe’s largest supplier
of mobile radio, Pye Telecom-
munications Ltd., recently
made known its views on the
subject of CB radio.

In the event of the Govern-
ment deciding in favour of
CB, they feel that the u.h.f.
frequency band would be the
most appropriate. They argue
that u.h.f. is more suitable
for the high population
density of the UK.

The wuse of u.h.f. prevents
interference with hi fi, tele-
vision, radio and other elec-
tronic devices. It will also
avoid harmonic interference
into other users of the spec-
trum, police, fire, ambulance
services etc.

Predictable range and
channel re-usability is pos-
sible with u.h.f. Using u.h.f.
gives high quality transmis-
sion and reception.

Finally, selection of the
w.h.f. band would avoid the
problem of the re-allocation
of existing users, model con-
trol, which would make
27MHz CB slow and costly to
implement.

Boss sells Boss
Having built up Boss Industrial Mouldings Ltd., into
one of Europe’s largest manufacturers of enclosures,
indicators, breadboarding systems and other hardware
products, Ian Boss has formally sold all his interest
in the organisation which now becomes part of the
Pistor Elektrotechnik Group of West Germany.
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.+« from the World of Electronics

~=ANALYSIS

THE FILLING IN THE SANDWICH

There are many big producers who are not mass pro-
ducers, but batch producers of many different products.
A batch may be half a dozen units or fifty or so. They may
be for specific customers with different delivery dates.
individual finished units may need to be married up into
a system and tested as such before shipment. The number
of different units being made at any one time may run into
hundreds.

This is the sort of manufacturing operation undertaken
at Hewlett-Packard's minicomputer facility at Grenoble,
France. Cyril Yansouni, the plant's general manager, had
quite a problem in keeping tabs on where every productin
various stages of assembly was and what was happening
to it. He already had those two indispensables, computer-
aided design and computer-aided automatic test equip-
ment at the outer ends but needed, as it were, the filling in
the sandwich.

He calls it CAM (Computer-Aided Manufacturing) and
spent 30 months designing the equipment and integrating
the system in his own plant.

The cornerstone of his CAM system is shop-floor data
capture using specially designed easy-to-use computer
terminals at every stage of manufacture to provide real-
time product tracking information at every stage of produc-
tion, assembly and testing.

Over 1,200 products a week pass through the production
lines. Each is given a traveller card which stays with it at
every stage. The terminals have two slots, one for a badge
reader which identifles the person using it, the other for
the travelier card which carries data about the product,
what it is, who has ordered it etc. Date and time of arrival
in a department is automatically transferred with the rest
of the data to the central computer.

The result of the exercise is that production is speeded
up and bottlenecks eliminated. At the same time the cost
of components being worked on along the lines has been
cut by about £1 million despite the factory output having
doubled in two years.

Nobody is working any harder than they did before. And
nobody is losing his job. In fact they are planning to expand
the work-force from 500 to 800 people in the coming year.

Part of this increase is due to the data capture terminals
which H-P is now marketing. Over a thousand will have
been made and shipped to other manufacturers with similar
problems by the end of this year.

Brian G. Peck.

- BREADBOARD 79

This year’s Breadboard 79, the kits and bits show
for the home electronics enthusiast, has moved to

larger premises.

The venue is the Royal Horticultural Halls, Elverton
Street, Westminster, London, SW1, from 4 December

to 8 December inclusive.

Over 90 exhibition stands will feature microcom-
puter systems, analysers, logic test accessories, hi fi
amplifier kits, as well as a varied range of construc-

tion kits and TV games.

Everyday Electronics will be there.

MOBILE JAM

Mobile radio channels have
become so congested that
the Home Office is to conduct
trials with single sideband
transmission with SkHz chan-
nel spacing. Present channel
spacing with frequency and
amplitude modulation is
12-5kHz or 25kHz.

SSB could double the num-
ber of channels usable with

.no interference, thus allow-

ing for considerable expan-
sion of the mobile services
used by businessmen and
other organisations.

LOOKING BACK

A 20 page booklet to mark
the 50th anniversary of the
formation of Pye Radio Ltd.,
is now available, free of
charge, to readers on appli-
cation to Pye Ltd., Publica-
tions Dept, 137 Ditton Walk,
Cambridge.

The Story of Pye Wireless
traces the history of Pye
Receivers from when they
were originally produced by
W. G. Pye & Co. Written by
Gordon Bussey the publica-
tion is illustrated with
photographs of receivers
from 1922 onwards and
scenes in the Pye factory
early years.

Engineering Famine

Despite relatively high unemployment figures there
is. a serious shortage of engineering staff. Earlier this
year GEC alone had vacancies for 1,600 engineers, 1,100
technicians and 800 craftsmen.

UK-USA PHONE GABLE GETS GREEN LIGHT

The final seal was placed on an international agree-
ment recently for a new £100 million telephone
cable between Britain and the USA that will boost
Britain’s transatlantic cable links by more than 50
per cent.

At present more than 20 million phone calls aré
made each year between the UK and USA, and more
than half go by cable. The demand for telephone
service between the two countries has been growing
by a steady 1520 per cent a year throughout the
1970s and shows no sign of slackening.

Called TAT 7, this giant submarine system, with a
capacity of 4,200 simultaneous connections, will carry
phone calls, computer data and telex messages be-
tween Europe and the USA and Canada. A sizeable
part of its cost will be spent in Britain on cable
manufacture.

Those training now for the electrical and electronics
professions and trades need never be out of work.

VIDEO NEWS

Firm evidence of the
growth of electronic news
gathering and -associated
technologies in Europe is
provided in the latest con-
tracts placed with Sony
Broadcast Ltd.

During the past six weeks
orders totalling some £858,000
have been placed for Sony
video recording -equipment

by the State Broadcasting
organisations of  Austria,
Italy, Poland and Switzerland.

A specialist Viewdata
Exhibition for information
providers and others profes-
sionally engaged in using
and operating viewdata and
teletext systems is to be held
at the West Centre Hotel,
London, on November 7-8.
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The new system is due to
come into service in 1983, It
will run some 3,400 nautical
miles between Porthcurno
{Land’s End) and Tuckerton,
New Jersey. At the British
end it will continue for some
two miles inland, terminating
at. the Post Office’s Land’s
End repeater station.

The cost of the project is
being divided equally be-
tween North America and
Europe. On the European
side, Britain is partnered by
17 other participants and her
share—22 per cent of the
total, is the largest of all

those. There are seven part-
cipants in the project on the
North American side, includ-
ing the American Telephone
and Telegraph Company
which has the largest single
share in the system, amount-
ing to some 40 per cent of
the total.

Manufacture of the new
system will be shared be-
tween the USA, Britain and
France. About 2,700 miles of
cable will be made in Britain
by Standard Telephone and
Cables Ltd, under a contract
worth some £30 million.
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SAXON ENTERTAINMENTS

STANDARD CENTAUR 20%

£309 g‘lc\llﬁfglf carr

100W
£62-00

CENTAUR

STEREO DISCOS

C/W LIGHT SHOW & DISPLAY
TWIN LOUDSPEAKERS & LEADS

100W-600W -
)

CREDIT

Deposit TERMS

12 months @ €24-47 or 24 months @ £14- 19

SUPER CENTAUR 200W

£366 Deposit
12 months @ £28-94 or months @ £16 78
With Twin 200 Watt Cabinet

GXL 200W \ L
+Carr £15

£470 & VAT £32-32 Deposit £94-00

12 months @ £37-27 or 24 months @ £21-60

GXL WITH PDF BINS (illus.)
£502 3T Desosic £102-00

12 months @ £39:66 or 24 months @ £23-00

CUSTOM CENTAUR 400/600W

WITH FOUR PDF 100A BINS
£833

Deposit £ I 67 : w

12 months @ £66-03 or 24 months @ £38-28

incl. of carr.
& VAT

£74-00

GXL + PDF BINS
Y 2 Year warranty
% Full M|x:ng+Crossfade+M|c/Tape

Inpyts
% Headphone & Cue Light Monitoring
% Full Range Bass/Treble Controls+
Mic Tone
% 4 Channel Soundlight+ Display

JUST PLUG IN AND GO !!

SEND TODAY FOR YQUR FREE BROCHURE

incl. of carr
& VAT

DEPOSIT

P.A. & DISCOTHEQUE

EQUIPMENT AT
INCOMPARABLE PRICES

MINI DISCO 100 WATT

MONO SYSTEM WITH LOUDSPEAKERS

incl.
£229 ‘BTCVAgl! = Deposit £46-00

12months @ £1813 or 24 months @ £10-52

P.A. SYSTEMS L]

T 00 ey T
. incl.
£207-00 ¢
VAT
Deposit

12 months @ £I6 JS or
24 months @ £9- £42
% Four Mixing Inouts
% Bass & Treble Controls
Twin Piezo Horn Columns

|2r?3 ofﬁéarr & VAT £309 w

12 months @ £24-47 Yo u
months @ ‘47 or
24 months @ £14-19 £62

AMPLIFIER UNITS ONLY
AP[00 AMPLIFIER AP200 AMPLIFIER

. +Carr £1-50 +Carr £1-50
£56.92 incl. of VAT £102.92 T

incl. of VA
* 4 mixed Inputs * Six Mixed Inouts

% Bass/Treble Controls * Three Sets Bass/Treble
* Vynide Case 'z 00 Watts Output

* 100 Watts Qutout Slave Socket

SAXON KLAXON [ SAXON SMASH | PLUTO
g B PROJECTORS _
P140 £44-27
. : 150 WATT
USPoics Demeaver By | sien vorce INC WHEEL

| SIMULATOR
| Add a new dimension
to vour disco with
this press button effect un:t

Four Sirens in £90. 2

one package
incl. of VAT

P5000 £102-92 incl. of VAT
250 watt .Ql. inc Cassette/Wheel

ELECTRET MIC DIS0! £21-27
TOP QUALITY UNIT incl. of VAT
ECMI05 LOW COST
ELECTRET

| CONDESNER MIC incl. of VAT £5-75
MELOS CASSETTE ECHO-

[ REVERB UNIT-Twin input £74-75
VARIABLE SPEED & DEPTH

FEATURES INCLUDE

Twin Deck - Mic & Tape Inputs -
Wide range bass & treble controls
Full headphone monitoring —
Crossfade — Professional standard

Mixer/Monitor Modules
Mono PCB only £7-47

SA308 8 ohms 30W 45V £12-36 Stereo PCB only £12-07

Supply for 2 modules £I3 69

SA604 4 ohms 50V €I performance. Mono C/W. {
Supply for 1 or 2 modules £17-19 COMPLETE MODULES Front panel £10-92

SAE08 8 ohms 60W 65V £17-82 MIXERS Mono module 3162 | Stereo C/W
Supply for | or 2 mOdU|e5 £17-19 (with case) Stereo module £43-12 | Front panel £15-81

SA s|2°4|419h";s I2((>’V\'/ 3,"7‘.23 2 Pﬁn‘z.mai"s Pa"e'f“ 4 Power supply to suit

upply for | modute ' .
SA1208 B ohms 120W 95V £24- IS R 1 | €165

Stereo main kets etc £6-3
Supply for 2 modules £28-46 ‘_nr.ezci s socketg ete 2

send for full details.

@ available

B as PCB

MOTOROLA PIEZO HORNS LOUDSPEAKER CABINETS —

£5-46 YES!! COMPLETE WITH LEADS
— W — S O Fitted with 100W 17,000 Gauss drlvers
FUZZ LIGHTS Red. Yellow. Green O R;J':zlged ‘cablne!s with aluminium trim—black
v e etlc

£26-22

HEAVY DUTY SPOT BANKS -
MATCHES LOUDSPEAKERS

3 way 600W £40-82 4 way 800W £47-72

0O Lifetime guarantee on main drive unit

£50- 60
£62-67

Standard 100W | x 12 (48 x 41 x 24)
Large 10OW 1 x 12(65 x 48 x 24)

P.A. L x 12(+ 2 Piezos) (80 x 38 x 24) £82-22
100W SPOTS P.A.2 x 12200W (100 x 38 x 24) £119-60
e g Disco 2 x 12 200W (80 x 63 x 24) £103-50
i PDF reflex bin (80 x 40 x 4l) £115-00

CABINET FITTINGS

IC! Vynide 50° wide £4-02m
Kick-res grille 507 wide £4-02m
Netlon kick proof 24° wide £4-02m
Corners’feetlrecess plates 17p
Recess handle §

Bar handles £2- 81

Jack plugsisockets 29p

PDFI00 Reflex Bin ~ Twin Horns - Integrated
Slave Amplifier - Accepts mono or stereo signals

O Use with all types of mixer
O Pan and volume controls
O Send for details £155-25 Deposit £31-25

All inclusive of carr & VAT

Individual Sirens £8- 62 Insert between mic & amp £8+62 (Full range of wheeis - ask for list) incl. of VAT
divid e I
AMPLIFIER MODULES DISCO MIXERS | D.l.Y. - | SOUND-TO-LIGHT
O 30Hz-20kHz —COMPLETE OR MODULAR MODULES FOR B ® UNITS
: 599900000000 PASYSTEMS | Py yY.
O Short/open circuit proof % ¢ o MONO/STEREO i
0 Too srade components —L_m— | 600608696
0 Suit most mixers MONO OR STEREO WITH | Inout Modules p I make
AUTOFADE Mono PCB only £7-47 Is | your own @
Available complete and ready to plug | Stereo PCB only £12.07 e ‘ mixer aear
in or as an easy to connect module Mono C/W t Mono/
with all controls except monitor Front.panel £10-92 Wit TS0 | 3 CHANNEL - 3kW
switch already fitted—full instructions Stereo CIW El' din | ‘c"ﬁa}‘?‘ez,? £€33.92 incl, of
supplied. Front panel £15-81 accentall VAT

i Operates from |W upwards
Inouts B BasslmlddIeltreblelmaster + £1 carr
~ d ' II el complete
only for odu e only
comy lete | Panel £3-39
ront | 4 CHANNEL -
panels | 4 kW SOUNDLITE
SEQUENCER (iltus)
(46 87 incl. of VAT
Dimmer on each channel
Automatic sound light level
Logic circuitry_throughout
O

dule only £30-76 Panel £3-39

ALL PRICES ARE INCLUSIVE OF 15% VAT.
Shop premises open Tues to Sat 9 am - 5 pm
Lunch 1230 - 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
Acess or Barclycard Number

NOT THE CARD
By Phone. You may order COD, Access or Bar-
claycard. Post & Packing 50p an all orders except
where stated.

SAXON ENTERTAINMENTS

327 Whitehouse Road, Croydon, Surrey.

All enquiries Large SAE Please Brochures on
request

MANCHESTER DISCO CENTRE, 237 DEANS-
GATE, MANCHESTER. CALLERS ONLY -
(061) 832 8772 - COMPLETE UNITS ONLY
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His piece of equipment has

been devised to allow sounds
generated in one place to be
heard in another. In particular,
from one room where a baby or
child is situated to another, such
as the bedroom or lounge occupied
by the parents or baby sitter. The
unit uses a microphone to pickup
the sounds and these signals are
amplified to produce the same
sound in a loudspeaker mounted
in the control box.

The Baby Alarm is completely
safe, and the child is in no danger
if he/she “acquires” the unit. The
alarm is powered by a single PP3
9V battery and is economical,
quiescent current being approxi-
mately 2-5 milliamps.

CIRCUIT DESCRIPTION

The complete circuit diagram of
the Baby Alarm is shown in Fig. 1.
Signals generated in the crystal
microphone insert MIC1 are

avy

M. Lyndsell

passed to a high impedance buffer
amplifier TR1, and f.e.t. wired as
a source follower. This stage pro-
vides no amplification, but is in-
cluded to provide low loading on
the crystal microphone which is
essential for a flat frequency
response.

The effect of high loading on
such a microphone is to provide a
very “tinny” effect. Not entirely
essential for specified application,
this stage does however allow the
circuit to be used in other applica-
tions where clear speech is
required, e.g. an intercom.

The output from the source
follower appears across VR1 used
as a volume control, and from
here to IC1, connected as a non-
inverting amplifier. Resistors R6
and R7 provide the necessary
biasing for an op-amp operating
from a single power supply. Gain
is approximately equal to the ratio
of R5 to R4 i.e. 1000. The output
signal is fed to and heard in LS1.

Alar

CONSTRUCTION

The prototype unit used a piece
of 0-1 inch circuit board size 20
strips x 30 holes. The uppermost
five strips are not used electrically
but provide space for mounting
screws. The prototype used self-
adhesive  horizontal mounting
strips in preference to fixing nuts
and bolts.

The layout of the components
on the topside of the board and
the breaks to be made along the
copper strips on the underside are
shown in Fig. 2.

Begin by soldering in the wire

links followed by the re-

sistors and capacitors.
Take care when solder-
ing in the fets as
these can be easily
damaged when being
soldered. Use of heat-
shunts is recommended.
F.ets can also suffer
damage by “leaky”
irons. A couple of turns
of tinned wire wrapped
around and shorting all
leads during soldering
will prevent such
damage. Remember to
remove the wire after.
wards. Finally position
and solder in ICI.
Sufficient lengths of

L

microphone.
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flying leads should next

1,8 e Fig. 1. The circuit diagram of the Baby Alarm including pluggable remote € connected to the

board. A short length of
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screened lead to connect to the
input socket SK1 was used in the
prototype, but this is not essential.

CASE

The author used a plastic box to
house the unit, approximate di-
mensions 150X75X45mm. The
case was used “inverted” so as not
to show any panel fixing screws.
The intended front panel is used
for the base panel to which the
circuit board and battery are fixed.
The latter was secured with a self
adhesive foam pad.

Prepare the box to accommo-
date S1, VR1 and SK1 and drill a
pattern of holes above where the
speaker is to be positioned to
allow the sound to escape and
reach the user.

The prototype circuit ‘board wired in
and fitted to the base panel,

In the prototype the speaker
was glued in position using a poly-
styrene glue. Fix the components
and wire up to the board as shown
in Fig. 3.

The base panel (lid) can now be
secured, and rubber feet fitted for
good measure.

MICROPHONE

The microphone is mounted in a
smaller plastic box (inverted as
before). Drill a pattern of holes
above MICI1 position and glue the
latter in place. Solder sufficient
lengths of screened cable to MIC1
to join the two boxes in their final
positions. The cable should pass
out through a gripping (or stain
relief) grommet and terminate in
a plug to match SK1.

Shows wiring between case
mounted components and cir-
cuit board in the prototype.

COMPONENTS “Zzeec

Resistors

R1 4:-7TMQ R5 100k

R2 390Q R6  10kQ

R3 10kQ2 R7  10kQ

R4 100Q All $W carbon + 5%
Capacitors

C1 470uF 10V elect.

C2 0-1uF plastic or ceramic
C3 0-1uF plastic or ceramic
C4  4TuF 10V elect,

C5 33uF 6V elect.

C6  470uF 10V elect.

Semiconductors
TR1 2N3819 n-channel f.e.t.
IC1 741 differential op-amp
8-pin d.i.l.

Miscellaneous
MIC1 crystal microphone insert See

S1 d.p. on-off rotary switch ShoR

VR1 22 kilohm carbon log. faw

SK1 phono socket T I
LS1 miniature loudspeaker 80Q 70mm diameter a

B1 9V (PP3) page 742
PL1  phono plug

Stripboard: 0-1 inch matrix, 20 strips x 30 holes; PP3 battery connector;

knobs (2 off); board mounts; screened cable; grommet; cases (2 off).

Everyday Electronics, November 1979

TESTING

Plug the two units together
and switch on. A click should be
heard in the loudspeaker. Turn up
the volume control. If the two
boxes are less than about a couple
of metres apart, a feedback howl
will be heard. With the micro-
phone at a distance from the con-
trol box, a sound source such as a
portable radio placed near the
microphone will be heard in LSI1.
Turning VR1 clockwise should in-
crease the volume.

Remove the sound source. A
small amount of hissing may be
heard with VR1 fully advanced.
Hum was absent on the prototype.
Handling the cable will produce
noise; for this reason the cable

should be firmly secured when the
unit is finally fitted.

If all is well the units may be
fitted in their respective rooms
and can either stand on any flat
surface or be mounted on the wall,
the latter suiting the microphone,
keeping it out of reach. A single
“keyhole” cutout on the backpanel
will allow single screw fixing.

By a suitable switching arrange-
ment, two microphones and two
speakers, the Baby Alarm can be
converted to function as a two-way
intercom. g
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BRIGHINIL

SUPER PHOTODETECTOR

It is clear, on looking at prices of photodetectors
(photo emissive types, photo transistors, lLd.r.s, etc.)
that these devices are by no means cheap; the least
expensive component I have found is the 2N5777
photo Darlington at 60p. With a little care, it is
possible to produce one’s own photo transistors, at a
fraction of the cost.

HERE BC107, ete.
PHOTOTRANSISTOR

BODY (TO5or TO18)
e BC107

BASE
UNCONNECTED

Fig. 1. Fig. 2.

Take a transistor in a TO5 or TO18 can, such as a
BC107, and, using a fine razor saw carefully remove
the top of the transistor, taking care not to squash
the can (see Fig. 1). Carefully shake out any particles
of metal which may have fallen inside the transistor.

You will find that the innards of the transistor are
now exposed to the environment, and if light is

allowed to fall onto the chip, you have a photo tran-
sistor. If desired, a few drops of cold setting, clear
plastic resin may be poured into the can to afford
some protection, but this is not essential.

Leaving the base unconnected, in fairly bright sun-
light I found that a BC107 would pass 200uA. This
sensitivity may easily be increased by using another
BC107 transistor, the two being connected as a super-
alpha pair (see Fig. 2). There should now be enough
sensitivity to drive a relay without further amplifica-
tion.

By this method, either npn or pnp silicon photo
transistors can be made, much cheaper than the cost
of a ready made device. Also, the response is very
fast, better than some l.d.r.s.

Peter F. Vaughan, Lynton.

BUTTON STOP
When using twin-core (figure of 8) cable, I bind the
separated ends of the cable with a small 4-holed
button. This stops the split in the cable from
lengthening, see Fig. 1.
A. A. Moore, Preston, Lancs.

BUTTON

Gela greal deal from

A .arshalls

L
tor qualily skectronic compens mo/oo
aewtn? T Mieg,

Everyday Electronics, November 1979



Stupendous Offer

to Loeryday Electronics Readers

SOLAR ALARM
DUAL — TIME
CHRONOGRAPH
only

dsrurLar ALARM

This is a completely "‘up-to-date’ timepiece. Actually *two sev seect  CRYSTAL tc ouvarrz
watches within one'. Solar panels energise the clock chip
during daylight thus conserving the internal standby battery.
Back light for night-time.

The watch has a six digit display and provides 22 functions

with 5 flags; it is housed in a slim stainless metal case only

8mm thick and equipped with adjustable bracelet. The dual

time zone facility makes this the ideal watch for the traveller.

FUNCTIONS

11
L BN ST
; 10
] l'llll
a1 n
l ‘lll“

TIME ZONE 1
gontinuous display of: Hours: Minutes: Seconds or Date:
ay.
TIME ZONE 2
gontinuous display of: Hours: Minutes: Seconds or Date:
ay.
ALARM
Hours and Minutes.
STOP WATCH
Hours: Minutes: Seconds: 1/10 Seconds to 11 Hours 59
Minutes 59-9 Seconds.
Split, Lap and Journey Timing Modes.
AM/PM and MONTH INDICATION

This solid state timepiece is guaranteed for one year.

‘-------------I-----------l--"
) I 2
P lete both h 1

l B/LESSCEKC%IZ‘;J%E,‘ng_t GRS (e HuENCPUEeR I i Please allow 21 days (maximum) for delivery (more
for overseas orders). l

I To: METAC Electronics and Time Centre (E.E. Offer) l

I 67 High Street, Daventry, Northants. Tel, 032 72 76545 I OFFER CLOSES — DECEMBER 14 I

Mail Order Only I

From: METAC Electronics and Time Centre,

I Please send me ............... watch/es at *£19-95 each. I (E.E. Offer), 67 High Street, Daventry, Northants. l
I l'enclose P.O./Cheque No................ valug ............. | l
INGIE] wtharass nim b e oot iy vl it S e, oo NEBME oo e e e et e e e e e
! AT ATESS] Tuwimssn s 105 0o bibFrsonls s dAET AR 54 43 g e : AAress oo e e [ ]

" Including VAT, postage and packing. I T Pt A A 63 -5 M 6 WA TR S i 1 i
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IMODULATED TONE
GENERATOR

Creates a distinctive sound of rapidly changing pitch at power
outputs up to 4-5 watts. Applications range from burglar
alarms to timers.

A visual indicator for the doorbelil. E § Q

= ESN . A L
‘ @%Eﬁ?’&ﬂg%ﬁ
Christmaus
Is (oming
=Check
vour Lights

Tracing a faulty bulb in a string of
series-connected bulbs such as those
used for decorating a Christmas tree
used to be a long, tedious task. NOT
any longer! This articie describes a
quick method of pinpointing the faulty
bulb, with hints on extending bulb life
and ideas for “‘electronic' decorations.

S

BURGLAR ALARM

5 =L 7 ‘;'.,’Q»'A\w-‘ TN
The second project in.our Uniboard series will (x ) ;ﬁ";' %‘,‘ ﬁgg“p"\fmﬂ"%%ﬁ—“ ‘%
protect your home. & % '//'%{’5”4 Z;Q% &%\;};ﬁh‘ - j"m; % @7’“

) A TN AV AR

Vil SN Sl IR

4= i N

Zt \1"‘1\' 2=
There will be a great demand for our December ¥ (ool (-
issue so ensure YOUR copy well in advance. See your Newsagent NOW/ bu“b'.

DECEMBER

ISSUE ON SALE
FRIDAY, NOVEMBER 16

Price 45p

740 . Everyday Electronics, November 1979.



Britain’s Best Breadboard
Buy at Breadboard 79

All over Britain, hobbyists are
discovering Britain's Best
Breadboard Buys. At the
London Breadboard exhibition
79 on Stand Nos. F1, F2 and
G1, G2, CSC will be exhibiting
their full. range of breadboards. \

Here is your chance to obtain \
a special ticket for Breadboard '79 \
worth £1.00 absolutely FREE.

Cut out the coupon below and take it
along to one of our listed dealers, and' make
a purchase of any of our breadboards and
receive your special FREE ticket — see you
at Breadboard '79.

Take the coupon to any of these main dealers:
LONDON

Rastra Electronics Ltd., 273-281 King Street, Hammersmith,
London W6

Cubegate Ltd., Audio Electronics, 301 Edgware Road,
London W2 1BN

Technomatic Ltd., 17 Burnley Road, London NW10 1ED
Precision Instrument Labs., Instrument Housse,

727 Oid Kent Road, London SE15

MANCHESTER

Shudehill Supply Co., 53 Shudehill, Manchester M4 4AW
BUCKINGHAMSHIRE

Waest Hyde Development, Unit 9, Park Street Industrial Estate,
Aylesbury, Bucks HP20 1ET

Best Electronics (Slough) Ltd., Unit4 Farnburn Ave., Slough,
Bucks SL14XU

KENT

Lawtronics, 13a High Street, Edenbridge, Kent TN8 5AX
NEWCASTLE

Aitken Bros., 35 High Bridge, Newcastle upon Tyne
SCOTLAND

Marshalls, 85 West Regent Street, Glasgow G2

F. Brown & Co., 45 George IV Bridge, Edinburgh EH1 1E3
LEEDS

Leeds Amateur Radio Club, Cookridge Street, Leeds 1

HERTFORDSHIRE
BI-PAK, 3 Baidock Street, Ware, Herts.

CONTINENTAL SPECIALTIES CORPORATION

\

EUROPE, AFRICA, MIDEAST: CSC UK LTD.
Shire Hill industrial Estate Units 1 and 2
Satfron Walden, Essex CB113AQ

Telephone: SAFFRON WALDEN (0799) 21682

T —

/- )

/

/

/

EXP 325

EXP 650

EXP 325 Built in bus-bars accepts 8, 14, 16
and up to 22 pin ICS: £1.60

EXP 350 270 contact points, ideal for
working with up to 3 x 14 pin DIPS. £3.16
EXP 8560 For microprocessor chips. £3.60
EXP 4B An extra 4 bus-bars in one unit.
£2.30

EXP’300 The most widely sold breadboard
in the UK;; for the serious hobbyist. £5.76
EXP 600 6" centre channel makes this the
Microprocessor Breadboard. £6.30

PB6 Professional breadboard in easily
assembled kit form. £9.20

PB100 Kit form breadboard recommended

for students and educational uses. £11.80

The above prices do not include P&P and 15% VAT
- e e .

el

EXP 350

The Experimentor System

4 ways to order Experimentor Systems

1. EXP 300PC which includes one item,
A matchboard pre-drilled PCB — £1.32

2. EXP 302 which includes three items
Three 50-sheet scratchboard workpads — £1.68

3. EXP 303 which includes three items
Two matchboards and an EXP 300 solderless
breadboard - £8.60

4. EXP 304 which includes four items,
Two matchboards and EXP 300 breadboard and a
scratchboard workpad — £9.30

This coupon entitles the holder to a free ticket worth £1.00 to Breadboard ‘79, with the purchase of any

I listed breadboards

1.EXP 325 | Qnty.Read. | 2.6xP 350 | Qnty.Reqd.
I nn (]

3.EXP 650 | Onty.Reqd. | 4.EXP 4B I Qnty.Reqd.
I £5.00 2% A

5.EXP 300 | Qnty.Reqd.| 6.EXP 600 I Qnty.Reqd.
' (2] n®

7.PB6 Qnty.Read. | 8.PB 100 | Qnty.Reqd.
' mn tun

Experimentor System ]

I 1.EXP 300Pc| Qnty.Read. | 2.EXP 302 Qnty.Reqd.

7k | {72, ]
I 3.ExP 303 | Onty.Reqd.| 4 £xp 304 | Qnty.Reqd.

o fns
I Boxed prices include P&P and 15% VAT

It no dealer in your area contact CSC direct.

NAME
ADDRESS..

FREE catalogue tick box D

I enclose cheque/PO forf ... ... . '
or debit my Barclaycard, Access, American l
Express card

No. ..... Exp. date ..., ...

or Tel: (0799) 21682 with your card number and
your order will be in the post immediately.

I Continental Specialties Corporation, {U.K.) Limited, Dept 4cc, l
Unit 1, Shire Hill industrial Estate, Saffron Walden, Essex Tel: (0798) 21682

L-------ﬂ---------d
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By Dave Barrington

Test Case

Knowing the pride constructors take
in the appearance of their finished
projects, we make no excuse for
returning to the subject of cases
again this month.

Ideally suited to housing test gear
accessories such as signal injectors,
logic probes, smali counters, voltage
and resistance probes, and continuity
checkers, the CTP-1 probe case from
Continental Specialties Corporation
comes complete with associated hard-
ware,

CTP-1 case kit from
Continental Specialities.

Based on the case used in their
LPK-1 logic probe kit it is supplied
complete with a 3ft length of two-wire
connecting lead with a moulded strain
reliever and terminated with ‘'croc
clips”, a nickel-plated screw-in probe
tip, a mating tapped hex probe-tip
connector, assembly screws, and a
cut to size blank printed circuit board.

Also available from CSC is their
latest 32-page product catalogue
which features their range of circuit
breadboarding equipment, logic test-
ing devices and test instrumentation.

Products featured include a range
of solderless breadboards and bread-

742

board assemblies, test clips, instru-
ment cases, pulse and function
generators, frequency counters and
accessories, logic probes, logic
monitors and a digital pulser.

Copies of the catalogue and further
details of the CTP-1 probe case.can
be obtained from Continental Special-
ties Corporation, Dept EE, Shire Hill
Industrial Estate, Saffron Walden,
Essex, CB11 3AQ.

Teach-In '80

For those readers about to order
components for the EE Tutor Deck
and Teach-/n 80 experiments, we have
just heard that due to increase costs
Home Radio have had to increase the
price of the complete kits of parts for
this project and experiments up to
Part 6, to £22-50. (List A—£19. B—£4).

However, we understand that Green-
weld and A. Marshall (London) Ltd
have no plans, at the present time, to
increase their published prices. Also,
the following advertisers are able to
supply complete kits of parts: Ace
Mailtronix, Electrovalue, Magenta and
Watford Electronics.

Tool sets

More renowned for their top grade
soldering equipment, Light Soldering
Developments Ltd. are now marketing
four handy miniature tool sets.

Each set comes in a plastic case
with transparent lid and the tools
have chromium plated brass handles.
The kits are made up of screwdrivers,
open and socket spanners and cross-
point screwdrivers.

The set of six instrument screw-
drivers (Model. 1113), have hardened
and tempered steel blades ranging
in width from 0:8 to 3:8mm and retail
at £2-93 including VAT. The 19 piece
combination set, type 37228, consists
of open and socket spanners, 5/64in
to 5/16in across flats, sotket head,
cross head and plain screwdrivers,
and a scriber and is priced at £5:12.

