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TOTAL ENERGY DISCHARGE cictronic

ignition gives all the well known advantages of the best capacitive
discharge systems.

PEAK PERFORMANCE
conditions.

IMPROVED ECONOMY ——
between services.

FIRES FOULED SPARK PLUGS no other system can better the
capacitive discharge system’s ability to fire fouled plugs.

ACCURATE TIMING prevents contact wear and arcing
by reducing load to a few volts and a fraction of an amp.

SMOOTH PERFORMANCE immune to contact bounce and
similar effects which can cause loss of power and roughness.

SUPER POWER SPARK 3% times the energy of ordinary
capacitive systems — 3% times the power of inductive systems.

OPTIMUM SPARK DURATION 3 times the duration of ordinary
capacitive systems — essential for use on modern cars with weak fuel
mixtures.

BETTER STARTING
battery.

CORRECT SPARK POLARITY unlike most ordinary C.D. systems
the correct output polarity is maintained to avoid increased stress on the
H.T. system and operate all voltage triggered tachometers.

higher output voltage under all

no loss of ignition performance

full spark power even with low

L.ED. STATIC TIMING LIGHT for accurate setting of the engine’s
most important adjustment.

LOW RADIO INTERFERENCE fully suppressed supply and absence
of inverter ‘spikes’ on the output reduces iriterference to a minimal level.

DESIGNED IN RELIABILITY an inherently more reliable circuit
combined with top quality components — plus the ‘ultimate insurance’
of a changeover switch to revert instantly back to standard ignition.

|N K'T FOR M it provides a top performance

electronic ignition system at less than half the price of competing ready-
built systems. The kit includes every thing needed, even a iength of solder
and a tiny tube-of heatsink compound. Detailed easy-to-follow instructions,
complete with circuit diagram, are provided — all you need is a smal!
soldering iron and a few basic tools.

AS REVIEWED IN
ELECTRONICS TODAY INTERNATIONAL JUNE ‘81 ISSUE
and EVERYDAY ELECTRONICS DECEMBER '81 ISSUE

FITS ALL NEGATIVE EARTH VEHICLES,
6 or 12 volt, with or without ballast

OPERATES ALL VOLTAGE IMPULSE TACHOMETERS
Some older current impulse types (Smiths pre '74) require an adaptor —
PRICE £2.95

STANDARD CAR KIT £14.85
ASSEMBLED AND TESTED £24.95

TWIN OUTPUT KIT £22.94

For MOTOR CYCLES and CARS with twin ignition systems

ASSEMBLED AND TESTED £34.70

Goods normally despatched within 7 days

- BARCLAYCARD

Magnus Road, Wilnecote,

|
Tamworth. B77 5BY VISA

Phone 0827-281000

PLUS £1

U.K. P.&P.

Prices include V.A.T.

ELECTRONIZE DESIGN Dept.C

DIMENSIONS: Length 12.5cm
Width 8.9 cm
Height 4.3 cm
Lead length 100.0 cm

TECHNICAL DETAILS

The basic function of a spark ignition system is often lost among claims

for longer ‘burn times’ and other marketing fantasies. It is only necessary
to consider that, even in a small engine, the burning fue! releases over

5000 times the energy of the spark, to realise that the spark is only a

trigger for the combustion. Once the fuel is ignited the spark is insignificant
and has no effect on the rate of combustion. The essential function of the
spark is to start that combustion as quickly as possible and that requires

a high power spark.

The traditional capacitive discharge system has this high power spark

but, due to it’s very short spark duration and consequential low spark
energy, is incompatible with the weak air/fuel mixtures used in modern
cars. Because of this most manufacturers have abandoned capacitive
discharge in favour of the cheaper inductive system with it's low power
but very long duration spark which guarantees that sooner or later the fuei
will ignite. However, a spark lasting 2000uS at 2000 rev/min. spans 24
degrees and ‘later’ could mean the actual fuel ignition point is retarded

by this amount.

The solution is a very high power, medium duration, spark generated by
the TOTAL ENERGY DISCHARGE system. This gives ignition of the
weakest mixtures with the minimum of timing delay and variation for a

smooth efficient engine.

SUPER POWER DISCHARGE CIRCUIT A brand new technique
prevents energy being reflected back to the storage capacitor, giving 3%
times the spark energy and 3 times the spark duration of ordinary C.D.
systems, generating a spark powerful enough to cause rapid ignition of
even the weakest fuel mixtures without the ignition delay associated with
lower power ‘long burn’ inductive systems.

HIGH EFFICIENCY INVERTER A high power, regulated inverter
provides a 370 volt energy source — powerful enough to store twice the
energy of other designs and regulated to provide sufficient output even
with a battery down to 4 volts.

PRECISION SPARK TIMING CIRCUIT This circuit removes all
unwanted signals caused by contact volt drop, contact shuffle, contact
bounce, and external transients which, in many designs, can cause timing
errors or damaging un-timed sparks. Only at the correct and precise
contact opening is a spark produced. Contact wear is almost eliminated
by reducing the contact breaker current to a low level - just sufficient to
keep the contacts clean.

TYPICAL SPECIFICATION

TOTAL  DRDINARY
ENERGY CAPACITIVE
DISCHARGE DISCHARGE
SPARK POWER (PEAK) 140 W 0w

SPARK ENERGY 36 mJ 10 mJ
(STORED ENERGY) 135 mJ 65 mJ

SPARK DURATION 500 pS 160 pS

OUTPUT VOLTAGE (LOAD 50pF

EQUIVALENT TO CLEAN PLUGS) 38 KV 26 KV
OUTPUT VOLTAGE (LOAD 50pF + 500 K}

EQUIVALENT TO DIRTY PLUGS) 26 KV 17 KV
VOLTAGE RISE TIME TO 20 KV

{Load 50pF) 258 30 PS

TOTAL ENERGY ‘DISCHARGE should not be confused with low power
inductive systems or hybrid so called reactive systems.
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PROJECTS

SINE WAVE GENERATOR by R. A. Penfold 628
Covers 15Hz—1-5MHz in 5 ranges
GENERAL PURPOSE PRE-AMPLIFIER by R. A. Penfold 632
Wide band, low noise unit
ZX81 EXPANSION SYSTEM by M. Lysejko and A. Hudson 636
More memory plus communication siots
OPTICAL TACHOMETER by P. Leah 648
Digital measurement of revolutions per minute
YOUR .
LIGHTS ON ALERT by T. R. de Vaux-Balbirnie 662
FREE Looks after your car battery
TRANSISTORS SIMPLE SW RADIO by A. Sproxton 665
Two-transistor t.r.f. circuit
See pages 628 and 632
SERIES
INTRODUCING ELECTRONICS by G. Hylton 642
Part 1: From Electrons to Electronics
A.C. MAINS EXPLAINED by A. Kenyon 668
Part 4: The final part; Three phase power; A.C. motors
START NOW FEATURES
Our policy 1s to make electronics an easy to
follow and enjoyable hobby. First steps can be \E/\/DITORIA!'C To The Fai 621
difficult, and so in presenting a new six-part ide Choice; Come To The Fair
series Introducing Electronics, we have FREE TRANSISTORS 631
deliberately eliminated the business of soldering. Parameters of this month's two free transistors
Just a screwdriver and wire cutters are required )
to start off on practical work, because all con- ngOPt TAL'a(ngy (l))rﬁvenBi;rtl)ngiton 635
nections between components are made by roduct news compone uying
means of screw-terminal blocks. And with the JACK PLUG AND FAMILY by Doug Baker 635
longer evenings coming, what could be a better Cartoon
time to start studying electronics than now? FOR YOUR ENTERTAINMENT by Barry Fox 646
On the Line, Testing Time, Protected Network
SCHOOLS COMPETITION 647
o Details of SEDAC 1983
; COUNTER INTELLIGENCE by Paul Young 655
i A d A retailer comments
Electronic Design Awar RADIO WORLD by Pat Hawker G3V A 656
i Made in Britain?, TV Across Frontiers
M O SR T e e EVERYDAY NEWS 658
What's happening in the world of electronics
CALLING ALL SCHOOLS PRESTEL by C. Stringer G3RSK 660
The second Schools Electronic Design Award Your Phone-in Teletext
Competition (SEDAC) is announced in this
i ; BOOKS IN BRIEF 670
Issue. Please turp to page (647 for full defails: A selection of technical books recently received
CIRCUIT EXCHANGE 673
ée IPIC Mlgui'nu Llhmited 1982. Copyright in all A forum for readers’ ideas
» ph d articl blished i
EVERYDAY ELECTRONICS is fully protected, SQUARE ONE 674
and reproduction or imitations in whole or in part Beginners page: Circuit symbots and abbreviations
are expressly forbidden.
Our November issue will be published on Friday,
October I5. See page 641 for details. Readers Services @ Editorial and Advertisement Departments 627
Everyday Electronics, October 1982 617



INTERNATIONAL

THE MOST COMPREHENSIVE RANGE OF COMPONENTS, KITS
AND MODULES IN THE WORLD & THERE’S ONLY ROOM FOR A
FRACTION HERE, GET THE CATALOGUE AND FIND THE REST.

CMOS-TTL :
4001 0.1 4515 1.2% 74LS10 0.12 7415138 0.30
oy 4007 013 4516 0.60 74L811 0.12 74L5139 0.30
—3 4009u8 0.25 4518 0.35 74L812 0.12 74LS145 1.20
—] 4010 0.30 4520 0.60 74L513 0.20 7415151 0.30
—] 4013 0.1 4521 1.30 74L814 0.30 74L5153 0.27
—4 4012 0.14 4522 0.89 741520 0.12 7415164 0.99
—3 4013 0.25 4526 0.60 741821 0.12 74L5155 0.35
F—3 4018 0.22 4527 0.80 74L522 012 74L5156 0.37
4017 0.40 4528 0.65 74L526 0.14 74L5157 0.30
4019 0.38 4529 0.70 741827 0.12 74L5158 0.30
4020 0.5 4531 0.65 741528 0.18 74L5160 037
4021 0.55 4532 0.80 741530 0.12 74L5161 0.37
4022 0.55 4534 4.00 741532 0.12 7415162 0.37
4023 0.15 4536 2.50 741533 0.15 7415163 0.37
iggg ng 4538 0.85 ;:tgig g13 74L5164 0.40
1 4539 0.80 .1 7415185 0.60
4027 028 4543 o_go 74L542 0.30 7415168 0.70
o 4030 0.35 4549 3.50 741547 0.35 7415169 0.85
b~ 4043 0.50 4553 2.70 741548 0.45 74L8170 0.90
t'S 4044 0.60 4554 1.20 74L549 0.55 74L8173 0.60
] 4046 0.60 4555 0.35 741881 013 7415174 0.40
4049U8 0.24 4556 0.40 741554 014 7418175 0.40
¢] 4050 0.24 4557 2.30 74L555 0.14 74L5181 1.05
i on G B wbn oon apk s
- 4559 3.50 8 74L5191 g
.o 4066 0.30 4560 2.50 741575 0.22 7415192 0.45
l B05us  Oda  ases ¥ rave 8% amist 908
9 14 4562 2.5 S 4L5194 b
c‘ 4070 016 4266 1 28 7410583 0.40 74L519% 0.35
Xl 4077 016 4568 1.45  74L585 0.60  74LS136 0.85
w 4072 0.18 4569 1.70 74L586 0.14 7415221 0.50
4073 0.16 4581 0.18 740590 0.28 7415240 0.80
A 4075 0.16 4572U8 0.22 741592 0.3 74L5241 0.80
Y 4076 055 4580 325 741593 031 7405242 0.70
,"P. 4077 0.18 4581 1.40 741595 0.40 741L5243 0.70
. 4078 0.18 4582 ¢.70 741596 1.20 74L5244 0.60
Sxi 4081 0.12 4583 0.80 ;:tg:g; 323 ;4L§§g$ ggg
4093 0.30 4584 027 2! 4L 7 R
o [HER TR T
45 0.60 40174 1.06 - 74LS .
Q 4503 0.50 40195 1.08 74L5114 0.18 74L5266 0.22
3 4506 0.70 74L500 0.10 7418122 0.35 7418273 0.70
(79 4507 0.37 74L501 0.10 7415124 1.80 7415279 0.35
. 4508 1.0 741802 o1 7418123 0.35 74LS365 0.32
1} 4510 0.55 74L503 0.11 7415125 0.24 74L5366 0.34
] 4511 0.45 74L504 0.12 ;:tg:gg 8.24 ;:ngg; 83%
3 4512 0.55 74L505 0.13 .42 L .
&; 4514 1.28 74LSgB 0.12 748133 0.24 7418373 0.70
o Memory Micros Linears:
[l LM10CN 3.88 SL1611 1.60  K84433 1.52 U265 3.16
g L149 1.86 SL1612 1.60 K84413 ;93 Ué?Ga Zgg
u2378 1.28 SL1613 2.06 K84436 .5! LC7137 7.
By vae 3 Shem  an o amy 1 dnsier 135
u2578 1.28 SL1621 217 45 E 721 L
< u2678 1.28 SL1623 244 KB4(4)46 %;g ISCPhggg;WA 230
A LM324 0.45 SL1625 217 NE5044 . .
wn LM338N 0.66 SL1630 1.62 MC5229 9.60 95H30 7.80
(=] LF347 1.60 SL1640 1.89 SL6270 2.03 HD 10551 2.45
= LM348 0.90 SL1641 1.89 SL6310 2.03 HA12009 6.00
[&] LF351 0.49 TDA2002 125 SL6440 3.38 HD44015 4.45
E LF353 0.76 ULN2242 3.05 gkes‘%%oo :1!13 :1%447525"’ g.gg
LM380ON 1.00 ULN2283 1.00 1 - 1451 d
ZN419CE 1.98 CA3089 1.84 SL6640 2.75 280A 3.75
a ZN427E/8 6.28 CA3130E 0.80 SL6690 3.20 Z80A P10 3.50
= NES544 1.80 CA3130T 0.90 6700 2.36 Z80OA CTC 4.00
o NE5S55N 0.20 CA3140E 0.46 SAS6710 1.48 Z80ADMA 995
= SL560C 1.98 CA3189E 2.20 LS7225 3.65 ZBOA DART 7.
[
Ol Necet 420 GUAOE 3D IClaosecc 450  780A 51072 11.00
NES67 1.30 MC3357 2.85 L8038 3 / .
H uA741CN 0.20 ULN3859 2.95 TK10170 1.87 ZBOA S10/9 9.95
0 TBA820M 0.78 LM3900 0.60 TK10321 2.75 78001 €65.00
= ZNA1034 2.10 LM390SN 0.68 HA11223 2.15 8255 2.58
=3 LM1035 4.50 LM3914N 2.80 HA11225 1.45  6800P 2.90
(] TDA1062 1.95 K84412 1.95 HA12002 1.22 6809 8.75
=1 TDA1083 1.85 K84417 1.80 HA12402 1.95 6802 3.50
TDA1080 3.05 K844208 1.09 HA12411 1.20 68A00P 425
= HA1197 1.00 KB4423 2.30 HA12412 1.55 68800P 4.65
o] MC1350 1.20 KB4424 1.65 LF!3g;1 ggg 2‘1I }géz :43
HA137 1.9 K84430 2.30 MK50375 o 4 - .5
A HA1382 2.72 B4431 1.95 MM53200 3.90 2732 4.00
l SL1610 1.60 KB4432 1.95 U264 2.27 2716 3.00
M AND THERE’S PLENTY MORE IN THE CATALOGUE 70p i
inc
) P inc.
;M
= Coils, Filters: Toko, Murata, NTK, Cathodeon.
o]
=l SFE6.0MA 0.80 CDA10.7MA 0.70 10M15D 14.50
Sl CFSE10.7 0.80 SFE27MA 0.94 LFB4 1.95
[ SFE10.7MA 0.45 SAF10.7MC-Z 3.75 LFB6/CFU455H 1.95
= CFsSB10.7 0.50 MF45510AZ12118.66 LFEBB 1.95
SFE10.7MJ 0.50 MFL45501L 11.95 LFB10 1.95
SFA10.7MF 0.76 10M15A 1.99 LFB12/CFU455F 1.95
SFE10.7ML 0.70 21M15A 3.45 LFHBS/
SFE10.7MX 0.95 45M15A 5.95 CFW455HT 2.45
CFSH10.7M1 0.50 10M22D 17.20 LFHBSs 2.45
CFSH10.7M2 0.50 10M8D 15.50 LFH12S/

CFSH10.7M3  0.50 CFW455FT 245
TOKO FIXED VALUE CHOKES (E12 Values)

7BA - 1 to 1000uH 16p 10RB - 1 to 120mH 33p
8RB - 1 to 33mH 19p 10RB - .15 to 1.5H 43p

Normal delivery 48 hours
RETAIL SHOP OPENING HOURS NOW IN STOCK
Monday to Thursday 8.30-6.30 MF10 — National’s new Duat
Friday 8.30-8.30 Saturday 9.00-5.30 aisssisniiii
{Access + Barclaycard orders accepted) 3
ALL PRICES SHOWN EXCLUDE VAT. P&P 50p per order.

AMBIT INTERNATIONAL DEPT.EE

200 North Service Rood, Brentwaood, Essen

TELEPHONE (STD 0277} 230909 TELEX 995134 AMBIT G POSTCODE CMi144SG

618

DIGITAL
MULTIMETERS

Get your hands on a low-cost, high-
performance digital multimeter.

Choose from these three models:

EDM-101, at £39 (+ VAT, p&p), has 5
functions and 19 ranges, plus diode test (200mV to
1000Vdc; 200 and 600Vac; 200uA to 2Adc; 200 {2
to 20M ).

T100 (illustrated), at £49 (+VAT, p&p),
incorporates 7 functions and 29 ranges including
diode test and a direct 10A input. (200mV to
1000Vdc or 750Vac; 200uA to 10Aac or dc; 200 (2
to 20M Q).

T110, at £59 (+ VAT, p&p), has an
additional buzzer for fast continuity testing.

Send your order in today!

VAKO DISPLAY SYSTEMS LTD
Pass Street, Werneth, Oldham, Lancs OL9 6HZ
Tel: 061-652 5111 Telex: 668250

S SR U o
Please send me:
| ...... EDM-101 multimeters at £46.60 (incLVAT, p&p) ... .. .. |
l ...... T100 multimeters at £58.10 (incL.VAT, p&p) .......... |
...... T110 multimeters at £69.50 (inclVAT, p&p) .......... I
| Cheque/P.0. enclosed payable to o |
I Vako Display Systems Ltd. for: £ |
I Name: .. ... |
I l
| Address . ... |

Please allow 14 days for delivery.

L TRADE COUNTER CALLERS WELCOME. _’

Everyday Electronics, October | 982
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ELECTRONICS IS A

FINE HOBBY

VELLEMAN-KIT

In less than a year we have become well-known for our
varied and interesting range of electronic kits and our
efficient service.

Graded by difficulty, the kits are of high quality, well
packaged and have applications covering a wide field.

The range includes kits using microprocessors, infra-red
systems, power supplies, dimmers, motor control units,
amplifiers, sound and light units, digital counters, timers,
VU’s and many, many more.

New kits are:

K2580 — electronic powerswitch dimmer....
K2581 — stereo volume and tone control ...
K2582 — stereo audio input selector
Stockists:

S. & R. Brewster Ltd, Union Street, Plymouth, Devon.

Priest Electronics Systems, Lindley, Huddersfield.
Baxol Tele Exports Ltd, Post Rathdrum, Co. Wicklow, Rep. of Ireland.

The Velleman ‘top ten’ are:

K1682 — Microprocessor timer ........cccc.cooeiviiinicnnenns £48.37
K1771 — FM Oscillator ................. .£5.45
K1798 — Stereo VU using LED’s. £16.91
K1823 — 1 amp Power supply ........... £6.99

K2544 — Complex sound generator .
K2569 — Three tone chime.................

K2575 — Microprocessor doorbell..............c..cooooni. £15.53
K2577 — Motor speed CONrol ........cccccociiiiniiiiiieiiinniiens £7.57
K2578 — Eprom programmer-...... £207.00
K2579 — Start Stop tiMer .....c..oooiviireieeeie e ciicin s £6.21

{prices include VAT)

SEND FOR FREE ILLUSTRATED CATALOGUE OF COMPLETE RANGE

Enquiries from Retaiters invited

VELLEMAN (U.K.) LIMITED

P.0O. Box 30, St. Leonards-on-Sea, East Sussex,

TN37 7NL, England. Tele

&

phone: 0424 753246.

r
NUBIo

L The firm for Speakers

TECHNICAL TRAINING

IN ELECTRONICS,
TELEVISION AND AUDIO

IN YOUR OWN HOME - AT YOUR PACE

ICS can provide th

e technical knowledge thatis so €ssential

Bigger and Better for 1982
the colourful Wilmslow Audio brochure
—the definitive loudspeaker catalogue!
Everything for the speaker constructor — kits, drive units,
components for HiFi and PA.

50 DIY HiFi speaker designs including the exciting new
dB Total Concept speaker kits, the Kef Constructor range,
Wharfedale Speakercraft, etc.

Flatpack cabinet kits for Kef, Wharfedale and many others.

#* Lowest prices — Largest stocks %
* Expert staff — Sound advice *
* Choose your DIY HiFi Speakers in the comfort of our
two listening lounges
{Customer operated demonstration facilities)
* Ample parking *

Send £1.50 for catalogue
{cheque, M.O. or stamps —or phone with your credit card number)

* Access — Visa - Amaerican Express accepted %
aiso HiFi Markets Budget Card.

r_ ' ‘;,1 I
AU'iIllﬂ J
L The tim for Speakers

35/39 Church Street, Wilmslow, Cheshire SK9 1AS

EN

sy
0625 529599

Lightning service on telephoned credit card orders! @

Please aflow 7 days for detivery

620

to your success,knowledge that will enable you to take advant-
age of the many opportunities open to the trained man. You
study in your own home, in your own time and at your own
pace and if you are studying {or an examination ICS quarantee
coaching until you are successful

City & Guilds Certificates

Radio Amateurs
Basic Electronic Engineering (Joint C&G/ICS)

Certificate Courses

TV and Audio Servicing

Radio & Amplfier Construction

Electronic Engineering* and Maintenance
Computer Engineering* and Programming
Microprocessor Engineering*

TV. Radio and Audio Engineerin
Electrical Engineering.* Installation

and Contracting *Qualify for IET Associate Membership

Approved by CACC
POST OR PHONE TODAY FOR FREE BOOKLET

Please send me your FREE School of Electronics Prospectus.

Member of ABCC

Subject of Interest

Name

Address

Dept 2682
Postto. ICS School of Electronics
160 Stewarts Road,

London SW8 4UJ

@01-522 911

— (Al Hours)

Everyday Electronics, October 1982



YRapid

'Electronlcs

AC125
AC126

% 555CMOS80
Sgﬁ CMOS 1;0

TRANSISTORS

35|BC157
25’BC158

8888223

ICL7611

Tel: 0206 36412
Hill Farm Industrial Estate

Boxted
Colchester Essex CO4 5RD

3 TIP29A 40, A ZTX107 8 2N3053 23 NEW CATALOGUE * RESISTORS
b3 o,
:: ;::ggg zz pk2TX105(8 g“m\’!(lﬁs :‘ro' . Our latest catalogue has just been released containing : ‘“rll 5/047(:5[?&'; ‘ﬁlm E1h2
25 | TIP30A 45 ZTX109 12 2N3445 120 @ Gver 2000 stock lines all at extremely competifive prices ;fN eg/ Cornon nlm“éié
'3 0. ZTX300 14 @ packed by Rapids return of post service. Stocks include * C10 " 7,
25 T:P?’gg S01ZTX301 18| A2N3702 8| @ Denco coils, tools, Verocases, data sheets etc. etc, ® ;S{,’;’“Jt :‘;"‘M 5224” “fh
601ZTX302 15(2N3703 9 | & Send 45p for your copy now (sent free of charge with ali o % Metai film series
25 | TIP31A 457ZTX 17| %2N3704 6 | ¢ orders over £10). * 100-1M, 8p each.
B ITiPea & N v Please add carriage | COMPONENT KITS
23| TIP32C 80 ZTx501 15/2N3707 10 | J RANSFORMERS cf;:rtocehsat't;::fnmf“ﬂl An ideal ?!ppoomtmitiok:g zrgf .Ir)‘egin'r:’er or th(-i
E3 ;l;saé ?g ZIX502 15/2N3708 90 | oo p e)ur:“enﬂencnet %tnsreruﬁ r d3 :‘l ﬂ.wel!e range o
2 TiPa ZIX503 1812N3709 18| gogy, g0aV, 12012V all @ 100mA 100p each. | sw Bor Rosictor Kit. Contane o ot o
32 |TIPMA 88i77¥s504 25i2N3772 190 PCB' e nat g W 5% Resistor Kit. Contains 10 of each value
32 |TIP34C 85/5Ngg7  20/2N3773 210 o ’“é’u“‘ ng. 25’:&3(‘)‘.’;0 9@0-15A;0-12, | rom 4:70 to 1 Megohm (650 resistors) 480p.
RY39 40| TIP3SA 160/5N693 40’ A2N3816 18 ?% o ‘:QGA@Z?)O ach. A Ceramic Capacitor Kit. Contains 5 of each value
85x20 20 | TIP3SC 180/2N706A 20/2N3820 40 | oya g 5 06 o0 AL 00,00 @ 0.38; 012, from 22p to 001 (135 caps.) 370p.
BS%(’;’B 38 TIP36C 195 2N708  20|2N3823 65 | 0-12 @ 0-25A, 270p ea Polyester Capacitor kit. Contains 5 ot each value
SYSSA 25| 1ipata 60/2N9T8  35|2N3366 90 | High quality. Split bobbm construction. from 0-01 to 1uF (65 caps.) 575p each.
BU205 180 | ripaga 60|2N1132 22/2N3903 10 GVA 0-6, 0-6 @ 0-5A, 0-9, 0-9 @ 0-4A, | Preset kit. Contains 5 of each value from 100
BU20S 200 | yipiog  go|2N1613 30 (2N3004 10 | 0-12, 0-12V @ 0°3A 220p each. ohms to 1M (total 65 presets 425p each.
B0 170 | Tip121 gp|2N221BA 45|2N3805 8 |  yoyp 016, 0-6 @ 1A, 0-, 0-9 @ 0-8A, R
MJ2955 98| 110000 go| 2N2219A 25|2N3905 10 0-12 @ 0-5A, 0-15, 0-15 @ 0
MJE340 50 TIP141 120 2N2221A 25|2N4037 45 295p each (pius 40p carriage). Nut and Boit Kit. Total 300 items. TRIACS
MJES20 85| 7/0107 920 2N2222A 20(2N40S8 10 | 25V A 0.6:0-6 (0 1'5A.0-9.0-0 @ 1.2A,0-12, | 180p. 00N T ANED
Ml 95 | TIP147 120/2N2363 25 |2N4060 10 0.1 @ 1A, 0-15, 0-15 @ 0-8A 330p | 256BA 3" bolts | 254BA 3~ boits | $00V 42 38
JE 70| yip2gss 60|2N2369  16|2N4061 10 each (plus 60p carriage). 25 6BA 3" bolts | 25 4BA 3" bolts | 400y 16 95
MPF102 40 P3055 55|2N2434 25|2N4062 10 S50VA 0-12, 0-12 @ 2A, 0-15, 0-15 @ 1'5A 50 6BA nu 8 50 4BA nu S BR100 25
m:g%s g TIS43 40 51?2%“6 ;15) gng; g I 440p each (plus 75p carriage). 50 6BA washers | 50 4BA washers
MPSA0e 25 | 1134t 4310\ 20|2Ns4s0 30 CABLES HARDWARE DIODES
MPSA12 30 T 90 30|2N2005 22| 2N! 38 ! 20 metre pack singie core PP3 battery clips By127 12) % 1N4001 3
MPSAS5 30 | T)S91 30| 2N290SA 22|2N5777 45 | connecting cable ten differ- Red or Black crocodile Cllpl.p QA47 10| 1N4002 5
MPSAS6 30 *VN10KM 2N2906 25|2N6027 30 | entcolours 65p Black pointer controi knob 15p QA% 8] 1N4006 7
MPSUO5 55 45 2N2906A 2540360 40 | Speaker cable 10p/m Pr Ultrasonic transducers 350p QA9 7[1N4007 7
MPSUO06 55 | VN46AF 75 2N2907 25/40361 50 | Standard screened  16p/m X6V Eloctronic buzzer 6o 8?% : }”55:81 ::
MPSUS5 60 | VN6GAF 85 2N2907A 25|40362 50 | Twin screened 24p/m %12V Electronic buzzer  85p TNST4 4 iNS408 S
MPSUS6 80 | VNBSAF 95| 2N2926 9140408 76 | 2:5A 3 core mains 23p/m  PB2720 Piezo transducer 75p
150, LM13600 120 10 way rainbow ribbon §5p/m %84mm 84 ohm speaker  70p K 1N4148  21400mW zen 6
65/MC1310 150 20 way ralnbow ribbon % 64mm 8 ohm speaker T0p BZX61 Series zeners 1-3W
20p/m 20mm panel fuseholder 25p 4V7 -39V 15p each,

120 MC1456
™

SWITCHES
Subminiature toggle

0 | Minlature toggie

Rotary type adjustabie stop
1P12W 2
DIL switches

SPST 55p. SPDT 80p. DPDT 65p.

SPDT 80p. SPDT centre off 90p.

DPDT %0p. DPDT centre off 100p.

Standard toggle SPST 35p. DPDT 48p.
Miniature DPDT siide switch 12p.
Push to make 12p. Push to break 22p.

PEW 3P4W 4P3W all §5p each
4 SPST lop. 6 SPST 80p. 8SPST 100p.

ORDERING INFO
All prices exclude VAT, Please add to total order,
Please add 50p carriage to all orders under £15 in
value. Send cheque/PO or Access/Visa number with
your order. Please note new address. Catlers most
welcome—we are ;ust 10 minutes from the centre
of Colch . Teleph orders | with
Access and Visa. Official orders welcome from
cotleges and schools etc. Export orders no VAT but
please add carriage. Ali components brand new +
full spec.

CAPACITORS

0-01, 0-015, 0-022, 0-033,

Polyester. Radial leads. 25<.JV C2807type.
[-H
01, 7p.015.022 99.033 0-47, up.o&s

|

]

Simply phone

Everyday Electronics, October 1982

The Rapid Guarantee

* Same day despatch
* Top quality components * In-depth stock

20p; - 23p, 0206 36412 [AARCLAYEARD
Ele_tl:/t;gvuc./gvnul o;;ax\llal Ie;;!ssa.v o .th I‘ del‘ |
1 04 o 1 , 2:2 , 4 » 10/25V, E !
Tp; 22/25V, 47/25V, Bp; 100/25V 9p; 220/25V, WI you or ==
14p; 470/25V, 22p; 1000/25V, 30p; 2200/25V,
S0p SOLDERING IRONS
] qu end Power Supply Electroiytics, Antex CS 17W Soldering lron  450p l SCR.
1 2200/40V 110p; 4700/40V 160p; 2200/63V 140p; | 2:3 and 4 Tmm bits to suit 85p o
4700/63V 230p. CS 17W element 210p | TIC45 28
175  Polyester. Miniature Siemens PCB. Antex XS 25W Soldering Iron mb *C106D 30
45 10, 2n2, 3n3, 4n7, 6n8, 10n, 15n, Tp; 22n, 33n, | 3:3 and 4-7mm bits to suit 400V BA 70
80 47n, 68n, 8p; 100n, 9p; 150n, 11p; 220n, 13p; | Solder pump Desoldering tool 4”9 400V 12A 99
330n, 20p; 470n, 26p; 680N, 29p; 1u, 33p; 242, | Spare nozxzle for above
.}o . d 10 metres 22swg solder 100p |
antalum bead.
T o ;‘ S35 3 91,0 22 0-33,0°47,1-0@ 35V, |zp'g 2, 4- 7 REGULATORS ; PANEL METERS
2510S162 37/US240 69|LS368 3¢ | 10 @ 25V, 20p: 15/16V, 30p; 22/16V, 78L05 30 | 7912 Size 60 x 46 x 35mm
@US163 37(LS241 69|L3387 3¢ 33/16V, 45p: 47/6V, 2Tp; 47/16V, 70p; bajev. | 78L12 30 | 7915 & | 0-50 uA 0-500mA
26115164  43(LS242  75|LS368 35  40pi 100/10V, 30p. J8Lis 30 | LM30SK 130 | o.4004A | O-1A
19 3215165 75(L5243 75| ALS373 65 Ceramic disc. 22;)-0 01 50V, 3p each. 7805 40 LM317| 0-5004A 0-50V AC
28 325166 75, % LS244 80|LS3T4 65 Mullard miniature ceramic plate 7812 40 LM317T 120] el
2 70| LS17 5| ALS245 70| LS37 1:8pF to 100pF 8p each. 815 40 | LM 350 | 0-ImA vy
28 “: L 17g :S f ?‘?,‘ 50 Lsgfr'; ;: Polystyrene. 5% tolerance. 79L05 65 | LM723 40 | 0-10mA 0-300V AC
© 85/U3174 45/US251 35(US378 60 | 10p-1000p 6p. 1500-4700p 8p. 6800-0-0121 10p. | 79L12 65 | LM338K 475 | 0-50mA 0-25V
o5 38 LS175 45(U5257 35|LS390 S§  Jrimmers, Mullard 808 Series. 79L15 65 | 78HOS [(Ssicomas [} 0:30VIDC
©® 40(LUS190 45/LS258 38|LS393 &5 | 2-10pF 22p. 2-22pF 30p. 5-5-65pF 35p. 7905 45 | 5A5V 55 | all 495p each
21 90 LS191  45/LS259  75(LS398 175 | gpTO
21 35/LS192 45/1.S266 22|LS541 120 S 3mm red F5mm red s MULTIMETERS ; TOOLS
g ;Cgfs-, z Ll" }gg ;: t %;’g :: 5670} T15¢ %3mm green *5mm green 12 | HT-120 4,000 opv. | Small trimming tool 22p
38|LS158 30 /LS196 50|LS283 40 *3mm yellow *5mm yeliow 12| A smart looking 11 range | Smat! pocket screwdriver
38/LS160  3I7/LS197 60 LS [} Clips to suit 3p each. pocket sized multimeterwith | | . o oot oo rowdriver P
g ;:gg 4; ;4:83 g.;. ;4:.’;2 :: ;4:7; :: :ergt;naular 12 ;:Sg ‘4: an impressive spec. Com- 13
6! 4 417 fete with Dbattery etc. {6 piece precision screw-
657483 40 | k74121  25)74157 30|74180 40 | Green 17 TILINM 60! P . . 3
:g ;I% g ;:}g :g ; 12(1) ;g ;:}g; 12 yellow :'ol %7;33 g’z 650p each. driver set in plastic cas;_’
41 S
18/7489 180 (74125  35(74162  50{74190 S0 | 2N5777 45 | Dualcolour 0 | h‘i’;‘;f:ja‘,f";";,g:‘z“;{je,;“"
16| 47490 21 | 74126 38| 74163 50| 74191 50 | Seven segment displays HT-320 20,000 opv. ’ 650p
:: ;:g; ] ;‘:23 ol n '7[‘193 :g Com cathode Com anode Highly sensitive 19 range | Low cost pliers 60p
e s Iasllaay, [S1s! e | DL704 0-3” 95 | DL707 0-3” 95 | multimeter Including trans- | High quality pliers  650p
15 FJsss 2374145 58/74167  150/74194 58| 4 END500 0-5” 100 | FNDS070:5” 100 | | Wire sirippers 120p
494 38 74147 90/74170  125|74195 50 | TiL3130-3" 105 | TiL312 0-3” 1¢s | istor tester. Overload pro- Expo Reliant Drill §95p
= ;:gg o jrates 101 ] T496 300 Tis2205” 15| Til3210-57 115 | tection. DC volts-1000; AC | Expo Titan Drill 1025p
28| 7497 95 | 74153 4074175 55(74198 90 | LCD: 31 digit 580p. 4 digit 620p. volts—1000: . DC current | Dritl stand 1200p
30(74100 80174154 5574176 40174199 90 | 0-25A. 4 resistance ranges. | gedyced shank drill bits for
CRYSTALS VERO . SOCKETS BOXES Complete with batteries, | above 0-2mm, 1mm, 1-4mm
100KHz 290 | 6-0M 200 % Verobloc350p % ! Low Wire- | Aluminium Plastic leads etc. 1328p each. 60p each.
e g8\l | BebindnTl | eapcfievmr ($riiin pe Wil
2 -0l 9 x ] in P P I x 13
1:008M 370 | 8-0M 170 25 % 375 75p *14';m 9p 35p 4x3x2in 100p 4} x 3 x 13in 88p POTENTIOMETERS
18432 300 | 10-0M 180 2:5x 5§ #5p *16 pin 109 2 |8 s gln :ggp X 4 x 2in 160p Rotary, Carbon track Log or Lin 1K-2M2,
PR 1 DE T QAIS 213 e Aainin] pse je2p MPPRXE X O ATOR Single 32p. Stereo 85p. Single switched 80p.
3-276M 240 | 18:0M 240 R D 2pin 200 0p | PCB MATERIALS Slide 60mm travel single Log or Lin 5K-500K.
3-579M 120 | 18432 220 Singlo sided ' s0p 24pin  22p 70p I Alfac transfer sheets—please state type 63p each.
s iafiseey 28 Double sided  0p Boin 30 WS | 5.9, DILpads ste) 105 Preset. Submin. hor. 100 ohms-1M. Tp each.
4-43M 125 ‘ 116M 300 Spot face cutter 105p Soldercon p.ns Fibre glass board 3-75” x 8” 0p Cermet precision multiturn, 0-75W 3/4in,
5-0M Pin Insert. Tool 162p $0p/100. Ferric Chloride 250ml bottle 100p 100 ohms to 100K. 88p each.

* Competitive prices
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GREENWELD

443D MILLBROOK ROAD, SOUTHAMPTON SO1 0HX
All prices include VAT—just add 50p post. Tel (0703) 772501

NEW GOODIES JUST

ARRIVED!!!
C1  7912K (TO3 Case), 75p.
€2 3-579545MHz Xtat HC6U case, 50p.
C3 40 DIL LP skts., 10/£2, 100/£16.
C4 25-way screened cable 7/0-2, S0p/

Cs Reed sw:tches 20mm body, SP make,

C6 12V reed relay, SP break, 40p.
C7 Ni-cads, C size, 2AH £2, 10/£16,
C8 68A00 CPU £1-50.
C9 UDNS6116A dlsplay driver, 50p.
C10 Speedbloc ribbon cable:
10-way 30p/m; 20-way, 60p/m; 40-way,
1-20/m.

5mm RED LED SCOOP
Another company gone bust—to your
advantage!! We've bought all their Smm
red LED's—GI type MV5754, and offer
them as follows

25 250 £13-50;

£1-95 g
1k £39 50; 5k £1ls Add 30% for 2-part
chip if requlred

TIL302 7-SEG DISPLAY
0-27in red cormmmon anode. Only 65p.
1N4007 1000V 1A RECTS
Motorola bandoliered—lowest ever price!!
100 £2-95; 300 £8-50; 1k £27; 3k £72;
10k £220.

741 OP-AMP—12 for £1
A recent purchase of Raytheon I[C's
included a large quantity of 14 DIL 741

op-amps, so take advantage while stocks
tast! 12 T41’'s, £1-00.

STABILIZED PSU PANEL
A199 A versatile stabilized power supply
with both voltage (0-30V) and current
(20mA-2A) fully variable. Many uses inc.
bench PSU, Ni-cad charger, gen. purpose

testing. Panel! ready built, tested and
catibrated. £7-75. Suitable transformer
and pots, £6-00. Full data supplied.

LIE DETECTOR

Not a toy, this precision Instrument was
originally part of an '*Open University"
course, used to measure a change in
emotional balance, or as a lle detector.
Full detalls of how 10 use it are given, and
a circuit diagram. Supplied complete with
probes, leads and conductive jelly.
Needs 2 41V batts. Overall size 155x 100
100mm. Only £7-95—worth that for the
case and meter alonel!

1000 RESISTORS £2-50

We've just purchased another 5 million
preformed resistors, and can make a
similar offer to that made two years ago,
at the same price!!! K523—1000 mixed
i to IW 5% carbon fiim resistors,
preformed for PCB mntg, Enormous range
of preferred values. 1000 for £2-50; 5000
£10; 20k £36.

PANELS

Z521 Panel with 16236 (2N3442) on small
heat sink, 2N2223 dual transistor, 2 BC108,
diodes, caps, resistors, etc. 60p.

Z527 Reed relay panel—contmns 2 x 6V
reeds, 6 x 25030 or 28230, 6 x 400V
rects + Rs. 50p.

Z529 Pack of ex-computer panels contain-
ing 74 series ICs. Lots of different gates
and complex logic. All ICs are marked
with type no. or code for which an
identification sheet is supplied. 20 ICs
£1:00; 100 ICs £4

10W AMP PANEL
Neat board 115 x 62mm with Class B
oufput, Uses 2 x 2N5293, 2 x BFYS50,
BFX28. Supply can be either 36V or
18-0-18V. Input sensitivity 1V for 10W
output. Small H/S on board: £2-95.
Suitable  transformer, bridge rect,
smoothing and o/p capacitor: £5-50.
Supplied with circuit/connexion data.

1982/3 CATALOGUE

Bigger! Better!! Buy opelll
Only 75p inc. post—Look what you get!!
% Vouchers worth 72p.

Y% 1stclass reply paid envelope.

% Wholesale list for bulk buyers.

* Fargain List with hundreds of surpius
ines.

% Huge range of components.

Y% Low, low prices.
Sent free lo schools, colleges, efc.

HEAT SINKS
Redpoint 4W type drilled for 2 x TO3.
Size 130 x 100 x 32. £2-50.

SOLENOIDS AND
RELAYS

‘W921 Solenoid rated 48V at 25% duty
cycle, but work well on 24V (700gm pull.
10mm travel) push or pull 27 x 18
15mm. 55p.
W922 Mains 240V AC solenoid, 10%
duty cycle, push or pull, 16mm travel.
0 x 16mm. Only £1-50.
W895 sV DC relay 500R SPCO
W733 11-pin plug in relay, 240V AC,
3PCO 5A contacts. £2-50. Base 36p.
‘W838 700R 24V 4PCO '‘Continental' relay
35 x 30 x 18mm. Only 84p. 10/£7-00.
W47 37R 5-10V relay, SP 3A confact,
PCB mntg. 11 x 33 x 20. 95p. 10/£7-50.
W893 Omron LY4 mains relay, 4PCO 5A
contacts. £2-50.
‘W925 5V DIL reed refay. SP make. 75p.
W924 6V reed relay, 500R coli, DP break
contacts. 60p.
‘W926 24V Omron relay type G2L 113P,
PCB vert mntg, 28 x 25 x 10mm. 75p.

£1 BARGAIN PACKS
Each pack £1; any 25 packs £22
K101 16 BC239B transistors.
K103 10 BC546B transistors.
K104 18 BC182B transistors.
K105 50 1N4148 diodes.
K108 8 2N5060 thyristors, 30V 0-8A T092

case
K109 15 BC114 transistors.
K112 12 3A 100V rects, wire ended.
K113 30 DAOO2 rects, 150V 0-5A,
K114 15 XK6116 (BF241) transistors.
K115 18 SP1218 (2N3702) transistors.
K116 10 MPSLO1 NPN 140V T092
K117 10 BF450 PNP TV IF amp translslor
K118 16 ME4101 NPN 60V AF low noise.
K119 10 2N5401 NPN 160V T092.
K120 6 pls 28097/253496 AF O/P sim

0 A

Ki21 20 7V5 400mW zeners.

K122 10 VRS525 5-25V 2-2W zener.

K123 10 56V 1W zener.

K124 50 -02uF disc ceramic.

K125 200 1k 5% $W carbon film resistors.

K126 100 3000pF 63V poiystyrene
preformed.

‘COMPUTER
BATTLESHIPS’

Probably one of the most popular elec-
tronic games on the market. Unfortunately
the design makes it impractical to testthe
PCB as a working model, although it may
well function perfectly. Instead we have
tested the sound chip, and sell the board
for its component value only (PCB may be
chipped or cracked): SN76477 sound IC;
TMS 1000 u-processor; battclips, R's, C's,
etc. Size 160 x 140mm. Oniy £1-50.
Instruction book and circuit 30p extra.

COMPONENT PACKS

K503 150 wirewound resistors from 1W to
12w, with a good range of values. £1-75.
K505 20 assorted potentiometers, all types
including single, ganged, rotary and
slider. £1-70.

K514 100 snlver mica caps from 5pF to a
few thousand pF. Tolerances from 1% to
10%. £2-00.

K520 Switch pack—20 different rocker,
slide, rotary, toggle, push, micro, etc.

Only £
\q/ NOW
REDUCED
TO £3.95
ELECTRO-DIAL

Electrical combination lock—for maximum
security—pick proof. 1 million combina-
tions!i! Dial is turned to the right to one
number, left to a second number, then
right again to a third number. Only when
this has been completed in the correct
sequence willthe electrical contacts ciose
These can be used to operate a relay or
solenoid. Overalidia.65mm x 60mm deep.
Only £3

C.B. EXTRA!

