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USE THIS MONTHS OTHER PROJECTS TO:

Tone Down Your Car Stereo System

Keep Your Valuables In Their Place

Turn Your Trannie InTo An Alarm Clock

Check Out Your OP-AMPS For Under A Fiver
Protect Your Caravan/Boat From Fire.. ..Or Worse




Complete Audio/Tuner Kits

Mk III FM Tuner series

The Mark |1l 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 {1 A series  “Reference series’ tuner modules -£171.35 inc.
Mark {11 B series 'Hyperfi’ modules, with switched

{F BW, pilot cancel decoder ...£198.95 inc.
A matching synthesise: unit will be made available fater this year, and can be
retrofitted to either version. All versions include digital frequency readout/clock,
VU deviation meters, 6 preset stations, 10 turn pot manual tuning, toroidal PSU,
output level adjustment, 110/240v AC input. Full alignment service available.

Style and performance - with a real

POWCI’ Ampllfier ‘belt and braces’ PSU design.

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

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

Carriage for Mk {1l tuner £3 inc

. More features and facilities, thanks
Preampllfier to DC switching and control design
teviewing the mast comprehensive audio preamplifier yet...... OC switching of 7 inputs, plus
two tape infouts. 2 low pass, 2 high pass active filters, genuine volum®  ‘ated loudness, 1d8
channel matching, with DC volume, balance, bass and treble controls itable for bus/remote
control, tape dubbing, switcfied monitor etc. 80dB S/N+, THD -75dB ..r better. Pluggable PU
equalization boards, tone.control override. Price for complete unit about £149 ex VAT,

Semiconductors

FOR COMPLETE LISTINGS
SEE OUR NEW PRICELIST

Radio/Communications ICs

SD&000
TDA4420
MC1330¢
MC1350¢
KB4412
KB4413
KB4417
MC3357¢

HA1197
CA3123€
TDA1072
TBA651
TDA1090
TDA1220
TDA1083
TDA1062

2.80
1.86
217
217
4.3
3.16
3.68
1.44

CA3089€
CA3189€
HA1137W
HA11225
HA12412
KB4420
TBA120S Il
KB4406 224 3.16

VARICAP DIODES

A section from our PL:

BA102 0.35 16:1 ratio AM tuning
88204 0.41 KV12159v triple 293
BB105 0.41 KV1211 9vdual 201
BB109  0.31 KV1225 25v triple 3.16
MVAM2 1,93 BB212 9v dual 2.25

0.80

1.84 SL1626
1.84 SL1630
1.84 SL1640
2.17 sSL1641
250 SL6600
2.80 SL6640
3.77 SL6690

MC1496

SL1610
SL1611
SL1612
SL1613
SL1620
SL1623
SL1624
SL1625

POWER MOSFETS 100w PA’s made simple

IOSFET technique - Hitachi have developed a range
of output devices and drivers that ought to revolutionise opimons 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 complete PA system (see abovel.
2SK133 120v N-ch 100W MOSFET £6.33 2SJ48 Pch complement £6.33
2SK135 160v N-ch 100W MOSFET £7.29 2SJ50 Pch comple ment £7.39
PA1018 Kit for 100W MOSFET PA less Heatsink £16.10. { inc heatsink/bkt)

ULTRA LOW NOISE PU PREAMPLIFIER

The HA12017 1s the las1 word in PU preamps, and general low 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 oulput (lmagme the overload margin !!), It comfort-
ably supercedes discrete circuin designs in 1erms 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.
We have various RC ICs, including NES44
Radio Control ICs NES044, and two new ones /romgOKl

4 channel dig.prop. FM TX IC. 30mW out {amplifyable) -£2.30 inc

4/5 ch. dig. prop FM BX IC. Suits KB4445 or RCME syst. £2.65.
KB4445/6 pair: £4.75. New 8 page data sheet 35p + SAE. More RC ICs in list

CMOS’ LPSNWL’ TTL’ MPU. volume - also LPSN. Standard
Listings in the new pricelist. linesrs and TTL OK

Things hke ICM72168, ICLB038, 8080A, 6800P, 2708, NES55 NESSE, etc

. Contain yourselves, RF fans ! Not yet ready for
Commg Soon.......... B - fill launch until autumn_but creviewed here

SSB transceiver system : 10kHz to 1000MHz !!

A modular VLF to UHF SSB TX/RX system at last. With the corract first mixer, the basic PCB
covers 10kH: to 1000MHz using LO fed from ext, source {Our 2 IC Mullard synth for instance)
and RF PA for TX OP. 0.2uV basic sensttavity «n HF | Typ cost for HF synth SSB RX will be
less than £200. Add an RF PA for tull TRX for another £50. See one in our foyer, and marvel.

Most CMOS /s available in low

CATALOGUES 60p ¢a . it thiee for £1.60

PRICES SHOWN HERE INCLUDE VAT
Please send an POST/PACKAGE CHARGE NOW 350
SAE with all
enquines.
Phone orders by
ACCESS - but
mimmum £5

Callers welcome

ambit

— INTERNATIONAL

200 NorthServite Road, Brentwood, Essex

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 plus 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.

Again, Europe’s widest range of stereo decoders
including pilot cancet PLL types. The pic shows
the 944378 - pilot cancel including post decoder
26/38kHz filtering and muting preamp output

Broadcast FM [F strips for all occasions, including the new 911225 - with diode
switched narrow filter option, ultra hneav 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 comjunction with signal level - and an extra {F amp stage for DXing.

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

Components

: Most popular types are available-
crysul' Fl“e's ex-stock, and in quantity.

10.7MHz 25kHz Channel spacing 8pole £16.67 ;
12%kHz £17.82
2.4kHz SSB £19.78
Monolithic dual roofing filter £2.30
1.3dB loss, 80dB stopband HF

£36.80

first filter in synth. RX
e370 4D

RC XTALS FM pairs (no spilts)
£357

AM parrs =t
USB/LSB Xtals for 10.7SSB fiiter £2.88 ea

Piezo Sounders

The fatest thing in electro-acoustic efficiency. 1TmA of drive from
CMOS will give an SPL of 8B - 10v RMS drive from CMOS uses ,
3mA for 100dB SPL a1 4.8kHz (88dB at 1.65kHz)

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

34.5MHz

The most efficient warning so::nders yet

Keyboard switches and caps

From the world’s most widely used switch
manufacturers - ALPS - come the biggest and

best range of keyswitches, and data entry key-
board switches. The SCM81101 is shown here,
with the KT5S 2-part cap {with clear top, to enable
easy fitting of your chosen legend. Other types are
available with builtin LED, 90° mounting etc.
SCM81101 17p, KTS : 16p - or 29p/pair

LCD CLOCKS Clocks use 1.5v
LCD DVI\I at 15uA only.

DVM 9v/ImA

CM161: 7mm LCD 12/24hr, alarms etc £11.44 each
CM172: 13mm, 12hr, alarms timer etc £14.32 each
CM174: 13mm, 12hr, min/sec stopwatch £14.32 ea

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

compiete uml

Bigger print than our
recent one page list
and vastly extended

NEW PRICELIST/SHOR
28 pages. FOC with A5 SAE pse
If you still need convincing to invest £1.60 in the cats, be mean and get this first.
POWER MOSFET APPLICATIONS EaRIzCy e
HANDBOOK by HITACHI e PATOTE
Everything you should know about HMOSFET devices theory and applications.

Goouls ave ofteren subsec
10 changr 30 oleane ph

m on apphcanon
©iges subiect

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

EPHONE (STD 0277) 230909 TELEX 995194 AMBIT G POSTCODE CM144SG
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ILP PRE- AMPS ARE
COMPATIBLE WITH ALL

POWER

ILP Power Amplifiers are

Simply ahead...

AMPLIFIERS

encapsulated within | o s — -
heatsinks designed to 0.05} EXCEPT HY400 AT 401
meet total heat & f{,ﬁ,“,}g{,;‘.’,‘,{‘;’é / S I§
dissipation needs. They é 8 £ I3
are rugged and made to |3 0.0z E! _f‘
last a lifetime. Advanced |% )
circuitry ensures their § .
suitability for use withthe |2
finest loudspeakers, pick-
ups, tuners, etc. using St % o
digital or analogue sound OUTPUT POWER -WATTS RM.S
soufces.
Dis- Minimum
L2 Output | o tion | Signal/  |LOwer Size Weight |Price +
odel | Power X . Supply ;
AMS Typicat Non_u Voltage in mm mngms |[V.AT.
j = at 1KHz | Ratio
HY30 |15W 0.02% 1004dB |20 -0- +20 |105x50x25 |155 £6.34
into 8 §2 +95p
HYS0 |30WwW 0.02% -25 0- +25 [105x50x25 | 155 £7.24
into 8 §2 100d8 + €109
HY120| 60 W 0.01% -35 -0- +35 [114x50x8B5 |575 £15.20
into 8 §2 o Y1 £228
HY200| 120 W 0.01% 45 0. +45 {114x50x85 (575 £18.44
into 8 §2 180 o +£277
HYA400 | 240 W 0.01% 45 -0- +45 |[114x100x85 |1 16Kg [£27.68
! 100 dB
into 4 + £415

ILP POWER AMPS AND PSUs

POWER SUPPLY UNITS

AVAILABLE ALSO FROM WATFORD ELECTRONICS, MARSHALLS AND CERTAIN OTHER SELECTED STOCKISTS.

Load impedance - all models 4()- ao

input sensitivity - all models 500 mV

Input impedance - all models 100K 1

Frequency response - all models 10Hz - 45KHz - 3dB

iLP Power Supply Units with transformers made in our
own factory are designed specifically for use with ILP
power amplifiers and are in two basic forms — one with
circuit panel mounted on conventionally styled
laminated transformer, for smaller PSU's - in the other,
forlarger PSU's, ILPtoroidaltransformers are used which
ate half the size and weight of laminated equivalents, are
more efficient and have greatly reduced radiation.

PSU30 + 15V at 100mA todriveupto 12xHY6or 6
xHYE6 £4.50+ £0.68 VAT
THE FOLLOWING WILL ALSO DRIVE ILP PRE - AMPS

PSU36 for1or2HY30's £8.10+ £1.22 VAT
PSUS0 for1or2HYS50's £8.10+ £1.22 VAT
PSU60 with toroidal transformer for

1HY 120 £9.75+ £1.46 VAT
PSU 70 with toroidal transformer for 1 or

2HY120's £13.61+ £2.04 VAT
PSU 30 with toroidal transformer for

1HY 200 £13.61+ £2.04 VAT
PSU 180 with toroidal transformer for

1HY4000r 2x HY200 £23.02 + £3.45 VAT

Hobby Electronics, August 1980




BASS 10K LIN
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her Ve
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0 !
SCHEMATIC BLOCK DIAGRAM —’s
OF HY6 PRE-AMP, WITH V-
STEREOC CONNECTION SHOWN I ’rl

HY6 mono HYB0 stereo

When ILP add a new design to their audio-module range, there have to be very
specialreasons fordoingso. Youexpecteven betterresuits. Wehaveachieved
this with two new pre-amplifiers — HY 6 for mono operation, HV@G]'ov stereo.
We have simplified connections, and improved performance figures ali round.
Our new pre-amps are short-circuit and polarity protected; mounting boards
are available to simplify construction.

Sizes — HY6 - 45 x 20 x 40mm {HY66 90 x 20x 40mm Active Tone Control
circuits provide * 12dB cut and boost. Inputs Sensitivity - Mag PU. - 3mV:
Mic —selectable 1-12mV: Allothers 100mV Tape QO/P - 100mV

Main O/P - 500mV: Frequency response - D C to 100KHz - 3dB

SEMAL NUMBER

this time with two
new pre-amps

(w)m_we
HY66

Made in UK

HY6...

£5.60

+ VAT 84p

HY66....

I LOW DISTORTION - Typically 0.005%
. S/N RATIO - Typicaily 90dB (Mag. P.U.-68dB).
I HIGH OVERLOAD FACTOR - 38 dB on Mag. P.U.
BB LATEST DESIGN HIGH QUALITY CONNECTORS .

[ | 'REQUIRE ONLY POTS, SWITCHES, PLUGS AND SOCKETS.

[ | COMPATIBLE WITH ALL ILP POWER AMPS AND PSUs.

B NEEDS ONLY UNREGULATED POWER SUPPLY *15¥ to *50V.-

* ALL U.K. ORDERS DESPATCHED POST PAID
HOW TO ORDER, USING FREEPOST SYSTEM
Simply fill in order coupon with payment or
credit card instructions. Post to address as I
below but do not stamp envelope — wepay
postage onallletters sent tous by readers of
this journal.

£10.60

+ VAT £1.59
Connectors included

B6 Mounting Board
78p + 12p VAT

B66 Mounting Board
99p + 15p VAT

|. .LIF' e
| NAME . .

ELECTRONICS LTD.

FREEPOST 4  GrahamBeliHouse RoperClose, | ........
Canterbury, Kent CT2 7EP. si
Telephone {0227)54778 Telex 965780 ignatures . . Mgl . sl ...
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NO QUIBBLE
5 YEAR GUARANTEE

7-DAY DESPATCH ON
ALL ORDERS
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MANUFACTURE

FREEPOST SERVICE
see below

lenclose Cheque [_] PostalOrders [] International Money Order [} l
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Fast Frigate?

We thought that you would like
to see this picture of the Royal
Navy's first water-jet propelled
hydrofoil, not because it is par-
ticularly amazing in itself but
because of its name. Now wait
for it, this vessel goes under the
awe-inspiring title of HMS
Speedy, can you believe it?
HMS Speedy, now don't
laugh, has a top speed of 45

©

o Ena.

knots, it's just crammed full of
the latest minicomputer gubbins
(supplied by Perkins Elmer at a
cost of £75,000) to evaluate the
vessels performance during the
sea trials. Ultimately it is hoped
HMS Speedy will carry out fish-
ery protection duties around
our coastline. We can’t get over
the feeling that HMS Speedy
sounds like one of those little
pedal boats seen at resorts up
and down the country.

Moon Madness

You’ve all heard how people are
supposed to be affected by the
full moon, madness,
werewolves eotc. It just so hap-
pens one of the more respect-
able American universities have
just published a report that
claims a significant number of

computer ‘crashes’ (failures or
breakdowns) occur during the
period of the full moon. It's a
good thing the Apollo astro-
nauts went to the moon during
the day or all sorts of things
could have gone wrong.
Actually the ill-fated Apolio 13
mission set off at night, was it a
full moon?

Breadboard '80

Diaries at the ready, this years,
bigger-and-better-than-ever
Breadboard Exhibition is going
to be held at the Royal Horticul-
tural Hall, London SW1 bet-
ween the 26th and 30th of

November. This year it will be
stay open one late night (Thurs-
day 27th) and for the first time
ever it will be open on the Sun-
day. Look out for more news on,

Breadboard in the next couple
of months.

Desert Island Tapes

Once in a while somebody has a
good idea, you know the sort of
thing, cat’s eyes, TV games,
suspender belts; we could go on
but we would run out of space
in which to tell you all about the
‘Sony Stowaway. Unfortun-
ately the way publishing works
this review will be somewhat

old hat by the time you read it,
nevertheless, what we're about
to tell you should serve to
emphasise that you cannot live a
full and fruitful life without one
of these machines.

For the uninitiated the
Stowaway is a portable stereo
cassette player. There are no
speakers, just a pair of amazing
MDR 3 stereo headphones.
These use a mixture based on
cobalt for the magnets, take it
from us, we've had several pairs
of MDR 3s in the office for the
past six .months, they are the
best headphones this side of
£100. (Actually they cost under
£20 on their own). Sony have
coupled them up to a miniature
tape player, it looks something
like those dictating machines, it
certainly doesn’t sound like
one. It's impossible to describe
the sensation when your
favourite music is blasting
through your head in genuine
hi-fi quality from a little box
about the size of a couple of
packets of fags, our only advice
is to get along to your nearest

Sony dealer, try them for five:

minutes. We guarantee that if
you've got £99 to spare you’ll
emerge with a Stowaway in
your pocket. Beware, people
tend to give you strange looks
when you walk down the street
singing to yourself.

Energy Overheads

A company called Clyde Sur-
veys has been flitting around
the country, flying over large
factories and making measure-
ments to determine heat wast-
age. Aerial surveys like this rely
on infra-Red scanning techni-
ques, variations as small as 0.2°
C can be detected over the tem-
perature range of —10° to 40°
Clyde Surveys claim their
equipment is so sensitive that
they can measure dissipation
from a one inch pipe buried
underground at a height of 500
metres (the aircraft that is!). The

airborne electronics are cent-
ered around the EMI SE700 in-
strumentation recorder, outputs
from the Infra-Red cameras are
stored as analogue signals on
five of the SE700s seven chan-
nels. Once all the information
has been gathered it is taken
back to their laboratory for ana-
lysis. Having your factory sur-
veyed is not cheap, around
£3,500 for a single site but then
one large company can lose this
much money in terms of energy
lossin a single week. For further
information on Clyde Surveys or
the SE700 contact SE Labs
(EMI) Ltd, Spur Road, Feitham,
Middx.

Errata

Yes, we have got egg on our
faces, the Egg Timer (June HE)
had a little!!! problem with the
circuit diagram. Somewhere
down the line a couple of com-
ponents got left off. If you built

the circuit from the PCB and
Overlay diagrams there should
be no problems so for those of
you that are using your own
layout we have the corrected
diagram below.
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WATFORD ELECTRONICS

35 CARDIFF ROAD, WATFORD, HERTS., ENGLAND
MAIL ORDER, CALLERS WELCOME. Tel. Watford 40588/9
.ALL DEVICES BRAND NEW, FULL SPEC. AND FULLY GUARANTEED. ORDERS

DESPATCHED BY RETURN OF POST. TERMS OF BUSINESS: CASH/CHEQUE/
P.0Os OR BANKERS DRAFT WITH ORDER. GOVERNMENT AND EDUCATIONAL

INSTITUTIONS' OFFICIAL ORDERS ACCEPTED. TRADE AND EXPORT INQUIRY |

WELCOME. P&P ADD 40p TO ALL ORDERS UNDER £10. OVERSEAS ORDERS

POSTAGE AT COST, AIR/SURFACE. ACCESS ORDERS WELCOME.

VAT Export ordens no VAT, Applicable to U.K. Customers only. Untess stated otherwise, ail
_prices are exclusive of VAT. Please add 15% to sl prices.

We ssock thousands more itema. it pays to visit us. We are situsted behind Wattord FootbeN Ground.

Nearsst Underground/BR Station: Watford High Strest. Open Monday to Saturdsy. Ample Free Cer

Parking spece aveilable.

POLYESTER CAPACITORS: Axial lead type.

400V: 1nf, 1n5. 2n2, 303, 4n7, 6nB. 10n, 160 9p; 18n 10p; 22n. 33n 11p; 47n, 68n 14p; 100n 17p;
150n. 220n 24p; 330n. 470n 41p; 680n 52p; 1,F 64p; 242 82p; 447 85p.

160V: 39,F, 100n, 150n, 220n 11p; 330n, 470n 19p; 680n. 1uF 22p; 1,5, 24 2 32p; 4, 7F 36p.
1000V: 10nF, 15n 20p; 22n 22p; 47n 26p; 100n 38p; 4700 53p; 1, F 175p.

POLYESTER RADIAL LEAD CAPACITORS: 250V GAS & SMOKE DEVECTORS
10n, 15n, 22n, 270 5p; 33n, 47n, 68n, 100n 7p; 16500 10m; 220n, TG 5812 or B13415p
3300 13p; 470n 17p; 6800 19p; 1uF 22p; 1,5 30p; 242 34p; 447 60p. | Socket for above I5p

ELECTROLYTIC CAPACITORS: Anallead type (Values are in u F). 500V: 10 SOp: 47 78p; 250V: 100 85p;
63V:0.47,1.0, 1.5, 2.2, 2.5, 3.3, 4.7, 6.8. 8, 10, 8p; 15, 22, 47. 32, 50 12p; 63, 100, 27p; 50V; 50,
100, 220, 25p; 470, 32’!00 80, wv 22,33, 10p; 100, 12p; 2200, 3300. 85p; 4700, 98p; 3I5V:
33 109 330, 470, 32p; 28V IO 22. 47,100, 8p; 160, 220, 250, 15p; 470, 25p; 640, 1000, 36p;
40p; 2200, 4%5p; 3300, 77p; 4700 85p; 18V: 10, 47, 68, 7p; 100, 125, 8p; 220, 330, 14p; 470,
zop, |ooo 1500, 30p; 2200, 36p.
TAG-END TYPE: 450V: 100,F 180p; 70V: 4700, 165p; 84V: 3300 98p; 2500 90p; 50V: 3300 135p;
2200 99p; 40V: 4700 130p; 4000 92p; 3300 93p; 2500 85p; 2200 85p; 2000 + 2000 120p; 30V: 4700
110p; 25V: 15,000 195p; 6400 120p; 4700 100p; 3300 85p; 2200 60p,

TANTALUM BEAD CAPACITORS | POTENTIOMETERS: Rotary, Carbon, 0
1 : 0.22; 0.33; 0.47; 0.68. | Track. 0.25W Log & 0.5W Lin. ELECTRONICS
.2p; 3.3u; 4.7; 25V: 10; 20V: |- 5000, 1KQ & 2KQ (Linear anly} Slngle LEDs plus clips
VS 2,20 3,7: 10. 20p. 18V: | Gang 20p | T1L209 Rec 13
22v. 30p; 47; 100 58p; 220 80p. 10V: SKO 2MQ Single Gang 29p | T1L211 G,
16p. 22y, 33, 28p: 100 40p: 6V: 474; | 5K0-2MQ Single Gang D/P Switch e8p | TIL212 Yel.
68; 100 32p; 3V: 100 23p . 5K0-2MQ Double Gang 88p

P TG O SLIOER POTENTIOMETERS
U sl oS0 lg 0-26W log and linear values 60mm
0-015, 0-02, 0 04, 0-05, 0-056 F SK.50040) sngle gang
0.1.F.80v: 0.47uF 120 } 10Kk0-500KQ dual gang
MINIATURE TYPE TRIMMERS Seit Stick Graduated Bews
2.5-6pF; 3-10pF; 10-40pF 28p
5-26pF; 5-45pF: 60pF; 88pF 35p §' PRESET POTENTIOMETERS

| Vertical & Horzontal
COMPRESSION TRIMMERS 0.1 500 —BMQ Minmature %
3-40pF; 10-80pF; 25-190pF 33p | 025w 1000 —3.3M0 hors. 100
100-500pF 45p __12500F 68p | 0.25W 2000—4.7MQ vert. 10p

POLYSTYRENE CAPACITORS: RESISTORS — Carbon Fim, High 1%
10pF to 1nF 8p; 1.50F to 10nF 10p Stabihity, Low Noise, Miniawre Tolerance N 120*
5% 175
SILVER MICA (Values in pF) 3-3, 4-7, RAANGE VAL 1-99 100+
68,10.12,18,22,33,47.50, 68, 75. | %w 202-4M? E24 2p 1p Cé’é;‘a’h“;"’;"’“ 3:
82, 85, 100. 120, 150, 180 11p each: | ww 202-am7 €12 o 1 | el LA
220, 250, 270, 300, 330, 360, 390. | 1W 202—10M E12 4p SWITCHES
600. 820 18p each; 1000, 1200, 1800. | 2% Metal Film 100-1M 4p MEC, Black body,
2200 26p each. 1%Metal Film 51Q-1M 6p Red, Gm, Blue, Yel.
1DOS rice &pplies tolAlisaiaofferch
CERAMIC CAPACITORS 50V: 0-50F | atoe nonoanr " 10 Aesistors of eec e Aenm B
1o 10nf 4p; 22n 10 47n 8p. 100n. 7p. SRM Momentary 125
S-Dec 350p . TX0ecpuog TOGGLE: 2A 250V
EURO BREADBOARD £5.20. U-Oec "A" 465p U.Oec 'B"699p SPST 32
DPOT

VOLTAGE REGULATORS oeonsot 54

7 most
+ v ~ve o :,:,'.';:,"’in s | suB-miNTOGGLE
145p 7905 220p magsrine. SP changeover 59
1a5p 7912 2200 O STl A
1450 OPDT 6 tags
145 > S ACCESS o | OPOTc/ol
o

Plastic Casing . b m.v';:l order | DFDT Bissed
o g the rest (but min. £10 { SLIOE 250V:

s0p i sy 1A DPOT

sop 4 1A OP c/oft
18v 60p / 1A DPOT
24¥ 60p 4 pole ¢/over

100mA  T092 Plastc Casing SWITCHES Miniature Non-Locking
sV 78L05 30p 7910 Push 1o Make 15 Push Break
6V 78L62 30p ROCKER: SPST on/ott 10A/250V
av 78182 30p - ROCKER: l||um|niled (whne)Chrome bezel
12v 78L12 30p 79012 p Lights when on: 3A 240" 80
15V 78L15 30p 79L15  65p ROTARY: (ADJUSTABLE ST0P) /1 pole/2- |§
. A 4
CA3085 95p M323K 6255 TAASSO 50 way, 2p/2-6 way, 3p/2-4 way, 4p/2-3 way
-ROTARY: Mains 250V AC. 4 Amp S0
LM30OH 170p LM325N 240, TBA6258 95p
LM305H 130p LM326N 240p TDA1412 150p OIL SOCKETS (Low Profile — Texas) 8 pin 10p;
LM309K  135p (M327  270p 78HOS 585p| 14 pin 12p; 16 pin 13p; 18 pin 16p; 20 pin 22p:
LM317K  350p (M723 39p 78HG5  850p| 24 Pin 30p; 28 pin 35p; 40 pin 40p.

JACKSONS YARIABLE CAPACITORS DIODES ZENERS SER: 3

Dielectric 02 3650F with siow | oo Ronge: 27 10 :)" yrstors o

100/300pF 205p  motionDrive  450p | E8100 30V 400mW -

500pF 250p  00208/176 39sp | C¥1Z0 SPasth

6:1 Ball Drive 00 2087176 with | 20555 Range: 3V3 1o

4511/DAF  145p  siow 23V 1.3W

Duat Drive 4103 manondove  410p | OA%, He TEprenih

6:1/36:1 775p  CBO4-5pF: 10: 15 N

Drum 54mm 59p 25: 50pF 250p on79 oy T

0-1.365pF  325p 100, 1S0pF  33Sp 0A8Y NOISE

002.365pF 395p L' 3xIN0pF 7259 | L 75 18op
00.3x25pF  550p oAe 'y 7

0A91 = 124300V

DENCO COILS RFC S chokes 120p | 0a95 BRIDGE 12500V
DP’ VALVE TYPE RFC 7(19mM) 0a200 . RECTIFIERS| 15a700v 198
Range 1 10 § BI.. 133p 0A202 (plastic case) p 2N4444 140
13;14;15:16;17 14750V 20 BT106 150
110p 147100V 22 | clo6p 38
18/1.6 116p 147200V 25 | TIC4a 25
132p 14/200v 29 ] Ticas a5

Hu 1A/ 600V

BYA Valve Holder e "‘z’: iNacoe I AU500 ,'l;RlAcs
MW/LW SFR 13 247100V A10OV 48

Gl 1209 av IN5401/2 247 200V 3A200V 49
0.1 0.15 0.15 IN5403/4 2A/400V 3A400V 50
(copper clad) (plam) 1544 2A/600V BAI0OV 54
66p 59 6A/100V 8A400V 64
75p 699 asp 6A/200V 8AB00V 108

75 75p 6A/400V 12A100V 60

86p 92p  63p BY164 124400V 70

240p 202p 125p VM8 DIL 12ABO0V 130

296p 260p 178p We stock a :g:;gg:’l |§g

387p — 280p wide lelecﬂc:n oy oE

Pitof 36pins 200 0ip Boarg of Elect 2555005 386
Spot face cutter  107p  vo" Board Books and DIAC 480
Pin insertion tool |47p virobiock Magazines sT2 T S
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BD69SA
BD69BA
BDY17
BDY60
BDY61
BF115
8F167
BF173
8F177
BF178
BF179
BF 180
8F194
BF195
BF196
BF197
BF198
BF 200
BF224A

SERugascREEENY

»
o

343

-741874 40
TJALST5 a8
74LS76 48
741583 108
741585
741586
741890
741592
741593
741595
741596
7415107
74LS109
74L8112
74LS113
7418114
7415122
7415123
7415124
7415125
7415126
74L5132
7415136
7418138
74L5139

7418151
7415153
74L8155
74L5156
‘74181567
74LS158
74L5160
7418161
7418162
7415163
74LS164
7415166
7415166
74L8173
7415174 147
7418176
7415181
7415190 120
7415191
7415192
7415193
7415195
7418196
7415197
7418221
74L5240 228
7415241
7415242
7415243
7415244
7415245
7415247
7415248
7415249
7415251

ICL7106E
ICL7107
ICLBO3BCC
ICM7205
ICM7216A
ICMT217A

2N3706
2N3707
2N3708
2N3709
2N3710
2N3ITN
"2N3713

2N37TT
2N3772
2N3773
2N3819
2N3820
2N3822
2N3823
2N3866
2N3903
2N3904
2N3905
2N3906
2N4037
2N4058
2N4061
2N4062
2N4069
2N4859
2N4871
2N5135
2N5136
2N5138
2N5172
2N5179
2N5180
2N5191
2N5305
2N5457
2N5458
2N5459
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MITRAD

MITRAD QUARTZ L.C.D.s AT THEIR BEST MITRAD

GENTS MEMORY CALENDAR ALARM
CHRONO

A really successful watch incor-
porating all the latest techno-
logy.

Hours, mins, secs, weekday
and snooze alarm indication on
constant display.

A further two optional dis-
play modes are available, one
being the calendar and month,
which can be increased or de-
creased to give the appropriate
month of the year. '

A 1/106th second chrono-
graph with split and lap mode
facilities are built into the watch
with a 12-hour capacity.

A 21-hour alarm with a 10-
minute snooze function is also
standard to this watch. A
further feature is the backlight
and fully adjustable stainless
steel bracelet.

*

STAR VALUE
£19.95

GENT’S MULTI-MELODY CHIME ALARM
CHRONOGRAPH

"Latest technology'* constant dis-
play of hours, minutes and
seconds; weekday date and month,
with mode and chime indication
display. A musical alarm is built in
and can be set to any time within
24 hours; once activated playing
the tune "Oh Suzanna''. Two
further alarm systems are incorpo-
rated in this outstanding watch: (i)
24-hour alarm; (ii} count down
alarm. The watch can be set to
chime on every full hour. A
1/100th second chronograph
with split and lap mode facilities is
standard, the watch function may
also be switched off. An excellent
feature is the mineral glass face
This watch also has a battery hatch,
backlight and infinitely adjustable
stainless steel strap.

Value at £1 995

This month’s special offer on the above two

watches — a FREE credit card calculator currently being retailed
at £7.95. 8 digits, square root, full memory, per cent keys, plus auto.

shut-off coming in attractive FREE wallet. REMEMBER — ABSO-
LUTEL FREE with every one of the above watches ordered this
particular month.

GENT'S CHRONOGRAPH SOLAR ALARM

The slimmest Chrono Solar Alarm
in the World. Only 7mm thick.

This watch has a genuine solar —
panel. You can take the battery out

and the watch will still function as
normal. Battery hatch. Mineral
glass.

Constant display of Hours, Mins.
and Secs. with Date Flag. Optional
display of Hours, Mins. and Date.

The alarm can be set to any time
within a 24-hour period and .is
actuated for a full 60 seconds.

The chrono runs to a 1/10th Sec.
with a maximum capacity of 24
hours. Lap Time and Freeze Facil- |
ities are available.

Dual timing facilities are readily
available.

Back Light. Fully adjustable
stainless-steel strap.

This watch is available in gold or
silver.

warnt LEON Lae
AELEY 2L ARW  CHRDNQGEAR M ARY

OFFERED AT £19.95

LADIES’ COCKTAIL |

Elegance and style for the lady
with the discerning taste. In
gold or silver finish with
matching bracelet. Constant
display of hours and mins. with
month, date, secs., auto.
calendar and back-light.

VERY SPECIAL
£10.50

CREDIT CARD HOLDERS

Place your order over the phone and get your new time-piece
despatched same day. 24-hour ansaphone service.

MITRAD THE UNRIVALLED RANGE MITRAD

We are able yet again to offer you the above watches plus a

complete quartz watch range. All at unrivalled prices. Just look

at the following points:

(i) 48-hour despatch guarantesd on both retail and trade
orders.

(i) Full instructions and 12 month manufacturers guaran-
tee.

(i)  Our own free back-up service.

(iv) 10-day full money refund if not completely satisfied.

v} Free felt presentation case with each watch.

O>PRN—~=2

+ FULL COLOUR CATALOGUE NOW AVAILABLE »

Write or phone for your free copy. Trade lists on
application.
Earn ££€s selling watches to all your friends. P/P per
item 85p which includes insurance. Cheques or P.O.s
made payable to Mitrad and sent to (Dept. HE)), 68-70
High Street, Kettering, Northants NN16 8SY.

Telephone: (0536) 522024
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Calendar Caic

You‘ve all seen calculators with
calendars before, now haven't
you? Well, Casio, well known
manufacturers of calculators
have just announced the HR 10
10 digit, LCD display etc, etc
printer calc with calendar
facility. Should you wish to
know the days of the week for
any month between the years
1901 (January) to 2099 (De-
cember) then this is what
you've been waiting for. This
highly useful feature comes in a
box only 88 x 168 x 40
millimeters. The battery life is as
you expect something in excess
of 200 years (well, 5000 hours,
but who’s counting) or 8800
lines of print should you wish.
Price for this box of tricks is a
very reasonable £36 (or less)
and should be reaching the
shops about now. Just for the
record Casio live at 28 Scrutton
Street, London EC2A 4TY.

Kitted Out

In electronics shops up and
down the country there will be
appearing a selection of small
plastic bags, each bearing the
name Hobbikit. These little bags
come in twenty varieties and
contain all the parts necessary
to build anything from a Smoke
and Gas Detector to a Model
train speed controlier. If the
name Hobbikit is unfamiliar
then you'll be relieved to know
that they come from Vero Elec-
tronics, suppliers of electronic

hardware for nearly twenty
years.