A set of five metric box spanners,
model 37227, with a tommy bar with
hardened and tempered steel ends
come in a range of sizes from 3 to
5mm at £2:93. The fourth tool set,
(model 37305) comprises two cross
point screwdrivers, three hexagonal
key wrenches (15, 2 and 2:5mm A.F.)
and tommy bar at £3-93.

¥ =i
"

— &
-

- " 7

Light Soldering Developments too! sets.

Addresses of nearest “stockists
can be obtained from Light Soldering
Developments Ltd., {(Dept. EE), 97-99
Gloucester Road, Croydon, Surrey.

CONSTRUCTIONAL
PROJECTS

EE Radio Control System

Our star project this month is part
one of the EE Radio Control System
series and obviously will call for some
special components. These will be
described fully in the various articles.

Apart from the special electro-
mechanical items, the majority of
components should be generally avail-
able. The special components are
usually stocked by local radio control
shops, but any readers experiencing
difficulties can order them from
S.L.M. (Model) Engineers Ltd., Dept
EE, Chiltern Road, Prestbury, Chelten-
ham, Glos, GL525JQ.

3-Function Generator

The only item likely to cause concern
in the 3-Function Generator is the
integrated circuit {C1.

We have found that the 8038 is only
available from Maplin Electronic
Supplies or through R. S. Components
dealers.

MW/LW Radio Tuner

For the MW & LW Radio Tuner, the
slow motion (Jackson ‘O’ gang type)
tuning capacitor is listed in the
Maplin, Watford and Home ‘Radio
catalogues. However, the specified
¢oils seem to be rare and only stocked
by Home Radio Components.

Baby Alarm

The 741 integrated circuit used in
the prototype model of the Baby Alarm
was a TO-5 can type with preformed
leads. The 8-pin d.i.l. plastic packageis
more common and readily available
and can directly replace the can type.

Quite a number of readers will
already possess a high impedance
microphone so therefore the mic.
insert ¢ould be omitted and SKi
chosen to suit your mic. plug.

The use of a rotary switch for S1 is
optional and any double-pole toggle
switch will suffice.

Opto Alarm

The first in our Uniboards series is
a simple Opto Alarm.

There are numerous solid state
buzzers on the market at the moment
and it is worth shopping around for
this item as prices seem to vary quite
considerably. _

The thyristor type MCR102 would
appear to be only available from
Maplin but the 2N5060, 2N5061 and
2N5062 types are suitable replace-
ments.
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CAPACITORS Electrolytic Radial Leads Order Code Miniature Low Value Order Code nlor Radial Orde
el Ronieidsd ~10% to +50% Tol.  Cap 034 +uF+Volts p,,.,“,,. . Axial £1 Tol., Code
Eloctrolytic Axial Leads oraode uF [ Vd.e. §:3{1016 2535 44 3683 63V D.C. Wko Cap 424 Dlnnld Type C280/352 Cap 352
—10% to +50% Tol Cap #1534+ uF+ V. d.c. :e 1 I ! { ; c::):)v'%PcI“\%’II:‘“I.' Low K el MS dld T 152
| s | { 9 ap ou ype, mm
uF Ve 182 @ e 1| ‘ ! 7| Corami Plats, Rectal, Med X, Can 85 Capam
3 | - ap
;.; [ | s 22 | ? c.“r.mgglamn.um High K, _-— GF (302 360 | uF (352 380
J N .G ap k .
#] H 4 | 7] | 8 + Value 0018 7 \ 18| 8| 10
: 68 7 8|9 oF (424/832) pF 424632 830 nF  424] 629 0022 | 8| 7 /-2 9/ M
(& |9 19 10 |7 8| |9 1 100 (18| 7 1027 8 0033 6, 7 | -33/n
5 s ® 9 " 13 |, [7]81 :BR" 2] | 120 1|9 12 | 20 0047|6747 |14
8 IR SEITI A IR YR RIS T A -l R o
3 s 4w | & THIE SIRHE HE R -1 H
b ! 100 epd ]| $3| [8| %0 30 ¢ 45 s el o8 ||
100 o] 150 " [ ] 9| |63 20] 6|30 (50| 07 [ 6| 8 |
150 80 3 220 g M1 1 37 6| 470 | 3 R1kd! 088 | 7! 8 [
220 13 | 26 36 2008 s
330 | 30 w0 5-6 | 560 | 20 i
470 |23 32 47 Electrolytic Can Type Order Codé 88 6| 680 20 | 8
630 21 | 30 39 54 High Ripple, IEC Grade 1, Low ‘8-2 | : '1838 gg : Tantalum Bead Order Code
1000 25 | 30 5 E.S.R. Cap HR+4F + Voits LI B b A sl 20% Tol.  Cap PR+uF+ Voits
el a1 Supplled complete with Vertical Fixlng Clip 15 6 1500 | 20 1 uF |V de| 19 ‘ 182538
100004F 18V Rlpnlo $:8A 81A@ 238 18 6 /1800 | 20 7 1 11
@ 8s°C * 22 & (2200 | 20 | 7 0-22 1
oriwrcosn | oty 444 mon | e | i
250V D.C. Wkg. Film Disloctrlc, Miniature | 41004F 28V 408 | Sl 7] N 7 || IR
1-4-4-1pF 20 Cap 808 A 22000uF 25V 2eA 4 47 8 4700 | 28 | L] 47 1218 | 18
2-8p 20 Cap 808 B 4700uF 40V 5-6A 248 56 7 18800 | 25 | 10 1916 |18 | 22
2 - 20pF 22 Cap 808 C 10000uF 40V 9:2A 393 88 76800 | 25 | 22 18
8-5 - 69-5pF 3t Cap 808 0 4700uF 70V 7-85A 403 82 7 |2200 | 25 | | 4 22 i
INTEGRATED CIRCUITS .
4000 Buffered C-MOS—HIgh Speed 7400 T.T.L. LINEAR
HEE4000 17|HEF40L4 84)HEF4S12 110{NT40ON 13 NT4A44N  92)NT4122N 40| NT4193N 01 (NT4LSZEN 35 NMLS1S8N 99 N7ALS25IN 117) CA304e 84 ) TLOSICP 84
HEF4001 17/ HEF4046 106| HEF4514 250 NT401N 14| NT445N 85 N74123N 77/N74194N 73/ NT4LS30N  19|NT4LS13ON 99| NT4LS28IN 17| CA3080 77| TLOB4CN 188
HEF4002 17| HEF4047 87| HEF4515 200 NT402N  14/N7448AN 85(N74125N 37| N74198N 87 N74LS32N  27|N74LSIS3N 83 NT4LS288N 117 CA3130 99 [ UATHICN 20
HEF4000 085 HEF4049 48|HEF4516 101/N7403N  14N744TAN 71|N74126N 37| N74198N  135/N74LS33N 35/ N74LS154N 138/ N74LS260N CA3140 48| UATHICT 47
HEF4007 17|HEF4050 45|HEF4817 382(N7404N 18 N7448BAN 92| N74128N u’rm 9N 122 (N74LS3TN  35|N74LS188N 93| N74LS261N 321 | CA3189 203 | UAT48CN 39
HEF4008 80/HMEF4081 69| HEF4518 94 N740SN 16/ N7450N 14| N74132N 38| N7422IN NT4LS38N 35| NT4LS186N 93| NT4LS268N LM301AN 34
HEF4011 17/ HEF4052 72 (HEF4519 S5 NT408N 32 NTSIN  14/NT4145N 57N74270N 61 NTALS4ON  27|NT4LS1STN 93 NT4LS273N 143/ LM33ON 78
HEF4012 17 HEF40S3 72| HEF4520 04(N7407N 32| N7483N  14|N74147N 93| NT4208N 71/ N74LS42N N74LS158N  97|N74LS283N  117|LM38ON 104
HEF4013 45 HEF4008 49| HEF4521 183/N7408N  16/N7454N  14|N74148N 86|N74385N 80 NTALSSIN 27/ N74LS18ON 120(N74LS290N 117| LM381AN 198 |
HEF4014 84 (HEF4087 380| HEF4528 99 NT409N  16/N7480N 14 N74150” 91 ug:a 59| N74LSB4N 27 NTALS16IN 117|N74LS203N 119/LM390ON 75
HEF4018 80/HEF4088 17/HEF4532 120| N7410N  14|N7470N 28/ N7418IN 48| N74387N  89|NT4LS3SN  27/N74LS162N 144! NTALS208N 149 MC1438N 95 Voltage
HEF4018 45 HEF4069 17/HEF4534 510/ N741IN 16/ N7472N  19|NT4153N 43| N74388N 59| NTALST3N  35/N74LS163N 117|NT4LSI8SN 121 | MC3403P IRew,m,.
HEF4017 80| HEF4070 17(HEF4539 110/N7412N  14|NT473N 28| N74184N 91 NTALSTSN 44/ NT4LS164N 119 |N74LS388N 121 NES31 131
HEF4018 80 HEF4071 18|HEF4543 155/ N7413N  23(N7474N 24| N74135N 46 N74LST6N  46|N74LS170N 220|N74LS38TN 121|NES3ST 258 Lmaoovoom
HEF4019 48 /HEF4072 18 HEF4555 78/NT414N 31 NTA7SN  34|N74156N 46|74LS N7T4LS78N 39 |N74LS173N  132/N74LS368N 121 NESSSN UA 3C 42
HEF4020 89| HEF4073 18| HEF4S56 78| N7416N 21 (N7476N 30| N7415TN 43| NTALSOON 19N74LSBIAN 108 N74LS174N 141 |NT4LS373N  173/NE5S6N [ UAT8O8 cu ]
HEF4021 85 HEF4075 18HEF4SS7 388(N7417N  21|N7480N 32 |N74188N 43 NTdL g“ 19/N74LS8SN  104(N74LS176N 119| N74LS3I74N 173|NE 19 ummcu 78
HEF4022 82(HEF4076 104/ HEF4ES 97| N7420N 14| N7483N 63| N74160N 63| N74 19/N74LS86N 30 N74LS18IN 306(N74LS3T5N 117 NESTON 488 | UATBISCU 78
HEF4023 17/ HEFA07 17| HEF4724 171|N742IN  16/N7485N  80|NT4181N 63 NTALSOIN 19|N74LSOON 59/ N74LS190N 117 NT4LS3TEN 188 | NESTIN 508 | UA7912CU 97
HEF4024 02| HEF40T8 18| HEF40097 90(N7425N  19(N7486N  25[NT4162N 63| N7TALSO4N 27| N74LS92N 76 NT4LS191N 117! N74LS386N RC4136 146 | UATO1CY 97
HEF4028 17| HEF4081 18| HEF40098 73|N7428N 20| N7490N 40| N74183N 63| NPALSOSN 27/ N74LS0SN 76| N74LSIOIN 19| N74LSIION 198 TBA1205 83| UA78L0SCS 38
HEF 4038 195 HEF4082 13/ HEF40108 62| N7427N 20 N7491AN 57/N74184N 88/ NTALSOSN 27|N74LS9SBN 82 NT4LS193N 119|N74LS303N 196/ TDA1022 713 | UATBL120S 38
HEF4027 48 HEF4085 64 HEF40160 119 N7428N  23N7492N 40| NT4188N 88| N74LSOON 27 NTALSOON 128 N74LS194N 181 |NT4LSI0SN 207| TDA10348 239 ' UATBLISES 38
HEF4028 71 HEF4086 64|HEF40161 119 N7430N  14/N7493N 40| N741 86 N14t 10N 19/N74LS107TN 41| NT4LS198AN 119 N74LS490N 143
HEF4020 90 MEF4083 S0 HEF40182 119N7432N 20/ N7494N 67| NT4170N 122/N74LS1IN 26/N74LS109N 45 N74LS196N 132 |NT4LSSTON 239
HEF4030 48| HEF4094 176| HEF40163 119 N7433N 23| N249SAN 46(NT4173N 77| N74LS12N 26 NT4LS112N  45|N74LS197N 132 I
HEF4031 200 HEF4104 186 | MEF40174 119 N743TN 21 N7496N 67| NTAIT4N 77 74t 13N 48/N74LS113N 48[ N74LS240N 206
HEF4035 110/HEF4502 91/HEF40175 119 N7438N 21| N74100N  92|N74178N 88/ N74LS14N 74|NT4LS114N 48/ N74LS24IN 208
HEF4040 85| HEF4505 571/ HEF40192 140/ N7430N  30(NT410TN 26/ N74180N 87 N74LS1SN 26(NT4LS128N  83|N74US242N 208 Zener Diodes
HEF4041 75| HEF4308 184| HEF40193 140|NT44ON  14/N74100N  45(NTA18IN 205|N74| $20N 19 N74LS128N 53/ NTALS24IN 208 400mW C4VT-C33
HEF4042 68 /HEF4S10 108 HEF40194 119/N7442N 51 N74116N 92| N74182N 57| N74LS21IN 26| NT4LS132N 78/ N74LS244N 208 '
HEF4043 80( HEF4811 125/ HEF40195 119 NT443N  92/N7412IN  28/N74192N 91/N74LS22N 26/ N74LS136N 49 NT4LS25IN 117 BZY88/BIX79 + Voltage ]
CASES—Boss Industrial OPTO ELECTRONICS SWITCHES SEMICONDUCTORS
Order Code Order Code
Mouldlngs UO‘M(gmm'ﬂU Dlodn. Individual - MPllg;_Quro Togolo—Honoyw:_l,I T m:&‘“ : Bg:gfL :3
Small Desk Boes industrial 128" 3mm) R CcQYsé 5
Wouldings Coneole—Bous industria Greon 1 covss f SPOT con 81 SWBAl0z | IN400Z § BClaL 12
Siope Front Console. Recessed Top Yeliow 20 CQY97 § SPDT Doubie Blas To 1N4004 7 Bca2 "
ABS Base, C/W Brass Bushes, In Orange Panel Mounting Clip Centre 90 SW SA1041 IN4007 $ BC212L 12
imm Aiuminium Top Panel Finished Gre to ault. 3 LED3 Cilp } SPDT Single Blas To IN4148 4 BC214 "
Order Code | 2" (5mm) Red 18 cQy2s Centre 20 SW 8A1051 B IN5402 15 BC214L 12
e, DS H3(ST) 214 Case BiM100S OR s.rmn ) Y84 SPg'.'l', Blas & SR INeiaA 31 Bacse 13
, D130, 7 w
5 D130. HAT(73) 308 Case BIMIEOR I o\ )10 g Cito DPDT c/Oft 1M SWsA2021 || anzeds R et i
Plastic Boxes to suit. LEDs Clip f DPDTDoublaBlaaTo ot | 2NB9%06 13 BCE9 12
Mou! dod Box and Close Fitting Flanged Lid 2N3053 19
ABS B ox C/W Brass Bushes, and LId in Sagﬁ"z""'“" 95 ORP12 ] OPOT Single Blas To 2N3054 ss Bcsss 15
Ora) Oruor Code § ORPSI 95 ORP61 Centre 123 SW8A2051 I o\ o0ee g5 BCYTO 15
tl;% waz 831 99 g." BIM2003 8R Phototransistors OPDT Blas 18 SW 8A2081 N30 gg:l;l: ;g
50 131 ase BIM2005 .
OCPT1 220 ocP71 | Miniature Push—C & K Full ISB Test 85~
L1980 W110 D60 223 Case BIM2006 O g:ﬁ’ 08 8pxes | P Puh;h to h:nk., - = gug‘g “g gg:gg g:
men'
Plastic Boxes with Metal Lids 9 198 8P. o Put: e Br.oryk 8331 RNS;M 3 8010 39
:'acs:'a'::oT?:'/’ve Brass Bushes, In Orange ;’hs'o““l" Momentary 62 SW 8533 2N3708 19 BFR9O 333
; 0
1mm Aluminium Top Panel Finlshed Gre che 188 FEoe29 2N37173 297 BEX8S 28
Order Code 2N3819 22 BFYS0 17
L85 W56 D29 112 Case BIMéosa OR §| HARDWARE MAINS TRANSFORMERS N3820 39 BFYSI 17
Ly wn Daz 150 Case BIMA0UOR 1\ | oot 2N3904 o BFYs2 20
56,053 208 Case BIM400S OR | =g PO oranie Socket Tin 12 DIL SKT8 | gecondaries may b connected in orer c09® | 2Nsas? 30 BLXes 262
Diecast Boxes 14 Pin Profiis Socket Tin 14 DILSKT 14 | Darailei to give \Zna. volh;co il ZNEas 35 |BLYeaq Iizhey
Dlecast Box and Flanged Lid 18 Pin Low Profile Socket Tin 16 DIL SKT18 | Blimaries o.200, 2 40873 W (BRYs 20,
Aluminium Box and Lid in Natural Finish Meatsinks 6vA—Ciamp Typo Connructlon 235 ea, :S}g? 32
Order Code ,nd.,.du,, Type for Approx. 18% Regulation. F.C. 84, H38, W35 Siee 4 Geow, @
L113 wa3 D31 12¢  Case BIM3003 NA 8 50° C/W 12 Sink 8F V, 0-4-5V Secondarles frnn- YA 45 BAWS 1 et
L152 wa2 D50 215 Case BIM500S NA .,.d.,w.,.. T,,. of 0-6 WOSD 1200 pAgy [}
L192 W113 D61 334  Caso BIMS006 NA S CIW o8 Sink Tva [ ¢-12V, 0-12v 139 | BCI07 14 OC28 118
Indlvldual Typuor 0-18V, o1ov 180 § BC108 14 ocas 108
Smail Desk Consoles % TO3 7-2° C/W 2 Sink Tvs § 0-20V, o- 200 J§ BC108C 18 TiP31A 48
Slope Front Console, Recessed To Indlvlduol 1—,,. for 20VA—C|- Type Construction 380 oa. f§ BC109 18 TipaaA 54
ABS Base, C/W Brass Bushes, In Orange 1 % TO126 17° C/w 28 Sink Tv4 J| Aporox. 18% Regulation F.C. 70, H Beroae ¥ Tipsic 76
imm Atuminium Top Panel Finished Grey |n¢|v|¢u.| Ty,. N 0-4:5V, 0-4-8V Secondarles T’rnm 20vA 45 § BC10SC 2 e "
Ventilation Slots in Base X To22097 C1w 2 sink Tvs I 06 6o | BC148 19 HiPsec 2
Order Code 012V, 0-12v 129 || BC158 1o TIP29Ss 18
wms D143 H32 (u) 238 Case BIM800S on p.c 8. Components 0-15V, 0-18V 150 fl BC177 17 TiP3oss 80
0 D143 H32 (56) 312 Case BIM Dalo Pen, Biue Ink, "0-17-5V, 0-17-5V 175 § BC17% 20 TIS43 36
W|7o D214 H32 (32) 431 Case BIM800O7 OR Siow Drying o8 Pen 33PC f 0-20V, 0-20V 200 § BC182 11 ZTX108C 16




YOUR COVIPLETE RANGE OF ELECTRONIC HARDWARE...
BIMENCLOSURES MINI DESK BIMCONSOLES ] PURPOSE BIMBOXES

Orange, Blue, Black or
ALL METAL BIMCASES Grey ABS body in- Orange, Blue, Black or

Red, Grey or Orange 14swg corporates 1.8mm pcb \ C?reV:lBS _w_ilh tmm
| Aluminium removable top £ quides, stand-off bosses rey du'mlmum
and bottom covers. 18 swg - in base with 4 BIMFEET /.\ ’:e::c’e;se ront cover
black mild steelchassis with supplied. 1mm Grey Aluminium < eld by screws into
%

fixing support brackets. panel sits recessed with fixing screws ~ 1 Bimegrai bra_s bu_shes.
B8IM 3000 into integral brass bushes. il BIMFéE""rm DCﬁvg:ldes incorpora-
{250x 167 .5x68.5mm) BIM 1005 (161 x 96 x 58mm) £2.48 ted an supplied.

£15.62 BIM 1006 (215 x 130 x 75mm) £3.48 BIM 4003 {85x56x28.5mm) £1.34

4 4
~—_ ALL METAL BIMCONSOLES BIM 4004 (111x71x415mm) £1.84

~_All aluminiul"’\, 2 piece desk consoles with Colour Code Top Panel  Base BIM 4005 161x06x5215mm) £
~either 169 or 30° sloping fronts, sit on A Off White Blue
4 self-adhesive non-slip rubber feet. 8 Sand Green LOW PROFILE BIMCONSOLES
Ventilation slots in base and rear o] Satin Black Gold Orange, Blue, Black or
panel for excellent cooling. See latest catalogue for new styles and sizes Grey‘ ABS body has
159 Sloping Panel 30° Sloping Panel ::Tg?:&"pg“;uaé::"
BIM7151 (102x140x51[28} mm) BIM7301 (102x140x76(28] mm} £11.36 i

-off i
£1228 and stand-off bosses in

BIM7152 (165x 140x51[28] mm) BIM7302 (165x 140x76({28] mm) bate, Double'angle
‘\ BIM7153 (166x216x51(28) mm) BIM7303 (165x183x 102(28) mm) £13.43 PoaPusid ifot pEmel

BIM7164 (165x211x76{33] mm) 8IM7304 {254x140x76(28) mm) £14.83 with 4 tixing screws
BIM7155 (254x211x76{33) mm} 8IM 7306 (254x183x102(28) mm} £18.38 into integral brass
BIM7156 (254%287x76(33) mm) BIM7306 (254x259x102(2B] mm) £17.71 bushes. 4 BIMFEET
BIM7157 (356x211x76(33] mm} BIM7307 (356x183x)02{28) mm) £18.83 supplied

B8IM7158 (356x287x76(33] mm) BIM7308 {356x259x102{28] mm) £19.92 :

BIM-6005 (143 105 x 55.5 [31.5] mm) £2.76
ABS & DIECAST BIMBOXES BIM 6006 (143 x 170 x 555 [315)mm) £3.58
6 sizes in ABS or Diecast Aluminium. ABS moulded in Orange, Biue, BIM 6007 (214 x 170 x 82.0 {3151mm} £4.83
Black or Grey. Diecast Aluminium in Grey Hammertone or Natural. All g

boxes incorporate 1.8mm pcb guides, stand-off supports in base and have S EUROCARD BIMCONSOLES

close fitting flanged lids held by screws into integral brass bushes {ABS} . Orange, Blue, Black or Grey ABS

= or tapped holes {Diecast) 'y \ \ body accepts full or % size
ABS Diecast Hammertone Naturai Eurocards, with bosses in the
{50x50x25mm) N/A BIM5001/11 £1.54 £€1.23 base for direct fixing. 1.8mm

(100x50x25mm) BiM2002/12 £1.09 BIMS5002/12 £1.66 £1.32 wide pcb guides incorporated
(112x62x31mm) BIM2003/13 £1.27 BIM5003/13 £2.24 £1.70 and 4 BIMFEET supplied. 1mm
(120x65x40mm} BIM2004/14 £1.61 BIMS5004/14 £2 81 £2.11 . Grey aluminium lid sits flush with body
{(150x80x50mm} 8I1M2005/15 £1.72 BIM5005/15 £3.19 £2.72 |top and held by 4 screws into integral brass bushes.
(190x110x60mm)  BIM2006/16 £2.69 BIM5006/16 £4.94 £3.96

Also avallabie in Grey Polystyrene with no slots and self-tapping screws BIM 8005 (169x127x70(45]mm) £4.71
BIM 2007/17 {(112x61x31mm) £1.06 BIM 8007 (243x187x103[(66] mm) £6.70

BIMTOOLS +BIMACCESSORIES BIMIBOARDS

MAINS BIMDRILLS i PP T,

Small, powerful 240V hand drill complete with 2 metres of cable and

2 pin DIN plug. Accepts afl tools with 1Tmm, 2mm or .125" dia. shanks

Driils brass, steel, aluminium and pcb’s. Under 250g, off load speed | Y v - pIL
7500 rom. Oranae ABS, high impact, fully insulated body with integra
on/loff switch £11.21 4 COMPATIBLE
Mains Accessory Kit 1 includes 1Tmm, 2mm, 125" twist drills, 5 burrs BIMBOARDS
and.2.4mm.coliet £2.64 -
Mains Kit 2 includes Mains BIMDRILL as above, 20 assorted drills, mops, burrs, grinding e Accept all sizes
wheels and -mounted points, 1mm, 2mm, 2.4mm and .125" collets. Compiete in trans- (4-50 pin) of DIL IC
parent case measuring 230x130x58mm £23.57 ’ packages as well as
— ! it resistors, diodes,

BIMDAPTORS rg ﬁ capacitors and LEDs.
Allows pcb's to be fiat mounted sandwich fashion in R ! 3 Integral Bus Strips
BIMBOXES, BIMCONSOLES, and all other enclosures . up.each side for
having 1.5mm wide vertical guide slots. One plastic - - _power lines and
BIMDAPTOR on each corner of pcbis) enables LT RS A ! . Component Support
assembly tobe simply slid into place. 54mm long, 10 ; i, TN B-acket for holding
stots on 5mm spacing and can be simp!ly snipped off y -l lamps, switches and
to length.  £1.15 per pack of 25, : fuses etc. Avallable
as single or multiple

BIMFEET units, the latter mounted on 1.5mm thick
_ f N black aluminium back plate which stand oh
L‘gg:n:el: g(r::n;'h;n’%h, grey rubber self-adhesive enclosure feet. non sliprubber fabt-and have 4 screw
. - L - terminals for incoming power.
12 VOLT BIMDRILLS BIMBOARD 1 has 550 sockets, mulitiple units
2 small, powerful drills easily hand held or used with lathe/stand adaptor. utilising 2, 3 and 4 BIMBOARDS ‘incorporate
Integral on/off switch and 1 metre cable. “09_. 1650 and 2200 sockets, aif on 2.5mm
Mini BIMDRILL with 3 collets up to 2.4mm dia. £ B.62 10.) mateix.
& g Major 8|.<.|MD1R;3LL with 4 clo:Ie:’s ;::) to:mr‘r: czla. ;214.49I 2 - BIMBOARD 1 £ 8.22
ccessory Kits ve appropriate drills and collets as above plus 20 assor
tools. Mini Kit 1 — £16.10, Major Kit 1 — £20.70. Accessory Kits 2 have appro- BIMBOARD 2 £10.98
priate drills, collets plus 40 tools and mains-12V dc adaptor. Mini Kit 2 — £36.22, BIMBOARD 3 £20.08
Major Kit 2 — £41.97, Accessory Kits 3 as appropriate Kits 2 plus stand/lathe unit. BIMBOARD 4 £38.13

Mini Kit 3 — £48.30, Major Kit 3 — £54,06.
DESIGNER PROTOTYPING SYSTEM

r n
4 ing tools provide high . Yype 30 General Purpose é’.é‘c°o~3s°c§”€é’ 3ﬁ2?nst:g12: chﬁé’r"sgmsom
suction power and have T 2F e onwitdoag I, {5 10 +15Vdc @ 100mA and fixed +5Vdc @ 1A)
‘easily replaceable screw tapid chainge el:mem, . AlIO/F"s fully isolated, Short circult ahd fast fold
in Teflon tips. Primed P :c;ew on tip, stainless;stag back protection. Power rails brought out to cable
and refeased by thumb ' shaft an_d clip on hook. Styled clamps that accept stripped wire or 4mm plug.
operation with inbuilt safe- { handle with neon, £4.37
ty guard and anti-recoil system \_/ Type M3 Precision 17 watt iron, DESIGNER 1 £58.65
BIMPUMP Major (180mm long) £8 51 quick change tip, lona life DESIGNER 2 £84.97
BIMPUMP Minor (150mm long) £7.24 element, styled handle with clip on hook. £4.71 REAGNERS, E71:28

...FROM :
2 Herne HHll Road, London 58 24 DAL

Telephone Q1 737 23871

INDUSTRIAL OULDINGS LIMITED (=% 5 o sy

Cabiles & Telequams 1ITZEN L ONDONSE24

BIMPUMPS 2 all metal desolder- BIMIRONS




USEFUL SUCKER
ONE of my main sources of high

quali components for stock is
the “G Bag”. Whenever 1 visit
my local electronics shop, I rummage
in his “junk” bins and usually select a
bag or two of assorted “goodies”.

Until recently the various p.c.b.’s
that I had collected from these bags
of components had been gathering
dust. Most of the components on the
boards had leads too short to cut, and
removing them with a soldering iron
proved to be one hell of a laborious
task, resorted to only in emergency,
when a particular component has
been needéd that was not available
from another source.

A recent acquisition has resulted in
all the boards being stripped of 75
per cent of their components, and at
a very fast rate. I now have a stock
of several hundred close-tolerance
resistors, items which have previously
been bought only as required.

The acquisition that made it all so
easy was a device called a “Solder-
sucker”. A sort of suction device with
a Teflon nozzle, it can be primed and
discharged with one hand easily, while
the other hand is used to apply the
soldering iron to the soldered com-
ponent. The Soldersucker draws away
molten solder with fantastic force
that has to be seen to be believed,
and after repeating the operation at
each of the joints, the component can
be lifted out, sometimes without the
need to heat the ‘de-soldered” joints
again.

So simple and so quick, I just didn’t
realise how easy its use makes the
removal of components. I would not
have considered spending over a fiver
on the tool, but as I have now had
the chance to prove its worth at, rela-
tively speaking, no cost (it was
amongst a large “job lot” I was for-
tunate enough to obtain for a few
quid recently) I have no hesitation in
recommending its worth.

It would soon cover its cost. I have
recovered, in good order, something
like eighty pounds’ wo of trans-
sistors, 1 per cent resistors, integrated
circuits and capacitors, with the aid of
the Soldersucker!

pREAM of an electronic house, where

everything s controlled from a
central position. Heating, lighting, ven.
tilation, entertainment, security, cooks
ingf washing and so on,

o sit in a Captain Kirk-type of
armchair and to be in complete con-
trol of one’s immediate environment
seems to me to be quite possible
given today's State of the Art. An
given the time and the money to
make it alll

A robot to take the dog for a walk;
three VTR’s always recording all Vv
output, recalled by ultrasonic instruc-
tion at a moment’'s notice for reylay
on one of the many colour televisions

around the house; similar audio
recorders for five or six radio pro-
gramme transmissions; automatic

tending of the garden. What bliss,
but for how long, before the whole
caboodle becomes an absolute bore?
You would get no exercise ever, and
you would possibly die of a heart

with Kelith Cadbury

attack brought about by the effort of
{mggdfrom your control chair to go
0 "

Nevertheless, those readers who
dream of more electronickery will
realise the necessity of a patchboard,
to alter various parameters that may
need adjustment—how long randma
{s allowed iIn the bath before the
water automatically ' drains away;
grilling times for the T-bone steaks;
securing the fridge and freezer when
hungry teenagers go prowling.

Even more modest projects will
benefit from a patchboard—it would

an additional item of equip-
ment that could prove very useful to
the enthustast’s audio set-up, especi-
ally where creative tape-recording is
undertaken,

The patchboard described here is
adequate for all projects the writer
has worked on to date, and can be
made at a fraction of the cost of a
“bought” item.

There are many projects where a
patchboard would be a useful part
of the clrcultry—given one hell of a
lot of money to spend! For example,
the Maplin catalogue price quoted
for a 30 x 30 hole patchboard is
£88-38p. It seems to me that my-
very-cheap alternative would suf-
fice in nine out of ten applications.

Chassis mounting phono sockets
are avallable on Paxolin boards
containing numbers of sockets from
one to elght, from Maplin, and work
out at under Bp per socket In most
cases. For example, to make an
alternative to Maplin’s 10 x 10 hole
board costs under a fiver, using
twenty of the flve-socket boards,
compared with £19-55p.

| used single strands of copper
wire, about 14mm thick, from a
length of electricians' heavy-duty
cable, which was soldered as
shown In the Hlustration. Careful
drilling and mounting of the boards
Is needed to make the finlshed job

PHONO SOCKET
PATCHBOARD

Horixontal
bus bars

look neat—but then care Is needed
with all electronic work anyway!

And that's not all—the plugs are
much less expensive also. Ordinary
phono plugs cost under 10p, and
can either be shorted out, or small
resistors or capacltors can be
connected across the terminals,
inside the cover, Use plastic plugs
(which are the cheapest) and devise
your own colour code so that you
can tell at a glance whether the
connectlons are shorted or Joined
through a component. The wireable
component plugs listed by Maplin
for their 10 X 10 board cost 59p
each, compared with 9p for my
alternativel

Yer pays yer money and takes
yer choice~for me, Mr Hobson
dictates, prompted by the bank
manager, tax collector, starving
children and shoeless wife.

Everyday Electronics, November 1979

745



Wireless Telegraphy Act

The legality of remote and radio
control understandably confuses many
people. Here are the facts in a nut-
shell. The Wireless Telegraphy Act
prohibits the use of any unauthorised
radio station.

This wording covers both trans-
mitters and receivers. So it is not only
illegal to transmit any radio fre-
quencies (such as CB radio) without
authorisation, it is also illegal to
receive them.

It follows that it is also illegal to use
a radar speed trap detector in a car.
These devices pick up police radar
speed check signals and convert them
into an audible alarm.