FABULOUS FRONTS

FRONT-END ADD-ON DI1Y KITS
FOR GREATER FUN FROM YOUR RIG

These are suitable for CB or standard
audio use depending on socket type
chosen (you will need two sockets—see
below).
COMPRESSOR. Reaily helps avoid
blasting your mods and adlacentchannelsl
Preset it for the maximum that your rig
will like and your signal strength won't
top it. SET-133-LS £12-37
FUNNY TALKER MK2. Modified ring
modulator for fascinating metaliic and
modulated quality to your voice. includes
new high-gain pre-amp, voltage stabiliser,
and output level controt.

SET-99MK2-LS £19-06
Add-on kit for MK1 users to convert to the
MK2 (box not required). SET-99ADN £3-39
MULTIPLEXER. Are you using several
front-end add-ons? This unit splits the
microphone signal in up to 6 directions for

- feeding various extras, and also contalns &

six-input mixer for recombining the add-
on signals onto oneline. An extratwo skis
reqd for each to-from direction

SET- 132 LS £11-60
MUSICAL CALL SIGN. Programme your
own individual 8-note call sngn Push
button operated for use when yo

SET-121- LS £14 23
ROGER TWO-GONG. Two-tone gong-
like sound automatically activated at the
end of transmission  SET-126-LS £12-3t
SIGNAL COMPARATOR. Uses special
three-colour LEDS to give a visua! Indica-
tion of speech level. Aiso compares
microphone level with ievels from other
units such as Roger Bleeps, etc. Helps
avoid overmodulation and cross-channel
break-through, SET-129-LS £16-70
SIMPLE REVERB. Enhances the spac-
ious quality of your transmission, and at
full control can produce that ‘Monster-
from-the-Deep’ effect. With control over
batance, echo and duration. The response
from listeners is astonishing!

SET-122-LS £20-39

SINGLE ROGER. Gives a single bleep of
a presef duration and pltch when the

mic switch is rel at the end
ol transmlssmn. SET-127- LS £10-07

SPEECH PROCESSOR. Dramatically
improves the intelligibility of speech slg-
nals. We are making many sales on ihis
directly because people have heard it on
the air! SET-110-LS £11-77

VOICE FILTER. For limiting the fre-
quency band-width that reaches the rig
from the microphone, helping to reduce
background noise. Six selectable ranges
plus by-pass. SET-131-LS £12-75

VOICE OPERATED SWITCH. Avoid
the danger and inconvenience of hand-held
mobile transmission and let your voice do
the switching for you! SET-123-1.S £13-80

€8 POWER SUPPLY. From the mid-
range of 13:8 volts, can be set anywhere
between about 10v and 15v at approx.
300mA. Ideal for driving all these various
CB add-ons! (Mic skts not reqd).

SET- 130-LS £13-85

CONNECTORS AVAILABLE

4-pin chas skt SKT-SC4 46p
4-pin line skt SKT-LS4 POA
4-pin chas plug PLG-SP4 46p
4-pin line plug

S-pin DIN 180° skt SKT-KS 16p
S-pin DIN 180° plg PLG-KP 34p
Std jack skt mono SKT-US 20p

Std jack plg mono PLG-UP 18p
If connectors ordered with kits no P&P
charge, else add 60p to total.

Sets include electronic s, PCB,
instructions, box. Prices incl. UK P&P.
15% VAT. E.&0.E. Subject to stock.
Terms C.W.0. mail order or coltection by
appointment. Access & Barclay accepted.
Send S.A.E. (8 x 4 or bigger) for further
details. Despatch usually 7 days on most
items, Otherkits in prep. Exports welcome,
send £1 for Export list.

PHONOSONICS

DEPT EE29, 22 HIGH STREET, SIDCUP,

KENT DA14 6EH. 01-302-6134 MON-FRI
‘FOUNDED 1972. A DECADE OF DESIGN AND DELIVER

~" LIGHTNING ~

NEW SHOWROOM NOW OPEN
DO YOU NEED :- Electronic components, Tools. Test Equipment,

Cases, Cabinets and Hardware etc. IN A

THEN YOU NEED:-

HURRY ?

LIGHTNING Electronic Components.
Because LIGHTNING Strikes out where others fail:-

WHY ?

Express Despatch

All Low Prices

In Depth Stock

All New Guaranteed Goods from Leading Manufacturers

With all that going for us, going to you can you really afford to be
without a copy of our brand new exciting CATALOGUE?
Many Prices Reduced — Many More Stock Lines
Send for YOUR Copy Now, ONLY 70p Post Paid

I.IGHTNING ELECTRONIC COMPONENTS

s

howroom and Mail Order Dlslrlbuhon Cen(re
18 VICTORIA ROAD, TAMWORTH, AFFS.
Telephone No. 0827 65767 Telephone Order now excepted
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DESOLDERING TOOL. Make hife easy with this superb anodised high suction
desoldering tool. Essential for desoldering multi-lead devices from transistors to ICs.
Especially handy for the experimentor and service engineer, elmmatmgTdamage to PCBs

and components. £4-

45 + VAT. SPARE TEFLON NOSE 85

A
JAPANESE TRANSISTORS: Equivaients available for most types. Please enquire.
LOW COST VERSTALIVE MULTIMETER

THE MIGHTY MINI MULTI-TESTER. 2,000 ohms per volt.
Ideat for lhe beginner and service engineer (fits into shirt
C & AC voltage ranges: 10v, 50v, 250v, 1,000v.
DoC currem ranges 100mA. Resistance: 2 ranges 0-1Mohm
{60 ohms centre scale), Decibels: —10 to +22db. Mirror Arc

pocket).

i
& ’

scale. Overioad protec\tllon Complete with battery, {eads and

instructions, £5-6

.
ORDER FORM (no need to cut magazine—order on plain pap‘er’\'

Name .............

Address .

-Spare Teflon noses at 85p
.Mighty Mini Testers at £5-65
Postage, packmg and insurance at 60p per
one device, 25p for each additional dewce A
ota
Add 15/ VAT
I enclose cheque no./P.O.no...............

Alternatively please credit my VISA/ACCESSIAMERICAN EXPRESS no
Signature ...,

.Desoldering toois at £4-45

This offer applies to UK only. Please allow 7-10 days delivery. Overseas customers please
do not add VAT but allow to cover postage. TRADE ENQUIRIES WELCOME.

RICKLEWOOD ELECTRONICS LTD.
40 Cricklewood Broadway, London NW2 3ET. Tel: 01-452 0161 Telex 914977




Probably the fastest microcomputer
in the universe

the JUPITER ACE only £89.95.

Key Features

Revolutionary microcomputer language FORTH.
Full-size moving-key keyboard.

User-defined high-resolution graphics.
Programmable sound generator.

Floating point arithmetic.

Fast cassette interface.

Upper and lower case ascii character set.

24 x 32 character flicker-free display.

The Jupiter Ace uses FORTH

The Ace is set apart from all other personal computers on the
market by its use of a revolutionary language called 'FORTH'".
Some computer languages aré easy for humans to understand,
others are easy for computers; FORTH is most unusual in being
both. Its underlying principles are so simple that it takes even a
newcomer to computers only a few minutes to learn how to do
calculations on the Ace, yet the very same principles are powerful
enough to allow you to invent your own extensions to the
language itself.

At the same time, the memory-saving coded form used to store
your programs inside the Ace allows it to obey them very fast —
typically in less than a tenth of the time it would take to do the
same thing using a different language. Amongst other things, this
makes the Ace ideal for games.

FORTH's unique combination of speed, versatility and ease of
programming has already made it a prime choice for professional
applications as diverse as pub games and radio telescopes, and
gained it an enthusiastic national user group. Now the Jupiter Ace
can bring this addictive language into your own home.

Designed by Jupiter Cantab

Leading computer Designers Richard Altwasser and Steven
Vickers have a reputation for pushing technology forwards. After
ptaying the major role in creating the ZX Spectrum they formed
Jupiter Cantab to develop their latest brainchild the Jupiter Ace.
Jupiter Cantab, 22, Foxhollow, Bar Hill, Cambridge, CB3 8EP

Everyday Electronics, October 1982

All inclusive Price

For £89.95 you receive your
Jupiter Ace, a mains adaptor, all the
leads needed to connect to most
cassette recorders and T.V.s (colour
or black and white), a software
catalogue and a manual.

The manual is a complete
introduction to the world of
personal computing and a course in
FORTH programming on the Ace.

Even if you are a complete
newcomer to computers, the
manual will guide you step by step
from first principles to confident
programming.

The price includes postage
packing and V.A.T.

Technical Specification

Hardware
Processor/Memory

Z80A running at 3.25 MHz.
8K bytes ROM 3K bytes RAM.

Software, FORTH

Data Structures
Integer, Floating point and
String data may be held as
constants, variables or arrays
with multiple dimensions and
mixed data types.
Control Stuctures
IF-THEN-ELSE, DO-LOOP,
BEGIN-WHILE-REPEAT, BEGIN-
UNTIL, all may be mixed and
nested to any depth.

Operators

Input
40 moving-key keyboard with
auto-repeat on every key.

Output

Memory-mapped 32 x 24
character display with high
resolution user graphics. Output
to drive normal UHF TV set on

channel 36. Mathematical +, —, X, =.
Logical AND, OR, NOT,
Sound XOR.
Provided by internal Comparison <, >, =.
loudspeaker. Program Editing
FORTH words may be listed,
Cassette

edited and redefined. Comments
are preserved when words are
compiled.

Load Save & Verify at
1500 baud, separate data
storage.

Order Form _&‘

I The Jupiter Ace is available only by mail order. Please allow up toI
| 28 days for delivery.

Send cheque or postal order with the form to:—
I JUPITER CANTAB, 22 FOXHOLLOW, BAR HILL, CAMBRIDGE CB3 8EP
| Please send me:—

: O JuPITER ACE MICROCOMPUTER(S) @ £89.95.
| Name. Mr/Mrs/Miss
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NOISE FILTER SYSTEM A superb stereo headphone »
A sophisticated combination of filters  Specifications: .
designed to eliminate interfering noises ) sensitivity 110DB at 1,000Hz with tmw
from all vehicular sources including  2) Frequency response: 20-19,000Hz
ignition  spark, alternator/generator, 3) UNIT impedance 8 ohms \
other accessories, metal to metal contact 4) matching impedance 4-16 ohms
etc. 5) Maximum input 0-5 watts per channel
Contents:- Generator noise filter, alter- &) lndmdAua:‘)shde volume control (stereo/
i : [ mono switcl
:::joir r?i?i':z :I‘I;it::'ﬁ?t::l linejinaise) filcer 7) 10 foot coiled cord with stereo phone plug
& Pri “' 50 8) Leathery-soft ear pads and head cushion |
r . .
This 3} inch super horn (Flush Order N|:.ENFS-IOOO price £5-95.
Flange) piezo ceramic tweeter Order No. LE-76VS
converts electrical enerfgry into
! N . )
ia:o:;t‘::ssenoe{gsyooz' a: |2v':|'eﬁf,{ Universal NI-CAD, battery charger. All
possibie with any other type of plastic case with lift up lid. Charge/Test

loudspeaker. Economy is added . switch. LED indicators at each of the five
to high efficiency by the elimina- charging points.
tion of crossover networks, » (Charges- PP3 (9V)., Ui2 (I 5V penlite),

because the unit rejects low s U1t (1-5V *C"), U2 (I1-SV “D"), Power:-
frequency power. It has a high : " 220-240V AC, Dims:- 210 x 100 xSOmm.
impedance of over 1,000 ohms at ~'5 Knock down price only while stocks last.
| kHz and 20 ohms at 40 kHz and - s only £6-00
it presents no added load to the : Order No. MW 398
amplifier. ’
A Super Special Offer of £4-65 =
Order No LO52 Altai Multitestf(u; & g’ra;(s)istor Tester IDEX
v DC volts 0-1v-5v-2-5v-10v-50v-250v-1000v % 3%,
AC volts 0-10v-50v-250v-1000v 3% S i
DC current 0-50uA-2-5mA-25mA-0-25A %3% TkHz  with Imw
Resistance: g
Minimum 0-23200-200k oms | EoeauEney. fespense
< Midscale 20-200-20k-200k ohms r 3% pedar;ce 35 ohms. p
Maximum 2k-20k-2m-20m ohms J Maximum input O-4
| As atransistor tester watts. 7ft cord with
Leakage current 0-150uA at Xik range 3-5 stereo phone
0-15mA at X10 range plug
0-150mA at X!} range (e
Price £14-95 Price £7-50
Order No YN 360TR Order No. MHD-3

AS YOU HAVE SEEN FROM OUR PREVIOUS ADVERTISEMENTS, WE STOCK A VAST RANGE OF PRODUCTS—GIVE US A RING FOR
YOUR NEEDS—WE STOCK EVERYTHING FOR THE ELECTRONICS ENTHUSIAST AT VERY COMPETITIVE PRICES.

208 Baker Street, Enfield, Middlesex.
01-366 1873.

VOLTAGE REGULATORS TRANSIS- | 4000 CMOS TTL
(PLASTIC) TORS 4000 10p | STANDARD
Eu o A 5V 1A 7805 40p l 7905 a5p | ADIG1  42p | 4001 10p 74 74LS
12V 1A 7812 40p | 7912 45p ! Ap1s2  42p § 4002 12 Series Series
y ; ) 15V 1A 7815 40p ‘ 7915 450 | 5507 tom | 400 san | 7400 1o 11p
Maii Order to: 160 High Road, Willesden Green, London NW10. ENEVNEIEEEPIEIESEI 45p P Pk ceor 14 N
24V 1A 7824 40p | 7924 45p | BCi08B 12p } 4011 10p p P
Tel: 01-459-2480 - BC109  10p | 4012 16p | 7402 11p  11p
BC103C 12p | 4013 20p | 7403 12p 12p
OPTO ELECTRONICS BC177  16p | 4015 a0p | 7404 12p  12p
2N5777 45p oa;so :20;) BC178 ;Gp 4017 32p ;:83 :;n :';’n
; ; ; P OCPT{ 180p | ORPS1 20p | BC179 20 P P
Retail Shop: North Parade Electronics, Mollison Way, Edgeware, IRtTSSSEBFrai e e 556 | BGtezL 100 :g:g ;:z 7410 14p 13
Middlesex. BC183L  10p | 4003 p | 411 200 150
BC184L  10p | 4024 32p 7412 20p 12p
LEDS 1§ P— Bc212L 10p | 4030 15p | 7413 200 25p
3mm | mm m(éI'u;p. BC213L  10p | 4047 40p 7414 20p 30p
Post & Packing: Add 50p to all orders under £5. Red 1p | 12p BC214L  10p | 4068 14p | 7420 6p  13p
VAT: All UK orders add 15% to total cost includi & Green  1dp | 14p BCS47" M2p | e 43050 TO1 TP CP
d orders a % to total cost including p. & p. Yellow 1p | 148 BC548  12p | 4070 13p ;:gg ::p :lp
) BC549C  14p | 4071 13 8l [2e
All devices are new, full spec and guaranteed. 7 Segment Displays BCse 15p | are 132 7407 3p  3p
TiL321 115p DL704 99p BC557 15p | 4073 15p 7448  40p 45p
TiL322 115p DL707 99p BC558 15p | 4075 130 7450  16p 15p
ELECTROLYTIC CAPACITORS (Axial & Radial) Values in uf. BC559 15p | 4077 13p 7474 :Op 16p
63V:1,22,334768 10 6p; 15,22, 33 8p. BFY50  23p | 4078 15p | 475 250 20p
25V: 47,100 8p; 220, 330 12p; (‘)’;‘4’7"55 ) BRIDGE BFYS!  23p | 4081 13p | 7476 3 20p
16V: 470 14p; 1000 20p; P | RECTIFIERS BFYS2  23p | 4082 q3p | 7485 60p  48p
2 0A90 9p 1A 50V 19p P2 7490 25p 28p
10V: 1000 T5p; 2200 25p. TIP29A  32p | 4093 20p
oA % | 1A 100V 20p | TIP30A 35 01 (58 |0
oo e | aeovm | Geh e |l o | BE Bb B
POLYESTER CAPACITORS (Radial Lead) 250V. Values in nf. 0A202 9 | 2A 100V 30p | TIP32A 38p | 0 28:: 7494 35: o
2n2, 3n3, 4n7, 6n8, 10n, 15n, 22n, 33n, 47n 6p; 68, 100n 8p: 150n, 2200, 330n 10p; 1N9te ap | 24 s00v asp }:ngﬁ L e 35p | 7495 3p  40p
470n 15p; 6800 20p; 1000n 25p. 1Ng16 p TIP41A 2 7596 40p  90p
1N4148  dp | ZENER IR aon'fl| Ascx 350 | 74107 22p 45
1N40O1  5p | DIODES TIEZA 330 ) asto s [ 4ty 27—
POLYESTER CAPACITORS (Radial Lead) 100V Values in nf. 1N4004  6p | 2:7-33V ON2646  45p | 4512 42p ;ﬂgg :gn §§°
1n, 1n5, 2n2, 3n3, 4n7, 6n8, 100 6p; 150, 22n, 33n, 47n Bp. 1N4007  7p | 200mw op | 2N2904  28p | 4518 40 | 16 G0p 208
— 2N2905  26p | 4520 700 | 7461 8p  40p
2nza0s - 1260 74162 48p  40p
CERAMIC CAPACITORS 50V (Radial Lead). DIL SOCKETS 23907 |8 74163 48p 0B
22p1-47,0000f E12 Values 4p each. Low Profile Nass  Zb | LINEARIC's | 741c4 480 45p
8 pin 8p | 20pin 22p | 2N3702  10p | 14 14p | 74165 48p  60p
14 pin 10p { 24pin 25p | 2N3703  10p | 148 36p | 74166 48p  52p
POTENTIOMETERS : Carbon track, 0-25W log & linear SWITCHES H i CA3140 40p | 74190 50p 36p
values. Slide 1A 45 eIy {ip | 80D %p | 2N3704 100 | |M3otA 24p | 74191 500 3P
5K-2M  single gang 300 | DPDT 1p NaToe 108 | LMaso ~ 75p | 74152 S0p  36p
5K-2M single gang D/P switch 78 | DPDT cloff 15p ) IN3707  1gp | LM3BIN 145p | 74193 50p  36p
5K-2M dual gang stereo 88p VEROBOARDS 0-1in 9N3708 10p LM382 125p | 74194 4Sp 36p
Sub-miniature Togo! clad plain | 93700 d0p | NESSS  16p | 74195 460 36p
gg’e 24 x 33% 73p 520 | oN3gta  22p | NESSE  45p | 74196 dep  &0p
PRESET POTENTIOMETERS Horizontal & Vertical. SPST on/oft 84p | of x 57 23p — 2N3903 1sp | NES6S  120p | 74197 46p 48P
0-1W  100R-1 Meg 7p | SP clover 60p | 3i x 33~ 83p — 2N3904 15 NES67 955p | 74365 40p  32p
0-25W  100R-1 Meg 100 | DPOT 5p | 33 x5 95p 790 | 3N3sgs  1on | NES6T 1d0p | 74366 40p  32p
DPDT c/oft 88p 3 " P | TBAS00 80p | 74367 4dop  32p
x 17 325p 211p
a3 x 187 425p = 2N3906  15p | TBAg10 95p | 74368 50p  50p
RESISTORS 5% Carbon Film, E24 vaiues. Push Button pk( of 100 pins 50p 2NS457 30p | TBAS20 80p | 74330 99p 3;:
0-25W  IR-5Mi ip Push to Make 15p | Spot face cutter 113p 2N5458  30p | ZN423  135p | 74393 99p 2009
05W  1R-5MI 1-5p Push to Break 25p | Pininsertion toot 162p ON5459  30p | ZN425E 350p | 74490 120p p
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Shortwave
Listener’s
Receiver

With Heathkit, you're all set for a
great deal. And not just big savings.

Whichever kit you choose, you'll find it easy to build.
Simple, but detailed instructions take you through every
stage. Everything is included. Even the solder you need
Digital Clock is there.

Follow the steps and
§ you'll end up with a hand-
crafted, well-designed
piece of equip-
ment. One
you'll be proud
of. Because you built it yourself. A

There are 10 great kits to start you off. An )
interesting choice of kits from a digital clocktoa &
metal locator, including a short wave listen- )
er’s receiver, windspeed and direction
indicator, digital readout electronic
scale and five more useful kits.

Allat 30% off to first-timers.
Send for your catalogue right now
for a start.

Metal
Locator

Windspeed and Direction
Indicator

To Heath Electronics s 4
(UK) Limited, Dept ( eEto ), @
Bristol Road, Gloucester GL2 6EE =

To start me off, please send me
a copy of the new Heathkit catalogue.
I enclose 28p in stamps. EE 10

Name

Address

[~z You build onoure

HEATH

Everyday Electronics, Ociober 1982
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Bradley Marshall Ltd

OF EDGWARE ROAD

SPECIALIST ELECTRONIC COMPONENT DISTRIBUTORS
Tel: 723-4242

PROBABLY THE SPECIAL BAHCO TOOLS
LARGEST STOCK OFFER SIDE CUTTERS
OF ICs & ST 2132 £7-10
TRANSISTORS MUL;’S:E'-CK 2112 £9-40
INTHESOUTH ;
TRY US FIRST £150 | g 2 U
LARGE RANGE OF + VAT PLIERS
ACCESSORIES Normal price £10-26 2411 £6-75
Plugs 2415 £678
Sockets BUY WITH
Audio Connectors ACCESS
ICE MULTIMETERS
erpboards BARCLAYCARD | Microtest 80 £16-60
Soidering equipment A/EXPRESS Supertest 680 R £32-00
Screw drivers ! DINERS Supertest 680E £24-50
BAHCO Just ph h
. J ustphone we do the | ¢y pERIMENTER
ifam Knobs rest )
T e 8
‘LCASRGE RANGE OF ORDER E;; :;50 8((; s%o
4
Transistors FASTER e
Capacitors SERVICE LOGIC PROBES
Dipdes PHONE LP1 £31-00
Triacs 723-4242 LP2 £18:00
Thyristors
Opto
Resistors 16, 24, 40 WAY EXPERIMENTER
Potentiometers RIBBON CABLE KITS
Fuses £1.10; £1.40; £2.20 PB6 £9-20
Bridges metre PB8100 £11-80
Please send S.A.E. for | Header plugs 14 way, PLEASE REMEMBER
list. 16 way, 24 way, 40 way | To ADD 15% VAT

BRADLEY MARSHALL LTD FOR

Crimson Elektrik

PROFESSIONAL AMPLIFIER MODULES

PRICE LIST —
ELECTRONIC MODULES & ASSEMBLIES
CODE DESCRIPTION Less VAT INC WT
VAT VAT {Kg)
£ £
CE 608 Power Amplifier Module 18.26 21.00
CE 1004  Power Amplifier Module 21.30 24.50
CE 1008 Power Amplifier Module 23.90
CE 1704  Power Ampiifier Module 30.43
CE 1708 Power Amplifier Module 30.43
CE 3004 Power Amplifier Module 42.60

BD 1 Bridge Driver Module 7.13

TR 80 Toroidal Transformer 80VA 18.00
TR 150 Toroidal Transformer 150VA 20.07
TR 250 Toroidal TRansformer 250VA 25.43
TR 250Q Toroidal Tansformer (low noise) 33.20
B 6 Bridge Rectifier (6 amp) 0.99
B12 Bridge Rectifier (12 amp)

C4700/40 Reservoir Capacitor and Clip
C4700/63 REservoir Capacitor and Clip
C4300/63 Reservoir Capacitor and Clip
CPS 80 Power Supply

CPS 80D Dual Power Supply

CPS 150 Power Supply

CPS 150D Dual Power Supply

CPS 250 Power Supply

CPS 250D Dual Power Supply

TS 70 Thermal Switch 70°C
HS 50 50mm Heatsink

HS 100 100mm Heatsink

HS 150 150mm Heatsink

FM 1 Fan Mounted on 2 x HS 100

S28Rwn = ~BRARNIRwp -

FM 2 Fan Mounted on 2 x HS 150

CPR 1X Pre-Amplifier Module

MC 2 Moving Coil Pre-Pre-Amplifier Module
REG 1 Regulated Power Supply

TR 6 6VA Mains Transformer

BEBEIBBESLRBB/ECRITIBTELY

NN AN AR RN E A RR N8R N8R ERY .
BB 208BueBE e 8 an anERER S B BB R e BREN!

22233233883 EREENERAYINEINSRNRIRERR:
CONNNOOOOOOOS—0OPOOWWNNNNOOOOONWNNOOOOOOe

FRBEERIONS SR BN A0 REB N3 223238 RRE8BRNNRS

X0 2 2 Way Crossover Module 1

X0 3 3 Way Crossover Module 2

MU 1 Muting Circuit for X0 2 or XO 3

CK 1010  Complete Pre-Amplifier Kit 78.26 1

CK 1040 Complete 40 Watt Power Amplifier Kit 103.48 1 1 »
CK 1100 Complete 100 Watt Power Amplifier Kit 129.66 19.44 1

MC 2K Add On Moving Coil Kit 21.74 3.26

PSK Pre-Amplifier Power Supply Kit 17.3%3 2.61

SOLE DISTRIBUTION sraptey MARSHALL Lto OF EDGWARE
325 EDGWARE RD. LONDON W21 BN
TEL: 01-723 4242

p- v}
o

1y



WATFORD ELECTRONICS

33 CARDIFF ROAD, WATFORD, HERTS., ENGLAN
MAIL ORDER, CALLERS WELCOME. Tel. Watford 40588/9

ALL DEVICES BRAND NEW, FULL SPEC. AND FULLY GUARANTEED ORDERS

DIIPATCH!D BY RET RN 'OF POST. TERMS OF BUSINESS: CASH/CHEIQUE/

P.0.a OR BANKERS DRAFT WIiTH ORDER. GOVERNMENT AND EDUCATIONAL

IN.TITUTIONS' OFFICIAL ORDERS ACCEPTED. TRADE AND EXPORT INQUIRY
ELCOME. P&P ADD530p TO ALL CASH ORDERS. OVERSEAS ORDERS POST-

AGE AT COST. AIR/SURFACE. (ACCESS orders by telephone welcome).

VAT Export orders no V.A.T. Applicable to U.K. Customers only. Unless stated otherwise

all prices are excluslve of V.A.T. Please add 15% to total cost including P & P.

e stock m mou tems, I(Juy' to visit us. We situated behind Watford Football

ound. N t Underground/BR Station: Watford High t. Open Monday to

Saturday 9.00 lm—l 00 pm. Ampl. Free Car Parking space avallabte.

POLYESTER CAPACITORS : Axlal laad type (Values are in nF)

400V : InF, 1n5, 2n2, 3n3, 4n7, 6n8 11p; 10n, 15n, 18n, 22n 12p; 33n, 47n. 88n 18p; 100n, 150n
20p; 220n Mp; 330n '42, 470!\ $2p; 680n 60p; 1uF Glp. 2,2 B2p ; 417 85p.

180V : 10nF, 12n, 100n 1p 150n, 220n 17p; 330n, 470n 30p; 880n 38p; 1uF 42p; 1u5 45p; 2u2
48p; 47 Elp 1000V : inF 17p; 10nF 30p; 15nF 40p; 22n 36p; 33n 42p; 47n, 100n 55p.

POLYESTER RADIAL LEAD CAPACITORS (250V)
40nF, 18n, 22n, 27n Bp; 33n, 47n, 68n, 100n Tp; 150n, 220n 10p; 330n,
470n 17p; 680n 18p; 1uF 23p; 145 40p; 242 46p.

ELECTROLYTIC CAPACITORS: (Values in uF) 500V : 10uF 52p; 47 78p; 63V: 047, 1:0
1:5,2-2,3:3,4-78p; 1010p; 15, 2212p; 33 15p; 47 12p; 68 20p; 100 19p ; 220 26p; 100070p, 2200
”p 50V : 68 20p; 100 17p; 220 24p.40V 6-8,15p; 22 9p; 33 12p; 330, 470 32p; 1000 4lp 2200
90p; 25V : 1-5,4-7,10, 22, 47 8p; 10011p; 15012p, 220 15p. 330 22p. 70 25p; 680, 1000 34p;
1500 42p ; 220050p.330016p,470092p,16v 2-5, 40 8p; 47 68, 100 9p; 125 12p; 220 13p; 330
MR 470 ZOp 680 34p,1000 27p; 1500 31p; 220036 i 4700 79p.

D CAPACITORS: 64V : 2200 1390 3300 198p; 4707 245p, 50V : 2200 110p; 3300
154p. 40V 4700 160p. 25V : 2200 80p; 3300 98p. 4000, 4700 98p; 10,000 320p; 15,000 345p.

TANTALUM B.ld CIpaellon POTENTIOMETERS : (ROTARY) | OPTO
3 Carbon Track. 0-28W Log & 0-5W | ELECTRONICS

Teach-in 81 alt parts
available.

. . p; 2:2, 3-3 18p; | Linear Value, LEDo plus cllps
47, 68 22p: 10 28p. 18V ; 22, | 500021 K&!K(Lln only) slnnle:lOp TIL209 Red 3mm 11
33 ﬂp. , 68, 10 1lp: 15 up. S5K-2 M0 eingle g 30p | TyLe11 Grn3mm 14
22 33 00 SK-2M 0 alnalewlih DP owltch 78D | 1) 040 vl 14
|0V;15 22 "Gp 33, 47 35p. 100 55p. 8K-2 M( double gang p ‘9” Red - 12
MYLAR FILM CAPACITORS SLIDER POTENTIOMETER 2" Yellow Graen 14
:::‘FI H 21’;\""'.3%\':‘. 23’.‘ 42_;’[-1 _;gn 5‘&: 0 Rrs)w Io'zand linear values 60mm ‘IB"qlu-ul LEEE)D g.

. ' . ' : + | 8K (1-800 single gang T0p rtangle 1]
100n, 200n 8p. 470n/S0V 12p. 10K (2-500K (3 dual gang 110p | OCPT1 120
MINIATURE TYPE TRIMMERS | S Stick Graduated Bezelo  40p ggg;g ;:
4-6oF, 2-10pF 22p; 2-25pF, 5-83pF 2NB777 48

PRESET POTENTIOMETERS
Vertical & Horlzontal
0-1W 50 (3—SMQ Minlature
0-26W 100 0—3-3M (2 Horlz
0-26W 200 (3—4-TM(} Vert

30p; 10-88pF 35p.
COMPRESSION TRIMMERS
3-40pF, 10-800F 20p ; 20-250pF 28p ;-
100-580pF 39p ; 400-1250pF 48p.

POLYSTYRENE CAPACITORS

7 Seg Displays
TIL821 CANnB” 11
TiLs22 C Cth8” 11
DL704 C Cth 3" 00
DL707 C.A. -8 08
FND3B7 or 500 1

Tp
1ép
1o0p

RESISTORS: Carbon Flim, High

10pF to 1nF 8p: 1:5nF to 12nF 10p. | Stability, Low Noise, Miniature | MAN3840 1m0
Tolerance 5%. :3” Green C.A. 100

SILVER MICA: 2pF, 33, 47, Rango val. 1-99 1004 | ILT4 a5
‘8, 82, 10, 12, 15, 18, 22, 97, 33, [ }w 2024M7 E24 %p  1p = | ILDT4 %
39,47, 50, 66, 68, 75, 82, 85, 1 W 2024MT  E12 2p  p | TIL32Inf. Red 82
120, 150, 180 15p. 200, 220, 250, | fw 202.10M E12 8p  4p | TIL78 detector 84
270, 300, 330, 360, 390, 470, 800, | 297 Motal Flim 1)0-1M @p 4p | TIL81 '
800, 820 21p. 1000, 1200, 1800, | 15¢ Metal Flim510-1M $p #p | TIL100 %

Bargraph Red.
Ten sagment 228p

LCD DISPLAYS

#
100+ price applln to Reslstore of
each value not mixed.

2000 30p. 3300, 4700 CD

CERAMIC CAPACITORS: 50V
0-6pF to 10nF 4p§ 22n to 100n Tp.

TGS 812 or 813 gas and smoke | 31 Diglt 495p
EURO BREADBOARD £5-20. | detector 575p. Socket for above 50p.
SWITCHES
VOLTAGE REGULATORS* SLIDE 250V: TOGGLE 2A 280V
1A TO3 +ve —ve 1A DPDT 14p 8 IT 83p
8V 7808 145 7905 220p . 1A DP cjofl. 18p PDT 44p
12V 7812 148p 7912 220p [Speciall | ;A DPD 18p -IUI-MI
By s w20 o i
p PUSH BUTTON tr h [
1A TO220 Plastic Culng RAM Ll(ehln% or Sc lnnlovor p
8v 7805 40p 45p aas Momentary. DPDT 8 tags 785
12V 7812 40p - To 450 | SBES SPST C/Over 89p | DPDT c/ofl  #8p
18v 1818 ::p e ase (| NCRY| DPOTCiOversdse | DPOT Blased 148p
24V 7824 40: 7024 ‘53 12zons SWITCHES Minlature Non-Locking
1HmA 1‘002 Plastic Casnng £2:25 Push to Make 15p Push to Break 20p
8V 5 30p sop ROCKER: SPST on/off 10A 280V 2p
8V TBLG 30p —_ ROCKER: [{luminated DPST
1;¥ ;gtgg 3,, i — Lights when on: 10A 240V Sp
p 79 %0p ROTARY 1 (ADJUSTABLE sroP)lpolol
18V 78L1530p  79L15  #0p 2-12 way 2p/2-8W, 3p/2-4W, 4p/2-3W.  48p
78H05+5V/5A | ROTARY 1 Malns 260V AC, 4 Amp up
723 38 LMITP 99 55
CA3085 95 [\rioaic ggo TBHGSA +5V
i 1 YA T iRt D sockams we et T
—2:25 pin 8p; 14 pin 10p; pin 10p; 18 pIn 18p;
LM3{7K 320 TDA1412180 to —24v  688p ' 20 pin 22p; 24 pin 28p; 28 pin 28p; 40 pin 30p.
ZX81 16K RAM pack. DIODES ZENERS SCRs
16K RAM Pack, Fully built & tested. AA120 22 | Range 2V7to | Thyrlstors
Plugs straight on to your ZX81. BA100 18 WV 400mW | 5a.400v 40
Only £18-99 BYi26 12 Op each | ga/g00v 43
BY127 12 Range 8V3 to SA/S0V 80
CRO33 250 | 33V.1:3W BA/400V 78
We stock a wide selection of Com- OAD & 13p each | ga7e00v 95
puter ICs, Printers, Floppy Disc OA47 12 - 12A/100V 78
Drives, BBC Micro upgrade Kits, QA70 9§82 OISE 12A/400V 80
Micro peripherals, Books etc. at OATO 18 N 12A/800V 188
very competitive prices. OAS1 1 Diode 195 1BA/TO0V 188
8::8 1: — - :rzum 130
5082 32
DENCO COILS _ RDT2 1450 OA$1 8 | BRIDGE 2N8064
‘DP' VALVE TYPE RFC$ 140p oas ¢ | RECTIFiERs | [NEC 50
Range 1 to 5 BI., RFC7(1DmH)1GOp OAR00 8 | 1A/B0V 18 | C108D 9
Rd., YI. Wht122p IFT 13; 14; 16; A202 8 | yaj100v 20 | TICA u
RIS WRowu,, e WL A @) N3
a reen P -8 1C47 3
T 1to B 8L, Y1, IFT18/465 152p NGOtz 8 | 1Auoov 28 | TIC v
d,, Wht. p TOC1 125p 4003 6 | 1A/600V 34
B9A Valve Holder MWSFR 122p IN40O4/E & | pA/6OV 30 | TRIACS
60p MW/LWSFR154p mm:/" 1 2A/200v 40 | aa;00v 48
. 1544 s | 2AMM00V 48 | 3A/400V 56
VEROBOARDS ‘1" | COPPER 3A/100v 10 | ZA/S0OV a5 | SAI0OV B8
ciad plain | clad boards 3A/400V 18 | GA/100V 83 IA;ﬂ?gV 1’:
2} x 33~ 80p 65p | Fibreglass 3A/600V 17 | 8Adoov g | BAJSOV 118
: xy' Mp —|8x6" %p 3A/1000v3e | 10Aj200v 215 | 1RA/100V 4
Hp — |6 x 12" 150p 6A/400V50p | 10A/600V 298 12A;soov i
3 10‘p 87p | S.R.B.P. — e e—— 25A/200V 215 16A/100V 103
3 “ z:zp 95 x8 95p 25A/600V 395 16A/400V 108
' §oR Forric Chio- | We stock a | BYIS4 88 1 50, li00v 138
Pit. of 100 pines  s0p | Ferric Chio- | 8 S60Ck, 8 | vmiaDiL 55 | J2A/400Y 118
Spot Faca Cutter135p | © o145, of Electronic 284 1000V 480
Pin Insertion Tool | Anhydr. 1950 | g o\ 0 and DIAC 0A/00V 825
178p | Dalo Pen 90p ! Magazines STe2 25 T28000D 120

s

55 | LS93 23 | CMOS 4512 42 'LM3g4CH 290
175 | LS95 40 | 4000 10 4514 115 |LM3gmN [
210 | LS96 95 | 4001 10 4515 115 [Lm3e 128
210 | LS107 40 | 4002 12 4516 65 |LM3914 180
50 | LS109 23 | 4006 50 4518 40 LM3p1s 200
9 | LS112 22 | 4007 14 4519 30 |Lmasts 220
b ;g t m 1; 4008 32 4520 70 |LM13600 110
4009 24 MC1302 [
7407 20 40 | LS122 38 | 4010 24 | "———— N C1304P 200
7408 14| 74153 40 | L5123 36 | 4011 10 - MC1310P 199
7400 14 mgg i: t:m :2 4012 16 |LINZAR IC's MC1458 1]
7410 14 25 4013 20 |702 75/MC1488 55
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WIDE CHOICE

ELECTRONICS appeals to all sorts of people, and it follows that con-
structors interests and needs vary, as does depth of knowledge and
practical experience. Yet electronics offers something to all, for the
possible applications are vast, and the level of technology employed can
range from simple one- or two-transistor circuits, to involved systems
based on microchips.

For examples it is necessary only to turn the following pages. The
General Purpose Pre-Amplifier and the Sine Wave Generator come into
the first category; what is more, the two transistors required in either
design will be found mounted on the front cover of this month’s issue.
Higher technology is represented by the Computer Expansion System,
winner of the Schools Electronics Design Award Competition; and the
Optical Tachometer, which breaks new ground as an instrument for use
with rotating mechanisms.

A useful car gadget and a simple short wave radio complete this
month’s complement of projects and underline the wide scope of home
constructed electronics.

COME TO THE FAIR

Have a day out with the family at the first Electronics Hobby Fair.
Alexandra Pavilion in north London is the venue for this new style
exhibition sponsored by EVERYDAY ELECTRONICS and our associate journals
Practical Electronics and Practical Wireless. The dates to remember
are November 18-21.

Names long familiar to readers of our advertisements pages will
materialise there as exhibitors; visitors will have the opportunity to
browse around their stands, purchase their wares or just chat up the
proprietors of businesses that year in and year out satisfy the needs
of constructors and experimenters. The staff of EE, PE and PW will
be in attendance and look forward to meeting their readers.

Other major attractions are laid on. The new Alexandra Pavilion—
already dubbed “a palace of light”—will be an appropriate setting for
this most enlightening of shows with its happy gathering of electronics
enthusiasts, their families and friends, together with traders, professional
organisations—in fact all who share some interest, be it great or small,
in this exciting, ever expanding field of technology. Further details
appear on page 657. Be seeing you.

Readers' Enquiries

Back Issues

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

We cannot undertake to engage in discussions on the telephone.

Component Supplies

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

All reagsonable precautions are taken to ensure that the advice and data
given to readers are reliable. We cannot however guarantee it, and we
cannot accept iegal responsibility for it. Prices quoted are those current
as we go to press.
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Certain back issues of EVERYDAY ELECTRONICS are available
worldwide price £1°00 inclusive of postage and packing per copy. Enquiries
with remittance should be sent to Post Sales Department, IPC Magazines
Ltd., Lavington House, 25 Lavington Street, London SE1 OPF. In the event
of non-availability remittances will be returned.

Binders

Binders to hold one volume (12 issues) are available from the above
address for £4-60 inclusive of postage and packing worldwide.
Please state which Volume.

Subscriptions

Annual subscription for delivery direct to any address in the UK: £12-00.
Overseas: £13-00. Cheques should be made payable to IPC Magazines
Ltd.,, and sent to Room 2613, Kings Reach Tower, Stamford Street,
London SE1 9LS.
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BY R.A. PENFOLD

SINE WA

BCYB5EP

2N3905

GENERATOR

*A GOOD USE FOR YOUR FREE TRANSISTORS

His simple but extremely useful

piece of test equipment gives a
sinewave output of reasonable purity
over an approximate frequency span
of 15Hz to 1-5 MHz. It is ideal for
applications such as frequency re-
sponse and voltage gain measurement
of audio circuits, and it can also be
used in the alignment and testing of
medium and longwave radios as the
higher frequency ranges of the unit
extend well into the radio frequency
spectrum.

The five frequency ranges of the
Sinewave Generator are nominally as
follows:

Range 1l 15Hz to 150Hz
Range 2 150Hz to 1-5kHz
Range 3 1-5kHz to 15kH:z
Range 4 15kHz to 150kHz
Range 5 150kHz to 1-5MHz

The maximum output amplitude is
approximately 1 volt r.m.s., and this
can be continuously varied down to
zero by means of two attenuator con-
trols. The output level is accurately
stabilised and there is no significant
variation in the output level over
the frequency range of the unit.
circuit. This is really a simple form
measurements since it is not neces-
sary repeatedly to check that the
output level of the unit is still correct
when making measurements at vari-
ous frequencies.

THE WIEN NETWORK

In common with most good quality
sinewave generators, this one is based
on a Wien network, and Fig. 1 shows
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the arrangement used in this type of
circuit. This is really as simple form
of C—R bandpass filter which gives
losses that are at a minimum at a
frequency which can be calculated
using the following formula:
1
I=2&re

This assumes that R1 and R2 are
of equal value, and that C1 and C2
are also of the same value (which is
invariably the case for practical de-
signs). At this frequency of peak
response there is zero phase shift
through the network.

In order to use a Wien network
in an oscillator it is merely necessary
to use the network to provide positive
feedback over an amplifier; but the

INPUT

TCZ OUTPUT
O > —0

Fig. 1. The circuit of a Wien
network.

losses through the network must be
counteracted by the gain of the
amplifier to a high degree of accuracy
if a good quality sinewave output is
to be obtained.

NEED FOR AUTOMATIC
GAIN CONTROL

Too much gain results in the circuit
oscillating too strongly and the
output becoming clipped and badly
distorted. This results in strong har-
monics (multiples of the fundamental
frequency) on the output signal,
which would give inaccurate results
when using the generator for fre-
quency response measurements.

Inadequate gain results in a faijlure
of the circuit to oscillate.

In practice it is necessary to have
some form of automatic gain control
circuit which maintains the gain of
the amplifier at just the right level,
and compensates for factors such as
changes in supply voltage and varia-
tions in loading of the output when
necessary.

CIRCUIT DIAGRAM

The circuit diagram of the sinewave
generator is shown im Fig. 2, and the
amplifier used in the unit is a simple
two-transistor complementary type.
This gives a reasonably high input
impedance so that there is negligible
loading on the Wien network, and a
fairly low output impedance so that
the output level is not affected signi-
ficantly with normal loading of the
output. The input is to the base of
TR1 and the output is taken from the
collector of TR2 via d.c. blocking
capacitor Cl14.

SWITCHED CAPACITORS

The Wien network has two sets of
five switched capacitors (C3 to C7 and
C9 to C13), and these give the unit
its fives ranges. C3 has been given
a value of only 82pF rather than the
expected value of 100pF due to the
input capacitance of the amplifier
which effectively boosts the value of
C3 to approximately the required
capacitance of 100pF. This input
capacitance is not high enough to
have any significant effect on the
other four ranges.

The two resistances in the Wien
network are formed by R3 plus VRla
in series, and R7 plus VR1b in series.
VR1 enables the oscillator to be
tuned over the ranges quoted earlier.
R1, R2, and C2 are used to bias the
amplifier through part of the Wien
network.

THERMISTOR STABILISING
Thermistor RTH1 is wused to
stabilise the gain of the amplifier at
the correct level, and the R53 (or
RAS3) type thermistor used here is a
special device which is contained in a
vacuum in a glass encapsulation. This
largely isolates it from the ambient

Everyday Electronics, October 1982



temperature, and it instead responds
to the current flowing through the
component and the consequent heat
produced.

At switch-on RTH1 will be at a
relatively low temperature and will
therefore have a fairly high resist-
ance. RTH1 is connected so that it
provides negative feedback from the
output of the amplifier to the emitter
of TR1, and with a high resistance
through RTH1 there is little feedback
and the amplifier has a high voltage
gain. This results in strong oscillation.

