
October "80
ISSN 0142-6192

55p

SPECIAL ISSUE
ELECTRONICS AROUND THE HOUSE

Including six DIY projects for the home

WITH THIS ISSUE YOU CAN BUILD:
AN INTRUDER ALARM TO PROTECT YOUR VALUBLES

A TUG-OF-WAR GAME TO TEST YOUR STRENGTH
A TEMPERTURE CONTROLLED SOLDERING IRON

AN INEXPENSIVE LIGHT DIMMER



and it didn't take very long either. Electronics have evolved faster than anything else. From Marconi's first crackling
morse transmissions to minichip in a lifetime. But space-age technology poses it's own problems to dealers anywhere.
The days you strung your own aerial with a length of copper wire bought just around the corner are over. Nowadays,

if you want the best you'll probably have to go to
the States, or Japan, or Denmark ...

or you can contact us. We're not just
around the corner, but very nearly so.

Located just about an hour from
London, near Schiphol airport in
Holland we have one of
Europe's largest collections of
aerials, CB equipment, accessories,
electronics etc. from all over the
world. Whether it's Danish, Japanese,

American or anything else, we've got
all the top names at bottom prices.
So, plug into the mains and contact

WNTJOY 103 High Street,
Ltd. Shepperton,

Middlesex TW 17 9BL,
England Tel. Walton -

on -Thames (STD
09322)
48145

Or just simply call us.

TON MILERS ELEKTRONIKA
Aalsmeerderdijk 349,1436 BH Rijeenhout -
Holland, telefoon 010 3.1 2977-2 6611(4 lijnen),
telex 15181 tonel nl. ( vlak bij Airport Schiphol).

r

efECTRONICS HAVE GROWN UP
WHY DON'T YOU,T00



Wf114 THIS ISSN YOU CAN BUILD:
AN INTRUDER ALARM TO PROTECT vOIN IIELUBLES

 TUG -OF -HAIR GAME TO TEST vOiJII STRENGTH
A TEEPERPARE CONTROLLED SOLDERING NON

AN INEXPENSIVE LIGHT MINIM

A DI Munitive project, see page 33.

Manual to Microchip - see page 43.

daela/e

FEWATCHOOG

Prevent pinching, see page 59.
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Simply ahead ...
POWER AMPLIFIERS
ILP Power Amplifiers are
encapsulated within
heatsinks designed to
meet total heat
dissipation needs. They
are rugged and made to
last a lifetime. Advanced
circuitry ensures their
suitability for use with the
finest loudspeakers, pick
ups, tuners, etc. using
digital or analogue sound
sources.
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Model
Output
Power
R.M.S.

Dis-
torsion
Typical
at 1 KHz

Minimum
Signal/
Noise
Ratio

Power
Supply
Voltage

Size
in mm

Weight
in gms

Price +
V.A.T.

HY30 15 W 0.02% 100dB -20 -0 +20 105x50x25 155 £6.34
into 8 Sil +95P

H Y50 30 W 0.02% -25 -0- +25 105x50x25 155 £7.24
into 8 7 100dB + C 1 09

HY120 60 W 0.01% 100 dB -35 -0- +35 114x50x135 575 £15.20
into 8 S2 4 E2 28

HY200 120 W 0.01% 100 dB -45 -0- +45 114x50x85 575 £18.44
into 8 S2 + E2 77

HY400 240 W 0.01% dB -45 -0 45 114x 100x85 1 15Kg f27.68
into 4 12 100 ., E4 15

ILP PRE -AMPS ARE

COMPATIBLE WITH ALL

ILP POWER AMPS AND PSUs

POWER SUPPLY UNITS

Load impedance - all models 4 CI -
Input sensitivity - all models 500 mV
Input impedance - all models 100K fl
Frequency response - all models 10Hz - 45 KHz -3d8

ILP Power Supply Units with transformers made in
our own factory are designed specifically for use
with ILP power amplifiers and are in two basic
forms - one with circuit panel mounted on con-
ventionally styled laminated transformer, for PSU
30 and 36 - in the other, for larger PSUs, ILP
toroidal transformers are used which are half thb
size and weight of laminated equivalents, are more
efficient and have greatly reduced radiation.

