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TOWERS INTERNATIONAL
TRANSISTOR SELECTOR

(NEW REVISED EDITION)

owers’ International
istor Selector

© 12 °%

This is dead!

Would this replace it?

If it takes you longer than 1 minute to find out all about these
transistors then you need a copy of TOWER'S INTERNATIONAL
TRANSISTOR SELECTOR. it's one of the most useful working
books you will be offered this year. And probably the cheapest!

In it, you will find a really international selection of 13,000
transistor types — British, Continental European, American and
Japanese. And we think that they will solve 30% of your transistor
enquiries.

Current and widely used obsolete types were carefully selected
and arranged in Numero-Alphabetical order by an author who
was uniquely qualified to do the job. With his compendium, all
you need to know is the type number and you can learn all about'a
transistor’s specification; who made it and where to contact
them; or what to use to replace it.

Price £10.35 inc P&P

———————————————

Tower's by T. D. Towers
International 'MBE, MA, BSc, T Eng, MIERE \-
Transistor £10.35

Selector inc. post and packing

To:—DATA PUBLICATIONS LTD.
57 MAIDA VALE
LONDON W9 1SN

Pleasesendme . . .

. copy/copies
to the address shown below

NAME . : . . . :
ADDRESS . .. . . . .« ccms s« s o

.. .......|Blockcapitals)

DIRECT SUPPLY SERVICE TO READERS

{Please allow 21.days for delivery)

Tower's
1

TOWERS INTERNATIONAL
FET SELECTOR

8200 SO0HE SL000S
S G609 e Ped
Tl T E Y OBdiw |

®

L

If you deal with field effect transistors, or fet's — whether as a
student, a hobbyist, a circuit engineer, a buyer, a teacher or a
serviceman — you often want data on a specific fet of which you
know only the type number.

Specifications apart, you maybe even more interested in where
you can get the device in-question. And perhaps more important
still (particularly with obsolete devices), you may want guidance
on a readily available possible substitute,

This fet compendium, a comprehensive tabulation of basic
specification, offers information on:

. Ratings

. Characteristics

. Case details

. Terminal identifications

. Applications use

Manufacturers

. Substitution equivalents (both European and American)

The many fet's covered in this compendium are most of the
more common curient and widely-used obsolete types.

It is international in scope and covers fet's not only from the
USA and Continental Europe, but also from the United Kingdom
and the Far East (Japan).

Price £4.00 inc P&P
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by T. D. TOWERS

revnatonat MR, NA, B3, C Eng, NIERE

| EET £4.00

‘ Selector inc. post and packing
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EXPERIMENTOR BREADBOARDS
CONTINENTAL SPECIALITIES CORPORATION

FROM

No soldering breadboards. Simply plug components in
and out of letter number identified Nickel-silver
contact holes. Start small and simply snap-lock boards
to?ether to build a.breadboard of any size.

ANl EXP Breadboards have two bus-bars as an integral
part of the board. ¥ you need more than two buses,
simply snap on 4 more bus-bars with the aid of an EXP

EXP 325 The ideal breadboard for 1 chip circuits.
Accepts 8, 14, 16 and up to 22-pin IC's

ONLY £1.84
48mm (1.9”)
EXP 350270 contact points with two 20-point bus-bars.
ONLY £3.62'
91mm (3.6")

EXP 300550 contacts with two 40-point bus-bars.
ONLY £6.61
152mm (6.0”)
ONLY £4.14
91mm (3.6")
EXP 48 ONLY £2.85
152mm (6.0"")
EXP 600 As EXP 300 but accepts 24 pin DIL and over.
ONLY £7.25
152mm (6.0')
All EXP 300 Breadboards mix and match with 600

series.

ANTEX IRONS

15 watt quality soldering Iron with 3/32° bit £5.12
Replacement element for 1943 £2.
Iron coated bit 3/32" for 1943 £0.58
Iron coated bit 1/8” for 1943 £0.58
Iron coated bit 3/16" for 1943 £0.58
18 watt iron with iron coated bit £5.12
Replacement element for 1348 £2.22
Iron coated bit 3/32" for 1948 £0.58
Iron coated bit 1/8" for 1948 £0.58
Iron coated bit 3/16" for 1948 £0.58
X25 25 watt iron, ceramic shaft and another shaft
of stainless steel to ensure strength £5.12
Replacement element for 1931 £2.00
Iron coated bit 1/8” for 1931 £0.58
Iron coated bit 2/16” for 1931 £0.58
Iron coated bit 3/32" for 1831 £0.58
SK1 soldering Kit ~ containg 15 watt soldering
iron with 3/12" bit plus two spare bits, a reel of
solder, heat-sink and a booklet ‘How to Sglder’

EXP 650 For Micro-processors.

£7.28

ST3 iron stand made from high grade bakelite
chrom plated steel spring, suit all models —
includes accommodation for six bits and two
sponges to keep the iron bits clean £1.89

1724 Model MLX as X25 iron but 12 volts £5.59

CASES AND BOXES

VERO plastic case box. These boxes consist of top and

b (! which include fixings points for

horizontal mounting PC boards/chassis plates, the two

sections are held together by four screws which enter
through the base and are concealed by plastic fest.

Ni Length  Width Height Price
140mm  40mm 205mm £4.35
140mm  75mm 205mm £4.85
140mm  110mm  205mm £6.30

INSTRUMENT CASES in two sections vinyl covered top

and sides, aluminium bottom, front and back.

No. Length  Width- Height Price

155 8in 54in 2in £1.72

156 1%in 6in £2.92

157 6in 4iin £1.79

158 9in 5iin 2in £2.43

ALUMINIUM BOXES made from bright alli, foided

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

No. Length  Width Height
5iin 2}in 14in
4in 4in 14in
4in 2}in Iin
Slin 4in 14in
4in 24in 2in
3in 2in jin
7in 5in 2in
8in 6in 3in

167 6in 4in 2in

SLOPE front aluminium boxes with black vinyl base

and sides & aluminium back, top & front — strong

construction easily accessibie.

169 2'/sin 5%in 2%in 12in 3kin 8in £5.45

168 2)6in 74in  4in  16in 4%in 17in £8.21

SEMICONDUCTORS

DEPT. RC. 7, PO Box 6, WARE, HERTS.
Visit our Shop at: 3 Baldock Street, Ware, Herts.

AUDIO MODULES

AL10 3 watt Audio Amplifier Module 22-32v l\gply
.63

AL20 5 watt Audio Amplifier Module 22-32v lu{pply
411

AL30A 7-10 watt Audio Amplifier Moduls 22-32v

supply £4.78

ALBO 15-25 watt Audic Amplifier Module 30-50v

supply £5.92

ALBO 35 watt Audio Amplifier Module 40-60v llgpzlg

AL120 50 watt Audio Amplifier Module 50-70v supbn{
15.1

- AL250 125 watt Audio Amplifier Module 50-80v supply
£22 54

STEREO PRE-AMPLIFIERS
PA12 Supply voitage 22-32v input sensitivity 300mv
suit AL10/AL20/AL30 £9.53
PA100 Supply voltage 24-36v inputs — Tape, Tuner,
Mag P.U. Suit AL60/ALSO .30
PA200 Supply voltage 35-70v inputs:- Taps, Tuner,
Mag P.U., Suit: ALBO/AL120/AL250 £20.98

MONO PRE-AMPLIFIERS

MM100 Supply voltage 40-65v inputs: Msag. P.U.,
Tape Microphone Max. output 500mv £14.29

MM100G Supply vollage 40-65v inputs: 2 Guitars.
] Microphones Max. output 500mv £14.29

POWER SUPPLIES
PS12 24v Supply suit 2 - AL10, 2 - AL20.
2- AL30 & PA12/S.450 J
SPMB0 33v Stabilised supply — suit 2 - ALEO.
PA100to 15 watts
SPM120/45 45v Stabilised supply — suit 2 - ALE0.
PA100 to 25 watts
SPM120/55 55v Stabilised supply — suit 2 - ALBO.
PA200

£7.
SPM120/65 6Sv Stabilised supply — suit 2 - AL120.
PA200, 1 - AL250. PA200

SG3o 15-0 15 Stabilised power supply for
2- GE100MKII £

MISCELLANEOU

MPA30 Stereo M. ic Cartridge Pre-Amplifi
input 3.5mv Output 100mv £3.76
$.450 Stereo FM Tuner Supply Valtage 20-30v —
Varicap tuned £29.39
STEREQ30 Compiete 7 watt per Channel Sterec
Amplifier Board — includes amps, pre-
amp. power supply, front panel, knobs
etc. — requires 2050 Transformer  £24.25
BP124 § watt 12v max — Siren Alarm Mocdule
4.43

GE100MkIl 10 channel maono-graphic equalisar
complete with sliders and knobs £26.45

VvPS30 Variable regulsted stabilised power supply
2-30v 0-2amps £8.74

TRANSFORMERS

2034 1.7 amp 35v suit SPM80

2035 2 amp 55v

2036 750mA 17v suit PS12

2040 1.5 amp 0-45v-55v suit SPM120/45.
SPM120/55v

2041 2 amp 0-55v-65v suit SPM120/55.
SPM120/65v

P&P
£6.21 £1.21
£7.30 £1.47

£5.98 £1.21

£7.82 £1.47
2050 1 amp 0-20v suit Stereo 30 £3.74 £0.75
1728 150mA 15-0-15v suit SG30 £2.04

138 Teak Cabinet sult Stereo 30, 320 - 235 - B1mm

g £8.05

140 Teak Cabinet suit STA 15 425 - 250 - 95mm
£3.

FP100 Front Panel for PA100 & PA200

BP100 Back Panel for PA100 & PA200

GEY00FP Front Panel for one GE100MKII .05

2240 Kit of parts including Teak Cabinet, chassis
sockets, knobs to build 15 watt sterec
amplifier £22.94

SPECIAL OFFERS

MINIDRILL 12v hand held battery-operated mini drill,
7,500 r.p.m. Callet chuck. Idesl for drilling printed
circuits or model making. No. 1402. Complete with 2
drills .1 end .15 .
TRANSFORMER 240v Primary 0-20v at 2A Secondary.
By removing 5 turns for each volt from the secondary
winding, any voltage up to 20v at 2A is obtainabis. Idea)
for the experimenter. No. 2042, £150 + B6pP &P
ANTEX M Soldering Iron. Sturdy 25 watt iron
complete with: 4) metres of 2 core cable. Works off 8 12
volt battery. Ideal for Car, Boat. Caravan, No. gza.
.99

METAL FOIL CAPACITOR PAKS

16204 — C like Mullard
C280 series. Mixed values ranging for 0luf ~ 2.2uf.
Complete with identification sheet £1.38

TRIACS

10 amp

volits
£0.36 100
£0.59 200
£0.822 400

10 amp

voits

400 TR110A/400P £1.29.

ing 50 metsl foil

TR110A/100 £0.88
TR110A/200 £1.06
TR110A/400 £1.29

DIACS
TR16A/400 BR100 £0.23 D32 f023

All prices include VAT: Add 50p post per order
— Just quote your Access or Barclaycard number.
Terms: Cash with order, cheques, POs, payable to Bi-Pak at above address

Access and Barclaycard also accepted

www americanradiohistorv com

GIRO NO. 3887006
TEL: 0920 3182
TELEX: 817861

SILICON RECTIFIERS

200mA 3 Amp

15920 50V €0.07  IN5400 50V

15921 100V £0.08  INS401100V

15922 150V £0.09  IN5402 200V

15923 200V

15924 300V

INS407 BOOV

1 Amp IN5408 1000V
IN4001 50V
IN4002 100V
IN4003 200V
IN40O4 400V
IN4005 600V
IN4006 BOOV
IN4007 1000V

10 Amp

1S10/50 50V
1510/100 100V
1$10/200 200V
1S10/400 400V
1510/600 600V
1510/800 800V
1$10/1000 1000V
15 Amp 1S10/1200 1200V
1SO15 50V

1S020 100V

1S021 200V

1S023 400V

1S025 600V

15027 800V

15023 1000V

1S031 1200V £0.29

30 Amp
1$30/50 50V
15307100 100V
1530/200 200V
1S30/400 400V
1S30/600 600V

1S30/1200 1200V
60 Amp 1570/400 400V
1S70/50 50V £0.86 1S70/600 600V
1570/100 100V £0.97 1570/800 800V
1570/200 200V £1.38 1S70/1000 1000V

THYRISTORS

TO 18 Case 7amp
Pri Voits No.
50 THY7A/50
100 THY7A/100
200 THY7A/200
400 THY7A/400
600 THY7A/600
800 THY7A/800

10 amp
Volts No.

50 THY10A/50
100 THY10A/100
200 THY10A/200
400 THY 10A/400
600 THY10A/600
800 THY10A/800
16 amp
Volts No.

800 THY16A/800
30 amp
Volts No.

50 THY30A/50
100 THY30A/100
200 THY30A/200
400 THY30A/400
600 THY30A/600

No.
BT101/500R
BT102/500R
Y BT
800 THYS5A/800 £0.93

TO 220 Case
Price BTX30/50L
BTX30/400L
E C106/4
800 THYSA/B00P  £0.93 BT116

ZENER DIODES

400 mw (Bzy88) D007. Glass encapsulated range of
voltages available. 1.3v, 2.2v, 2.7v, 3.3v, 3.9v, 4.3v, 4.7v,
5.1v, 5.6v, 6.2v, 6.8v, 7.5v, 8.2v, 9.1v, 10v, 11v, 12v, 13v,
15v, 16v. 18v, 20v, 22v, 24v, 27v, 30v, 33v, 39v.

No. Z4 10p
lw-1.6w Plastic and Metal encapsulated. Range of
voltages available. 1.3v, 2.2v, 2.7v, 3.3v, 3.9v, 4.3v, 4.7v.
5.1v, 5.6v, 6.2v, 6.8v, 7.5v, B.2v, 8.1v, 10v, 11v, 12v, 13v,
15v, 16v, 18v, 20v, 22v, 24v, 27v, 30v, 33v, 43v, 47v, 51v,
68v, 72v, 75v, 82v, 91v, 100v. No.Z1318p
10w Metal stud type SO10 case. Range of voltages
availabte. 1.3v, 2.2v, 2.7v, 3.3v, 3.9y, 4.3v, 4.7v, 5.1v,
5.6v, 6.2v, 6.8v. 7.5v, B.2v. 9.1v, 10v, 11v, 12v, 13v, 15v,
16v, 18v, 20v, 22v, 24v. 27v, 30v, 33v, 43v, 47v, G1v, 68v,
72v, 75v, 82v, 91v, 100v. No.Z10 44p

BRIDGE RECTIFIERS

SILICON 1 amp SILICON 2 smp
No. Price Type No. Price
R1/50 £0.23 BA2/50  £0.52
BR1/100  £0.25 BA2/100 £0.55
BR1/200  £0.29 BR2/200 £0.60
400v RMS  BR1/400  £0.41 BR2/400 £0.67
1000v AMS  BR2/1000 £0.78
SILICON 10 amp SILICON 25 amp .
Type No. Price Type No. Price
50v AMS BR10/50  £1.73 50v AMS BR25/50 £2.19
200v RMS  BR10/200 £1.96 200v RMS BR25/200 £2.53




Complete Audio/Tuner Kits

Mk 111 FM Tuner series Carriage for Mk |1} tuner £3 inc

The Mark 111 series FM tuner has been updated, and now includes a
centre zero tuning meter as standard. The instruction manual has been
meticulously revised, enabling easy assembly by constructors of various
levels of experience - a preview copy may be purchased for £1.00.
Mark Il A series  ‘Reference series’ tuner modules ...£171.35 inc.
Mark 111 B series ‘Hyperfi’ modules, with switched

IF BW, pilot cancel decoder £198.95 inc.
A matching synthesiser unit will be made available later this year, and can be
retrofitted to aither version. All versions include digital frequency readout/clock,
VU daviation meters, 6 preset stations, 10 turn pot manual tuning, toroidal PSU,
output levsl adjustment, 110/240v AC input. Full alignment service available.

Style and performance - with a real

N i T
Powes A“")II' er ‘belt and braces’ PSU design.

After a couple of previsw commants, it seems that many of you are waiting to hear
about the matching HMOSFET powser amplifier for the Mk [1] tuner. Well, it's out
at last - complete with twin toroidal PSUs for comfortable 80W RMS per channel,
over 100W peak, but limited by thermal shutdown of tha HMOS. 10W-100W log
LED output peak indicator, DC offset protection and switch-on pause relay. AC or
DC input coupling, direct or relay protected output terminals. The works.

Only one version of this item: Complete kit £178.25 inc. Carr. £5.

: More features and facilities, thanks
Preampllﬁer to DC switching and control design

g the most o preamplifier yet DC switching of 7 inputs, plus
rwo tapa |n/outs 2 low pass 2 high poss active fiiters, genuina volume relsted loudness, 1dB
channel matching, with DC volumas, balance, bass and treble gontrols. Suiteble for busfremote
control, tape dubbing, switched monitor etc. 80dB 8/N+, THD -76dB or better. Pluggable PU
equalization boards, tone control override. Price for cgomplete unit about £148 ex VAT.

FOR COMPLETE LISTINGS —
SEE OUR NEW PRICELIST

HA1197
CA3123E
TDA1072
TBAB51
TDA1080
KB4420 TDA1220
TBA120S TDA1083 P
KB4406 0.80 TDA1082 2.24

SL1610 1.84 SL1626 2.80
SL1611 1.84 SL1630 1.86
SL1612 1.84 SL1640 2.17
SL1613 2.17 SL1641 2.7
SL1620 SL6600 4.31
SL1623 SL6640 3.16
SL1624 SLE690 3.68
SL1625 MC1496 1.44

SD6000
TDA4420
MC1330P
MC1350P
KB4412

KB4413

KB4417
MC3357P 3.18

VARICAP DIODES........

A section from our PL:

BA102 0.35 16:1 ratio AM tuning
BB204 0.41 KV1215 9v triple  2.93
BB105 0.41 KV1211 9v dual 201
BB109 0.31 KV1225 25v triple 3.16
MVAM2 1.93 BB212 9v dual 2.25

CA308SE
CA3189E
HA1137W
HA11225
HA12412

100W PA’s made simple

Since pi OSFET technique - Hitachi have developed a range
of output devu:us and drlvers that cught to ravolutionise opinions and attitudes towards the
design of all LF amplification systems. We have a new 48 page application note {£1.50 inc} and
complete sets of parts, modules and now the new completa PA system {see above).

2SK133  120v N-ch 100W MOSFET £6.33 28J48 Pch complement £6.33
ZSK135 160v N-ch 100W MOSFET £7.28 2SJ50 Pch complement £7.39
B it for 100W MOSFET PA less Heatsink £16.10, 3 inc heatsink/bkt)

UL A LOW NOISE PU PREAMPLIFIER

The HA12017 is the fast word in PU preamps, and general fow noise audio design.
It is an SIL IC, with 86dB S/N in RIAA configuration, 10v RMS output capability,
0.002% typ THD at 10v RMS output (nmagme the overload margin 11}. It comfort-
ably supercedes discrete circuit designs in terms of price/performance, and takes
the art beyond the TDA1042’s capabilities. (Replaces HA1457) £1.80 each - or
an RIAA applications PCB with two ICs for £5.75. Complete with Rs&Cs £9.95.
Bl We have various RC ICs, including NE544

Radio Control 1Cs NE5044, and two new ones framgOK
KB4445 - 4 channel dig.prop. FM TX IC. 30mW out {amplifyable) -£2.30 inc
KB4446 - 4/5 ch. dig. prop FM RX IC. Suits KB4445 or RCME syst. £2.65.
KB4445/6 pair: £4.75. New 8 page data sheet 35p + SAE. Mare RC [Cs in list

CMOS, LPSNTTL, TTL, MPU:
& g B o volume - also LPSN. Standard
Listings in the new pricelist. linears and TTL OK.

Things like ICM7216B, 1CL8038, 8080A, 6800P, 2708, NES55,NES56, stc
Contain yourselves, RF fans | Not et ready for
Coming Soon. v Ao Ve Velll

SSB transceiver system :

A modular VLF to UHF SSB TX/AX systam at last. With the carrect first mixer, the basic PCB
covers 10kHz to 1000MHz - using LO f source (Qur 2 IC Mullard synth for instance)

F. Tvp cost for HF synth SSB RX will bs

I

Most CMOS is available in low

Please send an
SAE with all
enguiries.
Phone orders by
ACCESS - but
minimum £5
Callers welcome

amhbit -

INTE RNATIONAL

200 NorthService Road, Brentwnnd,Esseu

Radio/Audio/Communications Modules
LW-MW-SW-SW DC tuned and switched

All switching of bands by a single
pin to gnd. Varicap tuned, with LO
output for synth. MW/LW version
or MW/LW ptus 1 or 2 SW bands
MW/LW: £15.58 +1SW £16.73

VHF Tunerheads

Europes largest stock range for broadcast and
communications. Probably also the world's —
details in the catalogues and PL. Specials are
also supplied in the region 30-220MHz.

944378-2
! . £26.45
Again, Europe’s widest-range of stereo decoders
including pilot cancel PLL types. The pic shows

the 944378 - pilot cancel including post decoder
26/38kHz filtering and muting preamp output

e
Broadcast FM |F strips for all occasions, including the new 311225 - with diode
switched narrow filter option, ultra linear phase ceramic filters, 84dB S/N, and
0.04% THD (40kHz deviation). Plus usual things like AGC, AFC, dev. mute, level
meter drive. £23.95 (supplied in screen can with 0.1 edge connection system}
Also the 7230 hyperfi series - as the 911225, but with slope controlled AFC that
operates in conjunction with signal level - and an extra |F amp stage for DXing.

Various d

The World’s largest range of receiver DFMs is now
joined by the DFM7 {shown) - and L shaped version
of the DFM3 with remote display mount connector
possibility . TkHz SW resolution with 455kHz or
10.7MHz offsets, 100Hz res yp to 3.9999MHz, and
VHF to 299.99 MHz in 10kHz steps : £41.75

o Most popular types are available-
Crystal Fllte ex-stock, and in quantity.
10.7MHz  25kHz Channel spacing 8pole £16.67
12%kH £1
2.4kHz SSB
Monolithic dual roofing filter
1.3dB loss, 80dB stopband HF
first filter in synth. RX
RC XTALS FM pairs (no spilts}

34 5MHz

AM pairs ..
USB/LSB Xtals for 10.7SSB filter
Piezo Sounders

The latest (hlng in electro-acoustic efficiency. 1mA of drive from
CMOS will give an SPL of 83dB - 10v RMS drive from CMOS uses
3mA for 100dB SPL at 4.8kHz (88dB at 1.65kHz) !

The data sheets shows various drive circuits, and give full
speclflcatlons with regard to broadband responses and power
consumption etc. 1 off 44p inc. 100 off 28.75p (25p ex vat)

Keyboard switches and caps

From the world’s most widely used switch

manufacturers - ALPS - come the biggest and \ v a

best range of keyswitches, and data entry key- overcap \
board switches. The SCM81101 is shown here,
with the KT5 2-part cap {with clear top, to enable
easy fitting of your chosen legend. Other types are
available with built in LED, 902 mounting etc.
SCM81101: 17p, KT5: 16p - or 29p/pair

LCD CLOCKS Ny
at 15uA only._
LCD DVM DVM 9v/1mA : E’
CM161: 7mm LCD 12/24hr, alarms etc £11.44 each
CM172: 13mm, 12hr, alarms timer etc £14.32 each t

CM174: 13mm, 12hr, min/sec stopwatch £14.32 ea w

DVM 176: ICM7106 based LCD 3%digit £22.36 each

WHAT’s NEW at AMBIT

NEW PRICELIST/SHORTFORM:-
28 pages, FOC with A5 SAE pse
1f you still need convincing to invest £1.60 in the cats, be mean and get this first.
POWER MOSFET APPLICATIONS PR e e
HANDBOOK by HITACHI : nd the PA

and the PA1018 .

tomplete g\it

Bigger print than our
recent one page list -
and vastly extended

CWO PLEASE

Gools e altvred subject lo svalability,

0 change so please ptione and chech

Parts 1-3
AMBIT
catalogues
60p ea, or
£1.60 the

TELEPHONE (STD 0277) 230909 TELEX 995194 AMBIT G POSTCODE CM14 4SG
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Be it career, hobby or interest, like it or not
the Silicon Chip will revolutionise every human
activity over the next ten years.

Knowledge of its operation and its use is vital.
Knowledge you can attain, through us, in simple,
easy to understand stages.

Learn the technology of the future today in
your own home. y .

e e e e o e s = En e en e .

Sl

ELECTRONICS | [DIGITAL
A maavoren | | TECHNIOUES

oscilloscope

A R W 1011000 ] 05
igital Electronics adds scope
obby or career.

# Learn to draw and Dici
. understand circuits. to%

ELECTRONICS

Please rush me details of your

| Carry out over ELECTRONICS COURSE

40 experiments.

COMFITER ., | SPSE

your own home compaer - | BROCHURES

Name

RER/7
Block Caps. Please

: Post now, without obligation to:

 British National Radio
No previous knowledge is necessary. 1& Electronics School.

— Just. Clip the coupon for a brochure : P.O.Box 156, Jersey, Channel Isles

I
I
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By |. R. Sinclair Price £3.15 CONSTRUCTOR

by R. Moody Price £3.35

by F. G. Rayer Price £1.70 by R. M. Marston

THE MODERN BOOK CO
UNDERSTANDING MICROPROCESSORS rexas ins. £4.25

For the newcomer to Microprocessors. An in-depth look at the magic of the solid-state chips that are affecting our lives.
Written in everyday language. ldeal for seif-paced individualised learning.

ELECTRONIC FAULT DIAGNOSIS AUDIO AMPLIFIERS FOR THE HOME UNDERSTANDING SOLID-STATE

ELECTRONIC PROJECTS IN AUDIO by |. R. Sinclair £2.55 by Texas Inst. Price £3.95
by R. A. Penfold Price £2.50 REPAIRING POCKET  TRANSISTOR A SIMPLE GUIDE TO HOME
OP-AMPS THEIR PRINCIPLES & APPL. RADIOS COMPUTERS
by J. B. Dance Price £2.50 by I. R. Sinclair Price £2.55 by S. Ditlea Price £4.00
PRINTED CIRCUIT ASSEMBLY MAKING & REPAIRING TRANSISTOR HOW TO BUILD A COMPUTER-
by M. J. Hughes Price £2.10 RADIOS CONTROLLED ROBOT
ELECTRONIC SECURITY DEVICES by W. Oliver Price £2.30 by T. Loofbourrow Price £5.30
by R. A. Penfold Price £1.65 WORLD RADIO TV HANDBOOK THE CATHODE-RAY OSCILLOSCOPE &
UNDERSTANDING DIGITAL by J. M. Frost Price £9.25 iITS USE
ELECTRONICS , PROJECTS iN RADIO & ELECTRONICS by G. N. Patchett Price £4.00
by Texas Inst. Price £4.00 by !I. R. Sinclair Price £2.50 HOW TO GET THE BEST OUT OF YOUR
UNDERSTANDING MICRO- TAPE RECORDER

LECTRONIC PROJECTS IN THE HOME
PROCESSORS Ey (;z.TBisho;: Ll Price £2.50 by P. J. Guy Price £1.90
OVt Price£430  SIMPLE CIRCUIT BUILDING A GUIDE TO AMATEUR RADIO
THE FIRST BK OF MICROCOMPUTERS by P. C. Graham e by P. Hawker Price £1.70

HOW TO BUILD YOUR OWN soup 110 SEMICONDUCTOR PROJECTS FOR  AMATEURS
STATE OSCILLOSCOPE THE HOME CONSTRUCTOR by R. H. Warring Price £2.80

THE OSCILLOSCOPE IN USE HAM RADIO ) BEGINNER'S GUIDE
by I. R. Sinclair Price £2.85 by K. Ullyett Price £5.00 by R. H. Warring Price £2.90
We have the Finest Selection of English and American Radio.Books in the Country PRICES INCLUDE POSTAGE

19-21 PRAED STREET (Dept RC) LONDON W2 1NP
Telephone: 01-402 9176

ELECTRONICS

RADIO CONSTRUCTION FOR

Price£320  MAKING TRANSISTOR RADIOS A

20Hz to 1TOOMHz -£77.55

FELL

S §) g =

(+ VAT 15% & P & P. £90.91) Export + 10%

oo
I

' =5= Continental Speciasities Corporation 100 MHZ Frequency Counter

It's an incredible price for a very credible frequency
counter . . . Continental's MAX-100.