The strong output signal results in
a large current flow through RTHI,
causing it to heat up and its resist-
ance to fall. The gain of the circuit
thus falls and gentle oscillation is
produced.

RISE OR FALL IN OUTPUT

If the output signal level should
fall for some reason, the current flow
through RTH1 will decline and its
temperature will reduce. This gives
a rise im resistance, more voltage gain
through the amplifier, and stronger
oscillation which increases the output
signal back to virtually its original
level.

An increase in output has the
opposite effect with RTH1 passing a
stronger current so that its resistance
decreases, the voltage gain of the
amplifier is reduced, and the output
signal is returned to almost its
original level.

This method of stabilisation is very
simple and only uses a single com-
ponent, but it is very efficient and

~ HOW IT WORKS

NEGATIVE FEEDBACK

GAIN L
The circuit is based on an amplifier | STABIEISATION |
which is madfefto oscillate by the
application of frequency selective - —
positive feedback, and the circuit i AMP ey
oscillates at the frequency at which —+_ o
the most feedback is provided. This
frequency can be varied over wide —_
limits and the output frequency can BANDPASS |
be varied from sub-audio to high FILTER

frequencies well into the radio

frequency spectrum.

POSITIVE FEEDBACK

In order to obtain a reasonably pure sinewave output, or an output signal which
contains just one frequency in other words, it is necessary to have the voltage
gain of the amplifier at precisely the right level. This is achieved using a circuit
that automatically sets the gain of the amplifier at the right level by applying a
controlled amount of negative feedback over the amplifier.

OUTPUT ATTENUATOR

VR2 is a volume control type out-
put attenuator which enables the
output signal level to be set at any
desired level between zero and the
maximum output level of about 1 volt
r.m.s.

Adjusting the output level using
VR2 can be rather awkward when
very low signal levels are required,
and an additional (final) attenuator
which consists of R10 and R11 can be
switched into circuit to reduce the
output by about 40dB (by a factor
of 100). VR2 then gives an output

levels of under a millivolt can then
be accurately and easily set.

Power is obtained from: an ordinary
PP3 size 9 volt battery, and the cur-
rent drain of around 10mA gives a
reasonable battery life.

the output signal level is well signal which can be varied from zero
stabilised. to about 10mV r.m.s, and output
£ e L
Fig. 2. Circuit diagram of the Sine Wave Generator.
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—= ~ ] SINE WAVE
- OO GENERATOR

O REAR OF FRONT PANEL O

"~ COMPONENTS

All §W 5% carbon

page 635

Miscellaneous

B1 9 velt PP3 size
RTH1  thermistor, n.t.c.

(RS type RA53 or R53)
SK1 3-5mm jack

Resistors Y g
R1 15k€2 J o
R2 22kQ2
R3, 7 1kQ (2 off)

R4 2:2kQ2 B1+
R5 10kQ See

R6 22082

R8  4-7kQ Sh

R9  470Q o

R10  47kQ T I

R11  470Q a

i &
\ciz |!|en
\ mo ©
P % 3 VR1b
! = ==
- “"'“"\; .

Sloping front case (Maplin type
M1005); 0-1 inch matrix strip-
board 36 holes by 14 strips;
battery connector; control knobs;
Veropins; connecting wire; 6BA
fixings; solder.

The circuit board
and (right) the com-
plete assembly.
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Potentiometers
VR1 10k logarithmic dual-
gang carbon O
VR2 1kQ linear carbon
Capacitors
C1,8 2201F 10V elect (2 oft)
C2,14 100pF 10V elect (2 oft)
C3 82pF polystyrene 45678910 12 1 22 24 26 28 30 32\\34 36
C4,12 1nF polycarbonate (2 off) 000000000000 OO0OOO0OO0000O00O0000 O oo
C5, 11 10nF polycarbonate
s 5 OHF-) |
, 10 100nF polycarbonate
oo (2 off) i % ®
; 1F polycarbonate (2 off) R
C13 100pF polystyrene P bTRZ
Ofb
Semiconductors z @
TR1 BCYB5EP npn silicon ] é
TR2  2N3905 pnp silicon i Re Co @Rw
R9
Switches [o] [e] 000000 OOOOOOOéRgOOOOO
S1 6-way 2-pole rotary with DIRECTION OF COFPER SIRIPS ® = BREAKS IN COPPER STRIPS (3]
ad;ustablg end stop
gg :ggtt mg’l:iﬁrrz igggllz Fig. 3. The completed assembly, showing the front panel components and

their interconnections to the circuit board. Note the breaks required in the
copper strips as indicated on the top view of the circuit board.
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CONSTRUCTION

A sloping front case measuring
about 161 X96X61mm is used for this
project, although any case of about
this size should be perfectly accept-
able. The front panel layout used for
the prototype can be seen from the
photographs, and the unit will be
easy to wire up and use if this
general arrangement is copied.

The component panel is a 0-1 inch
matrix stripboard having 36 holes
14 copper strips, and details of this
are provided in Fig. 3. Construction
of the board follows the normal pat-
tern with a board of the specified
size first being cut out using a hack-
saw, the breaks in the copper strips
and the two mountings then being
made, after which the components
are soldered into place and Veropins
are fitted at points where connections
to the off-board components will
be made. The completed board is
mounted on the base panel of the
case, to the rear of the unit and on
the left hand side.

This still leaves a substantial
amount of wiring, to the off-board
components, all of which is illustrated
in Fig. 3.

OFF-BOARD COMPONENTS

C3 to C7 and C9 to C13 are mounted
direct on S1, and these need to be
physically small components if they
are to fit comfortably into the avail-
able space. They also need to have a

this leaves little choice to poly-
carbonate capacitors for the higher
value capacitors.

These kind of capacitors are really
intended for printed circuit mounting,
but they will fit readily onto the tags
of S1 provided you do not bend the
leadout wires (which could easily
result in them becoming detached).

The other wiring is quite straight
forward and is completed using multi-

strand p.v.c. insulated connecting
wire.
CALIBRATION

To be of most use the unit should
have a scale calibrated in terms of
output frequency marked around the
control knob of VRI1. In order to give
reasonably linear scaling VR1 is a
logarithmic potentiometer used in re-
verse (i.e., clockwise adjustment of
VR1 gives a reduction in output
frequency).

The easiest way of calibrating the
unit is to use a frequency meter of
some kind to aid the location of the
various calibration points. Note that
it is only necessary to calibrate the
unit on one range since switching
from one range to the next increases
the output frequency by a factor of
ten.

Thus, for example, the point on the
scale that corresponds to 100Hz on
range 1 obviously corresponds to
1kHz on range 2, 10kHz on range 3,
100kHz on range 4, and 1MHz on
range 5.

If access to a frequency meter is
not possible an alternative method is
to use another (ready calibrated)
signal generator to provide tones of
known frequency, with the outputs of
the two signal generators being
monitored using crystal earphones,
high impedance headphones, or
amplifiers and loudspeakers so that
the generators can be tuned by ear

Another method is to use an
oscilloscope to measure the output
frequency, and although this is not
likely to be quite as accurate as using
a frequency meter or accurately cali-
brated signal generator to calibrate
the unit.

MUSICAL INSTRUMENTS AND
AURAL TUNING

If no suitable test equipment for
calibration purposes is available
another method is to use a musical
instrument to provide tones of known
frequency. The output of the signal
generator must be monitored using
a crystal earpiece, headphones, or
amplifier and loudspeaker, so that it
can be tuned by ear to the same
frequency as the reference note from
the musical instrument.

The ‘A’ above middle C is at a
frequency of 440Hz and this fre-
quency doubles for each octave in-
crease in pitch, and halves for each
octave decrease in pitch. The ‘B’
below middle C is at approximately
250Hz (actually 246:94Hz), the ‘G’
below middle C at about 200Hz
(196Hz to be exact), and the F below
middle C is at approximately 175Hz
(174-61 is the precise figure). Again,
octaves above and below these notes
can be used to provide further cali-
bration points on the scale.

SETTLING DOWN PERIOD

One final point to note is that the
thermistor gain stabilisation circuit
does not respond very rapidly to
changes in loading, adjustments to
the frequency controls, and so on.

After such changes, it therefore
usually takes a second or two for the
unit to settle down and give a good
quality output of the correct ampli-
tude, and the resultant momentary
losses of output signal or signal
purity are normal for this type of
equipment and are not indicative of

tolerance of 5 per cent or less, and to the same frequency. a fault. huc
* FREE TRANSISTORS * Parameter 2N3905 BCYGSEP
PARAMETERS AND OUTLINES —— - -
The 2N3905 and BCY65EP may be used to Appllcathn Genera_l.purpose Low noise amplifier
replace the transistor types listed in the table, Construction | PNP Silicon NPN Silicon
but not all of these devices may be used as Case E-Line (TO-92) E-Line (TO-92)
replacements for the 2N3905 and BCYG65EP. Ves —40v 60v
You are advised to check with the relevant data 5‘35 _g(\)/v g(\)lv
Aon : s s st
sheet for circuits operating at high voltages. e —200mA 100mA
Pror 500mW @ 25°Camb | 400mW @ 25°C amb
e 1:2W @ 25°C case | 1W @ 45°C case
PNP hee 50 to 150 180 to 310 (250 typ. )
PIN VIEW lf = 1—v10mA Vee lc ?v2mA Vee
e b ¢ (2N3905) hie @ 1kHz 50 to 200 175 to 350 (260 typ.)
lc = —1mA ch lc = 2mA ch
= a10V = 5V
min 200MH 1
E-LINE PACKAGE . fo (T} : e
X Suitable BC159, BC212, BC107, BC108,
WITH T0-92 LEAD (BCYGSEP) replacements BC214, BC388, BC109, BC147
CONFIGURATION. for: BC478, BC479, BC148, BC149,
e BC558, BF X85, BFX95, ZT X107,
c b 2N3702, 2N3906. ZTX108, ZT X109,
e CIRCUIT SYMBOLS 2hi292G; 2EI02
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PURPOSE
PRE~AMPLIFIER

* A SIMPLE PROJECT FOR YOUR FREE TRANSISTORS

ALTHOUGH there are a great many
electrical and electronic standards
there is no standard output level for
items of audio equipment and musical
instruments. Likewise there is no
standard sensitivity for audioc ampli-
fiers of various types. This can lead
to problems of incompatibility, how-
ever, with so many different types of
signal source commonly available a
single output level and input sensi-
tivity for all types of audio frequency
equipment is probably not practical.

Where an item of gear has an
excessive output level for the equip-
ment with which it is to be used there
may well be no problem if the two
units are coupled direct to one
another, and a simple attenuator is
all that is required if overloading
should become evident. A more com-
mon problem is that of having a low
level signal from (say) a microphone
which is inadequate to drive the input
of an amplifier.

In such cases the cure is to use a
suitable preamplifier, and in most
cases the versatile preamplifier de-
scribed in this article should be
capable of giving proper matching
between the two items of equipment
concerned.

SWITCHED GAIN LEVELS

The circuit provides three switched
levels of voltage gain and these are
approximately 26dB (20 times), 40dB
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BCYGB5EFP
2N3905

/

BY R.A.PENFOLD

(100 times), and 56dB (500 times).
The input impedance of the unit is
about 10 Kkilohms and the output
impedance is reasonably low.

When used at the low gain setting
the preamplifier is suitable for appli-
cations such as matching a low out-

put electric guitar to an insensitive
power amplifier, and in the higher
gain settings it is able to boost low
level signals such as those from a
microphone to a high enough level
to drive power amplifiers and musical
effects units.

The signal to noise ratio of the unit
is very good with an output noise
level (input short circuited) of only
about 400 microvolts on the highest
gain seting, and less than this on the
other gain settings. In most applica-
tions this will result in an unweighted
signal-to-noise ratio of 60dB or better.

THE CIRCUIT

Fig. 1 shows the circuit diagram
of the preamplifier, and a two-stage
direct-coupled configuration is used.

The base of TR1 is biased to about
half the supply potential by R1 and
R2, and this gives a potential of a
little under 4 volts at the emitter of
TR1 due to the voltage drop of about
0-6 volts or so from the base to the
emitter.

The collector and emitter currents
of TR1 are virtually identical, and
the voltage across R3 is therefore a
little more than half that developed
across R4 since it is a little more
than half the value of R4. This results
in TR1 being biased to give a collec-
tor potential of about 7 volts, and
permits an unclipped voltage swing
of approximately 4 volts peak-to-peak
at the output of this stage. This is
more than adequate for the input
stage of a preamplifier.

TR1 is a low noise device and is
operated at a collector current of
only about 200pA in order to give the
circuit a good signal-to-noise ratio.

Fig. 1. The circuit diagram of the General Purpose Pre-Amplifier.
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SECOND STAGE

TR2 is used in a similar configura-
tion to TR1, but this is a pnp type
instead of an npn device, and it is
biased from the output of TRI1.

Due to the voltage drop from the
base of TR2 to its emitter there is
about 1-5 volts across R9, and thus
about 3-3 volts across R10. This gives
a maximum unclipped output voltage
swing of approximately 6-6 volts
which should be perfectly adequate,
and is obviously approaching the
maximum that can be attained using
a 9 volt battery supply.

TR2 is run at a higher current than
TR1 (about 1-5mA) in order to help
give the circuit a fairly low output
impedance.

R4 and R9 introduce a great deal
of negative feedback and give the
circuit a voltage gain of only about
unity. This aids accurate biasing of
the circuit, but it is necessary to
decouple some of this feedback at
audio frequencies in order to give the
circuit a useful level of voltage gain
at these frequencies. R5 and C3
remove most of the audio frequency
feedback from TR1, and C4 eliminates
the audio feedback over TR2.

This gives the circuit a high voltage
gain of typically over 60dB (1,000
times), and this is too high for the
majority of applications. The voltage
gain of the circuit is reduced to the
required level by using a resistor to
couple negative feedback from the

COMPONENTS

Components

R1 27kQ

R2  33kQ

R3  12kQ

R4, 7 22kQ (2 off)

R5  220Q

R6  3-9kQ See

R8 100k

RO  1kQ

RI0  2-2kQ Tal

All §W 5% carbon

page 635

Capacitors

C1,3,4 100uF 10V elect (3 off)

Cc2 2-2uf 63V elect.
C5 10uF 25V elect.

Semiconductors
TR1 BCY65EP npn silicon
TR2 2N3905 pnp silicon

Miscellaneous
SK1,2  3-5mm jacks (2 off)

S1 3 way 4 pole rotary switch
S2 rotary on/off type switch
B1 9 volt PP3 type

Metal case; control knobs; battery
connector; 0-1 inch stripboard 14
strips by 24 holes; 6BA fixings;
wire; etc.

Approx. cost

Guidance onlg £4. 00
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The circuit has two stages of amplification; a low noise input stage and
an output stage that enables the unit to provide sufficient output voltage
and current to drive most amplifiers, mixers, etc.

Both stages give a fairly high level of voltage gain, and the total gain
of the amplifier is more than a thousand. This is higher than would nor-
mally be required, and the gain is reduced to the required level by coupling
some of the output signal back tc the input stage so that it has a cancelling

effect on the input signal.

This is known as '‘negative feedback’ and in addition to reducing the
voltage gain of the circuit it also has the beneficial effects of reducing
noise and distortion to a similar degree. There are three switched levels
of feedback so that three ievels of voltage gain are available from the

preamplifier.

G.P. PREAMPLIFIER

[ S

collector of TR2 to the emitter of
TR1]

VOLTAGE GAIN CONTROL

The voltage gain of the circuit is
approximately equal to the value of
this feedback resistor divided by RS,
plus one. Three feedback resistors
are used with the required resistor
being selected using S1. This gives
the circuit its three levels of voltage
gain, and the values of R6 to R8
have been chosen to give the approxi-
mate voltage gains specified earlier.

A break contact on input socket
SK1 is used to short circuit the input
of the amplifier when no input is
connected to the unit. This minimises
any noise at the output of the unit
and eliminates the slight risk of in-
stability when no signal source is
connected to the unit.

The current consumption of the
circuit is less than 2mA and a PP3
size 9 volt battery is an adequate
power source for the preamplifier.

METAL CASE

In order to minimise probiems with
stray pick-up it is recommended that
a metal case is used for this project,
and an inexpensive aluminium type
measuring 133X70X38mm is ideal.
The two controls and two sockets are
mounted on the front panel, and
apart from the battery and the three
feedback resistors the components
are all fitted on a 0-1 inch matrix
stripboard having 24 holes by 14
strips.

CIRCUIT BOARD

Details of the component panel and
all the other wiring are shown in
Fig. 2. A stripboard of the specified
size is not available and it is neces-
sary to cut the board down to size
using a hacksaw. There are just two
breaks in the copper strips and a
single link wire. Fit Veropins to the
board at the points where connections
to off-board components such as S1
and S2 will be made.
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REAR OF FRONT PANEL
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GENERAL
PURPOSE
PRE~-AMPLIFIER

Fig. 2. Circuit board component lay-
out and interwiring to the front panel

components.
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" DIRECTION OF COPPER STRIPS

Layout of components on the circuit board and (right)
wiring to the front panel.
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Once the board has been finished
and thoroughly checked it can be
mounted on the rear panel of the
case using 6BA fixings. Use 6-35mm
spacers over the mounting screws to
ensure that the soldered joints on the
underside of the board are kept well
clear of the metal case.

CRITICAL POINTS

Next the three feedback resistors
are fitted onto S1 and the other
wiring is added to complete the unit.
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® = BREAKS IN COPPER STRIPS (2)

The circuit board mounted in position on

spacers.
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It is advisable to use screened leads
for the connections from the com-
ponent panel to SK1 and SK2 since
the input and output of the amplifier
are in-phase, and any stray feedback
between the two is likely to result in
instability.

For the same reason the component
layout of the preamplifier is quite
critical and it is not advisable to
alter this in any way unless you are
sure of what you are doing.

USING THE PREAMPLIFIER

In use the preamplifier should be
used on the lowest gain' setting that
gives satisfactory results as this mini-
mises the risk of overloading and also
gives- the lowest levels of noise and
distortion. The unit is not really suit-
able for use with high impedance
signal sources such as crystal micro-
phones, but as these are not in com-
mon use these days this is not really
a major drawback. g
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By DaVe Barﬁngton

Case For Power

We have, over the past few months,
published designs which have included
separate circuits for a.c. mains to low
voltage d.c. supplies. Even this month's
article for a Optical Tachometer contains
one such circuit.

West Hyde Developments are now
marketing a range of cases specifically
designed to house power supplies for low
voltage equipment such as calculators,
radios and games.

The case, available in two sizes, will
accommodate the components of a power
supply, including the transformer. |t
features a plastics earth pin and brass live
and neutral pins to allow the unit to be
plugged directly into a 13A mains socket.
Safety, it is claimed, is assured with the
inclusion of a special internal moulding
which, as well as retaining the earth pin,
separates the mains input from the low
voltage output circuitry and transformer.

Stockists and prices can be obtained
from West Hyde Developments Ltd., Dep
EE, Unit 9, Park Street Industrial Estate,
Aylesbury, Bucks HP20 1ET.

On The Move

We have just been informed that
components supplier T. Powell has just
moved premises to a more central London
location.

They are now trading from 311 Edgware
Road, London, W2.

CONSTRUCTIONAL PROJECTS

General Purpose Preamplifier

All components for the General Purpose
Preamplifier should be readily available
from most component suppliers. This
project has been specially designed
around the transistors given Free with this
issue,

The on/off switch S2 used in the proto-
type was a mains rotary type and is listed
by Rapid Electronics. This switch could be
a common on/off toggle type.

Sinewave Generator .

The Sinewave Generator is another
project that has been specially designed
around the transistors given Free with
this issue.

The 6-way 2-pole rotary switch, with
adjustable end-stop, is available from
Watford Electronics. The sloping-front
case called up in the components list is a
Maplin M1005 type, although any plastics
case with a metal front panel of similar
dimensions can be used.

The thermistor used in this project is
the RA53 from RS Components. Any
bona-fide RS components supplier will
be able to obtain this item and should be
ordered as stock number 151-114,

JACK PLUG & FAMILY...

This device is also stocked and listed
as a R&3 thermistor by some suppliers.

Simple Shortwave Radio

Except for the coils used in the Simple
Shortwave Radio the rest of the com-
ponents for this project should not cause
any undue purchasing probiems,

The coil used in the receiver is an old
Wearite type which is no longer produced.
However, we understand that T. Powell is
producing a complete kit of paits, includ-
ing coil, for this project.

Optical Tachometer

We do not expect any component
buying problems forthe Optica/ Tachometer
project.

The most expensive item in this project
is the sloping-front case. Once again, any
case with similar or larger dimensions may
be used.

ZX81 Expansion System

Several of the components listed in the
ZX81 Expansion System are ''specials’ and
are not “off-the-shelf' items.

The 37-way single-sided edge connec-
tors will have to be cut from a larger
version. This and the double sided 23-way
wirewrap edge connector are available
from Watford Electronics.

The designers used a 23 + 23 wirewrap
connector, for pin lead length, and bent
the pins to the required right-angle.
Readers should enquire before purchase
that it is possible to bend the pins, it has
been found that on some types they may
snap off.

The monolithic ceramic capacitors used
for the decoupling capacitors are Siemens
types. These are stocked by Electrovalue
and have 5mm lead spacing. When order-
ing quote Ceramic B37449 and value.

Similar capacitors are held by Maplin,
Bradley Marshalls and Cricklewood Elec-
tronics.

The miniature p.c.b. pushbutton switch
is a RS type (No. 334-892) and avaifable
from any recognised RS Components
supplier.

The double-sided printed circuit board
is only available from Bytor Computers,
Bright Street Works, Bright Street, Bury,
Lancs BL96AQ, and cost £9-85, including
postage and packing.

BY DOUG BAKER

I'VE

INSTALLED AN ABSOLUTELY
MARVELLOUS SECURITY SYSTEM IN

MY CAR.

WELL, IF T WERE

YOU I'D TRY TO ADAPT T Tog
COVER THE SECURITY OF...
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EXPANSION

SYSTEIMI

FOR THE ZX8l

BY
M.LYSEJKO
A.HUDSON

WHEN the ZX81 Microcomputer
was

unveiled in early 1981,
Sinclair Research, the designers of
the computer, surprisingly announced
that they would not be providing any
add-on hardware for the ZX81 apart
from a printer and a ram pack, They
were leaving this to other firms to
supply.

Since then a large number of small
businesses have sprung up to supply
a varied and useful range of acces-
sories, memory packs, interfaces and
so on, to readily convert the memory
intensive machine for monitoring and
control applications in the home and
laboratory.

This project falls into this category
and is believed to be unique in its
overall capabilities: its provides an
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additional 4 kbytes of static RAM, and
decoding to allow up to 11 more 1k
blocks for memory, I/0 or any device
capable of supporting a bus. The de-
coding, address data and control
busses are made available at three
parallel expansion slots.

The ZX81 is a domestic computer
which even novices are expected to
find easy to use. This project has been
designed to be compatible with this
concept, but at the same time it has
almost limitless capabilities for the
more advanced user.

The Expansion System mates with
the ZX81 to form a larger memory
(5k total) monitoring and control
capable system simply by easing its
edge connector onto the ZX8l ex-
pansion slot.

The advantages of a larger memory
system are manifold, such as allowing
longer programs to be entered, larger
data handling facilities, and a semi-
memory mapped display, which will
prove very useful for games program-
mers. You will also discover that
LisTing and PRINTing are carried out
much faster,

EXPANSION SLOTS

The expansion slots referred to
above are three 37-pin single sided
0-1 inch pitch card edge connectors
with a polarising key fitted at position
35. This aligns the socket contacts
with the finger set (tracks) on the
daughterboards to be plugged in. The
use of single-sided sockets allows
prototype circuitry constructed on 0-1
inch Veroboard to be plugged in and
tested before committing to a p.c.b.

Using these slots, electronic devices
can be readily interfaced with the
ZX81. For example, an RS232 printer
interface, extra memory, Jjoysticks,
sound generator, digital and analogue
1/0 devices. Some of these “daughter-
boards” are in an advanced state of
development: RS232, Sound Genera-
tor, 5 kbytes memory. Full details of
these may be obtained from the sup-
pliers of the p.c.b.—see Shop Talk.

Table 1. Expansion bus details

Pin  Func-| Pin  Func- | Pin Func-
No. tion | No. tion | No. tion
— ) —
1 RESET| 13 RD 25 E1
2 WAIT | 14 WR ' 26 E2
3 A4 |15 D5 |27 2]
4 A5 | 16 D6 |28 Ez
5 A6 | 17 D2 |29  E5
6 A7 | 18 D4 30 E10
7 A8 | 19 D3 | 31 [=)
8 A9 | 20 D1 |32 E8
9 A3 | 21 Do |33 E7
10 A2 | 22 D7 34 E6
1 A1 | 23 g |3 KEY
12 A0 | 24 EO 36 +5V
1 37 ov
8k RAM 0000-1 FFF
Vacant 8k block 2000-3FFF
Internal 1k RAM | 4000-43FF
1st additional 1k RAM 4400-47FF
2nd additional 1k RAM 4800-4BFF
3rd additional 1k RAM 4CO00-4FFF
4th additional 1k RAM 5000-53FF
EO 5400-57FF
s ET 5800-5B FF
< E2 5C00-5FFF
N E3 6000-63FF
E4 6400-67FF
ES 6800-6BFF
E6 6CO0-6FFF
E7 7000-73FF
E8 7400-77FF
o o 7800-78BFF
= E10 7CO0-7FFF

Fig. 1. Memory map with Expansion System
plugged in.
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Fig. 2. The complete circuit diagram for the Expansion System for the ZX81.
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EXPANSION BUS e

The address lines A0 to A9, RD, WR
and @ signals reach the expansion
slots via buffers. The upper address
lines A10 to Al4 are decoded to yield
16 enable lines. The lower five are
used for resident RAM with the re-
mainder going to the expansion slots
for user defined applications. The RAM
is kept low in the memory map to
ensure continuous RaM for BASIC.

All enable lines are active low, and
enable blocks of 1024 memory loca-
tions. They can be used for RAM, RoM,
EPROM and any other device capable
of supporting a bus. WATT, RESET,
0V and +5V complete the lines to the
expansion slots to give the expansion
bus shown in Table 1. The bars over
the functions indicate they are active
low.

The memory map with the Expan-
sion System plugged into ZX81 is
shown in Fig. 1.

CIRCUIT DESCRIPTION

The complete circuit diagram for
the Expansion System is shown in
Fig, 2. It contains 12 digital i.c.s, a
voltage regulator i.c. and a handful
of discrete components.

IC1 is a monolithic 5V voltage
regulator. Input voltage to this i.c. is
picked up from the 9V rail in the
ZX81. This is the input voltage to the
ZX81 from its power supply unit and
will be in the range 7 to 11V. The
resulting 5V output from ICl is
coupled to the ZX81 internal supply
so that the total system load is shared
by IC1 and the regulator already in
the ZX81.

The function of the regulator is to
supply a steady 5V at up to 1A. If the
input.is 9V, then IC1 must dissipate
4 watts when supplying 1A, hence the
inclusion of the heatsink.

Led. D1 is included to indicate
that power is being supplied to the
extension board. Decoupling capa-
citors C3 to C8 are distributed around
the board to eliminate high frequency
oscillations on the power supply lines.

IC2 is a 4-to-16 line decoder. This
has two “enable” controls. When
either or both are at logic 1, all out-
puts are at logic 1 regardless of the
states of the four inputs (A0 to A3).
The latter represents a four-bit
binary number (16 states). This
number specifies which output is
turned on (at logic 0) with the re-
maining 15 outputs off (logic 1).

The logic 0 will only be present if
both enable inputs are at logic 0.
Address line Al4, via an inverter
IC13, controls one enable input, so
only when the c.p.u. is addressing
memory with Al4 high (greater than
16k) will any one of the outputs go
low. When memory is being addressed
MREQ which controls the other
enable input is at logic 0.

The outputs corresponding to the
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five lowest binary inputs (memory
locations_4,000 to 53FF) act as chip
enables (CE) for each of the five 1k
blocks of resident Ram. The remainder
reach the expansion slots to allow up
to a further 11 1k blocks to be
accessed.

Address lines A0 to A9 from the
ZX81 are buffered by permanently en-
abled tri-state buffers IC11 and IC12.
These buffered lines are used for
addressing the on-board 4k of static
RAM and reach the expansion slots.
0, RD, and WR lines are also buffered
and run to the expansion slots. Buf-
fered WR as explained later is used
also for writing to RAM.

The data bus, which allows com-
munication between the c.p.u. and the
on-board RAM and any peripherals
connected to the expansion slots is
not buffered as this will be carried
out on the individual daughterboards
which plug into the expansion slots.

To effect a rest on the ZX81 the
power supply input jack plug must be
removed for a brief instant. To over-
come this unsatisfactory arrangement,
a RESET button has been built-in on
the Expansion System. On pressing
S1, the system is initialised. All
memory is cleared and the ZX81 re-
evaluates its system variable, Ramtop,
which tells the ZX81 how much
memory is available. If a software
“bug” occurs which and the keyboard
does not react, RESET may be used.

The RrRAM i.c.s chosen here are the
readily available and inexpensive
2114 types. These are configured as
1024 X4 bit locations. Two of these
are needed to realise a 1024 X8 bit
arrangement (lk bytes) and four of
these pairs, IC3/4, 1C5/6, IC7/8,
IC9/10 provide the 4k of additional
RaM. Normally when using 2114 ram,
the high order nibble (D4-D7) is held
in one i.c. with the low order nibble
(D0-D3) in the other half of the
pair. However, in this project, the
data lines are shared differently.

The 2114 has ten address lines, A0
to A9, to uniquely select any one of
its 1024 locations. Data input and out-
put share the same pins. To select the
chip, its CE pin_must be placed at
logic 0. If the WE pin is high with CE
low, internal circuitry places the
addressed data on the data bus (read
mode). If now WE is made low, in-
ternal circuitry puts the information
on the data bus into the addressed
location (write mode). When CE is
high, the data pins are put in a third
state known as the high impedance
state, and effectively disconnects the
i.c. from the data bus.

Thus AQ to A9 selects a particular
location, CE selects a specific i.c. pair
and data is written into or read from
the i.c. depending on the state of WE.

PRINTED CIRCUIT BOARD
All the components are mounted
on a single printed circuit board. The

board is a very special type which has
not to date appeared in EE. 1t
is a double-sided board with plated
through holes. This means that there
is a copper track pattern on each side
of the board. The two patterns are
accurately aligned and joined to-
gether at the appropriate places
by a copper lining on the surface of
each hole which connects the copper
pads on each side of the hole. This
requires a complex and special tech-
nique and equipment not available to
the home constructor. For this reason
no p.c.b. master patterns have been
given, but a supplier for this p.c.b. is
given in Shop Talk.

The layout of the components on
the topside of the board is shown in
Fig. 3. As the board is plated through,
only the component leads on the
board underside need to be soldered.

Carefully position and solder all the
i.c.s paying attention to their orienta-
tion. There is a notch at pin 1 body
end. Next fit the resistor and capa-

COMPONENTS

Resistor

R1 1kQ W carbon +5%
Capacitors

C1 22uF 16V elect.

C2-C9 47nF monolithic ceramic

(8 off)

Semiconductors

D1 TIL220 red l.e.d.

I1C1 78055V 1A voltage regu-
lator i.c. (T0-220 case)

IC2 74154 TTL 4-to-16 line
decoder

1C3-10  2114LC-1 static RAM,

1024 X 4 bit (8 off)

IC11,12 74LS241 TTL fow power
Schottky octal buffer,
tri-state (2 off)

1C13 74LS04 TTL low power
Schottky hex inverting

buffer
Miscellaneous
St miniature p.c.b. switch
SK1 23423 way 0-1 inch

pitch edge connector

with wire-wrap pins
SK2-SK3 37-way 0-1 inch pitch

edge connector (3 off)
Printed circuit board: double-
sided plated through holes size
145 X 130mm; heatsink 10-5°C/W
type TV2; 6BA nut, bolt and
washer; self adhesive feet 5-6mm
high (2 off)

Guidance only including
Approx. cost £3 6 p.c.b.
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citors followed by the l.e.d. Note that
the led. has a flat on its body
alongside the cathode (k) lead. The
three sockets SK2-SK4 should have a
polarising key fitted at position 35. A
piece of stripboard may be used for
this, glued in place. Solder the
sockets in place.

SK1 needs to have angled pins.
This type may be difficult to locate
and is more expensive than the

straight pin versions. However, types
with miniwrap wire-wrapping pins
may easily be bent to the required
shape by bending the two rows
through 90 degrees. A piece of 0-1
inch stripboard may be used for this
purpose, using the holes closest to
one end.

This socket should also be fitted
with a polarising key at position 3.
The pins and track wipers may needto

be removed to fit this. A small piece
of stripboard can be used as the
“key” and glued in place.

You should check with the supplier
of the straight pin socket to find out
that the leads may be bent without
causing the pin to fracture. With one
particular socket tried (manufacturer
unknown) the pins snapped off when
they were bent.

Next bend the leads on IC1 so that

ToP

when positioned on the board the
fixing hole in its tab aligns with the
hole in the p.c.b. Apply some heat-
sink compound to the underside of
IC1 so as to make good thermal con-

Al

AS

A7 A9 A13

Connection details of the ZX81 expansion slot viewed from the rear.

tact with the heatsink. Position the
heatsink on the board and bolt IC1
to the board through the heatsink
using a 10mm long bolt, nut and
shakeproof washer, Solder IC1 to the
board. Finally position and solder S1
to complete the construction.
Thoroughly inspect the board con-

A2 ov

.

TEELELIELELS,

struction, checking for component

Fig. 3. Layout of the components on the topside of the p.t.h.
printed circuit board.
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Table 2. 1C2 decoding check table

Pin No. 13B 14B 15B 16B

IC2 pin no. reading OV,
remainder 5V

Function A13 A12 A11 A10

Expansion slot no.

Conditions

12B=5V
14A=0V

128

14A | Output

A14

MREQ| State

0
0
1
1

0 | Allhigh
1| Alihigh
0 [AsThl
1 | Allhigh

__SaSasaLa00000000

SR L0000 w0000

S, 2002200~ —200—_=00

—~ 0202020 =0=0—0=0

-

~NOURW20W©EO~OUTAWN =
2

The completed and ready
to use Expansion System
for your ZX81.

position, orientation and that all com-
ponent leads have been soldered.
Make sure that there are no solder
bridges between the tracks and pads.
Fit the specified rubber feet. These
will hold the board at the correct
height to align with the ZX81 ex-
pansion slot. The unit may then be
plugged into the ZX81 and tested.

TESTING

The Expansion System must always
be inserted before the ZX81 power
supply is connected, and removed
after the supply has been disconnec-
ted.

On connecting the power supply,
the le.d. D1 should illuminate. A
Ramtop test should yield 21504 which
will indicate that a large part of the
construction is functioning satisfac-
torily, since RAM read and write will
have been carried out. Press RESET
to initialise and test the reset switch.

Disconnect the ZX81 power supply
and remove the board. To check the

A prototype Sound Generator daughterboard also fitted with a
capacitance-discharge monitoring circuit board.

640

remainder of the circuitry you will
need a 9V supply. A PP9 battery will
be suitable. Connect this across CI.
This can be done easily by fitting a
battery connector with miniature
crocodile clips.

Connect the negative probe of a
voltmeter set to read 10V d.c. to the
—ve side of Cl. Place the +ve probe
on the output pin of ICl. You should
read 5V. Touch the +ve probe onto
each of the V¢ pins of all the i.c.s on
board. You should read 5V in all
cases. Check also that the 5V is avail-
able at expansion slot position 36.
Also connect the probe to expansion
slot positions 24 to 34 to read 5V in
all positions. Pins 1 to 5 on IC2
should also give a reading of 5V.

To check the decoding of IC2 you
will need to make up some means of
connecting a voltage level to some of
the pins on SK1, namely 1B, 4B, 12B,
13B, 14B, 15B and 16B, and 14A. A
piece of 0-1 inch pitch stripboard, 5
strips wide by about 10 holes long

with flying leads attached to one end
can be used for 12B to 16B. For pin
14A on SK1, a miniature crocodile
clip or hook probe fitted with a flying
lead can be fitted to the pin at its
point of entry into the body of SK1.

A 4-strip wide piece of stripboard,
same length as before, fitted with
flying leads at strip positions 1 and 4
(position 3 slotted) will provide the
logic level source for the inputs to
IC2. A solderless breadboard will be
found most useful for connecting the
inputs as required, otherwise the lead
ends will have to be twisted together.
The 5V lead from 1B will be used for
logic 1, the OV from 4B for logic 0.
Use Table 2 to check the operation
of IC2. )

If the above tests have all been
satisfactorily completed, the Expan-
sion System is ready for use, to give
one immediate additional 4k bytes of
memory and the necessary signals to
communicate with daughterboards of
your design.

The Expansion System fitted with two prototype daughterboards,
both build on 0-1 inch pitch stripboard.
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NOVEMBER ISSUE ON SALE FRIDAY, OCTOBER 15

THE ELECTRONICS OF INFORMATION TECHNOLOGY

Baffled by this “new’ technology? This important series of articles sets out to explai
involved and how they will fit together, in combinations of varying size and complexity, |
industry, public services and ordinary individuals for rapid access to information and data of all kinds, as well as comp

facilities, in the years immediately ahead.

Specially written for the electronics experimenter, technician or engineer,
should not be missed by anyone wishing to understand the tech

THE NOVEMBER IS5UE

ALSO FEATURES

Provides direct readout of pulses per
minute, updated automatically to register
changes in tempo as selected by user.
Mains operated. Easy to calibrate. Always
accurate. An essential instrument for the
professional music teacher, this Digital
Metronome wiil also be a most valuable aid
for musicians of all classes. Also fitted
with switchable audible/visual output.

S O P
11981811911
UILILLUILUFE

(omPANION
SEDAC PRIZE WINNING
PROJECT

This unit will convert a single beam c.r.o.
with external sync. input to a dual beam
version and provides additional features
permitting accurate measurement of volt-
age and current.

OMBINRATIC
LOCK

Self-contained, battery operated. Selec-
tion of correct 5-digit number actuates
relay which can be used to operate electro
mechanical lock or other mechanism, The
number sequence is entered by means of
a single rotary dial. The combination may
be easily altered.

Everyday Electronics, October 1982

Designed for use in conjunction with the
ZX81 or Spectrum micro-computer and a
standard cassette recorder. Allows "*load""
and '‘save’ operations to be carried out
without need to unplug cassette leads.
Contains microphone and loudspeaker;
also a tape erase facility.

n the various electronic technigues
to meet the demands of commerce,
uting

this series provides a new view of electronics. It
niques that are helping to mould the future.
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A NEW SERIES FEATURING A TEARLESS
TABLETOP TEC

R

INTRODUCI

ELECTRONICS

IN 1899, J. J. Thompson made experi-

ments with a cathode-ray tube which
may be said to mark the beginnning
of electronics, He showed that the
mysterious “cathode rays” which
travelled through the tube under the
influence of an electric field were in
reality little bits of matter, each with
a definite mass and a definite electric
charge. They were named “electrons”.
In giving them that name, a more
precise and scientific meaning was
given to a word which had been
around for a very long time.

“Elektron” was the ancient Greek
word for amber. Amber is a fossilised
natural resin. Like the synthetic
resins of today amber is a good in-
sulator. Rubbed with dry cloth or fur
it acquires an electric charge which
attracts bits of dust and fluff. The
Greeks knew this, but didn’t follow
it up,

When, in later ages, learned men
discovered that other substances,
such as wax and glass, have similar
properties, they needed a word which
meant amber-like to describe these
properties. Being scholars, they used
the Greek word to coin their new

642
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term: the new word, meaning amber-
like, was “electric’.

So in calling the particles of the
cathode rays electrons, scientists were
really harking back to the very be-
ginnings of electrical science. Long
before the discovery of the electron
as a carrier of electric charge and
therefore a vehicle for electric cur-
rents there were other pioneers, such
as the American, Benjamin Franklin,
who searched for some explanation of
electrical phenomena. For many years
they managed to explain the observed
effects of “electricity” by assuming
that matter was permeated by an
invisible, weightless “electric fluid”.
If an object had more than the
normal amount of electric fluid in it,
it was said to be “charged” with
electricity.

TWO KINDS 0OF ELECTRICITY

So far, so good. But it soon became
apparent that there were two kinds
of electricity, positive and negative.
Were there two kinds of fluid? Not
necessarily, since a deficiency of fluid
could give one sort of charge (say
negative) and an excess of fluid the

SIX-PART
SERIES FOR THE
BEGINNER

Part |1
FROM ELECTRONS
TO ELECTRONICS

other sort (positive). Quaint though
the idea may seem, it had a lot going
for it.

With our modern knowledge of
matter whose every molecule contains
electrons which can be made to hop
from atom to atom under the in-
fluence of electric forces, the fluid
idea can be seen as a pretty good
guess. The only really unfortunate
thing about it was that the early
investigators guessed wrong about
polarity. They assumed that the fluid
flowed from positive to negative.
When it was realised that electric
currents were movements of negative
charges carried by electrons, flowing
from negative to positive, the “wrong”
way, it was too late to do anything
about it.

Fortunately things have got a little
easier with the invention of tran-
sistors. Transistor physicists got into
the habit of regarding the “gap” left
in an atom by the departure of an
electron as a real thing, a “positive
hole”.

A hole behaves in much the same
way as a positive charge. Under the
influence of the battery voltage it
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moves round a circuit from positive
to negative, the “right” way. So by
forgetting about the real electrons
and thinking only of holes we can
reconcile the conflict between electron
flow and conventional current flow.

ELECTRIC CELL

Luckily there were no such prob-
lems in the 1820s, when an obscure
German scientist, Georg Simon Ohm,
set about the task of obtaining a
better understanding of current flow.
For his experiments he used a rela-
tively new invention, the electric cell.

‘The cell had been developed by the
Italian, Volta, following a chance
discovery by his fellow-countryman,
Galvani, in quite a different area—
biology. Galvani noticed that under
certain conditions the legs of a newly-
killed frog twitched as if given an
electric shock. Investigation showed
what the essential conditions were:
wet frogs’ legs had to be in contact
with two different metals.

Looked at with modern knowledge,
the explanation is that the two metals
form the electrodes (electric gate-
ways) of an electric cell. The moisture
forms the electrolyte (like the acid
in a car battery). The resulting cur-
rent, though feeble, is enough to
trigger the nerves into activity and
hence the musdes they control. The
discovery led to the development of
the “electrochemical cell”, in which
current is generated as a result of
chemical changes.

In Ohm’s day it wasn’t certain that
the kind of electricity produced by a
‘“yoltaic cell” was the same as the
“frictional electricity” produced by
rubbing an insulator. For this reason
Ohm avoided the term and called his
circuit a “galvanic chain”.

The electricfluid idea suggested
comparisons with the flow of water.
If, as it seemed, the electric fluid
could flow freely through metal wires
then surely these could be likened to
water-pipes? The cell which provided
the driving force must then be the
equivalent of the elevated tank or
reservoir which provides the head of
water (the pressure), to drive water
through the pipe when we turn on the
tap.

RESISTANCE

Friction impedes the flow, so a thin
or long pipe lets through less water
than a thick or short one, with the
same pressure. Does this apply to
electric conductors? Ohm was able to
show that it does. Thin wires allow
less current flow than thick ones, for
the same electric pressure (voltage).
Long wires allow less than short ones.

It also turned out that different
metals (iron, copper, silver, and so
on) allow different currents to flow,
even when they are the same length
and thickness.

In a word, different conductors offer
different degrees of resistance to the
flow of current. The idea of resistance
as something definite and measurable
was Ohm’s real contribution to elec-
trical science. The idea had far-reach-
ing implications, which is why even
today it is in universal use in elec-
tronics.

The existence of resistance meant
that the strengths of currents could
be controlled and adjusted. Ohm’s
law (current increases in proportion
to the driving voltage or “electro-
motive force” and decreases in pro-
portion to the resistance in a circuit)
paved the way to electrical engineer-
ing.

EXPERIMENTAL WORK

There were no ammeters in Ohm’s
day to indicate the strengths of cur-
rents. Like him, we’ll do some prac-
tical work using only a very crude
current indicator.

For the purpose of this series of
anticles we shall dispense with solder
and join up our circuits with the aid
of screw terminals. These can be
bought in the form of electricians
terminal blocks, made of plastic, and
usually containing twelve double ter-
minals. (They can be divided into
smaller blocks by cutting them with a
sharp knife.)

It is essential to use the smallest
size of terminal block, known as a
2-amp block. Larger ones (5-amp and
upwards) will not accept some of the

Fig. 1.1. A suitable battery holder with
integral battery clip fitted with 4 x 1-5V
(type AA) cells. Also shows battery clip
with flying leads.

components we shall be using. You'll
also need some ordinary electronic
hookup wire and various components
which will be specified as we go along.