Each kit comes complete
with all the components, a glass
fibre PCB, drilled, masked and
printed with the component
legend. At the time of going to
press we're not sure of the price
but informed sources reckon
they’ll start at around £5.00 for
the simple kits. If you're local
shop has yet to stock them then
contact Vero, at Vero Elec-
tronics Ltd, Industrial Estate,
Chandlers Ford, Eastleigh,
Hants SO5 3ZR.

VeI
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Video Variations

If you are still pondering as to
whether your life is incomplete
without a video tape recorder
then here’s another one to con-
sider.

This one comes from Mitsu-
bishi and uses the well tried
VHS format. Firstly, the import-
ant bit, it will retail at around
£698 (inc VAT), this places it
squarely in the mid- to upper-
price bracket, so what do you
get for close on 700 quid? How
about a full function infra-red
remote control, picture search
mode (seven times normal
speed), slow motion (half-
speed) and freeze frame. Still
with us? Then how does this
sound, a seven-day timer with
options to record up to six pro-

‘grammes of varying length on

any channel. If the HS300
{that’s what to ask for when
parting with the readies) is for
you then you’ll be glad to know

that a cabinet with tape storage
can be yours for as little as £51.
Mitsubishi are awaiting your
call at: Mitsubishi Electric (UK)
Ltd, Otterspool Way, Watford,
Herts WD2 8LD.

Book Reviews

Three for your approval this
month, the first two are from
the Babani stable and come
from the pens of two very waell
known gentlemen.

First away is called Electronic
Household Projects. (R. A. Pen-
fold, ISBN 0 900162 91 O,
£€1.75, BP71). This book is a
veritable mine of information
for anyone even vaguely inter-
ested in gadgetery. Everything
from a doorbuzzer to a simple
ultrasonic remote system,
you're bound to find something
of interest here. Our only critic-
ism is the lack of constructional
details, many of these circuits
are ideal beginners projects but
unless you are familiar with PCB
design or stripboard layout it's
all a bit tricky. Well worth
looking at though, not for
absolute beginners.

Our second Babani book is
entitled A Microprocessor
Primer. (E. A. Parr, ISBN 0
900162 92 0, £1.75, BP72).
Confused by computers, mixed
up over micros? Worry no more,’

of all the ‘undersyand micro-

processor in three easy lessons’
books, this one comes closest to
painlessly explaining these little
devils to a complete layman.
Last, but definitely not least
is an extremely attractive book
entitled Test Ger Projects.
(Terry Dixon, ISBN 0 333
26396 0, £3.95). This really is a
delight to read, clearly written,
beautifully illustrated and above
all, full of really well designed
projects. All the projects have
accompanying stripboard
layouts and could quite easily be
put together by even the most
inexperienced constructor.
Virtually every piece of test gear
you’ll ever need, except of
course an oscilloscope, is to be
found here. Don't;let the price
put you off, it’s well worth it.

Catalogue Corner

Two of the largest component
retailers have just announced
new catalogues, or to be fair,
new versions of their previous
offerings. Both Stevenson and
Bi-Pak’'s new catalogues were
just a touch too late to make it
into our catalogue survey in the
June issue, but you may rest
assured that both are well up to
standard. Prices are both very
reasonable and both contain a
useful amount of additional data
on semiconductors. The ad-
dresses for both companies can
be found elsewhere in this
issue.
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wave! Learn to program.
Millions of jobs are threatened but
millions will be created. Learn
BASIC - the language of the small com-
puter and the most easy-to-learn com-
puter language in widespread use. Teach
yourself with a course which takes you
from complete ignorance step-by-step to
real proficiency, with a unique style of
graded hints. In 60 straightforward
lessons you will learn the five essentials of

. o s Programming
programming: problem definition, | In Basic (CPB}
flowcharting, coding the program, T £9.00

debugging, and clear documentation

BOOK 1 Computers and what they do well, READ, DATA, PRINT, powers, brackets,
variable names; LET; errors; coding simple programs. BOOK 2 High and low level languages;
flowcharting; functions; REM and documentation; INPUT, IF.... THEN, GO TO; limitations of
computers, problem definition. BOOK 3 Compilers and interpreters; loops, FOR....NEXT,
RESTORE; debugging; arrays; bubble sorting; TAB BOOK 4 Advanced BASIC; subroutines;
strings; files; complex programming; examples; glossary

Also THE BASIC HANDBOOK {BHB) £11.50 An encyclopaedic

guide to the major BASIC dialects. A must if you use other peoples’
programs

and: ALGORITHM WRITER’S GUIDE (AWG) £4.00 Communicate
by flow chartl Learn to use Yes/No questions for: procedures, system
design, safety, legislation etc.

Understand Digital

Electronics esi ,
Written for the student or enthusiast, this Digital Systems
cpurse is packed.wnh |'nformat|on, Book 1

diagrams, and questions designed to lead
you step-by-step through number
systems and Boolean algebra to
memories, counters, and simple
arithmetic circuits; and finally to an
understanding of the design and opera-

tion of calculators and computers
BOOK 1 Decimal Octal, hexadecimal, and binary number systems and conversion between
number systems; negative numbers; complementary systems., BOOK 2 OR and AND func-
tions; multiple-input gates; truth tables; De Morgan's Laws; canonical forms; logic conven-
tions; Karnaugh mapping; three-state and wired /ogic. BOOK 3 Half, full, serial, and parallel
adders; subtraction; processors and ALU's; multiplication and division. BOOK & f/iis flops;
shift registers; asynchronous, synchronous, ring, Johnson, and exclusive-OR feedback
counters; ROMS and RAMS. BOOK 5 Structure of calculators; keyboard encoding;
decoding display-data; register systems; control unit; PROM: address de-coding. BOOK 6
CPU; memory organisation character representation; program storage; address modes; in-
put/output systems; program interrupts; interrupt priorities; programming, assemblers; com-
puters; executive programs; operating systems.

DIGITAL COMPUTER LOGIC & ELECTRONICS. (DCL) £7.00
A course covering the material in italics above, but at a slower pace.
{4 vois} -
GUARANTEE — No risk to you. If you are not completely satisfied your money
will be refunded without question, on return of the books in good condition.

- g D - " D = e R P S G D e
PLEASE SEND ME: -
CPB (£9.00)

BHB (£11.50)
AWG (£4.00)

DDS {£12.50)

DCL (£7.00)

FOUR WAYS TO PAY:

1} A U.K. cheque or a U.K. postal order (Not Eire or overseas)

2) A bank draft, in sterling on a London bank {available at any major bank)

3) Please charge my Access/M.Ch[] Barclay/TrustC/visa 3 Am. exp.[] Diners[]
4) Or phone us with these credit card details - 0480 87446 (ansaphone) 24 hour service.

Computer

Design of
Digital
Systems
{DDS} £12.50

Quantity

CardNo . .. . Signed . . . .
THESE PRICES COVER THE COST OF SURFACE MAIL WORLDWIDE. AIRMAIL:
Eur, N.Af, Mid.E. add % to price of books: Jpn, Aus, N.2. Pcfc add %: elsewhere
add ‘4

U.K. Delivery: up to 21 days {or send 50p for 1stcl.p.)
Cambridge Learning Enterprises, Unit 83 Rivermill Site, FREEPOST, St. Ives, Huntingdon,
Cambs PE17 4BR England.
Proprietors: Drayridge Lid., address as above, Reg. in Eng. No. 1328762
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BcASTIES

HAS CoOTmAw CHANGEY UG

SING TUEY'veE SIARTED PAVIHG

TeAms SPSOREN BY Rig
BLERMNIKS OMPANIES ?

THe TRAIIER RUNS ON Wiy,
Al ART) - STRTIC MET prly
A AN OF SWITH LeAneR!!

T Now, wWien A PLAYEeR
Gers INSORR | .

Be it career, hobby or interest, like it or not
the Silicon Chip will revolutionise every human
activity over the next ten years. B

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.

UTORCOURSE.
ELECTRONICS

Please rush me deta.ls of your
: ELECTRONICS COURSE

o R

Name

Address

Block Caps. Please

! Post now. without obligatior to:
HEB

| British National Radio
1& Electionics School.

4 Ue;ﬁllnd Aoad. 1. Helier, Jarsey, C1.

eleee

BROCHURES

No previous knowledge is necessary. 1
~ Just clip the coupon for a brochure
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IGE or to give it its full name, In Car
Entertainment, is one of the biggest
growth markets for hi-fi manufacturers.
Terry Bentley looks at some of the most
recent additions to the market and a

glimpse of what’s to come.

what goes on with seats reclined in
secluded parking lots but the popular
name, godawful as it is, for a sector of
the audio market worth an estimated
£38 million last year in the UK alone.
Big business is what we're talking
about, and a highly competitive one at
that.

As in most areas of commerce, the
challenge of competition has led to a
constant struggle among manufac-
turers to get one technical jump ahead
of rivals whilst pegging prices within
acceptable limits. The result has been
relatively rapid assimilation of new
technology, particularly in the elec-
tronics field, but a degree of conser-
vatism, varying between companies,
mainly motivated by good old-
fashioned market forces — i.e. how
strong an influence the desire of the
punters for the latest gadgetry has on
their willingness to open their wallets.

UKICE

Right now the ICE field in this
country is going through some
traumas, as are just about all areas of
industry falling largely into the
‘luxury’ bracket. World economic

trends and domestic policies mean.

tough times ahead in Britain, and less
money available for spending on
non-essentials, including frivolities
like car radios and tape players.
Things are going to get a hell of a ot
worse before they ever get any better,

Hobby Electronics, August 1980

In Car _ f
Entertainmen

“IN-CAR ENTERTAINMENT": not

and there are already strong signs of
stagnation in sales.

Don’t let's get too despondent,
though; assuming you still have a
little cash left in your pocket, there is a
good side to the apparently gloomy
‘state of affairs. Car audio equipment
makers have actually been reducing
prices of current models amid the
raging inflation we all know and hate,
in an attempt to shift stocks before the
rot sets in for real. In terms of actual
purchasing power, you can currently
get extremely good value. You
haven't been able to get such a good
deal for your week's wages for a long
while, and you probably never will
again . ...

In the longer term, there's every
reason to expect general develop-
ments to carry on as before. Once the
“novelty of the recession wears off,
those that have it will start spending
money on luxuries again, and it's
likely that recent trends give a good
indication of the direction in which the
ICE market will move once the ball is
rolling once more.

Some figures . . . . as of last year,
around 55% of the 14 million-odd
cars in Britain were fitted with some
sort of audio equipment. Combination
radio /tape units accounted for maybe
6%, while 40% had radios. 12% had
tape players; obviously there was a
certain amount of overlap in those
figures — i.e. some vehicles had
separate radios and tape machines. In
the separate radio sector, 90% of sets

were AM only, but 37% of combina-
tion units had both AM and FM radio
capability. 80% of car audio equip-
ment sold in Britain last year was
imported.

Current Trends

Trends? Over the past few years there
have been very strong moves towards
combined radio/tape units FM radio.
Technical improvements have
brought these two together, as
manufacturers have become capable
of packing an increasing numbers of
facilities into the standardised case
dimensions. Progress has been start-
lingly fast. Initially it was difficult to
cram all the possible features of
separate units into one small package
and....it was rare to find a pushbutton
radio tuning along with a cassette
deck and virtually unheard-of to find
all the works together — i.e. auto-
reverse cassette, pushbutton FM +
2AM radio with IAC, muting and de-
cent output. Today, from the middle
of the market upwards, the former is
the rule rather than the exception,
while the latter list of features is by no
means unusual.

If increasingly sophisticated com-
binations made to fit DIN-sized dash-
board apertures have been one side of
the story, even more complex
separate component systems have
made up the other. Where space is
not restricted, it's now possible to
install systems of near domestic hi-fi

standard, with all the associated ©F
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A cassette power booster, this one comes from 1
Pioneer, you can expect up to 120 watts from this modelt

refinements. Power amplifiers with

upwards of 50 watts RMS per chan-
nel, tape decks with Dolby noise
reduction and switchable equalisation
for metal/CrO, tapes, five- or six-band
graphic egialisers and multi-element
speaker systems are all now available
from a wide range of manufacturers.
Performance levels are very high. Of
course it’s arguable that it's not worth
going to such bother in as acoustically
poor an environment as the inside of a
motor vehicle anyway, but if you want
it and can afford it, it's easy now to
spend a thousand pounds on a car
audio system.

There's a third trend, which forms
a kind of bridge between the other
two. This is to use ‘booster’ amplifier
units, often in conjunction with
graphic equalisers, to give ‘ordinary’
low-output units the power to drive
better speakers at acceptable distor-
tion levels. You still have the inherent
disadvantages of the compact
machinery — typically poorer
frequency response and wow /flutter
figures, along with the lack of Dolby
and so on — but the advantages over
the ‘straight’ 4 or 5W per channel of
the basic unit are considerable, and at
least you can improve and upgrade
your system step by step instead of
spending a fortune all at once.

Just recently, there’s also been a
tendency to raise power outputs of the
best in-dash units to more sensible
levels, 20 watts or so per channel. At
the same time, these are being packed
with more features (even Dolby), so
perhaps the gaps between separates
and combinations are closing up.

Digital Dashboards

The magic word ‘digital’ has recently
crept into many current up-market
combinations. Some of these have
little to offer over long-established
electro-mechanical designs, but a
number exploit digital techniques
effectively by offering more station
preselections, light-action pushbut-
tons and precise electronic frequency
displays, among other things. Phase-
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locked loop frequency synthesis offers
very accurate and stable radio tuning.

The higher output powers of the
‘new generation’ units and the better
booster amplifiers come from using
bridge amplifiers, which can double
the voltage across the speaker and
hence develop four times the usual
power. Techniques like this have been
known for some time, but only lately

‘have they been put into integrated

circuit form so that they can be cram-
med into the small space available in a
car radio casing.

Future Developments

Going off at a tangent, an area of ICE
due for more publicity soon is traffic
information broadcasting. For some
time now, the Bosch-developed ALI
system has been under trial in West
Germany and other areas on the Con-
tinent. Public testing in this country of
the BBC's alternative CARFAX system
will, it may be hoped, soon establish
which is the more useful and lead to
full-scale introduction of one or other
of the rival concepts.

Briefly, CARFAX will utilise a net-
work of medium wave transmitters
broadcasting traffic messages over an
8 minute repetition sequence within
given areas. Reception will be by
means of an extra, fixed-tune receiver,
either integrated with other audio
equipment or in the form of a bolt-on
addition, which can be switched into
operation when the user wants to hear
the messages.

Of course, whichever traffic infor-
mation system is adopted, the success
and popularity of the scheme will
depend entirely on timing and content
of the messages. It's not difficult to
imagine a few bolt-on devices being
torn off and hurled through car
windows as irate motorists are given
gems like 'you are now joining a ten
mile queue.” The Transport and Road
Research Laboratory is co-ordinating
work on aspects such as this.

Station programme identification
('SPl)’ is another likely development.
SPI systems are based on FM trans-

missions with a digitally encoded pilot
sign, used in conjunction with
receivers that can have decoders and
displays of several different levels of
complexity. Initially the receiver
would identify the station, transmitter

and programme type for any signal it
.was tuned in to — e.g. ‘Radio 4,

Wrotham, News.” Subsequent refine-
ments could include automatic.search
functions, so that it would seek out a
programme of the desired nature
when the user keyed in a request for
‘News,” 'Classical Music,” 'Rock,’
‘Commercial Garbage’ or whatever.
At least one proposed system along
such lines is undergoing broadcast
compatibility trials by the BBC.

Further development could bring
through a facility akin to Teletext, but
for safety reasons this would probably
be restricted for in-vehicle use. Simi-
lar systems will probably evolve
around AM radio, though these are
likely to be more limited in scope.

Several AM stereo radio transmis-
sion methods have recently been
tested in America, and there is some
scope for something along the same
lines in Britain. For various reasons
FM reception is still patchy in many
parts of the country, and AM stereo
would be a reasonable compromise
method of improving facilities for lis-
teners in poorly-served FM areas.

On the recorded sound side,.
several alternatives to the normal
cassette tape have been propounded.
The ludicrously butky eight-track car-
tridge has been dead for some time (if,
indeed, it was ever alive on this side of
the Atlantic) but other, smaller than
‘compact’ cassette, tape systems
cannot be ruled out although they
present severe mechanical problems.
A 4 inch audio disc has been ‘pro-
posed by one manufacturer, while
digital storage of whole programmes
in small, interchangeable solid state
devices such as read-only memories is
another strong possibility.

Conclusions

There are plenty of exciting ideas in
the pipeline but most of these are
necessarily vague at present. What is
for sure is that in the immediate future
car audio manufacturers will go on
squeezing more functions and greater
power outputs into existing case di-
mensions — both the in-dash sizes
and the bigger component units.
Pricewise, now is a good time to buy
but constantly improving technology
means that there's always a better
product just around the corner. Buy
now or wait — it’'s your choice.

Hobby Electronics, August 1980



Gar Audio — Who,
What & Where

What follows is a listing of some of the
makes available in this country and a brief
description of whatever seems newest or
most interesting in each of their ranges.
Prices include VAT, rounded to the nearest
pound.

Alpine

This Japanese make has built its reputation
on arange of in-dash sets of high quality but
conservative design. Latest of these is the
CM923, a combination unit with a six
pushbutton MW /LW/FM stereo radio and
auto-stop tape section. It has IAC-type FM
noise suppression, auto-muting, manual
mono/stereo switching and costs around
£168.

Alpine also produce a selection of much
more sophisticated ‘component’ units, in-
cluding the 7307 tape deck/tuner, 3000
and 3003 graphic equalisers and 3002 50
watts per channel power amplifier. Listed

Blaupunkt

This Bosch brand is well known as an
up-market champion but also makes quite
competitively priced sets for mere mortals.
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along with the ‘separates’ range is the 7206
which is actually a very high-quality inte-
grated combination unit. it has, among
various other refinements, CrO,/FeCr
switching and Dolby on its tape deck,
separate treble and bass controls, a good
AM/FM MPX radio, plus a 20W per chan-
nel output with pretty good distortion cha-

For example, the Coburg and Paris com-
bination units are both currently selling for
£172; both have MW/LW/FM stereo
radios but the former has a more sophisti-
cated, six pushbutton radio section while

Clarion

A top Japanese make that has only in the past
year or so become well-known on the UK scene,
this firm has an extensive range of OIN-sized
dash-mounting tape and combination units, plus
the ‘G-Series’ selection of high-quality separate
components and various boosters, equalisers,
speakers, etc. Clarion are among the front
runners in application of advanced technology
and their more up-range in-dash sets, in parti-
cular, have some very interesting features.

The recently introduced PE-957 is currently
the top combination unit and it possesses a
number of impressive attributes. It is a
microprocessor-based device, which comes in
two parts a DIN-fitting tape deck/tuner and a
‘biack box’ containing the amplifier and much of
the sophisticated electronic circuitry. The tape
section is very compact, yet has auto-reverse
and unusually good wow and flutter figures. The
radio has pushbuttons for MW, LW and four FM
preselections, with stereo reception on FM. It
has auto-seeking a digital frequency display
which will also tell you the time when required,
and a ‘loudness’ button for emphasis of high and
low frequencies at low volume settings. So far
sogood. . ..

Now for the really tricky bits. Instead of the
phase-lock loop {PLL) synthesis in the electronic
tuner that most leading manufacturers now
empioy, Clarion use a voltage synthesiser sys-
tem which, they claim,. gives the capability for
finer and more accurate frequency selection.
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There is inter-station muting and automatic
frequency control on FM reception — but AFC is
also, most unusually, available on MW AM. There
is a good active noise reduction system along
IAC lines {Clarion call theirs ‘CZ1’]), DX/local
switching on AM, stereo/mono switchover and
what Clarion term ‘SASC’ ('signal-actuated
stereo control’). This last facility is a circuit that
responds to changing quality of FM stereo
reception by continuously variable attenuation
of channel separation according to field
strength; it also cuts out extraneous high-
frequency noise. Only a couple of other
manufacturers have comparable systems as yet
but the improvement over straight on/off stereo
switching has to be heard to be believed; it must
be the way to go. Cost of all this clever stuff is
listed at £366, but it's possible to find the set
discounted down to around £260.

Talking of ‘hearing to believe’, | took the
opportunity to try out a PE-957 during the

racteristics. Price of this piece is £259.
There are high-quality speakers to match
the component range.

Alpine’s distributors in the UK, Autocar
Electrical, also handles the prestige Becker
range from Germany, along with the
American Jensen speakers, aerials from
Hirschmann and Facet accessories.

the latter has a superior tape deck with
auto-reverse and a switchable ‘db’ noise-
reduction circuit.

Blaupunkt continue to shoot for the
moon, on the other hand, with sets like the
Berlin 8000, which they don’t mind calling
‘the most expensive in the world’ at £750.
Among the features of this unit are a
goose-neck mounted remote tuner control
panel placing seven pre-selection touch-
buttons, volume control, self-seek control
and on/off switch close to the steering
wheel and the driver’s fingertips; Dolby,
Cr0, switching, auto-reverse and stereo
recording facility on the tape deck:
automatic volume level adjustment which
reacts according to noise level inside the
car; output of a claimed 18W into each of
four channels.

preparation of this article. The chance to check
in practice the functioning of the various
alluring facilities was too good to miss. | am
happy to report that in virtually every respect
the set lived up to its promise. Radio perfor-
mance was altogether excellent, while the tape
deck did everything that could be expected of it.
Some tape hiss was audible but only Dolby-
equipped competitors could be expected to do
better (and there are hardly any of those outside
the specialised ‘separates’ sphere — certainty
none with such an array of other worthwhile
features). Facilities found most etfective and
useful included the tape auto-reverse, and on
radio the auto-search and SASC.

Speakers used for the test were Clarion’s
concentric twin element GS-509€ model. These
were rated very highly, with adequate, well-
defined bass response, full mid-range and
unusually sharp, clear treble. At a list price of
about £50 a pair, they seem very good value.
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Hitachi

Hitachi were first on the UK market with a
‘digital’ combination unit, the CSK501, and
this is still among the best available. With a
microprocessor memory, its tuner stores
six pre-selections on MW, LW and FM, will
self-seek all or stereo only signals as well as
be manually tuned, and has all the by-now
usual attributes like |AC, inter-station
muting, local/DX sensitivity switching on
AM, and so on; it also matches automati-
cally to any aerial. It has a straightforward
but reliable tape section, and sells for £215.
Latest development from Hitachi is
“*ASLC"" — automatic sound level control —
which, like Bosch’s system, governs radio
or tape volume in relation to ambient noise
level. It's currently available built-in to one
combination unit, the CSK303X, and as an
add-on device in the form of the DU16, at
around £40. It will also be offered in a
booster amp package later this year.
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Pioneer

Another make with a very high reputation
for quality, Pioneer have a big range fea-
turing some very sophisticated equipment,
both combinations and separate com-
ponents. Top combination unit is the KE-
2300, which has the usual three bands but
use of electronics for a synthesiser varactor
tuner, 15-station pre-selection and a 32-
element LED analogue tuning scale rather
than a digital frequency display. It has their
version of 1AC (‘PNS’) and also features
their equivalent of Philips continuous FM
mode variation — Pioneer call it "ARC’
{automatic reception control), and it’'s
switchable. The cassette deck has no frills,
but its performance is second to none in its
class. Current price of the 2300 is around
£213.

On the separate component front, Pion-
eer have more units with more good points
than there’s room to describe here. In terms
of performance and specifications, they are
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probably unsurpassed in the car audio
world. Their speakers are also held to be
among the best, and there’s a huge range of
them.

(- ]

Minikits
Minikits Electronics sell one model only,
and it's a bit of an anomaly among the rest
of the sets |'ve described. Called the ‘Har-
vard Autosport De Luxe’, it's a pretty basic
Japanese unit with MW/FM stereo radio
and auto-stop tape deck with lockable FF
but no fast rewind. FM suppression
is by ceramic filters — there’s no active
interference rejection — and the tuning
scale is also the cassette door.
Output is about 4-5w per channel RMS.
Why have | bothered to mention it? Waell,
it has one very big thing in its favour: price.
It costs just £45 plus £1.40 p&p, and that
includes speakers! What can you say?
Minikits’ address is 88 Hainault Road,
Leytonstone, London, E11 1EH.
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National Panasonic

Another good Japanese make with well-
priced combinations and component units,
National are in the process of introducing
several new models. There's a digital unit,
the CQ-863, with auto-seek, frequency
synthesiser tuner and all the other good
things a microprocessor or two can bring
for £200; there’s also a more ordinary-
looking unit with a claimed 20w power
output, the 673, which sells at £166. Real
news, though, is the 973. This digital unit
has all the works on the radio section (PLL
FS tuner, 15 station pre-set, auto-seek,
etc., etc.), plus a cassette deck with auto-
reverse, Dolby, CrO, equalisation; LED
signal level meter, loudness-compensation
.and four-way balance. It works with a
choice of power amps, and no price is yet
.available as | write.

PUBM RADIO Y
PULL BALANCE
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Motorola

One of the long-established ‘big names’,
Motorola have a quality separate com-
ponent range, including power amps,
graphic equalisers and some very good
speakers. They also produce sensibly
priced combination units, which have
recently been restyled and reduced in price.
The best of them, the 708, has a three-band
radio including FM stereo, six pushbuttons,
each of which can be set to select a station
on MW, LW or FM, and a good, straight-
forward auto-eject tape deck. It now sells
for £167.

Philips

Philips were the company that started the
whole cassette thing off; they were also
the first with IAC. Perhaps it's not too
surprising, then, that their combination
units are still among the best of the lot in
terms of actual, as against theoretical,
performance. The AC880 has LW/MW/
FM stereo radio with ‘tumolock’ six-station
button selection, plus a good tape deck
with electronic speed control; the 890 is
similar but has digital frequency display.
Both have what Philips call SDS/SDR
circuitry on radio as well as the more usual
AFC and IAC. This means that as you move
through areas of varying FM signal
strength, stereo separation and high-
frequency response are continuously and
imperceptibly modified to give the opti-
mum sound. In practice, both this and their
FM noise rejection (IAC) work better than
anybody else’s altematives.
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Voxson

Just for a change, an Italian make. All
models are compact units, some designed
to be ‘extractable’ for security when
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There is no Philips separate component
range at present, but there are some good
speakers, and boosters, equalisers and so
forth.

Radiomobile

An English make with a good reputation for
quality and reliability, Radiomobile have a
relatively conservative range of in-dash
units. Their 409 model has a manually-
tuned three-band radio with stereo FM, and
an auto-reverse cassette deck, while their
new 420 unit has Dolby on its tape side but
only two AM bands on its six pushbutton
radio.

leaving the vehicle. Top model is the Indi-
anapolis combination, which has a 16 sta-
tion (MW & FM) memory, thanks to a chip
manufactured by Fairchild; there’s one-
upmanship for you. The tape section is
relatively ordinary. Price is around £252.
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Sanyo

Yet another Japanese brand with a selec-
tion of in-dash and component units, Sanyo
are soon to launch a number of new models.
At present their most interesting ‘normal’
sets include the FT4400M, a MW /FM
digital display combination unit, and the
FT4687ME, which has three wavebands
and auto-reverse tape section.

Among the ‘big guns’ is the FT-DT10,
which has a high-frequency filter switch. It
has FM radio only. The matching power
amp has a claimed power output of 20W
per channel.

Sharp

Sharp are one-up on most of their competi-
tors in that their prices always seem to be
exceptionally keen. Their range is purely
in-dash stuff — no fancy separate com-
ponents — but the units perform waell.

Most interesting new model is the
RG6600E. This is a microprocessor-
controlled set with five station memory for
each of its three wavebands, PLL synthes-
ised tuner, FM noise suppression and what
Sharp call 'ASTS’ (automatic stereo tuning
system), which is another gradual stereo/
mono FM signal regulator along Philips/.
Pioneer lines and a similarly great improve-
ment over the conventional ‘on-off’
switching. The set also has DX/local
switching on AM, built-in loudness circuit,
FM muting, etc,

Boosters, speakers, etc. are available.
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EXCLUSIVE FROM MINIKITS!

BEAT THIS IF YOU CAN!
AUTOSPORT STEREO RADIO/CASSETTE
PLAYER

ONLY £45!!

(including speakers)

S

8-watts music power per channel.

Fast forward and autostop.

Complete with mounting kit and instructions.

FM Stereo Radio.

Negative earth.

10-day money back guarantee on undamaged goods»
Send cheque / postal order for £45 plus £1.50 p.&p.

* % % % % %

MINIKITS LTD.

88 Hainault Road, Leytonstone, London E11 1EH

A. Marshall (London) Ltd., Kingsgate House,
Kingsgate Place, London NW6 4TA
Industrial Sales: 01-328 1009

Mail Order: 01-624 8582

Aiso retail shops: 325 Edgware Road, London W2,
40 Cricklewood Broadway. London NW2. 85 West Regenit St.. Glasgow.
108A Siokes Crott Bristof.

CAPACITORS:

Mullard Ceramic 63v range

1pF to 10,000pF E 24 range

all at £0.06 each

Siemens Ceramic 63v B37448/9
.01: .022: .033: .047mF @ £0.06
.068: .1mF @ £0.08: .22mF @
£0.11

CSF High Voltage Ceramic Discs
Prices £0.07 to £0.18 Range
100pF to 10.000pF

Voltage range up to 6Kv.

See catalogue for details.
Comprehensive range Siemens
Layer Polyester Caps: .001 to
3.3mF

Prices £0.07 to £0.63.

See catalogue for details.

Large range of Mullard/Siemens
Electrolytic Axial/Radial
Capacitance values 1.0mF to
10,000mF

Voltage ranges 25v: 40v: 63v:
100v:

Prices and types as catalogue
Also Mullard C280; Siemens
B32231/4 and B32110. All prices
net + VAT and postage/packaging

BOXES & CASES

See catalogue for full range.
Aluminium boxes 13 sizes.
Rexine Covered boxes 7 sizes.
NEW RANGE TMEC CASES
Send S.A E. for details & types
Price range. £14.04 to £ 17.00
ABS PLASTIC BOXES

3" x2%'x 1%"

B n 2 x 1 P
4% x 3% x 1% Qu
8 x4%" x 3"

BAZELL!I INSTRUMENT CASES
S sizes.

Miscellaneous hardware
including

Vero Board: Superstrips:
Vero Breadboard.

Vero boxes (see catalogue for
full range).

—

]

Card Frames: Fliptop boxes:
etc etc.

TOOLS BAHCO A\

Side Cutter with Bezel.

Side Cutter without Bezel. D’C
End Cutter without Bezel. N\

Vero Metal Shears.
Other items as catalogue.
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1980 CATALOGUE
U.K.: 65p post paid
Europe 85p post paid
Rest of World £1.25
post paid

Mail order: 01-624 8582

TTL see catalogue for full range |SOLDERING EQUIPMENT
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SN7430N €015 SN7415aN  £090
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N7437N €021 SN74ISIN €059 " "

SN7438N €021 SN74160AN  €0.70 DM350 £ 72.50
SN7430N €015 SN74161AN  €0.70 o0 ‘* DM450 £ 99.00
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SN7445N €066  SN74164N £0.80
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SN7437AN 048 SN7416IN £120 .
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SN7454N €0.15  SNTa180N £0.70

SN7460N €015  SN7418IN €165 CRIMSON ELEKTRIK HI FI
SN7470N €026  SN741B2N €083

SN7472N £024  SN7a184N €1.29 MODULES

SN7473N 25 snassan 10 | CEGO8 Power Amp £18.26

SNT474N £0.25 SNT41860N £1.35
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SN7485N €025  SN74198N €109 CPS1 ower Unit  £16.96

SN7489N £166  SNT418ON €109 CPS3 = " £20.43

SN7430AN £033 CPSG 'a ” 52609
KNOBS & SWITCHES CPR1 Pre Amp £29.57
Big selection as catalogue CPR1S Pre Amp £38.70
Also Resistors; Presets; Pots; All prices + VAT + postage/

Opto; Semiconductors etc.

packaging
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Electronics

THE SEPTEMBER ISSUE WILL BE ON SALE AUGUST 8"

Into Digital Electronics

This is it. The beginners series you've been waiting for. The
one that begins at the beginning, goes on until it reaches the
end, then stops! The beginning here is the absolute basics of
digital circuitry — nothing assumed — and the end is
microcomputing! Written by lan Sinclair, by now well
established as the country’s leading author in this field it is
not to be missed. If you've always wanted to know, but were
too confused to ask — this is your series!

Full Spec. Phaser For £12?

Incredible but truel This is an amazing unit in every way. It
can be built in an evening, is very simple to construct and
cost less than £12 to put together. Compare that with the
£60 or so a commercial unit would cost you. Performance is
as good as anything in the shops at five times the price too,
so no worries there. Another Hobby scoop this — don’t miss
it.

Teletext Textbook

At last! How many times in the past have you wondered
when someone would finally take the mystery out of teletext
once and for all with a clear, easily comprehended explana-
tion of Ceefax, Oracle, Prestel and the rest?

Well, wonder no longer. Next month HE does exactly that.
Who else would anyway? Had ye no faith? Read Hobby next
month for this important screening!

Reaction Tester

Well, | suppose it had to come didn’t it? After all those lines
of pretty little lights, someone just had to go and produce a
simple, inexpensive way of sending out reaction times
accurate to 1/1000th of a second. And of course that
someone had to be HE! Pick up a copy as fast as you can else
you'll never know how quick on the draw you really are!

Power Supply, Touch Switch, Darkroom Timer and
Audio Mixer

Says it all really, doesn’t it? Except that all these are
brilliantly realised as Hobby Electronics projects next month
— which means they can all be built easily and quickly by
anyone who can hold a soldering iron straight!
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The items mentioned here are those planned but unforeseen
circumstances may affect the actual contents.
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SPECIALS
FROM
MODMAGS

Mark your envelopes ‘Specials’ and send it, together
with your cheque or postal order to:
Modmags (Sales Office) Ltd,

145 Charing Cross Road,
London WC2H OEE.

ETI CIRCUITS

Books 1 & 2.