Under the Wireless Telegraphy Act
it is also illegal to use a radio control-
led model boat, car or aeroplane. But
whereas no authorisation and licences
are available to transmit pirate radio
programmes or receive police radar
signals, licences are available for the
transmission of non-speech radio
remote control signals to models and
toys.

The penaity for any illegal trans-
mission or reception, whether Citizens
Band chat, radar trap avoidance, pirate
tradio pop music transmission or radio
remote control of a toy, is the same;
a fine of up to £400 and/or 3 months in
jail. Itis, of course, highly unlikely that
anyone using a remote control toy
would be fined as much as someone
transmitting a pirate radio programme,
but the penalty is available to a court.

Direct Link

Fortunately, because the Wireless
Telegraphy Act covers only radio
frequencies, it does not cover the use
of ultrasonic, or infra red, or visible
light, or laser light, links for remote
control or other communijcation, even
of speech and music. Thus it is
perfectly legal to use links of this
type without a licence. The snag is
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that such links are far more directionai
than radio links.

In Japan it Is now possible to buy
a gramophone turntable that contains
a built-in high quallty stereo radio
transmitter which operates on a v.h.f.
f.m. band. The gramophone signal
can thus be picked up by a v.h.f, f.m.
receiver anywhere In the house. So
the user can install a turntable In one
room and an amplifier and hl fl system
in the other without any cable Iinks.
This would be Illegal 1n the UK.

Ultrasonic or infra red links need
something close to line-of-sight re-
lationship, so cannot offer a compar-
able facility. Also infra red links can
be disturbed or "broken” by direct
sunlight, asthe sun emits considerable
infra red radiation.

I recall eyewltness tales of an Im-
pressive demonstration several years
ago which was set up to show off the
prowess of a remote controlled fire
fighting device. The robot-llke gadget
was designed to sense the infra red
radiation produced by a fire, turn,
drive towards It and then loose off the
contents of a fire extinguisher.

The demonstration took place out
of doors and a can of petrol was duly
ignited. It was Summer, but a dull day.
Then, just as the petrol burst Into a
ball of flames, the sun broke through
the clouds. The robot's sensor picked
up the sun’s infra red radiation and
latched onto its direction. The gadget
stopped dead in its tragks, tilted back
and loosed the contents of Its fire
extinguisher into the sky.

Take-away Car Radlo

In-car-entertainment or ICE Is now
big business. It's easy to pay around
£300 for a combined radio and cas-
sette player; and that's excluding loud-
speakers, and extras llke booster
amplifiers, graphic equalisers and
exotic aerials.

Understandably many motorists are
reluctant to Install such expensive

equipment because it's akin to leaving
several hundred pounds laying in the
dashboard pocket ready for a thief to
grab. Even worse, the thief will prob-
ably smash the door, break a window
or slit your sunshine roof to get
access.

Burglar alarms are one answer, but
by no means 100 per cent. Another
answer is that offered by car radio firm
Voxson.

The Voxson Tanga range of radios,
now being fitted as standard to small
Fiat cars, is the very opposite of
secure. The radio is a plug-in module
that the driver removes every time the
car is left unattended.

The really clever part of the scheme
is that they have made the removable
module small enough to fit into a
pouch that hangs on a key ring along
with the car keys. A socket is secured
to the car dashboard and as this socket
contains only a single chip audio ampli-
fler It isn't worth stealing. The tiny
plug-in module contains all the r.f. and
i.f. circuitry, a tuning control and a
volume control. There's a separate
colour-coded module for longwave,
medium wave and v.h.f. reception.

Provided you remember to-pult out
the module when you park there's
nothing left to encourage a thief.

War on CB

| learned recently how CB helped us
win the war in Africa. Of course it
wasn't called CB then, but the wave-
length, 27TMHz was the same.

Before World War |l such fre-

uencies seemed unmanageably high.

ut spurred on by the impetus of war
the USA, Japan and Germany all made
military equipment to work on this
band.

One of the characteristics of *'27
meg”, and indeed one of the reasons
why no one wants it for CB In the UK,
Is that it can skip across Continents.
A signal beams up into the sky boun-
cing off the upper atmosphere and
down to earth again thousands of
miles away.

In 1942 an amateur radio enthusiast
in the USA heard German conversa-
tions on his experimental 27 meg
receiver. He brought in a German
speaking friend who reckoned the con-
versation sounded like military chat
between tank commanders.

The American army moved in and
discovered that the signals were skip-
ping across the world from Rommel's
tanks in North Africa. They could only
be plcked up within a radius of a few
miles and night after pight the army in
the USA monitored the signals from
Africa and sentthem back to Fieid Mar-
shall Montgomery in Africa. Thus,
although Montgomery was out of
range of Rommel's low power 27MHz
transmitters, he soon knew everything
the “Desert Fox" was saying to his
troops. $
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There's alotgoing on at Breadboard!

Seventy exhibitors showing and selling everything that the hobby electronics
enthusiast could want! Demonstrations of electronic organs — computer kits
— audio gear.

Radio Station S22 broadcasting throughout the show, See your voiceprint!
Get your own weather details direct from Tiros M| Test your reactions --
and your strength,

Careers in Electronics — get the advice and information that.could start you
off on a rewarding and interesting career,

It's worth going to Breadboard!

Royal Horticultural Halls Elverton Street
Westminster London SW1

December 4-8th 1979

Admission £1 (students 70p)

Everyday Electronics, November 1979
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fhe Mawk 11t FM Tuner s
DIY Hi-Fi wlil never seem the
same again. Ambit's Mark 1|
tuner system is electrically &
visually superior to all others.
Some options available, but
the lllustrated version with
reference series modules:
£149.00 + £18.62 VAT

With Hypaertl Series modules
€186.00 + £23.12

gey for _sale.

Precision construction &
design of all parts
Time/frequency display
State of the art performance
with facilities for updates,
using modular plug in
systems.

Deviation level calibrator
for recording

* All usual tuner features
ALL TUNER KITS £3 carriage

-

-

-

Digital Dorchested All Band Broadcast Tuner: LW/MW/SW/SW/SW/FM stereo LW MW FM LCD Digicat Frequeney Display - July I'W feature

A multipand superhet tuner, constructed using a single IC for RF/IF processing - but with Update your old radio, or build this into a new design.

alt faatures you would expect of designs of far greater complexity. The FM section uses a Or use it as a servicing aid - this low power unit with

three section {alr gang) tuned FET tunerhead, with ceramic F filters and interstation mute; | LCD display reads direct frequency in kHz/MHz, or

AM employs a double balanced mixer input stage, with mechanical IF filters - plus a BFO with usual AM/FM [F offsets for received frequency.

and MOSFET product detector for CW/SSB reception. Styled in a matching unit to the Low power LCD means no RFI - 15-20mA at 9v even

Mark 111 FM only tuner, employing the same degree of care in mechanical design to enabile with the divide by 100 prescalar. FM resolution is

easy construction, MW/LW raception via a ferrite rod antenna. 100kHz, AM 1kHz. Sensitivities better than 10mV

Electronics only (PCB and all components thereon) £33.00 + £4.95 VAT Complete kit £19.60 + £2.93 VAT, built and tested module £27.00 + £4.05VAT
Complste with digital frequancy readout/clock-timer hardware £99,00 + £14.85 VAT Ambit stocks and distributes a wide range of frequency counter LSI for all types of DFM.
Compiete with MA1023 clock/timer module with dial scale £66.00 + £9.90 VAT part two of the catalogue contains details of the MSM5523/4/5/6 range, and the versatile
Mardware packages are available separately If you wish to house your own designs In 8 MSL2318 divide by ten or hundred prescalar IC. The DFM1 combined counter for AMFM
professional case structure. Please deduct the cost of electronics from complete prices. SW and direct/clock /stopwatch/timers - details available, but SAE Dlease |

PW SANDBANKS Pt METAL LOCATOR
Malntaining our professional approach to

BADIO and AU COMPONENTS FOR RADIO/COMMUNICATIONS/AUDIO/TV etc.

As ususi, Ambit brings you the latest and best, 8 small selaction of which is shown

home constructor kits, we offer tha pulse F5801-3-4 3 : @ stage varicap tuning. all with oselllator output in this adver The Ambit | contsin information on most of the
induction ‘Sandbsnks’. Now with inject- 6801 Dusl gate MOSFET RF stages, bipolar mixer  £17.46 + 2.81VAT. | devices mentionsd here - and an order for the new pert three will snsure you stay up

i f i Iy i d 5803 Dual gate RF/mixer stages, amplifisd LOout  £10.75 + 2.98VAT | with latest devel Data ph ying service described in pricelist info.

lon molded casing for greatly improve 5804 ‘Hyparfi’ series, with intarnal PIN diode age, RADIO ICs for FM vat | SL1600 series Audio presmps vat
anviromentat sealing. £37.00+£6,66vat and ultra wide range tuning system £24.95 + 3.74VAT | CA3089E 1.94 29 | SL1610 1.60 24 | LM3BIN 181 27| 5 _ %3
EF5402 4 stage varlcap tuner with TDA1082 end LO 189E " L | LM382N 165 25|o 8% ;
VHF MONITOR RX WITH PLESSEY IC output. Usss FET/IC Input. PIN age £1075 + LEWAT | Ganiaw 230 o3 | Sichy 180 24| Lwaoay 185 2818 %i 2
4/8 channel version of the PW design £QR 20.200MH HAI1225 220 33 | SL1613 189 28 | KBaddz 222 33| GEES
but using standard {fundx9) erystals, and & EF series ere available on spacial order to cover bands {(ususlly approx SN76660N 0.75 11 SL1620 217 33 | TDA1028 350 53|*.z E -
TOYO 8 pole crystal fliter with matching 20% of ths centre frequancyl in the renge described. Details in our price list. RADIO ICs for AM/FM | SL1621 217 33 TDA1029 3.5¢ 53 8 : 5 :
transformers. Coll sets from our standard | FOR FM IFg st 10.7MHz TDA1090 335 50 | SL1623 244 37 | TDAI074 375 56|¢ ?E'
range to cover bands from 40 to 200MHz 7 single & pola linesr phase fiker |F with HA1137€10.96 + 1.64VAT | TDA1083 195 29 | SL 624 3.28 49 | Audio power e
c h odule kit £31.26 +£3.90vat 7130 two 6 pole linear phase filter |F with CA3189E £16.25 + 2.44VAT | TDA1220 1.40 21 | SL1625 217 33 | TBAB20M 0.76 11|83 >8
Smpiete mocu’e. . : . 7230 Hyperfi IF, switched bandwidth, AGC F preamp, finesr phass IF AMPLIFIERS gt:ggg f-g; gz TBABI0AS 109 16|35F i
caramic filters with diode switched filter £24.95+3.74 VAT . LM38ON 1.00 15|NE &

MICROMARKET  OSTS ovarfiow: DECODERS for MPX (STEREQ) e MC1380 120 98 | SL1640 189 28 | Uinzzes 100 15(gg3S
650p | 8212 230p 170p Various typas, gusrantsed the world’s biggest and best renges see comms ics also 2“6“ ‘259 g? TDA2002 195 29]e 2 E-!
800p (8216 195p 340p| | ARSHOLT FM TUNERSETS COMMUNIC ATIONS L6ed0 278 HA1370 - 298 45|48y

276p 8224 754p ront end combined with CA3089 IF £26.50 +3.07VAT SLE6%0 3.20 48 | TDA2020 299 45
.50 +3. . | KBaa12 255 38
400p |9228  478p 578p 7262 JFET front snd, combined with IF and decoder £26.50 +3.97VAT | Kgaa13 275 41 | MG3357 392 47 | FeTs MOSFETs, bipolars.

365p (8251  626p 1000p : = S . dlveri S
§30p | 8255 540p EM/AM tuning gynthesiser, see details inthis SDE000 375 56 NE544 170 25 and various othaers: ses PL

M. i MORE FROM THE GENERAL AMBIT CATALOGUE RANGES:
. -
assurance that all deviees are very best first quality commercial types. Some (PSN = Varicap tuning diodes for AM/FM/TV : MPU llable digital §
TYL 15 preseotly in great demand, so please check by phone before ordering < 1 4522 149 11-9 v AM tuning {Cr 15:1) from TOKO— = co,nl:°€ ap If~l"—"-| "q;
&l 4001 17 las28 102 fxnthesiser TCB, Preliminary:
WOl 4002 17 |anze 147 KV1211 double matched 1750 26p vat| Seriar data controlied, with the
H u d r All prices histed in > T 4006 109 KV1210 triple matched 245p 37p vat| siandard swallow count system
e O % o573 e 4532 125 | KV1215 triple snap-apart 246p 37p vat| for maximum speed of operation.
\ | N 5 [ YOLTAGE REGS: R > 4008 80 452;8 ﬁg MVAM115  single 15v  105p 16p vat| Muttiple time constant filters,
5 3 5 3’ 7800 series 1Amp pos 95p 0 E.' & 4539 MVAMI26  single 26y 105p 16p vat | suitable for AM/FM and other
= L | — = | 7900 series 1Amp neg 100p - &| 4010 58 :55::9’ ;;; MVAM2 doubls 25¢ 148p 22p vat| communications/genarator
7400 13|20 f 7472 | 28 74132 66 74287 108 | 78M series %Amp pos 90p < a 4011 17 {1854 183 BBZOQ/‘IM_ double FM  40p 6p vat | applications. Not for beginners.
7401 13|20} 7473 (3238 |  [74143 P12 74260 | 153 | 78LCP 100mA e 1Op] 4012 17 Jasse 117 |gA19a/TTat0 e 30 dpat | Full preliminary data package
a6zl 18|20} 7asa |25 138 74148 12 274273 124 | 78MGT2C variante 1750 [WEI 4013 55 facan 215 |BAI21/ITT210singlestc 300 4pvar | £1+SAE. No phone enquiries
7403 |14]20] 7475 38/40 | 74145 | 657 | 74283 120 | 79MGT2C verisble 1756 [Q Wl 4012 95 |4ca2 s3g |BBI10SB single UHF  40p 6pvat | answered on this system for the
7404 | 14]24 | 7476 | 3738 74147 175 74293 95 | /23CN variable IC 65p < E| 4016 52 |a5p5 150 |P!N DIODES, BANDSWITCH types tirme baing. Watch this spacs..
7405 |18/26 | 7478 38 74148 (100 N1 | 74365 49 | NESSO 73p A % 4017 80 f[ases 281 |BA479 PINattenustor 35p 5pvat | Projected cost of the controlter
7406 |38 7480 | 48 74180 | 99 74366 49 L200 varisble Vend | 185p |en 5l 4018 80 4569 303 |TDA1061Pi-form atten. 95p  14p vat | PCB less than £30: comprises the
7408 | 17|24 | 7481 | 88 74151 64 B4 74367 43 AIN T FILTER ~ o 4019 60 l4572 25 BA182 Bsndswitch 21p  3pvet two modulus counter, prog.div.,
7410 | 15{24 | 7482 69 74163 | 6454 | 74368 49 'Pﬂ'g;f‘f,%;;"dﬁ, Q| 4020 93 4584 63 |AN AF semiconducrors stocked in depth, | Bhase detector, multiple TC loop
7411 | 20{24 ;QBFG) 104|989 ;::2; :2 b0 74373 ;; 1 Amp in 1ES chassis = g 3221 82 14585 100 lF/ease ask for quantity pricing detsifs. filtee/integrators.
7412 |17 48 40 74374 ! 5 2 80 | e
7413 | 30 7489 0B 74156 | 80 110 | 74377 24| o °°"';°"'E°": ;g T Ol 4023 17 | LINEARS TOP GRADE LEDS by AEG: PRICES ARE EXC. VAT ladd 15%)
7414 |81 7480 | 33|90 74157 | 675 | 74379 130 AmpinE 8 = w| 4024 76 JCAII30E B84 SIZE Red Green Yello Orsng  Quantity discounts for LEDs:
7418 | |26 | 7401 | 76h10| 74188 B0 | 74303 140 | B Amp wirsin 387 Tl 4025 17 Jca3130T 90 | 5mm 145 16p 150 200 10 por type- less 10%
7416 [30| | 7492 38{78 74189 (210 {Toraid cores in Cat no. 2 = 9l 2026 180 |ca31acE 3mm 13p 15p 18 19p 100 per type - loss 30%
7417 |30 7493 | 32|99 74160 | 82130 X S |po & 4027 55 [CA3140T 72 | 2%x6 17p  20p 200 24p 100 mix in 10s - less 25%
7420 [18[24 | 7484 | 78] 74161 78 NEBES NE 78p NE5S58 180 &«| 4028 72 JLM301AH 67 FUTABA FLUORESCENT VACUUM DISPLAYS for CLOCKs etc
7421 |29[24 | 7485. 8590 74182 130 | ‘m3909 ;"2)" == 7 e ; = 4029 100 {LM30TAN 30 | §1767 clock display (static drive) with AM/PM flags  £9 + 1.35
7423127] | 7496 58120| {74163 | 9278 ' | §5HGODC divide by 10/1710 320MHz  780p |w || 4030 5B FLM33ON 66 | 5703  DFM display for MSM5525 LSI counter  £9.45 + 1.42 vat
7426 (27| | 7487 1865| 74184 1104 130 | 11C90DC divide by 10/11 10 650MHz  1400p |Q | 4035 120 JLM348N 186 | 61706 5 digit DFM display (GI AY58100) mpxed £9.75 +1.46 vat
7426 127|549 sgrien \ | 74165 (195 8629 divide by 100 to 175MH2 min 420p |5 G| 4040 83 |LM3SOON 60 | 3505 co1c FiLTERs, CHOKES, st for AM/FMITY comme
7427 27|29 ¢ 74187 | 20 =&’ 4042 85 |709HC 64 | - >
74107 ) 32)38 MSL2318 divids by 10/100 to 175MHz min 420p [ TYPE Size: Smm 7 10 please ad
7428 | 35|32 74169 200 | Y=o S CMICR DY U/ U0 t0 S| 4043 85 [700rC 6 ize; Smm_7mi mm e 5
74109 63138 15,006 230200 ICM7216BIPI : B decade 10MHz DFM counter x S| 4044 80 J710HC 65 1 55p 33p 30p Various for ICs, transistor ete,
Uy 74110 54|54 and full function timer, with direct drive for sn w o] FM IF 55p 33 23, Various for ICs, transistor etc.
7432 |25]24 74172 1825 y - 4046 130 f710PC 59 , P 33 , tran S
7437 |20]24 74111 68 74174 | 87{120 LED display {mpx). Uses 10MHz xtal 1982p s -3 4048 60 [723CN &5 SW coils 33p Two impedance series
7438 | 33124 | 74102 38 154175 | 87{110 | 1CM7217AiBI ; 4 decade programmable S | 4040 s5 l7a1cH 66 | OSC coils 550 33 33 For LW/MW/SW
7440 |17/24 | 74113 38 174176 | 75 countar with direct LED driva 9500 [T Of apso 55 |r2a1cn 27 [ TV vithsit 350
7441 |74 74114 38 | 14977 78 ICM7207 clock puise genarator 495p | 8 4051 65 [747CN 70 Various coils in the range 20kHz to 300MH2 - see TOKO catalogue
7442 |70/90 | 74118 198} [54481 [1g5(350 | ICM7208 : 7 decade counter display 14980 |8 S| 4052 65 |7ascN 36 | CERAMIC and MECHANICAL FILTERS (inc MURATA TYPES]
7843 15| | 74118 | B3] Jy41e3 210 | ICM7106CP : LCD DVM (3% digit) 9550 |5 0| 4053 65 JNE53IN 105 | CFTA558/ CFT455C 60p; CFX014 -180p; CFU4SSC - B5p
7444 112 74120 115 74184 {135 ICM7106CPK : evaluation kit for 7106 24.80 |= W| 4055 135 |=—— [ CFT470C- 60p; CFU470C -85p
7445 (94 74121 |26 74185 {13 ICM7107CP : LED DVM (3% digit) 9560 | &l 1500 583 |7 sec DiSPLAYS| MURATA CFU4S5H and CFUA4S5F cermic biock filters 1.96es
Eppid A 74122 |46 74188 |27 ICM7107CPK : LED DVMkit for 7107__20.65 |5 %Wl 4060 115 [HPS0RZ seriee s | MURATA CFM455 saries ladder filters. D,E,F,G,H bandwidths
7447 |B2lag | 74123 |48 74190 92 | OKI MSM5523/4 : LED/Fluorescent display = i=| 4063 109 JRed 7650 233p| svailable now (20,16,12,8,6 kHz) £8.35 a5 (metsl encapsulated)
7448 |56|0a | 74124 37174192 |108[180 | driver IC for time/timer/stopwatch/ AM/FM < | s065 53 7653 233p| SFD455B, SFD4708, SFD4728 85p es
7440 | Jog| 74125 [38]84 |,4493 [105(180 | received frequency dispiay and direct counter =] 4068 25 |lven 7660 233p| CFM2 series mechanical slements types A,8,CD {4-10k Hz bandwidth)
7451 [17]24 | 74126 | 57144 | 24194 |105 {use MSL2318 prescalar) inc Crystal 1400p |2 O a069 20 7663 233p - 65p ea. {As used in RCME festurs}
7453 |17 74128 (74 74196 | 99{110 | MSMS5525 : AM/FM frequency only couner, < 2| 4070 20 |Gm 7670 233p| MULTIPLEX/PILOT TONE FILTERS, FM IF FILTERS (3ee cat and
7454 [17]24 | 74132 | 7378 | 74197 110 | for fluorescent displays (6LT06) inc xtal 11000 | wl 4071 20 7673 233p| CFSE10.7/SFE10.7 - sterec FM IF ceramic fliters (sim FM4 etci 50p
7455 (35(24 | 74138 40 | 74198 | 150 :ASM55230- b '13';?]%: b“‘h;g;ﬂ'ggzbe }:009 O« 4072 20 [Fairchild FND CFSB10.7/SFE10.7MJ - mano bandwidth ceramic EM IF filters 50p
7480 |17 ;4138 60 | 74199 | 160 digit LCD for or MSA e 00p |5 wl 4073 20 500/607 150p | SFE10.7ML - ultre linear phase sterso ceramic IF filters 70p
7463 | f2a) 74139 60 | 74247 90 | 10 LED (2%xSmm) bar graph driver o, 2 g 4075 20 CDA10.7 - 10.7MHz ceramic discriminator {for CA3089 etc)  70p
7470 | 28 74141 |56 74253 105 | LOG o7 LIN {specify). Kit ox lads 300p 4076 80

Current news: A PCB for the Muliard DC tone and volume control system is now available £3 + 0.45 VAT. HMOS PA modules for 60-100W - kit £14 +£2.10VAT, heatsink £4.10+0.61.

FM radio control system crystals £3,75 pair inc VAT (Sept on) ..MK50366N: static drive clock/timer {C £3.78 + 0.57 VAT. 12%kHz channel spacing 8 pole 10.7MHz XTAL filter by TOYO
type H4402 £15.50 + £2.32VAT. A further updated pricelist is now available, and we would tike to remind you that enquiries can only be answered if accompanied either by an official
business letterhead, or an SAE. STOP PRESS: TOKO's new split-apart triple AM tuning diodes are in stock £2.45 + 37p VAT, (KV1215). S BL1 diode DBM 1.-500MHz - £4.25+0.64p.

Terms: CWO please. Account facilities for commercial customers OA. Postage 25p per order. Minimum credit invoice for account customers £10.00. Please follow instructions on
VAT, which is usually shown as a separate amount. Overseas customers welcome - please allow for postage etc according to desired shipping method. Access facilities for credit purchases.
Catalogues:  Ambit. Part 1 45p. Part 2 50p 90p pair. TOKO Euro shortform 20p. Micrometals toroid cores 40p. All inc PP etc. Full data service described in pricelist supplements.

Hours/phone: We are apen from 9am -7pm for phone calls. Callers from 10am to 7pm. Administrative enquires 9am to 4.30pm please {not Saturdays). Saturday service 10am to 6pm.

AMBIT catalogues are guaranteed to contain the most up-to-date and best informed comment on
modern developments and advances in the field of radio and audio. There is no competetive
publication that even approaches the broad range of parts/information on modern techniques

Clmbit internutinm(l? , Brentwood,




RADIO WORLD

Amateur News Service

For over 24 years, a specialised "broad-
cast' news service entirely independent of
the BBC and IB A has quietly but efficiently
existed in the United Kingdom: the
RSGB's weekly ""GB2RS" bulletins trans-
mitted every Sunday morning from ama-
teur radio stations in different parts of the
country. The bulletins provide news and
information of interestto all radio amateurs
and short-wave listeners.

An important extension to this service
has just been introduced: the bulletin
now, for the first time, goes out at 1100
hours local time on 7-0475MHz using
conventional amplitude modulation and
can thus be heard by listeners with run-
of-the-mill “all-band'’ radio receivers.

Previously all GB2RS transmissions
have been on 3:5 or 144MHz, often using
single-sideband or narrow-band frequency
modulation, frequencies and modes sel-
dom available to listeners not equipped
with communications receivers designed
specifically for radio amateurs.

The 7MHz transmissions will usually
come from the station of Gordon Adams,
G3LEQ at Knutsford, Cheshire and
reception in the UK will depend on the
“short skip" conditions to be expected at
this stage of the sunspot cycle.

Apart from 7MHz the new schedules
include seven transmissions at different
times from different sites on 3650kHz
(3640 or 3660kHz in Scotland) using ssb
or a.m.; eight transmissions on ssb on
144-250MHz; and 19 transmissions on
145-525MHz  nbfm, together providing
coverage in most parts of the UK.

The service was launched in September
1955 by Frank Hicks-Arnold, G6MB on
behalf of the Radio Society of Great
Britain. Since then one of the London
news-readers, Arthur Milne, G2MI of
Bromley, Kent has read the bulletin on
more than 1000 Sundays; he can usually
be heard making the first transmission on
3:65MHz each Sunday at 0930 local time.

A condition imposed by the Home Office
is that the weekly scripts, prepared at
RSGB headquarters, have to be vetted by
them in advance. Bulletins provide details
of national and international happenings
and events affecting amateurs, contest
results, propagation conditions, news of
amateur expeditions ("dxpeditions"),
OSCAR satellite orbital predictions and
the like.

There is also a weekly bulletin for radio-
teleprinting (rtty) enthusiasts transmitted
under the call-sign GB2ATG in the 3:5
and 144MHz bands—of course on radio
teleprinters.

In these days when there is much in-
terest in the concepts of local and com-
munity radio broadcasting, GB2RS pro-
vides an interesting example of an alterna-
tive concept: that of reaching nationally
a relatively small segment of the popula-
tion. By using their own communications
transmitters the radio amateurs have
shown a way of doing this at low cost.

By Pat Hawker, csva

Radiation Non-hazards

Events at the Kensington fire station,
where in August radiation meters ap-
peared to detect harmful levels of ionizing
radiation but where it was shown by staff
of the National Radiological Protection
Board apparently to have been caused by
harmless non-ionizing radiation from the
short-wave transmitters of the nearby
Israeli Embassy, have underlined once
again how difficult it is for the lay public
(and even the experts) to judge just what
levels and types of radiation are potentia-
ally harmful,

Most scientists and engineers accept
that the present officially recommended
levels for non-ionizing radiation from
microwave and other radio transmissions,
even though set empirically many years
ago, have proved remarkably satisfactory,
though there still remain doubts in some
minds as to possible biological effects
at levels too low to cause appreciable
local heating.

Contrariwise there are some grounds
for thinking that low levels of h.f. radiation
may even have a beneficial, preventive
effect in regard to certairi diseases.

Microwave Bombardment

Part of the confusion in the public mind
was brought about by the much publicised
""bombardment’ by microwaves of the US
Embassy in Moscow some years ago.
Many people rushed to the conclusion that
this was all a deliberate attempt to affect
the health of the American diplomats.

Less well known is that it has become
clear since then that the real reason was
a Russian attempt to prevent interception
of their microwave telecommunications
links by receivers in the Embassy, a
practice they were themselves doing in
the USA. There is considerable evidence
that their embassies and consulates con-
tain microwave aerials and receivers
which can intercept telephone traffic to
and from Government buildings, using
computers programmed to select auto-
matically conversations likely to be of
interest.

Many embassies, of course, have h.f.
radio transmitters that enable the diplo-
mats to communicate directly with their
own countries. My daily walk to work
through Belgravia takes me past several
large and very prominent “log-periodic"
h.f. beam arrays, while even a casual look
at many of the other diplomatic buildings
in the area reveal more modest transmitt-
ing aerials. And some countries still
favour ‘“‘disguised' aerials, hidden in
flag poles, etc either in deference to
environmental considerations or as a
relic from the days when diplomatic radio
links were virtually a form of under-cover
“pirate'’ operation,

Today it is all highly "legal" under
Article 27 of the Vienna Convention on
Diplomatic Relations which gives to
missions the right of free communication

Everyday Electronics, November 1979

in code or cipher, although still insisting
that missions "“may install and use a wire-
less transmitter only with the consent of
the receiving state"”. Occasionally prob-
lems arise from the transmifters causing
interference to television reception in the
area, a matter which has to be handled
with diplomacy.

Why So Slow?

Among the reasons why so many
hobbyists would welcome a CB system
are the difficulties, the delays and the
expense of obtaining an amateur radio
licence. It takes too long and costs too
much for a youngster to acquire a Class
A or a Class B amateur licence. It is not
just a question of the technical standards
but also the administrative delays. Now
that the Radio Amateurs Examination is
based on ‘“multiple choice" questions,
capable of being marked very rapidly,
why is it usually September before candi-
dates learn whether they have passed an
examination held in May? And why do
candidates have to apply to take the
examination so long beforehand ?

With a sufficiently large pool of multiple
choice questions it should surely be
possible to arrange that applicants could
take the exam at any time, virtually on a
walk-in basis, just as those living near a
Post Office coast station or Marine Radio
Surveyor's Office can take the Morse test
at any time of the year. Time seems so
very important to a youngster itching to
get on the air.

| was fortunate enough, as a schoolboy,
to take out my licence before there was
such a thing as a technical examination
but considerable technical interest in
radio communication|

In these days of factory “appliances'
there is a lot to be said for checking that
applicants do know something about the
technology—but nothing at all to be said
for putting such long delays into the
system.

Further evidence of the value and
importance of encouraging amateur radio
emerged in the aftermath of the floods
in west India and in the path of Hurricane
David in Dominica where for a period the
only link with the outside world was via
an amateur station operating from
batteries.

“Just a moment while | get my calculator”.
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TUAG

TRANSISTOR UNIVERSAL AMPLIFICATION CO. LTD.

PHONE 01-672 3137/672 9080

MANUFACTURERS OF QUALITY AMPLIFICATION AND LIGHTING
CONTROL SYSTEMS

NEW FROM TUAC

ULTRA QUALITY HIGH POWER
New D.C. Coupled Design

AMPLIFIERS

Featuring

Electronic Short Open & Thermal Qvertoad Protection
Brief Spec.

input Sensitivity 0.775.v. R.M.S. (0.D.B.} at 25 K Ohms

PRICES INCLUDE VAT.P & P FREE

correct at 3.9.79
TO ORDER BY POST

Make cheaques/P.O.s payable to TUAC LTD. or quote
Access/Barclaycard No. and post to TUAC LTD. 121

Charlmont Road, London SW17 9AB. We accept phone numbers

from Access/Barclaycard Holders, Phone 01-672 9080.

AMPLIFIER MODULES

SPEC. INPUT
SENSITIVITY 60 mV
for full output
Frequency response
20 Hz-20 KHz

Frequency Response 20 Hz-20 KHz
Hum & Noise -~ 100 dB Relative full output

HUM & NOISE-70dB

T.H.D. at full power 0.1%

T.0. 500 300W into 2 Obms
220W into 4 Ohms
140W into 8 Ohms

Power supply P.S. 300

T.D. 150 150w into 4 Ohms
100W into Ohms

TL30 5"°x5"x2" .

* 35 watt 10 amp output transistors

TL60 5" x5"x3"

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

* 2R.C.A. 110 watt 15 amp outpout transistors
* watt R.M.S. continuous sine wave output

:?)m:'ssoupspgv':rss-i::r?gow into 8 Ohms * 2 R.C.A. 150 watt 15 amp output transistors

40W into 15 Ohms <0 TP125 7"x64"x 3" )
== 5 X2 150 : 125 watt R.M.5. continuous sine wave output

R.C.A. 150 watt 15 amp output transistors
All output ratings are R.M.S. continuous sine wave output.