POWER SUPPLY

For the power source we shall use
a six-volt battery. The most convenient
form is a plastic holder into which fit
four small 1-5V dry cells of the HP7
type or equivalent. These are con-
nected in series by the holder to yield
6V. Get a holder with a press stud
connector as used in transistor port-
able radios and get a connector to fit,
with flying leads. See Fig 1.1.

CURRENT INDICATOR

‘We shall use a lamp to indicate that
current is flowing. Ordinary filament
lamps need too much current so we’ll
make up a special indicator lamp
using two leds (light emitting
diodes) one red, the other green. An
l.e.d. lights up when current flows
through it in a particular direction—
in at its anode (entry gate) and out
at its cathode (exit gate). The cathode
leadout is usually marked by a small
‘flat’ next to it on the le.d. plastic
case.

Unlike a resistance, an l.e.d. does
not pass a current which rises
smoothly as the applied voltage rises.
Instead, it allows no current at all to
flow at very low voltages, then, once

Shows the components used in this month's practical work. The
screwdriver has a wire cutter/stripper in the handle and is the only
tool required. No wire shown.

Components
Quantity Description
4 2-amp 12-way screw terminal blocks (some for
later use)
1 Battery holder to hold 4 x HP7 (type AA)

4
3 metres

1

1
3
1
1

batteries, with integral battery connector

HP7 (type AA) 1-5V batteries

P.v.c. covered light duty stranded wire; selection
of colours to make up 3 metres

Battery clip with flying leads to suit battery
holder

220 ohm +W carbon 4-5% tolerance resistor

1 kilohm W carbon +59% tolerance resistors
T1L220 red light emitting diode

TiL221 green light emitting diode
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The assembled Current Indicator Lamp.

DRY CELL ve
~+ve + I I —
RED BROWN B
e 7%
_ﬁ 2200+ 5% A
BROWN RED RESISTORS

BLACK GOLD
N
WO/O

FLAT //
~ a (i i) k
k a D

LIGHT EMITTING
DIODE (L.E.D)

Shows the physical representation of the
components and their circuit symbols
used this month. The resistors have
their value printed on the body in the
form of a Colour Code. The decoding for
the two different values is provided for
those unfamiliar with this system.

The circuit of Fig. 1.3 fully assembled on the block from which the

Indicator block was cut.

v)]
B

{a) (b)

. 8
Fig. 1.2. Details of the Current Indicator Lamp (a) the circuit diagram (b) arrange-
ment of the components on the screw terminal block in accordance with the
circuit diagram. Use the lavout diagram as a template.

D2 GREEN

a certain voltage is reached, the cur-
rent flow builds up very rapidly, a
small additional increase in voltage
then producing a large increase in
current.

This “non-ohmic” behaviour makes
it only too easy to destroy an l.e.d.
by applying too much voltage. In
practical le.d. circuits the designer
always ensures that the current is
limited to a safe amount. The easiest
way is to connect a resistance so that
the current must flow through this to
get fo the le.d., see Fig. 1.2a. If the
resistance is large enough the current
is not able to exceed the safe value.
(This varies according to the type of
Le.d. but most will take 20 milliamps
safely.)

For our Current Indicator
Lamp we use two l.e.d.s, connected
in parallel but “back to back”. The
red le.d. lights when current flows
from A to B and the green l.e.d. when
current flows from B to A. Fig. 1.2b
indicates how the connections can be
made using three terminals of a block.
It will be convenient to cut off a strip

of three connections so that the
indicator forms a separate unit which
can be moved around as required.

Check the Indicator by con-
necting A and B to your 6V battery.
The brightness of the l.e.d. is as great
as it can be in our experiments. You
will see that they are not very bright
and don’t show up well in sunlight or
a brightly lit room.

CURRENT IN A CIRCUIT

In Fig. 1.3a the three resistances
are in series. That is, the current flows
through one resistance after another
on its round trip from positive battery
terminal to negative.

Does the current get weaker as it
goes through the resistances? This can
be checked by inserting the indicator
into the circuit at points A, B, C and
D. If the current grows weaker the
le.d. will glow less brightly at the
further points. Connecting up the re-
sistors as in Fig. 1.3b creates suitable
links which can be removed to insert
the Indicator.

)

Bt
1-5v

B2
15V
B3
1-5v
84

AHHH

—
g

1-5v Con1

a {b)
Fig. 1.3. ((a)) The circuit diagram showing three resistors
connected in ‘“'series’ to four 1:5V cells (B1 to B4) which
are also connected in series to provide a 6V supply (b) how
to connect up the circuit on screw terminal biocks.

Rt
Tkl)
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The circuit of Fig. 1.4 fully assembied. The two blocks need not E {a)

be cut as shown. The remaining 9-way and one 12-way block may

be used instead.

You should find that the current is
the same at all points. The l.e.d. lights
only dimly because the resistances in
a series circuit add up. In this case
they add to 3kQ (3 kilohms=3,000
ohms). If you short out one resistor
the l.e.d. will be brighter, and two
shorted makes it brighter still.

In a series circuit, the battery
voltage is shared out among the vari-
ous resistances in proportion to their
size (that is their ohms values, not
their physical dimensions). With three
equal resistances, our 6 volts (6V) is
shared equally. If you could measure
the voltage across each individual re-
sistor it would be 2V.

If two of our resistors were re-
placed by a single one of value equal
to 2 kilohms the current would remain
the same but the voltage drop across
the 2kQ would be 4V. The voltage
drop across the total 3k in the cir-
cuit must be 6V, because this is what
we apply to the circuit from our
battery.

Note that the ratio of voltage to
resistance is the same whether we
consider individual 1kQ resistances or
combine them into larger resistances:
2V/1kQ=4V/2kQ=6V/3k}. In every
case the ratio is 2. But two what? In
fact, two milliamperes. The ratio of
voltage to resistance is the current.
If you divide volts by kilohms (thou-
sands of ohms, k() the answer comes
out in thousandths of amperes, milli-
amperes.

Don’t worry if these units are un-
familiar, or if you’re not much of a
hand at maths. It needn’t stop you
having fun with electronics.

RESISTORS IN PARALLEL

If you now rearrange your three
1kQ} resistances, connecting them in
parallel (Fig. 1.4) the full battery
voltage is applied to each. Each re-
sistance passes a current of 6V/1kQ=
6mA so a lamp placed in circuit at
points B, C, or D will glow more
brightly than in the series circuit.
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Fig. 1.4. The three resistors in the previous dié%)ram are
now re-arranged to be in parallel. (a) The circuit diagram
for this parallel arrangement (b) how to connect them on
the screw terminal blocks.

10 B4 —ve

At point A, the total current of
18mA passes and a lamp here glows
more brightly still. This shows that
when resistances are in parallel the
combination allows more current to
pass than each individual resistance
would.

Common sense tells us that in our
case, with three equal resistances, and
three lots of current, the combination
is equivalent to one resistance of one-
third the value of the individual ones.
In this case the equivalent resistance

is 1kQ/3=333 ohms. If there had
been only two 10 resistances in
parallel the equivalent would have
been 1kQ/2=500 ohms.

By looking at the circuit you can
see that if an extra, very high resist-
ance were connected in parallel it
would allow only a small additional
current to flow. In parallel circuits, it
is the lowest resistances which have
the greatest effect.

To be continued

Placing the Indicator in series with the
circuit of Fig. 1.3 at point C.

Inserting the Indicator at point A in the
circuit of Fig. 1.4.

Shorting out the two upper resistors will
cause the Indicator brightness to increase.

Inserting the Indicator at point B in the
circuit of Fig. 1.4.
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On The Line

| make no apology for returning to the
subject of telephones. Liberalisation, or
supposed liberalisation, of the British tele-
phone service is in the news again. But
it's also in a mess. And there has been
some interesting feedback from the trade
on my previous pieces.

The Government has now brought in
new laws which will make it illegal to
advertise a telephone, or any gadget for
connection to the telephone lines, without
marking it as officially approved, or non-
approved.

The new laws will also make it illegal to
sell a phone that isn't marked in this way.
Note well, however, the subtle but im-
portant fact that the new laws don't make it
illegal to sell non-approved telephones or
to use them.

The idea is to give the public a clear
choice between buying authorised and
illicit equipment. If subscribers buy an
authorised phone then they can legiti-
mately have it instalied by British Telecom
(nge the Post Office) and use it without
tear of retribution. If they buy unauthorised
equipment, they will have to connect it
themselves and risk falling foul of British
Telecom.

The Department of industry, which has
brought in the new laws, says it is backing
British Telecom to the hilt over BT's
rights to demand that any telephone
subscriber disconnects unauthorised
equipment. if subscribers refuse to dis-
connect unauthorised eguipment, BT
can disconnect their telephone lines at
the exchange.

Red or Green

Unfortunately it's not half as straight-
forward as at first appears. There has
already been confusion over when and
how the new laws come into force. The
restriction on advertising (Telecommuni-
cations Order 490 of 1982) came into force
on July 1 1982, But the restriction on
marking (Order No. 491) is in two parts.

It is now illegal for shops to display
equipment without also displaying a
notice which says whether it is authorised
or not. But only after November 1 1982
must the equipment itself be clearly
marked with a “green for go' approved
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label, or a 'red for no-go'' label for
prohibited equipment.

If you think this sounds confusing you
are in good company. Even the Depart-
ment of Industry got it wrong in a state-
ment to the press which told editors that
equipment must carry the go and no-go
labels from June 11982, As a result some
newspapers got it wrong too.

Why, you may well ask, is it taking so
long for approved telephones tc get into
the shops. The British Telecorimunica-
tions Act, which came into force on
October 1 1981, ended British Telecom's
monopoly. And it gave the British public
a chance to buy their own telephones
outright (over and above the first which
always has to be rented from British
Telecom).

But, even by the end of March 1982, when
those marking orders were laid before
Parliament, there still wasn't a single
authorised phone for sale in the shops.
There was however a wide range of
unauthorised phones. And anyone who
connected these was at the risk of being
harassed by British Telecom.

Even the Chairman of the Football
Association .in Lancaster Gate wasn't
immune. “It has been brought to my
notice they you have connected a tele-
phone that is not approved”, BT told the
FA. | look forward to receiving your
confirmation in writing that this telephone
has been permanently disconnected.”

Testing Time

The snag is that the Department of
Industry opened the legal door to author-
ised telephones before organising an
authorisation system. In July 1981, when
the Telecommunications Act received
Royal Assent, the DOl asked the British
Electrotechnical Approvals Board (BEAB)
to arrange a test programme.

BEAB needed standards for testing.
These had to be drawn up by the British
Standards Institution (BSI) which in July
1981 set up five separate committees to
examine the problems. One committee
alone had representatives from over
twenty official bodies as diverse as
British Gas, The Dept. of Industry, British
Telecom, The Independent Broadcasting
Authority, The Oil Industry and the Post
Office Engineering Union.

To try and get things moving, at the end
of 1981, the Department of Industry asked
British Telecom to do some interim
testing. BT has charged £2,000 a phone
to do some stop-gap tests and by the time
this article appears in print there should
be a few BT-approved phones on sale in
the shops.

If you arec an afficianado of exotic
phones, don't get too excited, The
phones approved by British Telecom in
the Spring of 1982 were from GEC, STC,
Plessey and Thorn-Ericsson. Approval
was automatic and no charge was made
because these companies were already
supplying telephones to British Telecom.
So what initially goes on sale to rival
British Telecom will in fact be nothing
more than telephones that are already
available from British Telecom!

Some foreign firms have refused to
submit their phones for this interim
testing, because they fear a rough ride
from British Telecom. Out of ninety-five
phones that were submitted in another
batch for paid testing, only nine were
passed on by the Department of Industry
to British Telecom. These came from
six companies (Conversation Pieces,
Astral Telecom, Ace Telecom, Store-a-
call, GEC and STC) and some are foreign.

Tests onthese phones should have been
completed by now, so if any pass muster
they might soon be in the shops. Tele-
phones approved by the BABT should be
in the shops by October, exactly one year
after the new law came into force. Then
liberalisation will begin to mean some-
thing.

Protected Network

The British telephone network must, of
course, be protected against unauthorised
connections which can either create
dangers, by putting mains onto the line,
or degrade the service. But over the last
year I've been appalled by the muddle,
and misinformation surrounding liberal-
isation of gur telephones.

There is little doubt that firms in the
business of selling telephone equipment
are being hamstrung by red tape. At a
conference cailled to discuss recent
"privatisation' developments, John
Wakeham, the Minister responsible, got
so confused when answering my ques-
tions that two of his colleagues had to
seek me out afterwards to give clear,
corrected facts.

When Sir George Jefferson, Chairman
of British Telecom, guested on the Jimmy
Young radio show to answer listeners'
questions on telephones he told one lady:
"It is illegal to connect a purchased
telephone in place of a British Telecom
one."”

But it isn't illegal or punishable by law.
It contravenes the telephone regulations
and is punishable by BT who can dis-
connect your phone lines.

Interestingly the new laws, on marking
and advertising, mean that it is perfectly
legal and legitimate to advertise and sell
non-approved telephones as long as they
are clearly marked as such. Purchasers
can then perfectly fegitimately connect
them to a private system, for instance a
business intercom.

As one journalist put it to John Wake-
ham recently. “So it's all right to sell
dangerous sub-standard equipment pro-
vided it only fouls up a private network and
only electrocutes engineers who aren't
working for British Telecom?"”
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1983 SCHOOLS

Electronic Design Award

Mullard Ltd—the largest electronic components company
in the UK—and Evervpay EtecTronics join forces to present
this rewarding challenge to Secondary Schools. . ..

DESIGN A PIECE OF ELECTRONIC EQUIPMENT
HAVING A DIRECT PRACTICAL APPLICATION
IN A SCHOOL'S SCIENCE LABORATORY

This competition is open to any United Kingdom Secondary
School, State or independent. Pupils of either sex in the
age group 11-18 are eligible to participate in a team repre-
senting their school.

The competition will be conducted in two stages.

STAGE 1

Submission of Papers describing the proposed project with
full circuit details.

Papers will be judged for novelty, ingenuity and viability.
Particular attention will be given to originality and good
circuit design technigue.

Schools whose designs are adjudged to be the most
promising will be asked to produce a working model.

STAGE 2

Models will be examined and prize winners selected on the
basis of mechnical design, neatness of wiring and general
assembly, plus operational performance.

All models will be exhibited at Mullard House, London, where
the official presentation of prizes will be made at the end of
June 1983. Representatives of finalists will be invited to stay
overnight in London as guests of the SEDAC sponsors.

™)

Q)N |
M}\} { '\\\.*: > / /

FIRST PRIZE The SEDAC Trophy
and £300*

SECOND PRIZE £200*
THIRD PRIZE £100*

*Plus a selection of components valued at £200

NINE RUNNERS UP a selection of components
valued at £100

In addition, all twelve finalists will receive a certificate and
one year's subscription to EVverRYDAY ELECTRONICS.

Science teachers of Secondary Schools are invited to apply
for a Registration Form which contains full details of this
competition.

Write to: Schools Competition, Room 2130, Kings Reach
Tower, Stamford Street, London SE1 9LS.

Secondary School Pupils—make sure your school
accepts this challenge and enters this contest. So bring
this announcement to the attention of your science teacher
or the head of your school.

Closing date for Registration : November 15 1982

Closing date for submission of Papers : January 31 1983

SCHOOLS ELECTRONIC DESIGN AWARD COMPETITION (SEDAC) @
i)

wy SPONSORED BY MULLARD LTD AND EVERYDAY ELECTRONICS

Everyday Electronics, October 1982
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TACHDMETER by P.H.Leah

OPTICAL Tachometers have the ad-
vantage of measuring the number
of revolutions per minute (r.p.m.) of
any rotating object, such as a wheel,
disc or shaft, without having to make
actual physical contact with it.

By placing a reflective mark (a
piece of white tape or a chalk mark,
for example) on the rotating surface
and holding the Tachometer detector
in close proximity, an accurate read-
ing of the number of times the mark
passes the detector is obtained. The
detector generates a pulse for every
revolution of the object.

In the Optical Tachometer de-
scribed here, the time between suc-
cessive pulses from the detector is
measured and digitally converted to
read revolutions per minute on a
numerical display. The display holds
the measurement for approximately
three seconds and is then reset before
the measurement is retaken.

Two ranges are included, 400 to
5,000 r.p.m. and 4,000 to 25,000 r.p.m.
each with an accuracy of 5 per cent.

PRINCIPLE OF OPERATION

With reference to the block
diagram given in Fig. 1, the photo-
diode detector “detects” a difference
in reflected light intensity from the
rotating disc, each time the mark
passes it. A lamp in the detector pro-
vides a local light source. The photo-
diode output is amplified to produce
a pulse for each revolution.

648

Conventional frequency measure-
ment techniques of counting incoming
pulses over a known time period can-
not be used for determining the
relatively slow time periods of
mechanical rotations. The measure-
ment of a wheel rotating at 3,000
r.p.m. would take at least 10 seconds
to obtain an accurate reading. Lower
speeds of rotation would take even
longer.

So consequently a novel but simple
measurement and conversion tech-
nique is employed in this Tachometer.

The main unit measures the time
interval between three successive out-
pulses from the detector (that is, two

revolutions). So, assuming the detec-
tor is picking up pulses from a wheel
rotating at 1,200 r.p.m., for example,
this time interval will be 100 milli-
seconds (1,200 r.p.m.=20 revs/sec,
therefore on revolution takes 50
milliseconds).

A counter (A) is enabled for this
period, whilst being clocked by a
833Hz clock. Hence 83 clock pulses
will be counted and stored in binary
form. This count of 83 presets am-
other counter (B), and exactly 10,000
clock pulses are passed to this pre-
settable counter.

The output pulses from the second
counter (B), equal to 10,000/83=120,

Fig. 1. Block diagram of the Optical Tachometer.
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are then counted by a three digit
binary coded decimal counter and
displayed on a digital readout. As
only three digits are used for the
display, a multiplication factor of 10
must be applied to the display to give
the correct reading of 1,200 r.p.m.

A basic clock frequency of 8-33kHz
is used for the higher range measure-
ments (4,000 to 25,000 r.p.m.) there-
fore a multiplication factor of 100
must be applied to the display
reading.

DETECTOR CIRCUIT

The detector circuit, shown in
Fig. 2, comprises of two operational
amplifiers in series. IC12, a CA3240
dual op-amp was selected for the
detector for its relatively low noise
and high impedance f.et. input.

IC12a is connected as a simple
amplifier to amplify the variation in
reverse leakage current through the
photodiode, D1. The greater the in-
tensity of light falling on the diode,
the greater the reverse current
through it will be. R13 provides
additional bias current in order to
ensure the output voltage of ICl2a
remains within the active region of
the amplifier, even under extreme
conditions of illumination. R17 is the
feedback resistor for IC12a.

Under artificial light conditions,
the output of IC12a at pin 1 will be
about 2V and will change to approxi-
mately 1V by placing a cover over
D1.

The output of the first op-amp is
connected via R18 and R19 to the
inputs of IC12b. This op-amp is wired
with positive feedback by connecting
the output at pin 7 to the positive
input, pin 5, via R20. This feedback
ensures that the amplifier output
switches between the supply rails,
Vpp and Vgs. It also means that the
output switches between these two
states at a very small difference in
the input voltage, and will remain in
that state.

As R18 and R19 are equal values,
the current flowing into pins 5 and 6

Complete Optical Tachometer Unit
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Resistors

COMPONENTS ‘s>

Rl 4-7kQ R13 1-5MQ R
R2  3-3kQ R14,15  2:2kQ(2 off) <5
R3 100kQ R16,17,20 1MQ (3 off) -
R4-10 680Q (7 off) R18,19 20k (2 off)
R11  100kQ R21 390Q
R12  1kQ R22 150Q
All $W carbon film £5%
Capacitors
& 68pF polystyrene
C2 10uF, 10V elect.
C3 1,500pF ceramic
C4,5 47uF, 6-3V tantalum (2 off)
Cé 1,000pF ceramic
C7,89 0-01uF ceramic (3 off)
Cc10 1,000uF 25V elect.

Semiconductors

D1 Photodiode IPL 33 (equivalent to RS 305 462)

D2,3 1N4002 silicon rectifier (2 off)

TR1,2,3 2N3702 silicon pnp (3 off)

TR4 BC109 silicon npn

IC1 4001B CMOS quad 2-input NOR gate

1C2,3 4520B CMOS dual 4-bit binary counter (2 off)

I1C4 40103B CMOS 8-stage presettable down counter

IC5 45538 CMOS 3-digit b.c.d. counter

1C6 4511B CMOS b.c.d. to 7-segment driver/decoder

IC7,10  4011B CMOS quad 2-input NAND gate (2 off)

1C8,9,11 4518B CMOS dual b.c.d. counter (3 off)

1C12 C A3240 dual f.e.t. op-amp

IC13 7805 5V, 1A regulator

X1-3 DL704 0-3in. high 7-segment,

common cathode display (3 off)

Miscellaneous

S1 s.p.d.t. miniature toggle

S2 s.p.s.t. miniature toggle

VR1 1kQ miniature horizontal preset

L miniature mains transformer, 9-0-9V, 0-5A secondary

LP1 12V, 0-5W filament lamp

Single sided p.c.b. 128 x 128mm and 75 X 28mm (2 pieces); O-1in. matrix
stripboard, 26 strips by 20 holes; console type case, 220 X 174 x 100mm (Vero
type no. 202-21032D); pocket torch; 16 pin d.i.l. holder (9 off); 14 pin d.i.l. holder
(3 off); 8 pin d.i.l. holder; lamp holder (2 off); red display filter 25 x 65mm:;
twin screened cable; mains cable; 7/0-2mm equipment wire; M2.5 or 6B A screw,
25mm long (4 off); M2:5 or 6BA nut (8 off); M2-5 or 6BA nylon nut (4 off);
transformer mounting hardware.

Detector Unit

Shap

- £29-80

_exclul‘_ln_g case

page 635

of IC12b will be identical. However,
an additional current will flow into
pin 5 via the feedback resistor, R20.
Hence, if the output is at Vypp, pin 5
will be positive with respect to pin 6.

A sudden change in light intensity
falling on D1 will cause a rapid drop
in voltage at pin 1, the output of
IC12a. This fall in voltage will simul-
taneously appear at pin 5 of IC12b

Fig. 2. Circuit diagram of the detector unit. Photodiode D1 is an IPL 33.

R13 Ri6
15 22 ?f;.p
Ma k0 uF R

A ms *
ot 22 e

IC12,CA3240

R20

o g 0.-01F
1Icu,pm e

649



650

OUTPUT
FROM
DETECTOR

IIC!,pinll. :

1C ”/.om
IC2 4520

:

i©
72
B ‘o o f 10 oo ji
g
. Q2 a3
2 3
1C3q a3 P sncks
e as 3
ASYNC e
IC4
5 alt tof 40103
CARRY
a2} s N f
i .
1c3b of——"5se
1
as 17 K
Y% %55

9
18] .2 4

1A L
13 o0 ogr!
A
alZ
bed 4
| orP e
ICib-
D

; "
{ ;

IC5

4553
10} :
N3

DIGIT
SELECT 2
1

Vss

IC7a

Vodse: o
I ;
IC7pints -
ICd
. gu @
2 “IC106
*Q
YR}
150
1C10a
B ) s{m
2 4
2.1 Qs &
@ Ic8b
) ’ | 1Cid
: =2 S ;,'ﬁz 1"
ICpin? ICB} 10uF
ICQ pus18
icn)_ |

Fig. 3, Circuit diagram of the Optical Tachometer main unit. Frequencies quoted are for use when setting-up and fault-finding.
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but due to C7, pin 6 will be slower
to respond to this voltage drop.

Consequently, pin 5 will go negative
with respect to pin 6 and the output
will switch states to Vg (low). Due to
the positive feedback, the output of
IC12b will remain low until a positive
going voltage occurs at the output
of IC12a.

R14 and R15 provide a potential
divider to supply bias voltage for
IC12a and C4 and C5 are decoupling
capacitors. The 12V filament lamp,
LP1, provides a local light source.

MAIN UNIT

Fig. 3 shows the circuit diagram
of the main unit. The output pulse
from the detector is inverted and
buffered by a 4001 cMos NOR gate,
ICla, before enabling cMos binary
counter, IC2a. During the the time
interval between the 3rd and 5th
pulses from the detector, pin 4 of IC2a
will be high. This period is equal to
two revolutions of the wheel being
measured. The logic high from pin 4,
IC2a enables another counter, IC3.
After the fifth pulse from the detec-
tor, pin 5, IC2a will go high and
inhibit any further counting.

IC3 is a cmos dual 4-bit binary
counter in which the two counters
are cascaded together to form an
8-bit binary counter. This counter
counts and stores the number of
pulses from a 833Hz clock during the
period that it is enabled from IC2a.
The 8-bit parallel output from IC3
is preset into the cMos presettable
down counter, 1C4.

The 833Hz clock frequency is de-
rived from a 1MHz oscillator com-
prising of cMos NaNDp gates, IC7a and
IC7d. This oscillator can be varied by
adjusting RV1. IC7c buffers the
oscillator output before it is con-
nected to IC8, a cMos dual decade
counter.

IC8a and IC8b are cascaded in
series to provide outputs of 100kHz
and 10kHz and these are connected
to the high/low range switch, S1. The
output is then connected to IC9b,
another decade counter, which divides
the incoming frequency by six using
NaND gates IC10c and ICI0d.

The output of IC9b on pin 13 will
be either 16:67kHz or 1:-667kHz
depending on the position of SI1.
These frequencies are then divided
by two by IC2b to produce the two
clock frequencies of 8-33kHz and
833Hz (high and low ranges respec-
tively) for counter IC3a.

The 10kHz signal from IC8b is
further divided by ten by decade
counter IC9a to produce 1kHz and
then again by decade counter IClla
to give 100Hz at pin 6. The output
from pin 5 of IClla is used to preset
IC4 and to clear IC5. The signal is
usually active but is inhibited by NanND
gate I1C10b.
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Fig. 4. Circuit diagram of the power supply section. C8 and C9 are decaupling
capacitors and are placed on the main unit p.c.b. close to the i.c.s.
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Fig. 5. Power supply stripboard layout. Note that the solder tag on the underside
must be soldered to track P. The regulator, IC13, used by the author is the larger
TO3 device (shown here), however, the smaller 7805 (T0O220) type can be used

with suitable track modifications.

. Counter IC1lb is enabled only
after the fifth pulse from the detector
is counted by IC2a, and the output at
pin 11 of ICl1b is a 50Hz signal
having an equal mark to space ratio.
Hence a logic 1 (high) appears for
exactly 10ms, the time it takes for
10,000 pulses from the 1MHz oscil-
lator to be counted. Thus the 10ms
pulse enables IC4 whilst the 1MHz
oscillator clocks IC4.

The resulting pulse train from pins
14 and 15 of IC4 is clocked into ICS5,
a cmos three digit b.c.d. counter, to
be counted and displayed.

The falling edge of the 10ms enable
pulse activates the reset monostable
comprising of NoR gates IClcand IC1d.
The resulting reset pulse of approxi-
mately three seconds duration, resets
IC2, IC3 and IC11, thus inhibiting
further counting during those three
seconds.

After the rest period, a further
measurement will commence.
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DISPLAY

IC5 provides a binary coded deci-
mal, three digit multiplexed display.
The b.c.d. outputs are connected to
IC6, a cmos b.c.d. to seven segment
driver/decoder which drives the dis-
plays X1 to X3 via current limiting
resistors R4 to R10.

The digit driver transistors TRI1 to

"TR3 operate directly from the multi-

plexed digit select outputs of IC5 to
switch on the displays as appropriate
(at a rate faster than the eye can
detect).

The decimal points of all the digits
are commoned to provide an indica-
tion that a pulse is being received
from the detector. They are driven by
TR4. If the decimal points fail to
illuminate it shows that no pulses are
reaching the main circuit.

POWER SUPPLY
As the unit only requires about
180mA at 8V d.c. it would be possible

to power the Optical Tachometer from
a 9V battery. However the author
utilised a regulated mains power
supply, the circuit of which is shown
in Fig. 4.

The full wave rectified output from
the 9-0-9V centre tapped transformer
T1 is about 12V, This is smoothed by
reservoir capacitor Cl10 before it is

‘connected to the regulator IC13. This

regulator, although a 5V type, has
the output effectively boosted to 8V
with R21 and R22 without loss of
regulation.

C8 and C9 are supply decoupling
capacitors to suppress any noise on
the supply rail. These are particularly
important for counting circuits.

sy wa o

PRINTED CIRCUIT BOARDS
With the exception of the power sup-
ply, the prototype was laid out on two
printed circuit boards. The component
layout and track pattern artwork of
the detector circuit p.c.b. is shown in
Fig. 7 and the component layout and
track pattern artwork of the counter
p.cb. is shown in Figs. 6 and 8.
Both printed circuit boards are shown
full size and all holes are 1mm, except
for the board mounting holes which
are 3mm.

Particular care should be taken in
placing the cMos devices on the
counter p.c.b. as the orientation of the
i.c.s vary. This was necessary to aid
the track layout. Also, a number of
wired links are necessary on this
crcuit board as cross-overs could
not be avoided. The use of low
profile i.c. sockets is recommended,
or Soldercon pins, so that i.c.s. may be
removed without damage to the
board.

Regarding the detector circuit
board, both the photodiode, D1, and
the 12V bulb, LP1, were mounted in
bulb holders which were glued with
epoxy resin (such as Araldite) to the
p.c.b. It is essential that the diode is
mounted slightly forward of the 12V
bulb so that direct light does not
impinge directly on the diode. Also,
the diode should just extend beyond
the detector printed circuit board.

MECHANICAL ASSEMBLY

The detector printed circuit board
was designed to push fit into a pocket
size torch, once the bulb, reflector and
switch mechanism had been removed.
It is held in place using a padding of
foam rubber at the bottom of the
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torch such that the photodiode
touches the clear plastic cover of the
torch. Therefore light from the bulb

ﬁ\ A ﬂ.."__r— will not reflect off the clear plastic

! onto the photodiode. The flexible
"""—'.oh? screened cable carrying the power

supply and detector output, enters the
== torch through a hole in the base of
the torch.

The power supply and counter p.c.b.
were mounted in a Vero console type
Instrument Case. As the display drcuit
is mounted on the main p.c.b., the com-
plete board is attached to the lid of
the Instrument Case using the three
mounting holes drilled in the p.c.b.

A rectangular hole 35X13mm needs
to be cut into the case lid for the
display, and should be backed by a
red display filter glued to the lid, to
emphasise the digits. Three holes for
the range switch, the on-off switch
and the detector cable must also be
drilled.

The power supply was mounted on
0-1mm matrix stripboard as shown in
Fig. 5, which was attached to the base
of the Instrument Case using the
threaded holes already provided in
the case. If mains power is chosen, a
further hole must be drilled in the
Instrument Case for the Mains Cable.

TESTING AND SET-UP

Testing and setting up the Instru-
ment is greatly simplified if an oscil-
loscope is available, but can be accom-
pished using a voltmeter. Only the
1MHz oscillator needs to be accurately
set up by adjusting VR1. This can

either be achieved by monitoring IC7¢
pin 10 and adjusting VR1 until a
1MHz reading is obtained, or by point-
ing the detector directly at, and in
close proximity to, a mains operated
lamp.

Fig. 6. Full size p.c.b. track pattern for the main unit.

@®=VERCPIN

Fig. 7. Full size p.c.b. track pattern and component layout for the
detector unit. Note that both LP1 and D1 use lampholders glued
to the board.
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A normal tungsten filament lamp
will suffice, and with the Instrument
set on its high range, VR1 should be
adjusted until a reading of 6,000
r.pm. (that is a display of 60) is
observed.

It should be noted that a 50Hz mains
supply provides 3,000 cycles per
second, During each cycle, two peaks
of intensity are obtained, one of the
negative going half and one on the
positive going half of each cycle.
Hence a reading of 6,000 r.p.m. is
detected rather than 3,000 r.p.m.

Having set up the Instrument, it
can be tested at relatively low speeds
switching it to the lower range and
moving a white card about 12mm in
front of the detector. Do not point
the detector directly at an artificial
light during this test. The three
decimal points on the LED display
should be illuminated during the
period that the card is directly over
the detector, and should not be
illuminated when the card is moved
away.

If the card is rapidly moved across
the detector at a regular rate, a read-
ing of around 50 (that is, 500 r.p.m.)
should be displayed by the Instrument.
Although this test does not utilise all
aspects of the Instrument, it proves
that the logic and the detector is func-
tioning correctly.

FAULT FINDING

There is unfortunately no easy
method of fault finding if the Instru-
ment fails to operate correctly, and it
is a case of laboriously plodding
through the circuitry. Here an oscil-
loscope is essential.

Check for the obvious things first,
such as ensuring that the supply volt-
age has not fallen below 8V. Then

654

R12

O

e C

qb TR3
e C

Qb TR2
g~

S1 (x100}

S POLE}

Fig. 8. Component layout for the Optical Tachometer main unit. Connection to the detector
is made via a twin-cored screened cable, the screen forming the OV line.

check that the 1MHz oscillator is
operating correctly and that 100Hz
is available at IC11 pin 6 while 833Hz
is available at pin 11 IC2.

Main unit p.c.b. from
the prototype Optical
Tachometer.Notethe
use of sleeved wire
forthe on-board links
to prevent short cir-
cuits. The power
wires (top right) are
connected to the
power supply board
and the three wires
to St go straight to
the range switch on
the front panel.

Next identify whether the detector
is operating correctly by monitoring
the output voltage at IC12 pin 7. This
should switch between the Supply
Rails as the difference in reflected
light is detected.

If all is correct so far, then the con-
version or display circuits must be at
fault. However, if all digits are dis-
playing something, even if it is all
zeros it indicates the display circuit
is operating correctly and therefore
the control circuitry may be faulty.

When fault finding in cMmos circuits
the low logic level should be at 0V
while the high level logic state should
be 8V. However, any voltage below
3-5V will appear as a low logic state
while any voltage in excess of 4-5V
will appear as the high voltage state
to the input of a cMos device.

ACCURACY

As a digital method of calculating
the rotations speed is employed, a
quantisation error is introduced. This
error is greatest at the high end of
the ranges where it is approximately
five per cent, whereas the error at
the lower end of the scale is only
one per cent. Further, the quantisa-
tion levels become more apparent at
the higher end of the ranges.

Everyday Electronics, October 1982



For instance, when measuring a
rotational speed of approximately
4,000 r.p.m. on the low range, readings
of either 384, 400 or 416 will be dis-
played. There will be no intermediate
readings. However, on the higher
range, readings of either 40, 41, or 42
will be obtained.

PRACTICAL
CONSIDERATIONS

As explained previously, the detec-
tor picks up differences in light in-
tensity which impinge directly on the
photodiode. It is also very sensitive.
False readings will result when using
the instrument if an external light
source, such as an electric light,
shines directly on the photodiode.
Also false readings will result if the
rotating object produces more than

one change in reflected light intensity
during each revolution.

Most metal objects will reflect light
continuously but at fluctuating levels
during each revolution, which makes
a regular output pulse from the detec-
tor difficult to obtain.

Under such circumstances, it may
be necessary to place a matt surfaced
sticking tape or masking tape over
the complete circumference of the
metal shaft, and make a small mark.
A oontrasting colour to that of the
sticking tape should be used. Hence
a relatively even reflection will be
obtained during most of each revolu-
tion, but a different reflection will be
obtained when the marked surface is
directly under the detector head.

Where possible the rotating object
should be revolved slowly at first to

ensure that the detector is operating
correctly. The decimal points on the
display should all illuminate and
switch off during each revolution.

If the speed of rotation of the
revolving object is outside the range
of the instrument, spurious readings
will be displayed, particularly at the
low end of the scales.

Finally, as a point of interest, the
following speeds of rotation were
measured from a few common house-
hold items, when used at constant
speeds: hand drill 500r.p.m.; electric
power drill 2,700 r.p.m.; electric toy
racing car 7,000r.p.m.

Note that the speed of an electric
power drill quoted by the manufac-
turer is the minimum speed when on
load. Off load the drill will run faster.

pu

COUNTER INTELLIGENCE

Component Guide for Neophytes

Although we know that new readers join
us all the year round, it is reasonable to
assume that a greater influx of neophytes
occurs during the Autumn and Winter.
On that assumption | usually write a few
words of a didactic nature on the subject
of obtaining supplies.

Before commencing any design make
sure that all the parts required are freely
available. Any items that are special are
dealt with under the Shop Talk banner.

This still leaves the run of the mill
components, such as, resistors, capaci-
tors, and potentiometers. You may be lucky
enough to have a good supplier near at
hand. If you have you are a tucky person.
Most of us are obliged to resort to Mait
Order suppliers. Luckily there are plenty
to choose from, as will be seen from the
advertisements.

The next point | must emphasise, is that
the field of electronics is now so vast that
most retailers can only dea! with a small
segment of it. Therefore to get all your
requirements you will have to deal with at
least two or three.

My advice is this: first of all obtain three
or four catalogues and study them care-
fully. Next, make a few notes on the prices
and availability of parts. To avoid dis-
appointment, plan well ahead, in other
words, start collecting all the bits you
need for your second project before you
have finished the first.

Always help your supplier to help you,
for example, if he encloses an order form
make sure you use it. Write your name and
address clearly, and if like me you have an
illegible scrawl, either type it, or print it in
block capitals.

Never put queries on the bottom of your
order form, because it will probably delay
the delivery of your goods. We always try
and be helpful in replying to queries, but
we do expect them to relate to the goods
we stock. Today postage is an expensive
item so always make sure you enclose a
stamped addressed envelope.

One tip that most readers quickly
discover for themselves, is the advantage
of hanging on to the bits and pieces you
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don't use and to build up that ubiquitous
Junk Box. One friend of mine used to beg
an old un-wanted television chassis off
the local repair man and then proceed to
strip off all the usefu! pieces. It cost him
nothing except his time, it gave him
plenty of practice in de-soldering and he
could set himself up for the season in
potentiometers, resistors, capacitors and
some transistors and I.C.s.

Electrohyper

The other day | was walking round what
is called a "‘Hypermarket’’ which is an
outsize Supermarket when it struck me
that they sold everything, well nearly
everything. The only omission, and | have
no doubt that you have already guessed
what it is, Electronic Components, but
who knows, one day that gap may be
filled—just think what that would mean,
while Mum buys the groceries, Dad can
sneak off to buy his goodies.

The nearest thing | have seen to this,
is a self service component store in Paris
called Radio Prem. Even here, items that
were very small and very expensive, had
to be purchased at the counter, for
obvious reasons.

Friendly CB

| am stilt stumbling on articles on CB
Radio in the most unlikely places. The
latest is in a publication called, The

Home and Freezer Digest (July 1982). |
must say it was most interesting, being
mainly a series of letters from readers
saying how CB had changed their lives.

Thete are now a large number of CB
Clubs and one of their exercises is called
a Fox Hunt, where one member with a
mobile rig drives on ahead and the rest
try and track him down by his broadcasts.
it sounds to me like a lot of fun!

| would like to include a short quote
from one of the letters which seems to me
significant. *'l do not know whether CB
attracts good people, or whether be-
coming a ‘Breaker’ makes you into a
very helpful person.

“Last night in a gale, two breaker
friends in a particularly isolated spot came
on channel; some tiles had blown off
their roof—! know for a fact that a couple
of other breakers are round there now
fixing it for them."” This seems to be a
recurring theme in the use of CB and it is
a nice thought in a naughty world.

Hypnotic Young

I must relate to you how Paul Young
was brought down a peg or two. The other
night | was speaking to a colleague on
the phone when out of the blue he sud-
denly said "You write that page in Every-
pay ELecTrONICS don't you?'" “Well yes |
do, doyoulike it?"' 'Yes tdo, | always read
it going home in the train, it sends me to
sleep." Collapse of P.Y.

E

EDITORIAL VACANCY

Excellent career opportunity for electronics enthusiast.
EVERYDAY ELECTRONICS
between 20 and 30 years of age, having sound technical
knowledge and some practical experience in building elec-
tronic circuits. Also essential is a good standard in English
and ability to write clearly on technical matters. (Appropriate
journalistic training will be given to successful candidate.)

Write with brief details of education, professional career and
non-vocational experience of electronics. Address application
to The Editor, Everyday Electronics, IPC Magazines Ltd,
Kings Reach Tower, Stamford Street, London SE1 9LS.

invites applications from persons
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RADIO WORLD

Made in Britain?

The British government seems con-
vinced that "new technology"—in par-
ticular electronics and “information tech-
nology"—holds the key to the restoration
of the economy and to offsetting the
effects of the decline of the traditional
industries. Much though one would wish
to endorse such sentiments there is
relatively little evidence that our elec-
tronics industry is in any shape to take
the lead. Indeed, it often seems that one
of the industries most in need of a revival
is consumer electronics.

For about a decade only a tiny minority
of domestic and portable radio sets on
sale in the UK have actually been designed
and built here with British made compo-
nents. Even though many sets are still
marketed with British brand names local
production is negligible.

But it is sad when long-established
firms find themselves in difficulties. The
Rank Organisation has announced that
its high-quality loudspeaker ' Wharfedale"
factory at Bradford is to close.

A firm that under G. A. Briggs did so
much to create a public demand for
higher quality audio. Gilbert Briggs not
only wrote a series of entertaining, widely
read and pioneering books on high-
fidelity but also took over the Festival
Hall in London for a number of memorable
lecture demonstrations.

Then again the family business of A. J.
Balcombe has gone into voluntary liquida-
tion. It was founded as long ago as 1917
by Alfred Balcombe (hence the brand
name 'Alba""). As a manufacturer of
radio receivers it was never a large firm
but it has managed to outlast larger rivals.

Who remembers?

It is now many years since Mr. E. K.
Cole ran “Ekco'’ the firm that showed
that a plastics cabinet could be made
attractive by good design. Similarly Mr.
Frank Murphy created the almost legend-
ary series of Murphy radios in the 1930s
remembered for their exceptionally well-
designed wooden cabinets.

Even earlier Mr. Leslie McMichael, a
founder member of the Wireless Society
of London, was making broadcast re-
ceivers. Now McMichael, as a subsidiary
of GEC, is back in the broadcast business
—but at the capital equipment end making,
for example, highly complex television
digital standards converters.

Even 25 years ago there were still very
many British firms in the radio and tele-
vision business. Who now remembers
the original R.G.D. de luxe models or
such names as Etronic, Beethoven, Pilot,
Romac, Masteradio, Defiant, Sobell, Am-
bassador and consumer models by
English Electric, Cossor, Philco, Ever
Ready . . . Many, many others came and
went or were amalgamated into larger
concerns or pulled out of the consumer
side of electronics.
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By Pat Hawker, c3va

The Rising Sun .

It must be admitted that the radio and
television industry has always been
highly competitive and not all the British
products were anything special. Over the
past two decades much business has
been lost to the Far East not on account
of "cheap labour" but because of more
inspired marketing and manufacturing
policies with emphasis on reliability, good
production engineering and the building
up of an overall brand image rather than
concentrating on individual models.

With notable exceptions the bulk of
British firms did not go out of their way to
win the respect of their customers and,
unfortunately, it was often those produc-
ing the best sets that were most cavalier
in their attitudes. Nor, of course, were
they helped in the post-war period by
the ever changing ‘“stop-go" credit
restrictions.

Others were let down by the component
firms who somehow never seemed to
acquire the mass-production expertise of
the Americans, let alone the Japanese.
Quality-assurance and zero-defect pro-
duction were often talked about—not
always implemented.

Before we can hope to gain a "world
lead” in new technologies we need to
make sure that we can produce basic
electronic equipment well. In this respect
one must pay tribute to the Thorn group
whose "TX" colour television chassis is
well thought of not only by André Previn!
On the other hand the attempts to marry

British and Japanese techniques at
Rank-Toshiba and GEC-Hitachi have not
proved notably successful.

Repairs for the blind

More and more the standard transistor
radio set is regarded virtually as a "dis-
posable” item of ‘'throw-away elec-
tronics”. The High Street radio trade
often shows little interest in undertaking
repairs and these can often prove un-
economical both to the dealer and the
owner,

Often what goes wrong is simple to
put right, the cost is the time it takes to
trace the fault. This makes it possible for
those with plenty of spare time and the
necessary skills to undertake a most
valuable service on behalf of a group of
people particularly dependent on radio—
the blind.

For example, a former colleague, a
highly professional IBA television trans-
mitter engineer now retired, tells me that
he has been keeping busy and happy by
repairing radio sets on behalf of his local
Association for the Blind, work that
appears to be of little or no interest to
local dealers. He has so far restored to
good working order some 350 sets, some-
times using parts ‘“cannibalised” from
those that are beyond repair.

He finds that something like 10 per
cent of the sets that pass through his
hands can be restored to working order
after simply resoldering connections on
the printed circuit boards.

mmmmm TV Across Frontiers masessssess——

The problems that have still to be
faced before there is genuine inter-
national television are highlighted by
the efforts of the Dutch Minister of
Culture to stop the distribution on the
many Dutch cable systems of the
pictures received from the Russian
Gorizont satellite, on the grounds that
the USSR has not granted permission
to the Dutch cable companies to re-
ceive these programmes.