Each volume contains over 150 elreuits, mainly
drawn from the best of our Tech-Tips. The circuits are
indexed for rapid selection and an additional section
is included which gives transistor specs, and plenty of
other useful data. Sales of this publication have been

phenomenal — hardly surprising when the circults

cost under lp each!

£1.50 + 25p P&P each.

electranics
io

TOP PROJECTS
Book 1 + 2: £2.50 + 25p P&P.

Master mixer, 100W guitar amp., low power laser,
printmeter, transistor tester, mixer preamp., logic
probe, Ni-Cad charger, loudhailer, 'scope callibrator,
electronic ignition, car theft alarm, tuen indicator
cancellor, brake light warning, LMS!OO circults,
temperature alarm, aerial matcher, UHF-TV preamp.,
metal locator, four input mixer, IC power supply,
rumble filter, IC tester, ignition timing light, 50W
stereo amp. and many more.

Book 3: SOLD OUT! Book 4: £1.00 + 25p
P&P. Book 5: £1.00 + 25p P&P. Book 6:
£1.00 + 25p P&P.

ELECTRONICS — IT’S EASY

This very successful beginners’ serles has
now been reprinted in one volume. The book
covers just about every aspect of electronic
theory and is ideal for anyone just starting
out in this fascinating hobby.

£3.60 + 25p P&P each
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ELECTRONICS TOMORROW

Comprised entirely of new material, the edition
covers such diverse topics as Star Wars and Hi-Fi!
The magazine contains projects for everyone — none
of which have appeared in ET1 — and a iook at the
future of MPUs, audio, calculators and video. How
can you not read It?

75p + 25p P&P.

TOP PROJECTS
Book 7: £1.25 + 25p P&P.

ER 11 loudspeaker, CCD phaser, 3-channel tone
control, bass enhancer, continuity tester, bench
supply, LCD digital multimeter, digital frequency
meter, wide range oscillator, ETI wet, egg timer,
house alarm, porch light, torch finder, light dimmer,
IB metal locater, electronic bongos, puzzie of the
drunken sailor, race track, ultrasonie switch, tic-tac
radio, rev counter, Transcendent 2000, spirit level.

INTO ELECTRONICS PLUS

The complete series of lan Sinclair’s series Into
Electronics Plus a selection of some of the most
popular and informative articles from HE. Everything
from Home Computing to making your own PCBs.
£1 4 25p P&P.

BARGAIN
ORNER

Show us that you couid have purchased for
less within one month of your purchase and
we will refund the difference!

MULTIMETERS:

® DT 1314 A
superb 38
range meter.
Special features
include 50KQ /
vDC move-
ment, 10 amp
DC Scale, res-
istance up to
100 mMQ;, 2
ranges for tes-
ting batteries,
long extraflex
leads, batteries
included.
Usually soid for
£365. FOR
LIMITED
PERIOD £25 +
70p post.

'® DT1004 -20
KQ/VvDC move-
ment, 16 ranges
and off position,
mirror scale, pro-
tected move-
ment, battery in-
cluded. Usualiy
sold for £16, our
price £12 + 70p
post.

® New Model Stereo Cassette/Radlo
M.W., stereo FM and stereo cassette player. 8
Watts per channel, fast forward and autostop.
includes fitting kit and FREE SPEAKERS. Sold
eisewhere for up to £85 (believe it or not). Our
price £45 + £1.40 post. (For negative earth
cars only).

® End of line clearance

LW/MW stereo cassette

players. 8 watts per channel.

Fast forward and autostop,

usually sold for between £45

and £65. Limited number at

£34 + £1.20 post. (For

negative earth only). Manual

car radios § watts, includes

fitting kit and speaker. Neg. or

pos. earth. £9 + £1.20 post. r—.

METAL
DETECTORS 1

Induction Balance
Modsl. Highly sensitive !
model with speaker and
meter, 7-inch search head
and telescopic stem. Usually

sold for £39.95. Our price '
£24.50 + £1.20 post.

® BFO Model Due to

importer clearing stocks we

can offer this standard model

for the incredible price of

£11.50 + £1.20 post.

All goods guaranteed one year. 10 day money
back offer on all undamaged goods. Goods
ex-stock at time of going to press. Send S.A E.

for details. MINIKITS
ELEGTRONICS LTD

HOBBY
.'‘84 HAINAULT ROAD
LEYTONSTONE
LONDON E11 1EH

See the full range of

Clarion

in-car'products
at your local

stockist.
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Sound, like anything else you put
in your car, should be top-rate. Ciarion
Car Hi-Fi is. Just check out these
components.

First, the power amps. Left and
right channeis are separate to eliminate
interference. And they push out a hefty
25 watts each. With a minimum of
distortion.

Next comes the Stereo Control Amp. it not only
has bass and treble controls but also midrange.

A loudness button levels up and adjusts lows and
highs that can't be appreciated at low volume.
There's also a mic socket and volume knob. And the
AUX socket will take anything from a radio/cassette
to an electric guitar.

The MW/FM tuner has pushbutton control and
‘self-seeking' station selection. There's built-in noise
reduction on FM pius a CZ1 circuit to cut noise from
outside sources.

Our cassette is also packed with features
including Dolby, a selector for normai or CrO, tapes,
auto reverse and a tape protection mechanism.

As for speakers, we suggest our GS-501 high
power 3-way system for the kind of sound you
thought you left at home.

And finally, if you want total sound control, get
yourself a GE-501 5-band graphic equalizer.
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mail it today
gl
’ Please i
’ send me =
colour leaflet
ngh speed H' F' on the Clarion | |
Ed G-series Component ]
Norse Audio Systems Ltd.
Unit B. Dorcan Industrial Estate, " Car Stereo [ |
Faraday Road. Dorcan.
Swindon SN3 5HQ ” Name '.
Tel: (0793) 24081/2/3 _ g |
¢ Address i
s |
 d
o’ - - — g
o i
‘----------------------

BMW by courtesy of
BMW Park Lane Lic

——

Sound like a lot of equipment? You'll find it
surprisingly small. Unlike the sound.

Why not sound us out about Clarion Hi-Fi
Component Car Stereo. Just fill in the coupon and

2s

-
(-]
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GERM. DIODES 50108 FALLU NPN - b
Ay e Bfees = meftuly Soaq | Manufacturers out of spec. on volts or gain or | BD131. TO-126-NPN. Untested. )
g;i‘gé:;”ég::dggg‘uﬁzm‘;‘:a el neither  Metal TO18 case - You test O.No. 584 25 for £1 gf:;ﬁz‘ﬂ: p;anp U gjg; g ;5 g::
Value all the wayl O No. s4124 50 for £1 —  sy3 11 16 pin S43 4 28 pin
{ S$J39 8 18 pin $J44 3 40 pin
oNo. sJ127 £1 per Pak. SCRs R I jaleln
DIODES 7066 SCRs 5 Amp — ALL good - untested for ALL AT ONLY £1 EACH

200 Mixed Diodes — mainly SILICON case DO-7,
DA200 202 General purpose 200mA marked and
uncoded - you to sort and test ~ Outstanding
Valuel

ONo. sJ128 £1 per pak

300 IN4148 Type uncaded Silicon Diodes. volit good yield 400+,
Case DO-35 you to test.

ONo. 4129 £1 per Pak
Silicon Fast Switch
NPN like 2N706 2N2369 - You select by

ONo. s4130 10 for £1

Cast T0220

AUDIO ‘AMPLIFIER

5 watt Audio Amplifier Module.
Special Clearance Otfer

ONo. aL20 £2.50

HEADPHONES o = STEREO 30 Te:'as NPZJ silicon transistors, metal can
perfect and coded.
_ GERM. POWER TRANS. Complete 7 watt per channel Stereo Amplifier 25503=BC108, TO-18.

NEW Improved Lightweight Stereo Headphones
including double headband and padded earcups

Impedance 8ohms Frequency 30-1800H2Z.
ALL Black.

ONo. 885 £4
As above but with coiled lead and rotary volume
controls.

ONo. 884 £7

HEADPHONE ACCESSORIES.

7 metre Headphone Extension Lead

ONo. 136. £1.50.
HEADPHONE JUNCTION BOX

Gives facility for using Stereo Headphones with
amplifiers and radiogrammes which do not have
a headphone outlet. TO CLEAR!

O No. 881 £1.20 each.

Antex X25 fron 25 watt soldering iron OUR
SUPER SALE PRICE, Great reduction.

ONo. 1931. £4.00.
ST3 Iron Stand  Suitable for above - OUR
Sale Price

0 No. 1939. £1.25 each.

test!
FM Indoor TaperRibbon Aerial Positive Nogative
ONo. 5125 50 for £1 | gy LR uA7805 £0.65 uA7905 £0.70
ONo. 107 40p each uA7812 £0,65 uA7912 £0.70
GE TRANSISTORS HI-FI CAR AERIAL UA7815 £0.65 uA7915 £0.70
e 4-section fully retractable and locking. uA7818 £0.65 uA7918 £0.70
The last of the Germanium PNP uA7824 £0.65 uA7924 £0.70

0C71-71.75 etc. Mullard Black Giass Type You SPECIAL PRICE

test (5 could cost you thatl) O No. 103 £1.40 each A D
ONo. $J126 50 pcs £1

AD149-0C26-AD140. .£0.50 each AR T T S e s ome. 5128 50 off £2.50
povzoczanieie . £0-B56aCh | e et ine brtsssana wmani | 100 off £4.71,000 off £35
VERO PLASTIC CASE SPECIAL SALE PRICE
o e b o v m g 30 oy Finished SAVING f£5! AUDIO ACCESSORIES
ONo. 173 35p each OUR PRICE £25 $J75. FM coax cable  plain copper conduction

cellular polythene insulated and plain copper

braided PVC sheath - impedance 75chms.
£0.10 per metre

SJ76. 1 Board containing 2 x 5pin DIN sockets

180° 02-2pin DIN loudspeaker sockets £0.30.

$J77. A 5pin DIN 180° chassis/normal socket incl

DPDT Switch £0.20,

DISC CERAMIC CAP

100 Disc Ceramic CAP. Mixed values covering ,
complete range 3PF-4.700PF. SUPER VALUE

O No. sJ121, £1.00.

SWITCHES

Push-to-make. 6mm panel mounting.

ONo. sJ131. 5 for £0.50

BI-PAK'S OPTO BARGAIN OF THE YEAR

Valued at over £10 — Normal Re-
tail — We offer you aEpack of 25 Opto
devices to include LED's Large and
Small in Red, Green, Yellow and Clear,
7 Segment Displays both Common
Cathode and Common Anode PLUS
bubble type displays — like DL-33.
Photo Transistors — similar to OCP71
and Photo Detectors — like MEL11-12.
This whole pack of 25 devices will cost

you just £4.00!

And we guarantee your money

ERS

23mm Level Meter Special Sals Price.
oNo. 1320 £1.0

40mm V.U Meter OUR SPECIAL PRICE
O No. 1321. £1.50,

mcm-:ars1 incl. stud types. alll perfect ice £11.00 each . c 0
iects, lully coded - dataincl.. -£2.5 Use your éarclay or Access MISCELLANEOUS
PLUGS & SOC : : Card) l SO e T AINEETS G

Set of 4 1.metre Colour coiled leads with phono
plug ends ideal for audio and test use.
Outstanding Value

0 No. sJ122. £1.00 per Pak
1mm Plugs & Sockets in Red & black

O No. 5J123. 5 prs. £1.00

back if you are not completely . Push-torbraakl s above
satisfied. :
FULL data etc. included ONo. s132. 4 for £0.50
O/No. SJ120. I
’ 2nd Quality Paks
SlLlC TRAN PRECISION VOM 1507. 10 Assorted colours and sizes ..£0.65
$122. 10.125 RED. .£0.50
$J25. 100 Silicon NPN transistors all perfect and MULTITESTER $123.10.2 RED....... .. £0.50
coded mixed types with data and equl;;len(; 20,0000hms volts DC Com- . .
sheet norejects.. 5 lete with test lead: d in-
$J26. 100 Silicon PNP transistors all perfect and ':,,mig,',s_ S e 1508'125. 125 LED CLIPS 5 for £0.10
coded _ mues toes and coses cta snd | "“QUR SPECIAL 15082 7 R
SJ27. 50 Assorted pieces of SCR's, diodes and OFFER PRICE !

ONo. 1323 l battery charqers etc.
SJ21. Large 72" Mains Nedn Tester crew-

TiL's
SJZB 20 TTL74 series gates assorted 7401- 5 g e - S{ e
7460 . ..£1.00 river chrome finis|
SJ53. Mammoth IC Pak Approx. 200 pcs N TRANS' ORS $J22. Small pocket size Mains Neon ;I’:gs;esr

assorted fall-out integrated circuits including screwdriver .

CAPACITORS

SJ11. 150 Capacltors mixed types and values
50

$J12. 60 Electratitics all sorts mixed “£0.50
SJ13. 40 Polyester polystyrene capacitors mlxed
Eo

$J14.50 €280 type capacitors mixed. £1.
SJ15. 40 High quality electrolifics 100- 470mld
£1.

$J16. 40 Low volts electrolitics mixed values u
ot .£0.5

TRANSFORMERS

MINIATURE MAINS Primary 240v.
No. Secondary
2021. 6v-0-6v 100mA ..£0.75
2022. 9v-0-9v 100mA .£0.75
2023. 12v-0-12v 100mA .. £0.95

2035. 240v Primary 0-55v 2A Secondary

20

logic 74 series  Linear audio and DTL many $J68. 30 ZTXIO0 type transistors NPN pre- SJ23. Siemens 220v AC relay DPDT" contacts
coded devices but some unmarked - you to formed for P C Board colour coded Blue  all 10amp rating  housed in plastic case ... £1.00
identify £1.00 perfect .. .00 SJ24. Black PVC tape {58} 15mm x 25m -- strong
s $J70. 25 BC107 NPN 'T0106 case perfect tran. tape for electrical and household use
sistors Green Spot ... -£1.00 .£0.35 per roli
RESI s $J71. 25 BC177 PhiP TO106 case penectttvand
= sistors code C139! 1.0
§‘" 200 Resistors mixed valuss .£0.50 SJT7(21 4 2N3085 sllicon power NPN lrrnscliu:)rs ODDMENTS
J2. 200 Carb: 1 V4. 1t
B 20 g e Lo DE'(;‘E% 16170. 50 metres asst. colours single strand wire
S0
\?;;jliaegoo e 'E“O“Ed 16173, ISAPOD.!'E';‘;I.IOMETERS 16187. 30 metres stranded wire mixed cleours
1 ssorted Pots L £0.50
gjg 65% /{;«a“t’l;:s::ls?;fov::l;?‘\gﬂéusz' valfx?esso $J54.20 Assorted Shder Pots. -£‘~°° 16178. 5 Main slider switches assorted......£0.50
i £0.50 156,‘?36135‘2'0:5:'!: izg:""zg's 40mm .. gg gg $J76. 1 Board cantaining 2 x 5-pin, DIN sockets
SJ7. 30 2-10 watt wirewound resistors vggu;c:, $J49. 8 Dual gang carbon pots iog and fin mued 180 & 2 x 2-pin, DIN loudspeaker soc:(te,ls:o
Ml values .£1.0 | -£0.
: CASSETTES - $J50. 20 Assorted slider knobs - chrome black
25 , €100 KNOBS

SUPER VALUE

And A = $J62. 5 15mm chrome knobs standard push fit
.£0.50
ClggEDAanvsé:sI:‘eﬁ;ls' - METAL SL'DERS SJ63. Instrument knob black winged (29 x

B 4 . 20 ith pointer. 1 #
LO;N nolss aslounmﬂ‘g 2 Metal Case Dual Slider Pots: 45r travel | il I Stend sc'?ov 1';
value ani SJs;und OIN ) SJ65. 10K .25 each SJ64. Instrument knob  black silver aluminium
N0 $J66. 100K lin EO 25 each I top {17 x 15mm}. V4" standard screw fit £0.12
10 for £3.50 > SJ67. Chrome siider knobs to fit....... £0.10 each

Send your orders to DEPT HE'g, BI.PAK PO BOX 6 WARE HERTS.
SHOP AT: 3 BALDOCK ST. WARE HERTS,
TERMS: CASH WITH ORDER, SAME DAY DESPATCH, ACCESS.

BARCLAYCARD ALSO ACCEPTED. TEL: (0920) 3182. GIRO 388
7006
ADD 15% VAT AND 50p PER ORDER POSTAGE AND PACKING
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Equitone

HE comes up with a project to enable you to equalize your car sound system,
designed to match the HE CAR BOOSTER in last month’s issue.

THE HE CAR BOOSTER is without
doubt a very good project. 18 watts
RMS per channel stereo music in a
car gives a reasonably (?) acceptable
level of sound. The basic unit does
however suffer from one slight
drawback, of necessity it relies on the
existing tone control of the music
source. Car radios and cassette
players tend to feature a single
treble-cut tone control, which hardly
allows the listener to match his
personal preference of tone in with
the listening environment of his car
cockpit.

The HE CAR EQUITONE CONTROL
gives you this facility with the
minimum of fuss, controlling the
level of bass, middle and treble
frequences with three fully adjustable
pots. Because it has three master
controls rather than just the normal 2
channel (bass and treble) type, the
unit does justify the term sound
equalizer, hence the name EQUITONE.
Matching the absolute simplicity of
the BOOSTER, our design for the
EQUITONE Control uses only 29
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components tota/ and fits onto a PCB
only 85 x 50 millimetres. It connects
in between the sound source ie car
radio and cassette player, and the
booster amplifier so coupling it up is
no problem. Because of its passive
nature it (magically) needs no power
supply whatsoever, just two audio
connections at the | /P and two at the
0/P.

Construction

Due to the passive, rather than active
tone control networks involved in the
EQITONE, there are absolutely no
semiconductors in the circuit. This
simplifies construction somewhat
and enables a small neat PCB to be
used. This holds all components
including the pots. The pots
obviously need to be of the PC
mounting type and a suitable source
is noted in BUYLINES.

The potentiometers give an extra
bonus in that when they are bolted to
the front panel of whatever case you
use, they automatically hold Hhe
circuit board perpendicular,
eliminating the need to bolt it to the
chassis of the case. The board is
purpose-designed to fit easily into
(yes, you've guessed it) a SINK BOX,
to match last month’s CAR
BOOSTER in appearance. The same
length ie 100mm is ideal, although
the enterprising builder may wish to
fit the two BOOSTER Amps and an
EQUITONE Control board in the
same case (length 150mm). If you
find that the output volume of the
booster has dropped slightly with the
insertion of Equitone, don‘t
worry. Reducing the value of R1 in
the amplifier circuit from 2M7 to
(say) 1M8 will give you any extra
gain that is required, once again to

perforate your eardrums. =

21



Equitone
=How It Works= - = —a

R1
10k

The HE CAR EQUITONE Control basically
consists of 6 similar tone control stages ie 3’ g:gn A, M.
per channel, 1 bass, 1 mid-range and 1 treble. 10k 10k
These days it’s usual to make tone control R RVzs | Ava
stages ‘active’ (if you consult the schematics e LOG LOG
of most pre-amplifier circuits you will prob- s MIDDLE TREBLE
ably find that the tone controls are present in ,.._j- N —"\\\/\—o —"V\V\V\—§
the feedback loop of an amplifying stage). - 3
The main advantage of ‘active’ control is that L L
there is no insertion loss ie no “volume” is e =5
lost. This was the first method we considered. R4 -Em., -[u“
It soon became apparent that there was no e > = —O0UTPUT
need for it to be active. After all, we have all
the “volume” we need from the output of the
car cassette player. The alternative — pass-
ive controls, need far fewer components and /An \ s
therefore a smaller, neater circuit evolved. OTAGR AM SHOWS ONE CHANNEL
They are much less complicated in construc- ONLY. OTHER CHANNEL COMPONENTS
tion and design, acting only as simple AC
voltage dividers, cutting the signal at parti-
cular frequencies, hence the insertion loss.

I

AN

Figure 1. Circuit diagram of the Equitone,
simplicity is the name of the game.

. -
e g o Parts List
3 RESISTORS (all %W, 5%
0 Rl,2, 3, 21,21, 23 10k
- R4, 5, 6, 24, 25, 26 1k
2 POTENTIOMETERS
U RV, 2,3, 100k dual log
o printed circuit
T mounting
CAPACITORS
; Cl1,21 10u 16V electrolytic
L,:\r’ - C2,22 15n polycarnbonate
-mnm:-- v.uun-:-m w-m‘v OUTPUTS C3,23 10n polyester
C4,24 150n polyester
C5, 25 100n polycarbonate
C6, 26 470n polycarbonate
C17,27 22n polyester
MISCELLANEOUS
%#??MM Sink Box
4x Phono Sockets
3x Knobs

Above. Layout diagram for the Equitone,
the neatness of this board is mainly due to
the use of PCB mounting pots.

Right. Inside the ‘Sink Box’ cage the
Equitone makes the ideal partner for last
month’s stereo booster.

Buylines

Once again we have used the SINK BOX
from West Hyde Developments, to house
this project. 1t makes for an exceptionally
neat and tidy appearance which is just
about destruction proof — ideal for the car.
The PC mounting pots, as far as we
know, are available only from Electrovalue.
The estimated cost of all parts excludmg
the case and PCB is about the £8 mark.
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HE MICROBE R/C

Basic Kit . £19.90
{2 PCB's and all PCB componenls)

C.B-C.B-C.B

AERIALS AND ACCESSORIES

Cutter mount £15.95
Boot/Roof/Wing mount £19.95
Traditional Fibreglass Whip ~ £14.95
AM/FM/CB Retractable £25.95
CB Electric Retractable £29.95
AM /FM/CB Electric Ret £39.90
Roof mount 20’ Glass Whip £19.85
SWR/Power/F.S. Meter £24.95
SWR/ Power Meter £12.95

The latest from the U.S.A.

PINBALL WIZARD

*Still available &
Featured in Nov. issue of E.T.I.
Home TV Game — B/W Kit

Basic kit £28.90
Contains everything except box and
controls
Box & Controls £6.50. P.S.U. £3.90
CEH Car Alarm Kit £18.90
Chroma Chime 24 tune door chimes kit
£10.75. Built £15.95

BEASTIES

SINCLAIR SC110 10MHz scope .
. £145.25
PEM 200 Dignal Frequency Meter

~

Pre-Amp 20db gain £19.95 £52.00 S@
Splitter Box . . €9.95 3''5 MHz Oscilloscope €113.85 VEg NOW 1 4HINK 1 KNOW
Linear Amps from £59.95 4'* § MHz Oscilloscope £139.90 o n o “
27 MHz Monitor + AM/FM  £18.65 5 10 MHz Oscifloscope . £169.90 WIsS. Wier B Reaud
#These are a few of the items available* ATARI £138 QUH W SandS coR!

KII

COMPUTERS—HOME
BUSINESS, ETC

Pet 8k £550.00
Pet 16K £670.00
Pet 32K e £790.00
Superboard 1 14K £172.45
UK101 kit 4K £228.85
UK 101 Buiit 4K . £286.35
Superboard /UK101 case . £33.80
Nascom 2 kit £339.25
'Nascom 2 built . . £420.00
TRSB0 16K Leve! Il £409.40
H14 line printer kit . £410.00
5%" disc drive for TRS80  £287. 50
€21.00 Computer Books S.a
£€17.90 Software - Pet/TRSBO/Superboard
£17.90 etc J
£22.90 Exody Soreror 16/32/48K from
£22.95 X £860.00°
£4.00

ELECTRONIC
GAMES

£63.35
£89.95

. £99.00

. £160.00
£230.00
£59.95
£29.95
£14.90

Star Chess T/V game
Database Prog T/V game
Chess Challenger 7

Chess Challenger 10

Voice Challenger
Chessmate 8 tevel

Zodiac Astrology Computer
Electronic Mastermind
Supersonic Mastermind. New
Mattel Subchase. New

Mattel Armor Battle. New
Enterprise 4in 1 . .

Galaxy Invaders. New ..
Radio Control Models—Various

"(HARNELS Riowed !

Renurﬁbev prog. 101
Free — Advice/Demonstrations/Cotfes

S a.e. enquiries. Please allow up 1o 21 days for delivery. ALL PRICES INCLUSIVE E

Bus nwith Wcess

61 BROAD LANE, LONDON N.15 4DJ
Day 01-808 0377; Eve 01-889 9736

c 5.

HdH5

100 MHZ Frequency Counter

: =5= Continental Specialties Corporation

Instant frequency indication from S5Hz to 100MHZz; no range selection problems; a
brilliant 8-digit LED display; mains or battery operation; an accuracy of 4 parts per
million #1 count; and totally automatic operation — all this for only £77.55* with
CSC’s new Max-100 freqgency counter.

Just take a look at our spec. Where else could you find anything similar at the price?
*Frequency range 5Hz - 100 MHz *Input impedance 1M shunted by 10pF *Sensitivity
30mV from 1KHz up to 50MHz; 120mV r.ms. over full frequency range *Timebase
accuracy 14 parts in 106 (from 5 to 45°C) *Maximum aging rate 10 parts in 106 per
year *Over-frequency indication *Low-battery-power alarm *Operates from dry or
rechargeable cells, an external 75 to 10VDC supply, or a car battery (via an adaptor)
*Dimensions: 45 x 187 x 143mm *Options: 12V adaptor; battery eliminator; r.f.
antenna, low-loss r.f. tap, carrying case.

Suz 1o
1OOMHZ

TOMORROW'S TOOLS TODAY
CONTINENTAL SPECIALTIES CORPORATION

=

C.S.C. (UK) Limited, Dept.

Unit 1, Shire Hill industrial Estate,
Saffron Walden, Essex CB11 3AQ.
Telephone: Saffron Walden (0799} 21682
Telex: 817477

Fill in the coupon for further details . *price excludes post, packing and VAT

N G D GED OGN IS GED GEE S N R -
(Gis C (UK) Lid., Dept _ Unit 1, Shire Hill Industrial Estate, Saffron Walden Essex CB'I'I 3AO

| [ max 100 FREQ. COUNTER | Unit price inc P&P 15% VAT £9091 | 2o _J |

Flam
' Name _ = l

I Address _ : t l

_or debit my Barclavcard/Access/
_exp. date
Telephone {0799) 21682 and give us your Barclaycard, Access, American l catalogue l l
I Express number and your order will be 1n the post immediately. tick box

| enclose cheque/P.O. for £
American Express card no.
FOR IMMEDIATE ACTION — The C.S.C. 24 hour, 5 day a week service. |

For FREE
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PRECISION PETITE

119a HIGH ST. TEDDINGTON, MDX.Tel: 01-977 0878

MINIATURE DRILLS AND ACCESSORIES
for all your modelling needs

A choice of three power
drills that fit snugly in the
hand, so light they enable
you to carry out the most
intricate tasks — drilling,
shaping, cutting, polishing,
etc., in the minimum of
time.

There are two types of drill
stand, plus all the necessary
accessories in a range that
fills every need.

Send 9'' x 4" S.A.E. for full
details.

SPECIAL OFFER s2

10% reduction

on all goods purchased or
ordered during August.

Sole UK Distributors PRECISION PETITE LTD

GEC AM/FM STEREO TUNER
AMPLIFIER CHASSIS. Originally de-
signed for installation into a music centre
Supplied as two separate built and tested
units which are easily wired together.
Note: Circujt diagram and interconnec-
ting wiring diagrams supplied. Rotary
Controls: Tuning, on/oft volume,
balance, treble, bass. Push-button con-
trols: Mono, Tape, Disc, AFC, FM (VHF),
LW, MW, SW. Power Output: 7 watts
RMS per channel, at better than 2% THD
nto 8 ohms. 10 watts speech and music.
Frequency Response: 60Hz-20kHz
within + 3dB.Tape Sensitivity: Output
— typically 150 MV. Input — 300 mV tor
rated output. Disc Sensitivity: 100mV
(ceramic cartridge). Radio: FM (VHF),
87.5MHz — 108MHz. Long wave
145kHz — 108kHz. Medium wave,

”

B.K.ELE

520kHz — 1620kHz. Short wave.
5.8MHz — 16MHz. Size: Tuner — 2%in.
x 15in. x 7% in approx. Power amplifier —
2in. x 7%in. x 4%in. approx. 240V AC

peration. Supplied comp with fuses,
knobs and pushbuttons, and LED stereo
beacon indicator. Price £21.50 plus
£2.50 postage and packing.

STEREO CASSETTE TAPE DECK
ASSEMBLY. Comprising of a top panel
assembly and tape mechanism coupled to
a record / play back printed board assem-
bly. For horizontal instaliation into cabinet
or console of own choice. Brand new,
ready built and tested. Features: Pause
control, auto stop, 3 digit tape counter,
illuminated twin VU meters with in-
dividual level controls, twin mic, input
sockets, AC erase system, LED record
indicator. (Separate power amplifier re-
quired). Input Sensitivity: 6 MV (with
level control set at max.). Input Imped-
ance. 47kOhms. Output Level: To both
left and right-hand channels 150 MV.
Output Impedance: << 10K. Signal to
noise ratio: 45 dB nominal. Power
Supply Requirements: 12V AC at
300M/A. Connections: All connections
to the unit are via a wander lead termin-
ated with nine-pin plug (socket provided).
Dimensions: Top panel — 11%in. x
6%in. Mechanism fits through a cut out
5%in. x 10%in. Clearance required under
top panel 2%in. Supplied complete with
circuit diagram etc. Price £30.50 plus
£2.50 postage and packing.

TRONICS

37 Whitehouse Meadows, Eastwood, Leigh-on-Sea, Essex
SS9 5TY

* SAE for current lists. % Official orders welcome.  All prices include VAT. ® Mail order
only. ®# All items packed {where applicable) in special energy absorbing PU foam. Callers
welcome by prior appointment, please telephone 0702-527572.
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SPECIAL QUOTES!
ON 27 TO 1000 MHZ
FIBERGLASS ANTENNAS
ANYWHERE IN THE WORLD!

® TRUE HIGH dB GAIN ANTENNAS
® LOW ANGLE OF RADIATION
® % and ¥ WAVE MODELS

e LOW SWR PROVEN e THE

DEMAND THE "ORIGINAL"

Firestik’

ANTENNAS

o-“RED

THE #1 HELICALLY WIRE WOUND AND MOST COPIED ANTENNA IN THE WORLD!
CB+ 2 METER -MARINE TELE + LAND MOBILE TELE

® POWER RATED UP TO 1400 WATTS
® RUGGED SHATTER-PROOF FIBERGLASS
e FACTORY PRE-TUNED

ULTIMATE PERFORMERS

SERVING THE CB AND COMMUNICATIONS MARKET WITH 27-1000 MHZ EQUIPMENT SINCE 1962
‘FIRESTIK’ ANTENNA COMPANY o 2614 EAST ADAMS e PHOENIX, ARIZONA 85034 U.S.A.

NOW IN SIX COLORS!
o SILVER-GRAY

e WHITE
e BLACK
e SPUN GOLD
e CLEAR

O Y I S P Y S S I S L e o e W l—:")

<

DISTRIBUTED IN THE
UNITED KINGDOM BY:

-~
WNTJOY Ltd.

103 High Street, Shepperton, Middlesex
Tel: Walton-on-Thames 48145
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Swiss watches are the finest
in the world. Now you can

seewhy.

Swiss watch manufacturers have always been famous for their
quality, their design and ther style.

And their watches are made to last a lifetime.

No one would deny the Japanese their ightful place as
the leaders of micro-miniatunsation. The quality of their products

is beyond reproach and few can equal their speed and innovation.

But even the Japanese acknowledge the Swiss, the true
masters of the art of recording the passage of ime.

What better then than a famous Swiss watch company
combining its skills and know-how with the electronics wizardry
of the best Japanese silicon chip house, to produce, we believe,
the best digital quartz electronic watch in the world.

BULER MULTI-FUNCTION DUAL TIME
ALARM CHRONO WITH COUNT-DOWN

A sensational watch from the famous Swiss company, Montres
Buler SA of Bienne, a subsidiary of the giant ‘Societé por
['Industrie Hortogene’ group which includes other famous names
such as Omega, Tissot and Lanco.

This impressive watch 1s made from 100% stainless steel
with a hard, mineral crystal lens and is water-resistant to 33ft of
water. Yet, it 1s only 7mm thick.

There are 34 different fungtions in 5 separate modes of
operation (Time 1; Time 2: Stop-watch; Alarm: Count-down) and
amazingly all 5 modes can be operated independently and at
the same time.

The alarm sound is an insistant and effective musical
tone to get you up In the momings, or to wam you your time has
expired {count-down operation).

The stop-watch counts to 12 hours i~ second stops
and has Istand 2nd past the post split and tap timiing modes.

The second time zone can be set to any part of the world.

There are 7 display indications and 6 digits.

The day of the week can even bé in English, French, or
German, whichever-you prefer, and the strap 1s fully adjustable
for all wnsts. There ts of course a back-light and the battery lasts
for approximately 1% yaars.

_ GUARANTEE

Like all products sold:by.Metac this fine Buler watch is guaranteed
for one year. And, we ‘even offer a 10-day money back offer.

24-HOUR DESPATCH

- This is another unique Metag service.