It comes to you from a major American corporation
and has one operating range, and one only: 20Hz to
100MHz, minimum. (Guaranteed.)

So we've pensioned off the range selector, and fitted
the sharpest of LED displays. (Sheer brilliance.)

We've also designed the MAX-100 around the latest
in LS| technology; and built-in high sensitivity, with a
30mV trigger level; protection against high transients;
and an outstanding accuracy of 3ppm. (What performance!)

But, most importantly, the MAX-100 is totally
automatic — and available now. In fact, you could have one
tomorrow.

Hesitating? Just take a look at the spec. Then, if you're
ready to order immediately, call us on (0799)21682. And

JULY 1980

your MAX-100 could be on its way, today! (Continental'
are great performers, t00.)
For data, please use our enquiry number.

Specification * Frequency range 20Hz to 100MHz * Input
impedance 1 megohm shunted by 56pF * Sensitivity 30mV to
300mV r.m.s., from 20Hz to 100MHz * Timebase accuracy 3ppm
*Temperature stability 0.2ppm per °C * Max. ageing rate 10ppm
per year * Overfrequency indication * Low battery power alarm

* Operates from a.c. mains, dry or rechargeable cells, or 12Vd.c.
auto battery * Dimensions 45 x 187 x 143 mm. * Options: 12V
auto. cigar lighter adaptor; battery eliminator/charger; r.f. antenna;
low-loss r:f, tap; and carrying case.

Quality. At a low,low, price.

C.S.C. (UK) Limited, Dept. 16D
Unit 1, Shire Hill Industrial Estate,
Saffron Walden, Essex. CB11 3AQ.
Tel: Saffron Walden (0799) 21682

Telex: 817477.
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TRANSISTORS B :g:
AC126 16p  Bp239C 23p
AC127 16p  BD2A4A/C 30p
hea28 50 BD246 32p
AC153 11p  Bp2s3 ap
-AC176 e Bp37s 35p
Ac188 10p  ppagy 5p
ACY20 30p  BD438 28p
ACY21 20p  BDE78 Pwr. Darl. 50p
oo 22p  pX33B Pwr Darl
AD161/162 44p
match pair 70p BDX77 97p
AF116 21p  BDY20 86p
AF119 35p  BF115 18p
AF124 27p  BF137 11p
AF126 27p  BF167 18p
AF127 27 BF173 18p
AF139 23p  BF178 23p
AF178 35p  BF179 23p
AF180 35p  BF180 12p
AF181 33  BF181 8p
AF239 35p  BFi82 18p
ASY60 35p  BF183 18p
ASY6E3 4P BF184 18p
ASY73 35p  BF185 18p
ASZ27 4D BF194/A 5p
Autto £1.43  gF195/C/D 5p
AU113 £1.18 BF196 5p
AUY10 700 gFie7 p
BC107/A/B 69  priog 5p
BC108/A/B/C 60 Brooo 13p
BC109/B/C 6 Broga 3
BC1258 3P BRaaac 7ip
BC140 150 Bross 3
» gE2s6 ap
BCHM47/A/B/IC 5P gpjselB/LC 3p
BC148/A/C 50 Rrse; 200
BC49/A/B/CIS 5P  RBFses 295
B> I»  BF263 29
8C157/A SP BF274 %
BC158/A/B 50 ar3%4 ip
BC159/B/C 50 B33 Tep
el 80  BF355 15p
peil2 P BF394B 3p
BC172¢ 7P prasq &
e 4P BF4gq 10p
1774 14 BFe1s 27p
BCI78A/B/C  14p  prey 27p
BC1798 p  Brass 15p
BC182/AL 50 BrQ37 156
HELED 3p  BFQs85 15p
BC183/AVAL/LLC/B BFR34A 36p
3p  BFR38 68p
BC184L 5p  BFR86 _ 19p
BC186 21p  BFS21FETpair  £3
BC187 8P BFS28 Dual MOS FET
BC204 1p 50p
BC212L/B 5p BFT30 15p
BC213L 5p  gFT31 15p
BC213LA 3p  gFT3g 15p
BC213LB 4 BFTal 15p
BC214B 50 BFT60 4
BC214L 3P BFTet 15p
sl 7ip BFT/0 15p
2 5p  BFT71 15p
BC238B/C 7ip BFW10 FET a6p
B8C239C 7 BFW11FET 46p
BC251 3p BFW30 15p
BC2578 7ip BFW31 15p
BC258B/C 7ip BFW57 18p
BC259C 7ip BFWS58 18p
BC302 15p  BFX12 23p
C304 150 BFX29 15p
BC307 7P BFX30 16p
BC308B/C 7P BFX37 16p
BC3098 74P BFX84 20p
BC327 5p  BFX85 14p
8C328 6p  BFX88 20p
C338 5p BFX89 20p
BC382L Tip BFY39 20p
BC3848 7ip  BFYS0 13p
BC547/A/B 5p BFY52 15p
BC548/A/B/C 5p BFY75 15p
BCs49C 5p BFY90 40p
BC556 5p BLY10 23p
BC557/8 5p  BR10Y ) Prog. 20p
BC558A 5p BRY39 } Uni- 29p
BC559 5p  BRYS6 | Junct. 29p
BC612L 4p  poves 36p
BC‘)’(V:ZZ‘ R 1 BSVI9 50p
BC P Bsveo 50p
s 100 gSygi 75p
Eo 1% Bsxi1g 15p
BCy11 280 BSX20 VHF Osc. 10p
BCY31 59p  goxaq 10p
oS 190 BSX78 8p
2 SY40 30p
e 8 BsyssA 106
a2 8 BU10s 64p
CY798 15p
B BU105/04 78p
BCZ11 s2p  B10S s
o bk
BD(BRC}116 ;5: BUX 66P, 150v, 32:6
BD133 28p
BD135 25p  D1693 £2.85
BD136 25p  GET102 48p
BD137 28p  GET111 45p
BD138 28p  GET120 30p
M103G MOSFET 30p
BD137/8
match pair 60p MA393 p
BD139 17p MD7000 £2.25
BD140 26p  ME2 13p
BD142 asp  ME0412 14p
BD156 50p ME8003 20p
BD201 g6p  MJd81(BDY23) 23p
8D202 64p  MJE3T1 40p
80203 86p  MJE2371  ‘s0p
BD204 86p M 15 Russian
BD232 52p . 25p
BD233 20p M N 41/A Russian
BD234 13p’ 25

MPF131 Duai 2N2586 15p ELECTROLYTICS — Hundreds more in catalogue i
MOSFET 15p 2N2614 4p Value/Voltage 1) oz
AR AESOdbek Sy 12 | Tant Bead .033/35v 3p. .22, 47/35v 6p. .1, 1/35v, =28
lse  2N2834 e 8p. .22/20v. 3.3/16v, 4.7/35v, 10/25v, 22/16v 9p. Q_lv—,a%
Mgg%%lmprove 50p  2N2905 15p 10/3v 10p. 2.2/50v 11p. 3.3/35v 12p. wd3 S
1 16A Russian 2559 %zggggm :: Wire End % a e
Nkram " 23 IN2oze ap | 63v2.2 3ip. 4.7, 4p. 10,33, 5p. 2.5 3p. 1.5, 22, 47 Awz s .
NKTA52 20p  2N3020 25p 6p. 68, 100, 220 8p. 150 7hp. 330 8p. 470 12ip. 3282
nLafed e e 32 | 1000 29p. 25v 6, 6.4, 10, 12, 16, 22, 25, 30, 33, 40, Qzkuo
MR o s | 47508t o0 o el e 20ip 20 ) 20528
24 , b : . . 3.3/50, = w
e ?2: Nyes 250 10/50 4p. 100/10, 47/16 5p. 100/16, 100/35, 220/16 z0o0d
NKT775 16p  2N3418 15p 6p. 470/6.3, 10/350, 470/16 8p. 1000/16 10p. quax,
NKTME2 13p  2N3553 56p 1500/6.3, 74p. 2200/10 20p. 4700/10 9p. 15/ 160119. o 2 a Z0
52 4 nam R | GEsdeeaticm i W g =2
e 2000/100 82p. . : 2
o AT Gkt 20 10,000/16 36p. 2000/50 35p. 2000 plus 2000/50 29252
8&5 13p  2N3704 4p 40p. Full range in catalogue. &5 mg Eh
0C71 & any07 3p - - EQESE
QC72 (XK120) 2 N P | CAPACITORS: up to 500v: Ceramic up to 4700p BE2S
bc7e 150 2N3714 80v 150w 2p, to .047 21p, to .1 Sp, to 1mfd Bp. Silvermica up to Wwang
Ocas prid 2N3794 ?ip SgbOPF Sp, tg .01 21p. Poly, etc up to B20pF 3p, to o = a 80
06300 3(1’: 2N3799 18 | 0.12p, to.27 5p to .47 51p, .5 9p, .68 11p, 047/630V 3.0 =
cn B AE | hiddieage e W oFoed
0C202 66p  2N3904 3p 1mFd up to 250v 10p. 1. 528 -
0ce03 50p  2N3906 sp 100v 143. 4/16v 25p. 4.7/63 10p. 6.8/63, 25/50 19p. g =<z o
ge/al e M 130 | 10/100 30p. 8/20v 40p. CAN 1/350 12p. 8/660 Sz i
0p3N42522 2P 2na0zg o vac £2. 3/660 vac £1.75. 5/150 70p. 6/450 vac 98p. Nno<
5 2ok 20 % bt 7,56, 82, 100, 120, 300pF So5%
P7029 30p  2N4062 ap Pulse Tube: B-12kV, 10, 47, 56, 82, T 3a>4
PXB103 P 2N4285 17p 2p each. Hundreds of others in Catalogue 0,00
o Ll =483
B W ’
R0w0B  £118  aNasocoy 2w 365 | MARKED FULL SPEC DIGITAL IC.'s . ~208
2540 €170  2Nd918 15p ixed pos
o Zo sty 12 Branded — New 25 for £1 Mixe Q:E EE
SB240 26p  2N52 P RS &
SFT357 26p  2N5248 FET 3p TV MAINS DROP En<a
gﬁggas 433 gmgggg ggg 5 assorted multiple unitsfor . . . . . . .. - 45p : g 3 s g
TE886 £1  2N5449 3p ) xoa
TIP30 zfp 2N5484 37p 16 Watt Power Amp. :;IIoc!u_le . g g 52
TIP31 24P N5927 36p 35v 1A power required, giving 16 wi
TiP32c ggs 2N5954 P, 80v, 401 AMS into 8 b £3.65
i P . volt regulator 103, - equiv.
Tiser 3 aneoznerudT dp | U508 10N T wark 436 volt. Adjveisble
TIS73L 3p 2:21224 36p short circuit protection. Sacrifice at  75p m
Tiss0 B 2N6385 Pwr. Darl. 54p
Rgg;GY 12: 25701 18p RESISTORS Skeleton Presets h
TIS98 3p ggﬁ;g ;gg fo /s 2 watt . . 119 Slider, honzontzl ;)r z
ilked 200 25A80 3ep | Jwatt. .. ... p vertical standard 7p
;8;3? }S 25A83 36p 1or Z%SW e “g or submin Sp. m
SA141 36p Upto1 wiwoun
TO::?NB }p §5A142 36p 10p, 10 same value z
Tons0 ol 205 7sp THERMISTORS
Vase. 20p 25354 38p RELAYS and V.D.R's W [ =]
U14710 20pi2a200 3 | Rs/Aima reed relay, CZ1/2/6/1114,  KR22, o
ZT403p SoRJcRrl 380 | 1K12v or 3k £2'18-30v KT150,  VA1005/6/8] r—
ot 010 oA sop | e coih normally e T e E
ZTX300 9p &
ZTX327 18p 25856 ;gg 12y dpco. heavy duty 1o74/6/7/1082/6/ 1091/ <
1 9 Clalune i n . . cpon. I .
g)l(gg 33: gggg“ g:; gooan 4 p/co min sealed Rod with spot blue/ : c
2G302 12p 25B135 25p 75p. Base 10p. 1awn/gr;?r21b . '
2(3309A 28" 258136 25p | DIL.37-12VS.P. £1.00 5339/034 i /350 2y h :
26301 p 25816 S0P £2202Z /02 .
26371 TEpEEeEl D Son POTS YF020 . 2 .
2RAaeR e 25B176 20p Wirewound 38p. Log or Kh’:’sgicea.d FYRéE‘:gOLSSBE
SN5e8 i 25818 Sepi) \sinirecipizss, SHBLED oad . KB13 . E299
2N601 £150 258487 0 [ gy Wil SR Al DHP230 . 300K52 Glass a @
25D315D 80p Dual 45p. Dual switc m -
2Ned 2Zp 10373 N, 35w, 300 55p 1.5m. Edgetype 10 bead A Yo o0
2N706A 1§p 54p for a0p p QE E ; 8,
2708 P 40v, 50w : 5 S
2N914 5O, BT - gr -
N9 A2p) TOCK ITEMS AND COMPUTER & s
40235 50p | END OF LINE S 2 84
OB I 3| Maomepesoan v B TS0
40816 30p CONTENTS , , =9
%m?g; :22 SILICON, GERMAN'%M'DIISSVEQNDH'I‘“GS'?':BOWREER : z -g
AN : P 2
N5z 16 HUGHES SISTORS. CAPACITORS. ELECTROLYTICS TRIM. 5 E g
o o MICRO POTS, POT CORES, CHOKES, ass
2N1395 25p . .
2N1484 £1.15 ELECTRONICS Glduis;, Ere £4.30 Q g % .§-
2N1487 90p 3lb for £2.30 71b for £4. £
2N1490 £3 400MW -8
2N1500 30p | ZENER DIODES 3" Tape Spools  5p m < B2
gm??: }gz 200 IN CLEAR 1k horizontal preset . Vo'rt S(ﬂenoid g 7] :
2N1716 15p PLASTIC with knob 10 for 40p of 3 £1.20 m es
2N1748 28p GED LID Box & 2
HINGED 0r s>
2N2192A 15p g2
'1:22:; :ip CORCLNEN ENM Ltd. cased 7-digit counter 23 x 1§ x 13" l: -]
2N22 p BOX ey ZES
2:222;/:\ :p s approx. 12V d.c. (48 a.c.) or mains 1. = & £s
2N222 P .30 . ET
2N2369 10p - ﬁ g5s
2N2401 7ip 3V, 3.6V, 3.9V, Motorola ex-equnzr:ent {unused) 2N3055 o 2
M2 el 43vaay, 2 Z T=%
=
A e ey SAPHIRE STYLI. 10 different; dual and ‘2 £ E
10forap RESISTOR PACKS single point, currr\ﬁnt apdcr)lard to get types. < g a2
5K6 "100 for 40p | 200 for 80p Y mix B
100I2V;W 68 1Vsr 4 iw 5% Ca:(bongfi(lnl'ln = _, = n";
12K 'fsw 2% | 100, 100K, . =3
e 560,‘/:: Zel k287K INDICATORS . m ] i
2MT B 2w Igin D676 red, takes M.E.S.bulb . . . . . . p
10 tor Sp { 10K '/w aw 5% Carbon ?;\?olt or Mains neon, red pushfit . . . . . . 23p m o = &
3K9 1w | 100K *ow | Film 100 for 20p . 1 h O E
i 36 R.S. Scale Print, pressure transfer sheet
2M2w [2M2 w4 5 1g0 360, 560, | F-S- . Phcka  agp
3M3aweliIMe 2wl kMo NElo! =X
1M5 1w | 3M9 ‘sw -
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, caps, etc) can

ed. Catalogue often shows

much lower individual value price.

i.e. pots,
ALL ENQUIRIES, ETC. MUST BE ACCOMPANIED BY A

STAMPED ADDRESSED ENVELOPE

only be collectively pric

Due to lack of space,

S.A.

TOTAL ALSO INCLUDE 12

88
4y
da
£8
of?
-
23
22
52
£2
53
a8
o
¢4
o0
=)
S0
2
£

Tose value and take 4-6 weeks to clear.

‘s draft (sterling) same day service. Foreign currency
VAT content becomes documentation charge.

from a Monday banking to ensure clearance. Export —

UK - Postal Orders for same day service. Cheques require 8

days

banker
money orders etc. can
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BOXES - Grey poly-
styrene 61 x 112 x
31mm, top secured by 4
self taplng screws 67p;
Clear perspex with sliding
lid, 46 x 39 x 24mm 11p.
ABS, ribbed inside 5mm
centres for P.C.B., brass
corner ingerts, screw
down lid, 50 x 100 x
25mm orange 69p; 80 x
150 x 50mm black £1.08;
110 x 190 x 60mm black
£1.62.
DIECAST ALl superior
heavy gauge with sealing
gasket, approx. 62" x
2% x 17" £1.60; 3/ x
2°%0" x 1°" £1.10.

AMM

VARIABLE C.

PROGRAMMER 10, 12 or
15 pole 2 way, 50VAC
motor— serles with 1mfd,
or 3k 10W or 15W pygmy
buib for mains operation.
Ex equipment £3.10

CATALOGUE
5300 TEMS AT PRICES
YOU WOULD _ NOT
BEUEVE BEFORE IN-
FLATION, YOUR MONEY
MUST GO TWICE AS FAR

75p PLUS 30p POST.

Photo Diodes: = BPX40,
BPX42, BPY10, CQY77,
CQY17, BPY68, BPY69,
BPY77 36p.

Wire end neons 4p.
Photo transistors: BPX29,
BPX43, BP103, 2N5777
Darlinaton. 36p. OCP71
40p. LED’s (Mullard Sei-
mans} Red .2” 8p. .125"
9p; Green .2" 11p; .126"
124p; Micro  Yellow

LD481 Z4p.

PHOTO SILICON CON-
TROLLED SWITCH BPX66
PNPN 10 amp 36p

7 SEGMENT L.ED.
DISPLAYS

.3 Red com. anode 81p
.5 Red FND 500 C.C. 72p
6" Green R.S.CA. £1.77
5082-7650 Red com.
anode

5082-7653 Red com. cath
5082-7600 Yellow com.

anode
H.P. Highbrilliance .43"
72p

HEWLIT PACKARD
MULTIPLEXED .12” 7
SEGMENT LED
DISPLAYS

3 Digit HP 5082 7413 45p
4 Digit HP 5082 7414 45p
5 Digit HP 5082 7415 45p
Minitron 0.3in 3015F

filament £1.25
Infra red transmit diodes
CQY11B or LD27 High
power 1.6-2v or 3-3.5v
Pulse 53p
LD242 36p
H15B Photon coupled
isolator |.R. diode and
NPN  Photo-Darlington
amp 26p
Data Sheet 10p
CNY17/1 opto couploer

7

P
Cold cathode tubes L.T.T.
G517A or 5870L 60p

DIODES

BA182 Varicap

BAX14

BAX54

BAY36P

BB103 Varicap

BB104 Varicap

BB109 Varicap

88110B Varicap 4p

BB113 Triple Varicap
43p

BB139

BRIDGE RECTIFIERS

BYX10
0OSH01-200
ECA433

Texas

L.R.

B40C 3200

BC30 C350
350V 9F2

500V 9E4
Miniature - Meter Type

1 w04
MDA104
WO2 Ex Equip
wOos
wos
1BIBY234
IBIBY235

Centercell

CRHG/3
CSD117YLZ

N5456 15p
5082 2900 RF Schotky
Barrier 20p

Wet Tantalum
Capacitor.
Plessey A Series
250 MFD 15 Volt
Pack of 5 70p

Magnetic Cartridge
Diamond Styllii
Price per pack of 3
G800 £5.62
GB800E £10.45
G850 £5.51
MC100 Cartridge

£5.16

MC150 Cartridge  £7

RECTIFIERS

Volt Amp
1

_—
fewteaten)

Thyristors

BTX18-200
'BTX30-200
BTX18-300
40506
2N3228
BT 109/SCR957
BTW92-600RM
BTX95-800 Pulse Modulated
2N5061
2N5064
T3N06C00
T3N1C00
72RC2A
71CG80
151RA100
151RA120
CR121103-RB
2N5757
528008
S$5800M
$112M
$3700D
70p BT107
70p

>
B
°

OO0 NG
wwoeNCnas o

N Wwww

BY1202
BYX20-200
B8YX22-200
BYX38-300R

BYX38-1200
BYX42-300
B8YX42-300
BYX42-1200
BYX46-300R
BYX46-400R
BYX46-500R
BYX46-600
BYX48-300R
8YX48-600
BYX48-300
BYX48-1200R
BYX49-300R
BYX49-600
BYX43-900R
BYX49-1200
BYX52-300
BYX52-1200
BYX72-150R

55 Avalanche

ZENER DIODES

4/500MW. BZY88, BZX97, etc. 5p
2v. 2v7. 3v. 3v3. 3v6. 3v9. 4v3. 4v7. 5v1. 5v6. 6v2. 6vB. 7v5. Bv2.
9v1. 10v. 11v. 12v. 13v. 13v5. 15v. 18v. 20v. 22v. 24v. 27v. 30v.

33v. 43v.

1.3/1.5WT BZX61, BZY97, etc. 1ip
2v4. 2v7. 3v6. 3v9. 4v3. 4v7. 5v6. 6v2. 6v8. 8v2. 9v. 10v. 11v. 16v.
18v. 27v. 33v.

2.5WT BZX70, etc. 13p
v75. 1v. 2v4. 3v6. 3v9. 5v6. 6v2. Tv. 7v5. Bv. Sv. 10v. 11v. 14v.
15v. (8p). 20v. 22v. 24v. 26v.

SWT BZV40, etc. 15p
3v3. 3v6. 3v9. 4v3. 4v7. 5v1. 5v6. 6v2. 6vB. 7v5. 8v2. Bv7. 9v1.
10v. 11v. 12v. 15v. 33v. 68v. 120v.

10WT Z5D, ZX, etc. 20p
4v3. 4v7. 5v1. 5v6. 6v2. 6vB. 7v5. Bv2. 11v. 12v. 13v. 16v. 18v.
21v. 22v. 33v. 36v. 39v. 68v. 150v.

BZY61 Laboratory Standard 400MW 7v5. Voltage Regulator
Diode 12p
20WT BZY93, etc. 44p
8v2. 12v. 39v.

BYX72-300R
BYX72-500R

0A210
RAS3 10AF}
Avalanche
REC53A
S10BR30
SKE4G
SR100
SR400
IN3254
IN4002
IN4004
IN4005
IN4006
IN4007
IN5059
IN5402

15138

18921

[N
o=

8..—.—@

TRIACS

7wW8a4 3p
BTX94-100  £2.25
BTX94-1200 £5

Astec UM 1663E36 Pal Encoder and UHF Video
Modulaior £250

www americanradiohistorv com

METAL-CASED SOLID TANTALUM CAPACI-
TORS ONLY 12p ANY VALUE. (Afew values are ampile
lead ex unused equipment) Despite World Tantalum
Shortage.

PROFESSIONAL ELECTROLYTIC
MFD/VOLT

47/35
4.7/50
4.7/15
5.6/35
6.8/6
6.8/35
6.8/50
8.2/20
10/20
10/25
10/35
12/20
15/12
15/20
18/15
18/50
22/15