The companies have also been told
they must ensure that their systems
do not carry the programmes of the
100 or so “cable TV pirates”. These
firms have developed ways of insert-
ing their programmes into the cable
networks after the closedown of nor-
mal programmes, often showing tapes
of X films and old movies from VCR
machines and financed by advertise-
ments from local shopkeepers.

For many years international com-
mittees have been earnestly discus-
sing questions relating to ‘“cultural or
economic imperialism”, the effects of
“exposure to outside ideas and life-
styles”, the concept of “prior consent”
and “participation”, the protection of
copyright and “intellectual property

rights” and so on—but almost in-
variably they have been unable to
come to any firm decisions.

In the UK it is not possible for a
cable operator to distribute any pro-
gramme channel without the permis-
sion of the Home Office. It is still all
a very tangled web.

Walkabout TV

The success of walkabout audio is
encouraging a revival of interest in
the Dick Tracy concept of wristwatch
TV. The Japanese firm of Seiko, well
known for their digital watches, are
planning to make a watch that also
includes a 1-2in diagonal liquid-crystal
video display. .

The watch will have a thin flexible
connection to a pocket unit which not
only includes all the TV circuits but
also a stereo VHF/FM radio and
headphone socket. It is claimed the
television display will be sufficiently
clear as to permit the reading of
graphics material and to see ball
games.

In Japan the 525-line version will
sell for under £200. So it will soon be
walkabout TV.
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HOBBIESFAIR

Alexandra Pavilion London November 18-211982

The biggest and best event ever to be
staged for the

electronic hobbies enthusiast!

Walk into a whole word of electronic stations in the country direct to Alexandra
equipment. - Everything from resistors, IC's to Palace—a bus will be waiting on your arrival to
home computers, transmitting and receiving take you to the show. Ticket price also includes

units, citizens band radio and peripheral admission to the exhibition - so let the train
equipment, video games, musical instruments, take the strain to the Electronic Hobbies Fair.

radio control models. - . . In fact whatever your Ticket prices at the door are £2 for adults, £1 for

particular electronic hobby you'll find this show children but party rates are available for 20

will be the most interesting and informative people or more. To find out more. contact the

way to discover all t%latrestfgevelopments in Exhibition Manager, Electronic Hobbies Fair
yourparticuiarfield. - IPC Exhibitions, Surrey House, 1 Throwley Way,
Other attractions will include radio and TV sutton, Surrey SM1400. Tel: 01-643 8040,
transmission, electric vehicles, radio controlled : )
models, and demonstrations by local and Electronic Hobbies Fair is sponsored by
national organisations. Practical Electronics, Everday Electronics and
This is the age of the train —British Rail are Practical Wireless and is organised by
offering a cheap rate rail fare from all major IPC Exhibitions Ltd.

OPENING TIMES

Thursday 18 Nov.—10.00-18.00
Friday 19 Nov.—10.00-18.00
Saturday 20 Nov.-10.00-18.00
Sunday 21Nov.— 10.00-17.00

admission if you produce this coupon
at the door of Electronic Hobbies Fair.
Valid one per person only any day.

s
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Everyday News
STAR IS BORN

A new computer language from a new firm

HAVING been deeply involved in the development
work for the now famous Sinclair ZX81 and
Spectrum home computers, Richard Altwasser
and Steven Vickers have joined the ranks of the
new wave of entrepreneurs and formed a new British
company called Jupiter Cantab to exploit their ideas
in the computing field.

Their first offering to the home computer market is the
Jupiter Ace. It features fullsize moving keyboard, user-
defined high resolution graphics and sound.

The Ace is set apart from other personal computers in
that it uses a new high-speed programming language
called FORTH. The claim for FORTH is that it is as
equally easy for humans to understand as computers.

jaesy b

Message from Busby

Is British Telecom unhappy at the Govennment’s
intention at selling its 51 per cent holding and estab-
lishing a public limited company? This seems evident
from some of the comments released by BT.

“This is, of course, a matter for Government and
Parliament. The Board has mot beemn oonsulted about
this decision, but the Secretary of State has now
promised the fullest consultation with the Board on
the development and implementation of his proposals.

“Until detailed proposals have been made known,
and there has been an opportunity to consider them,
the Board cannot express any general view on the
proposals, .. . The proposals clearly raise issues be-
yond the establishment of British Telecom as a public
limited company and will have far reaching conse-
quences for the whole of telecommunication in the
UK.

“The Board is concerned that a regulatory regime
should not unfairly fetter British Telecom or frustrate
the commercial enterprise that BT has already shown
in response to competition.

“The Board can say at this stage, however, that given
the right conditions it would welcome freedom from
what the Secretary of State has described as the web
of Government control and interference.”

Richard and Stephen dis-
covered FORTH at the same
time and immediately recog-
niged it as the ideal language
for microcomputers.

They claim that FORTH is
both fast and compact be-
cause it is compiled, yet its
compiled code is accessible
to the user in the simplest
way imaginable. You give
each compiled routine a
name, a FORTH “word”, and
to run it you just type in
the word.

By stringing old words to-
gether you can define new
words. This process lies at
the root of FORTH’s power
and enables the user, start-
ing from the standard words

Britain’s strength in soft-
ware engineering was con-
firmed with the opening of
a £7 million facility at Pine-
wood, Wokingham, by Hew-
lett-Packard.

It will be the company’s
world-wide development

provided in the firmware, to
define an infinite variety of
your own words.

The machine is available
only by mail order for an all-
inclusive price of £89:95 from
Jupiter Cantab Ltd., Dept EE,
22 Foxhollow, Bar Hill, Cam-
bridge CB3 8EP. For your
money you receive the Ace
home computer, mains adap-
tor, leads to connect to most
cassette recorders and black
and white or colour TV’s, a
software catalogue and an
instruction manual.

We understand that a
colour board to plug into the
back of the machine is cur-
rently under final develop-
ment.

— Soft Centre

centre for office systems and
Britain was chosen, said
David Packard at the open-
ing, because the country has
the reputation for producing
come of the world’s finest
software engineers.
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Communications Crisis

“A massive effort to thwart any meaningful action,”
on the liberalisation of telecommunications, is the
conclusion of a document, “The Report of the Com-
munications Crisis Committee.”

The document is a joint effort by a number of
associations and companies in the communications
industry who have invested money as a result of the
Government’s pledge of liberalisation in telecommuni-
cations.

In conclusion the report goes on to say: “Unless
action is effectively taken immediately, the UK future
in Information Technology and Telecommunications
will be ruined and the very business and enterprise we
need, will be killed off. —Action Now!
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-=ANALYSIS

. . » from the World of Electronics

INTELLIGENCE

The word “intelligence” signifies sagacity and under-
standing. It also means information gathered openly or, in
a more sinister sense, secretly. Both definitions have come
into neat conjunction through allegations that two famous
Japanese companies have unlawfully conspired to discover
trade secrets of IBM, which doubtless include progress on
fifth generation computers embodying artificial intelligence—
the thinking computer.

Thinking systems are not exactly new. In the pre-electronic
age the centrifugal governor provided constant speed
control of a steam engine under varying load by mechanical
linkage feedback to the steam inlet valve. Fifty years ago the
simple electrical thermostat in a closed loop system was
maintaining temperature at a constant pre-set level. Both
were primitive examples of built-in “intelligence”.

What is new is the extra versatility afforded by cheap
computing power. The Temperature Interface For The TRS-80
described in the Aug-Sept '82 issues of EE is an example
of how a basically simple sensing device can have its utility
enhanced by a computer.

Just as the image of robots conjures up frightening visions
of mechanical supremacy over man, so the idea of artificial
intelligence implies an intellectual superiority equally
disturbing. Computer programs have been developed
which can challenge even Grand Masters at chess but the
programs were developed by humans. So do we need to
worry?

That we do worry is indicated by the introduction of
“friendly”” systems, the terminal which greets you with a
‘‘good morning” and is polite when pointing out you have
made an input error. Another indication is that enhancement
of today's docile obedient systems into possibly active
thinking ones for specialised tasks, i.e. the addition of artificial
intelligence, is now coming to be described as “‘expert
systems'’, a less disturbing phrase. Such subtle changes are
supposed to make us feel more comfortable in the presence
of powerful machines.

Expert systems will be both powerful and friendly and
will seem to have intelligence. They will do a lot more, faster,
better, more conveniently and economically than at present.
But, broken down into small subsystems, each will be found
to be simple in principle and function and only cleverly
interfaced (and by humans!) to make an “intelligent’’ whole.
They will be a valuable aid in assisting human thought and
action but need never dominate mankind.

Brian G. Peck

Courses. ..

Two short courses on ergonomics
and computer systems, one for com-
mercial organisations and_one for the
process industries, are being organised
by HUSAT, at Loughborough Univer-
sity of Technology.

“Human Aspects of Computer Sys-
tems, designed for commercial organisa-
tions, will run from 19 to 24 September
1982 and "Human Aspects of Computer
Systems in_Process Control, will run
from 17 to 22 October 1982.

Further details can be obtained from
Rachel Shattock, HUSAT, Dept of
Human Sciences University of Tech-
nology. The Elms, Elms Grove, Lough-
borough, Leics, LEI| IRG.

An evening course designed to
prepare students for the Radio Amateur
Examination in May/june 1983 is to be
run by the Newcastle upon Tyne at the
Gosforth Secondary School, Gosforth,
commencing in September.

Held on Tuesdays of each week from
7om to 9pm. Enguiries should be
addressed to The Principal, Gosforth
Adult Association, Gosforth Secondary
School, Gosforth, Newcastle upon Tyne.
Tel. N-u-T 668439.

Prism Microproducts of
Islington, London, is shortly
to begin selling the Sinclair
ZX81, as a wholesaler,
through High Street com.
puter stores.

Sinclair Research have also
announced that the ZX81 is
to be available from Boots
and Greens as well as the
usual W. H. Smiths outlets.

The Southern Centre of the Royal
Television Society. in conjunction with
Southampton Technical College, are
presenting a course of nine evening
lectures during the autumn, The course
is designed for the benefit of those
interested in the engineering in tele-
vision studios. Each session will be
devoted to the theory and operation of
a partlcular equipment or system.

The course commences on |9 October
and applications should be made to:
Mr C. Terry, Educational Television
Unit, Southampton Technical College,
St Mary Street, Southampton SO9 4WX.
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Sinclair ZX81 breaks the £50 barrier for Personal Computers
with the announcement that it is now reduced from £69-95
to £49-95 including VAT.

Arthur C. Clarke, the
science fiction writer and
scientific research worker,
has won the Marconi Inter-
national Fellowship Award
for 1982.

OPPOSITION

The Post Office Engineer-
ing Union is opposing the
connection of the private
Mercury telephone system,
now under construction, to
the national networks.

School Computing

More than 2,500 primary schools are being assisted by a
£9 million government grant to buy microcomputers. This
is a new scheme following on that for secondary schools in
which it is estimated that all 6,000 now have at least one
microcomputer,

TELEPORT

A planned satellite communications centre, dubbed
Teleport, on Staten Island, New York, will have 17
earth stations with access to 22 domestic satellites.

It will be linked to the World Trade Centre complex
and other local business communities by fibre optic
cable.

Aid for the Disabled

Readin

An electronic reading aid incorporating the latest in fibre
optics .has been develoned by engineers at Wormald Inter-
national, a New Zealand company specialising in aids for the
disabled.

The aid, called Viewscan, is portable and can be used by
the partially sighted at work, school or in the home. It is
designed to produce a magnified image of reading material
when such material is scanned by a hand-held camera.

A miniature bulb illuminates the page via a high resolu-
tion fibre optic ribbon in the camera. The image is trans-
mitted to a photo diode array and the signal from this is fed
directly to two microprocessors in the display unit. A buffer
memory then reassembles the information into moving lines
of print.

The orange display screen, selected for maximum visibility,
is a flat neon matrix panel and can be switched easily from
a positive to a negative image, Magnification is achieved
electronically and there are eight settings from X4 to X64.
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PRESTEL

YOUR PHONE-IN
TELETEXT

oy Cyril Stringer

G3RSK

HERE are several visual data retrieval

services available to the public in this
country; the BBC provide CEEFAX whilst
ITV provided ORACLE. Claimed to be
the most advanced system in the world at
the momentis PRESTEL. it was developed
at the British Telecom Research Estab-
lishment at Martlesham in 1975 during
experiments to produce the video phone.

Unlike CEEFAX and ORACLE, both of
which provide a one-way information
service only, PRESTEL utilises the
national telephone line network to provide
a two-way data communication service.
It is also capable of storing vast amounts
of information at regional computer
centres with the ability to obtain additional
or specialised data from other regiona!l or
national centres, if calied upon to do so.

PRESTEL CAPABILITIES

The present PRESTEL system is
restricted to that of an Information Pro-
vider, but there are several additional
fields of service which may be provided
to cater for future trends and markets.
The five main fields are:

Information—The provision of topical/
reference information, classified ads and
shopping aids. Topical information can be
sub-divided to cover such items as news,
sports results, weather forecasts and
timetables.

Each subject can be further sub-
divided; news can be local, national,
international, business or financial. This
kind of service also forms the basis of
CEEFAX and ORACLE.

Message Communication—Information
is stored and then forwarded by the com-
puter to the called subscriber. Such
transmissions are preceded by an audio
tone announcement.

This aspect of the service bears a
similarity to telex, the main difference
being the ability to receive, store and
release messages at random, thus easing
telex congestion. It will play an important
future role in the lives of deaf people who
are unable to take advantage of the con-
ventional telephone.
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Education—PRESTEL can be deployed
in three areas of education: As a con-
ventional information service; courses and

facilities available,
requirements.

Alearning device to relieve the pressure
on teachers and lecturers.

A method of self testing pupils and
students. Their work is prepared, marked,
and graded—all by computer.

Calculation Service—Since there are
many cheap but sophisticated calculators
on the market, the aim of the calculation
service would be a compromise between
such machines and the more complex
programmable types often beyond the
reach of the public.

The effectiveness of such a service lies
in the fact that no specialised computer
language is required.

Personal Information—In the case of
personal information, use is made of the
two-way communication facility where the
user can /nsert data into the computer to
be recalled collectively by action groups,
committees, industries, or individuals
with a commodity to sell or an idea to
discuss, but where secrecy of information
would not be a prime factor.

With such a vast amount of stored
information its is essential that it can be
recalled easily whilst being both accurate
and constantly updated. This is achieved
by a nationwide network of 26 GEC 4082
computers into which data is fed and
stored from Government Departments,
companies, and special information pro-
viders.

There are at least 150 contributors of
data information, these include: Currys,
Cosmos Air Travel, Data Stream Inter-
national, The Economist, English Tourist
Board, Greater London Council, National
Computing Centre and Open University.

entry qualification

HOW THE SYSTEM WORKS

The standard arrangement of the
PRESTEL system is shown in Fig. 1.

The “Residential Terminal” consists of
a remote keypad connected through an
adapted domestic television set to a

standard telephone line which passes
through the local Telephone Exchange
and Access Unit, into the Viewdata
Computer Centre. The telephone handset
is only used for the initial call to the local
computer centre, all other instructions
are carried out by the keypad.

Instead of a keypad, the “Business
Terminal" uses a full keyboard incor-
porated in the user's television equipment
to facilitate full message transmission
over the telephone line network.

The "“Information Provider Editing Ter-
minal” uses a full message and editing
keyboard. This allows the information
provider to amend and upgrade data being
fed into the computer.

Also fed into the computer centre with
the user terminals are Data Information
Bases; these provide the source of all
stored information, and are separated
into two categories: The Public Base,
provides business and residential in-
tormation; and The Private Base, provides
company information. Any user has full
access to both sources.

A 12-button keypad is the minimum
requirement for access to the computer
with code designations 0 to 9, ¥ (star) and
#=(square) normally laid out in the inter-
nationally agreed format for telephone
keypads. Additional command buttons
can be provided to meet specific require-
ments.

The domestic television receiver must
also comply with British Telecom stan-
dards and incorporate a Barrier Isolation
Unit which prevents high voltages inherent
in television equipment from being
presented to the telephone line, without
inhibiting the transmission and reception
of speech and data.

The Access Unit provides interface—a
common connection—between the user
terminal, telephone network, and com-
puter.

At the Viewdata Computer Centre,
which can be regional or national, in-
formation is released to the user at the
rate of 1200 Bits/sec (120 characters per
second) so that one page of information
is presented within three or four seconds.
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By comparison, the user-to-computer
signalling rate is only 75 Bits/sec which
is more than sufficient to cater for manual
keypad commands.

Since it is not possible to send “logic”
down a telephone line, the data is con-
verted into two audio frequency tones
which represent mark and space levels.
At 1200 Bits/sec the mark tone is 1-3kHz

and the space tone is 2-1kHz. At 75 Bits/ .

sec the mark tone is 390Hz and the space
tone 450Hz.

The tones are generated by oscillators
in the transmit-end Modems (modulator/
demodulator) and demodulated by an f.m.
detector in the receive-end Modem where
they are converted into digital information
and subsequently into alphagraphics, the
now familiar computer screen type
characters which can be displayed in
seven different colours.

USING PRESTEL

To make use of PRESTEL, the customer
picks up his telephone and dials the local
computer centre.

When connection is established the
computer returns a 1-3kHz tone which
switches the television receiver to the
“Data Mode" and advises the computer
by a return signal that it is ready to accept
data. The telephone receiver is now left
at the side of the cradle for the duration
of the data transmission.

User identity is then requested by the
computer; a 16-digit code number which
can be entered by the keypad or

USER TERMINAL EQUIPMENT
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returned automatically. On receipt of the
code number the computer releases the
first page of data. This is usually Page 0,
the Master Index Page.

Page 0 offers headed options numbered
0 to 9. The user keys in the required
option number relating to business, home
or general interest. A further 10 options
are presented and the caller continues to
choose options until the desired page
of data is obtained. This system is known
as the Tree Type Selection Method and
is shown in Fig. 2.

Before any page of data is released
charges for the page are displayed, thus
giving the user the opportunity to con-
tinue with a programme or cancel,

Five simple keyboard commands have
been devised to make operation of the
system as simple as possible:

1. %0 #Return to the top of the tree.

2. % Recall the previous page.

3. %00 Recall the current page.

4, %N # Jump to a known page
number eg. %3574, thus bypassing
the tree selection system.

5. Y% Correct a miskeying error.

CHARGES

Charges for the service comprise of
three components: the normal telephone
charge for a local call to the computer
centre; a time based charge for use of the
computer/data base; and finally the in-
formation provider charge per selected
page. The latter can range from one to
50 pence.

LOCAL TELEPHONE
NETWORK

GENERAL INTEREST

CINEMAS THEAIRES OPERA HOUSES

NATIONAL LOCAL LONDON

EAST ENO CENTRAL WEST END

v
PALL%D(UM VICTORIA PALACE MERMAID

Y
PROGRAMMES TIMETABLES BOOKINGS

Fig. 2. Tree selection method

In addition, British Telecom charge a
quarterly rental for the provision of a
PRESTEL jack.

FUTURE POTENTIAL

Today there are over 10,000 PRESTEL
customers but present costs restrict its
widespread use outside the business
sector. The service should, however, be
within the reach of most people before
1990.

There are many technical problems to
overcome, mostly concerned with match-
ing internationally linked systems. Alpha-
graphics and foreign language characters
must be standardised and modems com-
patible, but when this is achieved millions
of pages of reference will be available
worldwide.

There can be no doubt that PRESTEL
has proved the enormous potential of the
British telecommunications industry—a
potential which can only reveal more
exciting developments as we race towards
the 21st century. : )¢

VIEWDATA NETWORK
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Evmw driver must have regreited
leaving the car lights switched on
unintentionally and returning to find
the battery “flat”. Although several
circuits have been published to guard
against such a mishap, this one has

the advantages of simplicity and low
cost.

With this system, a warning will
sound if the lights remain switched
on after a car front door is opened.
Should the driver wish to leave the
lights switched on for any reason,
then the warning will be simply
ignored since the sound will stop
when he closes the door behind him.

This project is only suitable for
negative-earth cars having a courtesy
light operated by switches in the door
pillars. Most cars in use today fall
into this category. Should the cour-
tesy light tend to flicker in operation,
or fail to work at all, the switches
should be checked and any faulty
ones replaced before building com-
mences.

CIRCUIT DESCRIPTION

The existing relevant car electrics,
consisting of the courtesy light and
door switches, is shown in Fig. 1 with
the electronics to be installed.

The new part contains only two
active components. These are a 555
timer i.e. IC1 and a transistor TRI.
These, together with a few additional
components, form a slow-running
oscillator and the control to start and
stop it. With the specified values of
components the rate of oscillation is
about 2 per second that is 2Hz. This
is obtained at the output (pin 3) of
IC1. The output is connected to a
solid state buzzer whose tone is there-
fore pulsed about twice per second.
This leads to a very distinctive sound
which easily carries above other
noises in the car.

The rate of bleeping will depend
on component tolerances and on per-
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sonal taste so a control, VRI, is in-
cluded. This may be adjusted to give
the desired effect.

A connection from the courtesy
light switch is taken to the base of
the transistor, TR1, via a current-
limiting resistor, R4. With the doors
closed, therefore, the base of TR1 will
be connected to the positive terminal
of the car battery via the courtesy
light bulb. This holds TR1 “on” so pin
4 of IC1 will be approximately earth
potential. This effectively inhibits its
action. When a door is opened, the
base of TR1 is “earthed” through the
door pillar switch. TR1 switches off
and pin 4 of IC1 rises to near full
battery positive potential. The i.c. is
enabled and oscillation commences.

By T R.de Vaux-Balburnie

CIRCUIT BOARD

The circuit is built on a piece of
0-1 inch matrix stripboard 14 strips by
21 holes in size as can be seen in
Fig. 2. Although the 8-pin d.i.l. socket
should be soldered in position along

with the other components, the i.c.
should not be inserted until later.

Particular care must be taken when
soldering TR1 in position.

There are several inter-strip links
to make and some of the copper
tracks on the underside need to be
cut. VR1 should be left set at about
mid-position.

The red (positive) flying lead of
the buzzer may be soldered to the
circuit panel. This component will
not work if connected the wrong way

Fig. 1. Circuit diagram for the Car Lights Alert. Only suitable for negative earth vehicles.
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Fig. 2. Layout of components on the topside of the stripboard and details of breaks to be made in the copper tracks
on the underside.
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Fig. 3. Wiring from the unit terminal biock (TB1) to the
various points on the vehicle. Use light duty auto cable for
all external wiring from the case.

The photograph on the left shows the circuit board and = .
buzzer mounted in the case. The circuit board should be
mounted on spacers to prevent track shorts to the base
of the metal case.
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The completed unit with a 3-way terminal strip fixed
to the lid of the case.

round. A final check should be made
to ensure that no connections have
been missed and that no copper strips
have been accidentally bridged with
solder or swarf from the “cut” loca-
tions.

TESTING

The circuit may be tested using a
9 volt battery but, of course, the sound
will not be as loud as when it is con-
nected to the 12 volt car system.
Referring to Fig. 2 make connections
to strip B (Courtesy Light), strip D
(Lighting Fuse) and strip M (Nega-
tive) on the circuit panel. Connect the
black flying lead of the buzzer to the
latter. Insert the i.c. making sure that
it is the right way round (see the
small dot on the body).

Lay the circuit panel on an insulat-
ing surface to ensure that the copper
strips are isolated from one another.
Now connect the lead from strip D
to the positive terminal of the battery
and the lead from strip M to the
negative terminal. If all is well, the
buzzer will start bleeping. Gentle
adjustment of VRI1 will alter its rate.

If the connection from strip B is
touched onto the negative terminal
of the battery the buzzer should con-
tinue to sound but when it is touched
on the positive terminal it should
stop.

BUILDING INTO THE CASE

A small plastic case is best for the
project since there will be no prob-
lems with insulation. On the other
hand, constructors may have metal
boxes available such as tobacco or
throat lozenge tins. The prototype
was built into one of the latter. The
circuit board was attached using 8BA
nuts and bolts in the positions indi-
cated. Short pieces of plastic wall
plug (about 4mm long) or other spac-
ers should be placed on the shanks
of the bolts to hold the copper strips
and connections well clear if a metal
box is used.

In the prototype the buzzer was
mounted inside the case. A corres-
ponding hole was made in the lid to
allow the sound through and a scrap
of black material was stuck on the
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inside to prevent debris
entering the box. Where less
room is available, the buzzer
may be mounted on top.

A three-way terminal block
is mounted on the lid to
accept the wires from strips
B D and M, together with
the negative connection of
the buzzer (see Fig. 3). The
wires must pass through a
rubber grommet.

INSTALLING
IN THE CAR

Some cars have a fuse, or
fuses, to protect the lights—
others do not. If the car in
question is so fitted then
locate one by checking that one or
more sidelights go off when it is re-
moved. A fuse protecting the rear
number plate light would do just as
well since this works in conjunction
with the sidelights.

A fuse protecting the headlights
will not do since the main and dipped
beam filaments will be protected by
individual fuses and the project
would not work if the lights were
left switched on in the opposite sense.
In any case, it is usually desirable
for the alarm to sound if sidelights
only are left switched on.

To make a connection to the fuse,
first make sure that the “lamp side”
is selected so that the new circuit is
protected as well. To confirm this,
use a 12 volt bulb with one terminal
earthed to a metal part of the car.
Remove the fuse, switch on the side-
lights and touch the other test lamp
lead to each terminal of the fuse
holder in turn. In one position the
lamp will stay off. This is the correct
terminal of the fuse to use. Switch
off the lights and then make a proper
connection using a spade connector.
If all the available outlets have been
used already, obtain a ‘“piggy-back”
connector from a motor accessory
shop.

If the car does not have fuses for
the lighting circuits then make a con-
nection to any sidelight between the
lighting switch and the lamp. Gener-
ally there will be a “bullet” type con-
nector which -may be used for this.
The wiring diagram in the car hand-
book will help.

Do not run the wire straight back
to the unit but include a line fuse
(of the type used for car radios).
This should be fitted with a low value
fuse rated at about 3A.

Next, make a connection to the
courtesy light circuit between the
lamp and door pillar switch. Again,
a bunch of bullet connectors may be
found and the one responsible for the
courtesy light determined by discon-
necting them one at a time. Often it
is easier to remove a switch from the
door pillar and make a direct con-
nection there.

Resistors

R1 10kQ See

R2 2-2MQ Sh
R3 1kQ 0
R4 33kQ

All $W carbon ;ts/o

page 635
Capacitors
C1 0-1uF plastic or ceramic
C2  0-01uF plastic or ceramic

Semiconductors
TR1  ZT X300 npn silicon
IC1 555 timer i.c.

Miscellaneous
VR1  4-7MQ miniature horizontal
carbon preset
WD1 12V solid state buzzer
TB1 5A 3-way screw terminal
strip

Stripboard: 0-1 inch matrix size
14 strips X 21 holes; rubber
grommet; auto connectors; light
duty auto cable; tinned copper
wire; 2BA solder tag and self-
tapping screw to suit; case,
plastic (preferred) or metal size
approx. 100 x 75 X 25mm; 8BA
fixings: 10mm long screws (4 off);
nuts (4 off); washers (4 off); 4mm
spacers (2 off).

Guidance only £3. 30

Approx. cost excluding case

Run the two wires to the terminal
block on the unit. These wires should
be of proper light duty auto-type. Do
not use single solid core wire as this
will fail in service. If the wires must
pass through metal then a rubber
grommet should be used.

Finally make the earth connection
to the unit. Perhaps there is an exist-
ing point nearby. If not, drill a small
hole in a metal part and make the
connection using a solder tag secured
with a self-tapping screw.

FINAL CHECK

Before hiding the project under the
dashboard, give it a final test. Switch
the lights on and open either front
door. The buzzer should bleep. Check
with the engine running also.

Note that the buzzer will begin to
sound immediately if the courtesy
light bulb fails. It will also operate if
the side-lights are on and the cour-
tesy light is switched on manually.
If this proves to be a nuisance then
an on-off switch may be included in
the run of wire to the lighting fuse
to inhibit the circuit on these occas-
ions.

If the lights are left on intention-
ally, then the buzzer will stop sound-
ing when the car door is closed but,
of course, it will sound when the user
returns to the car and opens the door.

This simple project will help you
to keep a charged battery and pre-
vent frayed nerves. =
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SIMPLE
SHORT WAVE

BY A. SPROXTON

THE interest in the simple short wave

receiver never abates and here
is a neat and effective receiver using
two transistors. There is no great
difficulty in constructing it, but the
parts need careful positioning if it is
to fit together, so keep closely to the
measurements and other details as
given in the diagrams.

The receiver tunes approximately
10-8MHz to 30MHz and is capable of
long distance reception when used
with a reasonably effective aerial. This
could be 20ft to 30ft of wire out-of-
doors, high and clear of buildings if
possible. An earth is not essential but
is beneficial.

CIRCUIT DESCRIPTION

The circuit diagram for the Simple
Short Wave Radio is shown in Fig.1.

Signals picked up by the aerial are
fed via preset trimmer Cl to the
aerial coil L1. This is tuned by vari-
able capacitor C3 to the desired
frequency, and this signal is then
applied to the gate of the field effect
transistor TR1. Demodulation of the
signal takes place in TR1 and the
resultant audio signal is passed on to
the second transistor TR2 which acts
as an audio amplifier. The signal at
the collector of TR2 is at a sufficient
level to operate a set of headphones;

these are connected via jack socket
8K2

VR2 is a preset gain control which
controls the level of input applied to
the base of TR2.

A low value variable capacitor C4
connected in parallel with C3 provides
a fine tuning control.

In the drain circuit of TR1 is a
second coil L2, This is wound on the
same former as L1 and is thus in-
ductively coupled to L1. Some of the
radio frequency (r.f.) signal amplified
by TR1 is fed back inductively into
L1, so reinforcing the original signal
and increasing the sensitivity of this
stage. The amount of r.f. signal fed
back is determined by the setting of
the potentiometer VRI1 which is
usually referred to as the reaction
control. The effectiveness of this type
of receiver circuit depends very
largely on the careful use of this re-
action control.

The receiver is powered from a 9V
layer dry battery. The battery is auto-
matically connected whenever the
headphones plug is inserted into jack
socket SK2 (the switch S1 is an
integral part of SK2).

o

CIRCUIT BOARD

Start with the circuit board. This
is a piece of perforated s.r.b.p. board
and can be either 0:1 or 0-15in
matrix but the overall size must not
exceed 235in X 13in.

AERIAL

GREEN

Fig. 1. Circuit dia-
gram of the Simple
Short Wave Radio.
The first transistor
TR1 is the detector,
and TR2 is the audio

BLUE

C2 220pF

MAUVE

o
) IlOpF- c5 C6

pu C4 10pF . 10nF inF

MAIN FINE
TUNE TUNE

%* SEE TEXT

YELLOW

VR2 5«11

‘Bl
PRESET 9v
VOLUME

RED

c7
47nF

amplifier. Positive
feedback (or reac- .
tion) is applied to —L

the aerial inputvial2. ?EARW
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COMPONENTS

Resistors Se
R11MQ ¥
weane  Sho
R3 1MQ
All $W carbon +10% Tal
Potentiometers page 635

VR1 1 kQ, linear
VR2 5kQ horizontal skeleton

Capacitors
C1 60pF (max) preset trimmer
C2  220pF silver mica or poly-

ester
C3  140pF variable
(Jackson 87/073)
C4 10pF variable
(Jackson C804)
C5  0-01u4F polyester
C6  0-001uF polyester
C7  0-047uF polyester

Semiconductors
TR1 MPF105 f.e.t.
TR2 BC108 npn transistor

Miscellaneous

B1 9V PP3 battery

L1,L2 Aerial and reaction coils
(Wearite P A3)

Sil part of SK2

SK1  Aerial socket (2mm)

SK2 jack socket 3-5mm with
switch

Pair of PP3 battery connectors.
Perforated s.r.b.p. board (01 o1
0-15in matiix) 2§ x 13in maxi-
mum. Six double-ended solder
pins. Bracket (R8). Plastics case
5% x 242 x 1}in. Three knobs:
two 6BA X 4in round head
screws. One 6BA X %in round
head screw. Four 6BA nuts; two
6B A solder tags. One 4BA x in
round head screw. Two 4BA
nuts; two 4BA washeis; one 8BA
nut. Four lengths of coloured
flexible wire (1 foot).

Gurdancs oniy £12.50

When you have cut the board to
size, study Fig. 2. Position VR2
approximately as shown and drill a
Lin hole where the centre point is.
Remove VR2 and place the board in
the case as shown in Fig. 3. Mark
where the hole at the centre of VR2
is on the case, and drill a 4in hole
in the case at this point. (VR2 con-
trols the volume but as it will be at
maximum most of the time, it can
be adjusted by a small screwdriver
externally, this is why the holes are
required).

Replace VR2 on the board and fit all
the components as shown in Fig. 2a.
Insert the six double-ended pins
(three for each transistor) in the
positions shown. Wire up on the
underside of the board as shown in

You should have six wires coming
from the board including the earth
wire. A glance at Fig. 3 will give you
an idea how long they will need to be.
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Fig. 2. Circuit board. (a) top view with components in place (b) underside view

showing wire links and “flying leads’".
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Fig. 3. Interior view of the receiver showing the interconnecting wires between
the case and lid. (Component details are omitted from the circuit board—but

are as in Fig. 2a.
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Fig. 4. (Above, right) Case drilling details (a) lid of case (b) back

of case.

Photo (Above) The completed Simple Short Wave Radio with
case lid “opened" (Right) general exterior view of the Radio.

It might help you to use a different
colour for each wire, as shown in the
illustrations. (These colours are also
marked on the circuit diagram to
assist identification.)

PREPARING THE CASE

Place the board in the case and drill
a small hole near the centre, through
the board and the case. Fix it to the
case with a 6BAX4in nut and bolt.

Drill the holes in the back of the
case as shown in Fig. 4b but con-
cerning the screw used to fix the
bracket, it might be safer to place the
PP3 battery in the case, put the
bracket against it and then mark the
hole (the purpose of the bracket is
to keep the PP3 in position). This
hole should be big enough for a
4BA X1,in screw and this is fitted with
an extra nut and washer at the back
allowing it to double as an earthing
point.

HINTS AND TIPS

Most of the holes required can be
made with a small hand drill. With
care the bigger holes can be made
with a soldering iron. Enlarge the hole
gradually outting away the surplus
with a sharp knife, finish off with a
round file.

Position the coil as shown, but near
the back of the case. Mark the posi-
tion for the coil fixing screw on the
side of the case. Drill hole and secure
coil with 6BA screw. Solder lengths
of wire on the four coil tags; two of
these can be fairly short but the other
two have to reach to VR1 on the
front panel.
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AERIAL TRIMMER

As you will wish to adjust the aerial
trimmer C1 externally this component
requires a simple modification. Re-
move the adjusting screw and insert
from the other end. Screw it up tight
and on the end put on an 8BA nut
and turn until the end of the screw
is just showing. SOLDER NUT ON TO
SCREW. Bend the tags out straight
until they are in line with the body.

Now place C1 in the case so that
the screw head is in the centre of hole
marked “A” Fig. 4b. Fix Cl1 to the
case with Araldite, putting a small
quantity at either end and being
careful it doesn’t touch any moving
parts.

The 6BA screw nut and solder tag
at point “X” (Fig. 3a) is only there
as a convenient place for the four
connections shown.

A 3-5mm jack socket SK2 is fixed
in the side of the case (the position
is not very critical). This jack socket
functions both for connecting the
headphones and as an on/off switch.
(The jack socket may need a slight
adjustment, if the extra contact is a
“break contact” instead of “make

~contact”. Take a small pair of pliers

and gently bend out the bottom con-
tact until the spring flies clear, then
bend it in again and adjust, until it
only touches with the jack plug in
position).

Drill the holes in the lid of the case
with three 3gin holes to take C3, C4
and VRI1 according to Fig. 4a. It
should be possible to complete the
wiring by reference to Fig. 2 and
Fig. 3.

OPERATING

Connect up the PP3 battery. Turn
VR2 to the position for maximum
volume. Connect the aerial and earth
and insert the jack plug of the head-
phones. Turn VRI1 clockwise until a
slight “plop” is heard. If you hear
nothing, try turning VRI1 fully anti-
clockwise. If you get the noise in this
position, just reverse the two outer
connections on VRI.

If you hear nothing either way, try
putting the lead from the TR1 on the
other end of VRI.

Turn VR1 until the plopping sound
is just heard, and then try tuning with
the main tuning capacitor C3. At
some point you should get a series of
whistles. Carry on tuning using the
bandspread capacitor C4 and at the
same time gradually reducing the
amount of reaction by turning VR1
anticlockwise, you should then hear
a station. Take a small screwdriver
and adjust C1 for the best results.

Quite exceptional results can be
obtained with this receiver, but they
are dependent on the critical use of
VR1 and careful tuning.

Don’t forget to unplug your head-
phones after you have finished other-
wise you will quickly run down your
battery!! g
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l T Has been shown that the power in

a single phase circuit is equal to -
the voltage X current X power factor.
However, except for ring mains and
lighting circuits, most industrial equip-
ment, such as motors and heating bat-
teries, is supplied from a three phase
supply having no neutral.

This type of equipment, termed
balanced three phase loads, can be
connected in one of two ways, known
as star and delta formation.

POWER IN THREE PHASE

To consider power in a three phase
system, the heater battery will be
examined, as these have purely re-
sistive elements and therefore a
power factor of one, thus keeping the
calculations simple.

Fig. 4.1. Three-phase 15kW balanced load
heater battery connected in star formation.

MAINS

—EXPLAINED

Part Four

BY A.KENYON

Fig. 4.1 shows a 15kW balanced
load heater battery connected in star
formation across a 415V, three phase
supply and Fig. 4.2 shows the 15kW
balanced load heater battery connec-
ted across the same supply but in
delta formation. Note that neither
system has a neutral wire and the
reason for this is that in any four wire
balanced load system (independent of
power factor), no current flows in the
neutral conductor therefore the fourth
(neutral) wire serves no useful
purpose.

In the case of the star formation,
the star point is at the same potential
as the neutral, so all calculations can
be made with the assumption that the
star point is virtually the neutral.

So, a balanced three phase load, in

Fig. 4.2. Three-phase 15kW balanced load
heater battery connected in delta.
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star or delta formation, requires only
three wires from the three power
lines, L1, L2 and L3.

Since the load is balanced, the three
line currents supplying either the star
or the delta system will be equal.
Similarly, when the star and delta
balanced loads both have the same
power rating, the line currents will
be the same for each,

STAR CONNECTION

For the 15kW balanced load, each
phase is rated at 5kW. Therefore line
current=5,000W +~240V=20-8A  for
each phase. The total input to the
system is then 3X240VX20-8A=
15,000VA but since the power factor
=1 (purely resistive system), the
input power is also equal to 15,000W.

In part one of this series it was
stated that the line voltage= v'3 X the
phase to neutral voltage (star point
in this case)=1:73X240V=415V.

So power=1-73Xline voltage X
line currentXpower factor=1-73X
415V X 20-8A X1=15kW.

DELTA CONNECTION

As the load is also the 15kW bal-
anced load, the line current will still
be 20-8A, but in this case each heater
element is connected across 415V (2
phases) so the current in each branch
is 5,000W - 415V =12A. This is equal
to the line current+v/3=20-8A
+1-73=12A.

Input to the system therefore=
3X415V X20-8A/1-73=15,000VA but
again power factor=1, so power=
15kW.

Once again, power=1-73 Xline volt-
age X line current X power factor. This
is true of any balanced load, three-
phase system.

A.C. MOTORS

Although a.c. motors vary in shape
and size, the most common types can
be divided into two classes. Universal
commutator motors as used on single
phase portable appliances such as
domestic vacuum cleaners and hedge
cutters and on industrial drills,
grinders and polishers, or Induction
motors, either single or three phase,
used to drive commercial -and indus-
trial machinery.

Whatever the type of mofor,
whether a.c. or d.c.,, the principle of
producing a rotating drive is the
same, namely, that if an electrical
conductor carrying a current is placed
in a magnetic field, it is acted upon
by a force which pushes it in one
direction or the other depending upon
the direction of flow of the current,
or the direction of the magnetic field.
If either the current ceases to flow,
or there is no magnetic field, the force
acting on the conductor disappears.
See Fig. 4.3.

Fig. 4.4 shows the two conductors
wound in a loop (or turn) around an
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Fig. 4.3. The effect of placing a current
carrying conductor in a magnetic field.

iron cylinder (imagine the rear ends
away from you joined together). The
top conductor moves to the left and
the bottom one moves to the right
until they reach a horizontal position
where they remain at rest pulling
away from each other, or if the cur-
rent is reversed, pushing towards
each other.

If, however, a number of loops are
wound on the cylinder, spaced at
regular intervals as shown in Fig. 4.5,
and the current through each loop is
reversed when it reaches the horizon-
tal position, the cylinder will keep
rotating. The component which
changes the direction of flow of the
current in the conductors at the
horizontal position is called a Com-
mutator.

Universal motors either a.c. or d.c.,
have the field coils (which create the
magnetic field) connected in series
with the commutator supplying the
armature (the iron cylinder having
the loops or turns of wire wound onto
it). This ensures that the magnetic
field and current in the armature
conductors are always present at the
same time. See Fig. 4.6.

A.C. INDUCTION MOTORS

For simplicity of explanation, the
principles of the working of a 2 pole,
3-phase induction motor will be con-
sidered. The term Stator refers to the
stationary part of the motor which is
Fig. 4.6. Schematic diagram of a universal
motor with series wound field coils. These
field coils generate the magnetic field.
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Fig. 4.4. The effect of winding the con-
ductors onto a cylindrical former.

bolted to a solid concrete bed or
screwed down to the bench. The term
rotor refers to the inner part of the
motor to which is attached the driving
shaft and is inductively turned as ex-
plained. See Fig. 4.7 for construction
of induction motor.

In Part One of this series, it was
shown how a three phase supply is
generated by three conductors separa-
ted by 120 degrees rotating in a
magnetic field. A little imagination
will show that the same result can be
achieved by keeping the conductors
stationary and rotating the magnetic
field at 3,000 r.p.m. (As a matter of
fact, this is how modern alternators
operate.)

If the three voltages from the
alternator are connected to three coils
on a motor stator, each coil being
displaced 120 degrees from the other,
the coils will produce in the stator, a
rotating magnetic field which rotates
at the same speed as that in the
alternator which is producing the volt-
age. This principle is known to elec-
tronics engineers in the form of the
magslip transmitter and receiver,
(that is, if the transmitter continues
to rotate, the receiver follows it and
rotates at the same speed).

Fig. 4.5. The effect of adding turns and
reversing the current every half revolution.

HOW DOES THE ROTOR
TURN?

To see how the rotor turns, consider
Fig. 4.8. Imagine the motor bolted to
a bench with the three phase supply
to the stator switched off. The rotor
will be stationary as will the shaft
and the two particular rotor conduct-
ing bars A and B. Now the supply is
switched on. Immediately a stator
magnetic field is produced which is
rotating at 3,000 r.p.m. and when a
magnetic field cuts across a conductor,
a voltage is produced in the con-
ductor. Also, if the direction of motion
of the magnetic field is reversed, the
polarity of the induced voltage is
reversed.

The rotating magnetic field is cut-
ting conductor A from right to left
and conductor B from left to right
therefore if A is positive at the front
end, B is negative at the front end,
but since the two conductors are con-
nected to copper end rings, a current
will flow away from us in A and to-
wards us in B. Here, therefore are the
conditions required for rotation,
namely, current flowing in a con-
ductor when under the influence of a
magnetic field.

Conductor A will move to the left

Fig. 4.7. Section through a 2-pole, 3-phase squirrel cage induction motor. Note that as all
three phases (L1, L2 and L3) are balanced, no neutral conductor is required.
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SHAF T ATTACHED
TOROTOR

STATOR MADE OF
IRON LAMINATIONS

AIR GAP

COPPER END
RING

ROTOR MADE OF
IRON LAMINATIONS

STATOR FIELD ROTATING AT
3000 R.PM.({2 POLE MOTOR)

Fig. 4.8. Section through the motor in
Fig. 4.7 to iltustrate how the rotor turns.

and conductor B to the right. How-
ever, because the field itself is now
rotating, the conductors will follow
the field, gradually slipping behind it
until the field has left A and B, but
because other conductors are spaced
around the rotor, they will take over
the force of rotation and the whole
rotor will continue to be motivated.
The rotor can never reach the speed
of the rotating field (known as syn-
chronous speed) otherwise the field
would not cut the rotor conductors
to produce the current necessary to
ensure rotation.

In practice, the rotor speed is
usually about 95 per cent of the speed
of rotation of the stator field, hence
a two pole motor runs approximately
95 per centx3,000=2,850 r.p.m. the
difference in speed being called the
slip of the rotor.

It will be seen that on start up, the
rate of the field cutting the conductors
is maximum, gradually decreasing
until full speed is attained. Hence the
starting current is much higher than
the running current, usually about
four times greater.

STARTING OF INDUCTION
MOTORS

Small induction motors up to about
10 horsepower are usually started
direct on Line (D.0.L.) where a start-
ing current of up to 70 amperes is the
maximum that the supply authority
will permit. Machines started D.O.L.
are capable of starting at full load.