Unlike other companies we don't betieve you really want
to wait 2= ~ays for yey i ‘watch, so we have opened a special
2A-hor dispath we

Simply o |,Jlr'te and retum the coupon and this sen-
satiotial riew watch will e safely and securely on its way to you
within 24-haurs of your order being received

I.'M%“ e m}.‘m

DAVENTHY: !? Strwat.
NORTHAMPTON: |1 5. Glies Square.
nmmmmmmn -5883/4 /5 or 01-T23 4753,

lllevac

ELECTRONICS & TIME CENTRES
47 High Street, Daventry, Northants.
Hobby Electronics, August 1980
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Buler dual time multi-function alarm chrono .
3 ) Seiko alarm chrono. 1
with count-down. 95 :
Special Metac price. J Lowest retail shop price.
Time | Hours mins. secs day and date SN Time | Hours, mins secs day and date A
Time 1 Automatic viewing of time v Time 1 Automatic viewing of time o
day and date day and date
Timel 12 24 hour AM PM display v Timel 12 24 hour AM ‘PM display
Time 1 24 hour alarm e Timel 24 hour alarm i
Time 1 Day of week in Enghsh e Time 1 Day of week in English
Time 1 Day of week in French and German 7 Time 1 Day of week in French and German
as well v as well
Hourly chimes Hourly chimes
Time 2 Hours mins secs day and date A Time 2 Hours mins secs day and date
Time 2 Automatic viewing of time, - Time 2 Automatic viewing of time
day and date day and date
Time 2 12 24 hour AM PM display v Time 2 12 24 hour AM PM display
Time 2 24 hour alarm = Time 2 24 hour alarm
Time 2 Day of week in Enghish French Time 2 Day of week in English French
and German A ana German
Chronograph Measaring up to 12 hours ¥ Chronograph Measunng up te 12 hours 7
" et v/ sec
Chronograph Measuring up to 24 houre Chronograph Measuring up to 24 hours
/e v /o sec
Chronograph Split lap tming modes v Chronograph Spht lap iming modes e
Count down timer up to 100 minutes e Count down timer up to 100 minutes, e
Count down timer up to 23 haurs 59 mins Ve Count down timer up to 23 hours 59 mins
Number of digits 6 Number of digits 10
Number of symbhute 8 Nimber of symbols 7
Shmne s 7mm Shmness 8mm
Batter, Iife N 1% years Battery hfe 2years
Battery availatulity m:::atnif;:t:ry Battery avalability Selkt())(ri‘f;aler
Staintess steel consteuction v Stainless steel construction =
Quartz mieral crystal lers v Quartz minerat crystal lens 57
Water resist int to 4 depth of 99ft Water resistant to a depth of Y:;ég#}::(
' To: Metac 24-hour Despaich Centre Please Complete 1
| 47Hgh Street, Daventry, Northants, |
Please send me Buler watches at £24 95 plus "
| 75p&0. I enclose cheque/PO for £ ame |
| Barclaycards Access No Address |
I Name I
I Address I
| T
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uilding Site

Welcome to Building Site, the new feature where HE's Project Editor — Keith Brindley —
takes a look at the month’s projects with the accent on construction techniques.

WHEN | was asked to write a monthly
feature in HE, | immediately jumped
at the chance of discussing the prac-
tical problems and difficulties which
might arise in the construction of the
projects in the issue. Having built the
projects myself | suppose | am in the
best position to take a more detailed
look at them and to pass on any
‘relevant information not normally

given in the project section but which'

may be of help to you.

Speaking of projects in this general
way provides a useful introduction to
those contained in this issue. There

are six this month, three are con-
structed on Printed Circuit Board and-

three on veroboard. The veroboard
projects are all constructed on
standard sized, 10 x 24 holes 0.1"
matrix veroboard. These boards, of
course, are fairly cheap and readily
available. There can’t be many elec-
tronics enthusiasts who haven’t used
veroboard, but for those of you that
have missed out, or are just a little
rusty, | will quickly run over the
basics.

Veroboard essentially consists of
predrilled circuit board available with
holes on either 0.1’/ or 0.15'" matrix.
Photograph 1 shows a sample of 0.1
matrix board with its copper tracks
joining all the holes in lines, horizon-
tally.

The Good, The Bad And ... ...

When building a project which is
designed for veroboard, the first job
to be done is the cutting of the track
where indicated in the diagrams of the
underside of the board, usually given
in the project section. The places to
“cut’” are shown by large black circles
in the track. There is a special tool for
the job but you can use a drill, (about
%' — holding it in your hand). See
photograph 4. Gently twist the drill or
tool on to the hole where the break is
shown, until a good clean hole in the
copper track is formed. Check that no
swarf or loose copper bridges across
to nearby tracks. Photograph 2 shows
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Photo 1. A piece of veroboard of the size
and type used in many of our projects —
10x24 holes on a 0.1’ matrix.
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Photo 2. The track break on the left is a
good one. However, that on the right is not
— note how a loose piece of copper is
bridging across to the adjacent track.

m ™\,

H

Photo 3. Mount the component, in this case

a resistor, close to the board, preventing.

any future short sircuits between it and
other component leads which may be close
by.

a good and a bad break — make sure
you know the difference.

Neatly Does it

Next, the components are inserted.
Generally speaking, the lowest height
components should be put in first
(both with veroboard and PCBs) e.g.
resistors, wire links, etc. It is normally,
advisable to leave all semiconductors.
till last as they tend to be easily.
damaged by excessive heat. ‘

Insert one component at a time.
Before soldering check that the com-
ponents are mounted close to the
board (photo 3), and that the end
result is neat and tidy without any.
component leads shorting together.

Ready To Go

Underneath the board two other
potential hazards can be avoided by
trimming the protruding leads using
side cutters (as in photo 5) as close to
the solder joint as you can, preventing
any future short circuits and checking
that there are no solder bridges across
adjacent tracks.

After all this, you should have a
working veroboard project, un-
doubtedly something to be proud of.
Perhaps, next time you will have the
confidence to have a go at a project
constructed on PCB — it may be one
of the three featured in this issue. For
instance, Gaztec, the gas detecting
alarm, should pose no real construc-
tional problems. However, do take
care when handling CMOS integrated
circuits — leave them until the very
end before insertion and never hold
them by the pins.

Sound Advice

The HE Equitone is of course the
complementary tone control to the
Car Booster featured in last month’s
issue. Neither the Booster nor the
Equitone are too difficult to build,
deliberately so. You will be rewarded
with a cheap yet good quality sound
system for the car cassette/radio
which, believe me, is loud. There is
nothing too critical in the construction
of this project, except perhaps the use
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Photo 4. Using the cutting tool to break a track in the correct places.
Altematively a small drili bit held in the hand can be used.

of the printed circuit mounting poten-
tiometers. Ordinary pots could of
course be used but those specified cut
down the ihterwiring involved to no-
thing.

Last But Not Least

Uur last project this month is ‘Pass
The Loop.” HE's updated version of
the old game which used an alarm
bell, battery and wire, although ours
is much evolved from the original and

READING THE RESISTOR CODE
Resistois are coded with coloured bands
to ease the problem of marking such
smqll components.

The numbers corresponding to the ten
colours used and the values per position
are shown above.

For example, 180 000 ohms is coded
with the first digit brown, then grey and
finally yellow. The fourth band indicates
the tolerance that the value has with
respect to the stated value. For example,
sitver indicates 10% tolerance meaning
the 180 000 ohms could vary between
180 000 £18 000 i.e. 162 000 to
198 000.

These tolerance may seem to reflect
poor manufacture but in most circuits
they are, in fact, quite satisfactory.

Hobby Electronics, August 1980

quite a bit more entertaining. This one
is going to be a real winner at fétes
and fairs. We haJe used CMOS chips
again so care will be needed at the IC
insertion stage. Interwiring between
the PCB and the various controls,
leads, wires etc, is fairly complex and
so we have tried to help you with clear
connection diagrams. We fitted our
complete unit into a case but you can,
if required, put yours onto a larger
baseboard to enable the shaped wire
to be much longer and bigger.

RESISTORS
0 - BLACK
1~ BROWN
2 - RED FIRST DIGIT
3 — ORANGE ———————— SECOND DIGIT
4 — YELLOW [ NUMBEROF ZEROS FOLLOWING
5 - GREEN ——TOLERANCE - RED 2%
6 — BLUE 4 | GoLD 5%
7 — VIOLET SILVER 10%
8 - GREY —! | NO BAND  20%
9 - WHITE

Relaxihg the tolerance enables the maker
to sell them more cheaply.

PREFERRED VALUES

If the maker tried to produce and sell
every value of resistance that exists there
would be chaos and the costs would be
greatly increased. The actual values made,
therefore, are limited to a range called
‘the preferred values. These are listed in
the table at right.

The values may seem itlogical at first
sight, but this is not so. They stem from
the fact that the tolerance extremes
of a value reach the e xtremes of adjacent
values, thereby covering the whole range
without overlap. Values normally
available stop in the megohm decade.

Photo 5. Use a good quality pair of side cutters to snip the
component leads off as close to the solder joint as possible.

The Resistor Code

Finally, we have shown below the
conventional resistor colour code
scheme and a table of preferred
values and corresponding tolerances.
If you dabble in the hobby for any
length of time you are almost certain
to pick up the code — it is not too
difficult to learn (being basically the
colours of the rainbow) but we are
including for the benefit of new en-
trants into the electronics world (or
simply the lazy regulars!). HE

The Resistor Colour Code%ﬁ

Tolerance
5% +10% +20%
1.0 1.0 1.0
1.1
1.2 1.2
15 1.5 15
1.6
1.8 1.8
20
2.2 2.2 2.2
24
247 2.7
3.0
33 3.3 3.3
3.6
39 39
4.3
4.7 4.7 47
5.1
5.6 5.6
6.2
6.8 6.8 6.8
7.5
8.2
9.1 ' |
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Freepost B W FREEPOST ON ORDERS ® ACCESS

irmi ® VISA
Birmingham B VAT INCLUSIVE PRICES § YI38,

B19 1BR B ADD 30p P&P © CHEQUE
ELECTRONICS (024-233:2400 B 24 HR PHONE ANSWERING SERVICE

ALL PRICES IN PENCE EACH UNLESS OTHERWISE STATED

CAPACITORS Ministure Low Value Order Code Polyaster Radial Lesds RESISTORS

Polystyrens, Anel, 1% Toi., 283V DC Wy, Oioped Type, C280/352 Style Carbon Film, Fi
. , Fixed
E:’S?;v‘m‘e A::' = °c,',°;'.,°";;‘, Ve gum: : :mwlv Low : l'ggv gg::-- Moulded Type, 10.2mm Pich 0‘2’9'44":24 Values IR0-10M, 6% Tol. 2 each  100/100 (Mult 10/Velual Re RO%
ramic Plate, Redial, Meg K, 100V 9. Q.5W, E12 Veluse IRO4M?, 10% Tol.  Jesch  150/100 IMuh 10/Vaiuve)
Ve " s | © Corsmic Plats, Radisl, High K, 6V DC Wig uF 300 :

Order Code

832| oF 4248321830 ] nF ¥ i Mstsl Film, Fixed
100 |18 7 10 ' 0.5W, E24 Volues, SALIM, 7% Tol. 8 sech  400/100 (Mult 10/Veiue]  Res MR30
” ' E 2.9W, E17 Vaiues, 10R-27K, 6% Tol. 18 sach  B00/100 (Mult 10/Veluel An PRS2
l i ” * Veue

0.9W, E3 Value, 100R-IM, Lin. Vertical Mountng Min Prevat V.
0.1W, E3 Values, 100R-tH, Lin. Honzonial Mounting Min. Preset B
+ Velu

Tantslum Bead Order Code
Cop PR + uF ¢ Volu
10 | 1.

Skeleton Presets, Standard

0.3W, E3 Valus, 100R-4M?, Lin. Vertical Mounting Std, Praser V

0.3W, E3 Value, 100R-4M?, Lin, Horizontel Mounting Sid. Prasa: M
+ Velus

424 |
18
Motsl Glaze, Fixed
' ¥ 0.5w, E24 Velus, 1M-33M, 5% Tol, 800/100 {Mul 10/Vaiue] Ry VAIT
i $ » Vaive
Skelston Prawts, Minsture

Potentiometer, Rotery

0.5W, E3 Values, 1X.2M2 Lin, Ao Por Lin

0.25W, E3 Velusr, 4K7-2M2 Log. Ro Pot Log
* Vaive

P.C.B. Components Potantiometer, Stidar

- 0.5W, €3 Valus, 2K2470K Lin SiPat Lin +

10 Pan, Blua Ink, Sibw Dy X "

B 0.25W, €3 Values, 1K0 - 1M, Log S Pot Log
+ Vaive

C-MOS urexen) LINEAR SEMICONOUCTORS
HEF400G 2 WEF4SI2 7415174 CAJ0s6 INg14 2N3T05 BC192L BFX8S
HEF4514 748175 CA3080F 4001 s | 2nam3 BCIBA BFY50
HEF4515 745181 CA3130E IN4002 2N3819 BFYSY
HEFsS16 2485150 1N4GO4 NI820 8FYE2
745191 1N4OOT 2NI904 BLXES
7415192 25457 BAYJ9
7415993 2N5459 85X20
7415194 40673 CLBIBO
74151958 AD161 MPF102
7415196 0Ag1
;"’: TIP11A
e [ vesssny TiP32a
Too | nessen - TIPaIC
3ee | NESEEN FultISB Tew 95 Tip42C
NESTON N1ea2 156 TIPZ9SS
NES7IN 283702 ? 8D 140 TIPI055
RC4136 2N1704 ] BER Ti54)
TBA1208 e— 2 ——
TDAa1022 Vaitage OPTO ELECTRONICS Phatorssistors
TDA10348 239 | Regulstors Light Emitting Dioder, Indvidual ORP12 %

TLoBICP - 84 | m30eDAIK 119 . onPe1 9
o 12871 Qvse
TLOBICN 1 a b | 25" (3mm] 16 cav

UAT4ICN 8 caves Phototremistors
741551 LG LD N o G2 Bl ocen
7aL554 ing Chy ! !
oo UATaBCN 39 | Jazerscy  ra | Tone Mounting Chie to s weodcie | goyze
ras7) uargrzcu 97 | 27 15mm A 8Px29
741573 208 I soomw cavrcaa] uarmscu 97 Green
244576 BZYBB/BZX8 UA78LOSCS 38 : Yailow Photocoupler
HEFasHI HEF40195 741578 + Voitege of uazgLrzcs 38 | Panel Maunting Ciip to surr #0820

Plastic Boxes —~ Bors Industrial Mouldings SWITCHES GG MAINS TRANSFORMERS e
7:?'::'&'»,’".‘3.&'"5:.:'.'."".'": 508 g:.‘,. ure Toggie — Honeyweil Secondaries mey be connected 1n 1er e or 200210690

Order Code SW BA1011 DPacallel o give wide vol1age renge 76" *Diten Veroboard 9 200 210720
L112we2 031 » SWBA1021 Primacies 0-220, 240V oiteh Verobosrd (51 200-21076C
t:: m?uD:o m Cane BIN2008 OR 3 2: :::g;: T —— ——— . .' D'.::‘C:{:lmosg;aﬂous o ;‘&;:8::
Plastic Boxe with Mot Lids SW 841081 Appron 18% Regutetion F.C. 54, H36, W35 Soor Face Cutter 203 210134

1"
Aacensad Top Box Svaazon | oesv.casvsecondane Toans VA 45 Pin insaniion Tool for 040 type oin 203.21015F

ABS Bove. C/W Brans Bushor In Orens 05V, Gev DS Pins .040 (100} aPech 20021087
Tt ealB Lo neviis Otsoan, SW 8A2041 % S5 Puns 040 (100} 4wk 200210178
mm Aluminium T Al 012v.0-12v 120

QOrder Code sw :A;g:‘ 0I5V, 015V 150 Vecowre Kit (1080, 2-wirs, 25combl  4547Kn 200-213410
L8S w8 029 Cuss 81044001 OR v 020v, 0-20v 200 Verow:re Combs (25) 109/Psck  200-21339F
L111 Wt D42 P - Verowire Wirs (21 109/Peck  200-21340G.

o0 81044004 ORt Ministure Push — C &

1163 w96 D83 Core 81444008 OR 20VA ~ Clemo Type Construction 360 ench
Discast Bonet
Duscart Bos #nd Flanged Lid 04 5V, 04,5V Ssconden = a
Aluminium Bos and L.a 1 Natursl Finien R oy B e Tieri20NARS lagwidus) Tyon for t x T0S 50"C/W

Orrigr Cods DL, Socks 12V, 012V Individual Type for 1 2 TO66 10 5°Crw
L113 we3 D21 124 Case 8IMS5003 NA » Peot q T 18V, 01 Individusl Tyos for 1 2 T03 72°Crw Sink TV3
L152 w82 DSO 218 Cota BIMS00S NA QL o SO vl g,t ::, % g‘i 5'\?05,‘/7 o Indrvidusi Type for 1 x TO126 17°C/W Simk TV
L192 w113 D81 34 Cate BIMS008 NA e sl T ©20v. 5.20v Indwidust Type for 12 70220 17°CW Sine TVS

Pusa Ta Make, Momentary Sw/ 8531
- Sw 8521 Approx, 16% Reguistion F C 70, 145, Was HeatiThKe)

G.M.T. ELECTRONICS KITS. PUBLIC ADDRESS EQUIPMENT

FULL TELETEXT KIT AS55 20w AC/12vDC MOBILE AMPLIFIER £ 69-00

{Free-standing unit- no internal connection to T.V.}

AS6  50W AC/12vDC AMPLIFIER £117-30
TELETEXT DECODER + REMOTE CONTROL KIT

(For wiring into existing television) A70  175W AC/24vDC PROFESSIONAL AMPLIFIER £276-00

PAL ENCODER/MODULATOR KIT L78 '20W WEATHERPROOF HORN SPEAKER, 8 OHM & LINE £ 41-40

DOPPLER RADAR ALARM KIT L83  16W MEGAPHONE (SEPARATE MICROPHONE)} £ 69-00

F.E.T. POWER AMPLIFIER OUTPUT MODULE KIT 40W CABINET SPEAKER 8 OR 16 OHMS (SPECIFY WHICH)

(c/w black 'vynide' covering, metal corners and overall cover) £ 89-70
ONE AMP POWER SUPPLY MODULE KIT - FIVE VOLTS

UNI-DIRECTIONAL ELECTRET CONDENSOR MIKE, 600 OHM £ 19-32
ONE AMP POWER SUPPLY MODULE KIT - TWELVE VOLTS

BALL WINDSHIELD DYNAMIC CARDOID MIKE, 600/50K OHM ¢ 28-98
MODEL INERTIA CONTROLLER MK | - SLOT RACER

SIX CHANNEL STEREO MIXER AND PRE-AMPLIFIER
MODEL INERTIA CONTROLLER MK |l - TRAIN (HAND UNIT) (accepts high and low imp mikes, and has RIAA input) £ 62-10

MODEL INERTIA CONTROLLER MK 11} - TRAIN (CONSOLE UNIT) FLOOR TYPE MICROPHONE STAND, EXTENDS TO &0" £ 14-49
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This inexpensive little
project will turn your plain
ordinary transistor radio
into a bedside radio
complete with ‘sleep’
facility.

THIS SIMPLE AND inexpensive little
project is designed to make it

.possible for you to reach the land of
dreams more easily, whatever the

outside world may do to prevent you:

It will convert your simple little
“'trannie’’ into a true bedside radio,
which lulls you to sleep with music
and then switches itself off to
preserve those expensive batteries.
Six pre-set timing periods are
provided on the unit, from five
minutes to thirty, but if you need to
extend this ‘"How It Works' will
nrovide you with the information you
need. Longer times are possible with
this device, since the ICM 7555 IC
(integrated circuit) we have used is a
CMOS version of the ubiquitous
555 timer chip, having two
advantages over the latter: —
(i) it consumes far less current in
operation
{1i) it has the ability to work with
larger values of resistance as a timing
component.

IC1 is used in the standard 555 monostable
multivibrator configuration. C1 is the
timing capacitor. It’s essential that a high
stability type should be chosen if the unit is
to function properly. Ideally it should be a
tantalum bead capacitor as these have
closer tolerances and lower leakage cur-
rents than ordinary electrolytic capacitors.
The timing resistance is formed by which-
evet of the resistors (Rl and R6) are
switched into circuit using SW1. The out-
put pulse length of IC1 is nominally 1.1CR,
giving and output pulse duration of about
300 seconds (five minutes) with one resis-
tor, 600 seconds (10 minutes) with two
resistors, and so on. Of course, these times
will not be exact due to the tolerances of
the timing components and IC1 itself, but
they will be close enough for this applica-

How it Works

*y

tion. IC1 is triggered by taking pin 2 low by
momentarily operating SW3. The output at
pin 3 then goes high for the time set using
SW], biasing Q1 into conduction via cur-
rent limiting resistor R7. Power is then
applied to the radio which forms the col-
lector load for Q1. At the end of the timing
period the output returns to the low state,
switching off both Q1 and the radio. Power
Is still applied to the timer circuit at the end
of the timing period, but as it has a current
consumption of only about 70 uA under
these conditions the life of the battery will
not be much reduced even if the unit is left
switched on almost contlnuously. SW2
enables the unit to be bypassed and the
radio to be operated normally. SW4 is an
ordinary on/off switch.

"

-0
SW3 +9Vv
ON/OFF
R1 R2 R3 R4 RS R6 R7 O+
i 8m2 8M2 8M2 8M2 M2 100k
8m2 g ouTPUT
c2 -
100n Q
4 8 L
6 2 .
— =) IC1
R8
O sSw1 3k3
7 3 sW2
‘ f OVERRIDE
& (o]
+ | PB1

NOTE: 1 START

IC1 IS 7555 334

Q1 1S 2N2219 OR 2N3053 ov

. -0

Figure 1. The circuit diagram of the Radio Timer. Note how the resistor chain R1-6 is connected in series with the switch SW1.
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From this photograph you can see how we use a battery connector to power the radio.

Construction
We assembled our prototype on
veroboard, but there is no reason
why you could not use a PCB for the
project. This might be a good place
to try your first design, as actual
board layout should not prove
critical. If you use a PCB the timing
resistors we fixed to the switch could
easily be accommodated, with a
resultant ‘cleaning-up’ of the case!
Before assembling on Veroboard,
make sure you have cut the tracks at
the locations shown in the diagram
(Fig. 2). If you don’t neither the timer

—Parts List

RESISTORS (All %YW 5%)

R1-6 8M2

R7 100k

RS 3k3
CAPACITORS

Cl 33u 10V tantalum

nor the 7555 will operate —
probably ever again!

Solder in the links and wiring pins
first, as these are least susceptible to
heat damage, followed by the
resistors and capacitors. Be careful
too with the copper tracks
themselves, if you overheat these
they will lift from the board and
probably snap in the proces Fit the
transistor and IC last of all and
preferably use a holder for the IC.

Check that you have the IC and
tantalum capacitors oriented
correctly before soldering in too, look
for the indent or spot next to pin 1
and the lead markings respectively. If
you follow the diagrams all will be

well. HE

The resistors fitted to the switch
should be aligned as neatly as
possible, taking care that the leads
from these components do not touch
each other. Check that when you
close up the case the resistors do not
touch the metalwork thereby shorting
them out completely. Sounds
obvious but it's easily done we
assure you — ask our technicians.

Choice of case is not all that
critical, by the way, so if you can fit
in the board, hardware and battery —
it will do nicely.

Constructive Use

Connecting up the Timer is easy.
Just fit the radio into the battery clip
provided — noting that the Timers
Clip is wired /n reverse to normal
practise so that it will fit the
corresponding clip on the radio. You
should choose this clip to fit the type
of battery in the radio.

Switch on, set the time you want
and press ‘Start’. The unit will now
turn the radio off after the selected
period has elapsed. Sweet dreams.

J0O@eO0O® 0080080000800 000000O0
i1/00000CO0O0CeE®0D00000C00C0000O0O0O
H{O® 0O0ODO@®@OODOOOOO0O0O0000O0O0 OO
G0 O 0OODODOODODOODOOOOSO®O0O00O0O0COO
FiOO®®OO0OOOO e 0000000000
Ef00O0D0DOOCO0O0C®OC 8O0 9080000008
D/]O®O0O0COCOD0O®OEO0 ® 8000000000
Cil0O0 000000080 ® ®000DO00O0OO0OO
8lce®®00000®0C000C0®0® 0000000
Aloc 00 0D0OOCO0DDOODOOO0OO0CO0D00O0O0®0O06O0

VT 234858 70 910111213 15161718192021222324
Fig. 2. Above. The underside of the board
showing break points

Fig. 3. Below. Connection details and
veroboard layout

C2 100n polyester
SEMICONDUCTORS
IC1 7555
Q1 2N2219 or 2N3053 Ve
MISCELLANEOUS
Swi 1 pole, 6-way
rotary switch
SW2,3 single-pole, single-throw 2// 4 l 6 7 8 9 10 11 1213 1415 16 1//18 19 24 .1 222324
toggle switch offoofpoooooooooo oq oWl 0 eQ
PB1 push-to-make, release- o RT oy S 4
to break switch ) I °
10 X 24 hole, 0.1” veroboard 9 I ¢
Case to suit = R ]
PP3 battery and 2 X connectors. e c2 Oc' g
G|©o
= : o
X PB1 o i o) N
k SUART 5 o 000060000 Jfoffo o

Buylines

We cannot foresee any problems in obtaining
the components for this project. The
approximate cost for all components should
not be any more than about £5.

30

T sw3
ON/OFF
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VMOS POWERFETS

VNG67AF (15W, 2A, T0202) 75p, 10+70p >
VN10KM (1W, 2A, TO92) 55p, 10+50p & e
BD512 (P-chan. 10W, 1'2A, T0202/3) 85p 10+80p 2 -
Heat clips, TO202 12p, T092 8p, VN/VM Design Cat. 20p & L]
CA3080E 70p HI-FI ON TWD CHIPS
CA3140E  38p | HA12017 (Preamp 0.001% distor- Sﬁf?%‘&“ﬁ.‘.ﬁf 3.2‘,,’855?&"3&5
kﬂ'\é}l%OO 43p gg:BJGB S/N in phono application) prate controls and instructions. use-

3401 30p HAI370 (Poweramp 20 watts in ful display from DC to 10MHz. Runs .
TLO8) 29p | 80 0.02% distortion {typ) 195p tiogyiaVibattery £8.95 o
;!l-ggz ggp Both with data and cifcuits. \J‘.IVE u{—)‘ \‘\AU\’“! Pﬁob\-(ms So \ 3\“‘-{ A &R“‘&AQE&
40118 10 SoNERIETMIPLIIER somgor. Wit QAOSTIIG  BIRYS DAMAGING THAT USED A BANK 06 Ligur -
709 15p | offering very low distortions. VCA High quality design offers at- BALBANGS ... eMYITINg BIOdES
710 25p | B0 watt (1THD 0.008%) £8.75 tenuation from 0dB 1o ~90d E
733 50p | 120 wan (1THD 0.004%) £16.65 | o9 e S
781 18p | . (with circuts) | 300KHe. Compiote Gamponcris st
78L05/12 29p ‘into 806“‘:&!) ;a'ﬂeqzce»:«ceigss and all and circuit £2.50

P&P 30p Mail orders to 148
Quarry Street, Liverpool L25
» a 6HQ. Tel 051 428 2651.

Technical enquiries to 367 Green Lanes, London N4 1DY. Tel 01-800 6667

OHIO SCIENTIFIC Superboard 2. Assembled
S50Hz model £159.95 4+ 15% vat post free.

Colourboard 2 {the new colour version of Superboard
2) £205 + 15% vat.

Speciat offer:- If bought with super board or
colourboerd these items are at the reduced

price shown first.

Also sold separately at the bracketed prices.

Add 15% vat. Modulator and power supply

kit £7.95 (£11). 4K extra ram £20 (£24).

Case €23 (£26). Cassette recorder £13

(£185). Colour conversion board £45 (£45).

SINCLAIR PRODUCTS New 10MHz scope £145.

pfm200 £51.95, case £2.07, adaptor £€4.20,

connector kit £13.95. Microwision tv £89, adaptor

£6.88. pdm35 £34.23, adapior £4.20, case £2.07.

dm350 £76.70, dm450 £102.17, dm235 £55.55,

rechargeable batts £8, adaptor £8.20, case £9,

prise prog + ies £19.95.

TG105 £87. Bench Frequency Counter £150.

- COMPUTER GAMES chess champion 6 £49.95.
Chess challenger 7 £75. New sensory chess chal-
lenger 8 £109.

Atari videocomputer £129. Cantndges £14.85. B8I.PAK AUDIO MOOULES s450 £27.80. ALEO 0
COMPONENTS 1N4148 0.90. 1N4002 3.1p. £5.62. pal00 £19.24. spmBO £5.26. bm180
741 18p. be182, be184, bc212, be214, be548 £6.06. stereo 30 £23.94. AL30A £4.53, o

5.5p. Resistors %W 5% E12 10R to 10M 1p, 0.8p
for 50+ of one value. 16V electrolytics 0.5, 1, 2, 5,
10. 22mi 8p, 100mf 7p, 1000mf 11p. 1 ib FeC1
£1.50. Dalo pen B4p. 40 sq ins pcb 45p. Poly-
styrene capacitors E12 63V 1010 1000pt 3p, 1n2 10
10n 4p_ Ceramic capacitors 50V E6 22pf 10 47n 2p.
Zeners 400mW E24 2v7 to 33v 7p.

TV GAMES AY-3-8500 + kit £10.21. AY.3-8600
+ kit £14.98. Stunt cycle chip + kit £14.09. Colour
generator kit £9.05.

TRANSFORMERS 6-0-6V 100ma 80p. 1%a
£2.60. 9-09v 75ma B80p, 1a £2.40, 22 £3.94.
12-0-12V 100ma 99p, 1a £2.80.

1IC AUDIO AMPS with pcb. JC12 6W £2.08. JC20
10w £3.54.

BATTERY ELIMINATORS 3J-way type 6/7%/9v
300ma £3.14. 100ma radio type with press-studs
9v £3.77. 94 9v £4.99. Car convertor 12v input,
output 4% /67 7%/ 9v BOOma £2.76.

BATTERY ELIMINATOR KITS 100ma radio types
with press-studs 4%v £1.49, 6v £1.49, 9v £1.49,
4% +4'%v £1.92, 6+6v £1.92, 9+ 9v £1.92.
Stabilized 8-way types 3/4%/6/7%/9/12/15/
18v 100ma £2.60, 1Amp £6.50, stabilized power
kits 2-18v 100ma £2.60, 1-30v 1A £6.78, 1-30v
2A £12.10. 12v car convertor 6/7%/9v 1A £1.35.
T-DEC AND CSC BREADBOARDS s-dec £3.79,
t-dec £4.59, u-deca £4.89, u-dech £7.186, expdb
£2.64, exp300 €6.61, exp350 £3.62, exp325
£1.84

SWANLEY ELECTRONICS

Dept. HE, 32 Goldeel Rd., Swaniey, Kent,

Post I5p extra. Prices Include VAT unless stated.
Officiat and overseas arders welcome. Lisis 27p post
tree. Mail order anly.

——

What RAPPENEN?

17 WORKED CINE - UNTIL
SOMEROBY PARGAED THE
LED. 0%t The Roa !

The finest amplifiation &t from Crimson Edektrit

POWER AMPLIFIER KIT. The kit includes alt k. i and A lqhouse any two of our
amp modules plus a power supply. It is contemporarily styled and its quality is cons.slgnl with |‘ha| ot our
other products. Comprehensive Insiructions and full back-up services enable a novice 1o build It with
confidence in a few hours

CPR 1 — THE ADVANCED PRE-AMPLIFIER. The best pre-amplifier in the U.K. The
supenority of the CPR 1 is probably In the disc stage. The overload margin is a superb 40bB, this
together with the high slewing rete ensures clean top, even with high output cartrldges tracking
heavity modulated records. Common-mode distortion is eliminated by an unusual design. R.1.A.A,
- & accurate 10 1bB: signal 10 noise ratio is 70dB relative to 3.5mV: distortion <005% at 30d8
overload 20kHz.
F?llowing the stage us the flat gain/balance stage 10 bring tape. tuner, etc. up to power amp.
Signal to noise ratio 86dB; slew-rate 3V/uS; T H.D. 20Hz — 20kH2<008% at any level. F.E.T
muting. No controls are fitted. There is no provision for tone controls. CPR 1 size is 138 X 80 X
20mm. Supply to be % 15 volts.

MC 1 — PRE-PRE-AMPLIFIER. Surtable for nearly all moving-coil cartridges Send for details,

X02: X03 — ACTIVE CROSSOVERS. X02 — rwo way, X03 — (hree way. Slope 24dB/octave.
Crossover points set to order within 10%., .

REG 1 — POWER SUPPLY, The regulator module, REG 1 provides 16-0-15v to power the CPR

1 and MC 1. 1t can be used with any of our power amp supplies or our small ransformer TR 6. The . 5
T givier AWCUIHERmanuEs
CE 1004 £24.50
CE 1008 £27.50
CE 1704 £35.00
CeE 1708 £35.00

POWER AMP XIT

PRE-AMP XIT £39.80

PRE-AMPS
These are available in two versions — one uses standard
components, and the other (the S). uses MO resistors
HEATSINKS - where necessary and tantalum capacitors
Light duty, 50mm. 2 C/W £1.70 CPR 1
Medium power, 100mm, 1.4 C/W MC1

£2.70 * CPR 1S
MC 1S

w4 NEW ISSUES w

POWER AMPLIFIERS. Our new issue 5 power amplifier modules have automatic shut-down
that will not allow serious overloads for more than 0.1 sec — thus vastly increasing reliability ®
elevated . to the gircuitry have improved the subjective qualities

ther i
P 34.00
which keeps CRIMSON even further ahead of the field. £

£26.00
£44.50
£37.50

POWER SUPPLIES. We produce suitable power supplies which use our superb TOROIDAL
transformers only 50mm’ high with a 120-240 primary and single boit fixing (includes
capacitors /bndge rectifier).