33/10
-33/20
33/35
39/30
40/10
40/50
45/30
47/10
47/20
47/25

.0068/35

22/50
25/35
25/50

639




SEE PRECEDING PAGES FOR ORDERING INSTRUCTIONS
Cut out and keep these 3 pages. Over the months they will
[} ] bring to you some of the 6,000 items stocked.
542 Servo Amp 18p 74180 12p MC862P 4p ZN414 AM Radio 79p
565 Timer 20p 74192 33p  MC863P 4p  ZST131A 8p
702 CL 25p  74LS192 60p  MC1306P 40p
709/72709 {(14pin10p) 18}p 74193 38p  MC1307P 1 354p
710 28p 74196 36p  MC/CA/BRC 1310P St. Dec. 35lp
724 20p  745196/82590 65p  MC1312P Stereo Decoder 40p | ROTARY WAFER SWITCHES
741 OP Amp 16p 74197 50p MC1314P 35ip Pole W
747 44p 7415221 52p  MC1315P 35ip R =
748 30p  74LS290 47p  MC/BRC1330 85p a 3 409
930DC 4p 74293 80p  MC1350P 35lp : B 4(,P
933DC 4p 74298 £1  MC1351P 35ip g o & 3P
936DC 4p 4490 £1.30 MC1357P 35ip b 239
937DC 4p 7805 (TO3) plus 5v Reg. 64p  MC1358PQ 35lp 4 55 239
946DC 4p  7905— Sv Reg. 54p  MC1596L 35ip 4 o 409
949DC 4p  80B0AC.P.U. £360  MC3302L 75p 5 T 259
953 — 42300 Triple 2 Input NAND 4p 825129 £5  MC4044P £1 2 D A0S g B
961DC 4p  9093DC 4p  MC4344P £3.50 5 i 489
962DC 4p  9112DC 4p  MICIC 25p 5 o A
963DC 4p 93510 £1  MK2686 36p 3 5 23P
1315P2 36p 93N £1.20  MK4012 Memory 38p ol 239
2102 Memory 73p  93L16 36p  ML237B £1 ;) ; 2P
2716 Eprom £14 9370 25p  MMS5233C.P.U. 36p P 3 459
3351-2DC40x 9BitFIFO2MHZ  £1.07  930399-256 Bit Shift Register 4p  MMS5335D C.P.U. 36p i 5 479
7400 10p  930399-480 Bit Shift Register 4p  MMB5387N £3 5 e 239
74H00 26p  930399-500 Bit Shift Register 4p  MMBO08 C.P.U. 36p g j o P B =D
74LS00 13p  930399-512 Bit Shift Register 4p  MPC900 10A— 4 to 30v Reg. [ 3 Plus Of‘;'"s -Fe 23P
74500 18p  AJ371-002 4p  MT300 Volt Reg. 8p | 2 3 (L sop
7401 7ip  AY38500 TV Game £2  MT305 Volt Reg. et Al P
74H01 26p  AY58300 Ch/Time Display 36p  SAABBI1 6p | o 3 fs%c ‘ lam.  small centre,
7402 11p  BRCM300 Volt Reg. £1.40 SAA1010 34jp pole, 10 way wafer 5p
7404 11p  BTT822 £1.73  SAA1025 £4
54/7406 15p C500 Calculator 37p SAS580 18p |
7408 13p  CA139AG Quad Volt Comp. 54p  SAS590 18p
74LS08 15p  (T)CA270AE £1  SGS308 Op. Amp 4p
7410 10p  (T)CA270CW/AW 35)p  SL403A3Wt Amp 38p
74L10 25p CA3001 RF Amp 86p SL442 36p "7 MILLION CARBON FILM
74H10 26p CA3028A 75p  SN7528 11ip RESISTORS PURCHASED
7411 8p CA3044 £1.20 SN15836 25p Yo Ya—= o = 35— T — 1'/aWL.
5413 16p  CA3046 40p  SN15844P 4P | skra and Piher mainly 5%, few
;ﬁ}; igp Sﬁgggz‘, 32” Sﬁ}ggjg 32" 2%. Lucky Dip as the packs come
7420 113 CA3065 363 SN15851 503 {(will not duplicate under 20 packs)
74520 50p CA3083 65p SN15858N 55p due to cartons packed tight and on
74522 18p  CA3086 29p  SN15862 6p | top of each other to ceiling of
;322 18p c/;goss 54p SN;5107 £1.15 warehouse.
2 16p  CA3093 36p N75108 36p
5430 12p  CA3123 73p  SN75110 46p PACK OF 100
7430 11p  CA3132EM £222 SN75150 18p FOR 20p
74L30 11ip  CA3146E 90p  SN75235N 11p
7432 13p  CA3183 80p  SN75451 36p
54/7437 13p  CA3189 73p  SN76001 36p
8 14p  CA3401(LM3900) 36p  SN76003 5Wt. Amp _36p g
74H40 26p  CD4001 14p  SN76003N 5Wt. Amp £1.10 Gents 3” 4-6 Vac Dome Bell
7442 26p  CD4002 12p  SN76013 5Wt. Amp 36p £1.50
741542 40p  CD4009 19p  SN76013ND 5Wt. Amp £1.18
445 42p  CD4011 14p  SN76023 5Wt. Amp 36p
7450 11p  CD4012 13p  SN76110P 35ip
74H50 26p  CD4013 23p  SN76115N 35}p
7451 7ip  CD4014 36p  SN76131 58p
7454 11p CD4018 43p SN76226 58p I.C. SOCKETS
74L54 11ip  CD4019 25p  SN76227 59p Low Profile
54/7472 20p  CD4022 36p  SN76228N £1.60 8 Dil 9p. 14 Dil 11p. 16 Dil 11
74172 25p  CD4023 19p  SN76396 (TBA396) 35)p p- B P-
5473 12p  CD4028/MC14028 a2p  SN76630 18p 28 Dil 22p. 14 Dil to Q 8p
7473 17p  CD4029 54p  SN76650N 50p Standard
74H73 26p  CD4033 72p  SN76660N 35p 14 Dil to Q 8p. 16 Dil to Q 11p
7474 13p  CD4035 54p  SN76666N 354p
74074 25p  CD4040 54p  SN158093 50p
7475 24p  CD4046 36p  SN158097 ap 5
54/7476 19p  CD4050 25p  SN158099 50p
7480 22p  CD4066 27p  TAA263 Amp 75p
;482 35p  CD4069 13p ;ﬁﬁsog 1Wt. Amp £1
483 45p  CD4078 19p 32 35p
741583 47p  CD40o4 72p  TAAB50 Volt Reg. 23p SLIDE POTENTIOMETERS
54/7486 18lp  CD401%4 72p  TAA700 £2.30 80mm Track
7489 40p  CD4502 44p  TAD100 AM Radio £1.22 | LOG LIN
54/7490 ) 25p  CDP1802 Cosmac £3.60 TBA120S/CQ/SB/B TV Amp 25p | 250 §1 30p 500 S 30p
7493 Binary Counter 25p CDP1833 Cosmac £3.60 TBA240 £3.90 1K 30p 1K 30p
54/74L.95 25p  D3624 36p TBA395Q £150 | 5K 29p  2K2 27p
741598 £1.25 DM8214C.P.U. 36p TBA396 36p | 47K 23p 5K 30p
74107 20p  FCH111 8p  TBAS50 £1.61 | 50K Neg. 30p 10K 30p
74L5107 26p  FCH201 18p  TBAS60C 52p | 100K 23p 22K 25p
748112 38p  FCJ101 50p  TBA80O Amp 52p | 250K 36p 47K 24p
74118 75p  FPQ/MPQ37254 Tr. Array 45p  TBA810 Amp 70p | 470K 24p 50K 17p
74121 12p  FZH151 18p  TBA920 70p | 1M 25p 100K 30p
74122 18p  FZH191 18p  TCA270Q/SA/AE/OS £1 | 2m 30p 250K 18p
54/74123 35p  FZH201 18p  TCA270SQ 55p 500K 19p
74132 44p  IM5623 C.P.U. 36p  TCA440 £1.25 40mm TRACK
74141 42p  LM300 VolitReg. 86p  TCAB830S Ex. Equip: 18 | o6 LIN
7415145 93p  LM309(Ex Equip.) 5v Reg. 60p  TCA830S 37 | 1ok 30
74150 12p  LM326 Voit Reg. 20p  TCA4401 £1.25 | op 309 470K o
74157 32p  LM340T6 6v Reg. 36p  TCEP100 £1 | 5o¢ 73 P
74154 16 Way Dist. 35p LM343 Amp 4p TDA/MC1327 18p 100 30p
74155 12p  LM1303N 65p TDA2610 71p
74157 12p  LM/MC1458N 19p  TDA2680 71p 30mm TRACK
74165 58p  LM3900 Quad Op. Amp 36p TDA2690 71p 1 LOG LIN
74167 23p  MC830P 4p  TL720 28p | 5K 30p 1K 30p
74173 44p  MC833P 4p  TMS4034 Memory £1.08 | 22K 30p 5K 30p
74176/8280 30p  MC837P 4p  TYA0171 4p | soK 20p
MC846P 4p  XR215 £2 | 100K 30p
640 RADIO AND ELECTRONICS CONSTRUCTOR
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ELEGTROVALUE

SUPPLIERS OF COMPONENTS THAT COUNT

SIEMENS | NASCOM | VERO

SEMI-CONDUCTOR | MICRO COMPUTERS
CAPACITORS AND
FERRITES ANCILLARIES

| RADOH
ISKRA POTENTIOMETERS

R
ESSTORS I~ 0P 10-ELECTRONICS | swir ATALOGUE 1

OUR MINI-SELECTION POINTS THE WAY!
EXAMPLE ONE - SOLDERING IRONS

Aryx 50 £12.08 net Antex x 25 £4.83 net
Isotlp £25.90 net Desoldertool SR3A  £7.48 net
Antex £4.83 net 500 gm reel solder £6.61 net
EXAMPLE TWO PRINTED CIRCUIT MATERIALS

PCB’s 300 x 150 mm Etch Resist Pen £1.14
SRBP S/S £1.38 D/S £1.73 Breadboards

F/Glass S/S £1.96 D/S £2.13 Bimboard £9.23
Positive resist 75cc E'I 67 Eurobreadboard £6.56 net
Ferric Chloride 500 g T-DeC £5.18

EXAMPLE THREE - SWITCHES
Chrome toggle
Std. SPDT 65p
Min. SPDT 66p

13A time switch adaptors
DPDT 89p Smiths TS100 £14.43 net
DPDT 92p Wavechange Lorlin, 1P12W,

2P6W, 3P4W, 4P3W  46p each

EXAMPLE FOUR - CAPACITORS BY SIEMENS

Polyester 7.5mm PCM

1,1.5,2.2,3.3,4.70F, 10, 15, 22, 33, 42pFBpeach p12p, .15 15p, .22 18p,

.33 21p, .47u 27p, .68 34p, 10mm PCM 14 37p.

Electrolytic, axlal (u FIV)

1/40 24p, 1/100 15p 2.2/25 24p, 2.2/63 15p, 4.7/16 24p, 4.7/40 15p, 10/25 15p,

10/40 18p, 22/25 18p, 22/40 18p, 22/63 19p, 47/10 18p, 47/25 18p, 47/40 16p,

47/63 20p, up to 1000/16V 36p, then 1000/25V 49p to 47/16 65p.

Also full supporting ranges of other ceramic, plastic and electrolytic caps.

EXAMPLE FIVE — POTENTIOMETERS BY RADIOHM

Single gang lin or log 34p (Twin types stereo rmatched)
Twin gang lin or log 93p Slider knobs 10p each.
Mono slider lin or log 83p Presets lin, horiz, or vert at  10p
Twin slider lin or log 136

EXAMPLE SIX — RESISTORS
s, 'f2, *1«W 2.3p 1W 6p
Wirewound from 21p

AND AS FOR SEMI CONDUCTORS .

1N914 6p 40673 9%p MU4B1 E1 .70 T1PA1A 69p
1N4007 9p AC128 36p MJ491 £1.88 Ti1P41C 74p
1N4148 5p AC176 67p MJ2955 97p  T1P42A 69p

1N5402 19p AD136 £4.25 MJE2955 £1.13 Ti1P42C 74p
2N1599 £1.01 AD149 £1.01 MJE3055 £1.00 TI1P2955 69p

2N2369A 24p AD161 40p MPSA12 42p T1P3055 69p
2N3055 81p AD162 52p MPSA63 44p T1S43 40p
2N3702-11  11p AF127 43p OA47 14p W02 35p
2Na443 £1.78  AL102 £1.84 0OA90 8p 2Tx107,9 14p
2N4444 £2.28 BA379 29p O0A9N 8p 2T x300 14p
2N4991 98p BB103 43p 0QA202 16p 62T x500 16p
2N5457-9 45p BB104 70p 0C29 £1.23 This list i
40HF40 £2.25 B8B105 37p 0OC36 £1.18 but a f S (is
40361 49p C106D1 52p T2800D  £1.20 i O
40362 49p EN1110 92p TIP31A 52p Qe
40636 £1.69 E1210 97p TI1P32A 52p 2
INFORMATION - To show everything we supply would take about seven
pages of closely packed type in this journal — the range is enormous

including not only opto devices and very advanced sophisticated items, but
all the everyday things you need as well down to nuts and washers| IT'S ALL
IN CATALOGUE 10— OUR 120 PAGE CATALOGUE FREE FOR THE ASKING.
PRICES AND V.A.T - All prices quoted here include V.A.T. for U.K. orders.
Overseas buvers deduct 13% when ordering.

POSTAGE - For orders up to £5.57 value (U.K.) please add 40p for p/p. If over,
orders sent post free in U.K. Overseas orders sent at cost (Min. 40p).
DISCOUNTS - 5% allowed on non-net items if order value exceeds £11.50,
10% if order value exceeds £29. Quantity discount prices on most
components.

ELECTROVALUE LTD. Dept. 28(A), St. Judes Road, Englefieid Green,
Egham, Surrey TW20 OHB. Phone Egham 33603 Telex 264475,

Northern Branch (Personal Shoppers only) 680 Burnage Lane, Burnage,
Manchester M19 INA. Phone (061) 432 4945.

TUNIE

JULY 1980

TN

Build the World Famous

CHRDMA~CHIME

Give your friendsawarm 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 cabinet

@ Easy to build and install

® UsesTexas Instruments TMS1000 microcomputer
@ Absolutely all parts supplied including I.C. socket
® Ready drilled and legended PCB included

® Comprehensive kit manual with full circuit details
@ No previous microcomputer experience necessary
@ All programming permanently retained is on chip ROM
@ Can bebuiltin about 3 hours!

@ Runsoff 2 PP3typebatteries.

® Fully Guaranteed

-MP0027A Micro-computer chip
available separately if required. Full
24 tune spec device fully guaranteed.

This unique chip can be used not only for

electronic door chimes but for other projects
requiring musical output: New low price only

- inc.
Amusement Machines £ 4 [ ] 95 2Ll

Free applications manuatl
and data supplied with device!
(Or 30p separately.)

CarHorns
Musical Boxes

Alarms
Public Address etc

ALL CHROMATRONICS PRODUCTS SUPPLIED WITH MONEY BACK GUARANTEE
PLEASE ALLOW 7-21 DAYS FOR DELIVERY

D NN S I S NS

Please send me:

TO: CHROMATRONICS, RIVER WAY, HARLOW, ESSEX.

NAME

ADDRESS AN =

I enclose cheque/PO value £
or debitmy ACCESS/BARCLAYCARD account no.

= R = e 0 R

Signature R.E.C. 780

CHROMATRONICS
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ALL PRICES INCLUDE V.AT. ANDP. & P,

Red .2 12p
Green .2 21p
Yellow .2 21p
Red .125 12p
Green .125 21p
Yellow .125 21p

uA 741 8 pin 26p
NE555 32p

Sub-min Transformers
6-0-6v 100mA £1.05
9-0-9v 76mA £1.05
12-0-12v 100mA £1.15

Chassis mounting fuse holders.
20mm 8p

5 pin 180 Din Plugs 13p

5 pin 180 Din Sockets. Standard
metal type 15p

Printed.Circuit Board bonded paper,
copper cald single sided.

Approx. 2 x 8} 15p
Approx. 4} x 9 31p
Etch Resist Pen £1.07

PP3 Battery Clips 7p
PP9 Battery Clips 16p

Crocodile clips with vinyl insulation
sleeves, Red or Black 6p

4mm Banana Plugs Red or Black
12p

4mm Banana Sockets Red or Black
14p

4mm Terminal Posts Red or Black
30p

13 amp Plugs

White plastic plug fitted with 13 amp
fuse and cable grip.

Price: 48p
White unbreakable plug with a
rubber outer cover and hard plastic
insert. Fitted with 13 amp fuse and
cable grip.

Price: 52p

High Quality Desolder tools £4.75

Mains tester screwdriver with neon
indicator in handle. Tests 100 to 500
volts.

Price: 52p

Seven section Telescopic Aerials,
Chrome finish, with swivel. Collar
fixing. 82p
2 pole 2 way Latchswitches 10p
40mm dia. 8 ohms .2 watts
Speakers.

Price: £1.00

Extra Flex. Flexible wire ideal for test
leads. Max. current 6A. Black or Red.
Price: 13p per metre.
Magnetic earpiece, 8 ohm im-
pedance, with 1m lead and 3.5mm
jack plug 15p

Push to make Switches 16p
Push to break Switches 22p
DPDT Slide Switches, Fixing centres 29mm 15p
Sub min DPDT Slide Switches 15p
Standard DPDT Toggle Switch with chrome dolly 49p
Sub min toggle switches, Fixing hole dia: 5mm

SPST Toggle 68p
SPDT Toggle 72p
DPDT Toggle 80p
Rotary Switches

1p 12w, 2p 6w, 3p 4w, 4p 3w All53p each
2.5 Jack Plugs Plastic body 11p
3.5 Jack Plugs Plastic body 11p
2.5 Open framed Jack Sockets 10p
3.5 Open framed Jack Sockets 10p

Sub-min Presets

Horiz: 100 ohms, 220 ohms, 470 ohms, 1k, 1k5, 2k2,
4k7, 10k, 22k, 47k, 100k
Vert: 470 ohms, 2k2, 4k7.

All price 7p each

Heatsinks

4 inch long, for use on printed circuit boards and
suitable for external mounting on equipment. Un-
drilled. Black anodised finish.

Price: 85p

Cast aluminium, approx: 43 x 2 x 2, drilled to take one
TO3 transistor in the centre. Sprayed Black.
Price: 80p

Cast alluminium, approx: 3'/a x 5%/a x 1'/2, takes two flat
plastic type transistors on rear side of fins. Ideal for
mounting at the edge of P.C. boards and on the rear of
chassis. Sprayed Black.

Price: 85p

Black plastic self adhesive insulation tape. " wide 18m
long.
Price: 42p

14mm square self adhesive feet, brown only. Set of
four 16p

Low profile d.i.l. L.C. Sockets
8 pin 10p 20 pin 16p
14 pin 12p 22 pin 18p
16 pin 13p 24 pin 19p
18 pin 15p 28 pin 24p
40 pin 34p

Mixed pack 1/4 watt Resistors, E12 series 10 off each
value.

Price: £7.75
Mixed Pack 1/4 and 1/2 watt Resistors approx. 500
items.

Price: £3.50
Mixed pack ceramic tube, ceramic disc, polystyrene,
silver mica, ceramic plate, mixed dielectric, etc. 4 kg.
Price: £1.50

Pack of 50 mixed rubber grommets
6mm dia. Wire Neons 90 volts

Two pin Loud speaker plugs

Two pin Loud speaker sockets, plastic
57mm dia. 8 ohms .1 watts Speakers.
Price:

Three core, blue, brown, green/yellow P.V.C. insulated

13/0.2mm copper conductors sheathed overall in

White P.V.C. Nominal O.D. .9mm. Nominal current

rating: 2.5 amps.

Price: 20p per metre

Crystal earpiece, with 1m lead and 3.5mm jack plug
40p

Please add £1.00 handling charge to all orders
OUR NEW CATALOGUE IS NOW AVAILABLE.
SEND 22p FOR YOUR COPY

HARRISON BROS. P.O. Box 55, Westcliff-on-Sea

Essex SSO7LQ

Telephone: Southend-on-Sea (0702) 32338
TRADE ENQUIRIES WELCOME

RADIO AND ELECTRONICS CONSTRUCTOR
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MOTORS

1.5-6VDC Model Motors
22p. Sub. Min. ‘Big Inch’
115VAC 3rpm Motors 32p.
6 volt standard cassette
motors new £1.20. 8 track
12V Replacement Motors
55p. Cassette Motors 5-
8VDC ex. equip. 70p.
Geared Mains Motors
(240V) 25 rpm 75p.

115VAC  4rpm  Geared
Motors 95p.
SEMICONDUCTORS

LM340 80p. BY103 10p.
2N5062 100V 800mA SCR
18p. BX504 Opto lsolator
25p. CA3130 95p. TBABOO
50p. 741 22p. 741S 35p. 723
35p. NES55 24p. 2N3773
£1.70. AD161/2 70p. ZN414
75p. BD238 28p. BDA438
28p. IN4005 10 for 35p.
TIL305 alpha numeric dis-
plays £250. TIL209 Red
Leds 10 for 75p. Man3A
3mm Led Displays 40p.

PROJECT BOXES
Sturdy ABS black plastic
boxes with brass inserts
and lid. 75 x 56 x 35mm
65p. 95 x 71 x 35mm 75p.
115 x 95 x 37mm 85p.

MOTOROLA PIEZO
CERAMIC TWEETERS
No crossover required

25"  Direct Radiating
Tweeter, maximum rating
25 volts R.M.S. 100 watts
across 8 ohms. Freq. range
3.8kHz-28kHz, £3.65

3.5 Super
mounting),
rating 25 volts R.M.S. 100
watts across 8 ohms. Freq.
range 3.8-2.8kHz, £4.50

Horn (flush
maximum

MORSE KEYS
Beginners practice key
£1.05. All metal full adjust-
able type. £2.60

MINIATURE LEVEL
METERS

1 Centre Zero 17 x 17mm
75p. 2 (scaled 0-10) 28 x
25mm 75p. 3 Grundig 40 x
27mm £1.25.

JVC NIVICO STEREO
CASSETTE MECHANISM.
Music centre type. Rev.
counter, remote operation
£13.50 and £1.00 p&p.

JUMPER TEST LEAD
SETS

10 pairs of leads with
various coloured croc clips
each end (20 clips) 90p per
set.

TRANSFORMERS

All 240VAC Primary {post-
age per transformer is
shown after price).
MINIATURE RANGE: 6-0-
6V 100mA, 9-0-9V 75mA
and 12-0-12V 50mA all 79p
each (15p). 0-6, 0-6V,
280mA £1.20 (20p). 6V
500mA £1.20 (15p). 12V 2
amp £2.75 (45p). 15-0-15V 3
amp Transformer at £2.85

(54p). 30-0-30V 1 amp £2.85 |

(54p). 20-0-20V 2 amp £3.65
(54p). 0-12-15-20-24-30V 2
amp £4.75 (54p). 20V 25
amp £2.45 (54p).

TRIAC/XENON PULSE
TRANSFORMERS
1:1 (gpo style) 30p. 1:1 plus
1 sub. min. pcb mounting
type 60p each.

MICROPHONES

Min. tie pin. Omni, uses
deaf aid battery (supplied),
£4.95, ECM105 low cost
condenser, Omni, 600
ohms, on/off switch, stan-
dard jack plug, £2.95.
EM507 Condenser, uni, 600
ohms, 30-18kHz., highly
polished metal body £7.92.
DYNAMIC stick micro-
phone dual imp., 600 ohms
or 20K, 70-kHz., attractive
black metal body £7.75.
EM506 dual impedance
condenser microphone 600
ohms or 650K, heavy
chromed copper body,
£12.95 CASSETTE replace-
ment microphone with
2.5/3.5 plugs £1.35. INSERT
Crystal replacement 35 x
10mm 40p. GRUNDIG elec-
tric inserts with FET pre-
amp, 3-6VDC operation
£1.00.

LIGHT DIMMER
240VAC 800 watts max.
wall mounting, has built in
photo cell for automatic
swich on when dark £4.50

RIBBON CABLE

8 way single strand
miniature 22p per metre,

SPECIAL OFFER TAPE
HEAD DEMAGNETIZER

240VAC with curved probe
suitable for reel to reel or
cassette machines, £1.95.

STEREO FM/GRAM TUNER
AMPLIFIER CHASSIS, VHF
and AM. Bass, treble and
volume controis, Gram. 8-
track inputs, headphone
output jack, 3 watts per
channel with power supply.
£1495 and £1.20 p&p
(CCT supplied).

MULTIMETER
BARGAINS

Pocket Multimeter, 1,000
opv sensitivity. Ranges
1KV AC/DC Volts, 150ma
DC current, resistance 0-
2.5K, 0-100K, £4.50

20,000 opv.,
AC/DC, DC current to
500ma, 5 ranges, resist-
ance 4 ranges to 6 meg.
Mirror scale, carrying
handle, £975.

MURATA MA401

40kHz Transducers. Rec/
Sender £3.50 pair.

TELEPHONE PICK UP
COoIL

Sucker type with lead and
3.5mm plug 62p.

RELAYS

Plastic Encap. Reed Relay,
0.1 matrix. 1k o coil,, 9-
12VDC normally open, 35p.
Miniature encapsulated
reed relay 0.1 matrix
mounting, single pole
make, operates on 12VDC
50p each. Continental
series, sealed plastic case
relays, 24VDC 3pole
change over 5 amp con-
tacts, new 65p. Min. sealed
relay, P.C. mounting, 6-
9vdc operation changeover
3 amp contacts, new 85p.
Metal Cased Reed Relay, 50
x 45 x 17mm, has 4 heavy
duty make reed inserts,
operates on 12VDC 35p
each. Magnets /2" long '/e”
thick with fixing hole, 10 for
40p.

Dalo 33PC Etch Resist
printed circuit maker pen,
with spare tip, 79p.

TERMS:
Cash with order (Official
Orders welcomed from
colleges etc). 30p postage
please unless otherwise
shown. VAT inclusive.

S.A.E. for illustrated lists

1,000 volts |

TMKS00 MULTIMETER

TMKS00 30,000 ohms per volt.
IKV AC/DC., D.C. Current to 12
amps. Resistance to 60 meg in 4
ranges, mirror scale, with built
in buzzer for continuity testing
£20.95

YN360TR MULTIMETER

s
i

YN360 M/Meter. 20,000 ohms
per volt. IKV AC/DC volts,
250ma dc current, 4 resistance
ranges to 20meg, also has built
in transistor tester with leakage
and gain ranges. £12.50

CRIMPING TOOL
Combination type for crimping
red blue and yellow termina-
tions also incorporates a wire
stripper (6 gauges) and wire
cutter, with insultated handles
only £2.30.

TOOLS

SOLDER SUCKER, plunger
type, high suction, tefion
nozzle, £4.99 (spare nozzles
69p each).

All Antex irons still at pre
increase prices, order now
as new stock will be going
up next month.

Antex Model C 15 watt

soldering irons, 240VAC
£3.95
Antex Model CX 17 watt
soldering Irons, 240VAC
£3.95

Antex Model X25 25 watt
soldering irons, 240VAC

£3.95
ANTEX ST3 iron stands,

suits all above models
£1.65
Antex heat shunts 12p
each.

Servisol Solder Mop 50p
each.

Neon Tester Screwdrivers
8" long 59p each.

Miyarna IC test clips 16 pin
£1.95

SWITCHES

Sub. miniature toggles:
SPST (8 x 5 x 7mm) 42p.
DPDT (8 x 7 x 7Zmm) 55p.
DPDT centre off 12 x 11 x
9mm 77p. PUSH
SWITCHES, 16mm x 6mm,
red top, push to make 14p
each, push to break version
{black top} 16p each.

G.P.O. Telephone handsets
£1.95. Electrolytic Caps,
can type, 2,200mfd and
2,200mfd 50VDC 35p each.

POWER SUPPLIES
SWITCHED TYPE, plugs into 13
amp socket, has 3-4.5-6-7.5 and
9 volt DC out at either 100 or 40
OmA, switchable £3.45. HC244R
STABLISED SUPPLY, 3-6-7.5-9
volts DC out at 400mA max.,
with on/off switch, polarity
reversing switch and voltage
selector switch, fully regulated
to supply exact voltage from no
load to max. current £4.95.

AMPHENOL
CONNECTORS

(PL259) PLUGS 47p. Chassis |

sockets 42p. Elbows PL259/
S0239 90p. Doubie in line male
connector (2XPL259) 65p. Plug
reducers 13p. PL259 Dummy
foad, 52 ohms 1 watt with
indicator bulb 95p.

BUZZERS

MINIATURE SOLID STATE
BUZZERS, 33 x 17 x 15mm
white plastic case, output at
three feet 70db (approx), low
consumption only 15mA, volt-
age operating 4-15VDC, 75p
each. LOUD 12VDC BUZZER,
Cream plastic case, 50mm
diam. x 30mm high 63p. Carters
12 volt Minimite Alarm sirens
£7.65p. 12VDC siren, all metal
rotary type, high pitched wail,
£6.25.

RES. SUB BOX

LS

Resistance Substitution
Box. Swivelling disc
provides close tolerance
resistors of 36 values from
5 ohms to 1 meg. £3.95.

il
: [
(\ .

Signal Generator. Ranges
250Hz-100MHz in 6 Bands,
100MHz-300MHz (har-
monics} internal modulator
at 100Hz. R.F., output Max.
0.1vRMS. All transistorised
unit with calibrating
device. 220-240VAC opera-
tion, £48.95.

TAPE HEADS
Mono  cassette  £1.75.
Stereo cassette  £3.90.

Standard 8 track stereo
£1.95 BSR MN1330 } track
50p. BSR SRP90 i track
£1.95. TD10. tape head
assembly — 2 heads both }
track R/P  with built in
erase, mounted on bracket
£1.20

PROGRESSIVE

RADIO

31 CHEAPSIDE, LIVERPOOL 2.
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— SUGGESTED CIRCUIT

g

OSCILLOSCOPE
VOLTAGE
LIBRATOR

By G. A. French

A number of requests from
readers have been received
recently asking for the publica-
tion of a voltage calibrator
design for oscilloscopes. In
consequence, this article in the
"Suggested Circuits”” series
will be devoted to a practical
calibrator circuit which emp-
loys basic principles and
should offer few difficulties in
assembly and setting up. The
process of setting up, it may be
added, requires no test equip-
ment other than a multimeter
having a low d.c. volts range
capable of giving a clear indica-
tion of 1 volt.

Normally, oscilloscope vol-
tage calibrators are not used
frequently by amateurs and
shoult not, in consequence;
incorporate expensive com-
ponents. However, high accu-
racy is needed, and this
requirement can be satisfied
by the use of a few readily
available close tolerance resis-
tors. The calibrator to be des-
cribed produces square waves
of known voltage amplitude
and at very low impedance,
and it meets the convention
that the pulses be positive-
going with reference to a
common earthy output termi-
nal.

SQUARE WAVE
GENERATOR

A suitable square wave
generator for use in the calib-
rator is the CMOS timer type
ICM7555. However, thisi.c. has
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rather a poor output source
current performance (i.e. the
current it can pass to the nega-
tive voltage rail with a high
output is limited) and the pos-
sibility of using this output to
produce square waves
directly is not attractive. It is,
nevertheless, a simple matter
to use the ICM7555 low output
to drive a constant current
transistor, with the transistor
producing positive-going
pulses. When this combination

is fed from a regulated voltage
supply,, output pulse amp-
litude becomes virtually cons-
tant over a wide range of
unregulated supply voltages.
The circuit of the oscillo-
scope voltage calibrator is
given in Fig.1. Here, the
ICM7555 functions as an ast-
able multivibrator running at
around 450Hz with timing
components R1, R2, R3 and C1.
When the normal timing resis-
tors R2 and R3 have the same

S2
+9v
TR, 3 Re On-01t
BCIB4L ¢ lkn
VR
Dy
IN4OO2 5
Ry = Ds % 3
= BZYBB8CSVI
220knS IN4OO2
E-: Rl [ Co
¥ 820kn 4 8 BC2l4L {uF
7 Ry 3 ‘
- 4 < HA.C.
A 1'8kn = !
e 1) E S
220ka T liepm7s55 (3 2 € o DC.
2 Ig E_/3 W
= -
} 6 i ot =———=-0Common
N Rg % = Rio
47°°PFT 2-2n > 22n
i
Iﬂe Sy positions : =1V
4 5 B s 2-100mVv
ICM7555 BC214L BCI84L 3-10mV
Top view Lead —outs

Fig.1. Circuit of the oscilloscope voltage calibrator.