£15.00
£19.75
£22.95

Power supply P.5.60
Note P.S. 300 will drive 2 T.D. 150 amplifiers

£29.25

3 CHANNEL
LIGHT MODULATOR
SiLmMB

4 CHANNEL SOUND
TO LIGHT
SEQUENCE CHASER
-4LSMI

® Full wave control

® RCA BA Triacs

® 1000W per channel

@ Fully supressed and fused

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

@ Speed control for fixed rate
sequence from 8 per minute
to 50 per second

® Full logic integrated circuitry with
optical isolation-for amplifier

protection
£22.95

Model 501 500W per channel as
above without sound triggering

£14.95

K
STEREO DISCO MIXER

With touch sensitive switching and auto fade
INPUTS: Four identical stereo inputs ble with any equalisati Two gnetic and two flat supplled as
standard. High quality shder control on each channel. Volume, treble and bass controls for each pair of stiders.
Se::uvnv mag.. 3ImV{R.LLA A. comp.). Flat 50mV at 1kHz. Bass controls : 18dB at 60Hz. Treble controls £18d8 at
15kHz
OUTPUT: Up to 3 volts (+ 12dB) available Attenuated output for TUAC Power Modules. Rotary master and
balance controls Band width 15Mz - 25kHz = dB
P.F.L.: Output 250mV nto 8 ohms. Rotary volume control. Monitorlng 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
;Iumi;;led on/oft switch. Mains powerad with integral screen and back cover Complete with full Instructions
ize 25in long x 61n high x 3in deep.
£189.00

Mono Disco Mixer with autotade £55.50

® RCA 8A Triacs

® 1000W per channel

® Eack channel fully suppressed
and fused

® Master control to operate from
1Wto 125w

® Full wave control

£22.95

POWER
SUPPLIES

‘\‘“u

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

PS250 for supplying 2 TP125s £30.00
PS200 for supplying to TL100s £30.00
PS60/60 for supplying 2 TL60s £30.00
PS125 + 45 voitsfor TP125 £18.50
PS100 + 43 volts for TL100 £17.00
PS60 + 38 volts for TL6O £15.50
PS30 + 25 volts for TL3O £11.75
PSU 2 for supplying disco mixer £7.50

ADD SEQUENCE CHASING +
DIMMING EFFECTS FOR
TUAC 3 CHANNEL LIGHT

MODULATOR

FRONT PANEL FOR LIGHTING
EFFECT MODULES

{compiete with switches, neons and knobs)
as illustrated

STOCKISTS—CALLERS ONLY
A1 Music, 88, Oxford Street; Manchester (Tel 061-236 0340)
Geo. Mathews, 85/87, Hurst St., Birmingham (Tel 021-622 1941)
Soccodi, 9, The Friars (Tel. Canferbury 60948)
Cookies Disco Centre, 126/128, West Street (Tel Crewe 4739)
Garland Bros. Ltd., Deptford Broadway, London 01-692 4412
Luton Disco Centre, 88, Wellington Street, Luton (Tel Luton
411733)
Sesslon Music, 163, Mitcham Road, Tooting (Tel 01-672 3413).
Mon-Sat 10am to 6pm. Closed Wed.
Electrosure Ltd., Four St., Exeter. Tel. 56687.
Salcoglen Ltd., 43 Borough Rd., Cleveland, Middleshrough.
(Tel. 242851).
Red, Green, Blue, Menhouse Ltd., 82, St. Mary St., Southampton. (Tel 28028)
Amber. £25 95 Electra Centre, 58 Lancaster Roaa, Preston (Tel. Preston 58438)
- TRADE & EXPORT ENQUIRIES 01-672 3137

SUPPLIERS TO H.M. GOVT. DEPTS. MANUFACTURED AND ASSEMBLED IN GT. BRITAIN FULLY TESTED AND GUARANTEED
SEND NOW FOR OUR FREE 28 PAGE ILLUSTRATED CATALOGUE. SEND STAMP PLEASE

asmy £7.75
Size 6Y," x 41"

Fors1LMB £9.75
Size 8" x 41,

® Speed Control 3 per min. to 10 per sec.
. Fyll logic integrated circuitry
* Dimmer control to each channet

£10.00
Combined with 3SDM 1

S1LMB

FU22 LIGHTS

Size 9"'x 44" 3sDMI

£17.50
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WORKSHOP

Marking-Out

Last month | advocated the creating
of a drawing, however elementary, of
the required marking-out; | also ex-
plained the reason for domg this in
reverse, Let us now look at marking
out, cutting, and bending a fictitious
front panel. In real life, of course, you
will substitute your own requirements.

Let us agree on a front panel
measuring 10in by 8in, and let us work
in imperial since so many of us do so
in our private lives, whatever measure-
ments we may use at work. Let us also
decide that the panel will be secured
to the cabinet by means of flanges %in
wide, bent inwards, and at right angles
to the panel. Immediately this gives us
the overall size of 11in by 7in. We cut
this from a larger sheet of aluminium,
or obtain it cut to size.

All four sides will, naturally, be abso-
lutely square. We must mark out our
datum lines, commencing with the
twb centre lines. Set the combination
square to 53in and scribe a small line;
likewise at 3%in. Using the square, now
extend these lines until they intersect,
bang in the centre of the panel,dividing
the sheet into four exactly equal por-
tions.

The position of every hole, top to
bottom, side to side, is, in good engin-
eering practice, referred back to these
centre lines, so their exact positioning
is critical. So too is every bending line.
Errors are thus confined to one refer-
ence line.

Now if we happily start at one end
and carry on, line to line to line, errors
can accumulate, possibly disastrously.
Say every line is out by 25 thou., in
itself a wide or a narrow limit depend-
ing on applied criteria, then six holes,
or lines, later on you will be out of
position by 0-025in X 6 or 0-150in.
That hole or line being out of position
could completely ruin the panel.

Fixing Flanges

The fixing flanges require a some-
what different approach. If you mark
the panel to precisely 10in by 6in it will
not fit. Why? Well, you haven't aliowed
for the thickness of the metal. For a
precision panel you must subtract the
thickness of the panel from the bend-
ing dimensions.

In round figures let us say the panel
is 25 thou. thick. So you set your com-
bination square to 5in and 3in from
the centre lines, and then as well as
you are able to, you subtract 25 thou.
each time, top and bottom, and both

MATTERS

By Harry T. Kitchen

sides. Then scribe the bending lines.
With decent luck you will achieve a
panel that is a perfect fit. When bentl

Now we can set about the holes re-
quired. Round holes are easy; at the
intersection of appropriate horizontal
and vertical datum lines use a centre
punch and lightly ""pop” the precise
point. Then use engineers' dividers to
draw the circle required. Square or
rectangular holes also use the horizon-
tal and vertical datum lines. Locate the
centre of the hole then, halving the
width and length scribe its limits above
and below, and to either side of the
datum lines.

Let me reiterate that these lines will
have been scribed on the reverse side of
the panel so that the outer side is un-
blemished when the panel is completed.
Got it wrong? So have | before, and |
dare say, will again.

Cutting Out Holes

Having a panel marked out, we can
commence cutting out the holes. There
are various tools on the market de-
signed to facilitate this chore. Let us
however confine ourselves to easily
and cheaply obtained hand tools. Of
inestimable value is the Abrafile, avail-
able in various diameters. | have had
mine for many years, and they range
from %in diameter to some that will fit
a fretsaw; just the job for cutting
holes in metal panels.

For round holes, drill a starting hole
just inside the circumference of the
required hole somewhat larger than
the Abrafile, or other round file you
propose using. Insert your file and
away you go, all around the hole, just
inside the scribed cricle. Enlarge the
hole to the required size, and remove
all rough edges, by use of a smooth
half round or round file. Smaller holes
are simply enlarged in size by judicious
use of a round file,

Square or rectangular holes are
tackled in a similar manner. Again a
starting hole is drilled, this time in one
corner. Again you set off with your
trusty round file, filing away justinside
the scribed lines. Finally you square
off the corners and straighten up the
sides by use of a smooth Hand file or
Flat file.

Alternatively, you can, particularly
with large holes, drill several holes in
a straight line, inside and parallel to
each side of the hole. Then you use a
padsaw with a length of hacksaw
blade in it to cut out the hole. The four
sets of holes you drill must, of course,
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all join up so that the hacksaw blade
can be nserted. Finish off as before.

Bending

The scribed bending line must be
accurately aligned with the angle iron,
and just visible. This degree of visibi-
lity is important as it aids repeatability.
The angle iron pieces are bolted to-
gether and clamped in the vice
securely.

Use a piece of hard wood, place it in
intimate contact with the aluminium
sheet and the angle iron, and bend the
sheet in the same direction as the
scribed lines until it is flush with the
angle iron; hopefully this will be
square.

If necessary, tap the hard wood with
a mallet, from end to end, and back,
slowly and carefully. When the sheet
lies on the angle iron, place the hard
wood upon it and tap it down firmly to
ensure a good tight bend. There
should be no signs of damage on the
sheet, or ripples; the hard wood used
as an inter-face between mallet and
sheet is a great aid here as it absorbs
local blows.

With care, and practice, you will be
able to manufacture your own cabi-
nets; cabinets that will compete
favourably with commercial products.

Panels have been dealt with at
length since they are the most com-
plex part of a cabinet, but the rest of it
can be made in exactly the same way.

It's so easy and tidy with the

Easibind to file your copies
away. Each binder is designed

to hold approximately 12 issues o 3
and is bound and blocked with
the Everyday Electronics logo. L.,

1
|
Gold letraset supplied for self |
blocking of volume numbers l
and years, o
Price £3:75 including post-
age, packing and V.A.T., Why
notdplace your order now and
send the completed coupon
below with remittance ?o - @
IPC Magazines Ltd, Post Sales
Dept, Lavington House,
Lavmgton St, London SE1 OPF
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imply ahead..

ILP'S NEW GENERATION OF HIGH

With |.L.P. performance standards and
guality already so well established,
any advances in | .L.P. design are
bound to be of outstanding importance
— and this is exactly what we
have achieved in our new
generation of modular

units. I.L.P. professional
design principles remain

— the completely

adequate heatsinks,
protected sealed circuitry,
rugged construction

and excellent performance.
These have stood the

test of time far longer

than normally

expected from

ordinary commercial
modules. So we have
concentrated on
improvements whereby our
products will meet even
more stringent demands
such, for example, as

those revealed by vastly
improved pick-ups, tuners,
loudspeakers, etc., all of
which can prove merciless to
an indifferent amplifier system.
~ I.L.P. modules are for laboratory and
other specialised applications too.

1.L.P. modular units comprise
five power amplifiers
pre-amp which is

compatible with the

whole range, and the
necessary power

supply units. The

amplifiers are housed

and sealed within

heatsinks all of which

will stand up to
protonged working
under maximum
operating conditions.

PRODUCTS OF THE WORLD’S FOREMOST SPECIALISTS
IN ELECTRONIC MODULAR DESIGN
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and staying there

PERFORMANCE MODULAR UNITS

HYS PRE-AMPLIFIER

The HY5 pre-amp is compatible with

all 1.L.P. amplifiersand P.S.U.’s. It is

contained within a single pack 50 x

Fuse 40 x 15 mm. and provides multi-
function equalisation for Magnetic/

| Ceramic/Tuner/Mic and Aux (Tape)
inputs, all with high overload margins,
Active tone control circuits; 500 mV
out. Distortion at 1KHz—0.01%.

Special strips are provided for connec-
ting external pots and switching

- systems as required. Two HY5's
o] Sommy =" connect easily in stereo. With easy to
—¢ follow instructions.
' £4.64 + 74p VAT
S Dis- Minimum
e ——— Qutput | . Power . : )

00 tortion | Signal/ Size Weight |Price +

[— fo%‘zanm ALL Model PROI‘\’AWS' Typical | Noise \S/x;;:‘p.ly. in mm ingms (V.AT.
ol EXCEPTHY400ATan ‘ MS. at 1KHz | Ratio 9

£ | SR Sras : 17 HY30 | 15W 002% |80dB 20 -0- +20 |105x50x25 |155 | £6.34

; into 8 §2 + 950

o S HYS50 | 30W 0.02% | 90dB -25 -0- +25 [105x50x25 |[155 £7.24
'§°w — 5 . / into 8 {2 +£109
3 | HY120 | 60 W 0.01% 100dB -35 -0- +35 |114x50x85 [575 £15.20
into 8 §2 +£228

TTes v @ 8. 6 &% % W0 % | |HY200| 120 W 0.01% 100d8 -45 -0- +45 [114x50x85 |[575 £18.44
CHTEUT POWER: AATTS RMS — into 8 +£277

HY400 | 240 W 0.01% 100dB 445 -0- +45 (114x100x85 |1.15Kg [£27.68
into 4 £2 J +£415

Load impedance — al{ models 4 - 16 §2

Input sensitivity — all models 500 mV
Input impedance — all models 100 K
Frequency response — all models 10Hz - 46KHz - 3dB

PSU 36
PSU 50
PSU 70

THE POWER SUPPLY UNITS

I.L.P. Power Supply Units are

for Tor2HY30's
for 1or 2HY50's
with toroidal transformer for 1 or

NO QUIBBLE
5 YEAR GUARANTEE

7-DAY DESPATCH ON

£8.10+£1.22 VAT
£8.10+ £1,22 VAT

designed specifically for use 2 HY120's £13.61+£2.04 VAT ALL ORDERS

with our power amplitiers and PSU 90 with toroidal transtormer for

are in two basic forms — one 1 HY200 £13.61 + £2.04 VAT BUILT-IN PROTECTIVE
with circuit panel mounted on PSU180 with toroidal transformer for CIRCUITRY
conventionally styled trans- 1 HY400 or 2 x HY200

former the other using toroidal n £23.02 + £3.45 VAT BRITISH DESIGN AND
transformer to halve weight PSU 30 * 15V at 100mA to drive up to

and height. i five HYS pre-amps £4.50 + 68p VAT MANUFACTURE

FREEPOST SERVICE

ALL UK ORDERS DESPATCH POST PAID
HOW TO ORDER, USING FREEPOST SYSTEM

Simply fill in order coupon with payment or
credit card instructions. Post to address as
below but do not stamp envelope — we pay
postage on all letters sent to us by readers of
this journal.

i B

ELECTRONICS LTD.

FREEPOST 3 Graham Bell House, Roper Close,
Canterbury, Kent CT2 7EP.

Telephone (0227) 54778 Telex 905780
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see below

Total purchase pricef€. . . . . ... ..
I enclose Cheque [J Postal Orders [0 international Money Order D
Please debit my Account/Barclaycard Account No.



ELECTRONIC BOOKS
Ref. Title
126 BOYS BOOK OF CRYSTAL SETS

Price
25p

200 HAND BOOK OF PRACTICAL ELECTRONIC MUSICAL NOVELTIES 50p

202 HANDBOOK OF IC EQUIVALENTS AND SUBSTITUTES 100p
207 PRACTICAL ELECTRONIC SCIENCE PROJECTS 5p
208 PRACTICAL STEREO AND QUADROPHONY HANDBOOK 5p
218  BUILD YOUR OWN ELECTRONIC EXPERIMENTERS LABORATORY 5p
221 28 TESTED TRANSISTOR PROJECTS 5p
222 SOLID STATE SHORT WAVE RECEIVERS FOR BIGINNERS 5p
224 50 CMOS IC PROJECTS 5p
225 A PRACTICAL INTRODUCTION TO DIGITAL ICs 95p
226 HOW TO BUILD ADVANCED SHORT WAVE RECEIVERS 120p
227 BEGINNERS GUIDE TO BUILDING ELECTRONIC PROJECTS 12%p
RCC RESISTOR COLOUR CODE DISC CALCULATOR 20p

8P1 FIRST BOOK OF TRANSISTOR EQUIVALENTS AND SUBSTITUTES 0p
BP7 RADIO AND ELECTRONIC COLOUR CODES AND DATA CHARTS 25p
BP14 SECOND BOOK OF TRANSISTOR EQUIVALENTS AND SUBSTITUTES 110p
8P25 HOW TO BUILD YOUR OWN ELECTRONIC WATCHES AND QUARTZ

CONTROLLED CLOCKS 5p
BP32 HOW TO BUILD YOUR METAL AND TREASURE LOCATORS 5p
BP43 HOW TO MAKE WALKIE-TALKIES 125p
BP48 ELECTRONIC PROJECTS FOR BEGINNERS o 135p
BPS6 ELECTRONIC SECURITY DEVICES 150p
8P57 HOW TO BUILD YOUR OWN SOLID STATE OSCILLOSCOPE 150p
B8P58 50 CIRCUITS USING 7400 SERIES ICs 13%p
BP59 SECOND BOOK OF CMOS ICs PRQJECTS 150p
BP81 BEGINNERS GUIDE TQ DIGITAL TECHNIQUES (11

Please add 20p p & p pef book. No VAT on books. Send SAE for full [let of Babani Books

DIL SOCKETS

ANTEX SOLDERING
IRONS

VERO-BOARDS
g-l Copperclad

%0p
Cilps  3p !NS?T? llp

STABILISED 'OWIR SUPPLY

8pin 10p 20pin 28p x5 $5p
-15W 380
14 pin 11p 24 pin 30p C215 S a3 x 24 a8p
CCN-15W 400p 3 x5 62p
18 pln 12p 28pin 40p CX-1TW 400p 31 x 3% S6p
18pin 24p  40pin S1 34 x 17
P B D P Xx25 400p | x-o Bokavd t't?' ICs -
! _15W b7 o track cutting P
IC INSERTION/ AL b Pkt. of 100 pins s5p
EXTRACTION Spare Bits Sop Insertion Tool 100p
TOOL 50p Stand 180p 8.F. Cutter sp
TRANSISTORS LINEAR (Cs TTL/CMOS 4016 45p
AC128/7 20p | CA3048 7 400 15p | 4017 0p
AC128 20p | CAJ080E p | 7401 18p | 4018 10p
AC178 20p | CA3089E 228p | 7402 15p | 4019 45
AD149 T0p 3090 Mp | 1403 18p | 4 100p
AD161/2 45p | CAN4OE p ¢ 17p | 4023 22p
BC107/8 1ip | ICL303 340p | 7408 1p | 4024 50p
109 12p LF3s58P ] 410 15p 4027 sop
BC177/8 17p | LM30YA 38p | 743 p | 4030 55p
78 10p | LM30sK 13850 | 7414 80p | 4046 110p
acmj: 10p | LM3NY 120p | 7418 17p | 408 4
18 f1p | LM32¢ T0p | 7420 170 | 4040 p
BC212/3 1p | LM33s % | 427 Mp | 4081 20p
214 12p | LM348 p | 7430 17p | 4089 $00p
8 1p | LMan 175p | 7432 p | 408 20p
BCYT1/2 22p | LM3a0 440 17p | 4070 22p
BC131/2 50p | LM381AN  180p | T447A s0p | 4081 22p
MPSA12 s50p 710 S0p | 7448 80p | 4008 120p
FiPS1 A 58p | LM741 20p | 7430 17p | 4411 &1
TIPS2A 88p | LM78 3p | 7470 3p | 4502 120p
TIP3IA 3 3900 70p | 7473 0p | 4503
TIPMA 150 | LM3909 p | 7474 24p | 4811 150p
TIP41A $ LM3941 % 7478 p | 4818 110p
TIP2A 700 | LM#138 200 | 7476 3§p | 4520
X108 12p | MCIS10P 50p | 1483 %0p | 4528 120p
N2219 A 2tp C1458 s5p | T4 MUp | 4584 P
22A 20p | MCaloP  120p | 74 Np
N2380 A 20p | MC3380P  120p | V4 178p
N2848 s0p | NES31 140p | Te92A 40p TA
NG 26 8p | NES38 p | e 3ip | REGULATORS
N3083 2Wp | NESSS T0p | 74107 p | 1 Amr +ve
N308 4p 587 ¥p | 74121 200 | Plastle
N344 140p | SN7800IN 40 | 74123 Wp | 8V 700
NST7. 300p | SN7601IN 40p | 74141 p | 8V 709
N38{ 23p | SN760ISND  120p 4154 180p | 18V 70p
2N3T02/8 12p | SN7602SND 120p | 74187 Mo | 18V 100
gNa12 87p | SN7603IN p | 74180 fo0p | 18V P
I $7p | TBAGHBIY 238p | 74160 1000 | 24V H4
519 9p TBAB00 00p 4164 P 1 Amp ~ve
2NB19 90p | TBA8108 10p | 74198 130p v Mp
2N524 40p | TCA94OE 70p 12V %0p
2NS40 50p | TDA{022 00p | Alsofull T4LS 18y 80p
2NB4sY/e op Lo72 0p Seories avallable
gNB4S p | TLOT 150p |
2NA10 TLo81 40p | 4000 c.Mos OTHER
N62s 130p | TLO84 130p | 4001 LMY 200p
2N624 100 TLo82 0p | 4008 4op LM323K 600p
2N0290 p | ZNa4 100p | 4010 Wp | 78MOS8 6250
673 80 | ZN423E 400p | 4011 19 | 18MGTIC 140p
40874/3 #0p | ZN1034E 200p | 4018 S0p | LM723 E1Y
OPTO-II.ICTRONICI MULTIMETERS
Rod Leds " Displays | Pogket Multimeter 8-00
0128 13p DLYOY 130p TILIIY 600 LT22 (20K/V) 12+00
92" {dp DLUT 240p TI 120p | Microtest 80R 10:00 P& P07
Gre FND300110p TIL322 120p | Supertester 680R 33:80 P & P 1:00
o126% 10p FND80T110p 3018F 200p .
62 20p ORP12
}

EXPERIMENTOR BREADBOARDS
No eolderln g sultable for DIL ICe

400mA 3V 8V 7.8V $:10

Exp;z;q IC up to 22 pin) 1700 ULTRAlONIC TRANSDUCIR'

P 300 (up to 8 x 14 pln) $Mp x & Tx 345 pr,
EXPGOO upto1 x 40 pln; 630p
EXP350 (up to 2 x 14 pin, 343 LOGIC PROBE £18:00
PROTO BOARDS SOLDERLESS' LOGIC PROBE KIT £15-78
Sotket Strips/Bus Stripa/Bindl : rogale)

ocke! rips/Bue rps, nding

Posts mounted on sturdy base plate 235'7"'{‘,",‘TESBTSW.'L"“S%,;‘,?P",‘;;
ot 15 X 1tEinDILICe. 420 | PushtoMaka 15  Push to Break 22p
PB102 12 14 pln DIL ICs 2295 | S!ldeDPDT  18p
PB 103 24 x 14pln DIL ICs - Ol t
PB 104 32 x 14 pln DILICs 43- LOUDSPEAKERS
(The above boards are sultable for all DIL | zi" 8R Sp 2§ 4R 80p
1Cs) 11" 8R 80p
VAT Rate. Please add 15% to your total. Add30pp é&p
Please send SAE for {ull l]st. (15p p & p for

CALLERS WELCOME MON FRI 930—5 300

om:lal orders)

TECHNOMATIC LTD

17 BURNLEY ROAD, LONDON NW10
{2 minutes from Dollis Hill Tube)

Tel. 01-452 1500

Tix. 922800

Wilmslow
Audio

THE firm for speakers!

SEND 30P STAMP FOR THE WORLD'S
BEST CATALOGUE OF SPEAKERS,
DRIVE UNITS, KITS, CROSSOVERS
ETC. AND DISCOUNT PRICE LIST.

AUDAX @ AUDIOMASTER @ BAKER @
BOWERS & WILKINS @ CASTLE @
CELESTION @ CHARTWELL COLES
DALESFORD @ DECCA @ EM! @ EAGLE
@ ELAC @ FANE @ GAUSS @ GOODMANS
® |IMF @ ISOPHON @ JR @ JORDAN

| WATTS @ KEF @ LEAK @ LOWTHER @

|  MCKENZIE @ MONITOR AUDIO @ PEERLESS
® RADFORD @ RAM @ RICHARD ALLAN
@ SEAS@SHACKMAN@STAG@TANGENT
@ TANNOY @ VIDEOTONE @ WHARFEDALE
| ® YAMAHA

WILMSLOW AUDIO o e

SWAN WORKS, BANK SQUARE, WILMSLOW,
CHESHIRE SK9 1HF

Discount HIFI Etc, at 5 Swan Street and 10 Swan Street
Speakers, Mail Order & Export 0625 529589 HI-Fl 0825 826213
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GIROIASOVIE electronics

your soundest connection in the world of components

Dept BEY, 38 Fortls Green Road, Muswell HIll, London N10 3NN, Tel:01-883 3708
The {tems shown In this advert are just | seloction taken from our new 78/79
Catalogue which is now avsilable. It eonulnl everything from Resistors to the latest
in Microproceseore. Don’t delay order your copy today.

The price ip only 40p (inc, 45p vouchers),

Just a small selection from cur vast steck. Ring to check current stock levels.
|

TRANSISTORS AMPLIFIER KIT m&l;:oslur'r'lb
AC188 .. .. fip | 158(7 watle) ' <
7 tp | X (Owatts) .. 460 [ 741 .., 13
1 o 5. Mo 48 . 3ip
m oo R N
) 0 P | [}
17 .. .. mp|  VUROBOARD |4 R 4
0K . stp | Slaoine, 0'1do | LM . . @0p
88 2 25 % " 12p | LM3to 5 ”‘ﬁ
j v TP 28, AT
e o T gy L LMS? . e
AD1O .. .. o [ $75x3878 108
ue . . #p | 3:78 x §:00 .ﬁ'o
ST I Lo 1IN e
162 .. .. W9 g9xer. U SN X
AFf18 .., ::I ;In :nrurﬂ%n :'ool. 3 .=p I | 1
17 e 3 ot Face Cutter ., P
" ... u: i Vero Ping .. 41p per 100 | TOGOLE SWITCHES
139 . .. 40p | %'P%TT . - :::
m .. ., 9| e AAOR
POTENTIOMETERS | SubMin
2 B aorLinLis 3. | Sey v 0
BC10? .. .. 1op PDT. .. ..
Dual Log or Lin L/s ”p 2 Ry i
e L tes | Biai Lsp Wis” /* {3 D.P.D.T 12p
109 .. .. 100 | LogorLinW/S .. T PUSH SWITCHES
U L4 Pushto Make .. 18p
g e 8 .: I VERO BOXES I Pushto Brake .. 22p
157 .. .. 12p | TypeNo.2523E .. 878 | SLIDE
158 Ko . 13 | 1798K 9 | Standard D.P.D.T. 17p
169C .. .. 91p | G.Rsnge2672A ¢ | MInD.P.OD.T. .. 1%
BF 178 da .. Wp ! gg;}g 2 z ROCKER
P ki s 39 Plastic 2514F 1-99 | Minlature .. .. 220
18 .. .. o 28166 227
181 12p 2518H 253 | DIN
184 24p | 2520J 2:37 | Pins Plug Socket
185 .. 24p 2522K .. 3eS |2 .. ., 15 10
194 11 t3p | Serles?2 Casebox s o0 1 1w
195 . . 13p 2031C .. .. ¥; |4 1S 1
196 Te .. 13 I 20688 5-21 | 5(180°) .18 10
197 13p 2073K 708 [5(2409 .. 15 10

V.A.T.Inclusive pvlcu Export Customers deduct2¥%. Postage and Packing 25p.
Trade and Export Inquiries most Welcome. Hours 9.00am-5.00pm. Now available
our ORDER-RING line, just phone your order through with your Access or

Barclaycard number and providing the order is received by 3.00pm the com-
ponents will be despatched the same day {min tel order £5-00).
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E.E. PROJECT KITS

Make us YOUR No. 1 SUPPLIER OF KITS and COMPONENTS
for E.E. Projects. We supply carefully selected sets of parts to enable
you to construct E.E. projects. Project kits inciude ALL THE ELEC-
TRONICS AND HARDWARE NEEDED—we have even included
appropriate screws, nuts and 1.C. sockets. Each project kit comes
complete with its own FREE COMPONENT IDENTIFICATION
SHEET. We supply—you construct. PRICES INCLUDE CASES
UNLESS OTHERWISE STATED.BATTERIES NOT INCLUDED.
IF YOU DO NOT HAVE THE ISSUE OF E.E. WHICH CONTAINS THE
PROJECT—YOU WILL NEED TO ORDER THE INSTRUCTIONS/

MAGENTA glves

——MAGENTA ELECTRONICS LTD.——

FAST DELIVERY BY FIRST CLASS POST OF QUALITY

ou
COMPONENTS l KITS. All products are stock lines and are new & full speclfication.

n.l?glvo personal service & quallity products to all our customers—HA VE

OV TRIED

ONE-ARMED BANDIT

OCT. 79. £18:08
CASE EXTRA £3:99

METAL LOCATOR

E.E. JUNE M.
WE HAVE MADE UP A COMPLETE
HARDWARE KIT FOR THIS PRO-

DOING IT DIGITALLY

Compiete kit IN STOCK NOW for
FAST DELIVERY by FIRST CLASS
POST. Ali top quality components
as specified by EVERYDAY ELEC-
TRONICS. Our kit comes complete
with FREE TTL & COMPONENT
IDENTIFICATION SHEETS. £25-25
for the TTL TEST BED. £4-13 for

REPRINT AS AN EXTRA—39p. each.

CHASER LIGHTS. Sept. 79. £18-98.
VARICAP M.W. RADIO. Sept. 79.

-48.
SIMPLE TRANSISTOR TESTER.
Sept. 79, €5-53.

ELECTRONIC TUNING FORK Aug. 79
£9-21. Suitable microphone & plug £1-61

extra.
WARBLING TIMER. Aug. 79.£5 99
SV POWER SUPPLY Aug. 79. £9-67 Inc.

pch,
SWANEE WHISTLER Aug. 73 £2-89
TOUCH ON PILOT LIGHT Aug. 78

£2-92,

QUIZ REFEREE Aug. 79, £5-88.
BDOk_,DgsRING IRON BIT SAVER. July
8. 285,

VOLTAGE SPLITTER. July 79, £3-22.
DOLLS LIGHTS ECONOMISER. July
79. £4-30 no case.

DARKROOM TIMER. July 79. £2-55,
W‘A’;I’ER LEVEL INDICATOR. July 78.
£4-92,

CONFERENCE TIMER. July 79, £39-21
inc 1 extension unit.

TREMOLO UNIT. June 75. £10-87.
ELECTRONIC CANARY. June 78. £4-50.
LOW COST METAL LOCATOR. June
79. £5:14.

Handls & coll former parts extra £4-75.
METER AMPLIFIER. June 79. £3-64,
QUAD SIMULATOR. Juns 79. £6-07.
INTRUDER ALARM. May 1879. £15-02.
Less Ext. Buzzer & Lamp and Loop Com-
ponents.

SHORT WAVE CONVERTER. May 79,
£14:28 Inc. cases.
THERMOSTAT. 'PHOTO' SOLU-
TIONS, May 79. £14-03. Leas socket, tube
and grease.

SHAVER INVERTER. April 79. £12-38.
LR;NSISTOR TESTER. Aprit 7.

TOUCH BLEEPER. April 79. £3-29.
ONE TRANSISTOR RADIO. Mar, 75,
with Ampiifier & Headset, Less case.

TIME DELAY INDICATOR. Mar. 79.
£4-49

_YIR‘??;I’ILI POWER SUPPLY. Mar.
8. -10.

CHOKE WARNING DEVICE, Apr. 79,
£8:68 case 78p.

AUDIO MODULATOR. Feb, 79, £1-38
iess case and pins.

LW CONVERTER. Feb. 70. £6-02,
THYRISTOR TESTER. Feb, 79, £3-28.
ADJUSTABLE PSU. Feb, 79. £23- 79,
Case ihorlxonul layout) £3-89 extra.

I'M FIRST. Jan. To. £3-37 less cases.
LIGHTS REMINDER. Jan. 79. £4-83.
CONTINUITY TESTER. Jan. 79. £3-20
Ieas case,

FUZZ BOX. Dec. 78. £4-98.
VEHICLE IMMOBILISER. inc. PCB.
Dec. 78. £4-93

WATER LEVEL ALERT. Nov. 78. £5-30.

“HOT LINE® GAME. Nov. 78. £4-85 jesa
cage & rod.

CHASER LIGHT. Sept. 79. £18-95.
AUDIC EFFECTS OSCILLATOR. Nov.
78. £3-03 inc. board.

SUBSCRIBERS TELE TEL METER.
Nov. 78. £17-33 case extra £4-13.

PUSE CHECKER. Oct. 78. £1-86.
C.MOS8 RADIO. Oct. 78. £3-87.
TREASURE HUNTER. Oct. 78. £18-98
less handie & coll former.

GUITAR TONE BOOSTER. Sept. 78.
£4-7T8 \nc. p.c.b.

SOUND TO LIGHT. Sept. 78. £8-58.
FILTER. £1.38

SLAVE FLASH. Aug. 78. £2-92iess SK1,
LOGIC PROBE. July 78, £2-52.

IN SITU TRANSISTOR TESTER.
June 78. £5-20.

VISUAL CONTINUITY CHECKER.
June 78. £3-26 inc. probes.
FLASHMETER. May 78. £12- 42 less caic
and diffuser,

POCKET TIMER. Aprlj 78. £3-10.
WEIRD SOUND EFFECTS GENERA.
TOR. Mar. 78. £4:00.

CHASER LIGHT DISPLAY, Feb. 78.
£21-78 Inc. p.c.b. case extra £3-90.
‘A:‘U.D‘IO VISUAL METRONOME. Jan, 78

RAPID DIODE CHECK. Jan, 78, £2-17,
AUTOMATIC PHASE BOX. Dec. 77.
£18-58 Inc. p.c.b.