Disco/group. 150mm. 1.1 C/W
€3.50

Fan mounted on two dritled 100mm

heatsinks

2%4 C/W 85 max. when used with x03

two 170W

modules €36.00  POWERSUPPLY

THERMAL CUT-OFF, 70C  £1.90 RECIER b9 30T RTHS

BRIDGE DRIVER, BO$

TORO{DAL POWER SUPPLIES
Obtain up 10 340W using. 2x170W amps and this module
.25

ACTIVE CROSSOVER
X02

£19.00
d £28.385
PRE-AMP KIT &
This includes all metalwork, pots. knobs. etc., 10 make a complete pre-amp with the CPR 1 {S) module if
required. £2.50

CPS 1 tor 2x CE 608 or CE 1004
19.50 BD1 £7

£

CPS3 for 2x CE 1004 or 1/2 x CE
1008 £23.50
CPS6 for 1/2 CE 1704 or 1/2 CE
1708 £30.00

[ Crimson Hektrik

1a STAMFORD STREET, LEICESTER LE1 6NL.
Tel. (0533) 553508

3 o
All pnces shown are U K. only and include V A.T. and post. €.0.0. 90p exira £100 limit. Export is no
problem, please wnte for speclfic quote. Send large S.A.E. or 3 International Reply Coupons for detailed
information.
U K. — Please gllow up to 21 days for delivery
“Write for frec literature or send 50p for application/users’
manual.
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Kit Review

The ultimate amplifier kit? We think this month’s offering from Grimson will make
you think twice about buying that flashy oriental box of tricks.

CRIMSON ELEKTRIK kits are now
available over-the-counter and the
company has just announced a new
generation of power modules, so now
is a good time to have a look at what
they offer. Crimson sell a range of
pre-assembled PCB modules for use
in hi-fi and other quality sound sys-
tems. They sell ‘Hardware Kits' so you
can build up the modules you have
selected into a preamp or power amp
looking like those pictured above.

The modules in the Hobby Elec-
tronics system are CPR1S preamp
board, two CE608 power amp boards
(each 60W, 8 ohms), and the CPS1
and REG 1 power supply boards. The
'S’ suffix on the preamp board indi-
cates that tantalum capacitors and
metal-oxide resistors have been used
where applicable.

The Crimson Elektrik advertise-
ment in Electronics Today Internatio-
nal gives details of the other modules.
Briefly, they offer 100W and 170W
power amps (4 or 8 ohms) and a
pre-amp for use with a moving-coil
cartridge (this fits into the case on the
four unused PCB pillars shown in
Photo Two).

The Kit

We do not recommend our readers to
build hi-fi amplifiers from scratch
(unless they are experts at working
with high-power transistors and audio
circuitry). The Crimson amplifier,
however /s suitable because the kit
comes with all the difficult bits pre-
assembled. (Not that it's a piece of
cake, though. You need to have had
some project-building experience to
put this kit together.) This is an ex-
pensive top-quality amplifier, so it
should be built with care.

Features

The amplifier is low on front-panel
features, but behind the simple exter-
ior lies a sophisticated amplifier. The
spec is superb. The preamp’s disc
input stage boasts a 40dB overload
margin — at 30dB overload there's
less than 0.005% distortion at

32

9
'6'

20kHz. Signal/noise ratio of the
stage is 70dB. THD over the range
20Hz to 20kHz is less than 0.008%
through the -preamp. FET muting pro-
tects your loudspeakers when you
switch the power on.

The power amplifier specs are:
THD typically 0.01%, TID negligible,
slew-rate limit 25V /us, signal/noise
ratio 110dB, and frequency response
10Hz-35kHz —3dB. The distortion
normally introduced by fuses in the
speaker ieads can be avoided — fuses
are not needed with the series '5°
amplifiers (except to protect low-
power speakers from high power
when the volume control is abused).

Crimson call their protection sys-
tem an ‘Intelligent Sensing Circuit’.
The ISC does not trigger on transients
(or clipping) — inferior protection
circuits do and thereby distort the
signal. The ISC monitors both voltage
and current and, should a fault arise in
the load circuit, virtually instant-
aneously (0.1s) the amplifier is put
into standby mode with the load dis-
connected. Unless you fit a quick-
reset switch (handy in discos) the amp
will stay shut-down for about a
minute. Using the ISC you can short
out the speakers when the amp is
turned up full without damage.

The high power and high specs
identify Crimson equipment as
audiophile material. The medium-fi
enthusiast will be bewildered by what
looks like an absence of tone controls.
That's because there are no tone con-
trols. If you don’'t understand why,
join the club — | gave up trying to
understand audiophiles years ago.

The Preamp Kit
The preamp kit consists of all the bits
shown in Photo One, plus the matt
black steel case and two leaflets. The
Application Notes (12 pages of pho-
tocopied typescript) tell any buyer of
the CPR1 how to make it work; the
Assembly Instructions (6 ¥z pages) tell
you how to use the Hardware Kit.
The Hardware Kit isn‘t cheap
(£38.07 — use your local shop for
the pots, switches, sockets, and wire,
and make your own case, and you'd
save a few pounds) — but it is good.
You are assured of a neat finish and no
hassle, so for domestic Hi-Fi it's worth
it. The components supplied are all
top quality; most come in Radio
Spares packing. Good components
are fun to use — everything clicks into
place and the thrill of watching gold
turn to silver as you solder the mains

Hobby Electronics, August 1980



Kit Review
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leads to the switch is an experience no
amateur constructor will forget (why
can’t all components have gold-plated
tags?).

Minor problems encountered were
one threadless nut (identified as such
only after five minutes of digital con-
tortion with long-nosed pliers and
screwdriver), a patch of bad photoco-
pying (a marginal note explaining how
the phono sockets supplied were dit-
ferent to those in the instructions,
resulting in the application of a bit of
creative thought to figure out what to
do), and the omission of {more likely
my misplacement of) insulated
sleeving from the wire pack. The pet-
tiness of these quibbles is my way of
saying how easy it was to build. Only
someone unfamiliar with the basic
tunction and construction of simple
components would have trouble. (For
example, | doubt that a raw beginner
could make the RS 6-way switch into
a 4-way switch using these instruc-
tions and no further help.)

The Power Amplifier Kit

Photo Three shows all the com-
ponents that fit into the power amp
case. There is less wire than in Photo
One: correspondingly this kit takes
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less time to build (six hours if you're
slow, three if you rush). The Assembly
Instructions (8 pages) and large
Wiring Diagram make the job easy.

| made notes when the com-
penents supplied didn’t live up to the
expectations of the instructions. There
was no room for washers on some of
the heatsink bolts, and I'm pretty sure
the mains plug and socket supplied
were different from the ones written
about. Anyone who has ever built a
Hobby Electronics project will realise
that if that's all | can find wrong with
the instructions then Crimson have
done a good job. There's always room
for improvement. Step 26 refers to a
diagram (which you use to decide
which rectifier you are using). This
would be better located alongside
Step 26 so you don’t have to spend
time deciding which diagram on
which bit of paper you are supposed
to be looking at.

Like the preamp, the power
amplifier can be built by anyone
tamiliar with components and sol-
dering. I'm pleased that Crimson
didn’t pitch their instructions at the
man in the street. |'ve built kits that
said things like "'Find socket S7. Take
apart as shown in Fig. 32. Fix into
hole HS7 as shown in Fig. 33, taking
care to make sure that the conductor
is insulated from the back panel.”’
When building kits like that | have a
tendency to ignore the instructions
altogether and build directly from the
wiring diagram. But there’s always
something important you miss, so you
have to read the tedious instructions
anyway!

Testing the amplifier is simple —
all you need is a multimeter. The
power supply is tested before power is
wired to the amplifier boards. One
nice touch is that Crimson give you a
560 ohm resistor which you use to
discharge the power supply capaci-
tors after testing. Testing the com-

plete unit is a matter of measuring the
voltage at the speaker sockets. For me
it identified one dodgy joint in the
power supply — one of those multiple
connections where a 25W soldering
iron is really inadequate.

The Final Analysis

To be honest, | knew Crimson were
good before | built this kit. | had heard
the amplifier demonstrated at a hi-fi
shop and | know people who use their
modules in PA applications. My ex-
pectations — both of the kit and the
amplifier-when-built — were plea-
santly fulfilled. The only drawback is
the price, you have to be prepared to
invest in a hi-fi system costing over
£500 if you are to do justice to the
amp.

| haven’t commented on the
appearance of the equipment.
Hopefully this will be apparent from
the photographs. The use of a toroidal
mains transformer (only 50mm high)
means a low-profile design can be
accommodated. All the controls are
on the front panel of the preamp, so
the power amp can be hidden away. |
doubt, however, that anyone would
want to — the black slab with heat-
sinks across the front would take pride
of place in any HE reader’s home.

Crimson kits and modules are
retailed by Marshalls and can be
bought acrcss the counter in London,
Glasgow and Bristol, and from Badger
Sound Services in Lytham and Down
Hifi in Bangor. The prices of the
modules described here are: CPR1S
£40.87, REG1 £6.90, CE608
£19.52 each, CPS1 £16.56, Preamp
Hardware Kit £38.07, Power Amp
Hardware Kit £35.03.

If you cannot get the kit to work
properly Crimson will get it going for
you for a small charge (typically £10,
at worst around £25, including return
postage). Crimson Elektrik are at 1A
Stamford Street, Leicester, LET 6NL.

HE
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HI-TECH (STAMFORD)

WE PASS ON BULK PURCHASE DISCOUNTS TO OUR CUSTOMERS

GENTS 5-FUNCTION LCD. Hours &
minutes with seconds/month-date at
the push of a button

OUR PRICE £7.50

GENTS SOLAR ALARM. Ultra-slim
4-button watch with alarm on/off
hours-minutes and month-date or
seconds. SPECIAL PRICE £12.50

GENTS ALARM/CHRONOGRAPH
with 100th second stop watch, split lap
timing, 24hr. alarm and month-date at
the push of a button. Full display hours,
mins., secs., day. ONLY £14.50

STYLISH AND SLIM, OUR LADIES
5-FUNCTION LCD. Displays hours &
minutes with month-date/seconds at
the push of a button. ONLY £8.00

o]

LADIES SUGAR-COATED &5-

FUNCTION LCD. Beauty with
elegance for the lady in your life. Gilt or
chrome. An ideal gift, in presentation

box. OUR PRICE £9.50

CALENDAR ALARM. Full stop watch
with split lap timing, stopwatch can be
run while other functions are displayed.
24hr. alarm, calendar can be advanced
or retarded to any month plus full day,
date, month/hour minutes second dis-
play. FOR ONLY £17.50

sentation case.

INTRODUCTORY OFFER £16.50

LADIES PENDANT WATCH

This is the watch that looks a ‘"Million Dollars’’. In
gold or silver colour with full neck chain and safety
clasp. Full 5-function LCD watch with touch controls.
The ultimate in style and elegance, in special pre-

Full 12-month guarantee on all watches, plus our personal money-back guarantee of satisfaction. Full range of Radios/Car Radios, Cassettes,
Radio Alarms in full colour catalogue on request (with large stamped addressed envelope).

Trade enquiries welcome/Agents wanted.
Cheque with order; Payable to:
(Allow 14-21 days for delivery)

HI-TECH (STAMFORD)
53 Perth Road, Stamford, Lincs.
Tel: 4974/4612

All prices include post
and packing
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What’s In a Nlame

This month we start a new series. Rick Maybury tries to cut his way through the jungle
of Jargon — we start with the differences between Electricity and Electronics.

FOR THE NEXT FEW months, as an
ongoing situation, we are going to
take a systemised, time-phased,
“functional investigation into the incr-
‘edible world of jargonese, acronyms
‘and abbreviations.

If you understood that paragraph
then you are probably one of
those people that persist in talking in
what amounts to a foreign language
— technical jargon. | suppose to a
complete outsider even Hobby Elec-
tronics (HE to its friends) can appear
daunting so, to everyone who has
complained about our useage of such
confusing terms as CMOS and LED
Opto Isolator we dedicate this series.

Misleading Medics

Before we dive in at the deep end it's
probably a good idea to look at some
of the reasons why everyone from
politicians to postmen surround them-
selves in incomprehensible (unless
you happen to be one) jargon.

The first, and still one of the most
prolific users of jargon must be the
medical profession. The actual rea-
sons for using such terms as ‘acetyl-
salicyic acid’ (aspirin) or even a do-
uble convoluted femural contusion (|
made that one up) was to protect the
profession from outside (usually
amateurish) involvement.  Of course
this is a gross simplification but if you
had just spent seven or more years
studying all manner of human ail-
ments you wouldn’t want every Tom,
Dick or Harry running around curing
themselves — or worse! You'd be out
of a job pretty quickly. Now before we

get hundreds of letters from members
of the medical profession com-
plaining, see if you can decipher a
doctor’s prescription.

The most recent addition to the
jargon game is our old friend the
computer. During the last 10 years,
with the advent of cheap micro-
processors, volumes of (mostly un-
necessary) jargon have been written
to protect those in the know, from
letting the general public — you and
me, in on all the 'fun’. After all
knowledge can be a dangerous thing.
Sadly it is far too late to change
things, anyone seriously interested in
computing has to learn the seemingly
endless lists of terms and assorted
nonsense before they can even look a
PET (that's an acronym for Personal
Eiectronic Transactor) squarely in the
ASCII keyboard. (American Standard
Code for Information Interchange, see
what we mean?)

| suppose all this sounds rather like
throwing stones in glasshouses, since
electronics, because of the diversity of
disciplines it encompasses, must
come pretty high on the list of
offenders. The only difference bet-
ween us and the medical profession is
that we are actively encouraging you
to dabble.

Electronics vs Electricity

To start the series off we are going to
look at the word Electronics and how
it's different from its older brother,

Looking through the various dic-
tionaries and knowledgeable tomes
that litter the HE office it's easy to see
that there is no clear cut definition of
electronics. So, | have taken the best
bits from the various definitions to
produce the following. | think you'll
agree it comes as close as possible.

First Electricity

The study of the low of large currents
in metal conductors. By large we
mean ‘comparatively’ large. Very few
‘electrival” systems operate with cur-
rents less than 0.5 amps.

Now Electronics

The science and study dealing with
the motion, emission and behaviour of
electrons, especially in.a vacuum, gas,
specialised conductor or semiconduc-
tor and ctntrolling the motion of elec-
trons within these environments.

Down To Earth
Brought to its simplest form elec-
tricity looks at electrons flowing

‘through conductors and the effects it

has in those circuits. Electronics goes
one stage further and attempts to
control the electrons by passing them
through substances or materiais (not
necessarily conductors in the true
sense), as well as metal conductors.
So now you know, next month we
will be looking at some of the terms
we use to describe how electrons

Here is the instant HE Jargon Generator, if
you are at a loss at parties, confounded by
computer nuts or simply out to impress the
boss then take note of these words. To
build up an impressive phrase all you have
to do is select a word from each column and
string it together. For instance you could
say to someone: 'l was involved ona Col 1,
5,Col 2, 1, Col 3, 7,” there’'s not much one
can say to you after that, try it some time.

electricity. behave themselves. HE
JARGON GENERATOR
Column 1 Column 2 Column 3
0. Integrated 0. Management 0. Options
1. Total 1. Organizational 1. Flexibility
2. Systematized 2. Monitored 2. Capability
3. Parallel 3. Reciprocal 3. Mobility
4. Functional 4. Digital 4. Programming
5. Responsive 5. Logic 5. Concept
6. Optical 6. Transitional 6. Time phase
7. Synchronized 7. Incremental 7. Projection
8. Compatible 8. Third generation 8. Hardware
9. Balanced 9. Policy 9. Contingency
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NEWS

ETI NEXT MONTH

Vocoder | "+ ETI VOCODER _ °
I I T B S L

'3

s £
.0 e O

Now you can make your own synthesiser or guitar or even your cat speak or sing
to you. This design uses 14 channels and has all the goodies like LED PPM meters,
slew rate control, voiced/unvoiced detector and very versatile internal excita-
tion! What more could you ask for? The ETI Vocoder’s got the lot.

TV Sound Amplifier

You’ve read the book and seen the film. Now hear the TV version AS IT REALLY
IS! Yes folks true glorious hi-fi sound from your telly! Broadcast sound is of an in-
credibly high standard and TV sound circuits are of an incredibly LOW standard.
What a waste. . .

Improve your viewing and give your ears a treat by playing Crossroads in high
fidelity. No messy wiring into the set either, its all self contained — complete
with monitor amp — and is easily constructed.

Survival :

The time interval is getting shorter and the ladder higher. Your opponent has turn-
ed up the skill level to maximum — one tiny slip and you’re gonna hit the bottom
and hard. Can you make it to the top? Can you survive! Good game, Good game!

Very Low Level Circuit Design

An absorbing article on the obstacles to be overcome at signal levels of a few
microvolts and less. How do you minimise noise problems, when the amplitude
of the noise is comparable to the amplitude of the signal? How about obtaining a
decent gain without increasing hum pickup? An unusual and intriguing subject
well explained.

Digital Test Meter

If we told you that next month we are running what is probably the ultimate
digital meter project would you believe us? Probably not — but try anyway,
because its truel You name it, this box will measure it — accurately. Frequency,
voltage, resistance, current etc etc. It has an LCD display and costs a lot less to
build than you think.

Articles mentioned herein are in an advanced state of preparation. However, circumstances may dictate changes to the final contents.
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Hobby Electronics needs your help. We are continually striving to
bring you the most informative and most enjoyable electronics
magazine around. We know that there are a large number of our
readers out there, on the other side of this printer’s ink, who never
write in to us and who have never filled in a magazine survey — even
ours!

The highest response we had to a survey such as this was around
10% of the total readership, which although staggeringly good in
normal terms still means that only one in ten Hobby readers fed
his/her opinions into our receptive ears. Nine out of ten, therefore, are
seeing the magazine that number ten wants!

This time PLEASE pick up your pens, pencils, quills — anything you
like, and let’s hear from more of you. We want to produce the
magazine that you want to read, and the best way to help us do that is
to spare us five minutes and fill in the form overleaf. No bribes, no
inducements — just a better HE!

HEIp us to help You

HOBBY ELECTRONICS SURVEY

MODMAGS LTD
145 CHARING CROSS ROAD
LONDON WG2

Hobby Electronics, August 1980
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MINI

. - DO MAGAZINE REMOTE CONTROL

* PROJECTS MAKE
o - YOU
36 : SEE INFRA RED?

DISPLAYS LEDs

0L304 Red 0 3" cc pin com
patible with DL 704 7
DLIO? Red O 3’ ca pin comp
oL707 T0p

C 0
LTRSS 8,. \ptn comp DL’I::,);‘; :::: 0.1" Yellow How many times have you considered building a remote control project but were put off by the dozens of
Gl ) 0 u: ‘ ‘:m:o'“p J (1.50 Standard mains 0.2"* Red ICs. special coils, lenses and other hard to get components, not to mention the need for a well equipped lab.
OLY2D0All0LSECISRRS 2 primaries 240V a.c 0.2" Greon 10 et the unlt up? T.K. ELECTRONICS have changed all that. Three ICs can build a sophisticated system
OO A e et daies, 0 2" Yellow that requires only a capacitor and resistor 1o set the clock frequency fwhich can drift up to 20% without
D.V.M. THERMOMETER KIT 6.0-6V 80p 0.2" clips affecting performance). Control radios, Hi-fl (including bass, treble and volume). lighting. toys, garage

Rectangular Red doors, etc. Still not convinced? Then took at the prices!
Sy 258 Rectangular Green 20p : P

Rectangular Yellow 21p

12-0-12v

90p
Based on the ICL 7106. This

TR ML922 10 channel Receiver and 3 Analogue Outputs
kit containg a PCB. resistors, ! - /.3 4.20
Rttt  TOUCH CONTROL LIGHTING KITS k-w

MLQ?G 16 channel Receiver (4 Momentary binary out-
and 0 5'' liquid crystal dispiay . IS

Components are also included These KITS replace light switches and control up
10 enable the basic DVM kit to 10 300 Watts of hghting. No rewinng, fit plaster

ML928 16-channel Receiver (4 Latched binary outpuls)
£1.40.

be modified to 8 Digital Ther- depth boxes, insulated touchplates. Easy 1o follow LD221IRiEmiing biode P Data sheets (per device) 5p
2 - ¢ . SFH205 Photodiode Detector 95p
mometer using a single dlod: instructions. ) SL480 IC Pulse Amplifier £1.40 These ICs can also be used with ultrasonic and radio
sslifle oneoriReqresiom ITD300K JOUCHDIMMER. Sigas SL490 Keybosrd Controlied Encoder /Transmitter finks, depending on range. cost and speed of operation.
9V supply (PP battery) with alternate action, Brief touch switches lamp on F details, wh il be
‘-zo 7 . 5 g2.40 For more details. why not give us 2 fing — we wi
. and off, longer touch dims or brightens lamps. pleased to advise you.

Lot (1 G (S E i it ”""“ 50 ‘it you do not require a sophisticated multi-channel remote control, we have developed 8 simple

KlTS single-channe! ON/OFF infra red transmitter and receiver. The transmitter unit comes complete with a

:xfc'n:»;:'"""" Kin.for TDICOKSroRZS w;‘; hand held box and requires 8 PP3 (9V) battery. The receiver includes a triac capable of switching up 10
These kits form useful subsystems which may be TSD 300K TOUCHSWITCH & DIMM Ea S00W at 240V a.c. and comprises a preamplitier, bistable Iatch and 8 mains puwerﬂsupply_ mfa_lung l'hn unit
incorporated into larger designs or used alone. Kits Single touchplate. smalt knob controls brightness completely self-contained. The small size of the receiver enables the unit to be bullt into™" alt kinds of
include PCB. short instructions and atl com- - 3 equipment from Llamps to tape recorders. The minimum range is 20 feet.

ponents. TSA300K TIME DELAY TOUCHSWITCH ) ONLY £12.00{Order as RCS00K)

MK1 TEMPERATURE CONTROLLER/ Turns off after preset delay (2 secs. to 3% mins.}

THERMOSTAT . £4.30 INTEGRATED

Uses Lh;39|1 c lho sense temperature (80°C LD 300K Conventional Lightdimmer £2.90 Cose (Toxas)

max) and triac 10 switch heater. 'SN76477 Com 400V Plastic Case (Texas
plex Sound Generator £

MK3 SOLID STATE RELAY b INTEGRATED CIRCUITS a0 auio Ame b Y 3A 49p 16A 90p

Ideal for switching motors, hights, heaters. etc. s TDA1024 Zero Vo‘l‘(alg)e Sw.pu:n Sl 8A 58p 20A :ggp

trom logic. Opto-isolated with zero voltage 655 Timer 21p TDA2020 20W Audio Amp €2.85 12A 85p . 25A ]

switching. Supplied without triac. Select the 741 Op. Amp. 18p ZN1034E Timer £1.80 6A with trigger 80p

required triac from our range. € AY.5.1224 Clock  £2.60 AN ICs suppliad wath dota sheots : \\\ A isolated tab 65p

MK3 BAR/DOT DISPLAY AY- 5!230/2 Clock/Timer £4.50 Data Shests onty 5p each device 5 18

Displays an analogue voltage on a linear 10- AY-3-1270 Thermometer £8.20 Y. 2 Diac P

element LED display as a bar or single dot. 1deal for ICL7106 DVM (LCD drive} £7.00

thermometers, tevel indicators, etc. May be LM377 Dual 2 W Amp £1.45 ) E:

stacked to obtain 20 to 100 element dispiays. LM379S Dual 6W Amp £3.50 orders must be received by 30.7.80

Reguires 6-20V supply. €4.75 LM380 2W Audio Amp 80p 10X8pin sockets 65p 10x555

MK4 PROPORTIONAL TEMPERATURE LM382 Dual/low nolse Preamp £4.00 10X 14pin sockets £€1.00 10x74|"

CONTROLLER X | LM386 250mW low voltage Amp 75p |0X|Sp! sockets £1.15 25%D.2'' Red Leds

Based on the TDA1024 Zero voltage swrt'ch, this LM 1830 Fluid Level Detector £1.50° 10X 18pin socle1§ £1.40 ORP12

kit may be wired to form a 'blulsl fire” power LM2907 f-v Converter (8 pin) £1.40° 100 X Soldercon pins. 40p 2N3055

controller or 8 ““proportional temperature’’ LM291 7 f-v Converter {14 pin} £1.60

controfler enabling the temperature of an enclos- LM3909 LED Fiasher/ Oscillator §5p ALL COMPONENTS ARE BRAND NEW AND TO SPECIFICATION. ADD VAT AT

ure to be mantained to within 0.5°C. LM3911 Thermometer £1.20 CURRENT RATE TO ABOVE PRICES. 40p P& P MAIL ORDER — CALLERS WELCOME

1.5KW £5.25 3KW E£5.55 LM3914 Dot/ Bar Driver £2.10° BY APPOINTMENT

MKS5 MAINS TIMER MM74C911 4 digit display controller £6.50

Based on the ZN1034E Timer IC this kit will switch MM74C915 7 segment.BCD converter  96p T K E ' t

a mains ioad on (or off) tor a preset ime from 20 MM74C926 4 digit counter with 7 seg.o/p e c ro n cs

minutes to 35 hours. Longer of shorter periods £4,50 -

may be realised by minor component changes. $5668 Touchdimmer €2.50 (H.E.), 106 STUDLEY GRANGE ROAD

Maximum load 1KW. £4.50 $9263 Touchswitch 16-way £4.85 ON ON W7 ZLX TEL 01 _579 9794

T 660 o, STERED

TURNTABLE
wiTH sTEReo maGneTic | 10+ 10 watt AMPLIFIER

AUDIO TECHNICA WITH AM/FM STEREO TUNER
CARTRIDGE IDEAL FOR THE HOME

A cancelled export order
brings you this offer
from the world-
tamous firm of G.E.C.

AM/FM stereo Tuner Amplifier
Ready built. Comprising of a tuner/pre-amp. board and

LIST PR|CE OVER £50 separate power supply/power amp. board wilh

Limited stocks
Superb Value
Don’t delay
order one today

wiring diagram.
J.V.C. Turntable supplied com Rolary Controls: Tuning. on/oH volume. balance.
plete with Audio Technica ATI0 ireble. bass. Stereo Beacon indicator.
stereo magnetic cartridge. Belt Push-button Controls. Mano, Tape. Disc. A.F.C.
Bk FM. [VHFL LW, MW, SW.
'S’ shaped tone arm. LowW / \ /
Modern design Power Qutput: 7 watls AMS per channel. al better ! )
Full size 12" platter than 2o THO into 8 ohms. 10 watts speech and § PRIGE ON/OFF BALANCE. TREBLE. BASS. MOND TAPE Phono AFC FM L% Mw SW Tuning.
alibr: i P E sIcs Volume
Calibrated counter balance Frequency Response: 60Hz-20KHz within + 3d8. OFFER

weight (0-3 grms). Tape Sensitivity: Output — typicatly 150 mv. input —
Anti-skate (bias) device. 300 :v:‘lsur':llh!d n:IE:I. R et Fuuy Guaranteed Ex“StOCk

Size — 123" X 15%" (approx) gls‘;: Sernsiuvily: 100 mv (ceramic cariridge) ONLY
adho: FM (VHF] 87.5MHz- 108MHz.
LUMITED oo @ Medhum Wa '4)55'3'6"255"1 " Sl B PAIR  £19.95 £19.95
edium Wave 520KHz- 1620KHz. . i
stocks £25.99 Short Wave 5 8KHz-16MHz. I : SPEAKERS 10 WATTS = L S
PLUS VAT £3.89 Post £2 50 e el ) U A R IN CABINETS vat CARRIAGE £2 50
CAR STEREO CASSETTE MECHANISM| 5+ 5 Watt Car Stereo Amplifier made for Motorola
* Front loading 12 volt transistorised # WITH pre-amplilier and M. & Long wave assembly.
*.' * Speed & Volgtage comrro|n ey « Supplied as two built and tested an'i'ls.v ‘ i BRAND NEW | BRAND NEW
. « RF.and LF. stereo preamplifier and radio 4 x 2 x 1*.
X * Ex-equipment — Tested O.K ONLY £7.50 * 545 watt stareo a:r':;lanerp|2/l:m|;zu 2x 1" ety 55,; L UN” 55
VAT « Complete with circuit. dafa and connaction diagrams.
’ * Takes standard C60 cassette Qggr 80p » Limited quantity available, ex-stock. ' L ey | b e
PRO M25 Pr i itor boom-arm microp by Eagle. LIST pmc{
A gracetul 60 cm boom-arm capaclmr studio microphone using 2 cardiord capsule. A hgh £37 30

standard of fimsh for in-vision use and yel robusl enough to withstand long periods between OUR PRICE

Henrys

maintenance. Supplied complete with | red and | black windshield and 6 metres of twin 19.95
s dweh vo | Phone (01 ) 723 1008/9 screened cable terminating at the microphone end in an XLR conneclor. £ o
Impedance: 600 ohms (floating|. Response: 20-18.000 Hz. Sensitivity: — 70 dBV. ncV
404 Edgware Road, London W2, England 1.E.D. Cable: 6 metres two conductor shielded. Connector: XLR 3-11C. Battery type: HPT. POST £1 50
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Pass The Loop

Ali the fun of the fair with this easy to construct, cheap to build project from HE.
t\muse your friends and annoy your neighbours, or raise funds with the HE Pass the
oop.

CAN you remember the old game you have never dealt with CMOS the ends and fit them into their
where the aim was to pass a loop of chips before then be careful! They holders, without bending any pins
wire slovyly alpng an intricate shape will be supplied either in conductive undernéath. This is quite a fiddly job
of stiff wire without the two foam or in a small plastic holder and so take your time and get it right :
touching? If they did touch, an alarm it is advisable not to take the chips "~ Theend pieces can be made usin
bell rang, indicating that the player out of this until the very last minute. common or garden phono sockets i
had lost. ' Do not touch any of the pins! without their cover cap, thus

Well, that was too simple for us. CMOS is susceptible to static providing the necessary'l isolation
We wanted something that was a bit. electricity and can be easily between the centre and outside
more up to date and more damaged. Hold the ICs carefully by connections. Screw or glue the ‘E&S
demanding of the finer
sensory motor skills. So our —

designers set to work and eventually
hit upon this solution to the problem
— an all solid state circuit which
produces audible and visible
warnings of game won, game lost,
and loop contact conditions. If that
isn't enough we have also included
timer circuitry so that the player can
compete against the clock, thereby
increasing the fun quotient.

Four common CMOS ICs form the
heart of the game, all fitting neatly
onto our purpose-designed printed
circuit board. These ICs generate all
the functions of the device, such as
timing visible warnings via LEDS,
and audible tones. Three different
tones are produced to indicate to the
player whether he has won, lost or hit
the wire.

Transistor Q1 amplifies the
generated frequencies to power a
small loudspeaker so that the PCB is
self-contained and in most cases this
is sufficient. But, if you want much
more volume then the low level
output can be used to drive another
amplifier.

Construction
Use IC sockets to mount the ICs but
as they are CMOS remember to leave
the ICs until the very end before
insertion. Follow the overlay carefully
putting all other components and
links in. Carefully check that
electrolytic capacitors, diodes and the
transistor are the correct way round.
Next make all off-board
connections to the loop, wire, phono
sockets (see later) and loudspeaker
etc., and then when you are-sure that
allis O.K. you can insert the ICs. If
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FINISH

NOTE:
IC1&3 ARE 4001

LED1
\ sw1 LOSE

1IC284 ARE 4011

D1-5 ARE 1N4148

LEDT& 2 ARE 0.2 RED LED
0515 BC182L

O
WIRE

I
W,
-0

LOUOSPEAKER
64R

R13
22

OUTPUY TO
AMPLIFIER

‘Figure 1. The circuit diagram of the Pass the Loop game.

—Buylines

All components should be easily obtainable
from your local stockists, however if you
have problems most of the larger mail order
companies advertising with us should be
willing to help.

Although any case into which the circuit
can be used the particular one in our proto-
type is noted in the Parts List.

As a rough guide to the cost of components
(not including the case or PCB) we estimate

- the price to be around £10.

phono sockets (one for each end,
start and finish) into a baseboard
thick enough to hold the plugs but
still thin enough to make adequate
electrical connections underneath
(see Fig 3). The wire to be formed is
pushed into the sockets’ centres and
joined from the underneath of one
socket to the circuit board — we used
an old wire coat hanger. The outsides
of the sockets are also wired to the
PCB. See the connection diagrams
for details. The loop can literally be a
simple loop of wire connected at one
end to the board.

42

1

.

IC1 forms a monostable multivibrator
which is triggered into its timing period
when the loop is disconnected from its
starting position. RV1 presents the timing
period during which the monostable is on
i.e. the play-time.

If this timing period lapses without the
loop reaching the finish position then
IC3-IC3d, a second timer with a period of
about 4 seconds, is triggered. The output
from this enables the lose indicator LED1
and the astable multivibrator formed by
IC4c and IC4d. This provides a visual and
audible indication that the player has lost.

If, however, the loop reaches the finish
position in time then the lose indicators are

How it Works

disabled and a similar block of circuitry
(IC3b-IC3c and IC4a-IC4b) indicates the
“game won” condition by illuminating
LED2 and producing a different tone.

Any time the loop touches the wire the
astable formed by IC2B and IC2c is enabled
and an audible signal indicates a hit. This
can, by using SW1, automatically trigger
the lose indication or not, depending on
whether or not you want to simply add up
the number of hits per go.

Q1 forms a simple amplifier to power a
small speaker. Alternatively an external
amplifier can be used to provide a much
louder sound level by connecting it to the
low level output.

e
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N/
BASEBOARD DR
CASE LiD

Pass The Loop

......

Above. The HE Pass the Loop game in use.

Figure 2. The overlay of the printed circuit
board (the foil pattern is on page 73). All
connections should be more or less self-
explanatory.

PB1 LED?t
RESET K A

TO THE
LOOP

START

FINISH

+BvV

TO THE

s SPEAKER 64R

LOW LEVEL
OUTPUT

Hobby Electronics, August 1980

Figure 3. The connectlons between the printed circuit board, the loop and the bent
wire, shown in greater detail to aid clarity. The edge of the circuit board shown
corresponds to the left hand edge of the overlay shown in figure 2 below. A wire coat
hanger can be used for the loop and the bent wire.