Switch S1 selects square waves having the voltage

amplitudes shown, and these are applied to the
input of the oscilloscope being calibrated
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value, and the added resistor
R1 has about 4 times that
value, the timer produces a
square wave with a (calcu-
Yated) mark-space ratio of
50:50. This neat circuit trick
was described by J.R. Daviesin
the article “50:50 Output From
The 555" which appeared in
the April 1978 issue of this
journal.

The 50:50 square wave out-
put at pin 3 of the ICM7555 is
applied via R4 to the two
diodes D1 and D2, and to the
base of the p.n.p. transistor
TR1. When the pin 3 output is
high TR1 is cut off and no cur-
rent flows in its collector circuit
through R7 to R10 inclusive. As
a result, no voltage appears
across these resistors. When
the pin 3 output of the i.c. goes
low, diodes D1 and D2 conduct
and a relatively stable refer-
ence voltage of around 1.1
volts is applied to the base of
TR1. Pre-set potentiometer
VR1 inthe emitter circuit of TR1
is set up so that the collector
current of the transistor is pre-
cisely 5mA. As we shall see
shortly, this current enables S1
to tap off positive-going square
wave pulses having a high
degree of accuracy in terms of
voltage amplitude.

TR1 is a constant current
generator with an output cur-
rentwhich, in practice, remains
stable for fairly large changes
in supply voltage. Since it is

intended that the calibrator be’

battery driven, whereupon
high changes in battery vol-
tage are possible, the circuit as
so far described is supplied by
the voltage regulator consist-
ing of zener diode D3, R6 and
pass transistor TR2. With the
prototype circuit this combina-
tion of voltage regulator and
constant current transistor
produces a performance in
which there is no noticeable
change in output pulse amp-
litude even when the battery
voltage of 9 volts nominal falls
well below 7 volts.

POTENTIAL DIVIDER

The 5mA collector current
from TR1 which is produced
when the pin 3 output of IC1 is
low flows through the potential
divider consisting of R7, R8, R9
and R10. These are all close
tolerance 1% resistors. The
parallel combination of R9 and

JULY 1980
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(a)

Fig.2(a). With S1 in posi-
tion 3, the output pulses
are produced by the 5mA
collector current of TR1
flowing through a resis-
tance of 2Q)

{b). Setting S2 to position

2 produces pulses built

up across a 20 resis-
tance

(c). 1 volt pulses are given
across the total potential
divider resistance of 200}

R10 produces a resistance of
2Q. The four values shown can
be obtained in 1% tolerance
from several component sup-
pliers (e.g. Maplin Electronic
Supplies) and may be available
with ratings of § or § watt. Either
rating is suitable. If a 2Q 1%
resistor can be obtained this
may be used instead of the
parallel combination of 2.2Q)
and 22Q which is shown in the
diagram.

When S1 is set to position'3,
the output pulse is obtained
from the combination of R9
and R10, as shown in Fig.2(a).
The 5mA from TR1 collector
which flows inthe 202 combina-
tion produces a voltage of 10
millivolts. Fig.2(b) shows the
situation with S1 in position 2.
The 5mA current now flows
through a total resistance of
2001, producing a voltage amp-
litude of 100 millivolts. In posi-
tion 1, S1 selects the voltage
dropped across all the poten-
tial divider resistors. As is illus-
trated in Fig.2(c) the resistance
now totals 200{), giving an
output voltage of 1 volt.

Thus, S1 selects square
wave pulses having the amp-
litudes indicated in Fig.1.

www americanradiohistorv com
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These pulses may be directly
coupled to the oscilloscope to
be calibrated if this is con-
nected to the “Common’’ and
“D.C.”" output terminals. An
a.c. output, given via C2, is
provided when the oscillo-
scope input is connected to the
“Common’’ and “A.C.”" termi-
nals. All the output impe-
dances are very low, the
highestimpedance being 20002
when S1 is at position 1.

Since the 5mA collector cur-
rent provided by TR1 is only
present for half the time, as
also is the current flowing
through R4 to D1 and D2, this
part of the circuit only draws an
average current of about 3 to
3.5mA. The total current con-
sumption of the calibrator at 9
volt battery voltage is 7mA, a
high proportion of which flows
through R6.

The components are all
standard parts, and the close
tolerance potential divider
resistors have already been
dealt with. The remaining fixed
resistors are all ;§ watt 5%. VR1
may be a 0.1 watt skeleton
potentiometer, but it will prob-
ably be found that greater
resolution in setting up, and
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improved long term stability, is
given if a larger 0.25 watt
potentiometer is employed. C1
can be polystyrene or polycar-
bonate, and C2 polycarbonate

or polyester. The frequency of

the square waves produced by
IC1 can be altered by changing
the value of C1. The frequency
is inversely proportional to C1,
so that if its value is halved the
frequency is doubled, and so
on.

CONSTRUCTION

The circuit may be assem-
bled in any conventional man-
ner. Layout is not critical
provided that interconnecting
wiring is kept reasonably short.
A suitable housing would be
given by an inexpensive plastic
case with the two switches and
the three output terminals
mounted on the front panel. If a
metal case is used this should
be made common with the
negative rail.

After construction has been
completed it is necessary to
adjust VR1. Initially this poten-
tiometer should be setto insert
maximum resistance into cir-

=Ro
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w
AMAAA
vvyy

ICy

=1

(:| .1f47 F‘g

v
AAAAA
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D

Testmeter
Common

Yyvy

=Rio0
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Fig.3. Setting up the calibrator. R1 is temporarily
short-circuited, whereupon the pin 3 output of the
ICM7555 goes low, turning on the constant current
transistor TR1. VR1 in the emitter circuit of TR1 is
then adjusted to produce a measured voltage
across the potential divider of 1 volt.

cuit. Selector switch $1 should
be in position 1 and atestmeter
switched to a low volts range
connected across the ““Com-
mon” and “D.C.” output ter-
minals, as shown in Fig.3. A
temporary short-circuit is con-
nected across R1 so that, when
the calibrator is switched on at
S2, pins 2 and 6 of the ICM7555
are taken high and its output

forced low.

After switch-on, a voltage of
less than 1 volt will be indi-
cated by the meter. VR1 is then
adjusted until the meter reads
exactly 1 volt. The temporary
short-circuit across R1 is next
removed, after which the calib-
rator is fully set up and ready
for use,

[

Keeping

Currents

Flea-power
oscillator
for CMOS.
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By
R. J. Caborn
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Many CMOS circuits incorporate an oscillator for
clock or timing purposes. Since CMOS devices draw
exceptionally low supply currents, a minor challenge
to the experimenter is given in the designing of low
current oscillators for CMOS circuitry.
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OSCILLATOR CIRCUITS

The well-known CMOS relaxation oscillator illus-
trated in Fig. 1 is often employed. When running at
audio frequencies, this type of oscillator can draw a
surprisingly high current of several hundred mic-
roamps at 9 volts. It has to be remembered that a
CMOS gate only draws a significant current when its
input passes through the voltage range at which linear
amplification takes place, and that the quicker the
input passes through this range the lower is the
overall average current. With the oscillator of Fig. 1
at least one of the gate inputs goes through its transi-
tion at a relatively slow rate; hence the high overall
current. The ICM7555 (the “CMOS 5557°) is more
attractive. This draws a current of about 70uA at 9
volts and has the further advantage that its output
changes extremely rapidly from the high to the low

G
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YyYy

AAAAA
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Fig. 1. A common CMOS
relaxation oscillator
using two NAND gates
acting as inverters. Two
NOR gates, similarly con-
nected, would give the
same performance
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around TR1 and TR2 =
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supply current. However, o Ca X TRy ZRs
supply voltage is res- TR;  OORF O-OlpF R L) 4 2
tricted to 4.5 volts. |Bcio?
| 16
e"; ﬁ
< 8 9
BC107 CD4020
Lead-outs .
Top view

state and vice versa. This very fast output transition
results in very low current-demands in CMOS gates
whose inputs are connected to the ICM7555 output.

An alternative oscillator circuit which the author
has used offers even lower consumption than the
ICM7555, provided certain requirements peculiar to
the circuit are satisfied. It consists of the multivibrator
shown in Fig.2, in which an output is fed to the pulse
input of a CD4020. The latter is a 14-stage binary
divider, and its Q14 output at pin 3 offers division by
2 to the power of 14, or 16,384 times. However, the
device following the multivibrator is incidental to the
present discussion as we are interested in the mul-
tivibrator itself. The device it drives can be any
CMOS gate or divider.

The multivibrator is made to draw a low current by
the simple expedient of using high value collector and
base resistors. The current flowing in either R1 or R4
from the 4.5 volt supply cannot exceed 4.5 A and,
since only one transistor is turned on at a time, total
collector current has to be around this level. Immedi-
ately after the multivibrator changeover the current
in R2 or R3 is about 2L A, falling to about 1A as the
appropriate cross-coupling capacitor discharges. The
multivibrator runs at about 16Hz and, without the
CD4020 in circuit, the measured current consump-

JULY 1980

tion is 7uA. When the CD4020 is connected into
circuit the total current consumption rises to 10pA. It
follows from this that the output transistions at TR2
collector are a little slow, and not as fast as those from
an ICM7555. Nevertheless, overall performance in
terms of current consumption is better than would be
given with an ICM7555. v

Although the two transistors are operating at very
low current levels the multivibrator works well with
-all transistors checked in it and has been found to be
reliably self-starting.

Note that the supply voltage is 4.5 volts only. This
low voltage is necessary because the maximum
reverse base-emitter voltage rating for the BC107 is 5
volts. If the base-emitter junction is taken to break-
down level it zeners and upsets multivibrator opera-
tion. In'consequence the multivibrator, using the cir-
cuit-as shown, should only be run at supply voltages
below the base-emitter voltage rating of the transis-
tors.

As proof of this fact the circuit of Fig. 2 wasrunat 9
-volts. With the CD4020 out of circuit, current con-
sumption was 14 A, but it rose to as much as 100 A
when the CD4020 was added. This high increase was
due to a distorted output from TR2 collector causin
slow switching in the input gate of the CD4020.
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NEWS ... AND

4 CHANNEL RADIO CONTROL IN ONLY TWO ICs.

The increasing interest in electronic toys has led to a con-
siderable upsurge in remote control in applications previously
considered to be the province of the ‘toy’ manufacturer. The
majority of the current toys are crude non-proportional con-
trol systems, using AM transmissions with superregenerative
receivers in the 27MHz radio control band.

TOKO have announced a new approach to the production
of low cost digital proportional radio control system for the
27MHz to 50MHz radio control bands.

The KB4445 is a complete 4 channel encoder, with crystal
oscillator and FM modulator system, giving approx. 30mW
RF output, which is readily boosted to a watt or more with a
single transistor stage.

The companion receiver IC is the KB4446, which contains
a complete RF Decoder system for up to 5 digital channels
with a total of less than 25 components.

Distributed by Ambit International Ltd., 200 North Service

Road, Brentwood, Essex CM14 4SG.

PHASED CLOSURE OF 405-LINE TV NETWORK

The Home Secretary in a written reply in the
House of Commons on Tuesday, May 20th, 1980
made a detailed statement about the closure of the
405-line television services and the further extension
of the 625-line services.

His statement began: “The 405-line VHF televi-
sion services of the BBC and the IBA transmit BBC-1
and ITV in black and white only and are now substan-
tially duplicated by the 625-line UHF services which
transmit BBC-1, BBC-2 and ITV in colour, and
which will in due course transmit the fourth channel
service. Phase II of the current UHF engineering
programme for extending the 625-line services to
communities with populations of 500 or more (over

99% of the population) should be completed by about
1984.

“I have, therefore, agreed with the broadcasting
authorities on a timetable for the closure of the
405-line services. Closure will begin in 1982 and will
be phased over a period of about 4 years.”

The BBC and the IBA are co-operating closely in
the implementation of these engineering program-
mes in order to minimise any inconvenience to the
public. As far as possible they plan to close down their
405-line services in Bands I and II1 at the same time in
particular areas, although this will not be possible
everywhere since the BBC have 110 transmitters on
405-lines while the IBA have 47.

NEW BRITISH MADE MONOCHROME TV's

Fidelity Radio Limited, London, NW10 have become, it is
claimed, the first British manufacturer to enter the mono-
chrome television market for many years with a totally new 12
inch portable, designed and produced exclusively by them-
selves.

The latest TV technology and the company’s long experi-
ence of value-for-money volume production in the radio and
audio field, where they are Britain’s leading manufacturer,
will enable their new television to be one of the lowest priced
quality models available.

Features of the new 12 inch monochrome television,
designed to claim a substantial share of the market currently
running at about 1.2 million units per annum are an essentially
simple design, hence good reliability, easy operation and serv-
icing and the provision of a two year guarantee.

Powered by 12v battery mains the white moulded
cabinet houses circuitry employing the latest techniques.
Programme selection is by rotary tuning and a single control
combines on/off and volume. A brightness control and ear-
phone socket are included together with a loop aerial and
battery leads.

The new Fidelity television is expected to reach shops by
the autumn.

e

The new 12 inch mono-
chrome portable televi-
sion designed and pro-
duced by Fidelity Radio
Limited of London,
NW10.
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COMMENT

TEXAS HOME COMPUTERS FOR UK MARKET

Low cost multi purpose domestic computers have hit the
UK at last. Sussex based Scan Computers has launched on to
the market a home computer costing about £1,000 all-in; a
price made even more incredible by the fact that the VDU
monitor doubles as a second household colour TV, receiving
all normal TV channels.

The new incredibly compact computer is the Texas Instru-
ments TI-99/4, manufactured in the USA and marketed by
Scan Computers under an agreement newly signed with Texas
Instruments in the UK . It consists of a compact keyboard and
processor unit plus a colour TV monitor. Unique solid-state
command modules plug into the processor to program the
machine for personal finance, home records, educational pur-
poses and entertainment. Readily available solid-state pre
programmed modules can be purchased for all these functions
from as little as £16.95.

Alternatively, easy to follow instruction booklets teach you

to program the machines yourself. The home computer is
capable of keeping the accounts for a small business, of chart-
ing sales results — you name it, the TI-99/4 can probably do it.

The home computer can even speak — synthesising a human
voice with a Solid State Speech synthesiser. You type in the
word — the computer speaks it or tells you that you have spelt it
wrongly. This capability is an invaluable teaching aid for chil-
dren, particularly those with learning difficulties.

Scan Computers’ Managing Director Steve Russell is
delighted with the agreement that enables his company to
market the TI Domestic Computer. He said ‘“We’re market-
ing this amazing machine direct to the public or to any retail
outlet that expresses interest. People are going to love it.”

The T1-99/4 Domestic
Computer being mar-
keted for under £1,000 by
Scan Computers. It can
keep track of all your
house accounts, will
teach you to spell cor-
rectly, and can even
speak! The monitor dou-
bles as a second house-
hold colour TV set, receiv-
ing all normal TV chan-
nels.

DIGITAL-VIDEO ON IBA’S SMALL-DISH SATELLITE TERMINAL

The first reception on a small-dish satellite termi-
nal of digital-video television transmissions through a
European space satellite has been successfully
achieved at the IBA Engineering Centre at Crawley
Court, Winchester.

This was in the course of experimental work being
carried out with the assistance and co-operation of
the British Post Office and the European EUTEL-
SAT organisation, using the OTS experimental geo-
stationary satellite launched in May 1978.

The first digitized pictures — of excellent quality —
were received by IBA engineers on April 25, 1980
and were transmitted to the satellite from the Post
Office’s 14 GHz satellite terminal at Goonhilly

LATE PUBLICATION

We apologise to our readers for the late
publication of this issue, and the preced-
ing one, due to the recent dispute in the
printing industry. Such .disruption,
unfortunately, adversely affects print
schedules for some time ahead.

The next issue should be available by
mid July and future issues will be pub-
lished a little earlier each month until the
normal publication date is achieved.

We regret the inconvenience caused to
readers which is through no fault of ours or
that of the distributive trade.

JULY 1980

Downs, Cornwall, where an experimental IBA digital
encoder had been installed for the purpose. The
downcoming signals were received and decoded on
the IBA’s 11 GHz space terminal which was built in
1977 and which has a dish-aerial only three metres in
diameter.

For these experiments, a conventional 625-line
analogue television picture was encoded and trans-
mitted through the 120MHz-bandwidth OTS trans-
ponder using a bandwidth of some 40MHz and mod-
ulated by means of quadrature phase-shift keying.
The pictures were initially sampled at four times the
frequency of the colour sub-carrier (142Mbit/s) and
then digitally converted to the equivalent of twice
sub-carrier frequency sampling (71 Mbit/s). This data
rate is then further reduced by means of bit-reduction
techniques including the use of differential pulse code
modulation and, when error-protection and ‘house-
keeping’ bits are added the system has a bit rate of
60Mbit/s.

The purpose of the experiments is to establish the
relative merits of digital (QPSK) and analogue (FM)
modulation techniques for international distribution
of television pictures and to determine the minimum
size of dish aerial for a given satellite power needed
for the reliable reception of good quality pictures
when using digital techniques.

The digital sampling rate and techniques used in
these trials are for experimental purposes only and
are not being proposed as an international standard.
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CAPACITANCE
MEASURING
ADAPTOR

by
R.A. Penfold
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When used in conjunction with an analogue mul-
timeter set to a 0-50uA range, this simple device
provides the following five ranges of capacitance
measurement: 0-2, SOOpF, 0-5,000pF, 0-0.05uF,
0-0.5uF and 0-SuF. Most multimeters do not have
provision for measuring capacitance and their useful-
ness will be considerably enhanced by the use of this
add-on instrument.

Many multimeters have a 0-50uA range, but the
unit can also be used with multimeters not having
such a range, as is explained at the end of the article.
All that is required i1s a modification to two of the
resistor values in the unit.

The output of the add-on adaptor does not consist
of a straightforward direct current, but is instead a
series of pulses. These pulses are averaged in an
analogue meter to give a single steady reading.
Because of the nature of the output, the unit cannot
be employed with a digital multimeter.
~ If preferred, the adaptor could be built as a comp-
letely self-contained capacitance measuring instru-
ment having its own 0-50u panel-mounted meter.
However, the cost of good quality panel meters is
relatively high these days, and an obvious saving is
given by employing the unit with a multimeter which
will already be on hand.

OPERATING PRINCIPLE

The method of operation is quite conventional and
is shown in block diagram form in Fig.1. A clock
oscillator running at a fixed frequency triggers a
monostable, which produces a positive output pulse

650

e

s 2 g? i
mea

e

S

)

~ switched range
pF to 0-

e
gy o
s
o
R

5

7 L
- S e

=T . @ T Ay )8
a ., - s e s Gt i
unit allows your
- & b A by GERI?
i e ik .
s i 2
i G il | ks i § Sl
e -
" : o T
rex c pa . I-
L o
i s m% e
a o L - o

i W

=
l S

EEL

5
Ssmxz
by i
o
e G

- S
G i § 1 g S
. el e
2 1) “g - 2y
e et ) (T : =
- . ok £ )

:

5V
regulated

supply

Series R
—AWW——0 Output to multimeter
(50pA range)

Ciock
oscillator

- Monostable

e

C
under test
(timing C)

Fig.1. Block diagram illustrating the

operating principle of the adaptor.

This is employed in conjunction with

an existing multimeter switched to a
low current range

at each cycle from the oscillator. These pulses are
applied to the multimeter, switched to a 0-50uA
range, via the series resistor shown. The duration of
each monostable pulse is controlled by a timing resis-
tor and a timing capacitor, and is proportional to the
values of both. The timing capacitor is the capacitor
being measured whilst the timing resistor is, in prac-
tice, one of five different resistances which is switched
in to provide the required capacitance range.

RADIO AND ELECTRONICS CONSTRUCTOR
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Housed in an attractive 1

Verobox, the add-on

adaptor presents a tidy
and neat appearance

The circuit values are arranged such that the mul-
timeter gives full-scale deflection for the maximum
capacitance in each range. In, for example, the last of
the ranges just referred to, a SuF test capacitor will
give a reading in the multimeter of 50u A. If the SuF
test capacitor is replaced by a 2.5uF capacitor the
same number of output pulses will be produced in a
given time but each will have half the duration of the
previous ones. The multimeter, measuring the aver-
age current, will then give an indication of 25uA.
Similarly, a 1uF capacitor will give a reading of 10uA
and so on.

Since the output current indicated by the multime-
ter is directly proportional to test capacitance, the
overall effect is that of a linear scale capacitance
meter. The existing meter calibration does not
require any alteration. The use of a 0-50u.A scale on a
multimeter is particularly useful here as this scale
corresponds directly to four of the five capacitance
ranges provided. It would, of course, be nearly as easy
to interpolate readings from a multimeter having, say,
a linear scale calibrated from 0 to 100.

The unit is powered by its own 9 volt battery which

couples into a 5 volt monolithic regulator i.c. to givea
very stable supply voltage to both the clock oscillator
and the monostable. In consequence, the oscillator
frequency is not altered due to changes in battery
voltage, nor is the voltage amplitude of the pulses
from the monostable. Readings are not therefore
affected by falling battery voltage. The unit also has a
position of the range switch which allows the battery
voltage to be checked by the multimeter.

FULL CIRCUIT

The full circuit is shown in Fig.2. In this a
CA3140E operational amplifier is employed as the
clock oscillator, and a 555 timer as the monostable.

Dealing first with the oscillator, the non-inverting
input of the CA3140E has a potential which is con-
trolled by R1, R2 and R3. All of these resistors have
the same value of 47k} with the result that, if the
output of the op-amp is high the voltage at the non-
inverting input is two-thirds of the supply voltage and,
if the output is low, the non-inverting input voltage is
one-third of supply voltage. Capacitor C2 is con-
nected between the inverting input and the negative
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The timing resistors are
soldered direct to the
tags of the range switch,
whilst the remaining
small components are
assembled on a printed
circuit board

rail. Immediately after switch-on it will be discharged,
whereupon the op-amp output will be high. The
capacitor charges via R4 until the voltage across it
reaches and marginally passes two-thirds of the sup-
ply voltage. The op-amp output will then swing low,
whereupon the capacitor discharges via R4, R5 and

the now forward biased D1 until the voltage across it.

falls to very slightly less than one-third of the supply
voltage. The op-amp output then swings high again,
the capacitor starts to charge to two-thirds of the
supply voltage once more and the clock oscillator
cycles then continue. The hysteresis effect in the cir-
cuit is the same as that given with a Schmitt trigger,
and is essential for the operation of this type of oscil-
lator.

Because RS has a very much lower value than R4
(after the latter has been set up) the length of the
negative-going pulse from the clock oscillator is
extremely short, and is very much shorter than the
positive pulse. It is this negative pulse which
triggers the 555 monostable and it has to have almost
negligible duration because the monostable cannot
produce an output pulse shorter than the negative
pulse which triggers it. Since RS has a value which
should be less than one-three hundredth of the value
of R4 after adjustment, the unit offers resolution
down to very low values of test capacitance which
would hardly cause significant deflection of the meter
movement.

The monostable is a standard 555 circuit with tim-
ing resistors selected by the range switch S1 (a). The
555 output connects via R11 and S1(b) to the mul-
timeter which monitors the output. The sixth position
of S1(b) connects the multimeter via R12 to the posi-
tive terminal of the 9 volt battery to check its voltage
on load. The clock frequency is controlled by R4, and
this potentiometer is set up after the unit has been
completed to give the required meter reading with a
known value of test capacitance. If all the timing
resistors are close tolerance components the setting
up process needs to be carried out on only one range
and will then hold good for the other four ranges.

The value chosen for R12 causes the meter to have
a full-scale deflection corresponding approximately
to 10 volts. The battery should be replaced when its
voltage falls to 7.5 volts or less.

The 5 volt stabilized supply is provided by IC3,
which is a small 100mA monolithic regulator. C3 and
C4 are bypass capacitors which ensure stability in the
regulator. S2 is the on-off switch. The current drawn
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COMPONENTS

Resistors
(All fixed values ; watt unless otherwise stated. See
text for values indicated as close tolerance)

R1 47k}
R2 47k}
R3 47k}
R4 220k(} pre-set potentiometer, 0.1 watt,

R5 3300

R6 10MQ close tolerance
R7 10MQ close tolerance
R8 1MQ close tolerance
R9 100k close tolerance
R10 10k( close tolerance
R11 82kQ

R12 200kQ

R13 10MQ close tolerance

Capacitors

C1 100uF electrolytic, 10V Wkg.
C2 0.1uF type C280

C3 0.1uF type C280

C4 0.1uF type C280

Setting up capacitor (see text)

Semiconductors

IC1 CA3140E

IC2 555

IC3 nA78LOSAWC (+5V 100mA regulator)
D1 1N4148

Switches
S1(a)(b) 2-pole 6-way rotary
S2 s.p.s.t. toggle rotary

Miscellaneous

Verobox type 75-1238-D (see text)

3.5mm jack socket  9-volt battery type PP3
3.5mm jack plug Battery connector
2-way DIN socket 2 control knobs

2-way DIN plug Printed circuit board

2 crocodile clips Wire, solder, etc.
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R6,R7,RB, etc.
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from the 9 volt battery is about 9mA, and this gives a
reasonably long life from a PP3 battery, as is used in
the author’s unit. If it is intended that the add-on
adaptor be employed extensively rather than occa-
sionally, as would normally be the case in an experi-
menter’s workshop, a larger battery would represent
a more economic choice, and it might then be neces-
sary to employ a larger case than that used for the
prototype. This case is a Verobox type 75-1238-D
with nominal outside dimensions of 153 by 84 by
S9mm.

The timing resistors, R6 to R10 and R13 should be
close tolerance types, and values up to and including
1M(} are readily available in 2% or, better, in 1%. The
closest tolerance in which the 10M(Q resistors R6, R7
and R13 are generally offered is 5% and, if a slight
lack of accuracy on Ranges 1 and 2 can be accepted,
these three resistors may have that tolerance. In this
case, setting up should be carried out on Range 3, 4 or
5. Readers who are fortunate enough to have access
to accurate resistance measuring equipment may be
able to select resistors for the three 10M(Q) positions.
It is, of course, perfectly in order to use timing resis-
tors having a higher wattage rating than the § watt
figure given in the Components List. The maximum
permissible timing resistance for the 555 is 20MQ,
and this limits the minimum capacitances which can
be measured to those given with Range 1.

JULY 1980
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CONSTRUCTION

Many of the components are assembled on a small
printed circuit board which is shown full size in Fig.3.
This board is prepared in the usual manner. The
specifiedVerobox has two mounting pillars and the
board is secured to these by means of two of the
self-tapping screws supplied with the case. For
optimum accuracy, the positions of the two mounting
holes in the board should be checked physically
against the mounting pillars in the Verobox before
drilling them. The board is not finally mounted until it
has been wired up to the remainder of the compo-
nents.

The wiring external to the board is illustrated in
Fig.4. A 2-way DIN socket is used for the connections
to the test capacitor and this socket, together with
S1(a) (b) and S2, is mounted on the front panel. A
3.5mm. jack socket mounted on the rear panel is used
for the connection to the multimeter. The jack plug
which fits into this has the negative connection at its
“sleeve’” and the positive connection at its ‘“‘tip”’.

Most small capacitors can have their lead-outs pas-
sed into the contacts of the DIN socket on the front
panel without difficulty. For other capacitors, a test
lead assembly must be made up. This simply consists
of a DIN plug with a short red flexible lead connected
to the positive contact and a short black flexible lead
connected to the negative contact. The two leads are
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PCB.

PC.B.
[ P?s. batt.
clip

Multimeter

Fig.4. Wiring external to the board is
carried out as shown here

terminated with crocodile clips for connection to the
test capacitor. Electrolytic test capacitors must be
connected with correct polarity.