VHF RADIO. Nov. T7. £12-80.
ULTRASONIC REMOTE CONTROL.
Nov./Dec. 77. £15-13.

TREASURE LOCATOR. Oct. 77, £9-88
case extra. £2-55. Less handle, etc.
ELECTRONIC DICHE. March 7, £4-6T.
SOIL MOISTURE INDICATOR. June
T7. £3-48 in¢c. probe.
ruan.l‘/ooons!u REPEATER. July

SHORT WAVE RECEIVER. Aug. 77.

£12-09 case extra £1-04.

CAR BATTERY S8TATE INDICATOR.

Seot. 78. £1-69 less case Inc. PCB.

R.F. SIGNAL GENERATOR. Sept. 78.

£16:83 less case,

TRANSISTOR TESTER. Oct. 77. £8-88

case extra £3-90,

!I.l‘(:1 ‘n.omc TOUCH SWITCH. Jan.

78, -89,

%og-o.r CAPACITANCE UNIT. Sept.
. £4-9,

A.F, SIGNAL GENERATOR. Aup. 78

less diai. £12-16.

QUAGMIRE. July 78. £3-26 less case

pins & counters,

CATCH-A-LIGHT. Mar, 78, £7-42.

CAR SYSTEM ALARM. Feb, 78. £5-21.

HEADPHONE ENHANCER. Jan. 79.

£2.47,
PASSIVE MIXER. Oct. 78, £2-90.
MIC AMP, Dec. 78. £2 41,

AUDISLE FLASHER, Dec. 75. £1-19.
VARICAP MW RADIO, Sept. 79. £9:45.

JECT. WITH TUBULAR PLASTIC
COLLAPSIBLE HANDLE, HAND
GRIP, COIL FORMER, AND ALL

ADDITIONAL COMPONENTS for
first 8 months.

SCREWS, NUTS, CLIPS, TAPE, COMPONENTS FOR PARTS 7,
FOIL SPACERS etc. 8, 9 & 10. £10:88
Everything you need for | Includes:— photocelis, 1.C.'s, Re-

sistors, Capacitors, thermistors,

the project including elec-

tronlcsland casele. 46 Microphone, speaker, presets, etc.

COMPONENTS FOR PART I

Or separately: £2-73
Electronics & Case £5-14 COMPONENTS FOR PART 12
Hardware Kit £4-75 £3:18

TEACH IN 80

NEW SERIES—ALL COMPONENTS IN STOCK NOW FOR
FAST DELIVERY. All top quality components as specified by
Everyday Electronics: Out kit comes complete with FREE COM-
PONENT IDENTIFICATION SHEET. Foliow this educational
series and learn about electronics—Start today! SEND £22-95
for the TUTOR DECK and ADDITIONAL COMPONENTS
parts 1-6. All orders sent by FIRST CLASS POST. Out kit
contains all these parts:—

TUTOR DECK: METER, BREADBOARD, TRANSFORMER,
LEDS, POTENTIOMETERS, SWITCHES, SPEAKER, PLUGS,
SOCKETS, BATTERY CLIPS, WIRE, CABLE, FUSES, FUSE-
HOLDERS, KNOBS. ADDITIONAL COMPONENTS. PARTS
1-8, RESISTORS, PHOTOCELL, DIODES, CAPACITORS.

IDEAL SOLDERING EQUIPMENT FOR THE TEACH IN

AND ELECTRONICS

ANTEX X25 SOLDERING IRON

25W £4-88

SOLDERING IRON STAND
£

2:03
SPARE BiTS. Smali. Standard,
Large. 85p each.

DESOLDER BRAID 68p

HOW TO SOLDER BOOKLET
12p

HEAT SINK TWEEZERS 15p.

SOLDER BOBBIN 30p

DESOLDER PUMP £6-98

SOLDER. Handy size 75p.

TEACH IN 80

LATEST KITS: 8.A.E. OR 'PHONE FOR PRICES

5 BAND SHORT WAVE RADIO

Simpie trf design covering 1-2-24MHz. Covers most amateur bands
and short wave broadcast bands. Five controls-bandset, band-
spread, reaction, wavechange and attenuator. Uses an internai 9v
battery—very low current consumption. The 3 coils are ail mounted on
the pcb—selectlon is by a wavechange switch. Use with headphones
or a crystal earplece. Kit contalns all the components required
including the pch and case. Instructions are inciuded with this kit.
Headphones are not included—we recommend our high impedance
mono headphones.

KIT £18-97

NEW ELECTRONICS CATALOGUE 1980

MAGENTA'S CATALOGUE HAS BEEN MINIMUM ORDER—ALL PRO-
CAREFULLY DESIGNED FOR E.E. DUCTS ARE STOCK LINES. FIRST
R CLASS DELIVERY OF FIRST CLASS
COMPONENTS. SEND FOR YOUR
COPY AND SEE HOW EASY IT (S
TO USE THE MAGENTA CATA.
LOGUEI WRITE TODAY ENCLOSING
8 x 10p STAMPS,

HEADPHONES EXTRA £3-28.

E CON-
I?R CATALOGUE INCLUDES

STRUC 5
DEAS FOR YOU TO BUILD.

T
CIRCUIT

MULTIMETER TYPE 1. 1,000 0.p.v. with
probes. 2% x 34” x 1”7, £8-78.
MULTIMETER TYPE 2, 20,000 0.p.v with
case and probes, 87 x 84" x 13~ £94-285,
ANTEX X235 SOLDERING IRON 25W.
Ideal for slectronics, £4-98.

:’O‘,L:DIRINO IRON STAND. Antex ST3.

SPARE BITS.2:3Imm, 3mm, 4-Tmm. 85p.
DESOLDER BRAID. §9p.

HEAT SINK TWEEZERS. 15p.
DESOLDER PUMP, Easy to use. £5.98,
E.M. INDOOR AERIAL. 57p.
TELESCOPIC AERIAL. 120 ¢.m. £2-08.
TELEPHONE PICK.UP COIL. 72p.
S’:V.TAL MICROPHONE INSERT.

SPEAKERS MINIATURE. 8 ohm #7p-
84 ohm 88p. 80 ohm £1-.28
PILLOW SPEAXER. 8 ohm £1-08p.
§” ROUND SPRAKER. 8 ohm, SW. £2:18,
CABINET SPEAKER. & ohm, 5W, 5§
speaker. Cabinet 10”7 x 77 x 4", £7-.43
RE-ENTRANT HORN SPEAKER.
8 ohm S.W. Horn dla. 54~. £8-27.
EARPIECES. Crystal 48p. Magnetic 18p.
STETHOSCOPE ATTACHMENT. Fits
our earpieces 8p.
BUZZER. 8V 82p. 12V $5p.
HEADP| ]

2K. Padded.

MAGENTA ELECTRONICS LTD.

EL10, 88 CALAIS ROAD, BURTON-ON-TRENT, STAFFS.,
DE13 0UL. 0283-65435. 9-12, 2-5 MON.-FRI.

OFFICIAL ORDERS FROM 8CHOOLS,  ALL PRICES INCLUDE VAT
UNIVERSITIES ETG. WELCOME. Ne T8 Orpeis Gk O 2P
MAIL ORDER ONLY. QUIRIES MUST INCLUDE $.A.E,

Superlor. Sensitive, £3-28.

STEREO HEADPHONES. &8 ohm.

Padded. £4-24.

INTERCOM. 2 Station. Desk. £7-16.

MICROPHONE DYNAMIC. 800 ohm.

Cassette type, £1-38.

DENTISTS MIRROR. Adjustable. £2-44.
8. £1-98p

SPECTACLE MAGNIFIER. Clips on to
spectacie frame. £4- 63

ILLUMINATED MAGNIFIERS. 14" lens
£1:00. 3” (ens £3-07,

SIGNAL INJECTOR. £5-48.

POCKET TOOL SET. 20 plece. £4-09.
SCREWDRIVER SET. Six piece. £2-18.
q' MAX PUNCH. §" £2:14. 4~ £2-30.
17 £2-41. 4" £2-30.

DRILL 12V. Hand or stend use. £10-95.
Stand £6 8.

CAPACITANCE SUBSTITUTION
BOX. Nine values, 100pF~—0-22uF. £3-03,
QUICKTEST. Mains connector. £8-83,
PLUG IN POWER SUPPLY, 6, 7-5-6V
d.c. 300mA, £4-08.

SPRINGS —SMALL. 100 Asstd, €968,
CROC CLIP TEST LEAD SET, 10 feads
with 20 cilps, £1-06.

DIMMER SWITCH. 240V, 800W. £4:13-
TRADITIONAL STYLE BELL. 3-8V.
70mm chrome gong. £1,60,
UNDERDOME BELL. 4-10V. Smart. Dia,
70mm. £1-97,

TOWERS INTERNATIONAL TRAN-
:'IU’IOR SELECTOR. New edition.

P.M. TUNER CHASSIS. 83-106MHz. 9V
d.c. £9-19,

MORSE KEY. High speed. £3-83.
PANEL METERS. 80 x 45mm, Modern
:?I;iwul\, 100uA, 1mA, 1A, 28V d.c.

NIGHT LIGHT. Plug type. €1-08.
CONNECTING WIRE PACK. § x Byd.
colls, u'p.

VERO SPOT FACE CUTTER. £1-08,
VERO PIN INSERTION TOOL. 0:1”
£1:48.0-15” £1-.48

RESISTOR COLOUR CODE CALCU:
LATOR. 21p.
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WLLLLE

Bulld cha World Famous

RDMA~CHIME

Give your frlends awarm welcome

This kit has been carefully prepared so that practically anyone
capable of neat soldering will have complete success in building it.
The kit manual contains step by step constructional details
together with a fault finding guide, circuit description, installation
details and operational instructions all well illustrated with
numerous figures and diagrams.

@ Handsome purpose built ABS cabinet

@ Easy tobuild and install

® Uses Texas Instruments TMS1000 microcomputer
@ Absolutely all parts supplied including 1.C.socket
@ Ready drilled and legended PCB included

@ Comprehensive kit manual with full circuit detalls
@ No previous microcomputer experience necessary
® All programming permanently retained is on chip ROM
@ Can be built In about 3 hours!

@ Runsoff 2 PP3typebatteries.

[ ] Fullv Guaranteed

Save pounds on normal vetad price Jq‘uddw;gowwd;
TMS 1000N - vroo274 Micro-

computer chip available separately if
required. Full 24 tune spec device

‘3‘”
supplied with data sheet and fully
guaranteed. New Iow price only £4 95 inc. p&p

R/C MODELLERS - LISTEN
FOR THE C.B. MENACE
GET A 27MHZ MONIT!

% Audibly confirm your channel's clear.
* Tunes over whole 27mhz model band.(CB)
* Recelves normal broadcast AM/FM

bands as well.
% Sensitive with telescopic aerial.
* Totally portable. 8l
* Runs on standard batteries. qL _ :}qq'
This neat three band Superhet receiver [Swlaw)e ol
notonlyprovidesaninvaluableservice, Q&UCUUU
checking your channel and TX, but J a%m‘nmm
gives normal broadcast reception IUO aaon
when you heed it as well. [afa}
Costingless than adecentServo,you'll [

find it cheap and reassuringinsurancel e P
ALL CHROMATRONICS PRODUCTS SUPPLIED WITH MONEY BACK GUARANTEE
PLEASE ALLOW 7-2| DAYS FOR DELIVE
- G D RN N S G S
Please send me:
TO: CHROMATRONICS, RIVER WAY, HARLOW, ESSEX.
NAME

ADDRESS

[ ]
EE. 1179

| enclose cheque/PO value £
or debitmy ACCESS/BARCLAYCARD accountno.

T 1

"V | i ] i i | | I | 1 } S|
Signature

756

GREENWELD

4430 MILLBROOK ROAD, SOUTHAMPTON 801 0MX
All prices Inelude VAT=Just add 30p post. Tel (0703) TT2801

R

".'.".a.'ﬁ"" dohina Thef u.lfa%'.f

THE AMAZING
GREENWELD
CATALOGUE

FEATURES INCLUDE!

©® 80p Discount Vouchers
® Quantity prices for bulk buyere
©® Bargain Liet Supplement
@ Reply Paid Envelope
@ Priority Order Form
® VAT iInclusive prices
PRICE 30p + 18p POST

KITS OF BITS
FOR EE PROJECTS

We supply parte for nearly all EE
projects—for & detalied components list
of this month's,

please send SA‘

1 watt resistors TEACH lN 80

20 Wire wound reslstors We are again » ?plln%n {ull kit of com-
70 Cetamic Capacitors gonnnu for the Tutor Deck, and the extra
70 Mylar Capacitors its nqulrod for part 1-6 for just £21-80 inc
50 Polysster Capacitors VAT and POST,

:g $Ioctrlol tic Capacitors

an

et 1000 RESISTORS £2:5011
20 LED.'s

83 Olodes and rectifiers
Altogather 814 components,

COMPONENT
CABINET
IDEAL FOR THE
NEWCOMER TO

ELEGTRONIOS

Containg hundreds of brand new
teslptors, upnnon tun istors

diodes and i.C.'s, All ve ul vnl\m.
earefully ehonn to holo ow
eonmug or puraue his hobby without
finding himsalf ahort of some vital partel
All parte contalned In glearly marked
bual in a plastle storage cablnet

x 121 x 163mm with § drawers into
whleh all parts can be neatly located.
it bought Individually parts plus case
would cost over £47 but we l!l oﬂorlnn
this for ONLY £31:93 4 &1
Simply send & cheque or P/o m ‘taz.98
for immediate despatch,
CONTENTS

and previous articles,

2% 4 8%, 3 & §W, all brand new, but
h:‘n pro-m’rmo I'udl. Ideal for PC
matg. Enormous range of popular mixsd

Price includes current catalogue and
Gresnvield pen for reordering 2upplln values for Just -50/1000; £11/9000:
Plus FREE surprise gift. £50/28,000. J

&
ELECTRONIC
ENGINEER

Do something PRACTICAL about your future.
Firms all over Britain are crying out for qualified people. With
the right training, you could take your pick of these jobs.

Now, the British Institute of
Engineering Technology will train
you in your spare time to be an
Electrical Engineer.

You risk nothing| We prom-
ise to get you through your Television Servicing
chosen course—or,refund your | pagic Maint. & Repairs {BIET)
feel Pract. Radio & Electronics

So, join the thousands who Plus over 60 other
have buiit a new future through hodné etddy oourses
home study Engineering courses. 2

POST COUPON FOR FREE 44 PAGE GUIDE

BRITISH INSTITUTE OF
ENGINEERING TECHNOLOGY

Aldermaston Court, Dept. Tee43  Reading RG7 4PF.

Courses in
C & G Elect. Technicians
C & G Efect, tnstallations
Telecomms, Technicians Exams.

NAME (Block capitals please)

ADDRESS

POSTCODE
Other Subjects AGE
Accredited by CACC Member of ABCC

r---

L---

~y F F s R B R R B R R BN R B |
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IT'S FREE

tter bringe edvance Information of new ilnes,
and “‘too few to advertise’ Items. We call it
s, never you want & copy

bacription rate of £1:50 for 12
what [t cos! ® to address the

r and post them second ¢!

CIAL NOTES: The "4" slg r the amount shows

mount of V. . The po d upon the amount
o send If th cle forms part of a

ouIdJour ord 0| than £6:00 however,
nd an additional 50p to offset patking and other

IMP ANT NOTES:

1. In our July/Au | we a ¥
heater kit, The heading for this should have read: 5000
watts not 500 watte, and don't forget you ca ve yourself
over £4 by ordering this during September,

2. in some adverfisements the Delta siren/bl

q dh

per wae

speclfied as suitable for A.C. only, it will however work
from 8-12 D.C. or 12-24 voits A.C.
1tv SUBMERS E PUMP

Just JoIn It to your car battery, drop It Into the liquld to be
moved and up It comes, no sing about, no priming, etc.
Sultable for water, fin d any non-explosive, non-
corrosive liguid, One u. f you are a camper, make yourself
a shower, Price £6 4+ 90p. A free gift, firet 100 purchasers
wlll get tap with built-In switch and length of plastic tubing.
PRECISION RESISTORS
A fortunate rurchan enables us to offer almost a complete
range of Mullard metal fiim preclsion resistors, 1% tolerance.
Vaiues start at 8 r and go right through to 976 k. Most values
are avallabie In ‘ watt and } watt rating, Price 25p + 3§p
each in emall quantities, or 20p + ir each where supplied
not less than 10 of & value. 15p + 2ip each not less than
100 of a value,
THIS MONTH'S ELECTRICAL SNIP
Parcel of M.E.M. White flush 13 amp sockets, switches,
etc. Total retall value over £58 + vat for only £28 + £4-20.
You get 10 double 13 amp sockets and & single 13 amp S
sockets with neons, 14 power (20 amp dpt switches and
spurs some with neons), 20 single ganged one-way, two-
way and Intermediate switches, and super free glft(worth £3).
it not collectlrzlgflnu add £2,
M.EM. WHITE FLUSH SOCKETS, ETC.
We have plcked out the poyular Items for the snip parcel
described above but a llst of the other parte avellable is ss
follows (mekers list Nos.}: 220, 224, 240, 242, 244, 711, 712,
A 5 8, 1010, 1011, 1020, 1021, 1022, 1024, 1025, 1033,
1400, 1400 WH. 140t WH, 1402, 1402 WH, 1403, 1403 WH,
1404, 1404 WH, 1405, 1405 WH, 1407, 2028, 7092. tlec"lclunl
and Contractors using these accessories should send for
our M.E.M. Electrical List where prices and quantity dls-
counts wlll be quoted,
VARI-:CAP T.V. PUSH BUTTON TUNER
W, German make but fitted to several popular colour T.V.'s,
makers Ref. No. 2357 0076, This has 8 push buttons, each of
which Is In effect 3 muitl turn pot, total resistance Is 15k.
The buttons are black with chrome maetal tops. Price £1 +
18p, post 28p. Good quantity avetlable at usual dlscount

rates.
MULTI TURN POT WITH KNOS
100k 1in, 20 turn used in many T.V, receivers, makers ref.
7802 412-00051. Sultable for fine control of resistence In
'g’eneral clrcult?. Price 40p + $p.

.V. DIPLEXER
On plastic moulding slze 2}” x 13", Wae are able to offer
these atsuch a low price that they can be used as T.V, aerial
sockets onu. Price 10 for £1 4+ 15p.
TRANSDUCERS

°

As used remote control T.V. racelvers, Price £1-30 + 22p.
BURGLAR ALARM

Malns operated new clrcult avallable. this Is simple to Install
and trouble free. Price list and dlagram free on request.
ARMY 48 SETS

As made for and used In the Second World War, we have a
few of these in mint condition, complete wlith carrylng
satchels, headphones, throat mlkes and Instructlon cards.
In unopened boxes. Price £30 + £4-50. Post £2.

MUSIC CENTRE COVER

Slze 20” x 131" x 4”, Clear plastic £3-50 + $2p, carrlage
and-speclal packing £2.

25 AMP D.C. METER

Flush panel mounting, wide angle, extra long, 320° gcale
made for G.P.O. Really beautlful Instrument, brand new in

MULLARD UNILEX

ted ons of the
etformars in
la would mal

oa ~to - asse

form and complete with a pair
of speakers this should selt at
about £30—but due to a special
bulk-buy and as an Incentive

for you to buy this month we

offer the system complete at i
only £18 including VAT and

postage.

g

SHORTWAVE CRYSTAL

Although this uses no battery it gives
really amazing results. You wilil
receive an amazing assortment of
stations over the 10, 28, 31 metre
bands, t contains chassis front
pansl and all the parts £2- 30—crystal
earphone 65p Including VAT and
postage.

RADIO STETHOSCOPE

Easlest way to fauit find, traces, signal
from aerlal to s spesker, when signal
stops you've found the fault. Use it on,
Radio, TV, ampliifier, anything. Kit
compriges transistors and parts In-
zludlnc probe tube and twin stetho-set

WINDSCREEN
WIPER CONTROL

Vary speed of your wiper to sult
condltions. All parts and Instruc-
tions to make £4-28.

DRILL CONTROLLER

Electronlcally changes speed

from npprox{mately 10 reve to

meximum, Full power at all

speeds by finger-tip control,

Kit Includes all parts, case,

;vcry!hlng and full instructio
- 78,

SOUND TO LIGHT UNIT

WIIl proved clrcult flashes up to 750 watts of lamps.
Complete kit inciudes S.C.P. mains Input leads, all parts
and very neat plastic case £4-85.

CASSETTE OUTFITS

Complete rmechanisms with record/playback and erase

heads—all electronice and speaker £9:-75 post and VAT

glld. Note these are all cased up ready to use but case may
e slightly uncomplete, cracked or broken.

original cartons. Limlted quantlty only so no
Price £8 4 £1:20. (Less than half maker's price.)
81G BLOWER

Driven by 1/10 H.P. malns motor but compact and quiet
running. This Is ideal for air conditioning, fume extraction,
pressurizing and many other applications. Overall slze
104" x 10§” dia, Outlet slze 103” x 4}”. Price £15 + £2-25,
carrlage £3. Note this Is the largest of our ‘Snall’ shaped
blowers, we have smaller ones right down to 10 watt motors
with outlets as small as 2* x 2”, In fact we can cover almost
any application and welcome your enquirles. Prices are
from £3 complete with motor.

DOLLS HOUSE SWITCH

Time s fast approaching when you may be thinking of making
toys. Small surface mounllng swltches are often a problem
and thls Is why we are now offering thls plastic bodied rotary
switch suitable for low voltage applications. Price 10 for

-50 4 211P.
CASSETTE STORAGE CASE
WiIth dust cover, holds 5 cassettes and comes complete
with clip for Joining to another, 10 you can make up In lengths
to sult yourseli. Price 50p + Tip + 50p post or ten for £4 +
80p, post £1-50.
TELEPHONE ANSWERING MACHINES
Grade 2 machinas are In stock ready for Immediate despatch
or collection (If coming specially to collect please telephone
first). For the benefit of new readers we supply these machines
on the understanding they are broken up or at least not used
for their original purpose. The machines are secondhand
but 80 far as we can see they are complete and quite possibly
In good working order. We do not test them but guarantee
to raplace any part of the machine should it be missing or
faulty, rrovldlna we are notified within 7 days of recelpt.
Prices for the machines are as follows: Grade 2 that ls In
very good condition £15-50 + £2-28, and Grade 1 which are
top grade machines and are our very best almost perfect
£20- 4+ £3 each, but there is likely to be one month's wait.
To these prices must be added £2-30 to cover carrlage.
Mains Power Pack In Plastic Case for Telsphone
An.worlniMnchlno. Price £¢4:50 + 83p. Post 50p.
P#OT CcORES

We now have good stocks of Ferrite Rot cores. These are
ox unused equipment and contain the bobbin and have
been opened ready to uee.

Diameter Thickness Price
FX 2243 4-8cm 30cm T8p + 12p
FX 2242 38cm 2:3cm 60p 4+ 9p ! perpalr
5 1:6cm Sp+ Tp

FX-2240 2:8cm

COMPONENT BOARD 421
Again from unused equipment, major Items on these are
two power ellicon transiators, Motor Rola Ref. SJ 5433,
mounted on a heat slnk with mics insulators, aleo behind the
pans! are two power rectifiers ST NS 1008, Price %0p + $p.

VARICAP POCKET RECEIVER
CHASER DISPLAY

To quickly recelve parts for these and other E.E. projects, send
the approximate cost as shown. Any cash adjustment can
be made later,

MINI-MULTI TESTER

Amazing, deluxe pocket size
precision moving coll instrument
jewelled bearings—1000 opv—
mirrored scale,

11 Instant ranges measure:—

DC volts 10, 50, 250, 1000

AC volts 10, 50, 250, 1000

DC amps 0-1mA and 0-100 mA
C:n(lnulty and resistance 0-180K
[

me.
Complete with insulated probes,
leads, battery, clrcuit dlagram
and Instructions.

Unbellevable vaiue only £8-50 4 50p post and Insurance.

FREE Amps ranges kit enable you to read DC current from
0-10 amps, directly on the 0-10 scale. e {f you purchase
nuk‘:’kI‘y‘ y“! {fyou already own & minl fester and would |Ike one
aen - 04,

TERMS : Cash with order—but orders under £8 must add
80p to oftset packing, stc.

BULK ENQUIRIES INVITED. PHONE: 01-888 1833,
ACCESS & BARCLAYCARD ACCEPTED

J. BULL (ELECTRICAL) LTD

(Dept. E.E.), 103 TAMWORTH RD.,
CROYDON CR8 18G

HEAVY DUTY J CORE APPLIANCES LEAD
18 amp wire 6ft. Iong. conventional yellow gr brown and
blue cores, grey PVC outer, prepared ends, this flex normally
at 30p ner metre, 10 leade for £2:50 4 40p. Pogt £1-50,
.T. MAINS TRANSFORMER
Output voltage 4-8kv 3mA, These transformers are ex unused
P.S.U.'s. Price £2 + 30‘7. post 40p.
LOUD SPEAKER GRILL
Good quality rigld plastic, Ideal for use in car or home
extenslon speakers. Two slzes avaliable: 12”7 x 12”, price
"B x 93p, 18" x 18", £1-50 + 23p.
s DIGIT éOUNT!R—RESETTABLI
Coll voltage 48 D.C. or 118v A.C., current 100mA approx.
Price £1-98 4+ 30p.
10 DIGIT SWITCH PAO
Made we belleve for G.P,O. push button telephones, each
button oparates 2 pole switch which returns automatically,
panel slze 2§” x 3{* x 1§”, push buttons with clear plastic
protected digits 0-9. Price £1:85 4 30p.
MAINS BLOWER
Real bargaln this month is a blower made by Smiths, the
maing motor is let right Into the turbulator and takes up the
mlsl::umiof s?latie'.fvezr‘all ;Ix[e of trl'e blower I8 7” dia. x 2¢"
and the alr outlet 137 x 24", Price only £2:304-33p+p & p 50p.
DIAL INDICATOR PP 2P
As used In tool making and other precision measuring
operations, the famous John Bull accurately showa differ-
ences of -0imm. A beautifully made precision instrument,
w“ In most tool shops would be £12-£15, Price £8 + £1-20
b AI‘I;!RPROhOF SWITCH .

eal for greenhouse or outdoor, plastic body, Price 0, L
CAR SPEAKER b ¢ s

Elliptical slzo 7;" x 5%, 4 ohm, Price £1-50+12p, post 20p+ 2p.
7 SEGMENT DIGITAL DISPLAY ki p+2n
TIL 302, l.e.d. com, anode—character slze 4” approx, Price
£1-15 4 18p.

USEFUL BREAKDOWN UNIT

We do not normaliy-offer second hand equipment for breaking
down but this partlcular item contains so many uselul pleces
that we have declded to break our rule. The unit [a In fact a
pocket ‘‘bleeper’” In a most useful case, size about 2}”
wide by $” thick by 34" deep, ldeal size to it Into the top
jacket pocket. Case comes apert by undoing two screws,
inslde s printed circult board upon which are mounted a
minlature loud speaker, three rechargeable nlicads diac
t);Pe 150—4 ferrite potted colls, three of which are tunable,
4” ferrite rod. Mercury tilt switch on when case is upright,
4 electrolytic condensors, one micro switch, 8 transistors
all with usable tength | 4 polystyrene capacitors, 2 pin
plug for charging batte without uncasing and approxi-
mately 4 dlodes and approximately 30 various capacltors and
resistors, most of the resistors being § watt type, truly a
very useful unit although secondhand, still in reasonable
condltion. Price £1-50 + 22p.

25 WATT SPEAKERS

Comprleing 8” woofer and 3” tweeter with crossover and
terminal connectlon panel, all mounted In good quality
non-resonant cabinet, These are extremely good quality
units comparable with those seliing at twice the price,
Cabinet slze approx. 20” high, 104” wide and 84" deep, heavy
cablnet made of thick blockboard, Price £25 + £3'75 the
pair, well worth your coming to collect, but If you cannot
collect they are still worth this £ extra for carriage.

TWIN PADDED FLEX

5 amp ldeal for some electric irons and appliances that
require very fiexible lead, 10 metre lengths, Price £1 4 13p.
Post 45p,

ROD THERMOSTAT

Sultable for high temperatures up to 550°F, This Is adjustable
elther at the head or remotely by a length of fiexible drive.
Price £2-30 4 38p.

ORY FILM LUBRICANT

In aerosol can for easy application and for putting lubricant
Into places where the normal oli-can cannot reach. Offered
at about half the original IIst price, 50p + 7p per can (8 0z)
or 12 cens for £4 4 80p. post £1-50. The lubricant |s I.C.I,
Fluon L169.

V3 MICROSWITCH

Popular switch with 10 amp 250 volt changeover contacts.
Price £15 per 100, or £140 per 1000 + VAT. Ditto with 15 amp
changeover contacts £20 per 100 or £180 per 1000.
ASSORTED MICROSWITCHES

10 dlifterent small, medlum and large sizes to suit most pro-
Jects and repalr Jobs. Price £1:50 + 22p. If this pack does
not contaln the one you want, glve us a ring, we may have It.
PUSH SWITCHES

That really stand out, its large dished knob also makes thls
extra easy to operate, sprung to return to normal when pres-
sure is removed. 10 amp 250 volt changeover contacts. Type 1,
L"r’&“&ﬁ $p. Type 2,2c/060p + 9p. Type 3,3 c/o 80p + 12p.

Light Tracer and Strobe for disco’s or partles. 2 running
light petterns and a strobe. Was described with full con-
structional detalls In Ser(ember Everyday Electronics. Our
price for complete kit Including case £14 + £2-10.

SPRING LOADED ROCKER SWITCH

Made originally for car dash. This is a simple on/oft for up
to 10 amps. Price 25p 4 4p.

OP PANEL SWITCH

Arco made, This Is a handsome swltch, It has a long flat-
ended toggle, black and chrome finish. Rated 2 amps at
250 voits and double-pole on/off. Price 40p + 6p.

PUSH BUTTON SWITCH

Sultable malns, audlo or RF. Each switch rated at 250 volts
15 amps. 18t (black push button) closes 2 circults; 2nd (white
push button) operates one changeover; 3rd (white push
button) operates one changeover; 4th (white push button)
opens one clrcuit. Note: All depressed buttons remaln
down untll cleared by the 5th (red button). Further note:
it 1s a relatlvely easy Job to alter the position of the tags,
thus making the swlitches suit your clrcult. Fitted with 3
white, 1 red and 1 black button. Price 75p + 11p.
COMBINATION SWITCH

This comprises 12 minlature g mlero
Jolned In banks of 3 and mounted on frame with four digital
numbered thumb wheels and a removable lever for locking
the thumb wheel, the thumb wheel operates 3 banks. Over
4,000 combinations are possible, by re-wiring the swlitch
connections underneath thousands more varlations are
pogsible. If you are making equipment which should not be
switched on accidentally or without authorlty, then this Is a
switch to conslder. It can be used as a coding switch for
many other operations. Very neat and compact, measuring
approx. 4” x 13" and 14" deep. Price £1-7% + 28p.
BALANCE ARMATURE INSERTS

600 ohm Impedance, use as elther speaker or mike. Price

30 +'gn.

Pﬂo‘l’ TRANSISTOR

Firat class maker, will respond to light or Infra-red. 8 for
£1 4+ 18p. 100 for £18 + £2-20. 1000 for £125 + £18-78.
CONTACT STAT

This Is a skeleton thermostat with control knob callbrated
0°F-100°F. Put it Into a box and you have callbrated wall
stat or fix Its fiat b in close contact with the Item ¢

h lteh

©

controlled, for Instance, bolt it to the caslng of ectric
motor, heat sink of seml conductor or other de which
must not lHowed to overhaat or. otrur It to a or tank
ot witch will make and break 15 amps at normal

voltage. Price £330 + 22p.
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U.K. RETURN OF POST MAIL-ORDER SERVICE ALSO _WORI.D WIDE EXPORT SERVICE

R.C.8. LOUDSPEAKER BARGAINS
3ohm, 8 x 4&in, £1:50. 7 x 4ln£150 8 x Sin. £2-50. 8iin.
£1-80. 8in. £2-60, 10tn, £3. 12in, £4
8 ohm, 23In. £1-50. 3in. £1-80. Bin. "£1-50. 10in, £3, 12in. £4
18 ohm. 6 x 4in, £1:50. 7 x 4in, £1-50. 8in. £1-50. 8in. meo
10in. £3. 12In, £4. 10 x 6in. £3-80.