Parts List—|

RESISTORS (all %W, 5%)
R1, 2, 5, 10, 12,
14, 17 100k
R3, 15,19 1M0
R4, 6, 16 1k2
R7 1M8
RS 470k
R9, 13, 18 22k
R11 68k
R20 6k8
R21 150k
R22 1k0
POTENTIOMETERS
RV1 4M7 Miniature Horizon-
tal Preset
CAPACITORS
C1,3,6,8,10 10n polyester
Cc2,7 4u7 10V electrolytic |
Cc4 100n polyester
C5 282 10V electrolytic
C9 10u 10V tantalum I
SEMICONDUCTORS
ICl1, 3, 4001 (Quad 2-input NOR
gates)
IC2, 4 4011 (Quad 2-input
NAND gates)
D1-5 1N4148
LED], 2 0.2 in LEDS (Red for
“LOSE” Green for “WIN”
Q BC182L NPN Transistor
MISCELLANEOUS
PB1 Push button switch
SWi, 2 SPST Toggle switch
64 ohm miniature loudspeaker
2 x phono sockets
PP3 battery clip

Verocase type — 202-21-34J
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Beasties )

TRomp/

ER, I\ uKe You To TRome/
WMEET OUR NEW TRomp,
ComPUTER GAMES TROm
CORRESPONNENT /! 4

e
{,\ dog/
Multitester M:ritester

AC votts  D—15— 150500~ 1000

OC volts §—15—150-500- 1

OCcwreslg 1 ma- 150 ma
Resistance’ 025 @sma— 100K shas
Dims 90 x 61 z Jww

ACvells  0—10-50-100-250
5001000

0C velty 005525125250
500 1000

0C curreni ll—.’:zli;l
5w 250 ma

REsistpace -3k sbms— 300K obmi—
I meg shms

—20 10 +B3gy

127191 Xum

Oecibals
Oims
A

A\ RROWA\UDIO @ENTRE q P
(MAILORDER DEPT )

20 NORTH BAR, BANBURY, OXON. OX160TF
TELEPHONE BANBURY (0295) 3677
TERMS: CHEQUE/PO WITH ORDER. CALLERS WELCOME

SOUTH WALES

FOR TTL, CMOS, LINEARS, DIS-

CRETES, PASSIVES, HARDWARE

TOOLS, CASES, TRANSFORMERS

ETC. LEKTROKIT, BREADBOARDING
AND VERO DEALERS

New catalogue now available, please send 25p inc.
P&P

BOOKS BY NATIONAL, {OR, BABAN!

Come to:

STEVE'S ELEGTRONICS
SUPPLY COMPANY

[Formerly Steve’s Electronics)

15/17 THE BALCONY, CASTLE ARCADE
CARDIFF, CF1 2BU. TEL: (0222) 41905

VISIT US AT THE SHOP —
OPEN MONDAY TO SATURDAY 9-5.30
Mail and Official Orders Accepted

It's so easy and tidy with the Easibind binder to file
your copies away. Each binder Is designed to hold
approximately twelve issues and is attractively

bound and blocked with the HOBBY ELECTRONICS
loga.

Price U.K. £3.95 including postage. packing and VAT,
overseas orders add 30p. Why not place your order now
and send the completed coupon below with remittanece
to:-

EASIBIND LTD., 4, UXBRIDGE STREET, LONDON
W8 78X

Please allow 3/4 weeks for fulfiliment of order.

it’s eas% | rl‘\ij I ‘ IFI )
with L : :

Easibind Itd.4 Uxbridge St.London, W8 TSZ.

Nat. Giro No. 5157552, . (&
=)
| Order Form

HOBBY ELECTRDNICS
lenclose p.o./cheque value

binders

T
&
b
m
@
E

BLOCK LETTERS PLEASE

Years required

SOOI

Registration No. 307469.

-—_-_——------__J

Subscriptions

As our stock of backnumbers slowly disappears
it becomes more and more important to ensure
a regular supply of HE.

Copies of HE disappear fast from newsagents’
shelves, why not have your favourite mag
delivered to your door .every month.

A subscription to HE costs just £9.00 for
twelve issues, that includes post and packing
UK and overseas (surface mail only). For
airmail rates please write to us for details.

Sales Office (subscriptions), 145 Charing Cross Road, London
WC2H OEE.

Please send me the next 12 issues of HE starting with the
issue.

HEEEETEEE NS NN EEEEEEEEEp
B SUBSCRIPTIONS



RATE: Please gd&, VAT at

15% on total order value
Access and Barclaycard accepted

Please send SAE for list
Hobby Electronics, August 1980

Please add 30p p&p & VAT

Government, Colleges, etc. Orders accepted

CALLERS WELCOME

Mon -Fu 9 30-5 30

Saturday 10 30-4 30

TECHNOMATIC LTD.

17 BURNLEY ROAD, LONDON NW10
(2 minutes Dollis Hill tube station) (ample street pa
Tel: 01-452 1500/01-450 6597 [
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Clever Dic

Have you ever heard of an Ultrasonic
record player? How about an Iron
and Constantan thermocouple? Bud-
ding inventors and creeping Wor-
thingites, they’re all here in this
month’s episode of Clever Dick.

YOU AT THE BACK THERE, sit up and
pay attention. Clever Dick is about to
wax lyrical on a subject that is never
far from our wallets — Inflation.

Inflation is particularly nasty stuff,
you can’t smell it or hear it but by
golly you can feel it. Being unable to
predict prices from month to month
was the main reason we dropped the
‘‘approximate cost’’ from our project
‘Buylines’. But, as we have discov-
ered from countless letters (like the
one from Martin Ayub below) many of
you would like to see its return.

Dear CD,

Recently, while wearily thumbing
through an ex-friend’s copy of a certain
‘electronics mag’ (not HE or ET| —
that's why he’s an ex-friend), | dis-
covered that alongside each project
was an estimated price. This struck
me as a good idea, one which HE
and/ or ETI should take up(?). Perhaps
you could include it with ‘Buylines .

Martin Ayub, Hants

PS I'm not scrounging for a Binder,
but. .. . ..

OK, you win. From now on we’ll in-
clude an approximate cost of each
project in the Buylines but don't
blame us if the ravages of inflation get

to it first. One of the reasons we

dropped it from the early issues of HE
was the letters of complaint. Few of
you seemed able to match our prices.
We will base our approximate costs on
the catalogue prices of the ‘big three’
mail order companies. If you buy your
components from the radio shop
‘round the corner’ then expect to pay
more.

We're always glad to hear sugges-
tions on how to improve the mag,
after all HE is meant for you. Here's a
good one from John Pepper, de-
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finitely not to be sneezed at. (Sorry
about that John, couldn’t resist it.)

Dear CD,

How about having a page or so
reserved for our own circuits or even
modifications to your circuits? [ have a
couple of circuits that | have designed
and are ready for you to see.

John Pepper
Winchester

Actually John, we've never discou-
raged anyone from sending us ideas
or suggestions (that’'s what this page
is for). If you have a circuit, modifica-

tion or any suggestion that you think

is worth sharing then we would be
only too happy to see it. If the res-
ponse is big enough then maybe we’ll
hand over some space to you.
Remember though, the ideas must be
your own and not pinched from an-

‘other book or magazine, look forward

to hearing from you.

Gary Lowe must need patches for his
knees, rarely have we read such a
creeping letter.

Dear DC (Oops, | mean CD),

Is it possible to acquire a list of the
numbers and functions of ICs. |/
have at least 50 that | have scrounged
(being a creep) or de-soldered from old
boards. | haven't the slightest idea
what they do. The same applies to
transistors, my local components
shop (3% miles away) does not have a
list or a very good supply of transis-
tors.

Changing the subject to CB, | was
glad to see another petition in the
June issue, | am busily getting it filled
in (creep, creep). | would just like to
and that even though | cannot really
afford it, | never miss my monthly
installment of that wonderful, sophis-

“
LTI
.

@ @
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g
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ticated, fantastic and even excellent
electro mag HE (creep creep).
Gary Lowe
Worthing.

PS | think | deserve a Binder with all
that creeping.

Yes, you do deserve a Binder but
unfortunately we’'ve dished out this
months quota. Keep up the good

work. Another letter like that
and you may well get one.
Now, to your main problem

(apart from creeping), we pub-
lished a two part Data Supple-
ment in the November and December
issues, sadly both those issues are
either sold out or are about to do so.
The only other source of data that is
either free or cheap are mail-order
catalogues. Two that we recommend
come from Watford Electronics and of
course Maplin. If you have a few quid
to spare then invest in a copy of
Towers International Transistor
Selector, published by Foulsham for
£9.50. ICs are a little tricky, we use an
American book(s) called D.A.T.A.,
again, they're not cheap but just one
look will tell you why. They are
distributed in this country by Rowse
Muir Ltd, their address is: index
House, Ascot, Berks SL5 7EU. Why
don’t you persuade your local com-
ponents shop to invest in a set?

Do you remember Mr Wagstaff and
the Thermocouple question in the
June edition? Here's a reply from A.
G. Lorimer.

Dear Clever Dick,

In the June edition of HE you made
mention of a thermocouple in your
reply to F. G. Wagstaff's letter. How-
ever, you suggest the use of Platinum
and Rhodium as the metals for use in
the thermocouple. Using sufficient of
these metals to power a radio is'
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unlikely to improve the bank balance

and so might | suggest the use of iron
and constantan (much more likely to
cheer the bank manager). At 100°C an
iron constantan thermocouple will
produce an EMF of 5 millivolts or so. A
number of these devices could easily
be connected in series (not forgetting
the need for a cold junction in between
each hot one).

Although this arrangement will not
provide enough current to power the
average tranny, it should certainly be
adequate to drive a ZN 414 AM radio.

A. G. Lorimer
Clydebank

We naturally assumed all HE readers
-were incredibly rich just like our-
selves. Oh well, if you want to
cheapen the whole affair, go ahead.

Here's a good question.

Dear Dick,

Could you please describe the prin-
ciples of a tone control. How can it be
connected between the amp and
speaker? Finally, HE is a mag of
superb quality, keep it up. Thanks.

L. Jones
Torquay.

In its most basic form a tone control is
a filter that will permit only a selected
band of frequencies to pass through
an audio system. Your request for a
circuit to fit between the output of the
amplifier and the speaker is a little
impractical. Although a crossover
network is a kind of tone.control it is
designed to operate at high power
levels. Aimost without exception the
tone control network is sited between
the pre-amplifier and power amplifier,
or alternatively, forms an integral part
of the pre-amp. Have a look at the
Equitone circuit this month for a good
idea of a simple passive tone control
network.

Although the Equitone seems to
contradict the general rule it does in
fact use the existing power amplifier
as a pre-amp and feeds its output into
a power amplifier. In any case the
Equitone will operate quite happily
after a conventional pre-amp.

If you're looking for something a
little more advanced then you could
do worse than consider the 5080
pre-amp/tone control published in
the May issue.

Lastly, a letter from a budding inven-
tor, take it away Adrian.

Dear Dick,

Please could you tell me whether
the following device has ever been
patented. My idea is basically to
replace the stylus in a record player.
Instead of the stylus there would be a
small ultrasonic ‘microscope ’ working
rather like a TV camera. Instead of
producing a picture there would be a
processor unit converting the output
into sound. | would like .this informa-
tion as | intend entering this idea in a
competition.

Adrian Hallas
Midlothian

To our rather uncertain knowledge

nobody has ever thought of using
ultrasonics to replace gramophone

needles (stylus if you're state-of-the-
art!). This sounds like an excellent
idea as it would completely eliminate
record wear. If you are successful
then drop us a line, we would be more
than happy to publish it as a project.
We are however a little dubious as to
the practicality of such an invention
but then they said man would never
fly. Watch this space for comments.
Some bright spark is bound to write in
and tell us it was invented 50 years
ago. HE

Shown here are all of the back issues currently available.Each issue costs just £1,
(that includes post and packing}.

The latest addition to our stocks is the March issue.Features include:Automotive
Electronics,PETting it Together and the second part of lan Sinclair's new series
Into Electronics Construction.The projects include:The 5080 modular amplifier
system PSU module for the 5080,Short Wave Radio and a novel Touch Switch.

For details of other issues see our main Index in the January issue.
HOBBYPRINTS for this and all back issues are still available.For order codes and
information on how to use HOBBYPRINTS see the ad.in this issue.

DEPARTMENT:
HOBBY ELECTRONICS.145 Charing
Cross Road,London WC2H OEE.

BACKNUMBERS
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TIP30C 70p
TIP2955 65p

TIP3055 60p

ZTX107 12p

8p ZTX108 12p

AC128 BCY71 18p ZTX109 12p
. AD161 BD131 35p ZTX300 14p
Electronic Components Bl i e §-
BC107 BD139 35p 2N3053 250

BC108 BD140 35p 2N3055

BC109 BFX29 25p 2N3702

BC147 BFX84 26p 2N3703

AT LAST! OUR NEW 1980/81 CAT- 8C178 BFY50 23p 2N3704

ALOGUE IS NOW AVAILABLE. BC182 BFYS1 23p 2N3819

Our new catalogue is just packed with components. BC182L MJ2955  98p 2N3905

- - H contains 100 illustrated pages detalling over 3000 BC184 TIP29C  60p 2NS5777

L line items. These include: BC184L DIDDES
Q “ieg o Amplifier modules Connectars Meters BC212 1N914  4p 1N4148 .
% Books Desolderingtools  Ni-cad cells BC212L 1N4001  4p 1N4002  S5p Profi

~C Breadboards Drills Op-amps BC214 1N4006 7o 1NS401 14p Loy ratile

plecio! onts Cabinets Etching equipment Rams BC214L B2 Y88 series 8p each. Texas

i i j - 22pin  20p

ompo Cables Heatsinks Resistors
- Capacitors IC sockets Switches LM324  52p MMS 7160 650p 24piqn 22p
) CMOS Knobs Tools LM339 55p NES31 140p 280!" 26p
much more Crossovers Mains Transformers Triacs LM348 100p NES56 23p 40pin 38p

. . . LM377 170p NES556 60p

Included with our catalogue you will receive: LM378 2300 NESG? 1200
® a reply paid envelope for your first order. LM380 80p RC4136 100p

® a mail order form to facilitate rapid despatch LM381 140p  SN76477 230p

. R . . CA3046 70p LM382 120p TBAB0O 80p
.:‘?'Ocr‘ac:iesscc;\::’l E?Bcggr 10 be used against mail order CA3080 7%p LM386 90p TBABIO 110p
X AU, CA3130 100p 1M387 1200  TDA1022 630p Mi
Available now by post from the address below at a cost of 50p CA3140 60p LM1458 40p  TLOBI 45p sdg‘:\ti:i':mre S:S?TT ggz g$31 322
. ) tr;ggz 1125 tm;ggg 128§ 1tgg§ 122: SLIDE Standard DPOT 17p. Mir_\iaxuvﬂsp each.
Due to stock and administrative problems over the last few months, LF353  90p LM3309 72p  XR2206 300p PUSH Push 1o make 16p. Push to break 22p.
the quality of our service had suffered considerably. These problems LF356 950 LM3911120p  ZN414 80p
have now been resolved and we are confident that we can now offer LM301A 30p LM3914320p  ZN425E 475p ;::; ;::gg
the quality of service we had been accostomed to. We wish to convey LM318  85p" LM3915320p

. g 5 7472 74126
our apologies to any customers who have been inconvenienced. 7473 74132

Standard SPST 40p DPDT 550

Specially designed packs intend-

ed for development work at a -7': ;g ;’:::;

All prices include VAT. Please add considerable saving.

S0p carriage on orders below £15. @ Yw resistors, 10 of each vatue 4.7ohm to 1 Mobm ;:;36 ;:} gg

Contact our sales office with your 2.I1L225334 2|2L"2‘20 % /‘ 3 total of 650 resistors. 530p each. ; 7485 74167
. . Red P/ w resistors. 10 of each value 4.7ohm to 1 Mohm.

requirements on: 01 -464 5770 Green  TIL211 TIL221 16p &, ay’xolal of 650 resistors. 875p each. ;ﬁgg ;::gg

Ygllow TIL213 TIL223 16p 77 Presets. Pack of 6 of each value from 100obms to 7492 74174

Clips 3p 3p I 1 Megohm. a total of 65 presets. 390p each. 7493 74175

VISA DISPLAYS / LED's. Pack containing 10 of each colour LED 7494 74190

DL704  03in CC  130p 0.2 size. Total of 30 Led's + clips. 450p each. 7495 74191

Wowanon wo | | DL707 0.3in CA  130p | Zeners. Pack of § of each value from 2U7 to 33V 7496 74192

FND500 0.5in CA  100p A total of 130 zeners. 880p each. 7412 74196

Faster than a scope
safer than a voltmeter

(LoaIC Y Instant — simultaneous monitoring

MONITOR of the logic state of all IC nodes

LM-1 Just clip it over your IC

LM-1 Instantly and accurately shows both static and dynamic logic
states on a bright 16 LED display.

LM-1 finds its own power.

LM-1 cuts out guesswork, saves time, and eliminates the risk of

- short circuits.

LM-1 is suitable for all dual-in-line logic ICs LED on = logic state

1 (high), LED off = logic state 0 (low), and each LED is clearly

numbered 1 to 16 in the conventional IC pattern.

ON LY £28 '70(Exc|uding P&P and VAT)

k / Total £34.44 including box and instruction manual.
CONTINENTAL SPECIALTIES CORPORATION [ o, o o o o e e e e etriol Estate. Suffron Walden Essox 0811980 1

C.S.C. (UK) Limited, Dept. 1652, Unit 1, Shire Hill Industrial Estate, Saffron Walden, Essex CB11 3AQ
= E = I LM-1€34.44 (incl. P&P and 15% VAT) Qnty. Reqd. [0 For FREE Catalogue tick box | I
Name................ ...

C.S.C. (UK) Limited | enclose POicheque for £. . S99 09 4o R
Dept.  Unit1,Shire Hill Industrial Estate, - Barciaycard, Access, American Express No o
Saffron Walden, Essex CBT1 3AQ | FOR IMMEDIATE ACTION — The C.5.C. 24 hour, 5 day a week sevice, Telephone: (0799) 21682, and give |

Tel: Saffron Walden (0799) 21682
\Telex 817477

I_us your Barclaycard, Access, American Express number and your order will be in the post immediately.-l
—_—— D GEE S S e TEE BN I I RS TR G N I EEm e . ‘
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Movement Alarm

Are you picking up good vibrations? Here’s something for the bad ones.
Alarm your would be snoopers with this “nifty little gadget.’

DO YOU SUSPECT that people are
looking in your drawers? If so, then
this project is for you. The HE
movement alarm will catch them
red-handed.

The circuit really is quite simple
and should pose no problems to the
aspiring amateur. A thyristor’s
latching action is used to hold the
alarm on until the whole circuit is
turned off by disconnection from its
battery supply. Thyristor operation
means that the device can be
interfaced directly to a low-voltage
alarm, e.g. a piezoelectric buzzer {(or
similar), or if you really want to raise
the roof, then a mains powered alarm
can be used. In this case it is safest to
use the thyristor to latch a relay on,
which in turn switches the alarm.
Although this may seem a somewhat
lengthy process, it is preferable to
directly operating the mains device
via the thyristor — things can go
badly wrong unless the builder is
experienced. Dare we say, a shocking
time could be had by all.

~How 1t Works:

The title ‘Movement Alarm’ is a slight
misnomer really. The device doesn’t
actually pick up movement but sound. The
sound of a drawer opening will tend to be of
a fairly low frequency, so the main part of
the device is a microphone followed by a
low-pass pre-amplifier. Q1 and Q2 form the’
pre-amplifier which cuts off frequencies
above about 2kHz. A low frequency sound
picked up by the crystal insert is therefore
amplified and triggers the thyristor THY1.
RV1 adjusts for varied levels of gain to
allow for a range of microphones and sound
levels.

As the supply is DC the thyristor latches
and holds the alarm or relay in its activated
position until the supply is turned off.

Diodes D1 and D2 give an AND function
at the gate of the thyristor, thus disabling it
until both anodes are at positive potential.
Transistor Q3 forms a simple time delay
circuit holding the emitter of Q3 low for a
period of about 10 seconds after switch on.
During this time it doesn’t matter what
sound is picked up and amplified by the
pre-amplifier, the thrysistor cannot be
turned on due to the D1 and D2 AND gate.

[
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AWV ’ Q
RS +8v
1k0
R1 R2 RE R9
6k8 100k 100k 470k
TO ALARM
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ozl 11
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0u o Q183 ARE BCI82L Rs
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ov
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Figure 1. Circuit diagram of the HE Movement Alarm, ensure the thyristor THY1 is

connected the right way round.

Now the smart ones amongst our
readers (and you must be smart to be
reading HE) will at this point be one
step ahead of us and thinking to
themselves — won't the alarm be
triggered as the drawer is shut by the
owner? Well, due to a disabling time
delay of about 10 seconds —
no! With typical HE efficiency we’'ve

thought of everything, haven't we?

All joking apart, this Veroboard
project really is quite a novelty being
so simple, easy to build and yet so
sensitive. A preset resistor caters for
different sound levels, microphones
and personal taste, while battery
operation can mean absolute
portability.
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—Parts List—

1234.8 8708

® 10 11 12 13 14 16 18 17 19 1920 212223 24
i

nOOlOOOOOO

R1

Ré
ofooo mo? 00000 e
RS I+ M
Q3 R3

RESISTORS (All %W, 5%)
R1 6k8
RZ, 6 100k
R3,7 15k _
R4,5,8 Ik
R9 470k

POTENTIOMETERS

RV1 220k Miniature horizontal
preset
CAPACITORS
Cl1 10u

C2,4

16V electrolytic

electrolytic
C3, 680p polystyrene
SEMICONDUCTORS
Q1,3 BCI182L NPN transistor
Q2 BC212L PNP transistor
THY 1 C106D Thyristor
D1,2 IN4148 Diode
MISCELLANEOUS
10 x 24 hole Veroboard, 0.1 inch.
Crystal microphone insert.
6 V Relay or solid state buzzer.
PP3 battery clip.
Case to suit

—Buylines—

The crystal microphone insert and solid
state buzzer can be obtained from most of
the usual mail order companies should you
have difficulties obtaining them locally.
None of the parts should be at all difficult

to find.

All components excluding case should
be available for around £7.

100u 16V printed circuit mounting

o |

Wi You... ? Ir
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Above. Veroboard layout, the large black
circles show breaks in the copper tracks.
The smaller dots show the position of the
components.

Below. The completed Movement Alarm
shown with its case.

Movement Alarm

+9v

ov

Figure 2. Connection detals and vesboard layout of the HE Movement Alarm. The crystal insert cay be of any convenient type, refer to
Building Site on page 26 to find out about versboard construction before you begin this project.

Construction

There’s not a lot to be said really.
Veroboard is an easy method of
joining all the component leads
together in the right places. That is as
long as you insert the components in
the right holes and that you solder
them in carefully without joining
adjacent copper strips. Also
remember to cut the strips in the
correct places.

Of course, neatness is the key, try
to keep all components close to the
board, in this way short circuits are
minimised.

Finally, connect your battery and
go. The circuit is quite simple and

should work first time. HE

P ———

HE

Movement
Alarm

4

RN LT T
.

¥
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BEAGTIES

NOW LOOK BeRE | You

EITHER YOU BEWAVE
XUPY, MAINE !

oR V'Li BISCONNECT Yog!

A T8 No Good You
SAMMY YouR LOGIC
GRTES At (g, ETHER!)

CITY

PROUDLY PRESENT

AGCESSORIES
CATALOGUE
SHOWROOM

Telephone:
ALDERSHOT
0252 318141

Monday-Saturday
9a.m.-6 p.m.

(NO RIGS)

Our catalogue contains small metal
enclosures for every application
including the attractive new G range
cases, with unique integrated chassis
and sloping visor front and the
inexpensive kit-form Veropak. We've
also got circuit boards, accessories,
module frames and plastic boxes — all
to the highest standard to give your
equipment the quality you demand.
Send 40p to cover post and packing

VERO ELECTRONICS LTD RETAIL DEPT.

and the catalogue’s yours.
il

Industrial Estate, Chandler’s Ford,
Hampshire SO5 3ZR

Tel: (04215) 62829
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We predict that this stylish watch will be
a best seller!

CASIO
F300

SPORTS
CHRONO

ONLY
£12.95

Hours. minutes. seconds. am/pm, day and date. Automatic
four year calendar, 1/ 100 second chronograph to 12 hours,
measuring net. lap and first and second place times.
I Backlight. 2 year lithium battery. Water resistant resin case

with stainless steel trim. Mineral glass. A rugged, lightweight
watch and chronograph for the sportsman.

F200 SPORTS CHRONO
NOW £10.95

CASIO
110QS-378B

As F-300 above but with chromep-
lated case and stainless steel
| bracelet.

RRP £19.95

ONLY
£17.95

111QS-34B. Similar to above but without
stopwatch function £14.95.
F-8C. Resin cased version £8.95

NEW SEIKOS

SOLAR ALARM
CHRONO DER 028

Provisional specification. ""Silver
Wave "~ 100m water resistant. OK for
swimming, skiing, etc. Comprehens-
ive display, programmable weekly
alarm, interval countdown alarm,
hourty chimes. 1/100 sec. stop-
watch. 10 year rechargeable battery.

ONLY £69.95

DFT 032. ''Silver Wave' alarm chrono
£49.95
OTHER NEW SEIKOS — SAE for details.

OVER 35 WATCHES TO CHOOSE
FROM!

ILLUSTRATED CATALOGUE |

Casio and Seiko products. Send 25p to: TEMPUS
{Information and Service Centre). 19-21 Fitzroy Street,
Cambridge CB1 1EH.

NEW xxxxx Star Buys xxxxx FROM CASIO

Something to sing about with twelve
programmed melodies!

CASIO
ML90

MELODY
MAKER

RRP £21.95

ONLY .
£19.95 d

Clock, hourdy chimes, calendar to 1999. Alarm 1: 7 different
metodies, changing daily, a fixed melody or buzzer. Alarm 2:
a fixed melody or buzzer. Date memory 1: ""Happy Birthday™’
Date memory 2: 'Wedding March™* or *'Drinking Song’". On
December 24/25 plays “Jingle Bells’*. Calculator with
11-note keyboard, full access memory, square roots, %,
7/32X 21X 4% inches. Wallet. 1 year batteries

PLEASE NOTE

Casio’'s guarantee is ONLY valid if goods
are purchased from an authorised dealer
Authonised dealers are easily recognised
because they do not advertise goods
below a minimum price (our price) Casio
will ONLY supply authonsed dealers

Nevertheless we promise to BEAT (sens-
ible) lower prices on the spot if the adver-
tisers have stocks.

- OUR BEST SELLING
CALCULATOR

FX-8100

1 YEAR BATTERIES

Hours, minutes, seconds, am/
pm, day. Calendar pre-
programmed to year 1999. 24-

oabbbhben hour alarm. Alarm timer, interval
‘ = - - timer, or 1/100 second stop-
oouaoas watch: net, lap 1st and 2nd
oDtSoedt place. Fractions, %, cube roots;
S levels parentheses, hyperbo-
20 i [ ] lics, standard deviations, co-
- ordinates, eonversions.
oBoBo XtoY, XtoM.
[} B8 Yax2%x5%" (RRP £27.95)
Soocwo ONLY £24.95

OTHER CALCULATORS

LC.781 £8.95. MC.34 £11.95. HR.10 £29.95. With
clock, etc. CQ.B2 £13.95. PW.B1 £14.95. AQ.1500
£14.95. AQ.2200 £19.95. MQ.12 £19.95. ML.71
£22.95. ML.B1 £22.95. ML.82 £19.95. Scientifics, with
clock FX.7100 £24.95. Others: FX 81 £12.95. FX,100
£15.956. FX.330 £15.95. FX-510 £19.95. FX-3200
£21.95. FX.BO1P £54.95. FX.502P £74.95. FA.1
£19.95.

SPECIAL OFFER. We are now sole
suppliers of the Casio Master Pack
(RRP £17.95) and are giving one FREE
OF CHARGE with each FX.501P or
FX.502P purchased.

! RETURN OF POST SERVICE

l Postal and telephone orders received before 4.00 p.m. will normally be despatched the same day by FIRST CLASS POST. l
L

PRICE includes VAT, P&P. Send your

Company Order, Cheque or P.O. or phone
your ACCESS or B°'CARD number to:

Send your order by FREEPOST (2nd class post — no stamp required). Please phone urgent orders or use first class mail.

TEMPUS

You asked for a metal version of the best

selling C-80. He m

¥ E-#\
s

CASIO
C-801
Watch
Calculator
Stopwatch

Dual time
RRP £34.95

ONLY o
£29.95 "

Finger touch keyboard. Hours, minutes, seconds, am/pm
and day. Day, date, month calendar pre-programmed to
2009. Protessional 24 hour stopwatch measuring net, lap
and first and second place times to 1/100 second. Dual time
(24 hour). 8 digit calculator. Backlight. Water resistant
chrome plated case with stainless steel bracelet.

C-80 Black resin cased version £24.95

EXECUTIVE ALARM
CHRONOGRAPHS

Full month calendar, tone control, hourly chimes

79cs-s1B 7905-398

Stainless steel Chrome plated

(£44.95) £39.95 (£34.95) £29.95

Hours, minutes, seconds, am/pm and date. Calendar
display. Day, date, month and year. Monthly calendar from
the year 1901 to 2099. 1/10sec stopwatch to 12hrs. Net,
lap 1st & 2nd. 24-hour alarm with 10 step tone control.
Hourly chimes. backlight, lithium battery.

8.6mm thick. Mineral glass, water resistant.

81QS-35B ALARM
CHRONOGRAPH

Now available from stock again I

Stainless steel, mineral glass. Water
resistant. 5 YEAR BATTERY. Hours,
minutes, seconds, day and day. date,
month and year. 12 or 24 hour
display. 24 hour alarm, hourly
chimes. Stopwatch from 1/100
second to 7 hours; net. lap and 1st
and 2nd place times.

(e34.95 £29.95

=1

Now available gold plated 81QGS-358
£34.95

.MANY OTHER CASIO WATCHES
AVAILABLE FROM STOCK.
LADIES MODELS FROM £12.95

Tempus (Dept. HE)

FREEPOST, 164-167 East Road
Cambridge CB1 1BR. Tel. 0223 312866
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Micros
Are Easy:

In this month’s Chit-Chat, Ron Harris
pulls the shrouds of mystery away from
MPUs to reveal just another component!

MICROPROCESSOR is a word you
will find difficult to avoid these days.
Home computing is a rapidly expan-
ding hobby and any self-respecting
office or school has to be equipped
with a computer — of whatever size —
or risk a trip to Coventry.

The aim of this article is to explain
what a microprocessor — MPU for
short — is, and how it fits into a
microcomputer system. Next month
lan Sinclair will be weighing in with a
major new beginners’ series called

“Into Digital Electronics’’ which will
be starting with basics and leading
you simply and logically (ouch!) into
the mystical world of the MPU.

The most difficult thing to compre-
hend in the field of computing is the
jargon its disciples throw around so
freely. Once you understand it, of
course, it’s as clear as day — but how
do you get started?

Well, this is as good a place as any,
so. . .

Above: a close up of the main PCB of the Tangerine Microtan 65 computer system. The
MPU here is the largest of the ICs, to the right of the picture. Most of the other chips are
memory. The full Tangerine system is seen in the heading photo.
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Logical Gateways

An MPU is nothing more than an
adaptable integrated circuit which can
‘impersonate’ any one of a set of
different types of logic circuit when
told to do so. The instructions for what
it is supposed to look like to the sur-
rounding circuitry, at any given mo-
ment, comes from the program sup-
plied by the user. This program is kept
in the computer system’s memory,
without which the MPU is totally use-
less.

An instruction is passed to the
MPU as a 'pattern’ of voltages on its
pins. These voltages are at one of two
levels, HIGH or LOW.

A typical MPU uses eight voltages
to understand its instructions and any
specific pattern will be called a
“’byte’’, or ‘‘instruction word’’.
Manufacturers publish a list of these
patterns, and what they mean to the
MPU, calling it an "“instruction set’".

Exactly what the MPU can pretend
to be is built in by the manufacturer
and will vary a little from IC to IC, but
we can look at some of the more
common varieties.

What To Be Or Not To Be

The first and most common func-
tion is an AND gate. When in this
guise, an MPU monitors two voltages
to see if they are both high, and pro-
duces an output only when they are.

This can be closely compared to,
say, a person’s decision to take a drink
of water from a cup on a table. Two
conditions exist — the first is whether

the person is thirsty or not, and the ‘E,f\ﬁ'
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Voltage A VoitageB Output?

Low Low No

Low High No

High Low No

High High Yes
DUAL INPUT MULTIPLE INPUT

1]

), i

Above: the symbol used for an AND gate in
circuit diagrams. Two inputs are standard
and four such gates would comprise one IC.
Above that is the output, or truth, table for
such a circuit.

second is whether the cup actually
has water in it. Only if both conditions
are satisfied will the drinking action
occur.

For example, an MPU controlling a
burglar alarm might have to decide
whether a door was open or not, as
well as whether or not the alarm had
been set. |f the answer to both is YES
it can ring the alarm beil.

A second type of logic gate is the
OR circuit. Again this does exactly
what its name implies, and if we
return to our two voltages, an output
will be obtained if one OR the other of
these is high, i.e.

Voltage A Voltage B Output?
Low Low No
Low High Yes
High Low Yes
High High Yes

= o=

Above: truth table and circuit symbol for an
OR gate. As with the AND gate, ICs are
readily available containing four dual-input
circuits in one package.

If the program has told the MPU in
our mythical burglar alarm to look at
things as an OR gate now, if either a
door OR a window is open, the bells
will ring. It would be useful as a
second inspection, perhaps after it
has checked to see if the alarm is
switched on.

With proper program control the
MPU could first check out the circuit
as an AND gate, then move on to an
OR consideration if all is well — and
go back again if it isn't! Repetitive but
highly accurate.

54

Branching Out

This brings us to consider a third
ability, that of being able to carry outa
task, depending on certain conditions
being met. Making the MPU run back
around a set of actions until they are
met, is called a “"loop’” and is a very
useful program trick.

MPUs can only handle one job at a
time and so they are by nature slower
than a handful of ICs all dedicated to
being AND or OR gates permanently.
Slower, but infinitely more flexible.