Motors over 10 h.p. are usually
started star/delta which means that
their separate three phase coils are
first connected in star formation and
then switched to delta. This simply
means that the motor is started at
one third of its rated horsepower
which reduces the starting current
accordingly. Subsequently the horse-
power at starting is reduced to one

PART 3 ANSWERS

3.1 True power = V x | x cos ¢
= 240 X 15 x 0-8 = 2,880W
therefore 2-88 units consumed
per hour.

3.2 In-phase current = |/ x cos¢
=15 x 0-8 = 12A.
Wattless current = 152—122
=V 225—144 = VBT = 9A.

third, so the lead on the motor has
also to be reduced when starting,
returning to full load when in the
delta position.

Unfortunately a time interval
occurs when the motor is disconnected
from the mains supply while the
changeover from star to delta takes
place which again increases the start-
ing current due to the fall back in
speed.

A method of starting three phase
induction motors which is becoming
more popular is known as part wind.
The stators of these machines are
wound with two parallel windings
which are connected one after the
other. Although such machines still
require 50 per cent off-loading at
start, the fact that there is no time
break as the windings are parallelled
ensures a smooth acceleration to full
speed. =

Servicing Home Video Cassette Recorders by Martin Hobbs.
(Haydon—distributed by Johm Wiley and Sons Ltd) Limp
£9:85. Deals with the circuitry and mechanical features of
typical recorders with Beta and VHS formats and designed
to handle NTSC standard signals. An Amercian publication
aimed at the US market. A store of practical information
for those involved in maintaining these machines.

Essential Electronics an A to Z guide by George Loveday.
(Pitman) Limp £5-95. A comprehensive reference cum text
book, subjects appear in alphabetical order. Good for rapid
access to vital facts. Thorough treatment with worked out
examples.

How to Identify Unmarked ICs by K. H. Recorr (Bernard
Babani Ltd.) Limp £0:65. Not a book but chart giving step-
by-step instructions for identifying logic i.c.s. of unknown
origin using a simple multimeter. Useful only for TTL and
the earlier RTL and DTL logic families.

Multi-Circuit Board Projects by R. A, Penfold (Bernard
Babani) Limp £1-95. 21 simple projects that can all be con-
structed on the same printed circuit board. For further sim-
plicity (and economy) all circuits use components from the
same basic list of just over 20 items, meaning the construc-
tor can re-use them to make all the projects.

Popular Electronic Circuits Book 2 by R. A. Penfold (Ber-
nard Babani Ltd) Limp £2-25. Another collection of over 70
designs from this well-known author covering the usual
range of audio, radio, test-gear, home and car circuits. No
constructional details given, just the circuit and a brief des-
cription but nothing too difficult for those with some ex-
perience.

International Diode Equivalents Guide by Adrian Michaels
(Bernard Babani Ltd) Limp £2-25. As one would expect
from an equivalents book, this one lists American, European
and in some cases, Japanese equivalents of semiconductor
diodes. Covers other diode derived devices, including thy-
ristors, Zeners, le.d.s etc, but does not include any elec-
trical or operating parameters for the semiconductors listed.
Of more use to service technician and designer than the
hobbyist.
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The 6809 Companion by M. James (Bernard Babani Ltd)
Limp £1-95. Written for the “average assembly language
programmer” so if you don’t fall into this category then
this book may be a little difficult to follow. The 6809 is a
sophisticated 8-bit microprocessor from the Motorola 6800
family and Mr James’ companion is largely a software
manual dedicated exclusively to it. Not for the beginner.

Introduction to 6800/6802 Microprocessor Systems by R. J.
Simpson and T. J. Terrell (Newnes-Butterworth Limp £6-95.
The 6800 and 6802 constitute Motorola’s early contribution
to the microprocessor revolution, both being powerful 8-bit
devices and this book is intended for students, technicians
and engineers who wish to acquire an understanding of this
processor family. It is a comprehensive introduction covering
digital concepts, system hardware, programming and finally,
hands-on investigation using a dedicated evaluation system.
The text is really written as a course tutor for those with
access to such an evaluation system, but could still benefit
those without.

26 Basic Programs For Your Micro by Derrick Daines
(Newnes-Butterworth) Limp £4-95. A batch of new games
programs, only two of which have been published before,
written for the personal computer and requiring a maximum
of 13K of memory. They are all written in an easy sub-set of
Basic so the reader should have little difficulty in translating
them to suit any micro, for example into Sinclair Basic. Each
game has a descriptive introduction, a program listing and
a sample run plus a few notes to bring points of interest
to the attention of the reader.

IC Projects For Beginners by F. G. Rayer (Bernard Babani
Ltd) limp £1:95, Usual format for a book of this type, with
circuit diagrams, stripboard layouts and wiring diagrams for
a number of relatively simple projects all using inexpensive
and easily obtainable integrated circuits. Subjects include
radio, audio, power supplies, timers and oscillators and brief
descriptions of the i.c.s. used are also given.

The Art Of Programming The 1K ZX81 by M. James and
S. M. Gee (Bernard Babani Ltd) limp £1-95. Having read the
manual supplied with the Sinclair to acquire a grounding in
Basic, this book makes a good next step for the programmer
who wants to make the most of the 1K on-board memory.
A descriptive text that uses programs to illustrate features
including chapters on randomness, graphics, peeking and
poking and finally some useful hints on memory saving.
Some interesting games also featured.
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NEW AND FREE FROM GSC.

NEW an exciting range of projects to build on
the EXP300 breadboards.

NOW anybody can build electronic projects
using “’Electronics-by-numbers’, its as *’Easy
as A, B, C with G.S.C!”

FREE project

MUSICAL DOORBELL OF THE 3RD KIND
You've seen the film, now haunt your visitors
with the tune!

Each time the doorbell is pushed the eerie
tune plays out, then switches off to conserve
battery power,

HOW DO YOU MAKE IT.

Our FREE project gives you clear “step-by-
step’’ instructions. For example ‘‘take
Resistor No.1 and plug it into hole numbers
B45 and B47".

“Take IC No.1 and plug it into hole numbers
E35 to E42 and F35 to F42, (pin 1 on the
IC goes into F35)"

“Take. . !"Well! why not “clip-the-coupon’’
and get your FREE step-by-step instruction
sheet and your FREE 12 projects with each
EXP300 bought and your FREE catalogue

EXPERIMENTOR BREADBOARDS

The largest range of breadboards from GSC.
Each hole is identified by a letter/number system
EACH NICKEL SILVER CONTACT CARRIES A LIFE-TIME GUARANTEE

All modular construction means that any Experimentor
breadboard can be ‘snap-locked” together to build
breadboards of any size.

EXP325

The "one-chip’ breadboard

Takes 8. 14, 16 and up to 22 pin IC’s
Has 130 contact points including 2 bus
bars.

EXP350

The 'beginners-
breadboard"

For limited period
you can have FREE
12 ‘Electronics by
Numbers’ PROJECTS

* i °

o IR

EXP300

s

il

The most ‘widely-bought’ breadboard
Don’t miss out on our 'NEW AND FREE" projects
They can be built on the EXP300

EXP600

The Hobbyist microprocessos” board
EXP650

The ‘one-chip microprocessor’ board
EXP4B

‘Snaps on’ four extra bus bars

PB6

The ultimate breadboard kit

¥B8100

The most kit for the teast monT

NEW AND FREE FROM G.S.C.
24 HOUR SERVICE.

Tel {0799) 21682 with your Access, American Express, Barclaycard
number and your order will be put in the post immediately.

Goods despatched within'48 hours.
TO OROER JUST CLIP THE COUPON.

Unit Price Inc.
P &P+ 15% VAT

| enclose cheque/PO for £ .. ..
DebitmycreditcardNo. ... ........................

Expiry date . .

Please send free catalogue Tick :] Dept 4P

GLOBAL SPECIALTIES CORPORATION  GSC Unit 1, Shire Hill Ind. Estate
Satfron Walden, Essex. CB11 3AQ
Telephone (0799) 21682, Telex 817477,
Oept. 4P




SUPER HI-FI SPEAKER
CABINETS

Made for an expensive Hi-F| outfit
— will suit any decor. Resonance
free. Cut-outs for 6% woofer and
2% tweeter. The front materia! is
Dacron. The completed unit is most
pleasing. Suppiied in pairs, price
£6.90 per pair {this is probably less
than the originat cost of one
cabinet) carriage £3.00 the pair.

GOODMANS SPEAKERS
6%" 8 ohm 25 watt £4.50. 2%" 8 ohm
tweeter. £2.50. No extra for postage if
ordered with cabinets. Xover £1.50.

UNIVAC KEYBOARD BARGAIN

50 keys together with 5 mini-
ature toggle switches ail
mounted on a p.c.b. together
with 12 1.c.’s many tran-
sistors and other parts.
£13.50 + £2.00 post.

This is far tess than the

value of the switches alone .,
Diagram of this keyboard

is available separately for £1.

VENNER TIME SWITCH
Mains operated with 20 amp switch, one
on and one off per 24 hrs. repeats daity
automatically correcting for the lengthen-
Ing or shortening day. An expensive time
switch but you can have it for only £2.95,
These are without case but we can supply
aplastic base £1.75 or metal case £2.95.
Also available is adaptor kit to convert
this into a normal 24 hr. time switch
but with the added advantage of up to
12 on/offs per 24 hrs. This makes an

ideal controller for the immersion heater,

Price of adaptor kit is £2.30.

THERMOSTAT ASSORTMENT

10 different thermostats. 7 bi-metal types and 3 liquid types.
There are the current stats which will open the switch to protect
devices against overload, short circuits, etc., or when fitted say
in front of the element of a blow heater, the heat woutd trip

the stat if the blower fuses; appliance stats, one for high temp-
eratures, others adjustable over a range of temperatures which
could include 0 — 100°C. There is also a thermostatic pod which
can be immersed, an oven stat, a calibrated boiler stat, finally an
ice stat which, fitted to our waterproof heater element, up in the
toft could protect your pipes from freezing. Separately, these
thermostats could cost around £15.00 - however, you can have
the parcel for £2.50.

Your Chance of a lifetime
We have to clear a big store. 100 tons of stock must go. 10
kilo parcel of unused parts Minimum 1,000 items includes
panel meters, timers thermal trips, relays, switches,
motors, drills, taps and dies, tools, thermostats, coils,
condensers, resistors, etc. ete. Individually these must
cost in excess of £100.

YOURS FOR ONLY £11.50 plus £3.00 post.

EXTRACTOR FAN

Mains operated — ex-computer
5"Woods extractor
£5.75, Post £1.25.

6 Plannair extractor

£6.50. Post £1.25
4" x 4" Muffin 115v.

£4.50. Post 75p.
4" x 4" Muffin 230v.

£5.75. Post 75p.

8 POWERFUL
BATTERY MOTORS

For models, maccanos, drills,
remote control planes, boats,
etc. £2.95.

INSTRUMENT BOX WITH KEY

Very strongly made {ply-wood sides with hard board top and
bottom}. This is black grained effect, vinyl covered, very pleasing
appearance. internal dimensions 12%" long, 4% wide, 6" deep.
tdeal for carrying your multi range meter and small tools and for
keeping them in a safe place. £2.30. Post paid if ordered with
other goods, otherwise £1.00.

COMPUTER DESK

Size approx 4'x 2'x 26" high, These
were made for hard work, the top
being formica covered. Suitable for
housing instruments or for use as
office desks. 8eautifully made, these
cost over £100 each, our price only
£11.50 each, however, you must
arrange to coilect.

MINI MONO AMP on p.c.b., size 4“x2"
approx. Fitted volume control and a hole

for a tone control should you require
it. The amplifier has three
transistors and we estimate

the output to be 3W rms,

More technical data will be
included with the amplifier
Brand new, perfect condition,
offered at the very low price of
£1.15 each, or 10 for £10.00.
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TERRIFIC
VALUEKITS!

3 CHANNEL SOUND TO LIGHT KIT

Complete kit of parts for a three channel sound to light unit
controlling over 2000 watts of lighting. Use this at home if you
wish but it is plenty rugged enough for disco work. The unit is
housed in an attractive two-tone metal case and has controls for
each channel, and a master on/off. The audio input and output
are by %"’ sockets and three panel mounting fuse holders provide
thyristor protection. A four-pin plug and socket facilitate ease of
connecting lamps. Special price is £14.95 in kit form or £25.00
assembied and tested.

TANGENTIAL BLOW HEATER

2.5 Kw quiet,

efficient instant

heating from

230/240 volt

mains. Kit consists

of blower as

itlustrated, 2.5 Kw

element, control switch and data all for £4.95. post £1.50.

CAR STARTER AND CHARGER KIT

In an emergency you can start car off mains or bring your
battery up to full charge in a couple of hours. The kit com-
prises. 260 watt mains transformer, 40 amp bridge rectifier,
start/charge switch and full instructions. You can assemble this
in the evening, box 1t up or leave 1t on the shelf in the garage,
whichever suits you best. Price £12.50 + £3.00 post.

6 WAVEBAND SHORTWAVE RADIO KIT
Bandspread covering 13.5 to 32 metres. Based on circuit which
appeared in Radio Constructor. Compiete kit includes case
materials, six transistors and diodes, condensers, resistors, induct-
ors, switches, etc. Nothing else to buy if you have an amplifier to
connect it to or a pair of high resistance headphones.

Price £11.95.

MEDIUM & 2 SHORT WAVE CRYSTAL RADIO
All the parts to make up the beginners modet. Price £2.30. Crystal
earpiece 65p. High resistance headphones {gives best results) £3.75
kit inctudes chassis and front, but not case

TRANSMITTER SURVEILLANCE

Tiny, easily hidden but which will enable conversation to be
picked up with FM radio. Can be made in a matchbox — all
electronic parts and circuit. £2.30. (not licenceable in the U.K.}

RADIO MIKE

ideal for discos and garden parties, allows complete freedom of
movement. Play through FM radio or tuner amp. £6.90 comp.
kit. {not licenceable in the U.K.}.

FM RECEIVER

Made up and working, complete with scale and pointer needs
only headphones, ideal for use with our surveillance transmitter
or radio mike, £5.85. or kit of parts £3.95.

3 -30v VARIABLE VOLTAGE POWER SUPPLY UNIT
With 1 amp DC output, for use on the bench, students,
inventors, service engineers, etc. Automatic short circuit
and overload protection. In case with a volt meter on the
front panel. Complete kit £13.80

INTERRUPTED BEAM

This kit enables you to make a switch that will trigger when a
steady beam of infra red or ordinary light is broken. Main com-
ponents — retay, photo transistor, resistors and caps, etc.
Circuit diagram but no case. Price £2.30

IONISER KIT

Refresh your home, office, shop, work room, etc. with &
negative 10N generator. Makes you feel better and

work harder — complete mains operated kit, case included
£11.95 plus £2.00 post.

RADIO STETHOSCOPE

Easy to fault find start at the aerial and work towards the
speaker — when signal stops you have found the fault. Complete
kit £4.95.

MUGGER DETERRENT

A high-note bleeper, push latching switch, plastic case and battery
connector. Will scare away any vidlain and bring help. £2.50
complete kit.

MORSE TRAINER Complete kit for only £2.99.

DRILL SPEED CONTROLLER complete kit for £3.95.

INVISIBLE AND SILENT SENTINEL

Ultra sonic beam when broken could warn you of visitor — two
complete kits — US transmitter & VS receiver — relay to operate
fight or bell £9.50.

BURGLAR ALARM

Complete kit includes 6" external alarm bell, mains power unit,
control box with keyswitch, 10 window/door switches, 100 yards
of wire, With instructions £29.50.

J.BULL (Electrical) Ltd.

(Dept. EE), 34 - 36 AMERICA LANE,
HAYWARDS HEATH, SUSSEX RH16 3au. EXEZNH

MAIL OROER TERMS: Cash, P.O. or cheque with order. Orders under
£10 add B0p service charge. Monthly account orders accepted from schools
and public companies. Access & Barclaycard orders phone Haywards Heath
{0444} 454563 Bulk orders: Write for quote. Detivery by retumn.

STEREO HEADPHONES
Very good quality, 8 ohm, padded,
terminating with standard %'*

jack plug. £2,99 plus 60p post.

| TIME SWITCH BARGAIN
Large clear mains frequency controlled clock,
| which wilt always show you the correct time
+ start and stop switches with dials. Com-

J plete with knobs FOR ONLY £2.50.

ROPE LIGHT

4 sets of coloured lamps in translucent plastic tube arranged to
give the appearance of a running or travelling light. With variable
speed control box, i1deal for disco or shop window display .
Comptete, made up, ready to plug into mains. £36.00 + £2 post.

ZX81 OWNERS
Make yourself a Tull
size keyboard} Key
switches complete with
plain caps. 6 for £1.15.
Easily divisible.

DELAY SWITCH

Mains operated — delay can be
accurately set with pointers knob
for periods of up to 2% hrs. 2
contacts suitable to switch 10 amps
~ second contact opens a few
minutes after the 1st. £1,95.

ROTARY WAFER SWITCHES

5 amp silver plated contacts. %' shaft. 1" dia. wafer.
Single wafer types, 29p each. as follows "
1 pole 12 way 2 pole 6 way
4 pole 3 way 6 pole 2 way
Two wafer type, 59p each, as follows
2pole 12 way 4 pole 5 way
6 pole 2 way 8 pole 3 way
3 wafer types 99p each,
9 pole 4 way

3 pole 4 way
4 pola 3 way

4 pole 6 way
12 pole 2 way

6 pole 5 way
12p 3 way

6 pole 6 way
18p 2 way

LEVEL METER

Size approximately %' square,
scaled signal and power but cover
easily removable for rescaling.
Sensitivity 200uA, 60p

WATERPROOF HEATING WIRE

60 ohms per yard, this is a heating element wound on a fibre glass
coil and then covered with p.v.c. Dozens of uses — around water
pipes, under grow boxes in gloves and socks.

MOTORS FOR ROBOTICS

If its a toy robot you are making then one of our eight battery
motors {see centre column) may do. If its a bigger one, however,
then see below If still not big enough then enquire — we have
larger motors but these are usually mains driven.

12v MOTOR BY SMITHS
Made for use in cars, these are series
wound and they become more
powerful as load increases. Size
3%'"Jong by 3" dia. These have

a good length of %’ spindle —

price £3.45,

Ditto, but doubie ended £4,25.

Ditto, but permanent magnet
& various spindle sizes £3.75.

EXTRA POWERFUL 12v MOTOR

Made to work battery lawnmower, this probably develops up to
% h.p., so it could be used to power a go-kart or to drive a
compressor, etc. etc. £6.90 + £1.50 post.

(This is easily reversible with our reversibie switch - Price £1.15).

GO KART MOTOR
12 - 24 Volt operated easily vary speed and reverse — terrific
power. Price £9.50.

These are powerful mains operated
induction motors with gear box
= attached. The tinal shaft is a %" rod
" - with square hole, so you have altern-

» BT ative couplingmethods — final speed
is approx. 5 revs/min, price £6.50. —
Similar motors with final speeds of

) 80, 100, 160 & 200r.p.m. same price.

REVERSIBLE MOTOR WITH CONTROL GEAR

Made by the famous Framco Company this is a very robust motor,
size approximately 7%’ fong, 3%’ dia. 3/8" shaft, Tremendously
powerful motor, aimost impossible to stop. ldeal for operating
stage curtains, sliding doors, ventilators etc., even garage doors if
adequately counter-balanced, We of fer the motor complete with
control gear as follows:

1 Framco motor with gear box 1 x 100w auto transformer

1 manual reversing and on/foff switch 2 limit stop switches

1 push to start switch 1 circuit diag. of connections.
£19.50 plus postage £2.50.

FRE OUR CURRENT BARGAIN LISTWILL
BE ENCLOSED WITH ALL ORDERS.
I T——
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 QIRCUIT
- BRCANGEE

This is the spot where readers pas’i
on to fellow enthusiasts useful and

_interesting circuits they have them- .

.selves devised.
Payment is made for all circuits
pubhshed in this feature.

~ panied by a letter stating that the 4,
“circuit idea offered is wholly ‘or in

Contributions should be dceom;

significant part the original work of

- the sender and that it has not been
oﬂ'ered for pubhcat:on elsewhere. e

o P
ICa
7805
_S.e 1C3 PIN 1 GND
FAST
5
%
T ¢ gof2 -
cP2 9
i 1 1C3d
cz ©
7453
£
MRI a2 )
MR2 >
GND = ; % §§anC3C K1 sk2 SK3
0 IC3a b
TR3 K
>
3 b
; CSR3
S G337 A RS 100 p o
S2uF R20§ TR2, MWV M127A Y -
33k T3
. CcSR2 1000uF
A R9 100 ;
TR ¢ M127- M
b gcsm
3 R0 100 g
it
TR1-3 |
ECID8 RS <R6 R  RS-R7 CSRI-3
8209 2k 2N6073
ov

\

CHASER LIGHT

3 to ‘the OV. hne and the earth is not:
 The 555 i.c. ICl, forms the . driver
oscillator: for the circuit and VR1
controls the irequency ot
‘When -a 555 timer ic. swm:ha, it
can put a “glitch” on ‘the power line
which would interfere with the opera-
tion of ‘the TTL flip-flop i.cs so C2 is
included to cure this -problem and
should be mounted as close as pos-

vsx'ble to ICI pm 8

i e R B s

The output from IC1 is connected

to pin 14,.IC2, the clock input of ‘a

“TTL T493 4-b1t binary ‘ripple counter. -

 The other clock input ‘at pin 1 is

- switchable between the output of 1C1

detected by a- composite AND * gate,
IC3b, ¢ and &. This resets the couater

_output back to zero (two lows)

 Thus IC3a outsput IC2 pin -9 and
IC2 :pin 8 go high in. succession, and

*"these outputs are: ‘taken' to transistors

‘and the first output (pin 12) of the

nippie oounter, gﬁvmg FAST and SLOW '_

ranges.

The cduhter works -as follows ¢

Initially both the outputs used (pins

8. and 9) are low,
“output of IC3a ‘is high. After the

* first pulse, pin 9 will be high and pin -
8 will be low. The next pilse causes.

pin 9 to go back to low -and pin 8

goes high. The third pulse results in S

_therefore the 't

both outputs going high and this is

“TRI, 2 and '3,

which’ serve as TTL to
tﬁac mterfaces The triacs CSR1, 2
and . 3 are  therefore triggered in
sympathy ‘with the’ outputs

" 'The triacs: specnﬁed can handle up
to 700W .per channel. However, if foll
sized bulbs and” ‘holders prove to.be
a little too costly, three 'sets of

‘Chnstmas-tree hghts could be used.

“C. G. Bulman,
Droitwich,
~ Wores.

wD1
RLAI
c 60V
1C3
%04 i
5 240V
\ Cé TR1
13710

Everj}deja ;E?éét}bnics,'- bctobar 19_82 i

PHONE BELL REPEATER - -
The circuit shown left was used in
‘our. school. play to- prowde an. auto-
matic ringing sound. on an- old ‘unused
standard telephone. ;
The 555 hmer, IC1,

provxdw a ;

seconds frequency -which ‘is counted
by the -1C2, a:decade counter. Two

e pulses ‘are selected by the gates to

-and’ sound a bell

“switch a relay, via the transxstor TR1,
P. K. Yeoman,
Haywards Heath,
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SQUARE

FOR
BEGINNERS

FOR newcomers, some of the mystic
of electronics is undoubtedly
created by symbols used in circuit
diagrams as well as the enigmatic
“shorthand” used in text.

Here are the circuit symbols for the
more commonly used electronic com-
ponents.

Abbreviations in common use are
listed together with their plain
language meaning.

SEMICONDUCTORS

RESISTORS AND

POTENTIOMETERS
R
—ANAA~—=  Fixed value resistor
VR
-—W— Variable resistor
VR

Potentiometer with
control knob

——
"

Variable resistor
with preset control

VR
~——  Potentiometer with
preset adjustment
CAPACITORS
C

—l'— Fixed value capacitor

[ Fixed value
_|”.+__ electrolytic
capacitor

C
———}L——' Variable capacitor

Captacitor with
pre-set adjustment

(trimmer)

674

0
b )
Transistor npn Semiconductor pn
2 diode
D
_@L_
TR Voltage reference
b v diode (Zener diode)
Transistor pnp D 4’
e
__@:__
Light emitting diode
TR d Junction field CSR
effect transistor, R K
g s e Controlled
R 3 ' silicon'
2 Junction field effect CSR rectifier (thyristor)
transistor, p channel
9 H mtd mt2
b1 R Ig Triac
Unijunction
b2 (3 transistor with n
type base IC
b TR QUIFUT  Integrated circuit
Unijunction transistor d;ﬁerer;tlal'qf?e:atlonal
b2 e with p type base MPAITe
ABBREVIATIONS IN COMMON USE
A ampere (amp) ) tin. linear
a.c. aiternating current Lt low tension
af. audio frequency log. logarithmic
af.c. automatic frequency control lw. long wave
a.g.c. automatic gain control M mega ( x 1,000,000)
a.m. amplitude modulation m metre (measurement of length)
BA British Association (nut and bolt m mitli (= 1,000)
sizes) mm millimetre
b.t.o. beat frequency oscillator MOS metal oxide silicon
bit binary digit mw. medium wave
C coulomb n nano (= 1,000,000,000)
c centl (= 100) npn transistor structure
cm centimetre pnp transistor structure
CMOS complimentary metal oxide silicon op-amp operational amplifier
c.r.o. cathode-ray oscilloscope p pico (- 1,000,000,000,000)
c.r.t. cathode-ray tube p.d. potential difference
C.W, ‘continuous wave p.i.v. peak inverse voltage
d deci (=~ 10) p-p peak-to-peak
dB decibel p.tte. polytetraflouroethylene
d.c. direct current p.v.C polyvinyl chloride
d.i.l, dual-in-line r.f. radio frequency
DIN Deutsche Industrie Nummer r.m.s.  root-mean-square
d.p.d.t. double-pole doubie-throw s.p.c.0. singie-pole changeover
elect. electrolytic s.p.s.t. singie-pole single-throw
e.h.t, extra high tension s.r.b.p. synthetic resin bonded paper

e.m.f. electromotive force

e.m.u. electromagnetic unit
e.s.u.  electrostatic unit

ev electron volit

F farad

f.e.t. field effect transistor
f.s.d. full scale deflection
f.m. frequency moduiation
G giga ( % 1,000,000,000)

9 gram

H henry

Hz herfz {cycles per second)
h.f. high frequency

h.t. high tension

i.c. integrated circuit

if. intermediate frequency
k kito (2 1,000)

l.ed. light emitting diode
I.d.r. light dependent resistor
1.5 fow frequency

s.s.b.  single sideband

's.h.f super high frequency

s.w.g. standard wire gauge

T tera (> 1,000,000,000,000)
t.r.f. tuned radio frequency

TTL transistor transistor logic
u.h.t. ultra high frequency

u.it.  unijunction transistor

v volt - )
v.c.0. voltage controlted osciliator
v.h.f., very high frequency

AR S very low frequency
w watt

w.w. wire wound

X reactance

4 impedance

% per cent

S micro ( - 1,000,000)
Q ohm
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IAK BARGAINS

‘‘IRRESISTABLE
RESISTORBARGAINS”

Pak No. Description Price

$x10 Mixed “Ail Type” Resistors  £1 SK16 Capacitors Mixed Types

sxi Preformed %-% watt Carbon SX17 Ceramic Capacitors Mimature
Resistors £1 Mixed £1

Sx12 Y watt Carbon Resistors £1 Sxis Muxed Ceramics 1pf-S6pf £1

3 3¢ % watt Carbon Resistors £1 SX19 Mixed Ceramics 68pf- 0.5mf €1

K14 ¥ watt Resistors 22 ohm- 20 Assorted Polyester/Poiystyrene

“CAPABLE
CAPACITOR PAKS’’
Pak No, gts;o' Description

BRAND NEW LCD
DISPLAY MULTITESTER.
RE 188m

LCD 10 MEGOHM INPUT IMPEDANCE

*3% digit * 16 ranges plus hFE test tacity for
PNP and NPN transistors *Auto zero. auto
poiarty *Single-handed pushbutton
operation °Qver range indicalion ° 12 5mm

5121 SCREWDRIVER SET

6 precision screwdnvers in hinged plastic
case Sizes ~08 14.2.24
29and3 8mm £1.75

5731 NUT DRIVER SET

5 precision nut drivers in ninged plastic case
With turning rod

Sizes —3.3 5 4 4 5and S5mm EAZ7S

5741 TOOL SET

5 precision nstruments 1n hinged plastic case
Crosspoint (Phitlips® screwdrivers —

HOang H 1 Hex key wrenches —

t5 2and2 5mm £1.75

5151 WRENCH SET

5 precision wrenches in hinged plastic case
Sizes —4 455 55and6mm £1.78

BUY ALL FOURSETS 5121-5T5t and ge!
HEX KEY SET FREE

HEX KEY SET ON RING

Sizes 15.2.25.3

4 5.5 5and 6mm

Made of hargened steet

HX/1 £1.25

MINI VICE

Thus small cast ron quality made vice wilt
clamp on to any bench or table having a max
thickness ol 1% " The2', "
of 1% Approx size 80 x 120 x 66mm 5
Bi-Pak's Min: Vice at

aMini Price only

£2.50

ORDER NO SX82

BI-PAK SOLDER -
DESOLDERKIT

Kit comprises ~ ORDER NO SX80

1 High Quality 40 wat! General Purpose
Lightweight Soldertng ron 240v mains inct
3/16" (4 7mm) bt

1 Quality Desoldering pump High Suction with
automatic ejection Knurled anti-corrosive
casing and teflon nozzle

1 5 metres of De-soldering braid on piastic
dispenser

2yds (1 83m) Resin Cored Solder on Card
1 Heat Shunt tool tweezer Type

Totat Retail Vaiue over £42.00

OUR SPECIAL KIT PRICE £8.95

e
jaws open tomax ¢

2m2 Mixed £1
1 and 2 watt Resistors 22
ohm-2m2 Mixed £1
Paks SX12-15 contain a range of Carbon Fiim Resistors
of assorted values from 22 ohms 10 2.2 meg Save
pounds on these resistor paks and have a full range to
cover your piojects

*Quantities approximate. count by weight

SX15

25 pieces of Audio Plugs, Sockets and Con-
J nectors to include DIN 180°-240° Inline
36Pin, Speakers. Phono, Jack Stereo

g‘nd Monoetc Valued at weil over £3normal Order

— ourprice 14 50 per pak.

Guaranteed to save you money
SX26 3 Prs of 6 pin 240° DIN Plugs and
Chassis Sockets
SX27A 60 Assorted Polystyrene Bead
Capacitors Type 9500 Series PPD
SX28A 50 Assorted Silver Mica Caps.

.6pF-150p
SX29A 50 Assorted Siiver Mica Caps.
180pF-4700pF
SX30A 50 High Voltage Disc Ceramics 750v

min up to 8KV Assorted useful values £1.00

SX31A 50 Wirewound 9 watt (avg) Resistors
Assorted values Tohm-12K £1.00

IS TheThird and
K‘l Fourth Hand...

,’f .. you always need
but have never got “unti) now’

This helpfyt umit with Rod mounted
horizontally on Heavy Base. Crocodile clips
attached to rod ends. Six ball & socke! joints
give inhinite vanation and positions through

360° also available attached to Rod a 2> diam
magnifier giving 2 5 x magnthication Helping

hand unit available with or without magnifier

Qur Price with magnthier as ilustrated ORDER

NO T402 £5.50
Without magnifier ORDER NO T400 £4.75

BI-PAK PCB ETCHANT
AND DRILL KIT

Complete PCB Kit comprises

1 Expo Mint Dril 10 000RPM 12v DC inci 3
collets & 1 x 1mm Twist bit

1 Sheet PCB Transfers 210mm x 150mm

1 Etch Resist Pen i
1 %21b pack FERRIC CHLORIDE crystais

3 sheets copper clad board

? sheets Fibreglass copper clad board

Full instructions for making your own PC8,
boards

Retail Value over £15.00 ::
OUR BI-PAK SPECIAL KIT PRICE £9.75
ORDERNO SX81

TECASBOTY

The Electronic Components and Semiconductor Bargain of the Year A host of Electronic
components inctuding potentiometers — rotary and shider. presets — honzontal and vertical
Resistors of mixed values 220hms 10 2M2 — 1/8 10 2 Walt. A comprehensive range of
capacitors including electrolytic and polyester types plus disc ceramics etcetera

Audio plugs and sockets of various types pius switches, fuses, heatsinks, wire, nuts:bolts.
gromets, cable chps and tyes. knobs and P.C. Board Then add to that 100 Semiconductors
to'ncludetransistors. diodes, SCR's opto’s. atl of which are current everyday usable devices
inaH a Fantastic Parce! No rubbish all identifiabte and valued in current calalogues alwell

over £25.00 Our Fight Against Inflation
Beat the Budget

Down with Depression
~

I-PAK
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Price —

JUST £6.50.
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Capacitors

Mixed C280 type capacitors

metal foil

Electrolytics, all sorts

$x23 Quabity Electrotytics
50-1000mt

SX24 Tantalum Beads, mixed

*Quantities approximate. count by weight

sx21
$X22

BARGAINS

20 x Large .2 RED LED

20 small 125 Red LED's

10 Rectangular Green LED's 2
30 Assorted Zener Diodes
250mw-2 watt mixed voltages.
all coded New

4 Black Instrument
Knobs—winged with pointer %
Standaid screw. Fit size 29 x

sX91
$X42
SX43
X4

K47

20mm 509

20 Assorted Slider Knobs

Black/Chrome, etc £1

12 Neons and Filament Lamps. Low
voltage and mains — various types
and colours — some panel mounting

i)
6 Black Heatsink will fit T0-3 an

£l

d

10-220 Reacy drilled. Haif price

value

SX53 1 Power finned Heatsink This heatsink

£1

gives the greatest possible heat d:ssipation
in the smailest space owing to :ts unique

staggered fin design. pre drilled

10 3 Size 45mm squarex 20mm high  40p
10-665ize I9mmx30mmxiZmm  35p
1 Heat Efficiency Power Finned Heatsink
90mm x 80mm x 35mm High Drlled to

take up to 4 x
10-3 devices
£1.50 each

PROGRAMMABLE UNIJUNCTION TRANSISTOR
“PUT" case T0106ﬁlasuc MEU22 Similar to

2N6027 /6028 PNP Sl icon

Price: 1-9 1049 50-99 100+
Each.20p18p 15p 13p

Normai Retait
Price £0.35 each

£/ SX33A 6 small (min (SDST/SPDT Toggle“ &

Switches 240v 5amp
SX35A g:omall (min) Rocker Switches

SX32A 12.Assorted Jack & Phono piugs
sockets and adaptors, 2.5m
3.5mm and standard sizes
50 BC108 "Fallouts” Manufac-
turers out of spec on volts or
ain You test.
mixed bundle of Codpper clad
Board Fibre giass an paper
Single and double sided. A
fantastic bargain

SX7t

SX72

SX38 100 Silicon NPN Transistors—alt
perfect Coded mixed types with
data and eqvt sheet. No rejects.
Real value.

100 Silicon PNP Transistors—
all ger(ect Coded mixed types
with data and eqvt. sheet No
rejects. Fantastic value.

SX39

£1.00

£3.00

The best known Power Transistors in th
World — 2N3055 NPN 115w,
Qur BI-PAK Special Offer Price:
off 100 off
£16.00 £30.00

e

BD312 COMPLIMENTARY PNP POWER
TRANSISTORS: TO 2N3055
Equivalent MJ2955 — BD312 — 103
SPECIAL PRICE £0.70 sach / \
10 off £6

Send your o1ders to Dept EE10 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
DD 1 5% VAT AND 75p PER ORDER POSTAGE AND PACKING

(% -inch) large LCD readout * Diove check
*Fust circuit protection *Test leads. battery
and instructions included
Max indication 1999 or — 1999
Polarity indication  Negative only
Positive readings appear
without + sign
Input impedance 10 Megohms
Zero adjust Automatic
Sampiing time 250 milliseconds
Temperature range — 5°C to 50°C
Power Supply 1x PP3 or equivatent 9
battery
20mw
155 x 88 x 31mm

Consumption

Size

RANGES

DC Voitage 0-209mV

0-2-20-200-1000V Acc 0.8%

AC Voitage 0-200- 1000V

Acc 1 2% OC Current 0 200uA

0-2:20-200mA 0-10A Acc 1.2%

Resistance 0-2-20- 200K ohms

(-2 Megohms Acc 1%

Bi-PAK VERY LOWEST POSS PRICE
£35.00 each

SINGLE SIDED FIBREGLASS
BOARD

Price
£1.50
£1.50
£2.00

Pieces  Size Sq.Ins.
$x2%" 100

3 ix3” 100

4 13x3" 15

DOUBLE SIDED FIBREGLASS
BOARD
FB4 2 x4 110 £2.00

SILICON POWER TRANSISTORS
03

NPN like 2N3055 — but not full spec
100 watts 50¥ min.

10 for £1.50 — Very Good Value

100s of uses — noduds

QOrder No 5X90

S watt (RMS) Audio Amp

High Quality augio amplifier Moduie Ideal for use n
record players, tape recorders, steree amps and
cassette players, etc Full data and bach-up ciagrams
with each module
Specification
* Max Power Supply 30ve Power Output 5 watts
RMS e Load Impedance 8-16 ohms e Frequency
response 50Hz to 25KHz—23db ® Sensitivity 70 mv
tor full outpute Input Impedance 50k ohmse Size
85 x 64 x 30mm e Total Harmonic
distortion less than-5%
BI-PAK'S give away price

; £2.25

You cawid not Build ene
for this price.

MORE BARGAINS!

SX31 60 metres PYC covered Hook-up
wire single and stranded. Mixed
colours

25 Assorted TTL Gates 7400
Senes. 7401-7460

10 Assorted flip Flops and MSI
e

SX58
SK59
SX60
SX62

20 Assorted Shder
Patentiometers

40 Assorted Pre-Sets Hor/Vert
etc

10 Reed Switches — glass type
3 Micro Switches — with Jever

SX19

Use your credi card Ring us on Ware 3182 NOW ang
ge! yous osder even faster Goods normally sent 2nd
Class Mail

Remember you must add VAT at 157, to your 0:des
Tows! Postage add 75p aer Totat orde-
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graphics...
From only

£1251

First, there was the world-beating
Sinclair ZX80. The first personal computer
for under £100.

- Then, the ZX81. With up to 16K RAM
available, and the ZX Printer. Giving more
power and more flexibility. Together,
they've sold over 500,000 so far, to make
Sinclair world leaders in personal
computing. And the ZX81 remains the
ideal low-cost introduction to computing.

Now there’s the ZX Spectrum! With
up to 48K of RAM. A full-size moving-key
keyboard. Vivid colour and sound. High-
resolution graphics. And alow price that’s
unrivalled.

Professional power-
personal computer price!

The ZX Spectrum incorporates all
the proven features of the ZX81. But its
new 16K BASIC ROM dramatically
increases your computing power.

You have accesstoarange of 8
colours for foreground, background and
border, togetherwith a sound generator
and high-resolution graphics.

You have the facility to support
separate data files.

You have a choice of storage capa-
cities (governed by the amount of RAM).
16K of RAM (which you can uprate later
to 48K of RAM) or amassive 48K of RAM.

Yet the price of the Spectrum 16K
isan amazing £125! Even the popular
48K version costs only £175!

You may decide to begin with the
16K version. If so, you can still returniit later
for an upgrade. The cost? Around £60.
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Ready to use today,
easy to expand tomorrow

Your ZX Spectrum comes with a mains
adaptor and all the necessary leads to
connect to most cassette recorders
and TVs (colour or black and white).

Employing Sinclair BASIC (now used
in over 500,000 computers worldwide)
the ZX Spectrum comes complete with
two manuals which together represent a
detailed course in BASIC programming.
Whetheryou're a beginner or a competent
programmer, you'lt find them both of im-
mense help. Depending on your computer
experience, you'll quickly be moving
into the colourful world of ZX Spectrum
professional-level computing.

There’s no need to stop there. The
ZX Printer—available now- is fully
compatible with the ZX Spectrum. And
later this year there will be Microdrives for
massive amounts of extra on-line storage,
plus an RS232 /network interface board.

MAGENTA

SinclairZX Spect:

16Kor 48K RAM...
full-size moving-
key keyboard...
colour and sound...
high-resolution

CYAN

GREEN
INV. VIDEO <3

TRUE VIDEO X L
65 68 6
\\\\s\\\ &Q\\ [N

OPEN #

Key features of the
SinclairZX Spectrum

@ Full colour-8colours each for
foreground, background and border,
plus flashing and brightness-intensity
control.

@ Sound-BEEP command with variable
pitch and duration.

® Massive RAM-16K or 48K.

® Full-size moving-key keyboard - all
keys at normal typewriter pitch, with
repeat facility on each key.

® High-resolution—-256 dots
horizontally x 192 vertically, each
individually addressable for true high-
resolution graphics.

@ ASClI character set-with upper- and
lower-case characters.

@ Teletext-compatible —user software
can generate 40 characters perline
orother settings.

® High speed LOAD & SAVE-16Kin 100
seconds via cassette, with VERIFY &
MERGE for programs and separate
datafiles.

@ Sinclair 16K extended BASIC -
incorporating unique ‘one-touch’
keyword entry, syntax check, and
report codes.




\\\\

\\\\\\\\

RS232/network
interface board

This interface, available later this
year, will enable you to connect your
ZX Spectrumto a whole host of printers,
terminals and other computers.

The potential is enormous. And the
astonishingly low price of only £20is
possible only because the operating
systems are already designedinto the
ROM.

ZX Spectrum

Available only
by mail order
and only from

sirnci=ir-

Sinclair Research Ltd,
Stanhope Road, Camberley,
Surrey, GU153PS.

Tel: Camberiey (0276) 685311.

The ZX Printer-
available now

Designed exclusively for use with the
Sinclair ZX range of computers, the
printer offers ZX Spectrum owners the full
ASClicharacter set—-including lower-case
characters and high-resolution graphics.

A special feature is COPY which
prints out exactly what is on the whole TV
screen without the need for further
instructions. Printing speed is 50 charac-
ters per second, with 32 characters
perline and 9lines per verticalinch.

The ZX Printer connects to the rear of
yourZX Spectrum. A roll of paper (65ft
long and 4in wide) is supplied, along with
fullinstructions. Further supplies of paper
are available in packs of five rolls.

The ZX Microdrive-
coming soon

The new Microdrives, designed
especially for the ZX Spectrum, are set to
change the face of personal computing.

Each Microdrive is capable of holding
up to 100K bytes using a single inter-
changeable microfloppy.

The transferrateis 16K bytes per
second, with average access time of 3.5
seconds. And you'll be able to connect up
to 8 ZX Microdrives to your ZX Spectrum.

Allthe BASIC commands required for
the Microdrives are included on the
Spectrum.

Aremarkable breakthrough at a
remarkable price. The Microdrives are
available later this year, for around £50.

How to order your ZX Spectrum

BY PHONE-Access, Barclaycard or
Trustcard holders can call 01-200 0200 for
personal attention 24 hours a day, every
day.BY FREEPOST -use the no-stamp
needed coupon below. You can pay by
cheque, postal order, Access,

Barclaycard or Trustcard.

EITHER WAY-please allow up to 28
days for delivery. And there’s a 14-day
money-back option, of course. We want
you to be satisfied beyond doubt—and we
have no doubt that you will be.

| Qty Item Code ItemPrice Toéal |

I Sinclair ZX Spectrum -16K RAM version 100 125.00 |

| SinclairZX Spectrum-48KRAMversion 101 175.00 |

' Sinclair ZX Printer 27 59.95 |

Printer paper (pack of 5 rolls) 16 11.95
l Postage and packing: orders under £100 28 295 |
' orders over £100 29 495 |
Total £

I Please tick if you require a VAT receipt [ l

| *lenclose a cheque/postal order payable to Sinclair Research Ltdfor£ |

l *Please charge to my Access/Barclaycard/Trustcard account no. I
*Please delete/complete . [ | Ll L L

l as applicable |

| |Signature | |
PLEASE PRINT

I IName:Mr/Mrs/Miss | | | | | | | | | | L | p ot ] I

|iAddreSS 3 I I U O Y O II

| | LUHI|l||1J111|11111|¢J|

| A I Y Y T I Y N O A O R leveew!l
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THE BIGGEST NAME IN

BRITISH

BREADBOARDS

C
B

—

All BOSS Breadboards directly accept .37, 47, .57 & .67
pitch DIL IC’s and have numbered and lettered rows and
columns allowing exact location indexing.

A. EuroBreadBoard. 500 contacts, ideal for
schools and training establishments.

B. EuroSolderBoard. Exact printed circuit
board copy of ‘A’ enabling progression to
permanent and rugged assembly.

C. BIMBOARD 1. 550 contacts plus com-
ponent support bracket. BIMBOARD’s 2, 3
and 4 also available providing 1100, 1650
and 2200 contacts respectively.