LOW VOLTAGE ELECTROLYTICS

4, 8, 8. 18, 25, 30, 50. 1oo. 200mF 1BV 10p.
MmF 12V 18p; 25V 20
1000mF 12V 119. 25V p. WV 479. |wV 10p.
2000mF 6V 25p; 25V 42p; 420mF/S00V £1-30.
2500mF S0V 6 D. 3000mF 28V 47p; 80V l
3900mF 100V £1°80. 4700mF 63V £1-26, 27mel76V &1,
8000mF 8V 23p; 12V 42p; 35V 83p. S600mMF/768V £1-78,

HIGH VOLTAGE ELECTROLYTICS

8/380V 22p 8+8/450V 50p 50+ 50/300V 58p
16/350V Wp 8416/480V 30p  324-32/450V 75p
32/500V 750 16+16/450V 50p  1004-100/275V 65p
80/500V £1-20  324-32/330V 50p 1504-200/275V T0p

MANY OTHER ELECTROLYTICS IN STOCK

SHORT WAVE 100pf atr .pncad gangable tunsr. 059
TRIMMERS 10pF, 30pF, 800F, Sp. 100pF, 150pF, 1
CERAMIC, 1pF to 0-01mF, So Sliver Mlcu 2 to SOOOnF. Sp.
PAPER JSOV-O‘I Tp: 0° 5139.1m 150 & SOV

ar; 500V-0-001 to 0:05 12p; 0-1 15p; 0 25

MICRO SWITCH SINGLE POLE CHAN lovn zo
SUB-MIN MICRO SWITCH, 23p. Single pole changs over,
TWIN GANG, 335 + 385oF 88p; 500pF slow motion 75p
385 4 385 + 25 + 25pF. Slow motion drive $5p.

1200F TWIN GANG 58p; 3850F TWIN GANG, 73p.
TWIN G & siow motion 5p

NEON PAN!L INDICATORS zsov Amber or red 30p.
ILLUMINATIO ROCKER swrrcu Slnglo pole. Red 65p.
RESIS as 100 !o |0M w ‘1 20" Zp. 2W 19p.
HIGH 81’ ms to | meg..

Ditto 8%. Pu'ervad ulu" 10 ohmo to 10 meg., lp.
RELAYS. 12V DC #8p. 8V DC 8$5p. 240V AC ”5p.

BLANK ALUMINI M CHASSIS.

£1-49; 10 < T—£1°585; 12 x 3—£1-70; 14 x 9—£1-09; 16 x 6—
£1-85; 16 x 10—£2-20. ANGLE ALL 6 x } x $in. —209
ALUMINIUM PANELS. 8 x 4—2dp; 8 x 6-38p; 14 X
3—40p; 10 x 7—549 12 x 8—70p; 12 x S—44p; 16 x 6—109.
14 x 9—84p; 12 x 12—£1; 18 x 10—£1-16.

PLASTIC AND ALI BOXES IN STOCK. MANY SIZES
VARICAP FM TUNER HEAD wl!htz:hcull & connectlons.

Some t ¢
TAG STRIP 28-way 12p.
TAPE OSCILLATOR COIL. Vaive type. 35p.
BRIDGE RECTIFIER 200V PIV § amp 58p. 8 amp £2-50,
TOGGLE SWITCHES SP 30p. DPST 40p. DPDT 30p.
MANY OTHER TOGGLES IN STOCK. Please onqulr.
PICK-UP CARTRIDGES ACOS, GPot £2-00. GPo4 £2-50.
SooTa A Rt 8.7 Mnile

watt, 10 watt, 18 watt 18§,
CASSETTE MOTOR. 8 voit £1-09. M, B

RADIO COMPONENT SPECIALISTS

BAKER
50 WATT
AMPLIFIER

£65

Superior guality Ideal for Halls/PA systems. Disco’'s and
Groups. Two inputs with Mixer Volume Controls. Master
Bass, Treble and Galn Controls. 50 watts RMS. Three loud-
speaker outlets 4, 8, 16 ohm, AC 240V (129V available). Blue
wording on black cabinet.

BAKER 150 Watt AMPLIFIER 4 inputs £85.

DRILL SPEED CONTROLLER/LIGHT DIMMER KIT. Easy to
bulld kit. Controls up to ¢80 watts AC mains, £3 25

Post 35p
STEREO PRE-AMP KIT, All parts to bulld this pre- amp. 3
inputs for high medlum or low gain per.channel, with volume
control and P,C. Board. Can be ganged to maks £2 95
multi-way stereo mixers. Post 3%5p

| R.CS. SOUND TO LIGHT DISPLAY MK 2 |

Complete kit of parts with R.C.S. printed circuit. Three
channels. Up to 1,000 watts each. Will operate from
200MV to 100 watts signal source. Suitable for home
HI-Fi and all Disco Amplifiers. £18
Cabinet extra £4°80.

200 Watt Rear Reflecting White Light Bulbs, ldeal for
Disco Lights. Edison Screw 75p each or 8 for £4. Or
12 for £7-50.

I _
MAINS TRANSFORMERS St

250-0-25¢
250-0-250
300-0-300

300-0-300

220V 45mA. 83

HEATER TRANSFDRMER (.8 SVtrlm(gM 58,
GENERAL PURPOSE LOW V E Tanped oulou(l‘

Post £1

z

u:éééé

4

$

£10

£2°

.3amp £2-
(]

9

2

(]

12V, ‘leA .......... £1~30 12V 3amp ..ooiiiinn
. 10V, 30V OOV.ano
40V. 2 amp .
20V, 1 amp
20V v,

17V-0-17V, 2 amp ..£4-00

2323.’23
2PEL2BE2LES S

0,6,8,10,16V, § amp ..£2°50 OOV-O-OOV 2 amp .

OV SAMP v v’ cioas £3-80 2 of 18V, Onmp. uch t‘."
25—0—2HV 2 amp .. K480 12-0-12V 2 amp ..E3:
0V, 2 amp .. ] 9V, famp . &1
30V, 13 amp . 28 + 28V 1A ..E8
20V, 40V, 60V. £

| BAKER SPEAKERS v |
“BIG SOUND"

Robustly constructed to stand up
to long perlods of electronic power.
Useful response 30-16,000 cps.

GROUP 45-12 £1 5
£24

12in, 48 watt
4, 8 or 16 ohms,

GROUP 75-12
12in, T8W professional
model. 4, 8 or 18 ohm.
Response 30 — 18,

I pol VJI':h I-S:(;n_lr;l;m pvelence dome, \_/
RO
;lln 1;00 watt £35
or

Send for lenﬂe!. on Disco, P.A, and Group Gear,

EM.L 134 x 8in SPEAKER SALE!
With tweeter. And crossover.
10W, State3org ohm. £9-
Hlustrated Post 78p
ISW model £10-93
ohms Bass unitonly. Post 7Sp
GOODMANS 20 Watt Woofer

Size 12 x 10in. 4 ohms,
Rubber cone surround ﬂ -95
Hi-Fi Bass unit. ost £1-60

GOODMANS TWIN AXIOM 8
8tn, 8 ohm HI-Fi Twin Cone £9-95
Speclal unit Post 50p
R.C.S. MINI MODULE HI-FI
KIT I5 x 8%in 3-way Loud-
speaker System, EMI 5in,
Bass Sin, Middle 3in. Tweet-
er with 3-way Crossover
and Ready Cut Baffle.

‘ Full assembly instructions

supplied. Response = 60
to 20,000 cps 12 watt RMS.
| 8 ohm. £10-95 per kit.
Two kits £20. |
Postage £1. One or two kits.

337 WHITEHORSE ROAD, CROYDON

Minimum post 30p. Components List 20p, Access & Barclay Phone orders Open 34 Sat. 9—$ (Closed all day Wednesday) Tel. 01-684 1005

What's new from Heathkit?

IM 2212 —Auto Ranging DMM

10 4105 —Single Beam 5MHz Oscilloscope 1M 5217 —Portable Multimeter

L x _F N N N N N __ N N N __ 8 &R
To:Heath (Gloucester) Limited, Dept. ( EE/11 ), Bristol Road,
Gloucester, GL2 6EE.
I Please send a copy of the Heathkit catalogue.|enclose 20p in stamps.

Plus

*GD 1290 —VLF Metal Locator

*HX 1681 —CW Transmitter

*IR 5201 —XY Recorder

*Cl 1525 — Car Temperature Indicator

l Name
These brand new self-assembly kits l Address
are designed to the highest specification.

The step-by-step instructions make
them easy to build at your leisure in your
own home.

And first class quality makes them
excellent value for money.

Details of the full Heathkit range are
available in the Heathkit catalogue. Send
for your copy now.

oo l N.B.If you are already on the Heathkit
mailing list you will automatically receive a
copy of the latest Heathkit catalogue
without having to use this coupon.

When you receive your catalogue you
will get details of this free offer.

Sotdering

fronotter

FREE

There are Heathkit Electronics Centres at 233 Tottenham Court Road,
London (01-636.7349) and at Bristo! Road, Gloucester (0452 29451).

758 Everyday Electronics, November 1979



IR AARARATAL
1 2898

VO ¢

TYVNTSTY
OO VD

11111

S£88¢8

q:-:r‘\ -

| 1 e

' .‘.i ‘fl 3 Pvairegiar e g-‘%’o &
i
{ 't 2
=9

' » I 11‘; A '.'n“ l “n w \’
SO~ 3 L TR TR Y

What Ou see above is a kit of parts that builds  in the basics of electronics gractice and carefully

e @ l("'

into a fully workinF oscilloscope. designed to be understood by those with no
No toy, this vital piece of functional equipment  previous knowledge. Once built, this instrument
can be found in any professional electronics can be used to complete a course of practical study
workshop. It is a valuable instrument of true and experimentation that will reveal the secrets of
professional quality. printed circuitry, testing and servicing of T.V. and
By building the oscilloscope {)ou will be taking  radio and the vast majority of electronic eguipment.
the first steps to a rewarding hobby that knows Invaluable knowledge that pays big dividends.
no bounds. Send today for the free colour brochure and start

Each constructional stage is a complete lesson I growing a new hobby.
1. Build an oscilloscope.

As the first stage of your training,

4, Free Gift.

All students enrolling in our courses receive
you actually build your own Cathode ray
oscilloscope! This is no toy, but a test

a free circuit board originating from a computer
instrument that you will need not only for

and containing many different components
the course’s practical experiments, but also

that can be used in experiments and provide
an excellent example of current electronic
later if you decide to develop your knowledge practice.

and enter the profession. It remains your

property and represents a very large saving

over buying a similar piece of essential agrame
equipment.

snins omjors

UL

| Free 32 page
Colour Booklet.

S

1,05 = 12"

svmc

o

w R
2. Read, draw and understand circuit f . o z
diagrams. . A= IR e
In a short time you will be able to read 3 "
and draw circuit-diagrams, understand the
very fundamentals of television, radio,
computers and countless other electronic
devices and their servicing procedures.

I

1 ee/a/11/19

/71

3. Carry out over 40 experiments on
basic circuits.

We show you how to conduct expe. ....ents on
a wide variety of different circuits and turn

the information gained into a working H 2 i q .
knowledge of testing, servicing and ] Post now, without Ob“gat'on' to:

maintaining all types of electronic equipment, : BRIT'SH NAT'ONAL RADIO cnd

radio, t.v. etc, ]

{ELECTRONICS SCHOOL 5320158 e

Block Caps Please
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A LGON

BRING YOU THE NEW CHINAGLIA

POCKET
MULTIMETER
THE
PROFESSIONAL
SOLUTION
TO
GENERAL
MEASUREMENT
PROBLEMS

£32-50 inc. VAT,

The best instrument tor the workshop, school, toolbox, T.V, shop and anywhere
accurate information Is needed quickly and simply

IT OFFERS:

% Slngle-knob range selection

Y 110° Full-view mirror scale and fine line pointer

% Clear unamblguous scales

% A well-damped cylindrical magnet movement with resllient bearings

% 31 ranges providing coverage from 150mV to 1-5kY d.c.; 7-5V to 1-5kV a.c. S0u A
102-5A d.c.; 25mA 1o 12-5A a.c.; 10k and 10M Q) resistance and six signal level

VHF/UHF FETS 800 MHz Type BF 25§C at4 for 75p.

400mW ZENERS unmarked Good. '3-6v, 6-8v, 10v, 11v, 12v, 13v, 16v, 18v, 24v, 30v,
33v, 36 volt. All at 10 for 40p.

ELECTRET MICROPHONE INSERTS with FET Pre-Amp @ £1-88.

STRIPLINE TRANSISTORS NPN BF 362 @ 25p, BF 679 PNP @ 25p.

LED'S -2” Red @ 15p, Green @ 18p, TIL 208 @ 15p.

s¢ PIV 2§ Amp WIRE ENDED DIODES at Tp, 6 for 25p.

DIE CAST ALLOY BOXES 6” x 3.3/16” x 2" @ £1-15, 3 for £2-88.

50. BC 107-3-9 TRANSISTORS assorted untested @ 60p.

$0. PLASTIC PNP TRANSISTORS untested for 60p.

50. PLASTIC NPN TRANSISTORS like BC 107-8-8 untested @ 60p.

50. AC 128 TRANSISTORS Branded but untested for 60p.

VARIABLE CAPACITORS Spf @ 75p, 10pf @ 75p, 50+ 50n1 @ £9, 125+125pf @ 60p,
‘!,(;0+20091 @ 60p, 200+300pt @& 60p, 250+4-250+20+20+20pf @ 75p, 25425+ 25pf @
TANTALUM CAPACITORS -1uf 35v.w., -22uf 35v.w., -33uf 35v.w., -47ut 3Sv.w.,
1uf 35v.w,, 2-2uf 35v,w., 3-3uf 16v.w., 4-Tuf 16v.w., 4-Tuf 35v.w., 6-8Buf 35v.w., Jouf
10v.w., 10Uf 25v.w., 22uf 16v.w. . 33uf ov. w., 33uf 250, w., All at !p each, 100uf 10vw. &0
150ut 10v. w., 330uf 3.v. w., Altt at 25p

VERNITRON 10:7 MH: FILTERS al S0p, 3 for £1.

3 PIN PLUG-SOCKET EUROPEAN TYPE with 2 metre of Cable @ 75p.

WI:E WOUND POTENTIOMETERS 2K, 10K 2 watt, 5K 4 watt, 100K 4 watt All 25p
each.

DAU TRIMMERS 2 To 9pf, 7 To 35pf, 6 To 45p1, 8 To 125pt, 8 To 140pf. All atiSp each.
MINIATURE CERAMIC TRIMMERS 2 To 6pf, 3 To 10pf, 4-7 To 20pf, 6 To 35pf,
10 To 60pf. All at 15p each.

VHF TUBULAR TRIMMERS 3pf, 6pf, @ 10p, 18pf @ 15p.

SPECIAL VHF TETFER TRIMMER 10of @ 18p each,

DIFFERENTIAL 10 x 10pf AIRSPACED TRIMMERS @ 22p.

EDDYSTONE VHF TRANSMITTING VARIABLE 30 x 30pf @ £2-20,

COIL FORMERS 3/16 Dla. with core. 6 for 25p.

CLOSE TOLERANCE CAPACITORS 1288pf, 1670pf, 5979pf, 19669pf. All 1% @
Sp each. -Otuf 2% -11uf 1% Both 8p each

MAINS TRANSFORMERS 240 volt Prlm Type 1. 24 volit Tapped at 14 voit 1 amp
@ £1-30 (P&P 250). Type 2. 30-0-30 volt 500mA @ £1-30 (P&P 25p), Type 3. 45 volt 6
amp @ £4-50 (PAP) 95p. Type 4. 20 volt1 amp Twlce 10 volt1 amp Twice @ £4- 50 (P&
P 95p), Type 5. 45 volt 2 amp, 45 volt 500mA @ £3-50 (P4P 85p). Type 6. 16 volt 2amp
@ £1-80 (P&P 25p), Type 7. 24 volt 1-75 amp @ £1:75 (P&P 25p).

THYRISTORS 10 amp Type 100 Pty @ 28p, 400 PIV @ 55p, 800 PIV @ 65p.
MURATA CERAMIC 455 KHz FILTERS Type 1. @ 30p, Type 2. @ 55p.

HIGH SPEED SILICON DIODES BZW 62 at 12 for 35p.

ERIE RED CAP SUB-MINIATURE CERAMICS -01uf 100v.w. @ Sp each.
MINIATURE NON POLARISED CAPACITORS tuf 63v.w., @ 5p, 4-7uf 63v.w., @
10p, 10ut 63v.w., @ 15p.

ASSORTED PACKS OF CRYSTALS 10XAJ. 30 for £1-20, FT 241 A 20 for £1-20,
FT 243 20 for £1-60, 10X Type. 25 for £9-60,

SUB-MINIATURE § OHM LOUDSPEAKERS 11” Dla. @ 7%p.

Please add 20p for post and packing, unless otherwlse stated, on U.K. orders under
£2, Overseas postage charged at cost.

ranges.
Y Accuracy + 2-5% d.c., £3% a.c. and 2% resistance.

For details of this and other exciting Alcon Instruments please write or phone:— J . BI R K E I I

@@@@N RADIO COMPONENT SUPPLIERS
' Instruments Ltd. 25 The Strait, Lincoln LN2 1JF Tel. 20767

19 MULBERRY WALK, LONDON SW3 6DZ. TEL: 01352 1897

AUTUMN SALE

DIGITAL YOLTMETER/
24 HOUR CLOCK/ /
APPLIANCE TIMER KIT T aidzd Tarbighlimmscd 85, THERMOMETER KIT

\  Supplied with lids and screws.
Black or white.

PB2 95 x71 X 35mm 65p
PB3 115X 95 % 37mm T0p

Switches any appli-
5" . ance up to IKW on
and off at preset
times once per day.
Kit contains: AY-5-

%1230 IC 0-5* LED ZENER DIODES RESISTORS

display, mains supply, 400mW 3-3v-30V 8
3 R -3V- P iW 220hm-10M
display drivers, | \T50"5°530y  I1sp  Pack of 10 (one value) 10p

¢.—=‘-‘:;- :r::'c“:ésa; L&E ?:Ii 10 packs (mixed values) 80p
A e PO, instructions.

CT 1000K Basic Kit £12-00
CT 100DKB with white box (56 x 13 x 7Imm)
£14-00 Ready built £19-00

Based on tha ICL7 }06.
This Kit contains a PCB
resistors, presets capaci-
tors, diodes, IC and 0-5”
liquid crystal display.

400V Plastic Case (Texas)
3A 49p 16A

90p Components are also included to enable the basic
BA 62p 20A 165p DV kit to be modified to a Digital Thermometer,
12A T0p 25A 190p using a single diode as the sensnr, Requires a
Square LED 6A with trigger 80p 3mA 9V supply (PP3 battery) £17-50.

Red. Size:

S x 25 x
9mm high

0-2” Yellow 12p 20p

*%0.27 Red LEDs 25 at £1-25

8A isolated tab 82p
Diac 18p
ucmmc corme KITS m S
Directly replace conventional light switches and

control up to 300W of lighting. No mains re-

DL727 0-5” wiring. Insulated touchplates. Easy to follow 555 Timer 2lp

2 dlgot Dis- instructions. i . 741 Op. Amp 18p

play C TD300K TOUCHDIMMER, Single touchplate with AY-5-1224 Clock £2-60

alternate action. Brief touch switches lamp on and AY-5-1230 Clock/Timer £3-80

off, longer touch dims or brightens lamp. Neon AY-5-1232 Clock/Timer £3-80

lamp helps find the switch in the dark £6:00 ICL7106 D.V.M, £7:00

TDE/K Extens:on kit for TD300K for 2-way ICM7217 Counter . £7-90

switching et £1-50 TDAI024 Zero Voltage Switch £1-20

TSD300K—TOUCHSWITCH & DIMMER. Single LM3911 Thermometer £1-00

touchplate, small knob controls brightness £4-50 LM3914 Dot/bar prtver £2:60

DL34M 01" TS300K—ON/OFF TOUCHSWITCH. Two touch- MM57160 (stac) Timer £5-95

Liquid Cry- magnified 4 plates £3-50 $5668 Touchdir_nmer £2-60

stal Display. digit 7-seg- TSA3OOK—AUTOMATIC Single touchplate. Time $9263 Touchswitch £4-85

0-5” 34 digit ment dis- delay variable 2 secs. to 3{ mins. £3-50 ZNI034E Timer . £1-80
£8-10 play. £4-50 LD300K—LIGHTDIMMER KIT £2-50 Al ICs supplied with data and circuit.

ALL COMPONENTS ARE BRAND NEW AND TO MANUFACTURERS SPECIFICATION. ADD VAT AT CURRENT RATE TO ABOVE PRICES
PLUS 25p P&P. MAIL ORDER—CALLERS WELCOME BY APPOINTMENT.

106 STUDLEY GRANGE ROAD

TK ElQCtronlcs LONDON W7 2LX. TEL. 01-579 9794
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VALVE MAIL ORDER CO. )
CLIMAX HOUSE, FALLSBROOK ROAD,

LONDON SW16 6D
SPECIAL EXPRESS MAIL ORDER SERVICE

SEM'CONDUCTORS BF184 ‘29 ocs2 ¢4 S271  0-26 | 2N697  0-29 | 2N3055 0-81
BF135 20 0Cs3 (B} 8278  0-05 | 2NG98  0-35 | 2N3440 0-09
BF144 ] 0Cs4 0-74 TX107 3| 2N705  1-38 | 2N3441 092
AAI19 012 | ASY26 0-48 | BC159 0-12 BF195 1 OC122  1-73 | ZTX108 #-12 | 2N706  0-17 | 2N3442 1-26
AAY30 0-31 | ASY27 0-48 | BC167 914 | BDI21 1-38 | BF198 12 009 [ OC123 202 | ZTX109 014 | 2N708 23
AAY32 049 | ASZI5 1:44 | BCi70 3| BD123 1-38 | BF197 14 0-08 [ OC139 2-59 | ZTX300 0-14 | 2N930  0-30 | 2N3814 1-73
AAZ13 o2 | ASZI8 1.4 | BCITY 12 | Bp124 -3¢ | BF200 -3 1] 0-00 | OC140 318 | ZTX301 0-18 | 2N1131 @-30 [ 2N3702 ¢-13
AAZIS 039 | ASZI7 1-44 | BC172 012 | Bpy3y .4 | BFoes .23 -8 0-10 | OC141  3-74 | ZTX302 017 | 2N1132 0-30 | 2N3703 o-15
AAZIT 931 | ASZ20 1-72 | BC173 014 | BD132  9.44 | BF24d 32 .04 010 | OC170 115 | ZTX303 0-20 | 2N1302 0-40 | 2N3704 0-15
AC107 0-89 | ASZ21 2. BC177 1 | BD135 -39 | BF287 .28 .13 118 | OCI171 115 TX304 0-22 | 2N1303 0-40 | 2N3705 0-15
AC125 623 | AUNOC 198 | pCy73 BD138 BF258 .30 .02 1-45 | OC200 1-73 TX311 0-14 | 2N1304 9-52 | 2N37o6  ¢-18
AC126 023 ] AUI13 1:98 | BRCy7p BD137  0-40 | BF23p - 18 1-15 | OCR01  2-02 TX314 0-23 | 2N1305 @-52 | 2N3707 @-13
AC127 0-23 | AUY1C 2-30 | gCisz 3| BDI38 o4 F238 .38 38 1-45 | 0C202 g2-02 TX! 018 | 2N1306 0-88 | 2N3708 092
AC128  ¢-23 | BA14S 0-18 | BCye3 2| pp13e ¢4 | BFRT .38 .02 418 | OC203  3-02 | ZTX801 o0-18 | 2N130T 0-S8 | 2N3to9 @18
AC141  0-29 | BA148 095 | 8C184 0-13 BD140 ¢-81 | BFaas .38 .52 2 0oC204 208 TX502 0-18 | 2N1308 0-63 i
ACHIK 0-40 | BAISS 090 | geoyy 9.5 | BD144  2.30 | BFS2I 438 n 248 | OC208 288 | ZTX503 .20 | 2N1309 9-83
Ci4z  0-23 | BAISS 012 | gos  oled | ppiad 28 | BFS28  2.36 .38 2.g9 | OC208 2:88 | ZTX504 0-23 | 2N1613 0-29
AC142K 0-35 | BA18S 9-10 Rt ) . ) : OC207  2-02 | ZTX531 0-23 | 2N1671  1-73
AC178 923 | BAWE2 008 H BDie2  1-38 | BFSel  ¢-23 I 31 P11 % T
acrr mizsil mariah o | BD237 048 | BFSos 023 -80 348 | QCPT1 1-44 Xss0 8 0-29
& 3 | A% ) 'z BD238 063 | BFW10 §-74 -63 t.05 | ORP12  1-15 | 1No1d @ 2:02
A 19’5 ¢ Xi8  9-10 833 | BDX10 1-05 | BFWI1 .74 “ §.04 | R2008B 202 | IN916 0 1
AC1 (3] 914 | 5300 935 | BOX32 238 | mrxes 6.5 68 2.30 | R2009 258 | 1N40OY @ [}
AGye o381 8C307 o012 | BOY20 y-as | BEXBS .26 -38 1| 82090, [ a2 8 0:2
ACY20 0 0-14 | BC308 012 | BDY60 172 | BFX87 0-24 ‘38 $7 | T1C226D 9-30 | 1N40O4 @ 0
ACY2! o o-18 | BC327 0-23 | BF11S  0-20 | BFXsa -4 -38 173 [ vy(209 @23 | 1N40O5 & 0.3
ACY30 ¢t 0-9¢ | BC328 @21 | BF1S2 921 | BFYSO 9% a8 092 | TiP20A 947 | IN4OOS O 319
AD149 0 017 [ BC37 o2 | BFIS3  ¢-23 -3 b 4 TIP30A 049 | 1N40O7 @ 020
ADI81 ¢ 020 | BC338 o230 | BF1S4 920 0% » 2 TIP31A 9-51 | 1N40O® o o2
AD182 0 o12 | BCY30 1-98 | BF189 28 3 ] ] TIP32A 0-35 | 1N4148 © *n
AF108 o e-10 | BCY31 118 | BF160 14 53 1P33A 0-70 | INS400 0 o83
AF114 0 3 | BCY32 1-18 | BF187 24 36 TIP34A 084 | INS401 ¢
AF118  0- 018 | BCY3d 9-04 | BFITS B -52 TIPMA 072 | 1544 ] ]
AF118 0 0-47 | BCY34 1.4 | BFIT7 ‘3 -3 M TIP42A 081 | 15920 0 -24
AF11T & 0-497 | BCY39 3-45 | BF178 44 . 974 | TiP2985 0-77 | 18021 0 24
AF139  0- 0:10 | BCY40 1-95 | BF179 -07 ‘" 0-74 [ T1P3055 0-64 | 2G301 ¢ -24
AR o 010 . i 1 V8 25t e | 2css kT
l A ! . . o A I
AFZ11, 3 0-10 '3 -30 4 074 | ZS170  0-24 | ZN4o4 o -29
AFZ12° 3 0-09 . ] -82 . 1-38 | ZS178  e-e2 | 2Ness o0 -89
VAI.VES 2:02 | PLIS 1-3 | UBFao 138 6BNS 169 | BLEGA 9-73 | 12AUS 2.43 | 92AG  0-1§
1-78 | PL8I 1-38 | UCC84 1-20 | 6BQ7A 4-94 | LEGT 2-24 | 12AUT  ¢-83 | 92AV- ]
1935 | PLBIA 138 | UCCSS 1-38 8BR7  4-80 | 6LBGC 2-24 | 12AVE 2-30 | 905A1 5
AZM  1-26 | ECCB3 1-01 1-16 | PL82 1-38 | UCFs0 1-32 6BRe  2.02 | 6L7 230 | 12AVT 398 | 150B2 278
CBLY 2 ECC84 1-3 144 | PLB3 255 | UCHé2 138 8BS7  4-88 | EN2P 1.2 | 12AXT 1-01 | 150B3 §-04
CLaa 2 ECC8S 1-38 2.20 | PLB4 9:24 | UCHas 2-¢7 6BWE 488 | EN3P 921 | 12AY7 §-24 | 150C2 173
CY31 148 | ECC88 2-07 : 2 PLS04/5001.¢9 | UCLB2 $-20 6BW7 _ 1:78 | 6N7 1-78 | 12B4A  3:%0 | 180C4 210
DAF91 048 | ECCO1 072 . 1-34 | PLSOS 2-97 | UCL83 1-88 | 6BX7GT §-70 | 8P25 414 | 12BA6  2.42 | 219 0-90
DAF98 1.5 | ECClap 1-9¢ : 900 | PLS0OS 3-48 | UF41 918 68Z6  2:62 | 8Q7 2 12BES  2-55 | 723AB 40-2%
DF®1 0-46 | ECFB0 124 ’ 1-81 [ PLS19 373 | UFS0  1.88 8C4 1-01 | 6R7 2:07 | 92BHY 129 | 807 2-30
DF9s 118 | ECFs2 -3 g 1 PLBOT  1-27 | UFss  1-88 6CBEA 276 | 6SAT  9-87 | 12BY7 3.0 | B1A  ¢-7¢
DKot - ECHas 2:30 : 938 | PLBO2 340 | UFBO 1.6 6CDBGA 5-84 | 8SCT  1-73 | 12E1 (2 812A 080
DKo2 144 | ECHe2 132 : 9.5 | PYR 7 | yre 288 6CG?  2-55 | 6SFT 184 | 19He 20- 813 3660
Bus ru|fcam i 3 F JROER R el L[N TR wes ik imn o4l
92 128 i . ) | 1 ¥ 1 ] :
Biee 13| Enas 1@ 1 1.5 'Eyea  teny UMso g8 6CW4 833 | 8SKT 9 .94 | 8124 168
101 | PYS3 207 [ UYL 1.4
DLos 1-2¢ | ECL82 1-18 1 115 | pyss 101 | yyss 1-20 6D2 8SL70T 3- 1 A 14:08
DY88/7 673 | ECL83 1-73 1 118 | PYSOOA 2-07 | Zaosu 9.0 6DK8 8SNG7 9 1 2050 000
Y802 §-90 | ECLss 1-38 1 .84 | PY800 1B3GT 2. 80Qs8 8sQr 2 2 808
ESOCC 827 | EF3IA  4-02 1 184 | Pysol o e oEAg 8SR7 1. 184 | se54 408
EABCSO 1-30 | EF39 3-8 1 282 | QQV02-613-16 | 155 §.4% teady [RamlessT, 3
EAFaR 144 :?0 132 2 2-48 ogvoa-ws-u 174 048 6F8 202 | eUs 0 2
EA 801 2:02 F“ 1:3. b4 1:“ Q VN-?OA_ 2AS15  11-50 6F23 1-84 | sUg4 3 1
B4l 2-30 | EF42 -3 EZes o CF802 1-02 2021 24 6F28 1-33 | eV8GT - 1.
EEN 1-01 EF50 173 £ : PCF80S 9-64 g 8HaN -2 X4 9 1-
bocsy  zeel | gRiol lIm % | PCFs0s 184 BHIN  9-21 | 6XSGT o 2
EBC41 1-44 Egg :: PCF808 1-834 30 6He 1-73 7 9. 1
SN i owm |G rE)cCl W e oopElcr f :
e GF ) gm L em o oe) ek 1 o 1hE ¥
€oFse o7 | EFS2 €03 [ KTe\ 402 | PCLBs 124 oxeoT 18 |757 1 o138
E(B:léa‘l :-“ :i::a 10:: :fll::g ”: Pcuoslss' ” ::1 1-73 7\114 1 4CX 2508 §-7¢8
0 91 i | . ] 202 | 724 2
ECCBY 101 | EF184 096 | KTWE1 2-02 I PD50C  4-24 6KDS 708 | 12ATS 9. Tested
ECC82 0-82 ' EM90 16 KTwe2 2:02 | PFL200 8-07 8L6G 2-36 | 12ATT (- ex equipment
|NTERGRATED C|RCU|TS 7450 7483 74109 001 | 74132 74156 0- M1 TBA920Q3-34
7481 7484 74110 088 | 74128 74157 0 7492 9 TBA90Q3-34
7453 1486 T 081 | 7141 41859 2 4193 1- TCA270Q3-34
7400 018 | 7410 018 | 7428 049 | 7434 1490 TH98  2-02 | 74142 M0 2 74194 144 530 2-28 TCA16021 59
7401 018 | 412 0-30 | 7430 0-20 | 7460 7491 TAM8 118 | 74143 U172 74195 118
7402 0-10 | 7413 0-37 | 7432 035 | 7470 T492 T4 173 | 74144 173 191 | 74198 1-38
7403 0-18 | 7416 0-37 | 7423 04 | 12 7493 TA120  0-95 | 74148 U174 173 | 74197 128
7404 0-20 | 7417 037 | 7437 037 | M3 T404 M2 648 | 14147 74178 104 | 4198 259
7408 0-18 | 7420 020 | 7438 037 | 474 7498 TA122 600 | TH148 T8 128 | T4l 2:89
neoad | um | e, b Hm 1t LR e ra ] nes e
7408 0-23 | 7428 0-38 | 7442 0-83 | 7480 74100 74126 8 [ 74134 74180  9-32 | TAAST0 26§ .
7400 01 | 427 035 | T44TAN 1:04 | 7482 107 T4128 74158 74190 173 | TAAG30S4-02 | TBAD20 3-34
] SADPY 40-28 | VCRS178°  11-50
BASES | CRT'S saP1* 113 | VCRSITC: .80 | REFERENCE BOOKS
BIG unskirted 9-17 | 1CP31 3s.¢s | 3CEPI° - BP1 First Book of Transistor Equivalents & Substitutes
B7G skirted 0-38 ' 2AP1* 9-78 | SCPIA 45:99 1 .T“f;u"r"l':: o-ss | BP2 Handbook of Radio, TV and Industrial & Transmitting Tube and Valve Equivalents
B9A unskirted 9:17 | 2BP1°* 1038 | SFPISA 1128 | o BP7 Radlo and Electronlc Colour Codes & Data Chart
BRA skirted 3BP1 9:20 | SUPT 18:10 BP14 Second Book of Transistor Equivaient & Substitutes
NUVISTOR | 30Py* 875 | DGI-8 076 | Mu-Metal Scregns | BP40 Digital I.C. Equivalents & Pin Connections
:."' ??m [ ggg; §:05 | DGT-32 -0 | 348 | :szr;u Iélnea'fBI.CiE ;gval:nins&'Pln Connections
octa [N, ] DH3-9 as- oys' Book of Crystal Sets
8 pin DIL 3GP1 99 DHT-11 .,‘_:: | 201 Practical Transistorised Novelties for HI-Fi Enthus|asts
A R 1 prekeo gl 0 bl Sumues
pin .. re! 00k O ode aracteristics Equivalents ubstitutes
3JPT° 11-59 | VCRi3g®  11-34 227  Beg| Guide to building tronic Projects
IKP1e 17-23 | VCR138A® 14-38 228 EnontlaI'Theory {or the Electronics Hobbyist
Valve screening 3RP1° 40-2% VCR139A® 20 | Many more avaliable—~send S A E. for list
cans all sizes 8-35 | IWP{® 2300 | VCRS17A® 11-50 | Poatage & Packing = 1 book 18p + 8p each additional
Terms of bust : CWO. t. and king valves and semiconductors 30p per order. CRTs £1-00. Price ruling at -
time of despatch. Account facliities avallable to approved companies with mﬂ- mum order charge £10. Carriage and Telephone 01-677 2424
packing £1 on credif orders. Over 19,000 types of vaives, tubes and semlcanductors in stock. Telex 946708
QUOTATIONS FOR ANY TYPE NOT LISTED SAE. ALL PRICES INCLUDE VAT.
BRI QSAAE WARIRSIIE P Aagaiom CLOBED SATURDAY E.&OE
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TERMS: C.W.0. No Min. 12p P & P.
ACCESS & BARCLAYCARD ACCEPTED
Min, £5 Post & Packing 25p.
GOVERNMENT, SCHOOLS, COLLEGES
ORDERS ACCEPTED
Send or Phone for Catalogue.