As can be seen from Fig.4, the timing resistors and
R12 are soldered directly to the tags of switch S1(a)
(b). Before wiring to this switch, use a continuity
tester to determine the six outer tags which corres-
pond to the inner tags of each section. Tag positioning
may vary, with some switches, from that shown.

Returning to the printed board, it should be men-
tioned that IC1 is a MOS device and is subject to the
usual handling precautions for these devices. It
should be the last component to be fitted to the board
and it should be soldered into circuit with an iron
having a reliably earthed bit. Alternatively, an i.c.
holder or soldercon connectors can be soldered to the
board and the i.c. fitted afterwards. (The photograph
of the board does not, incidentally, show the lead
which takes the stabilized 5 volt supply to the timing
resistors. The photograph was taken before the
design was finally developed.)

il i

The three i.c.’s and their immediate
components are wired up on the
printed board
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SETTING UP

The unit is set up with the aid of a close toleranc
capacitor whose value is near the maximum value o
one of the ranges. If, as was mentioned earlier, 5%
timing resistors are used for Ranges 1 and 2, the
setting up process should be carried out on Range 3, 4
or 5. Close tolerance capacitors are fairly easy to
obtain and, for instance, Maplin Electronic Supplies
list 1% polystyrene capacitors with values from
100pF to 0.022uF. Two 0.022uF capacitors in paral-
lel would give a test capacitance of 0.044uF, which
could be used on Range 3.

R4 is initially set fully anti-clockwise and the mul-
timeter and the test capacitor are connected to the
unit. This is switched on at S2 and R4 is next carefully
adjusted for the appropriate meter reading. Setting
up is then complete and the add-on adaptor is ready
for use.

The completed adaptor should be found to have
excellent linearity and accuracy. Despite the simplic-
ity of its design it should give results that are more
than accurate for normal amateur requirements.

TN 4
-

The timing resistors. These are close
tolerance types and it may be neces-
sary to obtain some or all of them with

wattage ratings greater than { watt

OTHER METER CURRENTS

The unit can be used with meters having current
ranges other than 0-50uA by changing the value of
R11. This value, in kilohms, is equal to 4 divided by
the f.s.d. current of the meter in milliamps. A
0-100u A meter would require R11 to have a value of
4 divided by 0.1, or 40k{). Similarly, a 1mA meter
would need a value of 4k} in R11. In practice the
nearest preferred value in 5% (39kQ) and 3.9k in the
two examples just given) would be employed, since
slight differences here are taken up in the setting up
procedure.

The value of R12 would also need to be altered.
This, in kilohms, is equal to 10 divided by the meter
current in milliamps, and for a 0-100u A meter would
require a 100kQQ resistor for R12, and a 0-1mA meter
would require a 10k{) resistor. The battery voltage
measurements are intended to be approximate only,
but purists who require high accuracy here can first
find empirically a value for R12 which takes in the
voltage dropped across the multimeter and then fit
this value to the printed board.

RADIO AND ELECTRONICS CONSTRUCTOR

www americanradiohistorv com



THE LM3909 1.C.

By
A. P. Roberts

Although it is one of the simplest i.c.’s currently
available, the LM3909 has many useful home-
constructor applications. Contained in a standard
8-pin d.i.1. encapsulation, it is primarily designed to
act as a low frequency low power oscillator.

INTERNAL CIRCUITRY

Fig. 1 shows the internal arrangements of the
device and the method of using it in a simple l.e.d.
flasher circuit. When power is initially connected to
the circuit the discrete capacitor C1 will obviously be
in a discharged state. Due to the relatively low value
of R4 in the potential divider consisting of R4, R2 and
R3, nearly the full positive supply voltage is then
applied to the voltage detector. The detector passes a
signal to the electronic switch which keeps it in the
open condition.

C1 commences to charge whereupon the voltages
across R4, R2 and R3 fall accordingly. When the

A
R LM 3909 |
6 Ak 5+
yyyy
12a
A d
¥ #LED| Ra 3
800n T
2
—i-
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Voltage
8 detector
Ry = .
6ka = Electronic
1 switch
=P
= 3kn
4 =

Fig.1. The internal functions of the
LM3909 {(shown inside the broken line)
and its use as an l.e.d. flasher.
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Fig.2. Practical 3 volt circuit giving an
approximate flashing rate of one per
second.

voltage across R2 and R3 in series drops to a pre-
determined low level the voltage detector triggers the
electronic switch on. This takes the positive terminal
of C1 down to the negative rail whereupon the charge
voltage in Cl1 is effectively connected in series with
the supply voltage. A voltage which is higher than the
supply voltage is therefore applied across the l.e.d.
and current limiting resistor R1.

The 1.e.d. flashes and C1 discharges rapidly. The
altered voltage conditions cause the voltage detector
to open the electronic switch and C1 charges once
more via R4, R2 and R3. When C1 is sufficiently
charged the electronic switch closes again to give
another flash in the l.e.d. The cycles then proceed in
the same manner, giving a series of l.e.d. flashes. As
will be gathered, the circuit is really a form of relaxa-
tion oscillator.

TORCH FINDER

A typical application for the LM3909 is as a torch
finder or as a flasher to show the location of important
items at night time. A suitable circuit is given in Fig. 2,
where C1 is given a value which provides a flash rate
of roughly one per second, although the actual rate
can vary from one circuit to another due to the wide
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tolerance on value of electrolytic capacitors and other
factors such as supply voltage. The flashing light
enables the torch or other item to be easily found in
the dark, and the circuit can be left on continuously
with only a low current drain from the battery.
The average current consumption of the Fig. 2
circuit is 500 A. This is an average figure as the
actual consumption varies considerably during the
oscillation cycle. The circuit will also function from a
1.5 volt supply, even though 1.5 volts is not sufficient
in itself to turn on a light-emitting diode. As was just
explained, an extra voltage is obtained from the
charged C1. The operating frequency becomes low-
ered as the supply voltage decreases to this level and,
with a 1.5 volt supply, the value of C1 should be
changed to 220uF to maintain the flashing rate at
about one per second. The average current drawn
from the 1.5 volt supply is only of the order of 300 A.

The circuit of Fig. 2 can be employed, without
modification, with a 4.5 volt supply. The average
current demand is then approximately 800uA.

FLASHING PILOT LIGHT

Although the LM3909 has a maximum permissible
supply voltage rating of 6 volts, it can be used as a low
power flashing pilot light in 9 volt equipment
provided that a suitable voltage dropping resistor is
included in series with the positive supply. A circuit of
this type is shown in Fig. 3, where R1 is the series
dropping resistor.

The flashing circuit proper functions in the same
manner as has been described. Because of the varying
current demands during the flashing cycle it is essen-
tial to include the bypass capacitor C2, which smooths
out voltage variations and ensures that the voltage
applied to the i.c. always stays within acceptable
levels. C2 must on no account be omitted as device
operation would then be upset, and the supply vol-
tage applied to the i.c. could exceed the maximum
permissible level.

The Fig. 3 circuit gives a flashingrate of around one
per second, and the average current consumption
from the 9 volt supply is only about 300uA. The
circuit will also work from a 12 volt supply, with a
slightly higher current consumption of approximately
S500uA.

Foral R sov
L | ‘v‘v‘v‘v‘
LED, 22kn
TIL209
8| l 5
ws Ci Ic & Co
+T470pt= s " 100pF
TTTF

Fig.3. The circuit arranged to operate
from a 9 volt supply.
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Fig.4. The LM3909 may also be emp-

loyed as an audio frequency oscillator.

In this circuit it functions as an a.f. con-
tinuity tester.

CONTINUITY TESTER

A device as versatile as the LM3909 is not, of
course, confined to l.e.d. flasher applications. It can
be employed for other low frequency oscillator appli-
cations including sound generator circuits. An exam-
ple is the continuity tester shown in Fig. 4.

The oscillator circuit is much the same as in the
previous examples but as the l.e.d. is not now
required this component is omitted. The discharge
path for the timing capacitor, Cl1, is through two
internal resistors in the i.c. (R2 and R3 of Fig. 1). C1
is given a much lower value than before, so that the
operating frequency is raised to a few hundred Hertz.
R1 is a voltage dropper resistor and is necessary
because the circuit is powered by a 9 volt battery. C2
ensures that the voltage across the i.c. supply pins is
maintained at a satisfactorily low level during the
oscillatory cycle.

TR1 is a high gain common emitter amplifier with a
high impedance speaker as its collector load. Its base
couples to pin 1 of the LM3909 which, as was shown
inFig. 1, connects to the junction of R2 and R3 inside
the i.c. During the oscillator cycle the voltage at this
junction rises sufficiently high to turn on TR1, which
causes a current of several tens of milliamps to flow
in the speaker. These pulses of current in the speaker
produce a loud audio tone. Between the pulses TR1 is
turned off. Capacitor C3 is merely a supply bypass
capacitor.

The circuit functions as a continuity tester because
power is only applied to the oscillator when there is
continuity between the test prods. The circuit still
oscillates when there is a resistance between the two
test prods but, because operating frequency varies a
great deal with changes in supply voltage, this condi-
tion causes a readily apparent change in the pitch of
the audio tone. In fact, there is a noticeable difference
in the note if a short-circuit between the test prods is
changed to a resistance of just a few ohms. The cur-
rent drawn by the continuity tester from the 9 volt
supply is 20mA.

In all the circuits, the electrolytic capacitors should
have a working voltage higher than the supply voltage
employed.
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IN OUR NEXT ISSUE

PORTABLE SHORT
WAVE RADIO

® Suitable for newcomers

* Employs only one i.c. and one
transistor

*Covers 25, 31, 41 and 49 metre bands

The INStructor

A FULLY CONSTRUCTIONAL PROJECT INCORPORATING
AN INS8060 MICROPROCESSOR CHIP

® A Practical introduction to microprocessor functioning
® Relatively small number of components required
® An instructional project

Featured in our new 8-part series, the INStructor is a fully constructional project incorporat-
ing an INS8060 microprocessor chip which provides a practical introduction to microproces-
sor functioning. Where previously you read about microprocessors you will now be able to
handle a working microprocessor i.c. with power applied. Clock frequency is considerably
reduced to enable inputs to be applied by push-buttons and by a 10-way digital slide switch.
Readout is given by light-emitting diodes. The relatively small number of components
required are wired up in breadboard form and most can be used in other projects later. The
INStructor is not a mini-computer — it is an instructional project which illustrates in slow-
motion form exactly how a microprocessor deals with its input data and program commands.

A. F. MILLIVOLT
METER

Small
Self-contained
Unit

PLUS MANY OTHER ARTICLES

JULY 1980 - 657
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FOR DX LISTENERS
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Just recently a brief survey was made of that most
difficult of bands - the 90 metre part of the dial (3200
to 3400 kHz) — simply to assess the current situation.
The brief period amounted to a couple of hours on
three evenings of the month; the following being most
of the results obtained.

©®SOUTH AFRICA -

“Radio Five”, Johannesburg on 3250 at 1805,
pops on records, OM announcer in English. Radio
Five closes at 2200, at which time the All Night
Service begins.

@®BURUNDI

Bjumbura on 3300 at 1810, OM with a newcast in
French. This isa good time to log this one — later in the
evening the channel is covered by commercial QRM.

O®CHINA

CPBS Peking on 3220 at 2046, YL with a song in
Chinese in the Domestic Service 1 programme which
closes at 2200 on this channel.

@®GHANA

Ejura on 3350 at 2053, OM and YL with a discus-
sion in vernacular.

Accra on a measured 3367 at 2056, OM with
announcements in English followed by a programme
of local pops.

ONIGERIA
Lagos on a measured 3326 at 1925, OM with a talk
in English about national defences.

O®RWANDA
Kigali on 3330 at 1813, OM with a newcast in
French.

OMALAWI
Blantyre on 3380 at 1818, OM with the local news
in English.

AROUND THE DIAL
In which are listed some of the interesting loggings
recently made on the various bands covered - use

these as a general guide for those countries you wish
to hear and/or QSL.
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O FINLAND

Helsinki on 15400 at 1325, OM and YL with a
discussion on Finnish internal affairs in the English
programme announced here from 1300 to 1330. Also
logged in parallel on 15265, this latter channel provid-
ing the best reception here in the U.K.

OSWITZERLAND

Berne on 21570 at 1345, recorded dance music
1950 style in the English programme scheduled here
from 1315 to 1345.

O®PORTUGAL

Lisbon on 21495 at 1348, OM with a talk in Por-
tuguese to the Cape Verde Islands.

©® CZECHOSLOVAKIA

Prague on 17840 at 1730, YL with station identifi-
cation and programme details at the commencement
of the English transmission to Africa, followed by

OM with a newcast. The English programme ended at
1825.

O®HOLLAND

Hilversum on 17605 at 1740, OM with news of
internal affairs in the Dutch programme for Africa
and Europe.

@®ROMANIA

Bucharest on 17720 at 1750, OM with station iden-
tification and ““Radio Review” in the English prog-
ramme announced for Africa, scheduled from 1730
to 1800.

®BULGARIA
Sofia on 11720 at 1731, OM with station identifica-
tion and announcements at the commencement of the
German programme for Europe, on the air from
1730 to 1800. A newcast of world events followed.
Sofia on 11765 at 1724, OM with a talk in Arabic
for the Middle East.

O®POLAND
Warsaw on 11840 at 1735, YL with news of Poland
in the Italian programme which ended at 1800.

O®YUGOSLAVIA
Belgrade on 11735 at 1738, OM with a newscast in
Arabic, presumably for Arabian consumption.
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®CUBA

Havana on 15385 at 1937, OM with identification
and a talk in Spanish.

O®MALTA

Cologne Relay on 17825 at 1735, YL with a talk
about German internal affairs in an English prog-
ramme which ended at 1750.

ONETHERLANDS ANTILLES

Bonaire on 17810 at 1730, OM with station iden-
tification and a talk in Arabic obviously for the Ara-
bian areas.

@AUSTRALIA

Melbourne on 21630 at 1858, OM with station
identification, announcements, time-check for 1900
GMT then some local news followed by news of
events in the Pacific area.

Melbourne on 21680 at 0801, OM with a newscast
in English which was also logged soon after on 21570
in parallel. The latter channel provided the best
reception conditions here in the U.K.

Melbourne on 21890 at 0405, OM with a newscast
of world events, followed by the local news read by a
YL announcer - all in English.

@®TURKEY

Ankara on 9515 at 1646, OM with the local news —
many place-names mentioned — then YL with songs,
all in the Turkish Service for those overseas.

@®AFGHANISTAN

Kabul on 15075 at 1709, YL and OM in Arabic
until several station identifications were made at the
commencement of the German programme at 1830.

®ECUADOR

HCIJB Quito on 15250 at 0430, OM with the sta-
tion identification in English in a programme obvi-
ously directed to North America — judging from the
announcements.

O®EAST GERMANY

Radio Berlin International on 6040 at 0500, OM
with the station identification and announcements
with programme details at the commencement of a
Spanish programme.

O®VATICAN

Vatican City on 11700 at 2050, YL with the English
programme all about the Greek and Roman gods of
classical times, followed by details of other program-
mes for Africa.

@®BRAZIL

Radio Nacional Brasil, Brasilia, on 15445,
at 1904, OM and YL announcers in Portuguese in a
programme for internal consumption.

Radio Nacional Brasil, Boa Vista, on 4835 at 0208,
OM with pops in Portuguese, OM announcer. The
scohkedule is from 0900 to 0400 and the power is
10kW.

Radio Cultura do Para, Belem, on 5045 at 0243,
OM announcer in Portuguese, followed by a prog-
ramme of light orchestral music — quite a change from
the eternal pops or LA (Latin American) music! The
schedule here is from 0900 to 0600 but it has been
reported by some listeners closing as early as 0300 or
so. The power is 10kW.
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®COLOMBIA

Radio Colosal, Neiva, on 4945 at 0237, OM
announcer with some of the local pops on records.
This one has a 24-hour schedule and it is one of the
easiest Colombian stations to receive here in the U K.
The power is 2.5kW.

O®VENEZUELA

Radio Mundial Bolivar, Bolivar, on 4770 at 0159,
OM songs in Spanish, full identification at 0200. The
schedule is from 1000 to 0400 and the poweris 1kW.

Radio Lara, Barquisimeto, on 4800 at 0203, YL’s
in chorus with local ballads, piano solo. The schedule
hereis from 1000 to 0400 and the power is 10kW.

Radio Universo, Barquisimeto, on 4880 at 0220,
YL with local pop song, OM with a programme of
pops on records. The schedule of R. Universo is from
1000 to 0400 and the power is 10kW.

Radio Juventud, Barquisimeto, on 4900 at 0227,
OM announcer with the inevitable local pops. The
schedule is from 1000 to 0400 and the power is
10kW.

O®PERU

Radio Loreto, Iquitos, on 5050 at 0248, OM with a
sports commentary in Spanish — all very excitable
stuff, complete with many trilled R’s. The schedule is
from 1100 to 0650 and the power is 2kW.

Radio Atlantida, Iquitos, on 4790 at 0430, OM
identification in Spanish, local-style songs and music.
Quite a change from pops. The schedule is from 0900
to 0600 but sometimes transmits around the clock.
The power is 1kW.

Radio Chinchaycocha, Junin, on 4860 at 0425,
local songs and music, identification in Spanish at
0430. The schedule is from 1100 to 0700 but has been
reported closing around 0500. Just to confuse us all, it
sometimes operates a 24-hour schedule. The power is
0.5kW.

OMAURITANIA

Nouakchott on 4845 at 1950, OM with a newscast
in French. The schedule is from 0600 to 0900 and
from 1830 to 2400 (on Sundays the second session
opens at 1700). The power is 100kW.

@ CAMEROON

Radio Yaounde on 4850 at 1908, OM with a news-
cast in French. The schedule is from 0430 to 0800 and
from 1700 to 2300. The power is 30kW.

O®EQUATORIAL GUINEA

Radio Ecuatorial, Bata, on 5005 at 2200, station
identification in Spanish, the National Anthem and
off. This station now seems to be permanently on this
channel - formerly on 4926. The schedule is from
0430 to 0630, 1000 to 1600 and from 1700 to 2200.
The power is SkW and it is a much easier station to log
now it is on the present channel; I hope that it is still
on 5005 when this is published!

®TOGO

Togblekope on 5047 at 2320, local songs and music
in typical style, OM announcer. The schedule is from
0530 to 0800 and from 1700 to 2400. The power is
100kW.
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80 METRE AMA
BAND RECEIVE

By M. V. Hastings

Expressly designed for
s.s.b. and c.w. amateur
signals.

This easily built and fairly inexpensive receiver has
been specifically designed for beginners who want to
get started on amateur band reception. Unfortu-
nately, most broadcast receivers having one or more
short wave bands are not suitable for reception on any
amateur bands which fall within their frequency
coverage. This is because the two modes of transmis-
sion most commonly employed on the amateur bands
are single sideband (s.s.b.) and morse (c.w.), neither
of which can be resolved with an ordinary a.m.
receiver. Communications receivers are obviously
ideal for amateur bands reception but these are rela-
tively expensive even when home-built. Quite good
results can be obtained employing a much simpler
receiver using the ‘“homodyne” or “direct conver-
sion”’ principle. Such a receiver is described here and
it will provide reception of British and other Euro-
pean amateur stations, as well as reception of stations
from further afield when conditions are suitable. A
considerable simplification in design is given by hav-
ing the receiver operate on a single band only, this
being the popular 80 metre band.

In most countries, including the U.K., the 80 metre
band extends from 3.5 to 3.8MHz. In the U.S.A. and
a few other countries it extends from 3.5 to 4.0MHz.
This set covers slightly more than the second of these
two ranges whereupon little difficulty will be experi-
enced in aligning it for the required frequency cover-
age. Alignment, in any case, merely consists of adjust-
ing the cores of two coils, one to give the correct
frequency coverage and the other to give maximum
sensitivity over this range. No test equipment of any
type is needed for the alignment. The receiver is not
intended for the reception of ordinary a.m. signals.

660

Minimal alignme

Power is obtained from an internal 9 volt battery
type PP6, and the output is suitable for high impe-
dance magnetic headphones (2k{} or 4kQ}) or a
crystal earphone. An external aerial is required.
However, a short indoor aerial will give reasonably
good results, and an outdoor aerial is by no means
essential.

DIRECT CONVERSION

An s.s.b. transmitter is basically an a.m. transmit-
ter with the carrier and one sideband removed. If the
s.s.b. signal is to be resolved the missing carrier must
be re-inserted at the receiver and this and the signal
passed through a suitable detector. Normally, a
product detector will be used. In a superhet receiver
the locally generated carrier can be inserted into the
i.f. amplifier. With a receiver of the type described
here, the locallfr generated carrier has the same fre-
quency as would the carrier of the received signal.

The transmitted signal can be upper sideband
(uss.b.) or lower sideband (1.s.b.). If a 1kHz audio
modulating tone were fed to a u.s.b. transmitter tuned
to 3.6MHz, the corresponding upper sideband of
3.601MHz would be transmitted, whilst with an 1.s.b.
transmitter it would be the lower sideband of
3.599MHz which would be radiated. In either case
the modulating tone of 1kHz can be resolved at the
receiver by injecting a locally generated carrier fre-
quency of 3.6MHz. When the 3.6MHzs s.b. transmit-
ter is modulated by a speech signal, the speech can
similarly be resolved by injecting the local carrier of
3.6MHz. Itisimportant, however, that the local oscil-
lator be tuned as precisely as possible to 3.6MHz or
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Simple homodyne design

for the

nt requirements.

all the components of the speech signal will be raised
or lowered in frequency. Only slight detuning can
make the received speech signal difficult to com-
prehend.

A c.w. signal merely consists of a radio frequency
signal which is keyed on and off. A local oscillator at
the receiver can then be adjusted to beat with the
signal and produce an audible heterodyne note. The
locally generated signal used for s.s.b. reception can
also be employed here, its frequency simply being
adjusted to produce a comfortable tone.

The basic line-up of the receiver is shown in Fig.1.
The aerial is connected to an r.f. amplifier with a
tuned output filter, the latter being set to the centre of
the 80 metre amateur band. This filter stops break-
through from signals outside the band. The r.f. amp-
lifier output is fed to a product detector, as also is an
output from a variable frequency oscillator. The v.f.0.

beginner.

provides the missing carrier with s.s.b. signals or gives
a heterodyne with c.w. signals. A second function of
the r.f. amplifier and filter stage is to prevent signals
from the v.f.o. being passed to the aerial, where they
would be radiated and cause intérference with other
receivers.

The product detector couples into an r.f. filter
which passes the detected audio signal to the a.f.
amplifier whilst removing the r.f. signals present at
the detector output. These r.f. signals, consisting of
the received signal and the v.f.o. signal, are at a much
higher frequency than the audio signal and can easily
be filtered out by a single RC circuit.

The audio output from the product detector is very
weak, and a considerable amount of audio amplifica-
tion is required to bring it up to headphone level. The
majority of the gain in the receiver is provided by the
high gain a.f. amplifier which follows the r.f. filter.

Aerial
R.F. amp and Product High gain
) > 2. RF. filter > e,
filter detector AF. amp. Headphones
A
V.FO.
Fig.1. Block diagram representing the stage line-up of the receiver
JULY 1980 661
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The receiver is tuned by adjusting the v.f.o. fre-
quency. This selects the s.s.b. signal to be received by
inserting the missing carrier. The tuning here is much
more critical than is given with ordinary a.m. recep-
tion because, as was just explained, a slight inaccu-
racy in v.f.o. frequency can make the detected signal
incomprehensible. With c.w. signals tuning is similar
to a.m. reception, however, as it is merely necessary
to set the v.f.o. to a frequency which produces an
acceptable heterodyne note.

THE CIRCUIT

The full circuit of the receiver is shown in Fig.2.
TRI1 is the r.f. amplifier and is used in the common
emitter mode with an untuned base input circuit. Two
aerial sockets, SK1 and SK2 are provided. SK2 cou-
ples direct to TR1 base and is used with short indoor
aerials. SK1 couples to the base via trimmer TC1 and
is employed with longer and more efficient aerials,
which could cause the r.f. amplifier to be overloaded
by strong signals if the aerial were connected direct to
the transistor base. TC1 is adjusted to suit the particu-
lar aerial used.

The collector of TR1 connects to a coupling wind-
ing of coil L1. The winding between pins 1 and 6 is
tuned by C2, and the core of the coil is adjusted so
that this tuned circuit is resonant at the centre of the
80 metre amateur band. A second coupling winding
on the coil connects to the product detector, consist-
ing of D1, D2 and R2. The v .f.0. signal is introduced,
via capacitor C3, at the junction of the two diodes. R2
is adjusted to minimise breakthrough of out-of-band
signals.

R3

AAAAA.

The variable frequency oscillator is provided by
the circuitry around TR4. This is a Jfet device used in
the source follower mode. The gain from gate to
source is somewhat less than unity, but there is a
voltage step-up from the source coupling winding to
the tuned winding of L2., which ensures that there is
sufficient positive feedback to produce strong and
reliable oscillation. Tuning is controlled by VC1 and
VC2. VC1 is the bandset capacitor and VC2 the
bandspread capacitor. Because of its low value and
the fact that C11 isin series with it, VC2 can tune over
only a small part of the band, but fine tuning is much
easier to carry out with this capacitor. The oscillator
signal is taken from TR4 source and passes to the
product detector through C3.

R4 and C4 constitute the low pass r.f. filter which
follows the product detector, and the remaining audio
signal is coupled via C5 to the high gain low noise a.f.
amplifier given by TR2 and TR3. These are both
employed in the conventional common emitter con-
figuration. C6 and C8 provide negative feedback of
the higher audio frequencies, and thus roll off the
high frequency response of the receiver. This is bene-
ficial as it gives an improved signal-to-noise ratio and
decreases adjacent channel interference. A good
audio frequency response is of no benefit at all in a
receiver of this nature since s.s.b. amateur transmit-
ters normally incorporate filtering which limits the
audio frequencies to a range suitable for good com-
munications quality speech, with frequencies above
3kHz being virtually eliminated. C9 couples the out-
put of the amplifier to SK4, the phones socket.

On-off switching is provided by S1,and C1,R3 and
C10 are the only supply decoupling components

YYYyyv

+9V
On -Off
2R
Ce
“_1 s TR
11— 3
. > BCI79
5. o
l'A'A'l‘l R: ﬂ
AIA7AL - Clo
WW
Ce C9 Phones
o) sk
TR, 1
BCIO9 ZRg

dgs
BCIO9 BCI79 BF 2448
Lead-outs Lead-outs

Fig.2. The circuit of the 80 metre amateur band receiver. Reception of s.s.b.
signals i§ achieved by ““direct conversion’” with the output of oscillator TR4
inserting the missing carrier at the product detector stage
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which are required. Current consumption from the 9
volt battery is approximately 7mA only.

A few notes need to be made concerning compo-
nents. SK4 should be a 3.5mm. jack socket of open
construction, i.e. it should not have an insulated body.
This is because a chassis connection to the front panel
of the receiver is made by way of its mounting bush
and nut. If difficulty is experienced in finding a source
for the coil specified for L2, this may be obtained (as
may also L1) direct from the manufacturer at Denco

E N B B I N I I A I
L S I I O B A
« 8 5 8 ke 6w
LT DR R

= % ¥ 8
LR

(Clacton) Limited, 355-7-9 Old Road, Clacton-on-
Sea, Essex, CO15 3RH. The coil has a third winding,
incidentally, which connects between pins 8 and 9.
This winding has no effect on circuit operation and is
not shown in Fig.2.

Trimmer TC1 can be any small trimming capacitor
having a maximum value of about 20pF. The BF244B
specified for TR4 is available from a number of sup-
pliers, including Greenweld, 443 Millbrook Road,
Southampton, S01 OHX.