D. BIMBUSTRIP. 2 additional power lines, slot
onto any ‘C’,‘G’or BIMBOARD DESIGNER.

E. PC BIMBOARD. Exact printed circuit board
copy of ‘C’ plus ‘D’ enabling permanent pcb
circuits to be generated.

F. Layout Pad. Exact paper copy of ‘E’ for
planning or recording layouts.

G. MPUroBreadBoards. 1422 contacts including
power bus strips on all sides. Specifically for
MPU circuits it is standard 160 x 100mm
Eurocard size.

Adventures with Microelectronics. A begin-
ners book based on BIMBOARD 1. Covers
simple circuits, built step by step and
includes component lists and sources.
Note: All BIMBOARD’s 1, 2, 3 and 4, BIMBUSTRIP and
MPUroBreadBoards slot onto each other thereby providing
larger circuit development working areas.
JUST RELEASED
BIMBOARD DESIGNERS.
Incorporate 2 BIMBOARDS (4
to special order) plus integral
fixed 5V and adjustable +5V to
*+15V power supplies.

BOSS

INDUSTRIAL MOULDINGS LIMITED

James Carter Rd, Mildenhall, Suffolk, IP28 7DE
Tel: Mildenhall (0638) 716101 Telex 818758

TWO FABULOUS OFFERS FROM

ALG

TESTER 20
20kQ/V a.c. &d.c.
THE
PROFESSIONAL
SOLUTION
TO GENERAL
MEASUREMENT
PROBLEMS

ONLY £29.75

inc. VAT, P&P, complete with
carrying case, leads and instructions.

€CccCccCg

DOTTTEL

4
i
3

The best instrument for the workshop, school, toolbox, TV shop and anywhere
accurate information is needed quickly and simplty.
Accuracy:  d.cranges and Q 2%, a.c. 3% (of f.s.d.}
40ranges: d.c.V 100mV, 1.0V, 3.0V, 10V, 30V, 100V, 300V, 1000V.
d.c. 1 50pA, 100pA, 300pA, 1.0mA, 3mA, 10mA, 30mA, 100mA,
1A, 10A. a.c. V 10V, 30V. 100V, 300V, 1000V,
a.c.!3mA, 10mA, 30mA, 100mA, 1.0A, 10A,
0 0-5.0kQ2, 0-50k0Q, 0-500kQ, 5BMQ, 50MQ.
dB from —10 to +61 in 5 ranges.
Dimensions: 105 x 130 x 40mm.

and the INCREDIBLE

MINI 20

28 ranges
20kQ/V d.c. & 4kQ/V a.c.
(With protective fuse)

mini 20 ;
iy " F THE IDEAL
L INSTRUMENT
* FOR THE
E:,;E‘ CONSTRUCTOR

ONLY £21.60

{complete with carrying case, leads and instructions)
Goods normally by return of post.

This special offer is a wonderful opportunity to acquire an essential piece of test
gear with a saving of nearly £10.00.

The 2B ranges cover all likely requirements. Operation is straightforward, just turn
the selection switch to the required range.

Accuracy: 2% d.c. and resistance, 3% a.c.

28ranges: d.c. V 100mV, 3V, 10V, 30V, 100V, 300V, 600V. d.c. | 50pA, 600
LA, BmA, B0mA, 600mA. a.c. V 15V, 50V, 150V, 500V, 1500V.
a.c. | 30mA, 300mA, 3.0A. Ohms 0-2k0Q), 0-2MQ.
dB from —10 to +62 in 6 ranges.

Dimensions: 105 x 130 x 40mm.

For details of these and the many other instruments in the Alcon range, including
multimeters, components measuring, automotive and electronic instruments
please write or telephone:

@@ Instruments Ltd.

678

19 MULBERRY WALK - LONDON SW3 602 - TEL: 01.352 1897 - TELEX: 918867

Everyday Electronics, October 1982



ElECTRONIKC
HOBBIESFAIR

Alexandra Pavilion November 18 —-211982

Launched in response to demand for a electronic projects, home computers,
maijor national show of the highest amateur radio, citizens band, video
quality, EVERYDAY ELECTRONICS, PRACTICAL games, musical instruments —you should
ELECT RONIgS a?ﬂ Pé?_ACT IC%AL \éVItl)?ELtESS ¢ be there!

are presenting the biggest and best even ; : i
ever to be staged for the electronic 2 sml bt ke Bl G e e

hobbies enthusiast. Electronic Hobbies Fair, IPC Exhibitions

If your company is involved in the Ltd., Surrey House, 1 Throwley Way, Sutton,
manufacture of electronic components, surrey SM14QQ. Tel: 01-643 8040. Extn. 4873.
equipment, ancillary systems for

GBI o

etalls abou Positionin Compan
exhibiting at i
the.  _.— company

Tel -

|
|
Address —m |
|
|
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METERS Large range of types in stock. alse probes, leads, accessories elc.
PANEL MDUNTING in 50, 100. 500pA; 1. 5 10. 50, 100. 500mA; 1A either

madel. ===
T Ran éﬁ MU Range
r SUx‘i‘S.mm - gﬂ x.45mm
£595
MULTIMETERS ﬁ @
NH56A 1 YN J80TR DMM DDEO
|
— 20K 20KQN: AC/OC/R/ LCO 35 dign {1998}
AC/DC/RES /dB dB/transistor Test: Push button
in 23 ranges. in 21 ranges 26 ranges:
130 x 88 x 37mm 145 x 36 x 45mm 170 x 80 x 38mm
20N £16.45N £32.00N

ELECTROVALUEE

FOR SERVICE YOU CAN TRUST
VEROBOX CASES s, it grey top, k. grey battom + 2 ali panels
H T

SOLDERING IRONS

Also large stocks of bits, desoldering devices, accessories etc
ANTEX C-240V £4.60N; X 25-240V £530N; CSBP £545N;
$T4 Stand £1.70N.

DRYX 50 watt temp. controlled £13.75N; Stand £4.00N.
SDLDER 500gm/18 SWG £7.60; Oesolder braid  5m 54p.

X36P £555N;

L ] PE PRICE
205 140 40 21034 £4.52
205 140 75 21035 £5.02
205 140 110 21036 £6.564
180 120 39 21037 a1
180 120 65 21038 £4.40
180 120 90 21039 £4.69
155 85 39 21040 £1.31
155 85 80 21041 £1.61
158§ 85 80 21042 £4.30
125 65 30 21047 £2.36
125 85, 39 21048 £2.99
125 65 50 21049 £1.37

RESISTORS

}. § watt — all 2p each, 10 of one value 15p.
Z% Mullard metal film 5.1 ohms — 300K 5p sach. 10 of one value 40p.
5% wire wound 3W or 7W, most E12 values 1.2 ohms to 8K2 3p ea. 10 for 70pN.

© ALL MERCHANDISE BRAND NEW & GUARANTEED TD SPEC. ®

POTENTIOMETERS
Carbon rotary (P20) 100 ohms-4M7 lin. 220 ohms-2M2 log. ea. 32p, w. switch 80p.
Ouat gang (JP20) 4K7-1M2 lin ar log 95p. w. switch £1.50.

SLIDERS .
58mm. low cost 10K-1M log only 29p. Std 58mm mona 4K7-1M lin or log 79p,
stereo matched £1.29. Graduated bezels sa. 34p.

PRESET

Min. 10mm dia. Horiz. o vert. 100 ohms- 1M 13p.
Preset Cermet rectitinear type 89P, 1000-1M, u £1.08.
Preset Cermet 10mm dia. Horiz. or vert. 10003-1M 29p.
Plessey MPWT moulded carbon 47 ohms-2M2 ea. 5!n

CATALDGUE 82 70p PDST FREE INC. 70p REFUND VDUCHER

DISCDUNTS DN ALL {TEMS EXCEPT PRICES MARKED N

CAPACITORS —@

POLYSTYRENE, SIEMENS
5 7.10. 12, 15, 18, 22 27. 33, 39pF 15p; 47, 56, 68, 82, 100. 120, 150,

SWITCHES — Wavechange

Type CK — 1P/12 way. 2P/6 W. 3P/4 W; 4P/3 W #8p; Min. Toggles — S7101,
SPOT 57p; §7201 OPOT 80p; $7301 3POT £1.84; S7401 4POT £2.75; S7211
TP3W £1.40; Centre off $7103 SPOT 71p; $7203 DPOT 98u. Push Button min
8531 make/8533 break 82p; 8225 OPOT £1.38.

DUAL IN LINE, ERG colour coded 0.3" x 0.17 format, 0n/Off single throw 2P
S0S2 54p; 4P SDS4 95p; 6P S0S6 £1.38; BP SOS8 £1.87; 10P S0S0 £2.10.

Low cost D-1-4 4P ONSO4 85p; 8P ONS08 £1.00.

5% Tolerance. 160V
180, 220, 270. 330, 390. 470, 580. 680, 820pF. 1n. 142, 1n5. 1n8. 2n2,
2n7. 303, 309, 47 12p; 5nB, 6n8, 8n2, 10n 13p.

CEAAMIC Very small 1.8, 2.2, 2.7 eic. up to 1n Gp sach. 1a5, 2n2, 3n3, 4n7,
6n8 5p; 10n. 22n, Bp: 33n.47n 7p; 100n 8p.

POLYESTER. SIEMENS LAYER TYPE 7.5mm lead spacing 100V

In. 1n5, 2n2. 3a3 Bp; 4n7. 68, 802, 10n, 12n, 15n. 18n, 22n, 27n, 33n,
39n, 47n Tp; 56n. 88n 8p; 82n. 100n 9p; 120n, 150n 11p; 180n, 220n 12p;
270n, 330n. 390n. 470n 15p; 560n, B80n 28p. 70mm spacing 1uF 2

KEYBOARD
For use with 2X81 £31.30N; Keyboard Case £13.46N.

5p.
15mm spacing 2u2 I5p. 22.5mm spacing 1pF 400V S4p; 3.3uF 100V 89p.
In-degth stocks.

c M 0 s su PE n SAV E ns ' (Prices Net and shown i pence}

4000 12 4015 55 4027 2 4089
4001 13 4016 25 4028 50 4070
4002 14 4017 42 4029 87 4071
4006 59 4018 §5 4030 50 4072
4007 14 4019 36 4041 60 4081
4008 50 4020 53 4042 52 4082
4009 a5 4021 50 4043 56 4093
4010 a5 4022 18 4044 55 4510
4011 14 4023 18 4048 75 4511
4012 15 4024 “u 4049 25 4516
4013 29 4025 18 4050 28 4518
4014 60 40286 104 4080 90 4520

ACCESS & VISA accepted via mail order of telephone. Giro A/c no. 38/671/4002

ELECTROLYTICS

NICAD CHARGERS
For PP3-NCT56 £4.95N; For AAC or 0-NC1230 £8.20N.

NON-potar {far LS X-gvers) 50V mak 2uF 28p; 4uF 28p; 6. B, 10, 16uF 32p;
254F 37p; 40. B0pF 59p; 100,F 89p.
POLARISED SIEMENS or MULLARD FOR QUALITY (uFN) 1/83. 2.2/83,

High quality 8lack ABS plastic or diecast plain or
BOXES /7' Ko

L W D ABS PLAIN STOVE GREY

50 50 25 — 5001P 90p 5001 123p

100 80 25 2002 98p 5002P 117p 5002 154p

113 63 31 2003 109p 5003P 143p 5003 184p

121 66 40 2004 ||5n 5004P 182p 5004 240p

152 82 50 2005 5005P 218p 5005 268p
192 113 81 2008 2]59 5006P 4p 5006 401p
VERD RANGE Plastic Boxes

L w 0

7 47 25 21024 50p
120 50 35 21390 78p
180 1o 55 21391 145p
G’ RANGE Professionat instrument Cases

134 90 44 21089 £7.28N
224 140 64 21090 £11.028
302 170 84 21031 £14.96N

47/6] 8 8/40. 10/25. 22/10 u ID; 10/40. 22/25.°41/10 11p; 47/25
5 100/10 IJE 100/25 10 Ep 220/10, 220/15 18p; 220/25 18p:
20/40 20p; 470/10. 470/18. 470/25 1000/10 18p: 470/40. 1000/16 27|

1000/25 38p; 1000/40. 2200/16 44p; 1000/83 78p; 2200/40, 4700/16 73p.

Pluggable S MENS sin llnded

1/63 22/63 47/63 1

10/63. 22/63 12y; 22/40 47/16 10p. 47/40 12p;
41/63 159; 100/16, 10 /25 12p; 100/40 159; 100/63 20p; 220/10, 220/16,
220/25 13p; 470/6 3 15n 470/10 18p; 470/15 18p;470/2 2!' 470/40 25:

1000710 24p; 100016 23p.

Cans — SIEMENS
2200/63 £1.77: 4700/40 £1.78; 4700/83 £2.88; 4700/100 £5.54; 10000/16
£1.93; 10000/25 £2.78: 22000/18 £3.20; 22000/25 £4.73.
TANTALUM
0.1/35. 0.22/35. 0.47/35, 1/35, 22/16. se. 13p; 2.2/35. 4.7/16. 10/6.3 18p;
47/35 10/18.22/8.3. 10/25 18p; 22/16, 22/25.33/10. 47/8.3. 100/3 30p.

OW LEAKAGE Al single emlerl
01/50 0.22/50. 0.47/50. 4 7/3 ; 1/50, 2.2/50. 4.7/50. sm. 129 10/16, 22/6,
10p; 10/35, 22/10. 22116, 22/35 4 /6. 47/1012p; 47/18, 100/6 =2

VAT, aaitional at 15% on total vetue of all UK. orders.

FREE POSTAGE 54 packing on UK. CW.0 orders value £6.75 {inc. VAT and
upwards Under £5.75 add 40p {inc. VAT}

DISCOUNTS g1 arders over £2200- 5%
on orders over £57 50 — 10%

Discounts do not apply to ‘Net' items {shawn by N after the price) or to orders paid
for by credit card

MAIL DROERS TD HEAD DFFICE & SHOP —
ELECTROVALUE LTD.28Ds¢ Jumun Englefield Groen. Egham.

Surrey TW20 QHB.
Telephone Egham {STD 0784; London l7) 33603: Telax 2“475
Northern Branch (Personal sh only) 680 Burnage Lans, Burnage,
Manchester M19 1 quuhom 061 432 4945

Computing Shop: 700 Burnage Lane, Manchester. Tel: 081 431 4888

NORMAL DESPATCHES WITHIN 24 HOURS

Shap hours (al] sddresses) Mon-Fr 9am-5.30pm. Sat Sam-1 DOpm.

HSCMWNOL
Jouremissing

Tired of reading the same old names, the same old

reviews and the same oid recomme

we've put together an audio spectacular-. ..
controversial, informative and fun.

should be!
Inthe Octoberissue

*Countdown to Compact Disc —

NEW SERIES

*Reviewed — Bang & Olufsen Beocord 9000
cassette deck and Sony PCM audio processor ...
digital recording for amateurs.

PLUS!

Tales of woe from our Audioclinic, and some big

surprises from America’s biggest
extravaganza

Octoberissue OUT NOW.

680

AC/50Hz/100,

ndations? Welt sizes.

.andsoit

No.1ofa

TITAN TRANSFORMERS AND COMPONENTS

CENTRAL HALL CHAMBERS,
GRIMSBY DN32 7EG
Mail Order only — Prices include 159, VAT

Inverters—high quality frequency stable 12 volts DC. 240

50Hz/500 watt.

Yoltage Stabilisers—Coarse or fine regulation. High speed
Null switching 170/260V/50Hz. 100VA to 5KVA plus other

Adaptors—Switchable 6-7-5-9V 300MA unregulated.
Battery chargers—2 volts & 6 volts, power supplies and a

full range of transformers.
Send S.A.E. for details of product you are interested in.

250 and 300 watt. 24 volts DC/240 AC/

6-7-5-9V 250 MA regulated.

WHY

Make
easy:

your own

electronics

1mm Bit.

Only £8-50.

“GET YOU STARTED” KIT
12V Mini Drill (takes 3A).

25 sq. ins. Copper Clad.

PCB Etchant for % Itr.

Tweezers and Dish.

Fine Etch Resist Pen.
Instructions. Only £6-00.
“SUPER"” KIT As above with:
3 Pens, Fine-Med.-Thick.

75 sq. ins. Copper Clad.

3 Sheet Transfers—Etch Resist.

POPS COMPONENTS

USE STRIPBOARD?

PCB.

it's SIMPLE PCB DRILL

12V Motor with chuck attached
with 3 collets 0-8to 2-:0mm. £4-50.
PCB ETCHANT

Double strength to make % Itr.
solution. 90p.

ETCH RESIST PENS

Set of 3, Fine-Med.-Thick. £1-80.
COPPER CLAD BOARD

6” x 6” x 1mm on Pax. 25p sheet.

Prices are inclusive but add 60p
P & P to each order.
Cheques & P.O.s payable to
POPS Components.

38 Lower Addiscombe Rd,
Croydon CRO 6AA

Everyday Electronics, October 1982



Hand Held Models 3% dugn LCD (UK C/P 65pi
KD25C 13 Range 0 2A D

carry case £26-50
KD30C 26 range 1A AC/DC 200
Meg ohm with carry case

28 range 10A AC/DC version of
above £41-50
2033A 26 range push button
2amp AC/DC £36-30
188m/6011A 15range + Hie tester push
button 10A DC

189m 30 range plus Hfe tester. Rotary

swngh 10A AC/DC
ange 0° 1% 2A AC/DC+

2 temp. ranae button £17-00
129 25range 0.8° E?/o basic 10A AC/DC

rotary switches 1Keithleg) £79.35
130 Asmodel 129but 0 5% basic ~ £102.35

Banch Modais 3% digit LCD unless stated

AN
N?’CES

l’Ar"f“

2010A LED 31range 10A AC/DC basic

0.1% {Sabtronics)

TM353 LCD 27 range 2A AC/DC basic

0.15% (Sinclair)

2015A LCD 31range 10A AC/DC basic

0.1% (Sabtronics) £8!
TM351 LCD 29range 10A AC/DC basic

0.1% {Sinclair) £113.85
2001 LCD 28 range plus 5range

capacitance meter 10A AC/DC

Basic 0 1% (Pantec) £108.00
TMA451 4} digit 0-03% basic.

All tacilities Sinclair £1711-00
1503A 4% digit LCD 30 ranges 10A

AC/DC 4 MHz counter. 4 KHz 0so

0.05% basic (Thurlby} £171.00

1503HA As above but 25A and 0.03% £189.75
AC Adaptors (2U10A & 2015A omy) £5.69
Cases TM351/353 £6.84; 2001 £7.50; 1503 £20.45

(UK C/P 90p) Touch and hotd probe THP 20 £14.85
FREQUENCY COUNTERS (All models battery operated) (UK C/P £1)

i 8000B 9 digit LED 3range 1000 MHz
:g'r‘nzvm(]%h:ﬁg:f; B0 gHLED/200]MEz g67.50 Bench (Sabtronics) £178.00
Max 50 50 MHz 6 digit : TFO40 8digit LCD 40 MHz (600 MHz
LED Pocket (GG £5635  With TP600) (Thandar) £126.50
Max 550 6 digit LED Pocket (6SC) ~ £97.75  TF200 8digit LCD 2 range 200 MHz
8110A 8 digit LED 2 range. 100 MHz {600 MHz with TP600) (Thandar) £166.75
Bench (Sabtromics) £77.00 _TP600 600 MHz uresca|er (Thandar) Eag.la
8610A 8 digit LED 3 range 600 MHz 121000, GHiz]prescaler 4775,
Bench (Sabtronics) OPTIONS
Max 100 5Hz-100MHz 8 digit bench LED TF series carry case £6.84
(GSC) £97.75  ACadaptors £5.69
86108 9 digit LED 3 range 600 MHz ‘8 series AC adaptors £5.69
Bench (Sabtronics) £113.85 All mode! probe kits £795

BANANA 15 range pocket 20K/ Voit plus
cont. buzzer

NH55 10 range pocket 2K/Volt

ST5 11range pocket 4K/Volt
NH56R 22 range pocket 20K/ Volt
YN3BOTR 19range plus Hfe test
20K/ Volt

KAT5001 16range 10amp DCrange
double 50K/ Volt

ST303TR 21 range ptus Hfe Test

20K/ Volt £16 -95

HAVE A BANANA! Low cost reliable meters (All supplied with batts/leads) (UK C/P 55p)
AT1020 18 range Deluxe 2KV &

£20.64 Hfe Tester £17-50
£5-50 TMK500 23 range plus 12A DC pius
£6-50 cont. buzzer 30K/Volt £24-50

50K/ Volt
£12:95 AT210 21 cange 12A AC/DC 100K/V  £29-50

so J60TA 23 range large scale 10A AC/DC
er test 50 meg ohm 1KV AC/DC 100 Klm

£9-95 168m 36 range large scale 10A AC/DC
£28

Chooss from UK's largest range

(UK C/P Single trace £3.00: SC110£1.00;
Dual Trace £4.00;  Safgan £3.00

SC110A New Model 10 MHz battery

portable (Thandar) £1n

HM307 10 MHz with built in component

tester (Hameg) £158.7

3030 15 MHz with built in component

tester {Crotech) £172.

HM203 Dual Trace 20 MHz (Hameg) £253.00

313t Dual Trace 15 MHz plus com-

ponent tester (Crotech} 278.00

CS1582A Duat Trace 10 MHz (Trio) 2287 85
CS1566A Dual Trace 20 MHz
{special price saving £43.00) (Trio) £320.00

0SCILLOSCOPES Full specifications -

state model -~ send S AE.

SAFGAN UK made dual trace ‘scopes

07410 10 MHz £205.85
UT4!5 15 MHz £217.35
07420 20 MHz £228.85
OPTIONAL PHOBES (All models)

X1£7.95: £0.45: X1-X10 £10.50

AUDID 4 band Sine/SQ output

TE22D Max. distortion 1% 20Hz/200KHz £89.95
LAB27 Max.distortion 0.5% - 1%

(Leader) 10H2-1MHz £80.25
AB202A Max. dlstorllon 0.5%

(Trio) 20Hz-200KH £70.20
RF (Al wnh Int/Ext Mod. Var. 0-P)
TE200 100 KHz - 100 MHz. 6 band
(300 MHz harm) £50.06
LSG17 100KHz-150MHz (450MHz Harm)

{eoder £711-%

GENERATORS Ail mains operated (UK C/P £1.00)

T — -
= N
=0 ] T

86402 100 KHz - 30 MHz 6 band (Trio) £88.00
FUNCTION Ali sine/sq/triangie/TTL etc.

5020A 1Hz - 200 KHz (Sabtronics) £60.00
TA100 1 Hz - 100 KHz (Thandar) £00 85

TE102 0.2Hz - 2 MHz (Thandar) £188.75
PULSE Various 0-Ps and functions - VERY FAST
TE106 SHz -5 MHz (Thandar) £97.75
4001 Ultra-variable 0.5Hz-5MHz (GSC) £113.85

Cubegate Limited

JUST A SELECTION OF OUR LARGE IN-STOCK RANGE
GRDER BY POST (OR PHONEj OR CALL

ALL PRICES
{NCLUDE VAT

AUDIO ELECTRONICS (7%=

301 Edgware Rd. London W2 1BN
Tel: 01-724 3564
Also at Henrys Radio 404 Edgeware Rd. W2
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iNTERNATlONAL_

THE MOST COMPREHENSIVE RANGE OF COMPONENTS, KITS
AND MODULES IN THE WORLD & THERE'S ONLY ROOM FOR A
FRACTION HERE, GET THE CATALOGUE AND FIND THE REST.
BA';ESZBOTJUNE RHEADS (Varicap Tuning)

2 MOSFET of stages MOSFET mixer,
JFET IF preamp, with intarnally ampli-
fied PIN diode AGC. Tuning voltage
'or B88-108MHz is 2BV. Buffered LO

output AGC input

145 x 70 x 24mm

Stock No.
40-05804 Bit

24 25+
24 85 19.65

7255 Thae letest complate FM
tunerhead from RF input to
stereo output. MOSFET RF
stages, MA11225 |F and
KB4437 stereo decoder. 7255 special offer price:
£30.00 plus VAT

911225A The 911225A 15 tha 7230
‘edited’ and shrunk into a screened
metal case, 97 x 56 x 24mm. The
unit is ideally suited to use with
synthesisad tuner systems,
Stock No 1-24 25+
40-91225 Built 20.82 16.25

944378 "Hyperfi’ series decoder module
with the TOKO KB84437 pilot cancet
PLL IC birdy filter and the KB4438 muting stereo
audio praamp with 26/38kHz pilot tane filtering.
Stock No. 1-24 25+
40-04378  Built 19.95 18.05

DFCMS00 Wide range digital frequency/
capacitance meter. Frequency ranges;
0-1MHz, 1-50MHz and 80-500MHz. 8 digit
LED dispiay, mains or Ni- Cad batterv operation

D 53.05; PP3 £3.70

1

Stock No. 25+
40-01500 Kit 95 95 86.50
————— AUTOBRIDGE

An Automatic power tracking VSWR and self-
ranging power meter. Completa Kit: All PCBs,
board mounted components, metars, case
{undrilled), transformer etc

Stock No: 40-40400 £52. S + £1.50 P&P

Sub D £2.15

+

FET DIP OSCILLATOR

An essential piece of test equipment for the RF
constructor. GDO or WM function covering 1.6-
215MHz in five ranges. Audio and mater
indication. Kit inciudes, fibre glass PCB, all com-
ponents, all hardware, punch, painted and scraen
printed case, wira atc. for coils and printed scale.
Stock No: 1-24 265+
40-16215 Kit 17.90 16.20

: AA 80p; C £2.35

10.MHz SSB GENERATOR
PCB, All components, eight-pole crystal
itter.
Stock No.
40-10700

Price

R&EW PROJECT AND DATABRIEF PCBs
High quality glass fibre printed circuit boards
for projects and Databriafs published in Radio
& Electronics World.

27MHz Deviation Meter £1.98
PA105 £3.39
TV Pattern Generator £5.70
MC145151 £2.57
2m Pre-amp £0.97
KB4417 {Undrilled} £0.60
0-30v PSU £3.92
2m PA Mk | £5.14
ULN3859 (Undri!led) £0.84
SSB Exciter £3.37
HA12017 £2.16
Up Converter £4.75

2m PRE-AMP

Very compact low-noise MOSFET 2m pre-
amp, Gain 22d B. Noise figurs, less than 1,548,
i/p and o/p impedance; 50 ohm size; 34 x 9

x 15mm, From April "82 R&EW.

Stock No. 1-24 25+
40-14400 Kit 255 2.30
70cm PRE-AMP

Compact low-noise pre-amp. Gain at 433 MHz;
13d8. I/P and O/P impedance 50 chms. Size
50 x 10 x 17mm. From March 'B2 R&EW
Stock No, 1-2 25+
40-07000 Kit 3.90 3.60

2m POWER AMP

20 watt 144MHz linear power amplifier, 10d8
gain, 2W input — 20W output. Automatic
switched reiay. By-passes power amp in receiver
mode. Developed from originat class C version
in Dec 81 R&EW. High power output relay.
Pre-drilied heatsink, optional RX pre-amp. Kit
only,

Stock No. 1-24 25+
40-14421 Less Preamp 28.50 25.65
40-14422 with Preamp 30.40 27.36

AND THERE'S PLENTY MORE IN THE CATALOGUE 70p inc.

RETAIL SHOP OPENING HOURS NOW IN STOCK
Monday to Thursday 8.30-6.30 MF10 - National's new Dual
Friday 8.30-8.30 Saturday 9.00-5.30 [ilaissui il

P £5.0!
Access + Barclaycard orders accepted) = 2% &

REMEMBER — THE LOWEST PRICED NICADS

PRICES SHOWN EXCLUDE VAT. P&P 50p per order. Normal delivery 48 hours
AMBIT INTERNATIONAL DEPT.EE

200 horth Service Rood, Brentwoaod, Essex

TELEPHONE (STD 0277) 230909 TELEX 995194 AMBITG POSTCODE CM144SG
681
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This new style course will enable anyone to have a real understanding of electronics by a modern,
practical and visual method. No previous knowledge is required, no maths, and an absolute
minimum of theory. You learn the practlcal way in easy steps mastering all the essentials of your
hobby — to start or further a career in electronics — as a self-employed servicing engineer.

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

A certificate is given at the end of every course,

New.Joh? New Gareer? New Hobhy? Get into ELEGTRONICS Now!
Training People For Tomorrow

British National Radio Pns'l'

& Electronics School
NOW

SPECIALISTS IN ELECTRONICS TRAINING FOR OVER 40 YEARS
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.. AND DOING

® Build a modern oscilloscope. @ Build and use digital electronic circuits and

. . current solid state ‘chips’.
@ Recognise and handle current electronic

components. ® Learn how to test and service every type

N of electronic device used in industry and

® Read, draw and understand cirguit diagrams, commerce today. Servicing of radio, T.V.,

@ Carry out 40 experiments on basic electronic Hi-Fi and microprocessor/computer
circuits used in modern equipment. equipment.

' Please send your brochure without any obligation to I am interested in:— ‘
I [ |COURSE IN ELECTRONICS I

| COLOUR BROCHURE NAME as described above
— [_|MICROPROCESSORS AND o
~—— COMPUTER TECHNOLOGY

[ ]RADIO AMATEUR LiceNcCE]

— JOTHER SUBJECTS I
~ — List below

ADDRESS

R

POST NOW TO:— BLOCK CAPS PLEASE CACCII
EE/10/820

ritish National Radio & Electronics School Readmg, Berks. RG1 1BR.j
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HOME LIGHTING KITS

These kits contain all necessary components and tull

instructions & are designed to replace a standard wall

switch and controt up to 300w. of lighting

TDR300OK Remote Control  £14.30
Dimmer

MKé Transmitter for above £4.20

TD30OK  Touchdimmer £7.00
TDE/K Extension kit for 2-way
switching for TD300K ' £ 2.00
LD300K  Rotary Controlled £3.50
immer “

DISCO LIGHTING KITS
DL 1000K
This value-for-money kit
features £} bi-directional
sequence, speed of sequence
and frequency of direction
change, being variable by
means of potentiometers and
ncorporates a master
dimming control Oﬂlv £146°
DLZ100K
A lower cost version of the above, featuring
undirectional channel sequence with speed
variable by means of a pre-set pot. Outputs
switched only at mains zero crossing points
to reduce radio interference to a minimum.

Optional opto input DLA1 Oﬂly £800
Allowing audio {"beat”}—light response.

60p

NEW DL3000K

TEACH-IN ‘82
EE Minilab ...
Parts 1-6 ...
Parts 7-12 .
Special price
together
woodwork not included
The above kits include all the
components specified in the Teach-In
‘B2 projects parts 1 — 12 plus sockets
for ICs specified.

LCD 32 DIGIT MULTIMETER
16 ranges including DC and AC voltage, DC
current and resistance+NPN & PNP transistor
gain and diode check. Input impedance 10M

ize 155x88x31mm, Requires PP3 9v battery
ONLY £31.00

REMOTE CONTROL

Published remote control

systems tend to be quite =
camplex requiring %
difficult-to-get components and a well-
equipped lab to get thern to work If this has
put you off making your own system we
have just the kits for you. Using infra-red, our
KITS range from simple orvoff controtlers to
coded trensmitter/receivers with 16 on/off
outputs or three analogue outputs for contr-
olling, e.g. TV or Hi-Fi systems. The kits are
@asy to build and simple 10 set up—and they
are extremely versatile, cantroliing anything
from garage doors to room lighting just by

u

adding the reguired output circuits. i.e. relays.
triacs, etc. M you can design your own
System we stock & wide range of remote con-
trol components at very competitive prices.

We have compiled 3 booklet on remote
control, containing Crcuits, hints, data
sheets and details of our remote cantrol kits
and components. So don't control yourself—
SEND US 30p and s stamped sddressed

envelope for your copy TODAY!

This 3 channel sound to light kit features zero
voltage switching, automatic level control &
built in mic. No connections to speaker or amp
required. No knobs to adjust — simply connect

to mains supply & lamps. Only £1 1 95

TRANSISTORS
24 HOUR CLOCK/APPLIANCE

TIMER KIT

Switches any appliance up to TkW
on and off at preset imes once per
day. Kit contains: AY-51230 IC.
DISPLAYS soE 05" LED display, mains supply.
" .- disptay drivers, switches, LEDs,
£1.80 ; .y
g?;ga%?.g“g:gﬁzfegss triacs, PCBs and full instructions
FND 500 0.5" c.c. 85p
FND 507 05" c.a. 85p
MP463 4-digit 0.5
multiplexed c.c
LED Clock Display....... £2.20

BC108 ... 8p§ BFYS0 ..

{1Kw/Channel)

J 3-NOTE DOOR CHIME J:
Based on the SABOGOO Ic lhe kit is suppied with all
cor il di I ker, printed circuit
board, a pre-drilied box 195 x 71 x 35mm} and full instruc-
tions. Requires only a PP3 9V battery and push-switch to
complete. AN IDEAL PROJECT FOR BEGINNERS.

Order as XK102.

VMOS POWER FETS

VN10KM 0.5A/60v
VNEEAF 2A/60v ..

CT1000K Basic Kit . ... .
CT1000K with white box (56 1
{Ready Built)

Add 55p postage & packing +15% VAT to total
Overseas Custorers,

Add £1 75 (Europe), £4.50 (elsewhere} for p&p
Send S.AE for further STOCK DETANS
Goods by return subject to availability.
9am to 5pm {Mon to Frij

10am to 4pm (Sat)

DVM/ULTRA SENSITIVE
THERMOMETER KIT

Thts new design is based on the
IgL7126 {a lower power ve1rs|on of
the ICL7106 chip} and a 31/2 digit

Irquid crystal display. This kit v?ﬂl
form the basis of a digital muiti-
meter {only a few additional resistors and
ScuLanan =i hes are required—details supplied), or a
sensitive digital thermometer (-50°C to
+150°C) reading to 0.1°C. The basic kit has a
sensitivity of 200mV for a full scale reading,
automatic polarity indication and an ultra tow
power requirement—giving a 2 year typical
battery life from a standard 9V PP3 when used
8 hours a day, 7 days a week.

Price £15.50

SHORT FORM CATALOGUE —

send SAE (6" x 9"). We also

ét:::ci\{::g' Bs"::‘?' sznijizictgrss' KL901 9-digit, 7-seg. 0.1 ¢ ¢. LED
) ! lculator display with red filter .. ...

o calculator display with red filter OPEN

FAST SERVIGE - TOP QUALITY - LOW LOW PRICES Jaweyssand

No circuit is complete without a call to

TEL: 01-567 8910 ORDERS

11 Boston Road —m= E
London W7 3SJ mocTicue

Liquid Crystal Display, 3172 digit, 0.5
digits, d.l.I. package ... =

e towen ]

UXBRIDGE ROAD

01-579 9794 ENQUIRIES
01579 2842 TECHNICAL AFTER 3PM

HOME CONSTRUCTOR . “‘ ;Vlr:JLTI-awéEonRR
TURNTABLE KITS . ;\,‘.(,,......./ 4 20,000 ohmjvolt

oS e

e 250-1,000v.
INPUT DESIGN LTD METERS: 110 x 82 x 35mm 2:55;:/_3%:):;:-:(’
THE LEADING MANUFACTURERS OF Rt Ay (D0eh. RSN, RANGES
TURNTABLES IN KIT FORM e e T k10 QO

50uA, 100:A, 1mA, SmA, 10mA, £14-10
NORMAL RETAIL PRICE £49.50 95v, 1A, 2A, 5A 25V. P.&P. 87p
£2-90. Post 30p.
SPECIAL METERS: 60 x 47 x 33mm | po RoFORMERS
50uA, 100uA, 1mA, 5mA, 1omA, | 30 T a2p
INTRODUCTORY B oraA. 1000 00un £eTel” | 60-6v  1oomaA §7p
50-0-504A, 100-0-100uA . £4-76. s, oo Pl
VU meters. £5-32. 12-0-12v 50mA 92p
FF Post on above meters 30p. 12-0-12v 100mA * £1-15
READE RS Silicone grease 50g £1-32 Post Post on above transformers 48p.
Ll 9-0-9v 1A £1-80
o 12-0-12v 1A £2-
OF EE inc VAT 2:,2‘,‘,25',’{"“'“ 15-0-15¢ 1A £2-60
(P & P £1 95) Led indicators charge-test switch. 6-3v 13A 52:20
E For PP3, HP7, HP11 & HP2 size | 6-0-6v 13A £2-10

batteries. Post on above transformers 87p.

Price £5-85 Post 94p.

This kit includes AC Synchronous motor {as used on £350 decks),
Puliey, Belt, Drive Hub, Spindle, Bearing, Glass Platter, Feit Mat,
Switch, Electronics, Cable and full instructions together with blue-
print for plinth assembly. T

Any other parts {ie Lid) available as optional extr

All above prices include V.A.T. Send 80p for new 1982 fully illustrated
catalogue, S.A.E, with all enquiries. Special prices for quantity quoted
on request.

All goods despatched within 3 days from receipt of the order.

M. DZIUBAS

158 Bradshawgate, Bolton
Lancs. BL2 1BA

ANTE

5 YEAR G
NEY BACK IF NOT SATISFIED

e KITDECK 2 Still £115 o
Pay by Barciaycard, Access or CWQO. Export: Write for Pro-forma.

O INPUT DESIGN LTD

Palace street, Biggleswade, Beds. 5G1S SDP
[ Ttelephone: Biggleswade (0767) 316655 Telex: $266T1
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CAP

Make us your No. 1 SUPPLIER OF KITS and COMPONENTS for E.E. Projects. We supply
carefully selected sets of parts to enable you to construct E.E. projects. Kits include ALL
THE ELECTRONICS AND HARDWARE NEEDED. Printed circuit boards (fully etched,
drilled and roller tinned) or Veroboard are, of course, included as specified in the original
article, we even include nuts, screws and |.C. sockets. PRICES INCLUDE CASES unless
otherwise stated. BATTERIES ARE NOT INCLUDED. COMPONENT SHEET INCLUDED.
If you do not have the issue of E.E. which includes the project—you will need to order

the instruction reprint at an extra 45p each.

Raprints available separately 45p each + p. & p. 40p.

INSTRUMENT PRE AMP Aug. 82.
£7-02

TWO TONE DOORBELL ALARM Aug
82, less case and bell transformer. £8-82

CB ROGER BLEEPER Aug 82 £8-47
BRAKE LIGHT RELAY July 82, £4-80
2-WAY INTERCOM July 82, 4-1

ELEC TRONIC PITCH PIPE July 8£2‘

REFLEX TESTER July 82. £7-07
SEAT BELT REMINDER June 82. £3-73
EGG TIMER June 82, £4-9!

5
TWO TONE TRAIN HORN WITH
REMOTE TRIGGER OPTION May182.

£11-28
CAR LED VOLTMETER less case,
May 82, £2-39
LIGHTNING CHESS BUZZER. Macy'BZ

2k RAM PACK Apr 82 less case £13-79
V.C.0. SOUND EFFECTS UNIT Aprg2

£11-56
CAMERA OR FLASH GUN TRIGGER
Mar 82, £12-41 less tripod bushes.
POCKET TIMER Mar 82. £3-71,
GUITAR TUNER Mar 82. £15-83.
C'A.R OVERHEATING ALARM, Feb. 82.
£8-

STABILISED POWER
SUPPLY. Jan,82. £24-58

MINI EGG TIMER. Jan.82. £3-94

glREN MODULE, Jan. 82. {ess speaker,

S-57,
MODEL TRAIN CHUFFER. Jan. 82,
£8-27.

SQUARE SIX. Dec. 81. £4-70,
GUITAR ADAPTOR. Dec. 81. £3-.76
REACTION METER. Dec. 81. £17-55.
:%I&TRONIC IGNITION. Nov. 81.

S 88.
SIMPLE INFRA RED REMOTE CON-
TROL. Nov. 81, £18-98.
PREESURE MAT TRIGGER ALARM.
Nov, 81. £8-27 { ess mats.
EXPERIMENTER CRYSTAL SET.
Nov. 81, Less acrial. £5-99,
Headphones. £2-98 extra.
CAPACITANCEMETER. Oct. 81. £23-51,
SUSTAIN UI;IIT. Oct. 81. £12-76.

EAD LS
CONTINUITY TESTER. £3-95.
PHOTO FLASH SLAVE. £3-46.
FUZZ BOX. £7-29.
QOPTO ALARM, £6-78.
S0IL MOISTURE UNIT. £5-81.
ICE ALARM. £7-89.
812V POWER SUPPLY. Sept. 81. £17-88
CMOS CAR SECURITY ALARM.
Sept. 81. £9-,08
CMOS DIE, Sept. 81, £7-.99
LED SANDGLASS. Aug. 81, £8'53.
CMOS METRONOME. Aug. 81. £8-23.
COMBINATION LOCK. July 81, Less
case, £19°58.
BURGLAR ALARM SYSTEM. June 81
less bell, Joop & Mic's. £40-98,
TAPE AUTO START, June 81, £12:79.
LIGHTS REMINDER AND IGNITION
LOCATOR E.E. May 81. £5,66
SOIL MOISTURE INDICATOR E.E.
May 81. £4-09.
GUITAR HEADPHONE AMPLIFIER
£.E, May 81. £4-23,
PHONE BELL REPEATER/BABY
ALARM E.E, May 81. £566.
INTERCOM. Aprii 81. £22-23,
SIMPLE TRANSISTOR & DIODE
TESTERS. Mar. 81. Ohmeter version
£2-02, Led version £2-73
MINI SIREN. Mar. 81. £8-04.
LED DICE. Mar. 81. £8-44.
LED FLASHER. Mar. 81. £4-29,

MODULATED TONE DOORBELL.
Mer, 81, £6 84,

BENCH POWER SUPPLY. Mar. 81.
£53-47.

THREE CHANNEL STEREO MIXER.
Feb. 81. £18-69.

SIGNAL TRACER. teb, 81. £8-17 less
probe.

Ni-Cd BATTERY CHARGER. Feb. 81.
£13-81,

ULTRASONIC INTRUDER DETEC-
TOR. Jan, 81 less case. £53-47.

2 NOTE DOOR CHIME. Dec. 80. £190-32.
LIVE WIRE GAME. Dec. 80. £11-70.
GUITAR PRACTICE AMPLIFIER.
Nov. 80. £12-82 less case. Standard case
£3-88, High quality case £8-33,

SOUND TO LIGHT. Nov. 80. 3 channel.
£21-34.

TRANSISTOR TESTER.
£11-63 inc, test leads.
AUDIO EFFECTS UNIT FOR WEIRD
SOUNDS. Oct. 80. £13-11.

BICYCLE ALARM. Oct. 80. £10-35 less
mounting brackets,

IRON HEAT CONTROL. Oct. 80. £5-86.
TTL LOGIC PROBE, Sept, 80, £5-18,
ZENER DIODE TESTER. June 80, £6- 8.
4 STATION RADIO. May 80, £16-29 lass

case,
Ic.l‘G‘I:TS WARNING SYSTEM. May 80,

Nov, 80.

BATTERY VOLTAGE MONITOR. May
80, £5-18.

CABLE & PIPE LOCATOR. Mar. 80.
£4-11 less coll former,

KITCHEN TIMER. Mar, 80. £14-65.
STEREQ HEADPHONE AMPLIFIER.
Mar, 80, £18-15.

MICRO MUSIC BOX. Feb. 80. £16-26.
Grey Case £3-00 extra.

SIMPLE SHORT WAVE RECEIVER.
Feb. 80, £25-86. Headphones £2-98,
SLIOE/TAPE SYNCHRONISER. Feb.
80. £12-30.

MORSE PRACTICE OSCILLATOR.
Feb, 80, £4-62.

SPRING LINE REVERB. UNIT. Jan, 80.
£25 88,

UNIBOARD BURGLAR ALARM. Dec.
79. £8-03,

BABY ALARM. Nov, 78. £9-60.
CHASER LIGHTS. Sept, 79. £23-40.
SIMPLE TRANSISTOR TESTER.
Sept, 79. £7-30.

DARKROOM TIMER. July 79. £2-89.
ELECTRONIC CANARY.June79.£588.
zlscaOCHIME DOORBELL. Feb. 79.

THYRISTOR TESTER. Feb. 79. £3-78.
FUSE CHECKER. Oct. 78. £2-31.
SOUND TO LIGHT, Sept. 78. £8-42,
CAR BATTERY STATE INDICATOR.
Sept. 78, Less case. £2-09,

R.F. SIGNAL GENERATOR. Sept. 78,
£28-72,

IN SITU TRANSISTOR TESTER.
June 78. £6-77.

WEIRD SOUND EFFECTS GENERA-
TOR. Mar. 78. £5-59.

AUDIO VISUAL METRONOME. .
e Jan.78

ELECTRONIC TOUCH SWITCH. Jan.
78. £2-73 less case.

RAPID DIODE CHECK. Jan. 78, £2-74.
PHONE/DOORBELL REPEATER. July
77. £7-48.

ELECTRONIC DICE. Mar. 77. £5 3.