M.E.C.A.

14 HOPETOUN STR,,
BATHGATE,
WEST LOTHIAN

Tel: Bathgate 631371

if you want

REAL VALUE

for your money

LOOK!

30 VOLT RANGE
Prl  220/240 sec 0-12-15.20-24-30V
Voltages avallable 3, 4, 5, 6, 8, 9, 10,

PM 1201240 Sec 120240V €

3000 36° 86
*Prl 0-220-240V Sec 115 or 240V,
CASED AUTO TRANSFORMERS

+ VAT 15%

END OF LINE OFFERS

£3-40, connector kit £11:27. Microvision
tv £91, adaptor £6-83. pdm35 £29-76,
adaptor £3-40, case £3-40. dm350 £71-82,
dm450 £102-17, dm235 £52- 86, rechargeable

CMOS 4049 26p N LSN N LSN N LSNAUDIO 100+ Less 20% ]
4000 8p 4050 26p(7411 15p 18p|7490 29p 40p|74198 95p LM380 60p|1K Less 25% CAPACITORS :—
4001 11p 4052 45p{7412 15p 7491  49p 74221 99p 90p|SN76003  180p|D.L.747  £1-50 | ELECTROLYTIC. RADIAL
4002 12p|4053 45p|7413 15p 30p[7492 29p 74367 99p 45p §N76013 }gop LEAD
4004 250p (4066 30p({7414 45p 65p|7493 28p 40P S-mi A—moc | SN76023 0p | {N4148 1-3
4006 70p|4069 20p|7416 16p 7494  69p ;‘;_GULA"’;‘SS SN76033  190p|100 P 16V 40V 63V
4007 12p 4071 15p|7417 24p 7495 45p  62p ;.4 25" TBA800 70p!1N4002 3p | Values
4008 45p 4081 16p|7420 10p 16p|7496 48p 28M w" TBA810S  90p|1N4003 3-5p 1uF 3p 3p 3p
4009 25p (4082 17p 7426 15p 74100 79p Ll son TBAB20  86p|1N4o05 4ap| 220F  3p  3p  3p
4010, 26p (4507 48p|7427 15p 74107 19p 32p|; 05 sop TDA1022  600p|1N4007 sp | 3-3uF 3p 3p 3p
4011 12p 4511 S5p|7430 10p 16p|74121 22p e e 1N5402 10p | 47vF 30 3p 35
4012 12p|4512 65p|7432 12p  18p|74122 35p ey 55" MICROS. - 10uF 3p 35p 4-5p
4013 26p 4515 195p|7437 12p 20p|74123 35p 55p PICPU's 22uF 3p 4p 5-5p
LM309 9%0p RESISTORS 33uF 35 4-5 5.5
4014 55p 4519 42p|7438 13p 25p(74125 30p 40p| uto 3750|280 £9| ° N 5% P P P
4015 50p|4522 70p|7440 12p 22p(74126 29p 4Op| -t 75" Z80A £11 0'8p each 47uF 4p 5p 6'5p
4016 21p|4526 70p(7441 52p 74132 4p 60p| ;o 75" 6800 £7), 04 Py 68uF  6:5p P 7-5p
4017 45p 4528 70p(7442 26p 45p[74141 49p P "Plgoso £4 Pl 100uF 4-Sp 8p 9p
4018 45p|4529 70p|7443 42p 74150 53p LINEAR 280P10  £6-75| ——— | 150uF 7p Sp 11p
4019 25p|MC14409  999p (7444 42p 74151 39p 49p|702 56p| — —— |POLYESTER 220uF 6p 10p 14p
4020 50p(MC14419  295p(7445 42p 74153 45p 49p|709 25p MEMORIES: |MYLARS 330uF 7-5p 14p 16p
4021 50p/74C151 80p (7446 42p 74154 65p 120p{710 35p (2102 78p|-001to -0022uF2p | 470uF 8p 16p 20p
4022 45p! All prices 7447 42p 68p|74156 39p 78p|711 30p|2102L £1(:0027t0-039uF 2p | 680uF  11p 20p  25p
4023 12p|linclude V.A.T. [7448 42p 48p|74157 39p 4Sp|{712 75p(2114L £4-75)-047to-082uF24p | 1000uF  12p 21p 34p
4024 45p| BUFFERED 7450 13p 74161 49p 75p|720 50p 4044 £6/-1uF & -12uF 3p | 2200uF 22p  42p -
4025 12p|[types on request{7451 13p 20p|74163 49p 79p|741 (8 or 14) 15p|4116 £6-50|15uF & -18uF 4ip
4026 85p|according to our{7453 13p 74164 S5p 75p|747 60p PROMS -22uF & -27uF 5p
4027 25p|stock position, [7454 13p  16p|74165 59p 748 30p|1702A £4-33uF & -39uF 6p
4028 45p| ————— [7460 13p 74166 69p CA3046 55p|2708 £5-75{'47uF & ‘56uF 9p | PR ANSISTORS :—
4029 60p|TTL:— 7470 26p 74175 55p 58p[{CA3130 90p|2716 £18/-68uF 11p
4030 20p N LSN|7472 24p 74176 49p LM301 26p (2758 5V £15) ——————— Standard A c
4033 80p(7400 7p 14p|7473 16p 28p|74180 60p TLOB4 95p/CHARACTER |[LOW PROFILE | TIP29 27p 30p 40p
4034 150p(7401 9p 14p|7474 19p  25p|74181 125p LM3900 40p|GENERATORS DIL SOCKETS [TIP30 32p 35p 40p
4035 50p(7402 9p 14p|(7475 26p 40p|74182 45p LM1458 35p {2513 £5| 8 pin 7-5p | TIP 31 32p 35p 4p
4037 90p|(7403 9p 14p|7476 25p 30p|74190 69p 78p|NE555 20p | UARTS 14 pin 9-0p | TIP 32 38p 40p 45p
4040 50p(7404 Tp 14p 7480 35p 74191 69p 90p|NE556 50p| TR16028 £3(16 pin 10:0p | TIP 41 50p 52p 58p
4041 45p (7405 13p 18p|7481 60p 74192 55p 69p|NE565 75p| ———— | Solder con pins | TIP 42 45p 48p 59p
4042 40p|(7406 15p 7482  45p 74193 55p 65p|NE566 75p|LEDS 0-2” 100 40p
4043 30p|7407 24p 7483 45p 58p|74194 S5p NE567 100p |Red 8p|8083 Function 2N3055 (TO3) 33p
4044 50p(7408 9p 14p|7485 60p 68p|74195 49p 60p|LM3B2 110p | Green 10p|Generator for 2N3054 33p
4046 75p|7409 9p 18p|7486 20p 30p|74196 49p 78p|CA3080 68p | Yellow 10p|MARCH prolect BC108 7-5p
4048 50p/7410 9p 14p|7488 99p 74197 49p POA|CA3140 68p!10+ Less 10% | £2-20 | BC107 7-5p
. = ENTIF i r

TR ANS Fo RM ER Continuous Svambled 6K baslc 4K ram 1B et | L8 a0y, toomn iBe 1o E3 i

- SINCLAIR PRODUCTS 10MHz scope 1€ AUDIO AMPS W“h DCb JC12 (4]

Rat"]gs £149, pfm 200 £52-£89, case £3- 40, adaptor, £2-08, JC20 10W

BATTERY ELIMINATORS 3-way type
6/71/9v 300ma £3-14. 100ma radio type wlth
press-studs 9v £3-57, 9+9v £4:79. Car
convartor 12v input, output dilsl'lilw

ELECTRONIC CONSTRUCTION KIT
Home electronic starter. Start simply and pro-

gress to a TRF radio

or electron|c organ. No

12, 15, 18, 20, 24, 30V or 12V-0-12V batts £7-99, adaptor £3-94, case £9. a £2-

and 15V-0-15V. A ator Sy e, o m [PlLR oatornilse progtcaloalatori aiersares BATTERY ELIMINATOR KITS 100ma

Ref Amos Prlca P& P | G Clator 240V 240V 250VA  £5.62 £1.04 £23.27, {adlo] Wypesiwith Druss-aiuds s siv. &luel,

12 05 2-44 0-78 M01.0-0-220V~ Secr. 13-0-13 1A. 12V 150 COMPUTER GAMES chess challenger v £1:49, 9v £1-40, 4{-+4jv £1-92, 6+6v
19 10 357 0-96 L0 > n".“l‘. 50p 7 £91. chess chalienger 10 £152-50. Voice £1:92, 9+9v £1-92. Stabilized 8-way types
23 gg :g 2 22 M1020-0-240V 12-0-12V @ S0ma ¥7p 41p challenger £239. Checker challenger 2 2’:}{:’7§"91gﬁll15/;8"°1°°"‘="£2é5$é 11&'“0

¢ A Y A i -10. Stabllized power kits 2-18v 100ma
,ﬂ ;g ;:?, :;; M1165-115240V; 14V 50ma 7Sp 30p g:s_aAzfurl vldeo computer £147. Cartridges £2.95 1.30v 1A £5.95, 130v 2A £11-24,
{ : : COMPONENTS 1N4148 1-4p. IN4002  12v car convertor 6/7j/8v 1A £1-35.

17 60 1147 1-45 12 0"} Izg)_,gg* 1|2-°-11V 3-1p. 741 16p. be182, belsd, bcg‘r’m’ bc214, T-DEC AND CSC BREADBOARDS s-
88 8-0 14-98 1:64 A”" volts be548 5p. reslstors $W 5% E12 10R to dec £3-79, t-dec £4-59, u-deca £4-69,
89 10-0 17:28 1:64 R 12v ps 24V Prl PaP 10M 1p, 0-8p for 50+ of one value, 18V u-decb £7-16, 16 dil adaptor £2-31, expdb
90 12-0 1997 1-95 “'1’ 0.5 625 230 0°45 electrolytics -5, 1, 2, 5, 10, 22mf{ 5p, 100mf  £2-64, exp300 £6-61, exp350 £3-62, exp32s
91 15-0 21-9¢ 2-08 | 111 i 2 F¥] S Te 8p, 1000mf 10p. 1 ib FeC1 £1-30. Dalo pen  £1-834.

92 2:0 29-45 O.A. i 2 b 351 0-78 84p. 40 5q ins pcb 66p. Polystyrene capaci- Bl-PAK AUDIO MODULES s450
50 VOLT RANGE 2 .0 198 tors E12 63V 10 to 1000pf 3p, 1n2 to 10n 4p.  £24:03. AL60 £4-97. pal00 £17-33. spma80

Prl 220/240V Sec 0-20-25-33-40-50V 18 4 3 ‘o0 0 96 Ceramlc capacltors 50V E6 22pf to 47n 2p. £4-57. bmt80 £6-08. Stereo 30 £20-57.
Voltages avallabis 5, 7, 5, 10, 13, 15, | 7o s° :° 03 006 Zeners 400mW E2¢ 247 to Bv Tp. Preset AL £4-04. pal2 £7-71. ps12 £1-42. maS0
17, 20, 33, 40 or 20V-0-20V and 25V 108 8 . 7-82 114 pots submin 0-1W 100 to 4M7 6p. £36-
0-25V. 72 10 5 892 114 TV GAMES AY-3-8500 + kit £9-53. SWANLEY ELECTRONICS
Ref Amps Price P&P 116 12 ' 899 t-32 Rifle kit £5-27. AY-3-8600 + kit £12-98. Dept..EE, 32 Goidsel Rd., Swanley, Kent.
102 05 3-41 0-78 17 16 8 1072 1:32 Stunt cycle chlp + kit £16-72. AY-3-8603 Post 30p extra, Prices include VAT unless
103 1-0 457 0-96 115 20 10 13-98 2:08 chip £13- stated. Official and overseas orders wel-
104 2:0 718 1-14 187 30 15 17-93 2-08 TRANSFORMERS 6-0-6V 100ma Tép, come. Lists 24p post free.

105 30 358 1-32 228 30 3674 u.c.

106 40 1m-4 1:50
“); gg ;:g: ;& T\EI%T MEKTERS P&P£1:1515% VAT’1 %0

A . g A X

19 10-0 24-98 0.A. | AVO n 3800

mope u® oA | Avor 00 ELECTRONIC
AVO MM5 minor 3595
MAINS ISOLATORS (8crnnod) Wee Megger 7625 CA R ELECT RI cs

Ref Price P &P COMPONENT PACKS Here is an in
4 % strument the size of | TRY THE C-MORE
;2; 3 :-’8 8;8 70p each 40p P & P + 15% VAT a matchbox that mounts on or ON YOUR CAR
150 100 762 1-14 (1] iW Metal Oxide 10 2000mf 25V Capacl- under your dash In just a few minutes. We'll despatch It by return, and If you
151 11-16 1.14 Reslst ors. It will display the condition of your don't like:—
152 250 1328 1.50 | 3iW Metal Oxide zs Assorted presets. battery, and monltor your charge rate, * THE HIGH BRIGHTNESS LED
183 3%0 1843 1-84 Reslstors. 0 3 tag terminal T:c dml»lay lhl?wl reld and y;llow stripes SPLAY ®
154 500 20-47 2-15 ::so Mlm,d"VAIUQ Strips., rw.de:naI; ‘l; ;’:ildvf:':u“ :?a'o:f'gn?;ue 0 ;ua EASE OF INSTALLATION *
: apacl 3 .
:gg 1388 g% gﬁ 10 Reed Switches. I':o.l?:w." BA nuts, iduuli finding guide he{p: you track them DR UNIQUEIFAVLT, HND'zgl DE™
187 1500 51-38 O.A, | 30 Wire Wound . L ol or anything ets
158 2000 6181 0.A. | Reslstors. 200 Mixed Reslstors. Send )t back within 10 days for a refund
159 0.A. of the purchase price.

Please send C-Mores at £6-35

each (Inc. VAT) (+ 27p U.K. p & p, 50p

240V cable in 115V US A flatpin outlet idering. All parts Included | tatl
VA “Prics PaB  Rert " T | BonFull Instructions. £0-26. P 4P 365 VAT S~ — Algnaiieaportyplases
20 595 090 56W 15%. To:

& 48 i o . : T

I ARE -l Barrie Electronics Ltd. 1444 J R X —

500 1917 - 1:64 6IW 3, THE MINORIES, LONDON EC3N 18J e e s I:‘“g""‘l‘fhin‘i (a..'v’:.fyfl)d: &’;’:‘oby

:% g :: gio ggw TELEPHONE: 01-488 3316/7/8 All this for lower cost than conventional NW. E

2000 4997 OA. 95W Nearest Tube Stations : Aldgate & Liverpool St. Instruyeplsthal affeiledse Aegd: In LK Mon2ai5MB J
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DOOR TUNES £17 i3 | VAT.
Waddngton's Videomaster announce a doorbell thar doesn't
go Brrringgg. OingOong or Bzzm. instead @ plays 24
different classical and poputar tunes it will play the tune
you select for your mood, the season or the visitor you are
expecting to call. Door tunes is not only great fun and a
wonderful ice breaker, but is also very lunctionally and
beautifully designed 1o enhance yow home. There is
hing for Chrisimas, hing for your |
vistors or your relations from the states, and even
something for the Queen Door tunes s easy 1o nstall and
has separate Controls for volume, tane and tempo.

PROGRAMMABLE £29-50 + VA
COLOUR CARTRIDGE T.V. GAME.

The TV game can be compared to an audw casserte deck
and & programmed to play @ muhitude of different games
n COLOUR, using various plugn canrdges At long last 3
TV game is avaiable which wil keep pace with improving
technalagy by allowing you to extend your library of games
with the purchase of addnional carrdges as new games
are developed. fach cartndge contains up to ten different
action games and the first canndge containing ten sports
games & inclided free wath the console Dther cartridges
are currently avaitable to enable you to play such games as
Grand Prix Motor Raoing, Super Wipeout and Stumt Aider
Further canridges are to be released later this year.
ndudng Tank Bamle, Hunt the Sub and Targer. The
console comes complete with two removable joystick
player comrols 1o enable you to move in af four directions
lupidownirightfiett and built into these ystick controls are
ball serve and 1argen fire buttons. Other leatures mclude
several difficulty option switches. automatic on screen
dignal scorng and colowr coding on scores- and balls
Uifeike sounds are 1ransmitted through the TV's speaker,
smulating the actual game being played

Manufactured by  Waddington's  Videomaster  and
guaranteed for one year.

STAR CHESS - £55-09 g
PLAY CHESS AGAINST YOUR PARTNER.

using your own TV to dispiay the board and pieces. Star
Chess is 3 new absarbing game for twe players, which will
interest and excite all ages The unit plugs info the aerial
socket of your TV set and displays the board and pieces in
full catour lor black and whitel on your TV screen. Based on
the moves of chess. It adds even more exctement and
interest to the game. For thase who have never played,
Star Chess is a novet infroduction 1o the ciassic game of
chess For the experienced chess player, there are whole
new dimensions of unpredictabilty and chance added 10
the strategy of the game. Not only can pieces be taken in
conventional chess type moves, bt each piece can also
exchange rocket fire with s opponems The unit comes
complete with a free 18V mains agaptor, full instructions
and twelve months guarantee

CHESS CHALLENGER 7 - £85-65 + VAT.
PLAY CHESS AGAINST THE COMPUTER.

The stylish, compact, portable console can be set 10 play at
seven ditferem levels of abiny from beginner to expen
ndudng “Mate in two” and “Chess by mal. The compurer
will only make responses which obey ptemational chess
rules Casthng, on passant, and promoting a pawn are al
ncluded as pan of the computer’s programme It &
passible 10 enter any given problem from magazines of
newspapers of alternatively estabish your own board
position and watch the computer react. The postions of al
pieces can be verified by using the computor memory recal
buttan

Price mncludes unit with wood gramed housing, and
Staunton design chess pieces Computer plays black o
white and aganst itsel and comes complete with a mains
adaptor and 12 months guaramee

OTHER CHESS COMPUTERS N DUR RANGE INCLUDE
CHESS CHAMPION-6 LEVELS £47 - 39+ VAT.
CHESS CHALLENGER - 10 LEVELS £}38-70

+ VAT.
BORIS - MULTI-LEVEL TALKING DISPLAY
£163-04 + VAT.

CHECKER 2 LEVELS £43-00 + VAT.
CHALLENGER 4 LEVELS £78-00 + VAT.

The draughts computer enables you 10 sharpen your skils,
improve yow game, and play whenever you want. The
computer incorpbrates a sophisticated, reliable, decision
making mecroprocesser as f1s brain s high tevel of
thinking abiity enables # to respond with its best counter
moves hke a skiied human opponent. You can select
offence or defence and change playing dithculty ievels at
any time. Positions can be verified by computer memory
recall. Machine does not permit dlegal moves and can solve
set problems. Computer comes complete with wnstructions,
mains adapator and twelve months g .

CHESS COMPUTE

24 TUNE DOOR CHIMES

EXTRA CARTRIDGES:

ROAD RACE — £8.87 + VAT

Grand Prix motor racing with gear changes, cf 1sh noises
SUPER WIPEQUT — £9.17 + VAT

10 dtferent games of blasting obstacles off the screen
STUNT RIDER - £12.18 + VAT.

Motorcycle speed trials. jumping obstacles, leaping various
rows of up 10 24 buses exc

NON-PROGRAMMABLE TV GAMES

6§ Game — COLOURSCORE [i - £1350 + VAT,
10 Game COLOUR SPORTSWORLD £22.50 + VAT.

ELECTRONIC CHESS BOARD TUTOR £17-17
+ VAT.

A specal bulk purchase ol these amazing chess teactwng
machines enables us to offer them at onlyZ | 7-1 7less than
half recommended retat price. The eiectronic chess tdtor is
a simple battery operated machie that can actually teach
anyone to pidy chess and mprove thewr game fight up 10
championship level. This machine is not only for total
beginners but also for estabiished players wanting 1o play
bener chess Unit contains the electronic chesshoard with
32 chess pieces. 2 64 page explanatory booklet and a set of
2 progressve programme cards acludng 6 beginners
cards, 16 check mate positions, 3 minigiwe games, 5
openings, 3 end games, 28 chess problems and 2 master
games

DRAUGHTS COMPUTERS

PLAY DRAUGHTS/CHECKERS AGAINST THE COMPUTER

" FOR FREE BROCHURES — SEND S.AE -

For FREE dlustrated brochures and reviews on TV and chess games please send 3 stamped addressed envelope, and state
which particular games you regure information on.
Catiers welcome at our shap in Welling - demonstrations daily - open from 3am5.3Upm Mon Sar (Sam-1pm Wed!
To order by teiephone please quote your name. address and Access/Barclaycard number.
Postage and Packing FREE

AJD DIRECT SUPPLIES LIMITED, Dept EE11 102 Bellegrove Road,

@Iling, Kent DA16 30D. Tel: 01-303 8145 (Day) 01-850 8652 (Eveningsl
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““ .. fun and entertainment
as well as education’—
(EVERYDAY ELECTRONICS mag.)

The SR-3A kit (over 100 circuits) and the SR-3A de luxe
kit (over 105 circuits) are available again, at little more than
their 1977 prices

Circuits are constructed by plugging the encapsulated
components into the boards provided, following the in-
struction manual. Technical details are also given concern-
ing each project. The components are used over and over
again and you can design your own circuits too, or use the
kit as a useful testing board.

No previous experience of electronics is required but you
learn as you build—and have a lot of fun too. The kits are
safe for anyone.

SR-3A KIT
(illustrated 164x10x25")

Bulld over 100 projects including 3-TR refiex radio receiver, 3-TR radio
recelver with RF amplifier, 2-TR reflex radio receiver, 3-TR amplifier for
crystal mike, 3-TR amplifier for speaker/mike, 3-TR signal tracer, Morse
Code tralner, 2-TR electronlc organ, electronic metronome, electronic
bird, electronic cat, electronic siren, electronic gun, 2-TR sleeping aid,
high voltage generator, discontinuity warning device, water supply warning
device, photoelectric alarming device, 3-TR burglar aiarm, 3-TR water supply
warning device, 3-TR water level warning device, 3-TR photoelectric alarm-
inp device, Morse Code trainer with sound & light, discontinulty warning
device with sound & 1ight, water fevel warning device with sound & light,
electronic metronome with sound & light, buzzer with sound & light, wireless
mike, wireless tetegraph set, wirel di i Ing device, wlire-
less water level warning device, wireless water supply waming device,

SR-3A de luxe KIT £39.95

(16 x14 x3%")

£29-95

Similar to SR-3A, more components including solar cell
and additional. Speaker unit plus sophisticated control
panel.

All kits are guaranteed and supplied complete with ex-
tensive construction manuals PLUS Hamiyn's “All colour”
160 page book “Electronics” (free of charge whilst stocks
last).

Prices include batteries, educational manuais, free book,
VAT, p&p (in the UK), free introduction to the British Ama-
teur Electronics Club,

Cheque/P.O.JAccess/Barclaycard (or 16p. for illu-
strated literature) to DEPT. EE.

ELECTRONI-KIT LTD.

RECTORY COURT, CHALVINGTON,

E.SUSSEX, BN27 3TD (032 183 579)

ELECTRONRIT

DENSHI KITS—
SPECIAL OFFER
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Electronics
Make a job-~or hobby-~ofit.....

The opportunities in electronics, today, and for the future
are limitless - throughout the world - jobs for qualified
people are available everywhere at very high salaries. Running
your own business, also, in electronics - especially for the
servicing of radio, T.V. and all associated equipment - can
make for a varied, interesting and highly renumerative

career. There will never be enough specialists to cope with
the ever increasing amount of electronic equipment coming
on the world market.

We give modern training courses in all fields of electronics -
practical D.l.Y. courses - courses for City and Guild exams,
the Radio Amateur Licence and also training for the new
Computer Technology. We specialise only in electronics and
have over 40 years of experience in the subject. - Details sent without any obligation from . . .

L T L e e L e e P L P P L L L

Brochure without obligation to

British National Radio & Electronic School

P.O. Box 1586, Jersey, Channe! |Islands

ADDRESS - =

1
1
1
1
!
!
1
1
!
]
]
1
1

o . EE/B/11 Block caps please

MAIL ORDER

KITS FOR EE PROJECTS

VARICAP RADIO (E) . . Sept 79 £8:80 PR I EC I I N

TRANSISTOR TESTER (E )] . SeptT9 £5:00

LOW POWER AUDIO AMPLIFIER WITHOUT CASE CR (Ill) Sept 79 £2:70

CHASER LIGHT (R IV) . b . Sept79 £14:00

WARBLING TIMER (E V) @y . - . o . Aug 79 £5:80

POWER SUPPLY 9V (V) . - - e o % Aug 79 £8-28

ELECTRONIC TUNING FORK (Vll) s ca dJ “ . AugTe £8-90

SWANEE WHISTLER (VIl) .. " o s - . AugTd £3-50

TRAILER FLASHER UNIT (IX) T Bs ¥ Aug 9 £3-00

TOUCH-ON PILOT LIGHT LESS CASE (X) ® b .. AugTd £1-70

gg;rﬂzkg;:gzt(;szg CABE(EXD o [m 'wm @ Ausl ] The Publishers of Everyday Electronics are members
SOLDERING IRON BIT SAVER (E Xl .. v o J;‘,‘; e 1% of the Periodical Publishers Association which glves
sg:;inGEENggL'lr_lrn_nr:: ::t;LvL;DES VEXT UNIT € XIV) .. j":';g ‘22;‘2 an undertaking to the Director General of Fair Trading

s uly .

DOLLS HOUSE LIGHTS ECONOMISER LESS CASE (E xvn July 79 £3-75 to refund moneys sent by readers in response to mall
DARKgogﬂNTulrM(Est(\flﬁ)vm » ‘ JJuIy 79 £2:50 order advertisements, placed by mail order traders,
TREMOL - - uy o . " une 79 £10°00

ELECTRONIC CANARY (E XIX) 2 ah i - . June79 £4-50 WhO fa" tO supply gOOdS or refund moneys OWing to
METAL LOCATOR (E XX) % June 79  £10-00 liquidation or bankruptcy. This arrangement does not

METER AMPLIFIER (E 21) o o . . .. o June79 £3-50

apply to any fallure to supply goods advertised in a

QUAD SIMULATOR (E 22) . *® # o o0 . .. June?9 £6:00 :

INTRUDER ALARM (E23) .. .. .. .. .. .. May?0 £23-00 catalogue or in a direct mall solicitation.

ELECTRONIC DICE (E 24) 5o ad e .o e May 7¢ £13-50 H

T v VE CORVRATEN B2 o % W U rist In the unhappy event of the failure of a mail order
SHAVER INVERTER (E26) .. .. .. .. .. .. Aprll79 £12:00 trader readers are advised to lodge a claim with
Zggg: @f;zfgé?&“ o T ::m ;g g:g Everyday Electronics wlithin three months of the date
AUDIO MODULATOR (E29) .. .. .. .. .. .. Febla  £2:50 of the appearance of the advertisement, providing
POWER SUPPLY (E 30) e e e . .. FebT9  £27°60 proof of payment. Claims lodged after this period
THYRISTOR TESTER (E31) .. am i “ v Feb 79 £4-20

will be considered at the Publisher's discretion.

LIGHTS REMINDER FOR CAR (E 32) e Jan 79 £4°50
Since all refunds are made by the magazine

All above kits include parts as described In lmclo,l e. vom[bourd or p.c. board,
i.c. sockets, connecting wire etc.

MISCELLANEOUS BARGAINS

Assorted Ceramic C. it Ex ti ly good lectl (no rubbish)
300 for £1-70.
c ting Wire, rted colours, 25 yds for 85p.

Reed Inserts 28 mm. normally open gold contacts, 10 for £¢-15, 100 for £8-50.
ALL PRICES INCLUDE V.A.T.

BARCLAY/VISA/ACCESS CARDS ACCEPTED.

MINIMUM TELEPHONE ORDERS £5:00.

T. POWELL

306 ST. PAUL'S ROAD, LONDON N.¢
SHOP HOURS: MON-FRI 9 a.m.-5.30 p.m., SATURDAY 9 a.m.-4.30 p.m.

01-226-1439

voluntarily at its own expense, this undertaking
enables you to respond to our mail order advertisers
with the fullest confidence.

For the purpose of this scheme, mall order
advertising Is defined as:— ‘Direct response
advertisements, display or postal bargains where
cash had to be sent in advance of goods being
delivered. ‘Classified and catalogue mail order
advertising are excluded.
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The NEW logic/
microprocessor prototype
wire threading system

* Versatile, suitable for all
types of circuit board.

* Fast, economical and efficient
in use.

* Accepted and approved by
leading industrial, research
and educational
establishments.

* Compact, high quality, low
profile finished results.

* |deal for microprocessor
development.

* Designed for all prototype
and pre-release applications.

DRAMATICALLY REDUCES
DEVELOPMENT COSTS

| Roadrunner Wire
Threading System

Introkit .. .. .. £9-88
Pencll .. N, 5 L3 2-44
6” Glue Strips (pkt 20) el 2-80
2” Press Strips (pkt 20) .. 2-92
Bobbins, 4 of 1 col./pkt.

Green, Blue, Gold, Pink .. 2:12
DIL Breadboard Do o3 2-65

Special Offers

Oryx 50 Temp Cont. Iron £12-50
Microshears £3-15. Tweezers 90p.
Conductive Paint £2-35

Prices include P & P. Please add
15% VAT,

For further information please write to :

T.J.BRINE ASSOCIATES

116 Blackdown Rural Industries,
Haste Hill, Haslemere, Surrey.
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Buying T.me? Better Make Sure It's Casio

New 3-5 year Lithium batteries outlust meost solar waitches

From Casio's New Collection comes one of the
most sophisticated executive watches available

today
THE 81CS-36B
ALARM CHRONOGRAPH

LC Display of hours, minutes, seconds, day;
And with day, date, month and year perpetual
automatic calendar.

4-5 YEAR BATTERY

1/100 second chronograph

to 7 hours.

Net, lap and first & 2nd =

place times. ——
JOZSHBG
= e

User optional 12 or
24 hour display.

24 hour alarm.

User optional hourly
chime.

Backlight.