COMPONENTS

Resistors
(All fixed values ; watt 5% unless otherwise stated)

R1 1MQ

'R2 470Q pre-set potentiometer, 0.25 watt, horizon-
| tal

[R3 470Q

R4 3.9kQ)

RS 1.8MQ 10%

R6 4.7k}

R7 1.2MQ 10%

R8 2.2kQ

R9 3.3k}

Capacitors

C1 100uF electrolytic 10V Wkg.

C2 56pF ceramic plate or polystyrene
C3 27pF ceramic plate

C4 0.01uF polyester type C280

C5 0.1uF polyester type C280

C6 1,000pF ceramic plate

C7 0.1uF polyester type C280

C8 390pF ceramic plate

C9 10uF electrolytic, 10V Wkg.

C10 100uF electrolytic, 10V Wkg.

C11 3.9pF ceramic plate

C12 22pF ceramic plate or polystyrene
C13 4,700pF ceramic plate

VC1 25pF variable type C804 (Jackson
VC2 10pF variable type C804 ?Jackson
TC1 20pF trimmer (see text)

‘Sockets

Coils

L1 Dual purpose, coil, transistor usage, Blue, Range
3T (Denco)

L2 Dual purpose coil, valve usage, Green, Range 3
(Denco)

Semiconductors

TR1 BC109
TR2 BC109
TR3 BC179
TR4 BF244B
D1 OA91
D2 OA91

Switch
S1 s.p.s.t. toggle, rotary

SK1 insulated socket, red
SK2 insulated socket, red
SK3 insulated socket, black
SK4 3.5mm. jack socket

Miscellaneous

Verocase type 75-1411-D
3 control knobs
Veroboard, 0.1 in. matrix
9-volt battery type PP6

Battery connector

2B9A valveholders

High impedance (2,000€) or 4,000€2) headphones or
crystal earphone with 3.5mm. jack plug

Wire, solder, etc.

JULY 1980
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CONSTRUCTION

A Verocase type 75-1411-D with dimensions of
205 by 140 by 75mm. makes an excellent housing for

the receiver.

This has a metal front panel which screens some of
the circuitry and prevents hand capacitance effects on

the tuning.

The general layout of the set can be seen from the
photographs. On the front panel, from left to right,
are SK4, S1 VC2 and VCI1. On the rear panel are
mounted L1, L2, the two aerial sockets and the earth
socket. Looking at the receiver from the front, L1 is
to the left, with SK2 next to it, followed by SK1, SK3
and, at the right, L.2. Each of these coils requires a in.
mounting hole and is held in place by a plastic nut
provided with it. It is important that these nuts be
tightened by hand only as excessive force here could
easily strip the plastic thread on the nut or the former.
Soldered connections can'be made directly to the pins

of the two coils, but these are held in plastic which

melts readily when heated. In consequence, a BOA
valveholder is passed onto the pins of each coil and
connections are made to the valveholder tags.

. A Veroboard panel of 0.lin. matrix having 28
holes by 16 copper strips takes most of the compo-

Looking into the receiver from the L2
end. Each of the coils has a B9A val-
veholder fitted over its pins, and con-
nections are made to the valveholder

nents, and this is cut down from a larger panel. The tags
Veroboard layout is shown in Fig.3. The two mount-
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(Cgdl) Jf o o o b,
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’ A / © 6,00 0 [} o © 0o 0o 0o o © o
SKo / [ 3 5 7 9 1] 13 15 17 19 21 2SR S25nh 127
s, Neg.battery clip
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Fig.3. The component and copper sides of the Veroboard assembly. Wiring to
components on the rear and front panels is also shown in Fig.4
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Component
panel

Component M28

panel

Cy

Component panel

Component
panel

VvC

~ corresponding Veroboard holes,
- tion to SK4,

e i
g 2

ing holes have to be drilled out, and the two breaks
made in the copper strips before soldering compo-
nents to the board. Note that there is a link wire near
the centre of the board. The two diodes should be the
last components to be soldered to the board. The
soldering of these diodes should be carried out fairly
quickly as they are germanium types which can be
damaged by excessive heat.

The panel is mounted on the base of the case justin
front of the acrial and earth sockets. The two mount-
ing holes are to the front. Two 6BA bolts and nuts are
employed here, with spacing washers to keep the
panel underside clear of the case bottom.
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This diagram shows the remaining connec- i

L EH R T N i g AL ey L e o
p o "?m' m:"m A § i i“ 0o - g Sl xl.ﬁx S e o 3§ o mmﬁ i xm-:;“%' fithad m%gﬁéﬁgﬁﬁzzmm
. : i e 1= I =Y - it ; s ! ialied = o : T
. Figa. 8% t-to-point g. The letter and number references apply tothe

.

'm the fre . b (et liEam | Dbt S | ] o
oved from the front panel for ciamy L x%ﬁgm:g _
i e . | - s i HEE . xg% : i Q&w § ¥ i §$@
S e ! :
R e

Before it is finally mounted in place, the Vero-
board panel must be wired up to the components on
the front and rear panels. The point-to-point wiring is
shown in Fig.3. and 4. All the wiring should be kept
reasonably short and direct. TC1 is connected
directly between SK2 and SK1, being supported here
by two stout pieces of tinned copper wire soldered to
the socket tags. Some of the oscillator circuitry is
connected to the valveholder fitted over the pins of
L2. Pins 1 and 6 of this valveholder are used as anchor
tags and do not connect to any coil windings. The
letter and number references in Fig.4 apply to the
corresponding Veroboard holes in Fig.3.
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AERIAL AND EARTH

The set can be used with an ordinary long wire
aerial consisting of some 10 to 40 metres of insulated
wire strung as high as possible between any two
convenient anchor points. This type of aerial must be
plugged into socket SK1 to avoid overloading the
input stages of the receiver. Overloading manifests
itself in the form of a high background noise level,
together with a number of stations being received
simultaneously with the tuning controls having little
effect.

An indoor aerial will give quite good results and
can consist of some 3 to 10 metres of wire strung
around a room or in an attic. Satisfactory results will
be obtained by plugging this aerial into SK2, but
overloading may still occur at times, making it neces-
sary to connect the aerial to SK1 instead.

An earth connection can considerably increase
signal strength on low frequency bands such as 80
metres. However, in this case, an earth is only likely
to be of benefit when an inefficient aerial is in use.
The set does not require a very strong input signal and
can be overloaded by such a signal. The best type of
earth connection is provided by a metal pipe buried or
pushed into moist earth, with a lead which is as short
as possible connecting it to the receiver.

666

ADJUSTMENT

As supplied, the cores of L1 and L2 are fully
screwed into the formers. The cores should be un-
screwed so that about 10mm. of metal screw thread
protrudes from the end of each coil.

With an aerial and headphones connected it should
then be possible to tune in a number of stations of
some kind by means of VC1 and it should be possible
to peak these stations by adjusting the core of L1. The
stations may not be amateur ones, and it will then be
necessary to adjust the core of L2 in order to locate
the 80 metre amateur band signals. When some of
these have been found, the core of L2 should be
adjusted so that they are tuned in with VC1 at around
half maximum capacitance. The coverage provided
by VCI1 should then be sufficiently wide to ensure
that all or nearly all of the 80 metre band is covered.

After a little experience with the set the limits of
the 80 metre amateur band should become fairly
obvious. During the evenings, and at weekends, the
band is usually crammed from end to end with sta-
tions, and the band limits can then be located quite
easily. If necessary, the core of L2 can be given a final
slight adjustment to centralise the band in the range
covered by VC1. VC1 is then adjusted to the centre of
the band and the core of L1 finally adjusted for max-
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The coils and aerial and earth sockets

are assembled on the rear panel. The

coils are held in position by plastic

nuts which are supplied with them,

and care must be taken not to over-
tighten these nuts

imum sensitivity. The bandwidth of the L1 tuned
circuit is wide enough to give good sensitivity over the
entire band.

During daylight hours the 80 metre band provides
reception over a relatively short range of about 200
miles, but after darkness has fallen the range becomes
very much greater and quite distant stations can often
be received.

Two remaining adjustments concern R2 and TC1.
The set will work perfectly well with R2 at any setting.
It may occasionally be found that strong broadcast
signals or possibly other transmissions are breaking

BENDIPREAD

On the front panel socket SK4 is to the
left with the on-off switch next to it,
followed by VC2. VC1is to the extreme
right. The panel legends are taken
from Panel-Signs Set No. 4. It will be
found convenient to fit VC1 with a
larger knob than is employed with the
other two controls

."FF =
BeonEs S
Y
[t .
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through whereupon R2 should be adjusted in an
attempt to null the interferring signal. Adjustment of
R2 may not always remove the signal, whereupon it is
necessary to change the aerial input to SK1 if it is at
SK2, or to reduce the capacitance of TCI.

When only a modest outside aerial is being used,
TC1 will probably give best results when set for max-
imum capacitance. However, with longer aerials the
set may be overloaded unless the capacitance of TC1
is reduced somewhat. This is really a matter of finding
a setting which gives good sensitivity without over-
loading problems.

BCD ENCODER
SWITCH

A miniature 10-position rotary switch, introduced
by Impectron Limited, has five connection pins and
produces a binary-coded decimal output (i.e. a four
digit binary group representing decimal 0 to 9) at
each position. One signal pin is for voltage supply
whilst the others represent decimal 1, 2, 4 and 8. No
contacts are made on position “O”’ but as the switch is
taken through the remaining 9 positions the four
output pins present the number of the position
selected in BCD form.

Known as the type BCM23, and measuring only 23
by 23 by 19mm. overall (excluding mounting pins and
spindle), the switch will enable designers of
mechanical-electrical interfaces to fit a low cost
encoder into tight corners. The device will prove par-
ticularly useful where manual controls or mechanical
assemblies have to be interfaced to electronic logic
such as microprocessor circuits.

There are two fixing tabs for mounting to printed
circuit boards and also a threaded spindle and nut for
front panel mounting. Power rating is 3 watts max-
imum, with maximum voltage and current ratings of
200 volts and 500mA.. The manufacturers are Impec-
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tron Limited, Foundry Lane, Horsham, W. Sussex,
RH13 5PX.
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The Impectron type BCM23 10-
position rotary switch. This offers BCD
outputs for switch positions corres-
ponding to decimal numbers from 0 to
9. The spindle may be continuously
rotated whereupon the switch func-
tions as a shaft encorder with 36 deg-

ree resolution
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Series
No. 11

(Part 10 appeared in our May issue)

DATAB US really explains

microprocessors

By lan Sinclair

COMPUTING
LANGUAGES

This concluding article examines current
computing languages and ends with a
glimpse into the exciting future world of

microprocessors.

Whatever a microprocessor system is used for,
the CPU action is always that of a number-
cruncher, loading bytes of binary digits from
memory and processing them. In some applica-
tions, all that the CPU ever does is to shift data
bytes from one place to another; in other applica-
tions, quite extensive operations may be carried
out on each byte.

MONITOR PROGRAM

Whatever the action, though, programming in
binary code is never easy nor straightforward, so
that the first essential for any programming that
goes beyond the stage of finding out what a mic-
roprocessor can do is a monitor program in ROM.
A suitable monitor program (and it must be one
which suits the CPU exactly—you can’t use a 6502
monitor to run a Z80) will enable addresses and
data bytes to be entered in hex or octal form
rather than in binary, and will allow the data byte
in each memory location to be displayed when
the memory address is keyed. All of this can be
carried out by hardware, but if you have ROM in
your microprocessor system it makes sense to
program it so as to do this work, thus making the
hardware simpler. Many monitor programs (or
BUGS) do considerably more than these simple
requirements, of course, butthese are essentials.

Development systems, such as the MK 14, the
KIM 1, and others consist of the CPU with monitor
ROM, RAM for your own programs, and I/O ports
coupled to a keyboard and a hexadecimal disp-
lay. Such development systems allow programs
to be written in hexadecimal code so that
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machine control, or any other programs, can be
tried out in RAM, and modified until they do what
is required. The program can then be transferred
to a PROM (using a PROM programmer circuit},
written out in hex form, stored on tape or other-
wise recorded for later use.

These development systems are excellent
educational tools. Even if they taught nothing
else they would certainly teach you how much
programming is needed for even the simplest
operations. For professional use, however, the
time that is needed makes it necessary to use
other methods of programming if a'system is to
be designed quickly. This involves the use of
assembler language or of higher level languages.

An assembler is a device which “translates’”
letters, symbols and numbers typed on a
keyboard into binary code which can be used to
program the microprocessor. The important
point here is “‘program’ - lots of development
units include full alphabetical keyboards, but that
doesn’t mean that they can be used to write prog-
rams. An assembler allows the operator to type
outthe mnemonicsin place ofthe binary codes. If
this were its only task it would still be useful,
because a program written out as a series of
mnemonics is easier to follow and less liable to
error than one written in hex or binary codes. A
good assembler allows much more than this to
be done, however, because several steps of
machine code can be generated by one assem-
bler statement, and much of the tedious work of
hex or binary coding can be carried out more
easily.

RADIO AND ELECTRONICS CONSTRUCTOR
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HIGHER LANGUAGES

This is one step towards the use of higher
computing languages. The ideal computing lan-
guage would be “normal’ English, so that a des-
cription of what the program is to do could be
typed on a keyboard, and thus automatically
translated into a program. The nearer the prog-
ramming “language’’ gets to this ideal the higher
its level is said to be. The use of an assembler
makes it possible to substitute groups of letters
and words for the binary or hex numbers which
have to be used for machine-code programs, so
that assembler language is a step in the right
direction. The assembler may be in hardware,
meaning that logic circuits exist to perform the
conversion, or in software, a program which
makes the microprocessor carry out its own con-
versions. A hardware assembler is expensive and
cannot easily be modified. A software assembler
which might be a magnetic tape of a program
written out to be placed in RAM by the user, is
more adaptable, but is going to use up valuable
memory space. An assembler program could
very well use up so much of the precious RAM of
a small microprocessor system that there would
be no memory left for the user to write programs.
A third option is the “firmware” one, which uses
the assembler program on a ROM or PROM chip;
this is the most usual form of assembler.
usual form of assembler. 5

A variation of assembler that few of us are
likely to encounter is the “cross-assembler”. A
cross-assembler allows a program written for an
existing (large) computer to be translated into
machine language for a micro. This is a very
attractive proposition for the professional
engineer who has access to a main-frame or mini
computer. The programs can be written and
tested on the large computer, then translated by
the cross-assembler, loaded into the microp-
rocessor and tested again. There is an impressive
saving of time by using this method, but you need
a few tens of thousands of pounds invested in a
computer and again in a cross-assembler,

The next step to a genuine high level language
is a compiler, which allows the use of one of the
genuine higher level computing languages, such
as FORTRAN, ALGOL or COBOL. These lan-

The Tandy TRS-80 Model
| Microcomputer System.
Shown in the photograph
are a 12in. video monitor,
keyboard, battery/a.c.
cassette recorder and the
User’s Manual for Level I.
The Manual is intended
for the novice, and its 232
pages explain the
capabilities of the com-
puter
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guages are as close to English as any computing
language gets at the moment, are internationally
understood, and are standard on large main-
frame computers. When we use one of these lan-
guages with a compiler, we can say goodbye to
all the tedious business of calculating relative
displacements for memory addresses, because
the compiler does this automatically; some
assemblers will also do this. Readers who have
followed the “Tune-In To Programs’ series in
this journal will appreciate that the TI-57 prog-
rammable calculator uses a simple form of com-
piling, since no displacements have to be calcu-
lated to label a memory point - if we could just
marry a TI-57 or a CBM P50 to a microprocessor,
we would have a computer worth writing home
about.

The use of a compiler allows any programmer
to use a computer; whereas the use of machine
code is possible only if the workings of the CPU,
and also its circuit arrangement (the hardware)
are well understood by the programmer. Once
again, though, a compiler takes up a lot of mem-
ory space, so much that a FORTRAN compiler is
of little use in a computer with less than 214 bytes
of memory —this is 16,384 bytes, often referred to
as 16K bytes.

BASIC AND PASCAL

High level languages such as FORTRAN,
ALGOL, and COBOL are seldom used for compu-
ter systems which are built around microproces-
sors. A compromise between assembler lan-
guage and a genuine higher-level language is
probably the best bet for small computer sys-
tems, and two such languages are BASIC and
PASCAL. BASIC is the language which has been
used in most of the first generation of home com-
puters; the letters stand for Beginners’ All-
purpose Symbolic Instruction Code, but it exists
in a wide variety of shapes and sizes, so that the
BASIC which is used on one computer may not
completely suit another; we also have size varia-
tions such as Tiny BASIC, Extended BASIC, and
so on. PASCAL is a language which has not yet
appeared on any machine offered in this country,
but which may appear in the future when the.
competition hots up a bit. At the time of writing,
the announcement that the first home computers
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The Model Il TRS-80 Sys-
tem. Particular attention
has been paid to making
the keyboard as simple as
possible, with as few
“special’” keys as are
necessary. As with the:
Model 1 the Model I is
fully expandable. Further
details can be obtained
from Tandy Corporation
(Branch UK), Bilston
Road, Holyhead Road,
Wednesbury, Stafford-
shire

from Hong Kong are coming out of the factories
has led to some sudden price-cuts, and those
who bought the larger kits are seeing a hundred
pounds or so being clipped off the prices they
have just paid. At first sight, it all looks like the
sort of thing which happened with pocket cal-
culators — if you want a calculator keyboard, it's
now cheaper to buy a £3.99 calculator from
Woolies than it is to try to buy the bits.
Remember, though, that items such as
QUERTY (typewriter style) keyboards, printers,
video displays and cassette mechanisms can
never reach the same low prices as i.c.’s so that
there must be a lower level to the prices which
can be reached, and itdoesn’t pay to waittoo long
if you genuinely have a need for a computer.
Atthe moment, BASIC is the main language for
these machines, and is well worth learning before
your sons and daughters start to teach it to you.
Like all computing languages, though, BASIC is
best learned on an actual computer, so that you
can find out at once if you’ve made a mistake.
Readers who have followed the “Tune-In" series
will know what | mean. If you're tempted to take
evening classes in BASIC, make sure that the col-
lege or school which offers the course has a com-
puter, and notjust aterminal ora card punch. One
of the quickest ways of being turned off prog-
ramming is to fill in a program on punched cards
this week and to find next week that there was a
fault in it, and that is can’t be run again for yet
another week. The ideal arrangement is to have
one micro-computer (PET or similar) for each two
or three learners, so that you can program and
run, then retire to find out what went wrong.

THE FUTURE

What of the future? Well, the sixteen-bit mic-
roprocessor is already with us, and every major
CPU manufacturer has announced his own ver-
sion of this particular beast. Atthe moment prices
are high, waiting times are long, and few of us
have had a chance to see one, let alone play with
one. In fact, at the time of writing, there is a scar-
city of all the chips associated with microproces-
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sors, caused by the rush of everyone eager to
update to this comparatively new technology. We
needn’t wait for the sixteen-bit machines — the
difference is in speed of operation, which is the
least important of factors for the amateur user. In
any case, anyone who has mastered 8-bit
machines will have no trouble adapting to a
sixteen-bitter from the same manufacturer, so
that 8-bit micros are not going to vanish over-
night; though some of the prices being asked for
the more advanced 8-bit chips (like the Z-80)
might drop.

The mostinteresting hint to the future, though,
in my view is the announcement of analogue
microprocessors by INTEL, followed by several
other manufacturers. This isn't quite so
revolutionary as it sounds — it's basically a digital
microprocessor fitted with a built-in analogue-
to digital and digital-to-analogue converter sys-
tem, but it could make a lot of microprocessor
applications a lot easier. For example, many car
manufacturers would welcome microprocessor
control of carburettor and ignition to ensure that
an engine always worked at maximum efficiency.
The snag has always been the interface circuits —
how to generate the right input signals for the
microprocessor, and to make use of the digital
output signals from the microprocessor. For
example, inputs might include signals of engine
temperature, r.p.m., load torque, airtemperature,
air humidity, throttle opening, and so on. To
make a digital transducer for each of these quan-
tities, so that each quantity would be converted
into digital signals, would be prohibitively
expensive. Even in the USA, where manufactur-
ers are highly efficient and trim costs to the bone,
the average price for each transducer would have
to be around 25p to make the whole proposition
worthwhile. The chances of producing digital
transducers at this sort of price, even in the 20-
million batches which would be needed, looks a
bit remote.

Continued on Page 681
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GENERAL PURPOSE
8 WATT AMPLIFIER

Part 2

by A.P. ROBERTS

Final steps in constructing this
versatile design.

MAIN P.C.B.

A single circuit board is used to accommodate the
components associated with the power amplifier sec-
tion and the power supply rectifying circuit, and this is
reproduced actual size in Fig.4. The board is etched,
drilled and completed in the conventional manner.
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A closer look at the power amplifier
section board

JULY 1980

The lead-outs of IC1 are bent at right angles so that its
heat tab surface is just very slightly outside the board
edge at which it is mounted. This enables the heat tab
to be bolted to the rear panel of the case whilst the
board is mounted horizontally to the bottom of the
case. After the board has been completed and the
components fitted, it is used to mark out the hole for
IC1 heat tab and the two mounting holes in the case
bottom. The board should be just to the right of T1. It
will be mounted with short metal spacing washers on
the two 6BA bolts so that the board underside is well
clear of the metal bottom of the case. The board takés
up its chassis connection'by way of one of the spacing
washers as well as via the heat tab of IC1. Socket SK3
obtains its chassis connection by way of its own
mounting bush and nut.

Before finally mounting the board in position, the
connections to the external components must be
made. These are illustrated in Fig.5. The lead from
the board taking the positive supply to the pre-
amplifier board can, at this stage be about 6in. long. It
will be connected, shortened as necessary, to the
pre-amplifier board after the latter has been comp-
leted and made ready for mounting. The pre-
amplifier board, incidentally, measures 13 by 2 5/8in.
The lead from VRI1 to the pre-amplifier board will
also be fitted later. Note that all the signal-carrying
leads in the amplifier can be unscreened, as the metal
case provides all the screening required. It is desir-
able, however, to keep the output lead to SK3
reasonably well spaced from the input leads to SK1
and SK2 when these leads are later fitted.

The mains lead should be clamped inside the case.
The earth wire connects to the solder tag under the
securing nut for T1, whilst the live and neutral wires
connect to the on-off switch tags. If the mains trans-
former has tags at the top which could be fairly close
to the inside surface of the lid when the latter is fitted,
secure a piece of thin s.r.b.p. sheet to the lid on the
area over which the transformer tags appear. The
s.r.b.p. should be held in place with a strong adhesive
such as an epoxy resin.
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6BA clear — 1

Fig.4. The power amplifier and supply rectifier circuitry is assembled on a
printed board, reproduced here full size;. See the text for details of the mount-
ing of IC1
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Fig.5. Wiring external to the board of
Fig.4. Note that the connections to
VR2 are in the order B, C, A
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Fig.6. The pre-amplifier board. Cons-

tructors who prefer to use screened

leads for the connections between the

input sockets and the board may con-

nect the lead braiding to the socket
tags indicated

PRE-AMPLIFIER

The pre-amplifier section is assembled on a second
printed board, which is shown full size in Fig.6. IC2,
here, is a Jfet and not a MOSFET device and does not
need special handling precautions to prevent damage
due to static voltages. The completed board is
mounted to the right of the power amplifier section
and is positioned well to the rear of the case with C15
and C16 nearer the front, so that the input leads to
SK1 and SK2 are kept short. As was stated last
month, these two wires do not need to be screened. If,
nevertheless, the constructor would prefer to use
screened wires here, the braiding can be connected to
the appropriate tags of SK1 and SK2 as indicated in

Fig.6. The board is mounted by means of 6BA bolts .

with metal spacing washers, and picks up its chassis
connection by way of these washers. It is not finally
mounted until the connections to SK1, SK2, VR1 and
the power amplifier section board have been comp-
leted. As will be noted, C17 is not mounted on the
pre-amplifier board but is connected across the tags
of SK1. This socket, in company with SK2, obtains its
chassis connection from its own mounting bush and
nut.

TESTING

Before switching on and testing the completed
amplifier, give all wiring a thorough check for errors.
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Since printed circuit construction is used it is unlikely
that any disastrous wiring errors will occur, but it is as
well to be on the safe side.

The input to the amplifier should be connected by
the usual screened cable, the braiding of which con-
nects to the “sleeve” tag of the jack plug employed.
The output should be applied to a good quality 8¢}
loudspeaker capable of handling the power provided
and which is housed in a proper enclosure. The use of
speaker impedances below 8(} is not recommended.
Speakers with impedances higher than 8Q) may be
used but with an inevitable loss in maximum output
power.

It is quite in order to have a switched-off item of
equipment connected to one input whilst a second
item of equipment is connected to the other input.
This will have no adverse effect on the performance
of the amplifier.

The amplifier may seem to be lacking in sensitivity
when used with some items of equipment having
slightly low output levels. This problem can be
resolved by simply increasing the value of R15 to
1M(). The resultant doubling of amplifier gain will
increase the r.m.s. sensitivity of Input 1 to about
12mV, and that of Input 2 to about 250mV.

(Concluded)
RADIO AND ELECTRONICS CONSTRUCTOR

www americanradiohistorv com



5 ) ) J

P

IQI![HI —
00O

your
ork
-Shop

“Hi-ya, Smithy!”’

Smithy, standing on the
Workshop doorstep, turned
round in surprise.

“Don’t tell me,” he gasped,
“that you've actually got to
work before time. And on a
Monday morning, too!”

“Come off it, Smithy,” rep-
lied Dick indignantly. ““When
am | ever late for work?”

“Virtually every day,” stated
Smithy positively as he put his
key in the door. “What you
usually do is rush in at about
five to ten minutes past nine
with any possible excuse you
can dream up.”

“Well,” said Dick, following
the Serviceman into the Work-
shop, “I'm good and early
today at any rate.” He glanced
at the clock on the wall. “Look,
it isn't even five to nine yet.
Hey, just wait a minute!”

“What's up?”’

“You must have left some-
thing switched on on your
bench. There’'s a little light
glowing away over there.”

LONG DISTANCE TIMER

And, indeed, a small light
was plainly visible on Smithy’s
bench. Intrigued, Dick walked
towards it, to find that the light
emanated from a small l.e.d.
which, with its series resistor,
was coupled to a relay and a
twin-cell 3 volt cycle lamp bat-
tery. The relay coil connected
to a neat Veroboard assembly

JULY 1980

31-DAY
TIMING

CIRCUIT

Smithy’s timer runs
for just over a month

which, at first sight, seemed to
be bristling with Veropins. As
Dick looked more closely he
saw that, mounted on the
Veroboard, were three diodes,
two transistors, two 16 pin d.i.l.
integrated circuits, an elec-
trolytic capacitor and a few
resistors. A flexible lead termi-
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Fig.1.

‘nated in a small crocodile clip

was connected to one of the
Veropins, and the crocodile
clip itself was clipped to
another Veropin. Two wires
from the Veroboard passed to
a small mains transformer
placed on the other side of the
board to the relay. (Fig.1.)

o o o o
o o o o o
o o o o o
° ° ° o ° .12 Veropins
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o o o o
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o o o ©® o
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X - break in copper strips

The CD4020 i.c.’s employed by Smithy in his timing
circuit have 12 output pins. Each i.c. is mounted on
part of a Veroboard panel, as in this top view, with
the outputs connected to Veropins in a staggered
layout. A small crocodile clip can be clipped to any
pin to select a particular output. The crosses indi-
cate cuts in the copper strips below the board.
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“Don’t touch anything
there,”” warned Smithy
sharply, coming up behind
Dick.

"What is it?"’

“lt's a little experiment in
timing which I’'m carrying out,”
stated Smithy proudly. “In a
few minutes, if all goes well,
that l.e.d. should extinguish. In
fact, it should go out almost
precisely at five minutes after
nine o’clock this morning.”

Dick looked incredulously at
the Veroboard assembly.

“l don’t believe it,” he said
flatly. “When did you set it
up?ll

"Yesterday morning,” rep-
lied Smithy. "l popped in yes-
terday morning to start the tim-
ing run, and | did so at exactly
9.47.”

“And the l.e.d. has been lit
up all the time since?”’