If the job requirement changes, all
the MPU needs is a new program. The
dedicated ICs would all need rewiring,
i.e. a complete circuit rebuild!

In order to carry out.the program
instructions the micro "‘(MPU)"’
needs some help. It needs a system to
work in. The block diagram below
shows one such {simplified) system.

The keyboard and VDU (Visual
Display Unit) are there solely so that
the user can give the MPU instruc-
tions and be sure that it has correctly
understood them. If the program is
already in the memory, they are not
needed at all!

This ‘memory’ is for storing bits of
information that the MPU will need to
complete its tasks, i.e. data and pro-
gram. It can be of two types — RAM
{Random Access Memory), which
generally loses the information when
switched off, and ROM (Read Only
Memory) which is not alterable by the
user and contains things such as pro-

gram language and a monitor, which.
‘checks up’ on the MPU in the course
of its duties. The information in the:
ROM remains intact regardless of
whether or not power is applied to the
system.

Memory size is normally quoted in
kilobytes i.e. 8K is eight kilobytes of
information storage. This means that
approximately eight thousand
‘patterns’ of voltages can be
remembered by the machine. A very
long program!

Clocking In And Out

All parts of the system have to work
together at the same rate, not only to
provide the MPU with information at
the precise moment it is required, but
also that the MPU can supply an
output at the right time. Information
— in the form of voltages — has to be
shifted around the system with per-
fect timing, and this timing is set by
the system clock. This must be highly
accurate and very fast. A normal
speed of operation would be around 2
MHz, or two million changes per
second. The MPU might thus alter its
mode of working this many times in a
second.

The interface is simply to allow the'
voltage changes occurring at the
MPU to affect the world outside the
box and at its simplest could be a
basic relay, switched by the MPU. in
the burglar alarm, for example, this

i—"-', PROGRAMI

INSTRUCTION
. A————
MPU CHIP CT
TIMING
LOGIC =
T =
VIDEO
LOGIC
KEYBOARD
VDU
BUFFERS
b
CONTRO DATA
— -

N

OUTSIDE WORLD

Above: a typical computer system in simplified block diagram form. The ROM (Read Only
Memory) and RAM (Random Access Memory) is there to allow the MPU to store
information — either programs or data — for later use when it needs it. The program
instructions can come from memory, or direct from the keyboard. Information is presented
to the outside world as voltages, either data or control.

Hobby Electronics, August 1980




- A Sy NI

Chit-Chat

might power the bell when told to do
so by the micro.

This output adaptor 1s needed be-
cause the voltage levels in the system
are too small and change too rapidly
to do much work outside. The MPU
needs to be sheltered, or buffered,
from the big bad world! About the
most common adaptor would be used
to enable the MPU to control a printer
and the interface for this could be
quite a complex circuit in itself.

Summary

Not much to it after all, is there? An
MPU is simply a flexible work tool
which can be adapted to do many
different jobs by its controlling pro-
gram. In order to work at all it needs a
memory to store information and
some sort of adaptor between it and
the real world.

One final point | have to make, can
we at HE at least, not refer to MPUs as
‘the silicon chip’” PLEASE? Of course
they ARE produced on silicon but so

: - e . - e B - are most other ICs. The equivalent
.Above: tl:m end result. This particular computeris a Zenith 289, which uses two MPUs — one would be to start callin qa Il cars
is there just to make the keyboard more efficient and easier to use. Printer interface is b , 9

built-in too. Fords’. HE

COMPUTERS

; NEW RANGE
Available August 1980 AVAILABLE
This is the most advanced TV AUGUST 1980
me in th d, ) &
gEaxpar::abl: er y ; We specialise in
néxt year into a full . computer chess
COLOUR CATALOGUE Ly
AVAILABLE WITH over 13 different
DETAILS ON ALL THE models from
£20 to £300

£173.87 + VAT CARTRIDGES
’ RADOFIN
TELETEXT

SPECIAL PRICE B R I DG E MMON Add on Adaptor
£86 + VAT e COMPUTER e — COMPUTERS £199 . yar

4
Plays 1/2/3 or 4 Hands i/ f e
Problem Mode i | CHALLENGER 27 TUNE

INVADERS o Audio Feedback G AMVONMASTER DOOR
Instant Response
—— e QutokSpiElFep i ‘. From £38 to £108. Send for further details. BELL

£1713

DRAUGHTS LEISURE

T
LR
raloal
i
»
& 1
COMEITER *CHEAP TV GAMES
W ——
*, — * Solves Problems * TELEPHONE ANSWERING MACHINES
HAND HELDS + CARTRIDGES * Rejects illegal moves * AUTO DIALLERS
CRINZTRONIC j 2 level machine * CALCULATORS
RADOFIN - DATABASE ete. h £43 + VAT * DIGITAL WATCHES

4 level machine
We keep a full range) £77.78 + VAT w7 PRESTEL

Send for cartnidge lists stating which
g >onieyolloin * HAND HELD GAMES
MALL ORDER SERVICE — Free postage & Packing A et v
SIL8N 5102

TELEPHONE & MAIL ORDERS - accepted on- ’
Access ® Barclaycard ® American Express ® Diners Club SILICA SHOP LTD., Dept. HE 8

CALLERS WELCOME — at our shop 1n Welling — Demonstrations daity 102 Bellegrove Road

Open from 9am-Spm Mon-Sat {Gam-tpm Wed) Welling, Kent DA16 3QF

GUARANTEE — Full 12 months + After Sales Support! Tel:-01-301 1111

We have comprehensive brochures on all products. Please iet us know what you are interested in and we wiit send you detaded brochures AND our own
32 page catalogue covering most gaines on the market.
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All these
advantages...

@ Instant all-weather starting

@ Smoother running

@ Continual peak performance

@ Longer battery & plug life

® Improved fuel consumption

® Improved acceleration/top speed
® Extended energy storage

.In kit form

SPARKRITE X5 is a hugh performance. top gquahty inductive
discharge electronic ignition system designed for the electronics
D.1'Y world. It has been tried. tested and proven to be utterly
reliable. Assembly only takes 1-2 lours and mstallation
even less due to the patented ‘chp on easy fitting

The superb techmical design of the
Sparkritecircuit eliminates problems of the
contact breaker There 1s no musfire due to
contact breaker bounce whichiseliminated
electronically by a pulse suppression
circuit which prevents the unit firing if the
points bounce open at high R P M
Contact breaker burns eliminated by
reducing the current by 95% of the norm

There 1s also a unique extended dwelt
circut which allows the coil a longer
period of time to store its energy before
discharging to the plugs The unit mcludes
built in static timing hght, systems function
light, and security changeover switch
Will work all rev counters

Fits all 12 v negative-earth vehicles :
with coil/distributor ignition up to 8 cylinders.

THE KIT COMPRISES EVERYTHINGNEEDED

Die pressed case Ready drilledt aluminium extruded

base and heat sink. coit mounting chips and accessories All kit
components are guaranteed for a per:od of 2 years from date of
purchase Fully ilfustrated assembly and mstallation instructions are
included

Roger Clark the world famous rally driver
says 'Sparkrite electronic ignition systems
are the best you can buy’ '

Sparkrie

HiGH PERFORMANCE
ELECTRONIC IGNITION

Electronics Design Associates, Dept. HE/8
82 Bath Street, Walsall, WS13DE. Phone: (0922) 614791

Name
Address

Phone your order with Access or Barclaycard
| enctose cheque'PQ's for

inc. VAT ana PP, QUANTITY REQ'D, £
X5KIT £16:95
ACCESS DR BARCLAY CARD No. Send SAE df brochure only required.
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H.E. PROJECT KITS

£p
Microbe R/C System (less Servaos) ZD45 June 80 1250
Fog Horn ZD44 June 80 450
*Egg Timer ZD43 June 80  6.50
Mini Clock ZD10 May 80  26.00
5080 Pre-Amp DN May 80  32.00
Track Cleaner D12 May 80 1.15
*R/C Speed Controller ZD3 April 80 9.60
Hobby Com ZD8 April 80 28.60
Electronic Ignition D2 April 80 1825
Digital Frequency Meter ZD9 April 80 27.75
Passion Meter ZD6 Feb 80 5.00
Wind Indicator Z2D42 Feb 80 9.00
Infra Red Remote Control ZD7 Feb 80 19.35
Scalextric Lap Counter D4 Jan 80 5250
Crosshatch Generator ZD4 Jan 80 11.25
Digi-Die ZD5 Jan 80 5.50
Ring Modulator ZD1 Dec 79 8.50
Scalextric Controller 2039 Dec 79  21.50
Bargraph Car Voltmeter ZD40 Dec 79 6.60
Guitar Tuner ZD38 Nov 79 8.50
*R2 D2 Radio ZD37 Nov 79 8.60
Tantrum 2033 Oct 79 37.50
Hobbytune ZD34 Oct 79 18.00
Multi Option Siren ZD36 Oct 79 10.50
Analogue Audio Frequency Meter ZD35 Oct 79 15.00
Combination Lock ZD29 Sept 79 1250
*Starburst ZD30 Sept 79 1450
Lamp Dimmer D3N Sept 79 6.50
Ultrasonic Switch ZD32 Sept 79  21.00
Constant Volume Amplifier ZD28 Aug 79 1150
Injector Tracer 2027 Aug 79 450
LED Tachometer ZD26 Aug 79 1475
Baby Alarm 2025 July 79 1350
Points- Switch ZD24 July 79 1250
Linear Scale Chmeter ZD23 July 79  14.00
Shark 2022 July 79 22.75
G.S.R. Manitor ZD19 June 79 1050
Envelope Generator ZD20 June 79 1119
Drill Speed Controller yA YA June 79  7.00
White Noise Effects Unit ZD18 May 79  16.85
Parking Meter Timer D17 May 79 6.70
Digibell Project ZD16 May 79 5.00
Variable Power Supply 0-30V 1 AmpZD15 May 79  30.00
Audio Mixer D14 Dec 78 2030

OTHER KITS

loniser with case and accessories ZD13
*100 Watt Amplifier USBs 2xLM391 ZA3

| *Analogue Reverb USBs

1xSAD1024 ZA35
All kits supplied with P.C.B. and Cases.

Items marked * no cases supplied.

If you do not have the issue of H.E. which contains the
Project, we can supply a reprint at 40p extra orders. Please
add 30p post and packing. Add 15% VAT to total order.

Callers please ring to check availability of Kits.

T. POWELL

306 ST. PAUL'S ROAD
HIGHBURY CORNER, LONDON, N.1
TELEPHONE: 01-226 1489

‘ Access/Visa accepted
Shop hours: Mon. to Fri. 9-5.30. Sat. 9-4.30
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Gas Detector

Protect your floating or mobile home from a big bang with the HE Gaztec gas
monitor. A device to warn you of the presence of combustible gas, which
incorporates a low voltage indication to warn you of a poor battery condition

THE INITIAL AIM of the project was
for an alarm to operate when the
amount of cooking gas in the
atmosphere increases past a
predetermined level. Obviously this
makes the device suitable for use m
boats or caravans to detect if the
level of gas (due to leakage) is
reaching combustion proportions.
However, propane, butane, natural
and town gas will all trigger the
alarm before their danger levels are
exceeded so the HE Gaztec is not
restricted only to use in boats and
caravans.

The power requirement of the
device is minimal, 12VDC thus
allowing its use in a boat or caravan
(car battery). To ensure utmost safety
the device emits a warning when the
battery voltage drops below 11 volts,
at which time the owner knows it's
time to recharge the battery.

Use is made of a special gas
sensing transducer. Inside the unit
is a heated filament. The voltage
across this filament varies with the
level of combustible gas in the
atmosphere. Modern instrumentation
and transducer measuring
techniques are utilised to detect
when the level of gas increases
towards danger proportion and to
trigger a loud piercing alarm.

The HE Gaztec is a potential
life-saver using four common ICs and
one transistor in a simple yet
ingenious circuit (mounted on one
PCB) which fits neatly into a readily
available plastic moulded case.
Without doubt, the HE Gaztec is the
best gas detecting project to appear
on the hobbyist scene.

Construction

With our PCB design construction it's
easy. Start by cutting out the part of
the board which is to fit round your
alarm device. The size of the cut-out
depends on the actual size of the
alarm which you use, but the
semi-oval shape seen on the PCB
layout defines the maximum area
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This good looking piece of electronic wizardry could end up saving your life one day.
The metallic “‘nose’ at the top is the gas sensor and the round black object undermeath

it is the solid state alarm.

which can be cut out without

-possibly affecting the circuit itself.

Next, all resistors, capacitors and
IC sockets should be fitted followed
by IC1, Q1 and the diodes. All
connections to and from the board
are best made at this stage. Make
sure that the connections to the gas
sensing transducer are correct — this
is most important!

Finally, fit the remaining ICs into
their sockets being careful not to
damage IC3 and 4 by static
discharge as you handle them.

Setting up is not difficult. Turn the
preset RV 1 rully anticlockwise.
Connect your HE Gaztec to the 12V
battery. Slowly turn the preset
clockwise until the alarm sounds.
Push the ‘‘clear’’ pushbutton and the
alarm should stop. Turn the preset
just a fraction anticlockwise — the
device is now set.

You can test the under-voltage
warning by running the unit from a
9V battery. Approximately every 40
seconds the alarm should sound,
only for an instant.

SIDE VIEW OF
GAS SENSOR
SHOWING SECTION

DIMPLE
UNDERNEATH P 1
VIEW /
o

SENSING
ELEMENT

COMPENSATING
ELEMENT

The heart of Gaztec, the gas sensor itself,
which is glued to the lid of the case with its
leads protruding through.

A word of warning — do not test
your detector, by holding the sensor
in a continuous flow of gas such as
that from a cigarette lighter. The
heated element can easily burn out in
these conditions. {;;
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S

TRANSISTOR

SWITCH ALARTY

STABLE SENSOR BISTABLE
VOLTAGE COMPARATOR LATCH
N
7
GAS
SENSOR BATTERY ASTAB|LE
COMPARATOR {1 pulse
I every 40 secs)
BATTERY

Fig. 1. A comprehensive system diagram of HE Gaytec, showing all important parts of
the circuit as blocks. By referring to the How it Works section and the circuit diagram
on page 59 along with this, the mode of operation should be easily understood.

Fig. 2. Below. The overlay of the printed
circuit board whose foil pattern can be
found on page 73. The oval shape at the
bottom of the overlay should be cut out
first, before any components are inserted.
Make sure that all integrated circuits are
inserted correctly.

Buylines

A complete list of all components, bar the
case, is obtainable from Technomatic, who
advertise with us, at the very reasonable
price of £17.

The case is model CM5 125K from OK
Machine-Tool (UK) Ltd, Dutton Lane,
Eastleigh, Hants.

REMOTELY
ON CASE
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—Parts List

RESISTORS(all %4W 5% except where stated)

R1,2 10k
R3 8k2
R4 12R % watt
R5,7,8 1k
Ré6,11,12,
1517 100k
R9 479k
R10 33M High ohmic thick film
resistor
R13,16 4k7
R14 3k3
POTENTIOMETERS
RV1 10k Miniature horizontal
preset
CAPACITORS
Cl 220u 16V electrolytic
C2 100n polyester
C3 2u2 polycarbonate
C4 220n polyester
SEMICONDUCTORS
IC1 7805 5V voltage regulator
Amp
IC2 741 Op Amp
IC3 3130 Mos-fet Op-Amp
IC4 4001 Quad, -2-input NOR
gates
Q1 TIP121 Darlington transistor
D1 IN4001 1 Amp diode
D2,3 IN4148. Diode
MISCELLANEOUS
Gas Sensor see Buylines
PB1 Push-to-make,
momentary action
12 V Solid State alarm
Case to suit. — see Buylines
——
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Gas Detector

A4
k3

IC1 IS 7805

IC2 15 741

1C3 15 3130

IC4 15 4001

D115 1N4148

D2 & 3 ARE 1N400t

Q115 TIPI2Y

GAS SENSOR; SEE BUYLINES

ALARM IS 12V AUDIBLE WARNING DEVICE

R2
10k

VGAS SENSOR

SENSING ELEMENT

m
'rg
L
r

220u 100n
R8
%0

COMPENSATING
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Fig. 3. The circuit diagram or schematic of the Graytec gas detector.

How it Works-

Taking a look at the block diagram of Fig 1
the HE Gaztec assumes a somewhat frien-
dlier appearance. By cross referring from
the schematic to the block diagram the
circuit should be easily understood. The gas
sensing transducer has a stable voltage of
exactly 3 volts applied across it derived
from IC1, a voltage regulator and dropping
resistor R4.

The voltage at the output of the sensor is
compared with a portion of a stable voltage
(from the preset RV1) by an op amp
circuit called (remarkably) a comparator.
When gas is in the surrounding atmosphere
the voltage at the output of the sensor
increases causing the output of the compa-
rator to jump to a high position. This
triggers a bistable latch formed by IC4 a
and b, which in turn holds transistor switch
Q1 on until the “clear” button is pressed.

Q1 can also be turned on by the astable
formed around 1C4c and d, so that it is on
for approximately 200mS every 40 secs.
This astable can be disabled or enabled, i.e.
stopped or started, simply by the output of
IC2, another comparator, which compares
the junction of R1 and R3, a voltage divider,
with the stable voltage from IC1. Whenever
the voltage at the junction falls below 5
volts (the voltage of the regulator) then the
astable Is turned on. Therefore, a low
voltage from the battery causes the alarm
to be sounded but so as not to drain any
more current from the battery than
necessary, it is sounded regularly every so
often. This also differentiates from a de-
tection of gas.

-
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WEST HYDE CASES FOR H.E. PROJECTS

Power Supply Unit (May 1979) Order Code SWF 2221
Digibell Project (May 1979) Order Code MIN 020 +020A
Baby Alarm (July 1979) Order Code BOC 440
Scal ic Lap C {January 1980) Order Code BOC 670
Crosshatch Generator (January 1980) Order Code SAM 003 :
System 5080A Amplifier Module (March 1980) Order Code ACE 100K
System S5080A Power Supply (March 1980) Order Code MD4 01K
Hobby Com (April 1980) Order Code PRB CTB1

PLEASE SEND FOR OUR FREE
80-PAGE CATALOGUE & PRICE LIST

System 5080 Pre-Amp (May 1980). Order Code Ace 300K
L.C.D. Clock (May 1980). Order Code BOC 7068
Car Power Booster. (June 1980). Order Code ACE 100K.

THE BIGGEST SELECTION OF CASES IN EUROPE

WEST HYDE

WEST HYDE DEVELOPMENTS LIMITED, UNIT 9, PARK STREET INDUSTRIAL ESTATE. AYLESBURY, BUCKS. TEL: 0296 20441

‘Firestik’

ANTENNAS

MODEL KW2 £14.40
2' 5/8 + wave 3dB gain. Fire-
power rating — 100AM watts,
200 SSB.

MODEL KW3 £15.55
3’ 6/8 + wave 6dB gain. Fire-
power rating — 300AM watts,
600 SSB.

MODEL KW4 £16.70
4' 5/8 + wave 6dB gain. Fire-
power rating 400AM watts,
800 SSB.

MODEL KWS5 £17.55
5' 5/8 + wave 6dB gain. Fire-
power rating — 500AM watts,
1000 SSB.

MODEL KW7 £20.15
7' 3/4 + wave 6dB gain. Fire-
power rating — 700AM watts,
1400 SSB. + Base/Cable.
® 27MHz = 120 Channel Plus
Tunable to 10 Meters.

UNTIL C.B. IS LEGALISED WE
DO NOT SUPPLY RIGS.

e N ey

i

REBEL 500
£10.95

We stock a very large selec-
tion of CB Accessories. If
what you require is not in
stock we will gladly order.
Dv27

DX27

5/8 HELICAL WHIPS
FULLY DISGUISED
ANTENNAE

BASE STATION ANTEN-
NAE

STARDUSTER ETC.
SWR METERS

POWER METERS
POWER SUPPLIES
SLIDE MOUNTS
SUPPRESSION KITS
MAGIC MIKES

POWER MIKES
ANTENNAE MATCHERS
SPLITTER BOXES

@ C.B. BOOKS

Big Dummy’s Guide £2.75

C8 Lingo Bible £2.75

Best Book on CB £3.95

CB Yearbook 1980 £2.25

4+ 25p per book p&p.

Car Spares — Accessories — Customizing Equipment

TEL: CHERTSEY (STD 09328) 62556
229 CHERTSEY ROAD
ADDLESTONE, SURREY

Citizen Band, Antennas and Accessories
for Marine, RV, Truck, Auto, Van
Motorcycles . . . Mobile and Indoor/

Outdoor Base Applications
10-4 Good Buddies

Come to us for your

60
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Books from the HE Book Service

28 Tested Transistor Project

............... £1.55
Richard Torrens. The projects
can be split down into simple
building blocks which can be
recombined for ideas of your
own.

Electronic Projects for Be-
ginners  .......... £1.65
F. G. Rayer. Divided into ‘No
Soldering Projects,” Radio and
Audio Frequency, Power Sup-
plies and Miscellaneous.

Practical Electronic Calcula-
tions and Formulae . £2.55
F. A. Wilson. A valuable
reference for the home and
laboratory, containing all the
most frequently used, and
some of the ‘less well-known
electronic formulae and calcu-
lations.

Popular Electronic Projects
£1.75
R. A. Penfold. A collection of
the most popular types of
circuits and projects using
modern, inexpensive and freely
available components.

POPULAR ELECTRONICS
BOOKS

Sinclair, |I. R., Introducing

Electronic Systems . £1.95
Sinclair, I. R., Introducing
Amateur Electronics . . £1.65

Sinclair, 1. R., Electronic Fault
Diagnosis .. ....... £3.55
Sinclair, I. R., Repairing Pocket
Transistor Radios ... . £2.60
Sinclair, 1. R., Oscilloscope In
Use ............. £3.10
Sinclair, i. R., Understanding
Electronic Components £4.20
Sinclair, |. R., Understanding
Electronic Circuits . £4.20
Kitchen, H. T., Handtools For
Electronic Workshop . £2.95
Kitchen, H. T., Electronic Test
Equipment ... ... .. £5.20
Capel, V., How To Build Elec-
tronic Kns ........ £2.35
Darr, J., How to test almost
everything electronic . £3.70
Brown, R. M., How to read
electronic circuit diagramz

AUDIO

Earl, J., Audio Technicians
Bench Manual ... .. £3.70
Earl, J., Pickups and Loud

Speakers .. ... .. .. £3.70
Earl. J., Tuners and Amplifiers

.......... . £3.20
Earl. J., Cassette Tape
Recorders . . ... .. .. £5.40
Earl. J., ABC of Hi-Fi . £4.35

Capel, V., Microphones in Ac-
ton . .......... .. £3.15

Digital IC Equivalents and
Pin Connections . £2.85
Adrian Michaels. Covers most
popular types and gives details
of packaging, families, func-
tions, country of origin and
manufacturer.

Radio Stations Guide £1.75
B. Babani and M. Jay. An inva-
luable aid to everyone with a
radio receiver helping them to
obtain maximum entertain-
ment, value and enjoyment
from their set.

IC 555 Project ..... £2.05
E. A. Parr. Circuits are given for
the car, model railways, alarms
and noise makers. Also covers
the related devices 556, 558
and 559.

Second Book of CMOS IC
Projects ......... £1.80
R. A. Penfold. Following in the
success of the original.CMOS
projects book we present the
second volume covering all
aspects of CMOS technology
from multivibrators to trig-
gering devices.

Electronic Security Devices

£1.75
R. A. Penfold. Full of construc-
tional circuits covering the most
basic security systems to the
Ultrasonic and Doppler Shift
systems

How To Build Your Own

Solid State Oscilloscope
£1.80

F. G. Rayer. The book contains

.concise practical instructions so

that even an inexperienced
hobbyist can construct a fairly
sophisticated instrument with
the minimum of difficulty and
expense.

50 FET (Field Effect Transis-
tor) Project ....... £1.55
F. G. Rayer. Contains some-
thing of interest for every class
of enthusiast. Short Wave Lis-
tener, Radio Amateur, Experi-
menter or audio devotee.

Linear IC Equivalents and
Pin Connections . £3.10
Adrian Michaels. Gives most
essential data for popular de-
vices.

Essential Theory for the
Electronics Hobbyist £1.55
G. T. Rubaroe gives the hob-
byist a background knowledge
tailored to meet his specific
needs.

Beginners Guide to Building
Electronic Projects . £1.55
R. A. Penfold. Covers com-
ponent identification, tools,
soldering, constructional
methods and examples of
simple projects are given.

50 Projects using IC CA3130
............... £1.25
R. A. Penfold. Describes audio
projects, RF project, Test
Equipment, Household and
miscellaneous circuits.

50 Circuits Using 7400
SeriesiCs ........ £1.65
R. N. Soar. The author has
managed to compile no less
than 50 interesting and useful
circuits using this range of de-
vices, covering many different
aspects of electronics.

Capel, V., Improving Your Hi-Fi

............ £3.65

Capel V., Creative Tape Record-
T R €4.20
Hellyer, H. W., Tape Recorders
............... £4.45

Sinclair, 1. R., Audio Amplifiers
For Home Construction £2.85

RADIO CONTROL

Drake, J., Radio Controlled
Helicopter Models . £4.20
Jeffries, C. R., Radio Control
For Model Yachts . £3.85
Safford, E. L., Radio Control

Manual . ......... £2.60
COOKBOOKS
Tracton, K., BASIC Cookbook
......... £4.10
Lancaster D., TTL Cookbook
............... £7.00
Lancaster, D., RTL Cookbook
............... £4.65
Lancaster, D., CMOS Cookbook
.............. £8.20
Jong, W., IC Op Amp Cook-
book . .......... £10.00

Lancaster, D., T.V. Typewriter
Cookbook . . .. £2.75
Lancaster,'D., Cheap Video
Cookbook . ........ £7.00
Jong, W., IC Timer Cookbook
£7.50
Lancaster D lncredlble Secret
Money Machlne (3 how to cook
book for setting up your com-
puter or technical business)
£4.95

QUESTIONS AND ANSWERS
SIMPLE AND CONCISE
ANSWERS TO MANY QUES-
TIONS WHICH PUZZLE THE
BEGINNER.

Coker, A. J., Q & A On Electric
Motors . .. .. ... ... £1.90
Hellyer, H., Q & A On Radios
andT.V. .. .. ... £1.90
Hibberd, R., Q@ & A On Inte-
grated Circuits
Jackson, K., Q & A On Elec-

tricity .. .. ... ... .. £1.90
Brown, C., Q & A On Hi-Fi
............... £1.90
Brown, C., Q & A On Transis-
tors .. ... £1.90

Brown, C Q & A On Elec-
tronics .. ... ... ... £1.90
Reddihough, J.. Q & A On Col-
ourT.V. . ......... £1.90
Miller, H., Q & A On Electric

Wiring £1.90
CONSTRUCTOR GUIDES

Graham, P., Simple Circuit
Building ... £2.70
Colwell, Electromc Dia-
grams . .......... £2.70
Colwell, M Electronic Com-
ponents £2.70
Colwell, M., Printed Circuit
Assembly . £2.70

Ainslee, A., Practical Electronic
Project Building . £2.70
Colwell, M., Project Planning
and Building . £2.70

BEGINNER'S GUIDE
Sinclair, 1. R., Beginner’'s Guide
To Tape Recording . £3.45

Sinclair, |. R., Beginner’s Guide
To Integrated Circuits . £3.45
Sinclair, |. R., Beginner's Guide
ToAudio ......... £3.45
King, G. J., Beginner's Guide
ToRadio ......... £3.45
King, G. J., Beginner's Guide
To Television . ... .. £3.45
King, G. J., Beginner’'s Guide
ToColour TV. ... .. £3.45
Guilou, F., Beginner's Guide To

Electric Wiring . . . .. £3.45
PROJECT BOOKS
Marston, R.M., 110 Cosmos

Digital IC Projects For The
Home Constructor . £3.95
Marston, R. M., 110 Wave
Form Projects For The Home
Constructor ... £3.95
Marston, R. M., 110 Op Amp
Projects For The Home Con-
structor
Marston, R. M., 110 Semicon-
ductor Projects For The Home
Constructor . ] £3.95
Marston, R. M., 110
Thyristor / SCR Projects For The
Home Constructor £3.95
Marston, R. M, 110 Electronic
Alarm Projects For The Home
Constructor . £3.95

‘Marston, R. M, 1 10-|ntegrated

Circuits Projects For The Home
Constructor .. .. ... £3.95
Marston, R. M., 20 Solid State
Projects For The Car and
Garage ....£3.20
Marston, R. M., 20 Solid State
Projects For The Home £3.20

Note that all prices include postége and packing. Please make ch;ques, etc. payable to Hobby Electronics Book Service (in sterling only

please) and send to:

‘Hobby Electronics Book Service

Modmags Ltd
145 Charing Cross Road.
London WC2H OEE

* Prices may be subject to change without notice.
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Op Amp Checker

Construct your own vital test equipment with HE. An ideal first-time project which

will be handy for many years to come.

The HE Op Amp Checker is a useful
device designed to give easy and
quick checking of IC operational
amplifiers having the standard 8 pin
DIL (Dual in line) package and pin
connection layout (or TO-99 types
with their leadouts formed into an 8
pin DIL configuration). The op amp is
inserted into a DIL socket situated on
the lid of the case and if it is working
an LED indicator flashes on and off
when a 'push to test’’ switch is
operated. However, if the op amp is
faulty in any way the LED remains
either on or off, giving an instant
check on the op amp’s state.

The device is simple to construct
and use and is very cheap, as it relies
totally on the operation of the IC
under test rather than any active
components ot its own. A handful of
resistors, capacitors and an LED form
the circuit which is constructed on
veroboards. However, you could try
your hand at designing and making
your own P.C.B. if you wish, as the
circuit is quite a simple one.
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Figure 1. The underside of the board
showing “’break’’ points.

Figure 2. Board layout and wiring connec-
tions of the Op Amp Checker.
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Construction

As far as construction of the circuit
itself is concerned there is nothing
unusual. The veroboard layout is
uncluttered and neat, and builders
should find no problems to hoid them
back. If you are not too sure about
the use of veroboard then take a look
at Building Site on page 26

However, our prototype has a
rather novel method to interface with
the outside world. We have used a
wire-wrap socket to “'piggy-back”’
with the IC socket mounted on the
veroboard. The, wire-wrapping socket
is mounted on the top of the case —
after 8 small holes have been drilled
in the case to allow the eight wire
wrap tags to go through! Pushing the
veroboard up onto the wire-wrap tags
conveniently mounts the board as
well as making tne ncessary
connections between the op amp
under test and the rest of the circuit.
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PB1
PUSH TO TEST

9 ? 1 C O e @)
L | rov
<.

Parts List

RESISTORS (all %W, 5%)

R1 100k
R2,5,7 1k0

R3, 4 120k
R6 15k

CAPACITORS

R1
100k

Cit 100n polyester
C2,3 10u 10V electrolytic

SEMICONDUCTORS
0.2” Red LED

LED 1

Cc1

00n
1 R2

1k0

MISCELLANEOUS

10 strips X 24 hole 0.1” veroboard
PB1 — push to make switch

8 pin IC socket

8 pin wire wrapping socket

Case to suit

PP3 battery and clip

eR=C2
“T 10u

—Ve

—

-—

Figure 3. The circuit diagram of the Op Amp Checker.

Figure 4 shows the method of construction using a wire wrapping socket to provide

connections between the IC under test and the board.
-
meee ——BUYlINES
8—PIN SOCKET

Your local stockist should have all parts
which we specify, except possibly the wire-
wrapping socket, but most of the mail-order
companies who advertise with us may be
able to help.

The device being tested is connected up as a
non-inverting amplifier, with the non-
inverting (+) input biased by R3 and R4.-R1
and R2 are a negative feedback network
giving a closed loop voltage gain of 101 times
(closed loop voltage gain equals R1 plus R2
divided by R2). The open loop voltage gain of
an op amp is the gain without any feedback
applied — this is generally of the order of
100,000, a value much too high to be of any " VEROBOARD
use. Applying negative feedback reduces this
to a reasonable value — the closed loop
voltage gain. LED 1 is the LED indicator and
is connected to the output of the op amp via
current limiting resistor R5. The LED will
switch on when the output of the test device
is in the low state, and off when it is high.

R6 and R7 attenuate the output voltage of
the amplifier, giving a nominal sixteenfold
reduction in the output signal amplitude. C3
couples the output from the attenuator to the
non-inverting input of the test device, pro- ORDINARY
viding some positive feedback. If the test 8—PIN SOCKET
device is functioning properly, the voltage
gain its provides will considerably more than ) - )
compensate for the losses through the atte- Figure 4 shows this in detail. Be
;‘;‘::3;;. :;]‘do:h: fce"":“li:e:‘;izu v‘v’ls‘cel:"aé%v“‘l‘ 5 careful that you get the veroboard
operated and power is supplied to the circuit. the right way round i.e. pin 1 of the
The repeated changes in the state of the wire-wrap socket going to pin 1 of
output will cause LED 1 to flash on and off, the normal IC socket. Mount PB1,

The approximate, parts only (le no case)
cost Is £2.50.

e e o S | st push button and LED 1., the
cortamly fal to provide any significant vol- indicator LED into the front panel.
tage gain, and its output would then remain All that remains is to connect your
in a fixed state. battery and find an op amp that

needs testing! HE

Hobby Electronics, August 1980 63



‘ : B ANTENNAS AND ACCESSORIES

CB and monitor antennas
CB Accessories

cre= =p ey Watch for the new film
Irestl Citizen Band Fiblreglass Antennas and Accessories “SMOKEY AND THE BANDIT II”

for Marine, RV, Truck, Auto, Van and Motorcycle. starring BURT REYNOLDS and
ANTENNAS ANTENNAS!
[T ——————
c I CB MOBILE ANTENNA SERIES ,
W and the Shakespeare fiberglass Super
EE=S=S = Big Stick™ base station antenna

Gc SWR METERS, NOISE SUPPRESSION FILTERS, T.V.I. FILTERS, CO-
ELECTRONICS PHASORS, ANTENNAS, LEADS AND NUMEROUS OTHER

ACCESSORIES.