Mineral glass.
Stainless steel casc.
Water resistant to RRP £39.95

e 23595

NEW FROM CASIO
HQ-.21 CALCULATOR AND
. CLOCK
LC Display of hours, minutes and seconds. 8
digit calculator with full memory, %. Very long
battery life.

wrei295) £10.95

FX-310 £17.95

FX-510 £19.95
FX-2600 £19.95
FX-3200 £21.95

HAND HELD COMPUTER
GAMES
We have selected the

best available
GRANDSTAND 4-IN-i. Calculator/
Auto Race/Code Breaker
(as Mastermind)/Blackjack
GRANDSTAND Solitaire
GRANDSTAND Destroyer
UFO Master Blaster Station (more
sophisticated than Destroyer)
Amaze-a-Tron. Maze game

Large S.A E. for details (specify interest).

HONGKONG WATCHES

Most low cost watches come from Hongkong.
In our experience these are proving to be
extremely unreliable, particularly those with
multi-function modules, with failure rates up to
60% or more. Repairs can take as long as three
months and replacement parts are not always
available.

Compare this with Casio, Citizen and Seiko,
whose failure rate is typically under 1% and
Casio’s service time of 2-3 weeks and we ask
you:

ISN'T IT WORTH PAYING A LITTLE
MORE FOR QUALITY AND RELIABILITY?
Fully guaranteed for 12 months.

CASIO CHRONOGRAPHS

CASIO 95QS-31B

4 YEAR BATTERY
1/100 sec. chrono to 7
hours. Dual time. 12 or
24 hour. Stainiess steel
encased. Water resistant
to 66 feet (2 at),

RRP £29.95

CASIO 95CS-31B

5 YEAR BATTERY.
1/100 sec. chrono to 7
hours. Dual time. 12 or
24 hour, Solid stalnless
steel case. Water resistant
to 100ft (3 at.).

RRP £34.95

£29.95

Both have new Lithium batteries which outlast
most SOLAR watches. Constant LCD display
of hours, minutes, seconds, am/pm and day, (12
or 24 hour). Dual time (12 or 24 hr). Automatic
day, date, month and year calendar. Mineral
glass face. Backlight. High quality s/s bracelets
with easily removable links.

CASIO F-200 Sports chrono
Hours, minutes, seconds,
am/pm; and with day, date
and'month auto calendar.
1/100 sec chrono to

| hour.

Net. lap and 1st & 2nd
place times.

Resin case and matching
strap.

Mineral glass.

Water resistant to

66ft (2 at.).

sz e £15.95
8 DIGIT TIME/
WATCH

CASIO F-8C

3 YEAR BATTERY

8 digit display of hours,
minutes, seconds and date,
with day & am/pm.
Auto calendar.
Backlight.

Resin case and
matching strap.
Mineral glass.

Water resistant to

66 ft (2 at.).

RRP £12.95

Real quality and value
for money

£10.95

Most CASIO products available from stock.
Send 25p for illustrated brochures and
membership of our CHRISTMAS CLUB.
EXTRA DISCOUNTS on many items.

Prices include VAT, P&P, cheque/PO or phone your ACCESS or BARCLAYCARD number to:

TEMPUS

Dcpt. E.E. Beaumont Centre, 164-167 East Road,
Cambridge CB1 1DR.

Telephone 0223 67503
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SMALL ADS

Electronics, Room 2337,

The prepaid rate for classified advertisements
is 20 pence per word (minimum 12 words), box
number 60p extra. Semi-display setting £5-00
per single column centimetre (minimum 2-5cm).
Ali cheques, postal orders, etc., to be made
payable to Everyday Electronics and crossed
“Lloyds Bank Ltd." Treasury notes should
always be sent registered post. Advertisements,
together with remittance, should be sent to the
Classified Advertisement Manager, Everyday
IPC Magazines
Limited, King's Reach Tower, Stamford St.,
London SE1 9LS. (Telephone 01-261 5942).

Publishers
Announcement

Due to increases which
may have taken effect
since this issue went to
press, we strongly ad-
vise readers to check
with  advertisers the
prices shown, and avail-
ability of goods, before
purchasing.

Record Accessories

STYLI, CARTRIDGES FOR MUSIC CENTRES

&c. FREE List No, 29. For S.A.E. includes
Leads, Mikes, Phones, etc. FELSTEAD
ELECTRONICS (EE), LONGLEY LANE,
GATLEY, CHEADLE, CHES SK8 4EE.

Receivers and Components

TURN YOUR SURPLUS capacitors, tran-
sistors, etc., into cash. Contact COLES-
HAMNDING & CO, 103 South Brink, Wisbech,
Cambs, 0945 4188. Immediate settlement.

Service Sheets

SERVICE SHEETS from 50p and SAE.
Catalogue 25p and SAE, Hamilton Radio,
47 Bohemia Road, St. Leonards, Sussex.

BELL'S TELEVISION SERVICE for service
sheets of Radio, TV etc. £1 plus SAE.
Colour TV Service Manuals on request.
SAE with enquiries to BTS, 180 King's
Rd, Harrogate, N. Yorkshire. Tel: 0423 55885.

VERY STYLISH BLACK mini-project boxes.
Approx 80 x 60 x 20mm, Hinged leather
grained lid, Sample 50p. Five £2:00 post
paid. W. L. Hampson, 221 Hodges St, Wigan.
BUILD 25 PROJECTS with our multi.
purpose kits, details supplied, Send £15-00
to Major Oak Services, 33 Lillian Avenue,
London W3,

DIGITAL WATCH BATTERY
RELACEMENT KIT
screwback case opener, fuil

IDEAL XMAS GIFT!
instructions and  battery

These - watches all require

6
§ I identification chart. We then
- - supply replacement batteries
—you fit them. Begin now.
’ N * Send £7-50 for complete kit

magnetic tweezers, watch
screwdriver, case knife and

battery (power cell) replace-
ment at regular intervals.
This kit provides the means.
We supply eyeglass, non-
and get into a fast growing
business, Prompt despatch.
BOLSTER INSTRUMENT CO. (EEI0),
11 Parcy Avenue, Ashford, Middx., TWI52PB

TUNBRIDGE WELLS COMPONENTS,
BALLARD'S, 108 Camden Road, Tunbridge
Wells, Phone 31803. No lists, enquiries S.A.E,

Books and Publications

SPECIAL OFFERS BY MAIL ORDER
Flashing Red L.E.D.s 8¥p Small Reed Switch 10p
TIL.200 @Green L.E.D.s 21p arge Reed Switch 18p
TIL208 RED 18p Clips 3p hangeover Type 38p
Large Red L.E.D.s 10p fagnets 7o & 10p
Large GreenyYellow 28p oy Switch & Kréﬂ #p
'ODIono Red/Green p lcro Switches Coln

N4002 8p. IN4OO4 Sp
741 Wp. DI 8kt 12p
7400 12p. Skt 18p
scm/lf; 12p. ORP 12 79p Rubber Mats 11p

gnkcr 2~ 2 ¥p { Jmngu S0p
800 Speaker 287 89p | 30 Untested OAD1  28p

Plastic Svao 16p 25 Untested 1.C.s  30p

Reslstors W 5% 2p e 80 Asstd Resistors 30p
Prices Include VAT, Add 20p Postage.

GRIMSBY ELECTRONICS
93 Lambert Road, Grimsby, 8. Humberside
100'e of bargains for callers. hist 12p

QOTEXIOC

)persted 48p Dpdt 1%p
Q 4 Diglt Counter
800 ohms 4” x 44" 80p

100 ASSORTED COMPONENTS 115p, 100 re-
sistors 75p, 10 mains neons 50p, 20 micro-
switches 150p, 50 reed switches 200p. Add
25p p&p. DURRANTS, 9 St. Mary’s Street,
Shrewsbury, Salop.

P.C.B.s Paxolin 104 x 41" 4—£1-30. 12* x " 85p.
168~ x 113" £1-40, D.S. 10”_x 8} 85p. Flbregiass 127 x
73" £1-60. 14” » 6” £1-30. D.S. 10§” x 7~ £4-35,8” x 7
£1-15, Panel with 40 assorted 74 serles 1.C.s £1-80.
20 wire ended Neons £1-20. Small 3 Transistor Audlo
Amps 3—£1-20. 300 Small Components, Trane, Diodes
£1-60. 7Ibs Assorted Components £3'75, List 15p.
refundable. Post 20p. Insurance add 15p.

J.W.B. RADIO

2 Barnfieid Creacent, Sale, Cheshire M33 1NL

200 COMPONENTS £4 10. Red L.E.D.s 0-125
90p, Lists 15p. Sole (E. E,), 37 Stanley
Street, Ormskirk, Lancs L39 2DH,
DISCOVER ELECTRONICS. Build forty easy
projects including: Metal Detector; Breath-
alyser; Radios; Stethoscope; Lie Detector;
Touch time-switches; Burglar Alarms, etc.
Circuits, plans all for £1-29 including FREE
circuit board. Mail only, RIDLEY PHOTO/
ELECTRONICS, Box 62, 111 Rockspark
Road, Uckfield, Sussex.

NO LICENCE EXAMS NEEDED

To operate this miniature, solid-state Trans-
:lt:rl;kecelver Kit. Only £10-70 plus 25p

‘Brain-Freeze’ 'em with a MINI-STROBE
Electronics Kit, pocket-sized ‘lightning flashes’,
vari-speed, for discos and parties. A mere £4-50
Blus 25p P. & P. Experiment with a psychedelic

'REAM LAB, or pick up faint speech/sounds
with the BIG EAR sound-catcher; ready-made
gulgt{x-;unction modules, £5 each plus 25p

LOTS MORE! Send 25p for lists.
Prices include VAT.

BOFFIN PROJECTS
4 CUNLIFFE ROAD, STONELEIGH
EWE E)

LL, SURREY. (E.

766

INTRODUCTION TO MICROPROCESSORS
and Computing. 50 pages of diagrams and
explanation to get you started. Price £2:30
plus 45p postage. EDUCATIONAL DATA
AND TECHNICAL SERVICES, 59 Station
Road, Cogenhoe, Northampton NN7 1LU.

For Sale

NEW BACK ISSUES of “EVERYDAY
ELECTRONICS”. Available 65p each Post
Free, open PO/Cheque returned if not (n
stock. BELL'S TELEVISION SERVICES 180
Kings Road, Harrogate, Yorkshire, Tel:
(0423) 65885.

OSCILLOSCOPE 7cm C.R.T. D.C. inputs
250mV per cm, £45. Tel: Upminster 26364.

€15 10MHz SCOPE. Complete with probes
and accessories, plus spare parts. Excellent
condition, hardly ever used, £50. Tel:
051-334 4574.

Situations Vacant

If your hobby is electronics why not conslider
doing it as a full-time job working in the
SEt area of London? We have a vacancy
for a young person with an electronics
background (experience or academic) to
join our Maintenance team working on some
very sophisticated machines. Salary c£3500
p.a.
Interested ? then write in confidence to:~

The Laboratory Manager,

Colorama Processing
Laboratories Lid

44/50 Lancaster Street, London, SE10RP

Miscellaneous
AERIAL BOOSTERS

improves weak VHF radio & television

reception,

B45-UHF TV, BII-VHF RADI0. B11 A-2

metres.

For next to the set fitting.

PRICE £6. S.A.E. FOR LEAFLETS.
ELECTRONIC MAILORDER LTD.

62 Bridge Street
Ramsbottom, Bury, Lancs, BLO 8AG.

DIGITAL WATCH BATTERIES. State type
or send old battery. 60p each, 2 for £1:20
p.p 10p. Discount for larger quantities, F. 8.
Butler, 511 Fulbridge Road, Peterborough
PE4 6SB.

ELECTROLYTIC CAPACITORS—
MODERN MINIATURE TYPE

2200uf 8t 400 V.D.C. (73mm x 35mm) &1-00 ea. Inc. p & g

104+ —T76p ea. 104+-—88p ea. Three channel Sound/iight

boarde 700 w r.c. £12:00 »
3 . Als

a. Complete unite £21:50 ea.
hasers, Amps, Sirens, Allen
d.e. and 10p for lists of

N.J.D. LTD. 3 Mariborough Street, Dunkirk
Nottingham. Phone: Nottingham 703345 (080f)
TRADE ENQUIRIES WELCOME—
QUANTITY DISCOUNT AVAILABLE

FOR COMPUTER OPERATORS, TI Pro-
grammer. Hexadecimal, octal, decimal
calculator/converter for computer pro-
grammers. Performs arithmetic in any of
three number bases, 16 sets of parentheses
for complex problems. Independent memory
and constant, Price £44-85 including VAT
and P & P Or sae, for details—R & E
Marketing, Long Acre, The Ride, Ifold,
Billingshurst, Sussex.

LIGHT STRINGS

tdeal for use with Chaser Light Circuit (EE Sept 'T8).

Kit LS1 contains all Electrical Items to construct 4 x 40
Lamp String.

200 Lamps (50 ea Red, Blue, Green, Yellow).

200 Cut and Stripped Wires, 400 Sleeves etc.

FULL INSTRUCTIONS.

ONLY £10-00 cwo (VAT and P&P incl).

J. H. ASSOCIATES LTD.,
52 SILVER STREET, STANSTED, ESSEX.

THE SCIENTIFIC
WIRE COMPANY

PO Box 30, London E4,
Reg. Office, 22 Coningsby Gardena.

ENAMELLED COPPER WIRE
8oz 402

SWG 11b 201
10-19 2:85 1:48 78 80
20-29 2-88 1-65 90 +70
30-34 3-08 178 1-00 <78
35-40 3:40 1-95 1-18 ‘84
41-43 4-55 288 1-98 1-30
6 505 3:-05 218 170
47 8-00 5-00 300 1-80
48 1500 9:-00 600 3%
SILVER PLATED COPPER WIRE
14,186, 18 4-80 2:28 144 90
422 8500 2-88 1:74 1:08
24428 570 331 2-00 1-22
28 &30 667 388 2-35 1-44

Prices Include P & P and' VAT,
SAE brings list of copper & resistance Wires.
Deaier enquiries invited.
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P.E. GUITAR EFFECTS PEDAL

Modulates the attack. decay and filter characteristics of a

signal from most sudlo sources, producing & different switch-

able effects that can be further modified by manual controls.
Baslc parts with foot switches KIT 424 £3-45

Basic parts with panel switches KIT 42-2 £5-88
PCB & layout chart RCB 43A £1-87
Text photocopy ‘28

P.E. GUITAR OVERDRIVE

Sophlsticated versatile fuzz unit Including variable controls
affecting the fuzz quality whiist retalning the attack and
decay, and aiso providing filtering. Can be used with other
electronic instruments.

Set of basic components KIT 56-1 £7:57
PCB & layout chart PCBS6A £1'T78
Text photocopy 63

GUITAR FREQUENCY DOUBLER

A slightly modified and extended verslon of the P.E. unit.
Set of basic components, PCB & chart KiT 74-1  £4-97
Text photocopy -39

P.E. GUITAR SUSTAIN

Malntalns the natural attack whilst extending note duration.
Basic comps, foot switches, PCB & chart KIT 75-1 £5.¢4
Basic comps, panel switches, PCB & chart KIT 75-2 £4-08
Text photocopy 38

P.E. WAH.-WAH UNIT

Can be controlled manually or by integral automatlc control.
Set of baslc components, PCB & chart KIT 51-1 £3-99

P.E. AUTO.WAH UNIT

Automatically Wah or Swell sounds with each note
Basic comps. foot switches, PCB & chart KIT 58-1
Basic comps, panel switches, PCB & chart KIT 58-2 £5-31
Text photocopy 8

P.E. THREE-CHANNEL SOUND-TO-LIGHT
A simple sound-to-light controller.
Set of basic components, PCB & chart KIT 52-1
Text photocopy

played,
-43

£14-18
‘24

PHONOQSONICS

22 HIGH STREET, SIDCUP, KENT

MAIL ORDER SUPPLIERS OF QUALITY PRINTED
CIRCUIT BOARDS, KITS AND COMPONENTS TO
A WORLD.-WIDE MARKET.

P.E. PHASER

An automatlc 6-stage phasing unit with Int ralosciilator.
Set of baslc comps, PCB 4 chart 1T 881 £10-14
Text photocopy ‘88

ELECKOR PHASING & VIBRATO UNIT

Includes manual and automatic control over the rate of
phasing & vlbrato, and has been slightly modified to also
include a 2-Input mixer stage.

Set of basic.components KIT. 70-1  £19-11
PCB & iayout chart KIT 70A £2-56
Text photocopy -&7

P.E. PHASING UNIT

A simple but effective manually controlled
8et of baglo comps PCB & chart KIT 28-1
Text photocopy

P.E, SWITCHED TONE TREBLE BDOST

Provides switched selection of 4 preset tonal responses.
Set of basic components, PCB & chart KIT 89-1 £3-82
Text photocopy T8

P.E. FUZZ UNIT
A simpie tuzz unit. Slightly modified from the original.
Set of basic components, PCB & chart KIT 55-1 £2:25
TREMELO UNIT
A slightly modified versjon of the simple P.E. unit.

phasing unit.
£3-52

Set of basic components, PCB & chart KIT 54-1 £3-23
WIND & RAIN EFFECTE UNIT
A sllghtly mocified version of the orlginal P.E. unlt,
Set of baslc components, PCB & chart KIT 28-1 £4:68
Text photocopy 28

P.E, MICROPHONE PRE-AMP
Includes preset Faln-con!rol to match most microphones,
bass roll-off, treble i1#, master gain control.

Set of baslc components, PCB & chart KIT 811  £4-20

P.E. TUNING

Produces 84 switch-selected freq Y ate tones with

an clearly displaying beat-note t
Set of baslc comps, PCB & chart KIT 46-1 £18-42
Power Supply comps, PCB & chart KIT 46-2 £6:90
Text photocopy -97

P.E. TUNING INDICATOR

A simple 4-octave frequency comparitor for use with syn-
thesisers and other instruments where the full versatllity of
KIT 46 Is not requlred.

Baslc comps, PCB & chart, but excl sw.KIT 69-1 £8419
Text photocopy L
P.E. DYNAMIC RANGE LIMITER
Preset to automatically control sound output levels.
Set of basic components, PCB & chart -KIT 62-1 £5-03

P.E. CONSTANT DISPLAY FREQUENCY COUNTER
A 5-digit counter for 1Hz to 39KHz with 1Hz sampling rate.
Readout does not count visibly or filcker due to blanking.

Set of basic components KIT 78-1  £26:45

PCB (as published) PCB 78A £3-33
Text photocopy

TAPE NOISE LIMITER

Effectively reduces tape-recording hiss.
Set of basic components, PCB & chart KIT 6-3 £4-13
Power Supply comps, PCB & chart KIT 6-2 £518

Text photocopy 19

P.E. DISCOSTROBE
4-channel sound-to-light controller also giving sequentlal,
random or strobe modes of control.

Set of basic components KIT 5741 £20-00
PCB & layout chart PCB 57A £3-79
Text photocopy 78

MANY MORE KITS

for synthesisers, Rhythm Generators, Electronic Planos and
other projects, big, small, simple or complex, are avallabie,
plus a range of keyboards, separate ts and acces-
sories. Detalls In our llsts,

COMPONENT S£TS incl all necessary
res, caps, s/cs, pots, t/formers. Hardware

add 50p, over £20 add 75p. Recommended

ADD 18% VAT

Ish.

such as cases, skis, knobs, kbds, etc, are not
incl, but most can be bought separately,
Fuller detalle in lists.

ADD: POST & HANDLING

U.K. orders; under £8 add 28p, under £20

efc., pro-rata,

S0p for cover up to

N.B. Elre, C.L., B.F.P.0. and other countries
are subject to higher rates.

postal add
£50, £1 for £100 cover,

LIST: Send st d

(or current rate if changed). Must be added
to full total of goods, post & handling on all
U.K. orders. Does not apply to exports,
eddressed

other countries send 50p, or equivalent in
international reply coupons

TERMS: C.W.0., MAIL ORDER OR

|
with all U.K. requests for free llst giving
tuller details of our goods. Europe send 20p,

COLLECTION BY APPOINTMENT
(TEL: 01-302 6184)

LCO ALARM
CHRONDGRAPH

All usual features
Perpetual calendar.
day.

date, month and
year.

24-hour alarm with
on/off indication.
1/10 second
chronograph
measuring set,

lap and first and
second place times.
Dual time z0ne
facillty.

Night light.
12-month guarantee.

ONLY

Same day despatch

GRANDSTAND - £79.96

21 Videocarts — £12.96 each
PHILIPS G7000-£149.96

12 Videopack — £13.96 each
ATARI VCS - £169.96

14 Game Program £14.96 each
MATTEL INTELAVISION

Cartridges — £15.96 each

£179.95
ON

£17.95 (inc. vaT Pap)

LCo
ALARM

24-hr. alarm.
Hours. mins, secs.
date, month,
back-light. suto
calendar,
Adjustable stainless
steel bracelet.

==

o —

12-month gusrantee

ONLY
£12.95

linc. VAT P&P}

ONLY
£39.95

{inc. VAT P&P)

BARCLAYCARD ,
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VIDEOTIME PROD

BASINGSTOKE, HANTS RG21 1RER T

FACTORY AGENTS WANTED. MONEY BACK GUARANTEE. O

BELTIME
MICROPROCESSOR
PICOQUARTE

R

RADOFIN
TELETEXT
OECODER

RF IN

2 Alarmis RF OUT

2 Chronos
Optional
Hourly Chime
Multi-
language

day
Indication

* 12o0r24 hr

*
*
*

Ex stock built and Tested

£219.95 (incvat Pap)

FULL
DETAILS

REQUEST

SOLAR ALARM
CHRONDGRAPH

* All
Stainless
Steel
Mineral
Glass
Water
Resistant
7mm thick
All
features
of VTO6

SOLAR LCD

V104
2 CHRONDGRAPH
Imm )
3 6 diglt, 11

thick .m‘.' functions.
' Hours, mins., secs.,

day.

date, day of week.
1/100th, 1/10th,
secs.

Split end lap modes
Back-light, auto
calendar.

Stainiess steel
bracelet

and back.
Adjustable bracelet.
12-month guarantee.

ONLY
£13.95

{inc. VAT P&P}

BIGGEST
RANGE

OF VIDEO
GAMES

— EX STOCK

ONLY
£29.95

{inc. VAT P&P}

Same day despatch
NON SOLAR
£12.95

12 month guarantee. 16% VAT included. Cheques or P.0.s or telephone Card No. 10

UCTS, seaueens rRoap

el: (0258) 56417 or 26620 Telex 858747

FFERS SUBJECT TO AVAILABILITY, TRADE ENQUIRIES WELCOME.
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The modern way «f{ instant 2-way communlcations. Just plug Please

Into power socket. Ready to use. Crystal clear communlcations

from room to room. Range §-mile on the same mains phase.

On/off switch. Volume control. Useful as inter-office intercom,

gegve;n oﬂice and warehouse, in surgery and in homes.
&P o8

4-STATION .
INTERCOM +%Er7£49-159

Solve communication problems with this 4-8tatlon E 3f d
Tumllgr Intercom system {1 master and 3 Bubs) in robust ver a/

mention

PROFESSIONAL
ELECTRONICS

‘The Ultimate
in Quality’

A
Phenomenal

NEW

Mail
Order
Company
the likes
of which
YOU'VE

lastic cabinets for desk or wall mounting. Call/talk/listen
rom Master to Bubs to Master. Ideally suitable for Business,
Burgery, Schools, Hoapitals and Office. Operates on one 8V
battery, On/oft switch. Volume control. Complete with 3 con-
r;eqtln( wires each 66{t. A Battery and other accessories.
. & P.£1.28,

TELEPHONE AMPLIEIER

@ £17-95
+ VAT £2-69
+P & P 99p When

Lateat U ! Tel: A lifier with d. hed plug-
in apeuker. Placing the recelver on to the oradle activates a
switch for immediate two-way conversation without holding

3
the handset. Many people can listen at a time. Increase re l
efficiency in office, shop, workshop, Perfeot for ‘‘conference’’ P ylng
calls: leaves the user's hands free to make notes, consuit files.
No long waiting, savea time with long-dlstance calls. Onjoft

switch, volume coutrol, conversation recording model at
£19-05 VAT 1A%, €200, P, & P. 99p.

DOOR ENTRY SYSTEM

No house/businesafsurgery should be without s DOUR ENTRY
SYSTEM in thisx day and age. The modern way to answer
the door in safety to unwanted callers. Talk to the caller
and admit him only If sstisfied by pressing s remote control
button which will open the door electronically. A boon for the
invalid, the aged and bmy h
dly. Htwlthona“ 1 Teleph opulde" ker panel,
alectric door lock release {for Yale type surface iatch lock),
‘:owar unit, cable (8 w;y) 850 ft and wiring diagram.
Price 849-98 4 VAT £7-50 4 P. & P. £1+45. Kit with two
Telephones £60-95 + VAT £9-00 + P. & P. 81-65.
10-day price refund guaronies on all itema.

WEST LONDON DIRECT SBUPPLIES (EE11)
189 KENSINGTON HIGH STREET, LONDON, W8
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EUROPES FASTEST SELLING ONE BOARD COMPUTER — SAMPLE TAPE

AS SEEN IN JUST CHECK THE SPEC’S.

WITH EXTENDED

P.E. AUGUST, SEPTEMBER MACHINE CODE MONITOR
ocTosen 107 OMPUKIT UK10T  “soossasseuotes

INCLUDED FREE

LOW COST SUPERBOARD IN KIT FORM

The Compukit UK101 has

everything a one board ‘superboard’ should have

» Uses ultra-powerful 6502 microprocessor

« 5S0Hz Frame refresh for steady clear picture
{US A products with 60H2 frame refresh always
results in pittery displays

Simple Soldering due.to clear and
consise instructions compiled by
Dr. A.A. Berk, BSc.PhD

* 48 chars by 16 lines 1K memory mapped video

system providing high speed access to screen display
enabling animated games and graphs

= Extensive 256 character set which includes fu
upper and lower case alphanumerics. Greek symbols
for mathematical constants and numerous graphic

NO EXTRAS NEEDED JUST HIT
RETURN’ AND GO.

haracters enabling you to form almost any shape you

desire anywhere on the screen

« Video output and UHF Highgrade modulator (8Mz
Bandwidth) which connects direct 1o the aernal socket
of your TV Channel 36 UHF

« Fully stabilised 5V power supply including trans
former on board

outlay.

Build, understand, and program your
own computer for only a small

» Standard KANSAS city tape interface providing
high reliability program siorage use on any
standard domestic tape or cassette recorder

« 4K user RAM expandable to 8K board £49
extra

« 40 line expansion interface socket on board for
attachment of extender card containing 24K RAM and
disk controller (Ohio Scientific compatible)

supply.

KIT ONLY £219 . var
including RF Modulator & Power

Absolutely no extras.

* 6502 machine code accessible through powertul

2K machine code monttor on board

» High quality thru plated PC.B with all IC’s Available ready assembled and

mounted on sockets *8K Microsoft Basic means cqnversion to
# Protessional 52 Key keyboard in 3 colours — soft and from Pet IAppl(-! and Sorcerer ea‘sy ' tested, 'eady to go for
ware polled meaning that all debouncing and key Many compatible programs already in print
decou?ng done 1n s .!g(ware SPECIAL CHARACTE%S £269 + VAT
Erases line being typed. then provides
COMMANDS gmage return, line 'eged
CONT LIST NEW NULL RUN Erases last character typed. FUNCTIONS
STATEMENTS CR Carriage Return — must be at theendot  ABSIX) ATN(X) COS(X)  EXPX)
CLEAR DATA DEF DIM END FOR sachiline LOGI) PEEK(N! POSI) - RND{X)
GOTO GOSUB  IF GOTO  IF THEN INPUT LET Separates statements on a tine SPCHY SQRA(X) TAB() ~ TAN(X)
NEXT ON GOTO ON.GOSUB POKE  PRINT REAC  CONTROUIC Execution or printing of a list  grgx)  INT(
REM  RESTORE RETURN  STOP is interrupted at the end of a line. SGNOG SINGO
EXPRESSIONS BREAK IN LINE XXXX~ Is printed, in USRI
OPERATORS dicating line number of next statgment to be
t NOT AND.OR >< <> >—<- RANGE 103210 10*32  executed or printed. STRING FUNCTIONS
. h CONTROL/O  No outputs occur until return  ASC(X$) CHRS$S(h FRE(X$) LEFTS{XS.N
VARIABLES made tc command mode. It an Input state- RIGHTS(XS.1I) STR$(X)
ABC .Zandtwo letter vanables ment is encountered. either another LENIXS) MIDSIXS.1.J)
The above can 3ll be subscrnpied when used n an CONTROL/O is typed. or an error occurs VAL‘XS] o
array Stang variables use above names plus $.e g AS > Equivatent to PRINT

COLOUR ADD-ON CARD AVAILABLE SOON

Enables you to choose your foreground the background colour anywhere on the screen. Flash any character on the screen at will. Full

documentation and parts in kit form.

THE ATARI VIDEO COMPUTER SYSTEM

Have fun while you sharpen your mental and physical coordination.
You can play rousing, challenging, sophisticated video games, the
games that made Atari famous.

life sound effects. With special circuits to protect your TV.

Cartridges now available in stock:

Basic Maths — Hunt & Score® — Space War —

Vided Olympics — Outlaw — Surround — Sky Diver
Basket Ball — Air Sea Battle — Black Jack — Breakout
“Codebreaker — Miniature Golf

Extra Paddle Controllers — £14.90 + vAT

‘Keyboard Controllers — £16.90 + VAT

SPECIAL OFFER WHILE STOCKS LAST:

Free extra cartridge of your choice please state 1st 2nd and 3rd preference.

Atari’s Video Computer System now offers more than 1300 different game
variations and options in twenty great Game Program™ cartridges! ‘ :
X

ol

N

You'll have thrill after thrill, whether you're in the thick of a dogfight, screeching around a racetrack,
or dodging asteroids in an alien galaxy. With crlsp bright color (on color TV) and incredible, true-to-

90
e\gch
NI

and postal orders payable to COMP, or phone your order quoting BARCLAYCARD, ACCESS. DINERS ——

Please add VAT to all prices — Delivery at cost, will be advised at time of purchase. Please make cheques E BARCLAYCARD
VISA
CLUB or AMERICAN EXPRESS number. CREDIT FACILITIES ARRANGED

ﬁ . %
Do €55
TEeanOA,

COMPUTER

CLOSE TO NEW BARNET BR STATION — MOORGATE LINE 01-449 6596

14 STATION ROAD, NEW BARNET, HERTFORDSHIRE TEL: 01-441 2922 (Sales) L'L’IHT
- =

L]
COMPONENTS OPEN — 10am to 7Jpm — Monday to Saturday TELEX: 298755 w=min| & wem
All Products Ex-Stock Please check avallability {Part of the Compshop Ltd. Group).
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This superb organ - build the first
working section for just over £100.
Full specification in our catalogue.

— AAAAAAA
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Touch operated rhythm generator, the
‘Drumsette’. Construction details 25p.
(Leaflet MES49). Specification in our
catalogue.

Multimeters, analogue and digital,
frequency counter, oscilloscopes, and
lots, lots more at excellent prices.

See cat. pages 106 and 183 to 188 for
details.

61-note touch-sensitive piano to build
yourself. Full specification in our
catalogue.

A massive new
catalogue from
Maphin that's even
bigger and batter
than before. If you
ever buy electronic
components, this is
the one catalogue
you must not be
without. Over 280
pages - some in full
colour-itsa
comprehensive
guide to electronic
companents with
hundreds of
photographs and
illustrations and
page after page of
mvaluable data

Our bi:monthly newsletter contains guaranteed prices,
special otfers and 3l the latest news from Maplin

e

A range of highly attractive knobs is
describedin our catalogue. Our prices
are very attractive too!

The 3800 synthesiser build it yourself
at a fraction of the cost of one ready-
made with this specification.

Full details in our catalogue.

' A pulse width train controller for

. smooth slow running plus inertia
braking and acceleration.
Full construction details in our
catalogue.

~ Post this
coupon now for your O
®  copyotourio7aso (™
ﬁ catalogue price 70p.
Please send me a copy of your 280 page 0
ﬁ catalogue. i enclose 70p {plus 37p p&p).
If |am not completely satisfied | may return the
catalogue to you and have my money refunded.
ﬁ if you live outside the U.K. send £1.35 or ten N
-
) o
e

International Reply Coupons.
I enclose £1.07.

NAME
ADDRESS
& EE/11/79

060

A wide range of disco accessories at
marvellous prices. Qur catalogue has

all the details.

A very high quality 40W per channel
stereo amplifier with a superb
specification and lots of extras.

Full construction details in our
catalogue.

’ e o o 6 0 O
g/ B 7' O TS T

Speakers from 1%inch to 15inch;
megaphone. PA horns, crossovers etc.
They're all in our catalogue.

Send the coupon now!

NTRPLI

ELECTRONIC SUPPLIESLTD

A genuine 150W per channel stereo
disco to build yourself.
Full specification in our catalogue.

All mail to:-
PO. Box 3, Rayleigh, Essex SS6 8LR.

Telephone: Southend (0702) 554155.

Shop: 284 London Road, Westcliff-on-Sea, Essex.
(Closed on Monday).
Telephone: Southend (0702) 554000.