"It was lit up when | left yes-
terday and it was certainly still
lit up when we came in just
now."”

Dick looked at the Workshop
clock. It indicated two minutes
past nine.

“Well,” he stated in an
unconvinced tone, “’l've never
heard of an electronic timer
being as accurate as that over

what is nearly a 24 hour
period.”
“"We'll see,”” returned

Smithy confidently, “‘what this
particular timer does, any-
way.”’

The minute hand of the
Workshop clock crept past the
fourth minute graduation on
the clock face then moved
imperceptibly until its tip
started to merge with the five
minute mark. The hand tip and
the mark became convergent.

There was a sudden click
from the relay, and the l.e.d.
went out.

""Ye gods,” exclaimed Dick,
startled, “it did go out, too!”

"It went out exactly when |
said it would,” said Smithy.
““Now do you believe that this
timing circuit operated just as |
said it would?”’

The successful demonstra-
tion had changed Dick’s scep-
ticism to an attitude of intense
interest.

"Yes, I'll go along with that,”
he replied keenly. “’But how on
earth do you manage to get an
electronic timing circuit to be
as accurate as that?”’

""Simply by using a couple of

676

IN4QO2
Ait +
5 Pt
On-Off T Ry =
[ [ C Okn =
I 14
I Dy == 220pF 50Hz
© |I IN4OO2 16V wkg _pulses
oy | 6V R
mgms ﬁ ) """"\“ TRy
== 100kn BCIO7
LI xR
= IO0kn
e b
BCIO7 -
Lead-outs Flgz

A suitable circuit for obtaining pulses at a repetition
frequency of 50Hz for driving a CD4020 divider. A
half-wave rectified supply is also provided.

CD4020 divide-by-two coun-
ters and driving them from the
a.c. mains supply,” explained
Smithy. "My old colleague,
G.A. French, has been playing
around with CD4020’s lately,
and so | thought I'd get a few in
for myself and see what they
could do. If you’ve been follow-
ing G. A. French’s ‘Suggested
Circuits’ you’ll know that the
CD4020 is a multi-stage
divide-by-two device. It has
one input and twelve outputs.
The first output is called Q1,
after which the remaining out-
puts are Q4 to Q14 inclusive.
Each output corresponds to a
division by 2 to the power of
the Q number concerned. For
example, the Q4 output cor-
responds to a division by 2 to
the power of 4, or 16 times. It's
when you get to the higher Q
numbers that you hit the really
big divisions. The Q14 output
gives the biggest dividing
number of the lot and it corres-
ponds to a division by no less
than 16,384 times."

MAINS PULSES

"“Blimey,” said Dick, impres-
sed. ”'I'm beginning to see how
you can get such a very long
timing period. And you get the
input to the circuit from the a.c.
mains?"’

"The input pulses are
derived from the 50Hz a.c.
mains,”’ confirmed Smithy.
""Which means that you can get
timing periods having the
same accuracy as an a.c. mains
analogue or digital synchron-
ous clock. Here's a suitable cir-
cuit for obtaining the 50Hz
pulses.”’

www americanradiohistorv com

Smithy reached to the back
of his bench and picked up a
sheaf of papers. He selected
one and passed it to his assis-
tant. Dick looked down at the
circuit which had been
sketched out on it by Smithy.
(Fig.2.)

""This seems pretty simple,”
he remarked. ""For a start,
you've got a mains trans-
former with a 6 volt secondary,
and this couples to a standard
half-wave rectifier circuit con-
sisting of D1 and C1. Does that
circuit power the timer?”’

"It does,” confirmed Smithy.
“"The rest of the circuit
produces the pulses. When the
transformer secondary voltage
passed to D2 is negative of the
negative rail, transistor TR1 is
cut off and its collector voltage
is the same as that of the posi-
tive rail. When, on the alternate
half-cycle, the voltage passed
to D2 starts to go positive of the
negative rail, TR1 conducts as
soon as that voltage over-
comes the forward voltage
delay in the diode and the
base-emitter junction of the
transistor. As the positive vol-
tage applied to D2 increases,
TR1 turns hard on and its col-
lector voltage falls nearly to
zero. The result is that there is
very nearly a square wave at
TR1 collector, with TR1 turned
on for a slightly shorter time
than it is turned off, and with a
fairly rapid transition from one
output voltage state to the
other. This square wave is at
50Hz, and it's just the job for
passing into the input pin of a
CD4020.”

RADIO AND ELECTRONICS CONSTRUCTOR
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Fig.3.

The main part of the CD4020 timing circuit. The

base of TR2 can be connected to any of the outputs

of IC1 (although in practice the outputs below QA7

are not used). C1 and R1 to R3 have the same values

asinFig.2, but R2 is now returned to the base of TR2
instead of to the negative rail

Dick looked at the circuit a
little dubiously.

“Is that diode really neces-
sary?”’ he asked. /I mean the
one you’'ve marked as D2.”

“It's not needed with the cir-
cuit as I've described it so far,”
replied Smithy. “Butit serves a
purpose in the complete cir-
cuit. Here's the main part of
that circuit.”

Smithy handed over another
piece of paper to his assistant.
This had a larger circuit drawn
out on it, and Dick studied this
with interest. (Fig.3.)

"As you can see,” continued
Smithy. “We've now intro-
duced one of the two CD4020’s
which are used in the complete
timing circuit. The 50Hz pulses
are fed to pin 10, which is the
input pin of the CD4020. On the
right there are the twelve out-
puts, which I've labelled QA1,
QA4, QA5 up to QA14.”

“"Why d'you putin the ‘A’ ?"”

“Because we’ll be bumping
into another lot of Q outputs in
a few minutes, and I'll be cal-
ling these QB1, QB4, QB5 and
so on. Now, pin 11 of the
CD4020 is the reset pin, and
when this is taken positive it
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causes all the outputs to go to
zero and stay there, even if
there is a pulse input at pin 10.
When switch S2 in the diagram
is at‘Reset’ it connects pin 11 to
the positive rail. And when S2
is put to ‘Start’ pin 11 is taken
negative by R4 and the i.c.
starts to divide.”

"“Giving,”” queried Dick,
“divided pulses at the out-
puts?”’

“That's right,” 'said Smithy.
"Just consider what happens
at the QA1 output, which is
simply a divide-by-2 output.
The divider is advanced one
count on each negative-going
transition at the input, so let's
assume for the momentthat S2
is put to ‘Start’ at an instant
immediately after the collector
of TR1 goes negative. The QA1
output will then be low. Now,
the length of the 50Hz cycle is
0.02 second, and so the next
negative-going transition at
pin 10 will be 0.02 second later.
This will cause the QA1 output
to go high. After another 0.02
second there will be another
negative-going excursion at
pin 10 and this will cause the
QA1 outputto go low again. So

www americanradiohistorv com

the length of the QA1 output
cycle under these conditions is
0.04 second, or twice the
length of the 50Hz cycle.”
(Fig.4.)

“Go on,” said Dick cauti-
ously.

“So,” said Smithy, “at the
QA1 output we have a voltage
which is low for 0.02 second
after which it goes high. For
timing purposes we use the
first 0.02 second part of the
output cycle.”

RELAY TRANSISTOR

Dick frowned.

“There’'s something fishy
here,” he remarked, “’but! can’t
quite place my finger on itl”

“Don’t worry about it,”
advised Smithy cheerfully.
“Turn your attention next to
the relay transjistor, TR2. Thisis
a p.n.p. transistor with its col-
lector connected to the nega-
tive rail, its emitter connected
to the relay coil and its base
connected to a flying lead ter-
minated in a small crocodile
clip which connects to any QA
output. Let’s say, for the sake of
explanation, that this clip is
applied to the QA1 output.
What happens now, when S2 is
put to ‘Start’, is that the posi-
tive supply is applied to the
relay coil. At the same time the
QA1 output is low whereupon
TR2, acting as an emitter fol-
lower, causes the relay to
energise. This situation con-
tinues until, after 0.02 second,
the QA1 output goes high. So
also does the base of TR2, and
the relay de-energises. But
another important thing hap-
pens because, in this circuit, |
haven’t returned R2 to the

0-04

—_—
SecC.
002 —ot—0O-02 —
sec. sec.

+

Operation
of Sp

Fig.4. Theoretical consid-

eration of the output at

QA1, with the assump-

tion that S2 is set to

"Start’” immediately after

a negative transition at
TR1 collector
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GAREX

V.H.F. Receivers SR-9 for 2-metres F.M., fully
tunable 144-146MHz, 2-speed slow-motion dial,
also 11 xtal controlied channels. Compact, sen-
sitive, ideal for fixed or mobile listening. Built-in
L.S., 12v D.C. operation £47.15 inc. VAT. Crystals, if
required: £2.60 each. All popular 2m. channels in
stock. Marine band version (156 162MHz) £47.15
(xtals £2.90). Mains psu for above £11.95. Pocket
VHF Receiver 12 channel xtal controlled complete
with nicad and charger. 4MHz bandwidth in range
140-175MHz £67.95. Amateur and Marine xtals in
stock, prices as SR-9.

Amplifier module new, fully assembled 6W IC unit,
12v D.C. Low impedance (4-8 2 input and output
for extn. speaker amplification, with circuit £2.75.

Neons min wire end 70p/10: £4.50/100
Slide switches min DPDT 20p ea; 5 plus: 16p
Resistor Kits E12 series, 22 52 to 1M 52 57 values,
5% carbon film, '/sW or '/«W Starter pack, 5 each,

value (285) £3.10
Mixed pack, 5 each oW plus '/«W (570) £5.55
Standard pack, 10 each (570) £5.55
Glant pack, 25 each (1,425) £13.60

BNC Cabie mtg socket 5052 26p; 5 plus: 20p;
PL259 UHF Plug and Reducer 75p; 5 plus: 67p;
S$0239 UHF Socket panel mtd. 60p; 5 plus: 50p;
Nicad rechargeables physically equiv. to zinc-
carbon types: AAA (016) £1.80; AA(U7) £1.30;
C(U11) £3.35; PP3 £5.55. Any 5 plus: less 10%. Any
10 plus less 20%.

We stock V.H.F. & U.H.F. mobile aerials
s.a.e. details.
Access - Barclaycard

PRICES INCLUDE UK POST,
PACKING & VAT

Mail order only Sole Address

GAREX ELECTRONICS
7 NORVIC ROAD, MARSWORTH.
TRING, HERTS HP23 4LS
Cheddington (STD 0296) 668684

MORSE MADE

BY THE G3HSC
RHYTHM METHOD!

These courses which have been sold for over 25
years, have been proven many times to be the
fastest method of learning Morse. You start right
away by learning the sounds of the various
letters, numbers, etc., as you will in fact use
them. Not a series of dots and dashes which later
you will have to translate into letters and words.
Using scientifically prepared 3 speed records you
automatically learn to recognise the code,
RHYTHM without translating. You can't heip it.
It's as easy as learning a tune. 18 WPM in 4 weeks
guaranteed.

The Complete Course consists of three records
as well as instruction books.

Complete Course £5.50 U.K. p/p 75p. (Overseas
postage sufficient for 750grm). Details only s.a.e.

THE G3HSC MORSE CENTRE

S. Bennett, (Box 8), 45 Green Lane,
Purley, Surrey.

QA TIMING PERIODS

Output Minutes Seconds
QA1 - 0-02
QA4 016
QAS 0-32
QA6 064
QA7 1.3
QAB 2:6
QA9 51
QA0 10-2
QAN 205
QA12 410
QAI3 1 22:0
QA4 [ 2 440

Fig.5. Table showing the
timing periods for the QA
outputs of Fig.4. Because
of their short duration
and starting errors, the
timing periods from QA1
to QA6 are not used

negative rail but to the base of
TR2.”

“What does that do?”

“When the QA1 output goes
high so also does the lower end
of R2. This causes TR1 to stay
turned on all the time, so that
its* collector voltage remains
low and no further 50Hz pulses
are fed to the CD4020 input. In
consequence, dividing stops
and the circuit remains fixed in
this state until S2 is put back to
‘Reset’.”

Dick’'s furrowed brow
cleared momentarily.

“That does at least explain,”
he said, “why you put diode D2
in the circuit from the trans-
former secondary to TR1
base.”

“It does,” agreed Smithy.
“The diode ensures that TR1
still remains turned on during
the mains half-cycles when the
upper end of the transformer
secondary is negative.”

“Well, that seems okay,”
said Dick, clearly still unhappy.
“But there’s something else
that’s bothering me.”

“Yes?"

Dick concentrated.

““Ah, now | know what it is,”
he exclaimed suddenly. “It's
the assumption you made just
now when you said that S2 is
put to the ‘Start’ position
immediately after a negative-
going transition at TR1 collec-
tor. But, dash it all, S2 can be
put to ‘Start’ atany time during
the cycle at TR1 collector.”

"“Very good,” commended
Smithy approvingly. “And, of
course, my assumption cannot
hold true in practice, although

it has helped in showing that
the timing period is equal to
half a CD4020 output cycle. So
we cannot rely on the timing
output at the QA1 pin being
exactly 0.02 second. There will
be similar starting errors with
all the other QA outputs, but as
these get higher in number the
starting error becomes propor-
tionately less until, at the QA7
output, it is negligibly low and
can be ignored. Now, l've
made up a table showing the
QA outputs from QA1 to QA14.
The QA1 output is the input
divided by 2 and the QA4 out-
put is the input divided by 16,
and so the QA4 timing period is
the QA1 period multiplied by 8.
All the successive timing
periods are, multiplied by 2,
ending with the QA14 output at
2 minutes 44 seconds. If | con-
nect TR2 base to the QA14 out-
put and put S2 to ‘Start’ the
relay will energise and remain
energised for 2 minutes and 44
seconds. After this period it will
de-energise and the timing run
will be over.” (Fig.5.)

“That means, then,” said
Dick slowly, ‘“that you can
selectany of the timing periods
in your table simply by clipping
the base of TR2 to the approp-
riate QA output.”

“You've got it,” confirmed
Smithy. ‘“‘In practice we
wouldn’t bother about the QA1
to QA6 outputs because of
starting errors and also
because the periods are too
short for a relay operated cir-
cuit anyway.”’

’

SECOND DIVIDER

"That's definitely a neat cir-
cuit,”” said Dick approvingly.
“But it only goes up to 2
minutes 44 seconds.”

“| know,” said Smithy. “And
so | add another CD4020! All |
do is connectits pin 10 input to
the QA14 output and provide
pins for all its outputs. These |
have called QB1 to QB14.”

Smithy selected another
piece of paper and showed the
circuit on it to his assistant.
(Fig.6.)

“This is the final CD4020
set-up,” he continued. “l've
omitted the QA1 to QA6 out-
puts, but I've included all the
QB outputs. You can now con-
nect the base of TR2 to any QA
or QB output that’s available
and you will get the corres-
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Fig.6. The final version of the circuit incorporates a

second CD4020. This has its reset pin connected to

the reset pin of the first CD4020. Timing periods can

be selected by connecting the base of TR2 to any of
the available QA or QB outputs

ponding timing period.”

“With all this further divi-
sion,”” observed Dick, ““l can
understand how you were able
to get that timing period of
nearly 24 hours we saw today. |
mean the one which started
yesterday morning and which
ended this morning.”

Smithy kept his face straight.

“And here,” he said care-
lessly, “is a table showing the
timing periods available at the
QB outputs. The period |
selected for today’s little
demonstration was the one
given by the QB9 output.”
(Fig.7.)

QB TIMING PERIODS

Output | Days Hours | Minutes | Seconds
QB1 5 28
QB4 43 41
QBs 1 27 23
QBé6 2 54 46
QB?7 5 49 32
QB8 ] 39 3
QB9 23 18 6
QBI1O 1 22 36

QBil 3 21 12

QB12 7 18 25

QBI13 15 12 50

QB4 31 1 40

Fig.7. The timing periods
available at the QB out-
puts. These are corrected
to the least significant
figure shown
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Dick took the table from the
Serviceman and glanced at it.
As he scanned the figures near
the bottom his jaw dropped.

“What's this?’’ he stuttered.
31 days! You've just got to be
joking, Smithy!”

“No I'm not,” chuckled
Smithy. “If you select the QB14
output you’ll get a timing
period of 31 days, 1 hour and
40 minutes. What's more, the
period should be accurate to
within a minute or so and, as |
said at the beginning, the accu-
racy will be the same as is
given with a synchronous
mains analogue or digital
clock.”

“Well, stap me,” spluttered
Dick, “you’ve certainly got a
real long distance timing cir-
cuit here.”

“It’s partly a novelty circuit,”
admitted Smithy, “but at the
same time it can have quite
serious applications because
of the accuracy of the timing
periods. The only snag is that
there is no continuously vari-
able control of these periods,
and you have to select one of
the periods which appears in
the tables. But, apart from that,
it's a very simple little project
and is not at all expensive.”

“What about components?”

“Well, the transformer can
be any mains transformer hav-
ing a 6 volt secondary rated at
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MORSE
IMPROVEMENT

C90 Cassettes (A) 1-12 w.p.m. with simple
exercises. Suitable for R.A.E. preparation.
(B) 12-24 w.p.m. computer produced pro-
fessional level operator material including
international symbols.

Price each: complete with instruction and
exercise booklets £4.75 including posta?e.
Morse Key and Buzzer Unit suitable for
sending practice and DIY tape preparation.,
Price £4.75 including postage

Overseas Airmail £1.50 extra,

MHEL ELECTRONICS (Dept. R)
12 Longshore Way, Milton,

Portsmouth (UK), PO4 8LS

THE

MODERN BOOK CO.

Largest selection of English &
American radio and technical
books in the country.

19-21 PRAED STREET
LONDON W2 1NP
Tel: 01-402 9176

ELECTRONIC
TUTOR KITS

Learn electronics the effective way by
experiments.. Each kit contains an
illustrated handbook, which takes you
step by step through the funda-
mentals of elecff@nics, plus all the
components needed. No soldering.
Safe and instructive for even the
young enthusiast. Kit 1, £5.85. Kit 2,
£5.95. Kit 3, £6.15. SAE for leaflets on
this and other RXG products.

RXG ELECTRONICS LTD.
15 Walnut Tree Crescent,

Sawbridgeworth, Herts, CM21 9EB.

PEATS for PARTS

ELECTRONIC COMPONENTS
RADIO & TELEVISION

For the convenience of Irish
enthusiasts we supply:

Radio & Electronics
Constructor Data Books

Panel Signs  Transfers
Also a postal service '

the world of electronics

25 Parnell Street, Dublin 1. Tel 749972
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100mA or more. The relay can
be one of those Maplin ‘Open
Relay’ jobs with a 410€) coil and
changeover contacts. All the
remaining parts are quite stan-
dard.”

And with these words
Smithy closed all further dis-

cussion and chivied Dick into
starting on his normal
trouble-shooting duties.
However, before finally
embarking on his own servic-
ing work Smithy connected the
base of TR2 in his timing circuit
to the QB14 output and

thoughtfully selected “Reset”
and then ""Start”.

Which means that the relay
in the timing circuit will be
de-energising at just about the
same time as we have our next
little get-together.

|

ARIANNE
SUCCESSFULLY

Report by
Arthur C. Gee

The European Space
Agency’s rocket Arianne has
been developed to gain
independence from the U.S.A.
for launching commercial
satellites. Some estimates
suggest that as many as two
hundred satellites may need to
be launched in the next ten
years and the ESA hopes to get
a share of this market with its
Arianne launchers.

From its inception, the
Arianne development prog-
ramme has provided for a
ground-testing phase, fol-
lowed by a test-flight phase.
The latter comprises four
launches, to prove that the
launchers can execute the mis-
sions foreseen and thus offer
an operational launch facility
to customers from the late
1980’s onward. The first test
flight was scheduled for July
1979 and the last for October
1980.

All went well until an inci-
dent affecting the rocket’s 3rd
Stage upset the programme.
An explosion on a test stand,

680

Arianne

LAUNCHED

WO |

‘““propellant

mock-up’’ erected on the
launch site for testing of
launch procedures in Feb-

ruary 1979,

Kourou

French Guiana.

attributable to misfunctioning
of a safety system, damaged
the only 3rd Stage available at
the time for final development
testing.

However, it was possible to
ship a completed rocket to the
launch site at Kourou, French
Guiana by the end of Sep-

tember 1979, and the launch-
ing programme sequences
were started on 1st October. It
was planned that this phase
should last for 56 days, giving a
launch date of 15th December.

On the 14th December, the
countdown for a launch
schedule for the next day was

RADIO AND ELECTRONICS CONSTRUCTOR
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started. All went well, until the
ignition of the First Stage
engines, after which one of the
pressure sensors in the First
Stage propulsion system shut
down the computer controlling
the automatic launch sequ-
ences, indicating a malfunction
somewhere in the system and
the launch sequence was thus
interrupted.

Evaluation of the telemetry
data showed that the engines
had been functioning correctly
and that the shut down had

i
.
o
i
i
i
G
i

been caused by malfunction of
the pressure sensor itself.
The countdown was there-
fore resumed on the 22nd
December for a launch on 23rd
December. Once again during
the automatic pre-launch
sequence a minute or so before
firing, a false signal at the ins-
tant of switching from ground
to on-board electric power
supply followed by the detec-
tion of insufficient pressure in
the Third Stage helium bottle,
led to the launch

being postponed to the follow-
ing day. Finally on the 24th
December at 17 h. 14 min. 38 s.
U.T. after a countdown inter-
rupted by a number of com-
paratively minor incidents, the
launcher lifted off for a totally
successful flight.

No actual satellite was flown
on this first test flight, but a
simple ""Technological Cap-
sule” was put into orbit to
make trajectory and enviren-
mental measurements.

Datubus series No. 11 Continued from Page 670

With a microprocessor which has analogue
inputs and outputs all of these problems are
eased. Temperature, for example, can be meas-
ured with thermistors, since a digital signal is no
longer needed. Since all of the analogue-to-
digital conversion takes place inside the micro-
processor, the differences between different
types of transducer become less important. At
the other end, the analogue signal out of the mic-
roprocessor is better adapted to control quan-
tities such as fuel and air supply than a digital
signal, and again avoids conversion chips. Even

before this announcement, General Motors had.
ordered 5 million 6802 micros from Motorola and:

Fairchild, so as to cope with the new US laws on
fuel economy and pollution — and these new car
designs could very well be the biggest threat
we’ve ever seen to what's left of the British car
industry.

have a sneaking feeling, too, that the

analogue micro may be of more than passing
interest to audio designers, too! The analogue
microprocessor, of course, still carries out all its
operations in binary bytes, and has to be prog-
rammed in the same way as the digital version.

The important point about all this is that the
microprocessor bandwaggon is moving very fast
indeed, and the quicker we all hop on the better.
It's like the valve-transitor switch — if you didn’t
get in early you had great difficulty in adjusting
your thinking fast enough. We don’t necessarily
need to build or buy computers, or design
machine-control systems to keep up to date, but
we do need to be able to speak the language of
microprocessing and to understand how they do
what they do. That has been the aim ofthis series,
and | hope that each reader has been able to
derive benefit from it.

{Concluded)

(The series “Tune-In To Programs’’, by lan
Sinclair, appeared in Radio & Electronics Cons-
tructor for February to September 1979 inclusive

and November 1979).
JULY 1980
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TRADE NEWS

VIDEO TAPE ERASER CUTS HEAD WEAR

Now being marketed by the Broadcast and Closed Circuit Televi-
sion Equipment Division of S.G.I. is a video eraser which will erase

video and audio cassettes and tapes in seconds.

Called the Videoraser, it is used instead of the recorders own
internal mechanism and thereby leads to a reduction of video head

wear and replacement frequency.

It also erases 100 times better than a recorder thus enabling
higher re-recording standards to be achieved and prolongs the

usable life of the tape.

Although used extensively by broadcasting organisations in
North America, its price £49.50 plus V.A.T., makes it a worthwhile

investment for the domestic video user.

With a magnetic flux of 1,400 gauss, it is the most powerful of its

type and can erase a two inch cassette.

It measures 120mm x 114mm, weighs 2 kilos and is designed for

220-240 volts A.C. operation.

Further information can be obtained direct from: S.G.1. Limited,
Broadcast & Closed Circuit Television Equipment Division, Fir-

croft Way, Edenbridge, Kent, TN8 6HA.

HOME RADIO ELIMINATOR KIT

With PP9 batteries hovering around the £1 mark
use of battery eliminators becomes increasingly
attractive. The newly introduced Home Radio Bat-
tery Eliminator Kit, at only £2 (plus 30p VAT and
50p postage) and with a running cost of approxi-
mately 500 hours for 1p, will in consequence be wel-
comed by owners of radios requiring a 9 volt supply.
Included in the kit are a 6-0-6V 100 mA mains trans-
former, two high value electrolytic ¢apacitors, smoo-
thing and dropping resistors, 1N4002 rectifier, 9.1V
zener diode and PP9 and PP3 style connectors. The

kit can be assembled without soldering by the use of
small terminal blocks which are also supplied. The
output is suitable for all standard 9V portable radios.

The components can be assembled inside the radio
or in a suitable case, such as the Home Radio BX53.
The eliminator kit is available from Home Radio
(Components) Ltd., 234-240 London Road,
Mitcham, Surrey, CR4 3HD. Incidentally, Home
Radio will be closed from 1st to 9th August for part of
the Summer holidays.

NEW STEREO DESK FOR BBC LOCAL RADIO

BBC Local Radio’s first 16-channel
stereo studio desk is called the Mark 3(N).
It came into operation in April in the
Local Radio Training Unit’s new studios
just completed in The Langham, Portland
Place.

First to use the equipment will be the
production staff currently being trained as
the broadcasting team for BBC Radio
Norfolk, the station due to go on the air in
stereo on 11 September. They will be fol-
lowed by the staff of Radio Lincolnshire,
who start broadcasting in November.

The Mark 3(N) is designed to the same
operational principles as the present BBC
Mark 3 but is as compact as the old Mark 1
with a number of new features added.

Said Robert McLeish, Head of BBC
Local Radio Training: ““This is an exciting
development for the new BBC stations—a
compact, self-op stereo desk with full pro-
duction facilities.
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SMALL ADVERTISEMENTS

Rate: 12p per word. Minimum charge
£2.00
Box No. 30p extra

Advertisements must be prepaid and all
copy must be received by the 4th of the
month for insertion in the following
month’s issue. The Publishers cannot be
held liable in any way for printing errors or
omissions, nor can they accept responsibil-
ity for the bona fides of Advertisers.

Where advertisements offer any
equipment of a transmitting nature,
readers are reminded that a licence is
normally required. (Replies to Box
Numbers should be addressed to: Box
No. —, Radio and Electronics Construc-
tor, 57 Maida Vale, London, W9 1SN.

ANY REQUESTED SERVICE SHEET £1 (Plus
large s.a.e.). Full repair data any named TV
£5.50 (with circuits, layouts, £7). Large s.a.e.
brings newsletter, bargains, etc. Ausrec, 76
Church Street, Larkhall, Lanarkshire, ML9
1HE.

£5 OSCILLOSCOPE. Standard junk box compo-
nents plus approx. another £5 (Total compo-
nents approx £12). This unit plugs into TV aerial
socket and converts TV to oscilloscope. Circuit
and plans £3. Kerr, 27 Coles Road, Milton,
Cambridge, CB4 4BL.

FOR SALE: “Challenge of the Stars” by Patrick
Moore and David A. Hardy £2.00.““Destroyers™
by Antony Preston £4.00. Box No. G376.

FREE 1980 AMTRON CATALOGUE with new
range of kits and equipment cabinets. Sends.a.e.
Amtron UK Ltd., 7 Hughenden Road, Hast-
in3g6sb gussex, TN34 3TG. Telephone: Hastings
4 4.

COLLECTORS’ ITEMS. Nearly 50 copies of
Radio Society of Great Britain’s Bulletins cover-
ing period 1945 to 1949. In reasonable condi-
tion. Offers to: Box No. G377.

COMPONENTS, Items, Bargains. Various lists
15pors.a.e. Sole Electronics (REC), 37 Stanley
Street, Ormskirk, Lancs., L39 2DH.