MORE KITS AND
COMPONENTS
IN OUR LISTS

FREE PRICE LIST
Price list included with
orders or send sae (9 x 4)

cluded,

Itiustrations, product descriptions, circuits all in-

are stock lines for fast delivery.
Send 80p in stamps or add 80p to order.

1982 ELECTRONICS
CATALOGUE

Up-to-date price list enclosed, All products

CONTAINS LOTS MORE
KITS, PCBs &
COMPONENTS

MORE E.E. KITS PLUS H.E. and E.T.l. PRO-
JECT KITS IN THE PRICE LIST.

MAGENTA gives you

FAST DELIVERY OF QUALITY COMPONENTS & KITS.

All products are stock lines and are new & full speclfication. We give personal service &
quallty products to all our customers—HAVE YOU TRIED US 7

MAGENTA ELECTRONICS LTD.

ED44, 135 HUNTER ST. BURTON-ON-TRENT, STAFFS.,
DE14 2ST. 0283 65435. MON.-FRI. 9-5. MAIL ORDER ONLY.
ADD 45p P. & P. TO ALL ORDERS. pRrICES INC. VAT

Normal despatch by return of post.
OFFICIAL ORDERS WELCOME,
OVERSEAS. Payment must be in sterling,
{RISH REPUBLIC and BFPO: UK PRICES.
EUROPE: UK PRICES plus 10%.
ELSEWHERE: Write for quote.

SOLDERING/TOOLS

ANTEX X5 SOLDERING IRON
25W
SOLDERING IRON STAND .. £1-98
SPARE BITS. Small, standard,

large, 65p each. For X5 + X25
SOLDER. Handy size
SOLDER CARTON
DESOLDER BRAID
HEAT SINK TWEEZERS
DESOLDER PUMP £6-48
HOW TO SOLDER LEAFLET  12p

LOW COST CUTTERS ...... £1-69

LOW COST LONG NOSE

PLIERS...................... £1-68

WIRE STRIPPERS &

CUTTERS ................t. £2:69 MULTIMETER TYPE 2. (YN360TR)

HELPING HANDS JIG £6-30 """ ™" ""*“'s3¥ls5

Heavy base. Six bail and socket joints ILLUMINATED MAGNIFIERS

ailow inflnite variation of clips through Small 2” dia. (5x mag.) ...... £1-14
360°. Has 2{” diameter (25 x 1 magnifier Large 3% dia. (4x mag.) £2-40
ttached), used and ded , :
our utefl i = CASTINONWICE picoatromy £2-5
SCRE RIVERSET............ £1-93
VERO SPOT FACE CUTTER £1-49
PIN INSERTION TOOL .. £1.98 POCKETTOOLSET ............ £3 98

VEROPINS (pk of 100) 0-1” ...... §2p
MULTIMETER TYPE 1 (1,000 opv) £5-48
SET. 10 leads with 20 clips ...... 99
RESISTOR COLOUR CODE

DENTISTS INSPECTION MIRROR
£2:85

JEWELLERS EYEGLASS . .. £1-59

CALCULATOR ................ 21p  PLASTIC TWEEZERS ..........
CONNECTING WIREPACK TYPE PAIR OF PROBES WITH LEADS
ED. 11 coloyrs .................. 48p {cS) | . Y T L Tip

All top quality components as specified by Everduy Efectronics. Our kit comes
complete with FREE COMPONENT IDENTIFICATION SHEET. Follow this educa-
tional series and learn about electronics—Start Today,
LIST 1 and LIST 2 together £27-98, LIST 3 £5-98,

* % SPECIAL OFFER % % «

LISTS 1, 2 and 3 all bought together £33-48.
WOlODEN CASE KIT aiso avajlable £11-98—wood, formica, glue, screws etc. Cut
to size.
12 part geties, reprints available of previously published parts. 4Sp each.

LISTS 1,2, AND 3 ALL AVAILABLE NOW.
ALSO WOODEN CASE KIT.

TEACH IN 82

ADVENTURES WITH
MICROELECTRONICS

Similar to ‘Electronics’ below.

BOOKS

SEMICONDUCTOR DATA BOOK
Newnes £5-90
ELECTRONIC PROJECTS FOR HOME
SECURITY £3:35
ELECT. PROJECTS IN PHOTOGR/}_SP%!

Uses I.C.s. Includes dice, elec-
tronic organ, doorbell, reaction
timer, radio etc. Based on Bim-
board 1 bread board.

projects.

battery.

110 ELECT. ALARM PROJECT. 5-35 .
MODELCRML\LNApr&ggTSS 21.95 Adventures with Microelectronics
BAS'IIC ELECTRONICS. Theorycangg £2-55
practice N e
BEGINNERS GUIDE TO BUILDING | Component pack £29-64 less
ELECT. PROJECTS £1-50 | battery.

by Tom

Duncan

ADVENTURES WITH ELEGTRONICS *::

An easy to follow book suitable for all ages. Ideal for beginners.
No soldering, uses an S-Dec breadboard. Gives clear instructions
with lots of pictures. 16 projects—including three radios, siren,
metronome, organ, intercom, timer, etc. Helps you learn about
electronic components and how circuits work. Component pack
includes an S-Dec breadboard and all the components for the

Adventures with Electronics £2-40. Component pack £18-98 less

microprocessor.

digital electronics.

space invaders game, etc.

suggestions for ‘things to try'.

ADVENTURES WITH DIGITAL ELECTONICS

New book by Tom Duncan in the popular 'Adventures’ series.
This book of entertaining and instructive projects is designed for
hobbyists and students. It provides a stepping stone to the

The first part deals with the properties of some basic ICs used in

The second part gives details of how to build eight devices—
shooting gallery, 2-way traffic lights, electronic adder, computer

For each project there is an explanation of ‘how it works’ and also

No soldering—all circuits built on 2 Bimboard 1 breadboards.

Adventures with Digital Electronics book £3:25. Component
pack £42-50, ref. EEDC. Allthe components needed including
2 breadboards and hexadecimal keyboard. Available less
breadboards £29-98, ref. EEDF. Both less battery.
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The prepaid rate for classified
advertisements is 28 pence per word
{minimum 12 words), box number
60p extra. Semi-display setting
£7-24 persingle column centimetre
(minimum 2-5cm). All cheques,
postal orders, etc., to be made pay-
able to Everyday Eilectronics and
crossed 'Lloyds Bank Ltd.”” Treasury

CLASSIFIED

notes should always be sent
registered post. Advertisements,
together with remittance, should be
sent to the Classified Advertisement
Department, Everyday Electronics
Room 2612, IPC Magazines Limited,
King’s Reach Tower, Stamford St.,
London SE1 9LS. (Telephone

01-261 5942).

Receivers and Components

Educational

TURN YOUR SURPLUS capacitors, tran-
sistors etc., into cash. Contact Coles Hard-
ing & Co., 103 South Brink, Wisbech,
Cambs. 0945-584188. Immediate settlement.

AERIAL BOOSTERS trebles incoming sig-
nal, price £7-00. SAE leaflets. VELCO
ELECTRONICS, Ramsbottom, Lancashire
BLO 9AG.

P.C. BOARD S.8. 12inX12in 3 for £2-00,
glass fibre P.C board S.S. or D.S. 12in X 12in
£1-00 each. Add 60p P&P any quantity.
COOPER, 16 Lodge Road, Hockley, Birm-
ingham B18 SPN.

300 SMALL COMPONENTS, transistors,
diodes. £1-70 7ibs assorted components £4-25
10lbs £5:75. Forty assorted 74 series ICs on
panel £1-70, 500 capacitors £3-20. List 20p
refundable. Post 60p. Optionable insurance
20p. J. W. B. RADIO, 2 Barnfield Crescent,
Sale, Cheshire M33 INL.

RIDICULOUS RESISTOR SALE

3 watt carbon film resistors. 5%, tol. High quality resistors
made under exacting conditions by automatic machines.
E12 range 1RO to 10MO, Lot A. 1000. (25 per value). £8.
Lot B. 500 (25 per vaiue) £4-25. Lot C, 100 (25 per value)
90p£.101ders over £5 post free. Otherwise postage 15p
in £1,
1000 PCB type RESISTORS. £2-50. Bulk purchase
enables to offer 1000 mixed preformed. 5% tol. carbon
film resistors for PCB mounting. Huge range of preferred
values, £2-50 per 1000. 4000 for £8. Postage 15p in £1.
AC ADAPTORS. Ideal for powering small transistor
radios and catculators. Input 240V 50Hz. Output 6V
100 m.a, Fitted with calculator plug. Very compact.
Should be £3. Our price £1-75. p.p. 25p. 2 for £3:25 post
free. 9V 150 m.a. version, £2:50 each. p.p. 25p. 2 for
£4-50 post free. HAVE YOU SEEN THE GREEN CAT?
1000s ot new components, electronic, radio, audio, TV,
computers at unbelievably low prices. Send 50p and
receive list and FREE RECORD SPEED INDICATOR.
MYERS ELECTRONICS
Dept E.E, 12/14 Harper Street, Leeds LS2 7EA.
Tel. 452045

New retail premises at above add.ress. Callers welcome
9 to 5. Mon. to Sat.

Equipment Wire
MULTI-COLOUR WIRE-PACKS

28 Different Colours/Bi-colours
DEF61-12(part6) Type 2
Black - Blue - Brown - Green - Grey - Orange
Pink - Red - Viclet - White - Yellow - Green/Red
Green/Yellow - Grey/Blue - Grey/Black
Orange/Red - Orange/Black - Pink/Black
Purple/Red - Red/Black - Red/Blue - Red/Brown

LW Black

5 metres of each

7/0.2 set £6.55 16/0.2 set £€9.95

( Rel EE
cor Toohnoiogy || Lokt | erVE ot
briageworth 3
S flec Yy Hev'(ﬂc;lvozmve inclusive prices,

CM21 9LY

dision of Space Apphications Ltd
o [p— 0279 724970

POWER SUPPLIES, chassis mounted (un-
boxed). Output fully variable between $§
Volts and 27 Volts. Maximum current 1
Amp between 11 and 15 Volts. £8 post paid.
RUSSELL, 33 Longridge Avenue, Staly-
bridge, Cheshire.

Veteran & Vintage

COURSES—RADIO AMATEURS EXAMIN-
ATION. City and Guilds. Pass this impor-
tant examination and obtain vour licence.
with an RRC Home Study Course. For
details of this and other courses {GCE,
professional examinations, etc) write or
phone—THE RAPID RESULTS COLLEGE,
DEPT. JR2, Tuition House, London SWI19
4DS. Tel: 01-947 7272 (9 am-5 pm) or use

our 24 hour Recordacall Service: 01-946
1102 quoting Dept JR2.

Courses
CONQUER THE CHIP—master modern

electronics the practical way by seeing and
doing in your own home. Write for your
free colour brochure now to BRITISH
NATIONAL RADIO & ELECTRONICS
SCHOOL, Dept C3, Reading, Berks RG1 1BR.

Service Sheets

BELL’S TELEVISION SERVICE for service
sheets on Radio, TV etc. £1-25 plus SAE.
Colour TV Service Manuals on request.
SAE with enquiries to BTS, 190 King's
Rd. Harrogate, N Yorkshire. Tel: 0423 55885.

'‘'SOUNDS VINTAGE"
The only magazine for all vintage sound
enthusiats, packed with articles by top

writers, |govering gramophones, phono-

graphs, U78s, wireless, news, history, re-

—views, etc.

Bi-monthly. Annual subscription £8-75

(airmail extra). Send 75p for sampie copy.
212 Lower High St., Watford, Herts.

Full size Service Sheets by return £2
each plus L. S.AE. except C.T.V./
Music Centres from £3, Repair data with
circuits named T.V.s or early VHS/
Phillips Video Recorders £8-50. L.
S.A.E. for free 50p magazine/quota-
tionsjetc.

T.1.S. (E.E.), 76 Churches, Larkhall,
0698-383334. Lanarks ML9 1HE.

ORDER FORM PrLEASE WRITE IN BLOCK CAPITALS

Please insert the advertisement below in the next available issue of Everyday Electronics for....... ST R

insertions. | enclose Cheque/P.O. for £
(Cheques and Postal Orders should be crossed Lloyds Bank Ltd. and made payable to Everyday Electronics)

od Office: King's Reach Tower, Stamiord Strest, London BE1 LS.

Cempany reglistersd {n E

EVERYDAY ELECTRONICS

Classified Advertisements Dept., Room 2012,

King's Reach Tower, Stamford Straet, London SEI LS
Telephons #1-261 5942

Rate:

31p per word, minimum 12 words. Box No, 88p extra,
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Miscellaneous

PEN WATCH—Slim stainless steel pen,
combining quartz 5 function watch, easy
battery change, uses ‘Parker’ refill, guaran-
teed. ONLY £3-99. TAITS MAIL ORDER, 31
Lime Grove, Addlestone, Surrey.

FIBRE OPTIC GLASS LIGHT GUIDE,
0-064” distal diameter, £1-50 metre 0-031”,
£1-00 metre. Minimum order £3-00.
Nyewood Equipment, 91 Tilmore Gardens,
Petersfield, Hampshire,

SEND SAE (15!;p) for our catalogue for
details of ADS 6809 single board computer
1EEE S-100 standard, S-100 prombiaster
cluge card, synthetalker etc. Also com-
petitive prices for linear, CMOS, TTL and
other kits. MICRO TIMES, 19 Mill Street,
Bideford, North Devon EX3% 2JR,

LEARNING MICROCHIPS? How to build
and understand your own working micro-
chip circuits. Electronic games, Burglar
alarms, Information sheets. SAE for details.
All mail to: GH.T. LTD, PO Box DRSS,
Dover, Kent CT16 1UL.

THE SCIENTIFIC
WIRE COMPANY

PO Box 30, London E.4, 01 531 1568
ENAMELLED COPPER W|RE
WG 11b 8oz 4 0

S 2 oz
81to 34 3-30 1-90 3 00 0-80
3510 39 352 2-10 1-15 0-85
40 to 43 4-87 265 2-05 1:46
44 to 47 8:37 5-32 319 2-50
48 to 49 15-96 958 6-38 3-69

SILVER PLGATED COPPER VIIRE1 -

TINNED COPPER WIRE
14t0 30 1-39 0-94
10 x 30 mtr reels 3 amp PVC cable mixed colours 500
Prices include P & P vat. Orders under £2 ada 20p.
SAE for list of copper and resistance wire, Dealer en-
quiries welcome.

ELECTRONIC GAMES. Build your own
microchip games from our detailed cir-
cuits. SAE for details. GHT Ltd, PO Box
DRY5, Dover, Kent CT16 1UL.

TELETEXT (Oracle/Ceefax) add-on adap-
tors for your existing television. Only
£149-95 inclusive. Also Prestel. Fantastic
colour graphics for microcomputers, Avon
Office Services (EE), FREEPOST, Bristol
BS10 6BR (0272) 502008 anytime.

LEARN

ELECTRONICS WITHOUT
SOLDER

Build electronic
circuits without solder
on a Roden S-Dec.
This has built-in

contacts and holes into

which you plug your components.
Suitable for all ages. Can be used
time after time. Ideal gift for
students or experimenters.

Fult instructions and 2 circuit
diagrams with each S-Dec.

Send cheque or P 0. to:-

Roden Products, Oep EE %
High March, Daven(ry
Northants, NN11 4QF mcludmg pa&p

BEGINNERS KIT covers RADIO, DIGITAL,
OSCILLATORS, TIMERS. Instructions and
parts for fifteen projects (except 3 volt
battery), £9-50. VYTRON (EE-27), 5 Mariners
Drive, Portishead, Bristol BS20 8ET.

SOUND LIGHT. 750W output, housed plas-
tic box, £13-75; burglar alarm with buzzer,
mains operation, £19-50. S. DOLBEAR, 38
Avondale Crescent, Grangetown, Cardiff.

DIGITAL WATCH REPLACEMENT PARTS.
Batteries, displays, backlights, etc. Also re-
ports publications charts. SAE for full list.
PROFORDS, Copners Drive, Holmer Green,
Bucks HP15 6SGA.

FREE MULTIMETER (Brand new)! When
you order over £25 worth of our second-
hand Test Gear. For details large SAE to:
S.H.E., 5 St Joseph’s Park, Ballycruttle,
Downpatrick.

Everyday Electronics, October 1982

MIGHTY
NINETY
PACKS

SUPER VALUE PACKS ALL AT 90p each

BUY SIX PACKS AND GET A SEVENTH
FREE

Please add 20p per pack postage
Please allow 7 days delivery.

BAKER £69
50 WATT Post £2
AMPLIFIER

Buperior quality ideal for u;.ux/&-\ syslems. Disco's and
Groups. Two inputs with Mixer Volume Controls. Master Bass,
Treble and Gain Controls. 50 watts RM8. Three loudspeaker
outlets 4, 8, 16 ohm. AC 240V (120V available).

BAKER 150 Watt AMPLIFIER 4 Inputs £89

Mono 8lave 150W £75. post £2 Stereo Slave 8125, post £2

DRILL SPEED CONTROLLER LIGHT DIMMER KIT.
Easy to build kit. Controls up to 480 watts AC mains. £3
DELUXE MODEL Ready Bullt. 800 watts. £5

STEREO PRE-AMP KIT. All parts to build this pre-amp.
3 inputs for high, medlum or low gain per channel, with
volume control and P.C. Board, Can be ganged to make
mult{-way sterec mixers, £2-95

MN2, 200 } & {-watt Resis-
tors,

MN3. 100 1 & 2-watt Resis-
tors,

MN4. 50 Wirewound Resis-
tors.

MNS. 100 metal oxide Resis-~
tors, 1%, 2% and 5%.

MMNS. 12 asstd potentio-
meters.

MNT. 25 asstd skefeton pre-
set Resistors,

MNS. 50 asstd Electrolytic
Capacitors.

MNS. 100 asstd Ceramic
Cepacitors Plte. disc. tub
and monolythic etc.

MNt0. 100 mixed capacitors,
Polyester, Polystyrene,
Metallised, Radial and Axial
types.

MN11, 20 asstd Sllver Mica
Capacllorl

MN12, 8 Tantalum Bead
Capacitors (useful values).

MN13. 20 asstd Transistors,
BC, 2N Serles + Power etc.

MN14, 40 IN4148 Diodes.

MN19. 20 min. wire-ended
Neons.

MN17. 2 12-volt Relays. Ex
nearly new equip.

MN18. 15 P.C.B, mounting
M.E.S lampholders.

MN20. 1 240-110 to 12-volt.
100ma Transformer,

MN2{, 1 240-110 to 24-volt
100ma Transformer.

MN22. 8 2” Led’s with clips,
4 red, 2 yellow, 2 green.

MN23, 300 asstd screws,
nuts, washers, self-tappers
c.

MN2S. 80 Assoc. rubber

grommets.

MN28, 7Smts equipment,
wire, asstd colours and
sizes.

MN30.3 x 2m length, 3core.
mains cable.

MN32. 15 30pF Beehive trim-
mers.

MN34. 25 min glass reed
switch,

MN3S. 10 asstd switches,
toggle, slide, micro etc.

MN38. 10 sub-min SP. C/O
slide switch.

MN37, 10 asstd audio con-
nectors. Din phono etc.

MN40. 50 Polystyrene capa-
citors.

MN4S. 35 asstd diodes
Zener, rect, signai, switch-

MN48. 15 asstd  Zener
diodes.

MN4S, 200 items 4BA autd
tength ‘screws, nuts
washers,

MN49. 200 ltems SBA asstd
length  screws nuts &
washers.

MMNSO. 3 pieces of veroboard
useful sizes, min total 35 sq
inch:

MNS1. 10 x 0-2” red LED.
MNS2, 10 x 0-125” red LED,

MNS3. 20 x 01 mfd 25v
ceramic disc caps.

MNS4, 20 x 0-01 mfd 25v
ceramic disc caps.

MNSS. 10 watt audio amp
board with circuit.

MN38. 10 14 pin low profile
1C skt DIL.

MNS7, 10 16 pin low profile
IC skit DIL.

MNB0. 10 asstd TTL IC's,

MN83, 50 mixed polyester
caps €280, Selmens etc.

MNB84. 5 Press to make min
switches.

MN8S, 200 asstd veropins,
turret tags, PCB pins etc.

MNGS3. 4 min push to break
switch.

MNT0. PCB with push
sw with attractive
chrome plastic knobs
1 X BD241, 1 x
B8C300, 2 x BC237, 1 x

BC204, 4 x 1N4002, 2 x
CMOS 4025, 200mm fuse
holder + 22 resistors, capa-
citors, diodes etc,

MNT71. IZN414 RADIO IC.

SOUND TO LIGHT CONTROL KIT MK 1i

Complete kit of parts, printed ecircuit. Mains transformer.
3 channels. Up to 1,000 watts each. Will operate from 200MV
to 100 watts signal source. Snitable for home Hi-Fi 215
and all Disco Ampliflers. Cabinet extra £4-50. Post 95p
OR COMPLETE READY BUILT IN CABINET £27

200 Watt Rear Reflecting White Light Buibs. Ideal for Disco
Lights. Edison 8crew 75p each or 8 for £4 or 12 for £7-50.

MAINAR TRANSFORMERS Primary 240V A.C. POST
250-0-250V 80mA. 6-3V 3-5A. 6-3V ..85-00 £8

350-0-350V 250mA. 6-3V 6Amp C. T 28
220V 25ma. 6V 1A £2. 220V 45ma 6V 24 21
250V 60ma 6-3V 2A 21

General purpose tapped outputs voltages available.

2amp 3,4,5,6,8, Q. 10,12, 15, 18, 25 and 30V....26-00 £8

820248086 40, 48, 60 £26-00 22
0, 24, 80, 0, 48 60 £10-50 22

0, 48, 60 £12-50 £2

18 18 2 24 30 36 40, 43 60 216- 00 28

22-50 12-0-12V 2a £3-50 21

15-0-15V 2a . 21

20V 1a . 21

20V 3a 21

20-0-20V 1a . 21

20-40-60V 1a 22

25-0-25V 2a ...... 22

28V la Twice 23

21

12V 750ma 80; 22
12V 8a .. 21 £2
12V 2a 21 21

3 £3-00 3 25 £4-00
TOROIDAL 30-0-30V 4 Amp+20-0-20V } Amp £10-00 £2
CHARGER TRANSFORMERS RECTIFIERS
8-12V 3a . .24 6-12V 2a .
8-12V 4a 26-50 22 6-12V 4a .

80p

R.C.S. LOUDSPEAKER BARGAINS
3 ohm. 6 x 5in., 7 x din. £2-50, 8 x 5in, £3-00.
6}in. £3-00. 8in. £3-50. 10in. £4-00. 8 ohm. 2}in. £2-00,
8ia., 6 x 8in., bin. £8-50. 8in. £4-50. 10in. £5-00. 12in. £6-00.
16 ohm. 3§in. 6 x 4in. 5in. £2-50. 8in. £3-50, 10 x 6in. £4-00,
250hin. 34in. 35 ohm. 3in. £2-§0, Many others in stock.
Speaker Covering Material S8amples $1p. stamps.

Post 75p £3.95

R.C.8. LOW VOLTAGE S8TABILISED

POWER PACK KITS 90-100 mA

All parts and instructions with Zener diode printed circuit,
rectifiers and double wound malins transformer input 200-240
a.c. Output voltages available 6 or 7-5 or 9 or 12V d.c. up to

100mA. 8tate voltage.

PP BATTERY ELIMINATOR. BRITISH MADE £4.50
Malns Transformer Rectifier 9 volt 400wma. Post 75p
stabilised,, with overload cutout. Plastic case size 5 x 5} x 2.
Suitable Rldlo/Cmeues Fully Isolated and Smoothed.
DELUXE Switched Model 8-6-7}-9V 400ma. £7-50. post £1

THE "INSTANT” BULK TAPE ERASER

Suiclable‘tor cassettes and all sizes of tape reels.

A.C. mains 200/240V. PO!L

Ideal all Computer, £9.50

Tapes, Discs, Cass

HEAD DLMAGI\ETISER PROBE £5-00.
A.C. ELECTRIC MOTORS POST 75p.
2 Pole, 240V, 0-2 Amp. Spindle—
1-43 x 0-212in. £1-75. 2 Pole,
240V, 0-15 Amp Double spindle—
1756 x 0-16in. Each £1. 2 Pole,
120V, -5 Amp Spindle—0 75 x
0-2in. Two in series — 240V. 50p
each, Brush Motor. From a Food

| Mixer 240V, -3 Amp High Speed
and  Powerful 8pindle—0-5 x

0-25in. £2:85. Good Selection.
‘ B.S.R. Motors £4. Garrard Motors £5.

ALUMINIUM CHASSIS 18 s,w.g. Undrilled, 4 sides, riveted
corners; 6 x4 x 2}in, £1-45; 8 x 6 x 2¢in. £1-80; 10 x 7 x 2}in.
£2-30; 14 x 9 x 2}in. £3-00; 16 X 6 X 2}in. £2-90; 12 x 3 x 2§in.
£1-80; 12 x 8 X 2}in. £2-60; 16 X 10 x 2}in. £3-20.

ALI ANGLE BRACEET 6 x § x }in. 25p.

ALUMINIUM PANELS 18 ».w.g. 12x12in. £1-50; 14 x 9in.
£1:45; 6 x 4in. 43p; 12 x 8In. £1-10; 10 x 7in. 96p; 8 x 6in. 72p.
14 x 3in. 72p; 12 x 5in. 72p; 16 x 10in. £1-68; 16 x 6in. £1-10;
ALUMINIUM BOXES. MANY OTHER S8IZES IN STOCK.
4 x 2} x2in. £1-60; 3x 2 x 1in, 80p; 6 x4 x2in. £1-60; 8 x 6 x
3in £2°50: 12x 5 x 3in £2-75: 6 x 4 x 3in £1-80; 10 x 7 x 3in £3,

HIGH VOLTAGE ELECTROLYTICS 32+432/350V ...... 50p
-9

CHORDGATE
LIMITED

RETAILER SHOPS AT
75 FARRINGDON ROAD
SWINDON, WILTS.
Tel. (0793) 33877

21 DEPTFORD BROADWAY
LONDON SES3

5p  32+32/500V ...£1-80
85p 32+32+32I352V 5p
-..75p 164324 32/500V £2

BSR HI-Ft AUTOCHANGER ¢
Btereo Ceranmic C.Anndge ‘ | 8
Plays 12in., 10in., or 7in. Post on
records Auto or Manual, Al
Quality unit 240V AC Decks
8ize 13} x 11}in. £2 -

BSR 8ingle Player P204 cueing device, Ceramic £1§ post £2
or with ADC. QLM 30/3 Magnetic cartridge. £20 post £2
BSR P184 QUALITY DECK. BELT DRIVE

VARIABLE SPEEDS, 1%n Turntable with £47
Strobe Markings, Balanced .Arm, Magnetic ..
Cartridge p"“ £3

BSR P170 Smgle Player. 8lim arm. 240V. AC.
Ceramic cartridge. Cueing device. Auto stop. £20 post £2

" Belt drive, magnetic c cartridge, .
ueing device. 12 volt D.C. ‘24 post £2
. Bingle Player. 9 volt D.C. motor, rim
drive. ceramic ic cartridge. ‘ 18 post ‘52

Radio Component Speclallsts
337, WHITEHORSE ROAD, CROYDON,

SURREY, U.K. TEL: 01-684 1665
Post 85p Mmimum. Callers Welcome. Closed Wed,
Same day despatch, Acceas-Barclay-Visa. Lists 31p,
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Kit includes tape transport mechanism, ready punched and
back printed quality circuit board and all electronic parts.
i.e. semiconductors, resistors, capacitors, hardware, top
cover, printed scale and mains transformer.

You only supply solder and hook-up wire.

Self assembly simulated wood cabinet — only

£4.50 + £1.50 p+p. £32.95
Featured in April issue of P.E. Reprint 50p. Free with kit.

+ £2.75 p&p.

ELECTRONICS ONLY!
ol o updenra vou exsing o £ 18G5

conductors, 1C's, Capacitors, resistors. +£1.40p&p

STEREO AMPLIFIER KIT

» Feat s ing latest SGS/ATES TDA 2006 10 watt output
IC’s 1sith in-built thermal and short cirsuit protection.
#+ My lard stereo preamplifier module. » Attractive

bl ¢ « vinyt finish cabinat, 9" x 8% ' x 3% (approx).

- 10+10 stereo converts to 2 20 watt disco amplifier.
"0 complete you just supply connectingwire

and solder. Features include din input sock-

ets for ceramic cartridge, microphone, tape

£16-50 ........

RECORDERKIT

® NOISE REDUCTION SYSTEM
® AUTO STOP @ TAPE COUNTER
® SWITCHABLE E.Q.
® INDEPENDENT LEVEL CONTROLS
® TWIN V.U. METER
® WOW& FLUTTER 0.1%
® RECORD/PLAYBACK I.C. WITH
ELECTRONIC SWITCHING
® FULLY VARIABLE RECORDING BIAS FGR
ACCURATE MATCHING OF-ALL TAPES

This easy to buiid 3 band stereo
AM/FM tuner kit is designed incon-
junction with P_E. (July 81 issue).
For ease of construction and align-
ment it incorporates .hree Mullard
modules and an I.C. IF System.
FEATURES: VHF, MW, LW bands,
interstation muting and AFC on VHF.

or tuner. Outputs — tape, speakers and head-
phones. By the press of a button it transforms
into a 20 watt mono disco amplifier with
twin deck mixing. The kit incorporates a
Multard LP1183 pre-amp moduie, pios pow-
er amp assembly kit and mains power supply.
Aiso features shider controls, push button
switches, fascia, knobs and contrasting case.
Instructions 50p — supplied free with kit.

HIGH POWER
MODULE

SPECIFICATIONS: Suitabie for 4 to 8 ohm
speakers. Frequency response: 40Hz - 20K Hz.
Input sensitivity. P.U. 150mv, Aux 200mV,
Mic. 1.BmV. Tone controls. Bass +12dB @
60Hz, Treble +12dB @ 10KHz Distortion

0.1% typ. @ 8W. Mainssupply. 220 - 250v 50Hz.

8" SPEAKER KIT— Two 8" twin cone domes

tic speakers. £4.75 a stereo pair plus £1.70 p&p.

]

Tuning meter. Two back printed pcb's.

Ready made chassis and scale. Aeriat: AM

— ferrite rod, FM — 75 or 300 ohms. Stabilised
power supply with ‘C’ core mains transformer.
Alt components supplied are to P E. strict
specification. Front scate size. 10%"'x 2% 'app.
Complete with diagram and instructions,

Seif assembly simulated wood cabinetsieeve
to suit tuner only. Finish size: 11%"'x 8%

x 3%". £3.50 Plus £1.50 p&p.

Reprint 50p - FREE with kit.

Al maii to:21A HIGHSTREET, ACTON, W3 6NG.
Note' Goods despatched to U.K. postal addresses

T
== +£2.50
[
£17.95
[ SPECIAL OFFER! TUNER KIT PLUS:
| * Matching |.C. 10 watt per channe! Power
| amp kit. = Mullard LP1183 built pre-amp,
| suitabte for ceramic pickup and aux. inputs.
» Matching power supply kit with trans-
former. = Matching set of 4 slider controls
for bass, treble +volis. £21.95 + £3.80 p&p.

ALL CALLERS TO: 323 Edgware Rd, London W2,
Tel: 01-723 8432. 9.30 - 5.30, closed all day Thurs

SPECIFICATIONS. Max output power: 125w rms.
Operating voltage {DC): 50-80max. Loads: 4 - 16
ohms. Frequency response measured @ 100 watts:
25Hz - 20KHz. Sensitivity for 100 watts: 400mV @
47K. Typical T.H.D. @ 50 watts: 4 ohms: 1%.
Dimensions: 205 x 90 and 190 x 36 mm,

B .
KIT: £1°'5° BUILT £14'25

+£1.15 p&p +£1.15 p&p.

onty. All items subject to availability. Prices correct
at 30/6/82 and subject to change without notice.
Please allow 7 working days from receipt of order
for despatch. RTVC Limited reserve the right to
update their products without notice. Send S.A.E.
for full list of products.

Telephone or mail orders by ACCESS are

ALL PRICES INCLUDE VAT AT 15%.

R|ITnV
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6 prano type keys

Specification and Price: -

15" 100 watt RM.S. Impedance 8ohm
59 oz. magnet, 2'° aluminium voice coil
Resonant Frequency 20Mz. Frequency
Response to 2.5KHz. Sensitivity 97dB.
Price £32 each. £2.50 Packing and Car-

riage each

ol

«~30¢ B.K. ELECTRONICS %jq
A SOUND CHOICE

% PROMPT DELIVERY % PRICES INCLUDE VA.T. &« AMPLESTOCKS -
A PERSONAL SERVICE FROM A SMALL EXPANDING COMPANY

STEREO CASSETTE TAPE DECK MODULE.
Comprising of a top panel and tape mechan-
ism coupled to a record/play back printed
board assembly. Supplied as one complete
unit for horizontal installation intd cabinet or
console of own choice. These units are brand
new, ready built and tested.

Features: Three digit tape counter. Auto-
stop. Six piano type keys, record, rewind,
fast forward, ptay, stop and eject. Automatic
record level control. Main inputs plus
secondary inputs for stereo micréphones.
Input Sensitivity: 100mV to 2V Input Im-
pedance: 68K. Output level: 400mV to both
left and right hand channels. Output tm-
pedance: 10K. Signal to noise ratio: 45dB.
Wow and flutter: 0.1% Power Supply re-
quirements: 18V DC at 300mA. Connections:
The left and right hand stereo inputs and
outputs are via individual screened leads, all
terminated with phono plugs (phono sockets
provided). Dimensions: Top panel 5%2in x
11Vain. Clearance required under top panel
2Vain. Supplied complete with circuit dia-

ram and connecting diagram Attractive
lack and silver finish.

Price £26.70 + £2.50 postage and packing
Supplementary parts for 18V D.C. power
supply (transformer, bridge rectifier and
smoothing capacitor) £3.

NEW RANGE QUALITY POWER LOUD-
SPEAKERS (15'', 12" and 8''). These
loudspeakers are ideal for both hi-fi and
disco applications. Both the 12" and 15°
units have heavy duty die-cast chassis
and aluminium centre domes. Alt three
units have white speaker cones and are
fitted with attractive cast aluminium
{ground finish) fixing escutcheons.

12’ 100 watt R.M.S. Impedance 8 ohm, 50 oz. magnet 2 aluminium voice co
Resonant Frequency 25Hz. Frequency Response to 4KHz. Sensitivity 95dB Price
£23.70 each. £2 50 Packing and Carriage each

8” 50 watt R.M.S. Impedance 8 ohm. 20 0z magnet. 13” aluminium
voice coil, Resonant Frequency 40Hz, Frequency Response to 6KHz,
Sensitivity 92dB. Also available with black cone fitted with black metal
protective grill. Price: White cone £8-90 each. Black cone/grill

£9-50 each. P. & P. £1-25.

PIEZO ELECTRIC TWEETERS - MOTOROLA

Join the Piezo revolution. The low dynamic mass {no voice coil} of a
Piezo tweeter produces an improved transient response with a lower
distortion level than ordinary dynamic tweeters. As a crossover is not
required these units can be added to existing speaker systems of up
to 100 watts (more if 2 put in series). FREE EXPLANATORY LEAFLETS
SUPPLIED WITH EACH TWEETER.

TYPE ‘C’

TYPE 'E’

% SAE forcurrent lists. % O
applicable) in special energy a

TYPE ‘F'

TYPE *A’ (KSN1036A) 3” round with protec-
tive wire mesh, ideal for bookshelf and medium
sized Hi-Fi speakers. Price £3 45 each.

TYPE 'B’' (KSN1005A) 347 super horn. For
general purpose speakers, disco and P.A.
systems, etc. Price £4-35 each.

TYPE 'C' (KSN6016A) 2” x 5” wide dispersion
horn. For Hi-Fi systems and quality discos,
etc. Price £5-45 each.

TYPE 'D' (KSN1025A) 2” x 6” wide dispersion
horn. Upper frequency response retained
extending down to mid range (2,000 c/s).
Suitable for Hi-Fi systems and quality discos.
Price £6 90 each.

TYPE ‘E' (KSN1038A) 33" horn tweeter with
attractive silver finish trim. Suitable for Hi-Fi

TYPE ‘D’ monitor systems, etc. Price £4 35 each.

TYPE ‘F' (KSN1057A) Cased version of type
‘E'. Free standing satellite tweeter. Perfect
add on tweeter for conventional loudspeaker
systems. Price £10-75 each.

U.K. post free (or SAE for Piezo leaflets).

X2 2 2%

1000 MONO DISCO MIXER—
completely buiit and tested
employing modern LC. circuitry.

Can be mounted vertical or hori-
zontal into cabinet, console, etc.
Two turntable inputs (ceramic) plus aux. (tape)

and mic. inputs. Headphone monitor socket. Compatible with OMP100 Power Amp. (500mV O/P ).

1 K-WATT SLIDE DIMMER

Controls foads up to 1TKW.

Compact Size 43” x 1%” x 23",

Easy snap in fixing through panel/cabinet cut out.
{nsulated plastic case.

Full wave control using 8 amp triac.

Conforms to BS800.

Suitable for both resistance and inductive loads.
Innumerable applications in industry, the home,
and disco's/theatres, etc.

Price £11 70 each + 50p P&P. (Any quantity.)

Controls: Microphone talk over switch with separate volume, treble and bass.
hree main fader (level) controls with master volume, trgble and bass.
Monitor selector switch with monitor level control. Mains On/Off switch.
Smart black finish. Size: 535 x 110 x 60mm. Power requirements: 240V A.C.

Price: £39 99 + £2-25P & P.

12" 80 watt RM.S. loudspeaker.

A superb general purpose twin cone loud
speaker 50 oz magnet. 2'° aluminium
voice coll. Rolied surround. Resonant fre-
quency 25Hz. Frequency response to
13KHz. Sensitivity 35dB. Impedance 8ohm.
Attractive blue cone with aluminium
centre dpme.

Price £47 99 ea + £2:50 P& P.

B.K. ELECTRONICS ...

37 Whitehouse Meadows, Eastwood, Leigh-on-Sea, Essex SS95TY
tficial orders welcome. % All prices include VAT. % Mail order only. % All items packed (where
bsorbing PU foam. Callers welcome by prior appointment, please phone 0702-527572.

B.S.R. P232 TURNTABLE

P232 Turntable % 'S’ shaped tone arm

% Beltdriven % Aluminium platter

% Cueinglever % 240volt AC operation (50Hz)
% Cut-out template supplied

% Used as standard by Hi-Fi and Disco
manufacturers

* Fitted with either a magnetic or ceramic
cartridge, please state cartridge required

Price £22-50 + £2 S0P & P.

M POWER AMPLIFIER MODULES
100 WATTS R.M.S.

Power Amplifier Moduies with integral toroidal

transformer power supply and heat sink. Sup-

plied as one complete built and tested unit,

Can be fitted in minutes. Auxilliary stabilised

supply and drive circuit incorporated to power
an L.E.D. Vu meter available as an optional

extra.
SPECIFICATION:
Max. output power 100 watts R.M.S. (OMP 100)

Loads: (Open and shortcircuit proof) 4-16 ohms
Frequency Response: 20Hz—25KHz +3dB
Sensitivity: for 100 watts 500mV at 10K

T.H.D. 00-1%

Size: 360 x 115 x 80mm

Prices: OMP 100 £29-99 P & P £2:00
V.u. Meter £6-50

MULLARD SPEAKER KITS

A PURPOSELY DESIGNED 40 WATT R.M.S.
8OHM SPEAKER SYSTEM RECENTLY
DEVELOPED BY MULLARD'S SPECIALIST
TEAMIN BELGIUM. Kitcomprises a Mullard 8"
Woofer with foam surround and aluminium
voice coil. Mullard 3” high power dome
tweeter. B.K.E. built and tested crossover,
based on Muilard circuit combining low foss
components, glass fibre board and recessed
foud: ker terminals. R ded cabinet
size 240 x 216 X 445 mm.

A superb sound at a relatively low cost.
Complete with instructions. Price £14-50 +
£1-50 p & p per kit.

New 57 30 watt mini version of above now
available. Recommended cabinet size 180 x
:(5§ % 295 mm. Price £13-80 + £1-00 p & p per

it.

il



* Two-colour print for key caps.
* Amazing low price.

25W STEREO MOSFET AMPLIFIER

A superb new amplifier at a remarkably low price.

r channel into 8S1 at 1KkHz both channels driven.

to 40kHz +1dB.
nd high reliability power MOSFET

% Qver 26W pe

% Frequency response ZQHZ

* Low distortion, low noise @
output stage. _

% Extremely easy 1o buul_d. Alm
cutting interwiring to |ut§t n75)
and mains lead terminationsi. _ N

* Complete kit contains ev(ervthlng you needb;::giudmg p
drilled and printed chassts and wooden ca ]

Full details in our projects book. Price 80p.
~~  gomplete kit for only £49.95 incl. VAT and carriage.

ing fi n peb,
ost everything fits on mal
wires (plus toroidal transformer

Order As XA03D
Order As LW7IN

MAPLIN'S FANTASTIC PROJECTS

Full details in our project books only 60p each.

in Book 1 (XAO 1B} 120W rms MOSFET Combo-Ampiifier - Universal Timer with 18
program times and 4 outputs - Temperature Gauge - Six Vero Projects

In Book 2 (XAQ2C) Home Security System - Train Controller for 14 trains on one circuit -
Stopwatch with multiple modes - Miles-per-Gallon Meter

In Book 3 (XAO3D) ZX81 Keyboard with electronics - Stereo 25W MOSFET Amplifier
Doppler Radar Intruder Detector - Remote Control for Train Contralier

In Book 4 (XAQ4E)" Telephone Exchange expandable up to 32 extensions - Ultrasonic
Intruder Detector - Frequency Counter 100Hz to 500MHz Remote Control for 256W Stereo
Amplifier

“Projécts for book 4 were in an advanced state at the time of writing, but contents may change prior to
publication (due 14th Aug 1982).

MORE GREAT KITS FROM MAPLIN
Matinée Organ {see box above)

Spectrum Synthesiser. Full details in book XH56L. Price £1.00
gggg :g‘;:m‘:;’er} Full details in book XF11M. Price £2.00

150W Power Amp Kit LW32K. Price £17.95*

75W MOSFET Power Amp Kit LWS 1F. Price £11.49*

50W Power Amp Kit LW35Q. Price £14.95*

15W Power Amp Kit YO43W. Price £6.45*

8W Power Amp Kit LW36P. Price £4.45*

*Construction details with kit. {Power supply not included — details with kit).

ELECTRONIC
SUPPLIES LTD.

All mail to:

P.O. Box 3, Rayleigh, Essex SS6 8LR

Tel: Sales (0702) 552911 General (0702) 554155

Shops at’

159 King St., Hammersmith, London W6. Tel: 01-748 092€

284 London Rd., Westcliff-on-Sea, Essex. Tel: {0702) 554000

Lynton Square, Perry Barr, Brmingham. Tel: {021) 366 7292

Note: Shops ¢losed Mondays

KEYBOARD KIT WITH ELECTRONICS FOR ZX81

* A full size, full travel 43-key keyboard that's simple to add to your ZX81 (no soldering in ZX81).

* Complete with the electronics to make “Shift Lock”, “Function” and “Graphics 2" single key selections making entry far easier.
* Powered from ZX81's own standard power supply - with special adaptor supplied.

Full details in our projects book. Price 60p. Order As XAO3D.
Complete kit for only £19.95 incl. VAT and carriage. Order As LW72P.

Compler_e kits av.ailable:

Electronics - ¢
Cabingt - £9 299'95'

Mo casse

9.SQ (carriage extra),
tte price ¢ 199 Order g XX43w

HOME SECURITY SYSTEM
-y . Six independent channels -2 or 4 wire
1 operation. External horn. High degree
B of protection and long term reliability.
* Full details in our projects book.
Price 60p.
Order As XADZC.

Maplin |
aunches \
A new way of buying from Map"ﬁ PCARD
Now Maplin have the l
their o i
You could have gne too! B

APPLY NOwr

Write to our Raylei
yleigh address for detaj i
tails or pick upale i
aflet in our sho,
ps.

NEW SHOP IN BIRMINGHAM

Visit our brand new shop in Birmingham for our
complete range of electronic components and
computers. )

Come and see us at Lynton Square, Perry
Barr, Birmingham {just off the junction of the
Quter Ring Road A4040 and Birchfield Road
A34). Tel: 021-356-7292. Excellent free
parking.

Opening Tuesday 24th August, 1962

Don't miss out - get a copy of our catalogue now!
Over 140,000 copies sold already!

On sale now in all bianches of WHSMITH & prce £1

320 big pages packed with data and pictures of over 5,500 items

Post this coupon now!

Please send me a copy of your 320 page catalogue | enclose £1.25 {inc. 25p pép). If
1 am not completely satisfied | may return the catalogue to you and have my monev
refunded. '

If you live outside the UK. send £1.68 or 12 International Reply Coupons.

Name

Address

Detivery within 14 days EE/10/82