Microphones, Power Supplies, SWR Meters, Linear Amplifiers, Preamplifiers,
Antennas, Frequency Counters etc., etc. . . . .

TELEX MICROPHONES AND HEADSETS

TURNER. ANTENNAS AND MICROPHONES

Mﬁ-ﬁnq CB MOBILE AND BASE STATION ANTENNAS

K4O SPEECH PROCESSORS AND BASE LOAD ANTENNAS

WE ARE UK DISTRIBUTORS FOR THE MANUFACTURERS LISTED ABOVE AS WELL AS
MANY OTHER COMPANIES. WE BUY DIRECT FROM THEM WITHOUT ANY MIDDLEMEN
SO THE PRICES WE CAN OFFER ON THEIR PRODUCTS ARE SOME OF THE BEST IN THE

COUNTRY AND THEIR RANGE IS VAST. COME AND SEEUS . . . . . IT MAKES SENSE!
*k SEND £1 FOR A COMPREHENSIVE CATALOGUE #*
- _ 3 - = UK RETAIL OUTLETS IN SELECTED
W Y M g Smer, RisEgierton, AREAS STILL BEING SOUGHT
INTIJO Middlesex TW17 98L, England. :
Tel. *% UNTIL RIGS BECOME LEGAL
Ltd. Walton-on-Thames (STD 09322) 48145 WE ARE UNABLE TO SUPPLY
COMMUNICATIONS EQUIPMENT DISTRIBUTORS RT3
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One

Breaker

Four

Send any news, comments or information you may have to:
Breaker One Four, Hobby Electronics, 145 Charing Cross
‘Road, London WC2H OEE.

All quiet on the CB front, no news is good news — or is it. Rick Maybury looks at the
latest happenings on the CB and Open Channel scene

Y

INCREDIBLE, that's the only work that adequately
describes the response to our Nationa} Directory of
Handles. Over twelve thousand of you have submitted
your handle. Our problem is that it’s absolutely impos-
sible for us to include it as a free supplement. Before you
go shouring ‘foul’ consider this, if we use the smallest
practical type size we can get around 150 names per
page, it doesn’t take a degree in mathematics to work
out that we’ll need around 60 pages of HE to take them
all. | don‘t think that would go down too well with our
printers.

Our aim now is to produce the Directory as a ‘Special’
in its own right. To make it really worthwhile we‘re going
to include a couple of features and general information
on the CB scene in this country. Compiling the list has
proved something of a headache so we're using one of
our office computers to sort out the names alphabetically
and allocate each handle a number. Obviously all this is
going to take time, we anticipate publication around
September, hopefully we’ll be announcing the date and
cover price next month.

Open Channel

Still no news on the arrival of Open Channel, various
rumours are flying around for another announcement,
January 1st, ‘81 is the most popular so far. The Green
Paper discussion document has yet to appear, it may
well be available by the time you read this. You can make
sure of your copy by pestering your local HMSO (Her
Majesty’s Stationery Office) or by writing to the Rt Hon
William Whitelaw (usual address, Houses of Parliament,
Whitehall, London SW 1), he should be able to tell you
when. While you're at it you may like to tell Mr Whitelaw
how distressed you are at having to wait for so long, you
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could also impress upon him that the Government is
losing an awful lot of money through not collecting
license fees, VAT etc.

Trafalgar Demo

.As luck would have it the Trafalgar Square Demonstra-

tion will have been and gone by the time you read this (a
full picture report next month of course), at the time of
writing it looks set to be the biggest so far. Doubtless
there will be other demonstrations in the coming
months. Time and again people have asked us why we
do not give more warning of these events (the usual
excuse for not turning up), all we can do is relay
information, the constraints of a monthly publication
demand that we know at least two months before the
event if we're to give it a mention. Soclub organisers and
campaign leaders please note, we're only too happy to
give your event a mention but let us know in good time
The same goes for clubs, it's no good phoning us up
and complaining that a club we mentioned in one of our
directories no longer exists, if you don’t tell us about it
how are we supposed to know?

Breadboard 80

Most of our regular readers will know of the annual
Breadboard Exhibition held in London in November, well
this year it has fallen on Modmags (us) to organise the
show. Last year our theme was the amazing Hebot robot,
this year we hope to make CB the focal point of the
proceedings. Already we have some of our regular CB
advertisers booked for space, a couple of stands are still
free so if you run a shop, club or any other CB organisa-
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C.B. SCOTLAND

Scotland's first suppliers of C.B.
Accessories bring you: —

Aerial
erais Suppliers of Quality CB Antennas
Meters and Accessories
In fact you name it OPEN 7 DAYS A WEEK
We stock it

79 Far Gosford Street
Coventry

But sorry, no rigs Telephone: (0203) 29567

Smokey Bear says negatory
We are also TANDY dealers for the
‘Radio Shack’ range of accessories.

‘"GTOR MOR RIS All leading brands in stock

(Audio Visual) Ltd.

340 Argyle Street H.M.P., HY-GAIN TELEX

Glasgow

That's a big 10-4

CB Equipment
Specialists

the UK's leading CB
equipment supplier..!

All types of antennae — disguise, tri-band, DV27, DX27, B27, T27, dipoles, twins — every possible type/position of mount. We're
approved distributors for antenna specialists. We also sell burners (50-1000 watts), pre-amps, SWR meters, mikes, test
equipment, suppression gear, plus, connectors, books, etc. In fact, anything to do with CB EXCEPT RIGS. Special pledge — we
will match or beat any genuine price anywhere in the UK.

Mail order expressed by Red Star, all goods returnable if not satisfied.

Phone your requirements, quoting your Access or Barclaycard number for immediate despatch. We'll help with any problems,
by phone if at all possible.

Our new address is: 7 O _2 7 bf eakef S

72-74 Queen’s Road, Hersham, Walton-on-Thames
Tel. Walton-on-Thames 47395
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tion and you want to get your name down for stand
space then write to or phone Peter Freebey at our usual
number for details. The show will be held at the Royal
Horticultural Hall between the 26th and 30th of
November. It will stay open late on.the Thursday and
open for the first time ever on the following Sunday.

Club Gall

The club scene is livening up at last, the Ten-Four Club in
particular has been undergoing some dramatic changes.
After a number of internal disagreements the club has
elected a new committee and a very good job they are
doing too! At the beginning of June the club entered a
float in the Waltham Forest Carnival (North East London)
and as you can see from the photographs considerable
imagination went into the design of the float. In fact they
took third prize in their class and collected a tidy sum for
local charities in their ‘Big Rig’ collection boxes. Events’
like these are superb publicity for the campaign, indeed
the 10-4 Club attracted a number of new members and
some favourable ‘write-ups’ in the local press. If any
other clubs are organising similar events then we would
be only too happy to send along some of our ‘Legalise
CB’ Baloons to decorate your float or stand.

Above, the 10.4 Club’s float, how about the rig above the drivers
cab — big enough?

Below. The camival underway, the collection boxes raised a few
eyebrows.
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Here's this month’s selection of club addresses.

10-4 CLUB
Secretary lan Leslie
BM/10.4

London WC1.

Meetings every other Tuesday (1st July, 15th July etc)
at the 'Essex Arms’ Forest Road, Walthamstow and last
Wednesday each month at the ‘Kings Oak’, High Beech,
Loughton (for formal club meetings), all are welcome.

EDINBURGH CB RADIO CLUB
Secretary: Jim Martin

22 Ross Gardens,

Edinburgh, EH9 3BR.

OPEN CHANNEL CB CLUB, PRESTON AND DISTRICT
(Formerly Preston CB Club)

Chairman: F. W. McKeown

Secretary: S. J. Battersby (Address below)

17 Coronation Street,

Blackburn, BB1 6BS.

'HART OF ENGLAND CB CLUB
Secretary: Mrs S. K. Wilson
58 Clarendon Road,

Hinckley,

Leicestershire.

Please note that the Weymouth CB Club has been
dissolved. Anyone in the Weymouth area starting a club
might like to drop us a line.

The UBA ESSEX has been renamed the ESSEX CB
CLUB, the address is still the same as the one given in
the June issue.

Monitor
Bet you've seen the Monitor Offer on page 71, if you
haven’t sent your order in yet then why not? For the
ridiculously low price of just £11.50 (including VAT and
-everything) you'll get a superb Short Wave converter
and believe us, it's just about the best one you can buy
under £50. Look no further, you can buy with con-
fidence as this offer is being run in conjunction with
genial Glyn Hall of Wintjoy Ltd, well, what are you
waiting for?

Still on the subject of Glyn Hall, he’s our CBVIP this
month, don’t miss it for a real rags-to-riches story. You
may be interested to know that for the price of an SAE

Two new catalogues available from WintJoy.
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THE #1 WIRE WOUND
“S KYWAV E - ' AND MOST COPIED

FOR | ANTENNA IN THE WORLD!

COMMUNICATION Eir eStiW

ANTENNAS BY H.M.P.

ANTENNAS

CITIZEN BAND

FIBREGLASS ANTENNAS
AND ACCESSORIES.

Call or write for full information

ALSO:
C.B.-V.H.F. AMATEUR AND
TEST GEAR ACCESSORIES
COMPONENTS AND SURPLUS

e s e s i s Y o W o s i e f i s O == e W = ===

WINTJOY LTD.

103 HIGH STREET, SHEPPERTON
MIDDX. TW17 9BL
Tel. Walton-on-Thames (STD
09322) 48145

Telephone: Bournemouth 302080
73 Curzon Road, Boscombe
Bournemouth

CALLERS WELCOME

® C.B. AERIAL @ EVERYTHING BUT RIGS @ PLUGS ® SWR METERS ©
= : WE ARE SOUTH LONDON'S IN CAR %
3 == ENTERTAINMENT SPECIALISTS. B m
2 =
L ) K Wkl WHATEVER YOUR AUDIO PROB- 3O
5 M O == N4l LEMS ARE, COME TO US AND 54
< | — WE’'LL CURE THEM. ’gg
w
=) ' % Come and have a cup of coffee while we fit ) x
E MOBILE ST REO your stereo ~|~n
o Dept. HE, 360 York Road, London, SW18 ) =y [ 2k J
s Telephone 01-870 7362 * Wide range of fitting kits ands aerials * T

Free fitting on all units purchased from us g
©® BASEANTENNAE @ RAIN CAPS ® MICROPHONES @ CB SUPPRESSORS

By It
)Yy (W CB RADIO RECEIVERS
\ff.?.: CONVERTER CB-705 | |STEN TO CB ON YOUR CAR
. W, RADIO FOR ONLY £14.99 + VAT

l \\ 1 ® v ‘Listen for speed traps and accident warnings

— SR ﬁ"'“ and learn the lingo

r:/nm (Hear all 40 channels on your medium wave dial)

+ADD CARTO RADIO  FUSES' SIMPLE TO FIT: FULLY LEGAL
INSTANT Pleasesupply ........ Name \‘ \
receiver i & Address
ORDER  Coringe £1 60 pwriom
VAT at 15%
FO R M Total enclosed Tel no

Goods despatched within 7 days (subject to availsbility) (orders accepted on plain peper)
DO R {030
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he'll send you one of his excellent Shakespear or
Antenna Specialists catalogues, they make very interes-
ting reading. Before we leave Glyn altogether have a
look at the picture of the ‘un-Tenna’, (below) this
cunning little black box will convert your existing car
aerial into a genuine Short Wave aerial, only one simple
adjustment to make for a perfect SWR, what more can
we say?

React UK

Our last item this month concerns the efforst of lvan
Francis. He's a Canadian Gentleman over here for a few
weeks. He represents REACT organisation, they are the
people who voluntarily monitor channel 9 for emergen-
cies in the States. Under the REACT Charter we couldn’t.
start an official monitoring service until we have a legal
system, however, lvan has managed to start a club
called REACT UK Supporters Club. If anyone is inter-
ested in finding out more about the benefits of REACT or
a similar type of emergency monitoring system then you
can either contact lvan direct at:
28 The Coots,
Bristol, BS14 8LH.
or get in touch with any of the regional organisers listed
below:
London — David Hughes
Midlands — Keith Townsend
North East — Les Carro!
Scotland — Keith Townsend

The REACT Club have already been in touch with the
Red Cross and St John's Ambulance so as soon as we
have a legal system there should be someone there 24
hours a day able to assist in emergencies. Now isn’t that
what CB is all about? See you next month.

Stay lucky

CB ViP =

by blow account of the Six Day War which was relayed
by Israeli Hams.

When | returned to Rhodesia in 1969 | seemed to
spend most of my time in and out of the Air Force as the
war in Rhodesia was starting to "‘hot up”’. In between
fighting | was quality Control technician with a factory
i manufacturing motor vehicles.

- April, 1971 saw me once again on the move, this
Vs i - time to Europe to seek my fortune. After dabbling
: around in the Motor Industry | decided to study Com-
s puter Technology and in November of ' 76 | graduated. |
D0 ool joined a small electronics manufacturer as Assistant R &
D Engineer and worked my way up to Works Manager
leaving them in July "79 to go it alone, although at this

The ‘Un-Tenna’ car aerial converter

GLYN HALL

T 000 tF R
=0 ¢ o

4 - time | wasn’t too sure whether to do CB accessories
jl?'“‘ totally or diversify. | had a position as a consultant to a
iV fairly large organisation available to me but after a few
- foray’s on to the Continent found the CB market to be a

growing industry.

On my return to the UK | contacted Bill Taylor to see if
| could obtain backing for my idea. He had the foresight
to realise the potential of the CB market and in
November 1979, Wintjoy Limited was born. The aim of
the company was to obtain goods direct from the
factories in the USA, Europe and Asia rather than buying
from middlemen and several franchises have been set up

| was born 18 years ago; at the age of 17, in Salisbury,
Rhodesia. | lived there until 1966 after doing a spell
with Rhodesian Air Force during the Emergency Call-up
just after U.D.1.

In July of that year whilst working for de Beers, in the
diamond fields on the Skeleton Coast of South West
Africa, | became interested in two way radio, which was
my only contact with the outside world as my camp was
250 miles in the Namib Desert. My callsign was ZSR 72
and during this spell | was lucky (?) enough to geta blow

with top manufacturers. Though | believe that it 1s too
late to stop 27MHz due to the sheer numbers already
illegally operating, the manufacturers represented by
Wintjoy have said they will manufacture for any
frequency named.

May we at Wintjoy wish HE and BOF all the best and
look forward to the day when BOF becomes a Magazine
in it's own right, which it surely deserves.

Glyn Hall,
WINTJOY LIMITED.
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& The Rebel 500 antennas..
We - ' ' they refuse to hehave like
tame antennas!
LN ey ———

CB MOBILE ANTENNA SERIES
% POWER WAVE ANTENNA

The Rebel 500 CB mobile antenna series is, elec-
tronically speaking, an engineered %'s wave
conductor length in a constant mode helical wind-
ing. This produces a power wave with a current
field similar to a full conductor length non-loaded
antenna. Spaced winding keeps energy-forces
away from the metal ground plane, preventing field
effect and flux lines from absorbing power. Voltage
at the field point is at a minimum, preventing loss
of power through leakage and stray currents. The  power wave of full length non- ~ Power wave of center loaded or  Power wave of constant mode
power goes where you need it...into the antenna  loaded antenna lump wound antenna helical wound antenna...the
(not into the vehicle body)! g

@ 5; wave performance @ Fits any standard 3" 24 S
\ : WintioY

thread mount

WVAVAVAVAVAV, V.V,

® PO‘;’te’ rated at 500 @ available in black, white, Led.
i or b”ght Orange 103 High Street, Shepperton,
@ Continuous loaded for‘ 48" straight or 72" Middlesex TWrU/-gBL' England.

continuing power tapered whips Walton-on-Thames (STD 09322) 48145

RADIO
AGGESSORIES

The Largestdistributors of CBaccessoriesintheUK.

p| Comeandseethe biggestand
best selection of CB radio,
accessories [ANTENNAS /N

including:-
: s“aﬂ MEHTAEI@EN MICROPHONES by
including | TURNER-K40

G.C. ELECTRONICS

SUPRESSION EQUIPME
PLUS MUCH MUCH MORE

A
Bilackpooi: A.D S. Electronice, 16 Warbeck Drive (Nth.

[ i n Shore) Bleckpool. Tel. 02353 57222/0263 21173; Edin-
1 o /0 dlscount @ burgh: Custom Equip.. 131 Fountain Bridge, Edinburgh EH3.

e . )

presentation of this ad Tel. 031.229 8830; Stoke-on-Trant: HSBC, 27 Hope Strest,
Hanley, Stoke-on-Trent. Tel. 0782 273815; Wigan: Car Radi
n,

; ‘
NV L
\
- -
"
: Wigan, 80 Darlington Steet Emst, Wigsn, Lancs. Tal. 0942 o el 22
' 43101. Spare ‘n° Repairs, 79 Far Gosford Street, Covenuy o s, .
.(0203) 29567, Sonic Sounds Audio, 2487256 Tottenham W 2 -
Court Road, W.1.01-637 1908. A
h £ . . 7
, ,

Mura Electronics {UK) Ltd., 79 Church Road, Hendon, London, N.W.4

Tel. 01-203 5277/8
ONUORORRO BRI RO RRnnenRaRnIIIRInIRIRIRRIRIRIRIBIRAINALANRR IR RN RR NN

(] s l""
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Very Special Offer

CB MONITOR CB MONITOR CB MONITOR CB MONITOR CB MONITOR CB MONITOR

LEGAL CB, right, that's got your attention,
now we can tell you all about this month’ SI,‘Ll
05

Very Special Offer. '
- For just £11.50 (all inclusive) you can be , _c
the proud owner of one of these ELENCO £
(no rubbish ‘ere mate!) CB Monitor/Con- ¢ .- 1
verters. Just slip the plug from your exist- \°\-"
ing car aerial into the appropriate socket, ¢ \QQ ?_l
plug the lead from the unit into your car , = °1
radio aerial socket and connect the black I s B
wire up to +12 volts and you're ready togo. _ ¢ be A a
The eight transistor circuit has now & 3
converted your AM car radio into a narrow- 4 PN ) AS
band Short Wave receiver. It will tune over ,"e,.\ A
the entire 40 channels used by CB networks » =
worldwide. Thrill to the sound of Italians Q° 2 Lt el
cursing each other, listen to the Americans ¢ ® r -
on the ‘skip’ in the evenings, all sorts of ¢ °o° ﬁl
‘interesting’ transmissions may be heard! ¢ g}" P ol
The ELENCO is one of the best converters ¢ . W WU i ]
on the market, even has a switchable noise & . PR s T
blanker built in to cut out the irritating back- ¢ . " T L \* L
ground hiss. & N\ %o', F
Well, what are you waiting for? Fill in the o¢ 0@ »,,“o \0 s 8
‘coupon today. , 90‘9 0'..- ‘09‘9 4,,% é“.«a E.
Modmags (Sales Office) Ltd. ol & ¥ £ p
145 Channg Cross Road, London WC2H OEE ¥ T
| N 8 N N W N N B N | ---.------

YOUR NEAREST INTERNATIONAL Mobile Moonraker’

DEALERS REQUIRED { 4
FANTOM ’
j C.B. SUPPLIER
SOLE AGENTS FOR:- =" \é’

(i ) AVANTI ANTENNAS MOBILE & HOME BASE 2. e
™| SOMMERKAMP AMATEUR & MARINE RADIOS
o STALKER RANGE

fiss Gone C.T.E. POWER SUPPLY UNITS, ALL ACCESSORIES & AERIALS.

av 200 £
A New l

From the AVANTI Direction in

I Fiberglass
Antenna Whips!
From Avanti

1 s Jel ,,-ﬁ MOONRAKER 4
T_V. E _S- LTD 12/13 Greenpark Road, Bray, Co. Wicklow, Ireland.

Tel: 860077, 868727, Telex: El. 31539
Northern Ireland Office: DunDonald 2941

“WHILST WE CANNOT SELL RIGS TOTHE U.K. AT THE MOMENT, WHY NOT
SEND FOR DETAILS OF OUR RANGEIN PREPARATION FOR LEGISLATION"}
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HOBBYPRINTS

If you have never used HOBBYPRINTS before,
then you don’t know what you’ve been missing.
HOBBYPRINTS are an etch-resistant rub-down
transfer. Just place the appropriate HOBBY-
PRINT over a clean piece of copper clad PCB
material and rub. It's as simple as that. Once
the design has been transferred, immerse the
board into the Ferric Chloride. 15 minutes later
you will be rewarded with a perfect PCB
prepared from our original artwork, so you can
have no worries about making a mistake. By
the way, HOBBYPRINTS are ideal for making
PCBs by Ultra-Violet exposure.

HOBBYPRINT
SHEETS ARE
AVAILABLE FOR
ISSUES FROM
NOV. 78 RIGHT UP
TO THIS ONE.

ALL SHEETS COST
£1.20 ALL
INCLUSIVE OF
POST AND
PACKING AND
VAT.

ORDER BY SHEET
LETTER AND
ISSUE MONTH
(SEE BELOW).

ISSUE ISSUE
SHEET REF.. SHEET REF.
Nov. 78 A Sept. 79
Dec. 78 Oct. 79
Jan. 79 Nov. 79
Feb. 79 Dec. 79
Mar. 79 Jan. 80
Apr. 79 Feb. 80
May 79 Mar. 80
Jun. 79 Apr. 80
Juyl. 79 May 80

nIPvo2zr X

CaIO"mMOO®

Aug. 79 ‘Jun. 80 T

AR . 1

For your HOBBYPRINT refer to the chart above
and send your cheque or postal order to:
HOBBYPRINTS,

Modmags Sales Office,

Hobby Electronics,

145 Charing Cross Road,

London WC2H OEE.

Hobby Electronics, August 1980




PCB Foil Patterns

For the benefit of our confused
readers who have been rushing
around, frantically turning over
pages, trying to find the foil patterns
for the projects they are wanting to
build — here they are!

We have collected all the track
layouts or foil patterns (call them what
you will) together on one page to
make things easier.

Figure 1. The foil pattern for the HE Gaytec

Fig 2. The foil pattern for HE Pass the Loop Fig 3. Equitance foil pattern.

Hobby Electronics, August 1980
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CLASSIFIED INFORMATION

Semi-Display:—

1-3 insertions — £4.50 per single column centimetre

'4-11 insertions — £4.00 per s.c.C.

12 insertions — £3.50 per s.c.c.
Classified:—
18 pence per word (minimum 25 words)

Box number on application (Personal ads only)

ALL ADVERTISEMENTS IN THIS SECTION MUST BE PRE-PAID.
Closing date: 2nd Friday in month preceding publication.

Advertisements are accepted subject to the terms and conditons
printed on the advertisement rate card (available on request).

MODULES. Mullard LP1164 AM/FM LF.
Unused, guaranteed £1.50 P.P." CW.O.
B.A. screws, hardware, loudspeakers,
components. Manufacturers clearance.
S.AE. lists: Tennex Limited, Stock Road,
Southend, Essex.

BACK 1SSUES! Hobby and Electronics
magazines. Bought/sold/exchanged. State
requirements and request quotation.
Denstone Educational Publications, 1 Water-
foot Avenue, Southport PR8 3TE.

£5 OSCILLOSCOPE. Standard Junk Box
Components plus approx. another £5 (total
components 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.

TOP QUALITY PRE-RECORDED VIDEO-

CASSETTES, the Iatest films, free lists. From:

half recommended price. Write now for de-
tails, AUSHE, 76 Church Street, Larkhall,
Lanarkshire.

INTRODUCTION TO MICROPROCES-
SORS. A beginners book £2.30. Popular

"Electronic Projects £1.45. Single IC Projects

£1.50. 28 Tested Transistor Projects £1.25.
Add 35p p&p. — Educational Data & Techni-
cal Services, 59 Station Road, Cogenhoe,
Northampton NN7 1LU.

CB ACCESSORIES in Leeds. Phone
Howard after 6pm for Mic's, Ant’s, Speakers,
Plugs & SWR Meters. Strictly no rigs until
legal. Leeds (0532),686960.

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

AOD I : B Ll a - - T 4 55 VICTOR MORRIS ............ 66

AMBIT INTERNATIONAL ...... 2 MURA ELECTRONICS ........ 70

ARROW AUDIO CENTRE ...... 44 NICMODELS ............... 23

. ] BI-PAK SEMICONDUCTORS ... 20 T.POWELL ........0ocuuuen- 56

Security and Surveillance distributor BK ELECTRONICS ........... 24 POWERTRAN ............... 75

requires additional specialised manufac- BRNS .....covvvenaeenannns 10 PRECISION PETITE .......... 24

turers and products. Serious replies only. S&RBREWSTER ........... 16 J.W.RIMMER .............. 31

Forward details to — Box No. 115, Hobby CAMBRIDGE LEARNING . ..... 10 SKYWAVE ..........cc0n... 68

Electronics, 145 Charing Cross Road, CBCITYLTD. .......cocvuene 51 SPARES ‘N’ REPAIRS ........ 66

London WC2H OEG. CLARION .............. 18 & 19 SRUAUTOS ..........oconn. 60

CRIMSON ELECKTRIK ........ 31 S.N.STEVENSON ........... 48

CSChe B . W 23 & 48 STEVE'S ELECTRONICS ....... 44

EDA LA R L 56 SWANLEY ELECTRONICS ..... 31

CHEAPER THAN A VISIT TO THE PIC- FIRESTIK ANTENNAS ........ 24 SYMBOLYKA ............... 66

TURES. Latest top quality films prerecorded GMT ELECTRONICS ......... 28 TECHNOMATIC ............. a5

on videocassettes from only £6. Full details HENRY'SRADIO ............ a0 TEMPUS ...........ccccc.n- 52

from G.T. Technical Video Library (10a HE) HLENECH . . = .. 0t ! aaaL. o, 34 TK.ELECTRONICS ........... a0

119 Oxford Street, London W-R 1PA. [T 485 TVESLTD. ..oovvevnennnnns 71

; MAPLIN ............cononnn. 76 VERO e 5 - G h e o & 31 b 51

. N, MARSHALLS ............... 16 WATFORD ELECTRONICS ..... 7

All mixed. 200 components £4. 50 transis- METAC  ....oooovveannanns 25 WEST HYDE DEVELOPMENTS . 60

tors 95p. 100 diodes 85p. 10 switches 95p. MIDLAND TRADING ......... 8 WHEELS DOVER . ........... 68

Lists 15p. — Sole Electronics (HE), 37 MINIKITS ..o .. 16& 18 WINTJOYLTD. ...... 64,68 & 70
Stanley Street, Ormskirk, Lancs. L39 2DH. MOBILE STEREO .. . ovonnn 68

ADVERTISERS’ INDEX

Upgrade your projects with Hi-Stab metal
film resistors. One-hundred mixed value and
wattage (mostly 0.25w) £1.20 inc. p.&p. —
Jackson, 37 Knott Lane, Gee Cross, Hyde,
Cheshire.

WEBB ELECTRONICS

41 Winwick St
WARRINGTON. Tel 54174

LED's LED's .2" only
2" Round Red 7.5p
- Yellow 10.5p
= h Y Green( b Ig.gp
= ol | y White {Red when fit 5p
- White {Green when lit) 7.5p

are
S Red 7.5p
Yellow 10.5p
Green 10.5p
CLIPS FOR ALL LED's 3p each

> SPST (on-off} 52p
‘SW$E:‘—ES gPDT (gn-on) ) ggp
PDT (biased-on, P
! E SPDT (centre off) 67p

SPDT {centre off biasedoneway) 68p
SPDT {centre off biased both ways) 69p

Double-pole version of above switches
‘?g (not on-off} add t8p
B ' MOULDED FLAT TOGGLES IN
FVE COLOURS: Red, black, white, yellow.
* SAE for full list of switches

Add VAT at current rate.

3 Amp 250V ' P&P add 50p. Orders over £5 P&P free

PRINTED
CIRCUITS

HARDWARE

Comprehensive range Constructors’ Hardware
and accessories

Selected range ot popular components

Full range of HE printed circuit boards
normally ex-stock, same day despatch at
competitive prices

P C Boards to individual designs

Resist-coated epoxy glass laminate for the
di.y man with full processing instructions (no
Lunusual chemicals required)

Alfac range of etch resist transfers. and other
drawing maternals for p ¢ boards

Send 15p for catalogue.

RAMAR CONSTRUCTOR
SERVICES

MASONE ROAD
STRATFORD-ON-AVON
WARWICKS, Tal, 4879

BARGAINS FOR THE ELEC-

TRONIC HANDYMAN
BRANDED L.E.D. DIGITAL

ALARM CLOCKS

\
Returned to Service

-+
4
1
B
Department within

guarantee period. i 2

1. With alarm repeat. S.R.S.P. of £17.00. Offered at
£3.95, inc. VAT, or 3 for £9.95, inc. VAT.

2. With luxury lamp and repeat alarm. S.P.S.P.
£31.00. Offered at £7.95 inc. VAT each, or 3 for
£19.95 inc. VAT,

These will be sold as received from our customers with

the existing fault(s) and without guarantee.

U.K. only
Discounts available on farge bulk purchase.

PRESCOTT CLOL(1:_II() & WATCH Co.

——

m.

PRESCOTT HOUSE, HUMBER ROAO, LONOON l
NW2 6ER
A—

74

Hobby Electronics, August 1980



Chromatheque 5000

ETI 5 CHANNEL LIGHTING EFFECTS SYSTEM

- Chromatheque 8000 o *®

AUTO LEvIL vl LEVEL 2 uviL ) UuviLe UVELS
< “' e s 'S . ®
T T 2 32 ¢ % 9%

.. Pgwmmn” @ £V 5CHANNEL UGHTING EFFECTS SYSTEM

Panel size 19.0"" x 3.5"". Depth 7.3""

This versatile system featured as a constructsonal article in ELECTRONICS TODAY INTERNATIONAL has 5 frequency channels with indivi COA/4PLETE K/ T
dual level controls on each channel Control of the lights 1s comprehensive 10 say the least You can run the unit as a straighttorward sound ONL Y

to-hight or have it strobe all the ights at a speed dependent upon music level or front panel control or use the internal digital crrcuitry which

produces some superb random and sequencing effects Each channel handles up to 500W and as the kit 1s a single board design winng s

mimimal and construction very straightforward E4 9 50 & VA T

Kit includes fully finished metalwork. libreglass PCB controls. wire. etc. — Complete right down to the last nut and bolt! m”’fkrﬂ“

BWAEKYHOUE

MUSIC EFFECTS DEVICE AS FEATURED IN o™ rnl oo omnois mats

[T AT IS L Cn
ELECTRONICS TODAY INTERNATIONAL
The BLACK HCLE designed by Tim Orr, is a powerful new musica' effects device for processing both natural and electronic
instruments, offering genuine VIBRATQ {pitch modulation) and a CHORUS mode which gives a “‘spacey’’ feel to the sound achieved m}g "m
by delaying the input signal and mixing it back with the original. Notches (HOLES), introduced in the frequency response, move up
and down as the time delay is modulated by the chorus sweep generator. An optional double chorus mode allows exciting antiphrase
effects to be added. The device is floor standing with foot switch controls, LED effect selection indicators, has a variable sensitivity
input, has high signal/ noise ratio obtained by an audio compander and is mains powered — no batteries to changel Like all our kits
everything is provided including a highly superior. rugged steel, beautifully finished enclosure

COMPLETE KIT ONLY £49.80 + vAT (SINGLE DELAY LINE SYSTEM)
De Luxe version (dual delay line system) also available for £59.80 + VAT.

MANY MORE KITS!
including synthesizers, computer, hi-fi amps, tuners, etc.
in our FREE CATALOGUE

or o INTERNATIONAL . vowm o
T AT R

MPA 200 - . . . . ‘ e
©® FONEHRTRN & SO O

100 Watt M|xer-AmpI|f|er

Panel size 19.0°" x 3.5"". Depth 7.3""

Featurad as a constructional article in ETI, the MPA 200 is an exceptionally low priced — but professionally finished — general purpose COMPLETE K/ T
high power amplifier It features adaptable input mixer which accepts a wider range of sources such as microphone. guitar. etc. There are

wide range tone controls and a master volume control. Mechanically the MPA 200 1s simplicity itself with minimal wiring needed making ONL Y
construction very straightforward £4 9 90 + VA 7-
The kit includes fully finished metalwork, fibreglass PCBs, control, wire, etc. — complete down to the fast nut and boit :

PRICE STABILITY: Order with confidence. Irrespective of any price changes we OUR CATALOGUE IS FREE! WRITE OR PHONE NOW!
will honour all prices in this advertisement until September 30, 1980, if this

month’s advartisement is mentioned with your order. Errors and VAT rate

changes excluded.

EXPORT ORDERS: No VAT. Postage charged at actual cost plus £1 handling
and documentation.

U.K. ORDERS: Subject to 15% surcharge for VAT, No charge is made for car-
riage, or at current rate if changed.

%gcgj(;‘:sg‘? irl‘)ciltls\i/‘il;:;f&r' this optional sfarvice {U.K. mainland only} add PO RTWAY |NDUSTR|AL ESTATE AN DOVER
Counter. Opan' a.m. 13 hoan — 3 4:30p.m. Manday-Thurstay. " ANDOVER, HANTS SP10 3MM (STD 0264) 64455
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SJIEN INIUV A NLCY YWURLD v"Ir"' ILII
WHEN YOU DISCOVER Inn f\{ In.
For beginnérs or professionalé, 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 coupo’h'n 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).

it} am.not completely satisfied | may return the
catalogue.to you and have my money refunded.
If you live gutsidethe U.K.Send £1.35 or ten
International Reply Coupons. lenclose £1.16 |

oL RN M N 5. ELECTRONIC SUPPLI-ES LTD
ADDRESS b . All mail to:-
, P.0. Box 3, Rayleigh, Essex $56 8LR
Telephone: Southend (0702) 554155.
Shop: 284 London Road, Westcliff-on-Sea, Essex. (Closed on Monday).
Telephone: Southend (0702) 554000.