INTERESTED IN OSCAR? Then join AMSAT-
UK. Newsletters, OSCAR NEWS Journal, pre
diction charts, etc. Details of membership from
Ron Broadbent, G3AAJ, 94 Herongate Road,
Wanstead Park, London, E12 5EQ.

PEN TYPE SIGNAL INJECTOR available for
£2.50 including air freight. Business Promotion
Bureau, 376 Lajpat Rai Market, Delhi 110006,

_LIGHTING & AMPLIFIER

K. SMIODULES FROM L&B
01-689 4138

YOU'VE ALL HEARD OF OUR SUPERB MODULES, AND IF
YOU HAVEN'T, IT'S TIME YOU DID, SO READ ON!
SHOWN HERE ARE A RANGE OF THE MOST RELIABLE
SYSTEMS ON THE MARKET.

LB31000SLC

LB31000SLC SOUND TO LIGHT/CHASER.
THE MOST ADVANCED SOUND TO
LIGHT MODULE AVAILABLE, WITH

AUTOMATIC SWITCHING TO CHASE

UPON ABSENCE OF A MUSIC INPUT.

3 Channels, 1000w each. Fully fused.

Very high input impedance. E lectronic filters.
SHZ to 70KHZ bandwidth. Operates from % to 300w
. sound input. Triac zero voltage triggering.

Master Vol/ Bass/ Mid /Treble / Chase speed controls

19x9.5 x 3cm.

LB31000SL SOUND TO LIGHT.
A SUPERB PERFORMING SYSTEM
AT AN INCREDIBLY LOW PRICE.

3 channels. 1000w each. Fully fused
Very high input impedance. Operates
from % to 300w sound input.

Third order filters. Zero voltage fired.
Master /Vol/Base / Mid{"l’reble controls.

LBB81000LC CHASER

A FULLY DIGITAL 8 CHANNEL
CHASER, ALLOWING VARIATION
OF CHASE SPEED AND CHASE
RETURN DELAY.

1000w per channel. CMOS circuitry.

£26.50 Zero voliage fired. Can be footswitch
LB81000LC triggered. Additionai modules can be

19x9.6x 3cm, cascaded to form 16. 24, 32 chan. ec1.

LB41000LS SEQUENCER

LOGIC RANDOM SEQUENCER, WITH TWO
SPEED CONTROLS OFFERING A WIDE
RANGE OF EFFECTS.

4 channels. 1000w each. CMOS circuitry.

Zero voltage fired.

LB41000LS

£17.50

20x9.2x3.5cm

LB31000LD and 11000LD DIMMERS.
. FULL POWER 3 & SINGLE CHANNEL
1 LIGHTING DIMMERS FOR USE IN
CLUBS/PUBS/THEATRES/SCHOOLS,ETC.
1000w per channet. Fully fused phase controlled.
Full input and individual Triac filters,

Le31000.0 £14.70 81100010 £6.70

L831000LD

20x7.8x3.5

POWER AMPS. 250. 100 & 25W RMS.
KUGEED TOUGH DEALING AUDIO
POWER ANP MODULES.

S/N110dB | S/N110dB | S/N 110dB
THD 0.1% THD 0.1% THD 0.1% . LB250
0.5v SENS 0.5v SENS 0.5v SENS

31x 15x 3.5¢cm
£39.50 | £26.50
PREAMPS
LBPA3. Complete stereo disco preamp
system. Comptising of L&R deck mixers,
mic mixer. deck and mic tone stages, mic
auto fade over decks. PFL. output

drivers and its own regulators.

LBPA2. General purpose 4

chan, mixer/tone stage.
LBPA1. Stereo
Hi-Fi System

£18.20

POWER SUPPLIES

Fous types of powerful supply units for our
power amps. Consisting of 8 varnish-
impregnaled mains transtormer and rectifier
board {fuse prolected).

LB250PS £24.50
LB150PS £18.00
LB100PS £14.70

LB25PS £11.20

LBPA1 £19.50
LBPA2 £17.20
LBPA3-M (magnetic
deck inputs) £30.70
LBPA3-M LBPA3-C (ceramic
20.4x9.5cm  deck inputs) £30.70

YOU REQUIRE A BOARD THAT'S MIGHTY COMPETITIVE, RELIABLE,
MANUFACTURED FROM THE HIGHEST QUALITY COMPONENTS, OF HIGH

LB250PS

: PERFORMANCE, TESTED AND INSPECTED, SUPPLIED WITH CONNECTION
Indla. AND CCT. DGM AND GUARANTEED. IN_T.WO LETTERS YOU REQUIRE L & B,
_ oot e E T s eetel (AT 45 WORTLEY ROAD
{Continued on page 685) AT T —’I_ & \s’YJE:gE%“co;g e
&I:’_%cg)fnq 50p in the UK except power supplies TEL.01-689 4138
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Wilmslow
Audio

THE firm for speakers!

SEND 50p FOR THE WORLDS BEST
CATALOGUE OF SPEAKERS, DRIVE UNITS KITS,
CROSSOVERS ETC. AND DISCOUNT PRICE LIST

AUDAX @ AUDIOMASTER @ BAKER ®
BOWERS &

WILKINS @ CASTLE @ CELESTION @
CHARTWELL @ COLES @ DALESFORD @
DECCA @ EAGLE @ ELAC @ EMI ® FANE®

GAUSS @ GOODMANS @ HARBETH®

ISOPHON @ |.M.F.@®
JORDAN ® JORDAN WATTS @ KEF@®
LOWTHER @ McKENZIE @ MISSION®
MONITOR AUDIO @ MOTOROLA®
PEERLESS @ RADFORD @ RAM @
ROGERS @ RICHARD ALLAN @ SEAS@®
SHACKMAN @ STAG @ TANNOY @
VIDEOTONE @ WHARFEDALE® |

WILMSLOW AUDIO ocer rec

SWAN WORKS, BANK SQUARE, WILMSLOW
CHESHIRE SK9 1HF

{ Tel: 0625-529599 for Mail Order & Export of Drive Units, Kits,

etc.,
1 Tel: 0625-526213 (Swift of Wilmslow) for Hi-fi and complete
speakers

A CAREER IN RADIO

Start training today and make sure you are qualified to take
advantage of the many opportunities open to the trained person. ICS
can further your technical knowledge and provide the specialist
training so essentiai to success.

ICS, the world's most experienced home study college, has helped
thousands of ambitious men to move up into higher paid jobs — they
can do the same for you.

. Fill in the coupon below and find out how!
There is a wide range of courses to choose from, including:

CITY & GUILDS CERTIFICATES
Telecommunications Technicians’
Radio TV Electronics Technicians’
Electrical Installations Technicians’
Electrical Instaliation Work

Radio Amateurs’

MPT Radio Communications Cert
EXAMINATION STUDENTS -
GUARANTEED COACHING

UNTIL SUCCESSFUL

TECHNICAL TRAINING
ICS offer a wide choice of non-exam
courses designed to equip you for a
better job in your particular branch of
electronics, including:
Electronic Engineering & Maintenance
Computer Engineering/Programming
Radio, TV & Audio Engineering

& Servicing
Electrical Engineering Installations

& Contracting

COLOUR TV SERVICING
Technicians trained in TV Servicing are in constant demand. Learn all the
techniques you need to service Colour and Mono TV sets through new home
study course approved by leading manufacturer.

| Specially constructed Binding Cords are

POST THIS COUPON-OR TELEPHONE FOR FREE PROSPECTUS
¥ 1§ £ F & 0 0 & 0 0 0 1 0 1

l R EBStEAMN = T-x (Tomd & = - s B 111 [ 570 na I
I Coeogd R R R R 1 Ageas A% £ = T I
. USSP e I

l Accradited To l
L by CACC International Correspondence Schools

Member of Dept W278, Intertext House, LONDON I
l E ABCC SW8 4UJ-or phone 01-622 8911 {(anytime)
(T T T r s s e R R R 2 0 0 0 B B
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Self-Binder

for ““Radio & Electronics
Constructor’

The “CORDEX” Patent Self-
Binding Case will keep your issues
in mint condition. Copies can be
inserted or removed with the
greatest of ease. Rich maroon
finish, gold lettering on spine.

made from Super Linen of great
strength, very hard twisted and twice
doubled. They are attached to strong
RUSTLESS Springs under tension, and
the method adopted ensures PER-
MANENT RESILIENCE of the Cords. Any
slack that may develop is immediately
compensated for and the Cords will
always remain taut and strong. It is
impossible to overstretch the springs, as
a safety check device is fitted to each.

PRICE £2.25 ¢ &+ 500

including V.A.T.

For your other magazines

Plain—backed in Maroon or Green
(Please state colour choice)

PRICE £2.29 5 s+ 500

including VAT

Available only from:—

Data Publications Ltd.
57 Maida Vale London W9 1SN

RADIO AND ELECTRONICS CONSTRUCTOR
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SMALL ADVERTISEMENTS

{Continued from page 683)

MODULES: Mullard LP1164 AM/FM LF.
Unused and guaranteed. £1.50. P.&P. C.W.O.
BA screws, hardware, components, manufac-
turers’ clearance. S.A.E. lists. Tennex Ltd.,
Stock Road, Southend-on-Sea, Essex, SS2 5 QF.

FOR SALE: Wide angle 9.5mm cine equipment:
camera, projector, screen, etc. Also several
other 9.5mm cine cameras. S.A.E. for details
Box No. G388.

JOIN THE INTERNATIONAL S.W. LEAGUE.
Free services to members including Q.S.L.
Bureau, Amateur and Broadcast Translation,
Technical and Identification Dept. — both
Broadcast and Fixed Stations, DX Certificates,
contests and activities for the SWL and transmit-
ting . members. Monthly magazine, Monitor,
containing articles of general interest to Broad-
cast and Amateur SWLs, Transmitter Section
and League affairs, etc. League supplies such as
badges, headed notepaper and envelopes, QSL
cards, etc., are available at reasonable cost. Send
for League particulars. Membership including
monthly magazines, etc., £6.00 per annum.
(UK. and British Commonwealth), overseas
$12.00. Secretary ISWL, 1 Grove Road, Lyd-
ney, Glos., GL15 5JE.

FOR SALE: Sinclair MK 14 mini-microprocessor
with power supply. £45.00 o.n.0. Box G389.

ELECTRONIC COMPONENTS & ACCES-
SORIES: We offer you afirst class service at the
right price, all orders processed the same day.
Send now for 1980 catalogue 30p refundable on
first order over £1.00 or return catalogue within
10 days for full refund to: Lightning Electronic
Components (RE), Free post, Tamworth,
Staffs., B77 1BR.

BOOKS TO CLEAR. ““Solid State Design for the
Radio Amateur” ARRL. £3.50. ie Radio
Amateur’s Handbook” by Frederick Collins,
£3.00. “Amateur Radio Antennas” by Harry
Hooton, £1.00. “Ham Antenna Construction
Projects” by J. A. Stanley, 75p. “All about
Cubical Quad Antennas” by W6SALI, £1.00.
“Astronomy” by David Evans, £1.25. Box
No. G390. '

THE RADIO AMATEUR INVALID & BEDFAST
CLUB is a well established Society providing
facilities for the physically handicapped to enjoy
the hobby of Amateur Radio. Please become a
supporter of this worthy cause. Details from the
Hon. Secretary, Mrs. F. E. Woolley, 9 Rannoch
Court, Adelaide Road, Surbiton, Surrey, KT6
4TE.

WANTED: Service Manual circuit of R1155A
receiver. To buy or borrow copy. All expenses
refunded. Box No. G.391.

{Continued on page 686)

"RADIO & ELECTRONICS

Constructor Projects

Following the announcement last month of our
component kit service, we list below the kits which
are now available.

RING OF LEDS PRINT TIMER January 1980 £7.80
LOGIC TESTER February 1980 £3.05

TELEPHONE BELL REPEATER February 1980 (Ex-
cludes screened cable which is supplied as

required). £5.80
INFRA-RED INTRUDER ALARM March 1980 (Relay
2p 2w £3.20 extra) £6.10
STEREO MIXER UNIT March 1980 £7.60

GENERAL PURPOSE 8 WATT AMPLIFIER May 1980 |
(Excludes etched p.c.b. Plain board can be supplied
at 55p extra). £12.75

LABORATORY POWER SUPPLY May 1980 £12.80

DUAL POLARITY VOLTMETER May 1980 (Case
differs from that shown). £9.60

All kits include parts as specified in the article except where
indicated. Batteries and solder are not supplied with any kit. We
hope to add to the range at approximately two monthly intervals.
Prices include VAT but do not include postage, for which we make a
standard charge of 50p per kit. Allow 10 days for delivery.
Remember we also sell a wide range of components, etc. send 30p
in stamps for details on the above kits and our components. Mail
order only.

T & J ELECTRONIC COMPONENTS
98 Burrow Road, Chigwell, Essex. IG7 4HB

BUILD YOUR OWN
P.A., GROUP & DISCO SPEAKERS by R. F. C. Stephens

Save money with this practical guide. Plans for 17 different
designs, Line source, I.B., Horn and Reflex types, for 8”-18"
drive units. £3.95 post free ($8 overseas).

THE INFRA-BASS LOUDSPEAKER by G. Holliman

{full constructional details for versions using 15”, 12" and
10” {drive units). £2.95 post free {$6 overseas).

THE DALESFORD SPEAKER BOOK by R. F. C. Stephens

This books is a must for the keen home constructor. Latest
technology DIY designs. Plans for |.B., and Reflex designs for
10-100 watts. Also unusual centre-bass system. £2.20 post
free ($5 overseas).

VAN KAREN PUBLISHING
5 Swan Street, Wilmslow, Cheshire

——

, Top Priority for
- every constructor -

HOME RADIO
CATALOGUE

@ Over 2,000 items clearly listed
@ Profusely illustrated throughout
@ Over 100 A4 size pages

@ Bargain list included free

Send cheque or P.O. for £1.30

- HOME RADIO Components LTD
Dept. RC, P.O. Box 92, 215
London Road, Mitcham, Surrey.

01-648 8422

L Home Faoio

ERARLINENTS
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Strip-fix Plastic
PANEL SIGNS

*SET 3-Wording-WHITE
*SET 4-Wording-BLACK

Over 1,000 words and symbols,
covering more than 300 terms, in
each set

Illustration of actual size equals RADIO
*SET 5-DIALS

6 sheets containing one Large and two
Medium scales, Large Horizontal Tuning
scale, Frequencies, 12 Control Panels

6 SHEETS IN EACH SET

PRICE: £1 s 50 per set including VAT.

p.&p. 11p per set.

To DATA PUBLICATIONS LTD.,
57 Maida Vale, London, W9 1SN

Piease supply Panel Signs as follows: Set 3....... Set 4. Setd o8 o=

| enclose cheque/crossed postal orderfor . . . . . .. o Paarte
{Tick.which set is required)

(BLOCK LETTERS PLEASE)

SMALL ADVERTISEMENTS

(Continued from page 629)

FREE! 12” x 6” Veroboard, with first 50 orders
for our compilation pack of components. Hun-
dreds of common and exotic use devices plus
pcb’s thermistors, etc. This is really an offer not
to be missed. Send P.O. or cheque for £8.20
immediately to: R.E. Norman, Portbuild
Limited, 57 Amberwood Rise, New Malden,
Surrey. Or send s.a.e. for list.

INGENIOUS GAMES to distract and tantalise —
and to construct. Three original designs by me in
kit form, pocket sized with a top quality finish to
grace your coffee table and deceive your friends.
From £4.25. Send s.a.e. for details of all three to:
H. S. Houston, 12 Harlech Avenue, Leeds 11
Yorkshire.

WANTED: FAX equipment, manuals, service
sheets, etc. G2UK, 21 Romany Road, Oulton
Broad, Lowestoft, Suffolk. NR32 3PJ

FOR SALE: Video Tape recorders, need atten-
tion. £25.00-£75.00. Also C.C.T.V. Cameras.
Box ‘No. G392.

OSCILLOSCOPE FOR £12. Easy build converter
plugs into TV aerial socket and converts to large
screen oscilloscope. Components cost approx
£12. Circuit and plans £3. Kerr, 27 Coles Road,
Milton, Cambridge, CB4 4BL.

BE PROFESSIONAL! Use our P.C.B. equivalent
to old-fashioned 8/way group boards. Incorpo*
rates locations for additional components if
required. Pack of three in high-quality fibre-
glass — includes special services catalogue and
price list — only £2.00 post paid (Mail Order
only). M. J. Evans, 7 Shap Drive, Warndon
Estate, Worcester, WR4 9NY.

POSTAL ADVERTISING? This is the Holborn
Service. Mailing lists, addressing, enclosing,
wrapping, facsimile letters, automatic typing,
copy service, campaign planning, design and
artwork, printing and stationery. Please ask for
price list. —- The Holborn Direct Mail Company,
Capacity House, 2-6 Rothsay Street, Tower
Bridge Road, London, S.E.1. Telephone:
01-407 6444.

FOR SALE: 2000 diodes £2.50. 25 mixed voltage
zeners £1.00. LCD 1/100 sec. stopwatch £12.00.
LCD watch £7.50. Voice control ladybird toy
£15.00. 3 dimensional hologram pendants
£12.50.10” x 8” holograms £30.00. S.A.E. for
details. Damaged video tape recorders and
CCTYV cameras £25.00 to £75.00. Nicad battery
chargers £1.50. Light powered calculator, needs
no batteries, £20.00. Credit card calculator. C60
tapes 25p, 10— £2.00, 100—£15.00. Chess chal-
lenger 10 level £150, 7 level £100. Draughts
challenger 4 level £90. 2 level £75. Football
table plans £5.50. Pair walkie talkies £15.00 J.
Fulton, Derrynaseer, Dromore, Co. Tyrone, N.
Ireland.

{Continued on page 687)
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SMALL ADVERTISEMENTS

{Continued from page 686)

SHACK CLEARANCE. Large selection of good
components. Everything must go so selling
cheaply. S.AE. for details. Box No. G393.

INTERESTED IN RTTY? You should find the
“RITY Journal” of interest. Published in
California, U.S.A., itgives a wide outlook on the
current RTTY scene; RTTY-DX; DXCC Hon-
our Roll; VHF RTTY news; and up to date
technical articles are included. Specimen copies
35p from: The Subscription Manager, RTTY
Journal, 21 Romany Road, Oulton Broad,
Lowestoft, Suffolk, NR32 3PJ.

BOOKS FOR SALE: Master Transistor/I.C. Sub-
stitution Handbook, by Tab Books, £1.75. The
Fabulous Phonograph 1877-1977 by Roland
Gelatt, £2. Linear 1.C. Applications Handbook,
by George Clayton, £1. John Logie Baird &
Television, by Michael Hallett, £2. 110 Semi-
conductor Projects for the Home Constructor, by
R. M. Marston, £1.20. The Cat’s Whisker — 50
years of Wireless Design, by Jonothan Hill,

. £2.00. Experiments with Operational Ampli-

 fiers, by George B. Clayton, £3.75. Digital I.C.

. Equivalents & Pin Connections,- by Adrian

- Michaels, £1.20. All prices include postage. Box
No.G.394.

FOR SALE: Cassette tapes 6 — £5.00. Classical,
rock, disco, country, party time or easy listening.
J Fulton, Derrynaseer, Dromore, Co. Tyrone,
N. Ireland.

- PERSONAL

JANE SCOTT FOR GENUINE FRIENDS. Intro-
ductions to opposite sex with sincerity and
thoughtfulness. Details free. Stamp to: Jane
Scott, 3/Con North'St. Quadrant, Brighton, Sus-
sex, BN1 3GJ.

IF YOU HAVE ENJOYED A HOLIDAY on the
Norfolk Broads, why not help to preserve these
beautiful waterways. Join the Broads Society
and play your part in determining Broadlands
future. Further details from: - The Hon. Mem-
bership Secretary, The Broads Society, “Ick-
nield,” Hilly Plantation, Thorpe St. Andrew,
Norwich, NOR 858.

SPONSORS required for exciting scientific project
Norwich Astronomical Society are building a
30” telescope to be housed in a 20” dome of
novel design. All labour being given by volun-
teers. Already supported by Industry and
Commerce in Norfolk. Recreational. Educa-
tional. You can be involved. Write to: NAS
Secretary, 195 White Woman Lane, Old Cat-
ton, Norwich, Norfolk.

BROADLANDS RESIDENTIAL CLUB for
elderly people. Are you recently retired and
looking for a home? We have a delightful top
floor room overlooking Oulton Broad, facing
south. Write to: The Warden, Broadlands Resi-
dential Club, Borrow Road, Oulton Broad,
Lowestoft, Suffolk. : y

REVOR OPTICAL &
—~. TECHNICAL

6 SICILIAN AVENUE
LONDON W.C.1
Tel. 01-836 4536

£14.91

144 POST
dia. lens FREE
FLEXIBLE

MAGNIFIER

WITH CAST IRON BASE,
PRECISION GROUND AND
POLISHED LENS, CHROME PLATED
FRAME AND FLEXIBLE TUBE.
IDEAL FOR HOBBIES, AND
DETAILED WORK WHICH REQUIRES
BOTH HANDS FREE.

CALLERS WELCOME

{Subject to price ruling at the time of issue)

MARCO TRADING

To obtain a free copy of our 35 page list simply send a 20p postage
stamp or a large SAE. This advertisement shows only a part of our
range. (Our new list includes Tants, Electrolytics, Disc ceremics, etc.)

400m/w ZENOR DIODES TANT. BEAD CAPS

Low Price 0.1/35v 12p 4.7/35v 12p
3V6,3V9, 4V3,4v7,5V1,5V6, 6V2,  0.22/35v  12p 33/6.3v 25p
6V8, 7V, 8V2, 9V1, 10V, 11V, 12V, 1.0/35v 12p 47/10v 30p

13v, 13vV5, \‘IISV, V18’V,v18V, 20V,
22V, 24V, 27V, 30V, 33V
Price: 8p each 100 any mix £6.00 SUB. MIN. TOGGLE SWITCHES

RESISTORS SPST— 70p

W at 40°C 5% tol., 2.2 N SPDT—  78p —~—al,
to 2M2, E12 2p each. DPDT— 82p L7/
Resistor Pack — 2.2.2 -2M2, 10 DPDT— 90p q “\ \(((-‘:‘\
each value {730 resistors) £6.00 {C-OFF) =
1 watt
" fol:')l\\/lsffl DIODES BRIDGE RECTIFIERS
@ ull range 50V 32 400V s

Price 15p each 100 any mix £12.50 ‘ R 0
8 DI 1op 35 Bir 1330 400V 43p  6.0Amp 50V 70p
14 DL 13p 24 DIL 24p 800V s8p 200V 78p
16 DL 15p 28 DIL 28p 20Amp50V 38p 400V 85p
18 DIL 18p 40 DIL 40p 100V 42p
20 DIL 22p

VEROBOARD

(Copper Clad) 0.1W SUB. MINIATURE
Size Inch 01 0.15 PRE-SETS
25x1 20p  N/A 1002 to 1 Meg Vertical or Horizontal

gg : 2.7.5 igg ggg Price: 6p each. 100 any mix £4.50
Vero Wiring Pen (including spool AC128 20p BC125 10p BC184 9p
of wire) £284  AD149 58p BC147 8p 2ZN30S5 48p
CONNECTING CABLE BC107 10p BC153 10p BY127 12p
Black. Blue. Green. Grey, Orange. BC108 10p BC172 8p IN40O7 8p
Pink. Red. White. Voilet. Yellow. BC109 10p BC183 9p IN4148 2p

Brown. singles 5, t
7/0.92mm g;;;:n;erge Full range of Penel Meters available

16/0.2mm 8p per metre £€6.25 each
SPECIAL OFFERS
Power Amplifier Sanyo STK015 Brand New Full Spec, etc. 10 watts into 80
Free Spec sheet with every order. Our price: £2.50 each

Radio Spares Edge Meter Type MR100 {259-562). All new and boxed. RS price
over £4.00 each. Our Price: £2.50 each.

Send your orders to:
DEPT DP12, MARCO TRADING, THE OLD SCHOOL,
EDSTASTON, Nr. WEM, SHROPSHIRE SY4 5RJ
Tel: Whixall (094872} 464/465

Please add 30p postage and packing to each order and add 15% VAT to your total
order. Expo.n add NO VAT but add postage. Air/Sea at cost *
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RADIO & ELECTRONICS CONSTRUCTOR

Single Copies
Price 55p each, p&p 18p
Issue(s) required

Annual Subscription
Price £8.50 inalnd, £9.50 overseas (including Eire)

. . . . . . . - . L . . " . . . . . Ll L] . . e B s e e

post free, commencewith . . .. .. ... ... .. .. issue
Bound Volumes:

Vol. 27. August 1973 to July 1974 Price £3.00, post & pkg £1.30
Vol. 28. August 1974 to July 1975 Price £3.20, post & pkg £1.30
Vol. 29. August 1975 to July 1976 Price £3.50, post & pkg £1.30
Vol. 30. August 1976 to July 1977 Price £3.70, post & pkg £1.30
Vol. 31. August 1977 to August 1978 Price £5.20, post & pkg £1.30
Vol. 32. September 1978 to August 1979 Price £5.50, post & pkg £1.30

CORDEX SELF-BINDERS
With title, ‘RADIO & ELECTRONICS CONSTRUCTOR' on spine,

maroon only Price £2.25, post & pkg 50p
With no title on spine, maroon Price £2.25, post & pkg 50p
With no title on spine, green Price £2.25, post & pkg 50p

Prices include V.A.T.

DATA BOOK SERIES

DB5 TV Fault Finding, 132 pages Price £1.20, P.&P. 27p
DB6 Radio Amateur Operator’'s Handbook,
New edition in course of preparation

DB17 Understanding Television, 504 pages Price £3.95, P. & P. £1.00
DB19 Simple Short Wave Receivers Price 80p,P.&P. 27p
140 pages
STRIP-FIX PLASTIC PANEL SIGNS

Set 3: Wording — White — 6 sheets Price £1.50, P. & P. 11p

Set 4: Wording — Black — 6 sheets Price £1.50, P. & P. 11p

Set 5: Dials — 6 sheets Price £1.50, P. & P. 11p

Prices include V.A.T.

I enclose Postal Order/Chequefor . . . . inpaymentfor . . . ... ... .........

YIS RT e LS s TR g 7 S LR B B [y Sy et e fu il i A S L

AD D RES Sl i et i e R, B T o | E Tl ot I R
........................................ (BLOCK LETTERS PLEASE)

Postal Orders should be crossed and made payable to Data Publications Ltd.

Overseas customers please pay by International Money Order.
All publications are obtainable through your local bookseller

Data Publications Ltd., 57 Maida Vale, London W9 1SN

PLEASE MENTION THIS MAGAZINE WHELK WRITING TO ADVERTISERS
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STEP INTO A NEW WORLD
WHEN YOU DISCOVER |nﬁ| ﬁ'«DILl"ﬂl
For beginners or professionals, the Maplin catalogue will help you
find just about everything you need for your project.

Over 5,000 of the most useful components — from resistors to
microprocessors — clearly described and illustrated.

Send the coupon for your copy
and STEPUPTO -
MAPLIN SERVICE

......

. Post this coupon now for your copy
of our 1979-80 catalogue price 70p.

: Please send me a copy of your 280 page

) catalogue. | enclose 70p (plus 46p p&p).

1 if | am not completely satisfied | may return the

) catalogue to you and have my money refunded.

: If you live outside the U.K. send £1.35 or ten
Sy International Reply Coupons: |enclose £1.16.

BN AR T S e g S ;

i ik '-‘_--

RADDRESS_ . eSS ?

! e |
o/

Iel{h EsséxSSG &S

d‘en one: Ssuthend (0702) 554155.
~ Shop: 284 f.ondon Road, Westcliff-on-Sea, Essex. (Closed on Monday).
r——— . | Telephone: Southend (0702} 554000. "

Catalogue now available in aII branches of WHSMITH W) Prlce £1 00

R.E.C. 780