PSU 30 -± 15V at 100mA to drive up to 1 2xHY6 or
6xHY66 £4.50+10.68 VAT

THE FOLLOWING WILL ALSO DRIVE ILP PRE -AMPS

PSU 36 for 1 or 2 HY3Os £8.10+ £1.22
PSU 50 with toroidal transformer for 1 and 2

HY5(41 £9.75+£1.46 VAT
PSU 60 with.toroidal transformer for 1 HY120

£9.75+£1.46 VAT
PSU 70 with toroidal transformer for 1 or 2

HY120s £13.61+£2.04 VAT
PSU 90 with toroidal transformer for 1 HY200

£13.61+£2.04 VAT
PSU 180 with toroidal transformer for 1 HY400 or

2xHY200 £23.02+ £3.45 VAT

AVAILABLE ALSO FROM WATFORD ELECTRONICS, MARSHALLS AND CERTAIN OTHER SELECTED STOCKISTS.
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Simply fill in order coupon with payment or
credit card instructions. Post to address as
below but do not stamp envelope - we pay
postage on all letters sent to us by readers of
this journal.

ELECTRONICS LTD. 1

Kw 1112
FREEPOST 6 Graham Bell House, Roper Close, I

Canterbury, Kent CT2 7EP.
Telephone (0227) 54778 Telex 965780

this time with two
new pre - amps

TAPE IN )

TAPE
OUT
AUX)

RAD

HAG

GND

LTAPE

MONITOR
SWITCH

VOLUME
100K LIN

SOURCE
SWITCH

SCHEMATIC BLOCK DIAGRAM
OF HY6 PRE -AMP, WITH
STEREO CONNECTION SHOWN

I L P POWER
SUPPLY UNIT

HY6 mono HY66 stereo
When ILP add a new design to their audio -module range, there have to be very
special reasons for doing so. You expect even better results. We have achieved
this with two new pre -amplifiers - HY6 for mono operation, HY66 Ifor stereo.
We have simplified connections, and improved performance figures all round.
Our new pre -amps are short-circuit and polarity protected; mounting boards
are available to simplify construction.
Sizes - HY6 - 45 x 20 x 40 mm IHY66 90 x 20 x 40 mm Active Tone Control
circuits provide ± 1 2dEl cut and boost. Inputs Sensitivity - Mag PU - 3mV
Mic -selectable 1 -12mV All others 10OrnV Tape 0/P - 1 00mV
Main 0/P - 500mV: Frequency response -D C to 100KHz - 3dB

HY6,1,
5.60

+ VAT 8411

HY66 stereo

10.60
+ VAT

Connectors included
B6 Mounting Board
78p + 121 VAT
B66 Mounting Board
99p + 151) VAT

III LOW DISTORTION - Typically 0.005%

S/N RATIO - Typically 90 dB (Mag. P.U.- 68 dBI.

II HIGH OVERLOAD FACTOR -38 dB on Mag. P.U.

III LATEST DESIGN HIGH QUALITY CONNECTORS.

II REQUIRE ONLY POTS,SWITCHES, PLUGS AND SOCKETS.

 COMPATIBLE WITH ALL ILP POWER AMPS AND PSUa.

El NEEDS ONLY UNREGULATED POWER SUPPLY ±15V to 50V.

* ALL U.K. ORDERS DESPATCHED POST PAID
HOW TO ORDER, USING FREEPOST SYSTEM r

Please supply

Total purchase price

I enclose Cheque  PostalOrders E International Money Order 

Please debit my Access/Barclaycard Account No.

NO QUIBBLE
5 YEAR GUARANTEE

7 DAY DESPATCH ON
ALL ORDERS

BRITISH DESIGN AND
MANUFACTURE

FREEPOST SERVICE

see below

NAME

ADDRESS

Signature

NM
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Monitor
Shoulder Sounds

You may have heard of the 'Bone
Fone', it's a kind of flexible stereo
radio that hangs around your neck.
Well, we've just had the opportunity
to try one out. The Bone Fone has
been on sale in the USA for a few
months now and it's proving very
popular with joggers and skaters.
Not having too many joggers or
skaters in the HE office our 'field
tests' have been a little less than
vigorous. Initial reports were less
than enthusiastic as stereo reception
was a little noisy, which we dis-
covered was due to our review
model having an aerial designed for
the US market. Once outside the of-
fice though, things improved
dramatically (it must be the bars on
the doors and windows designed to
keep us in). Stereo reception was
quite acceptable and the AM side
worked OK under all conditions.

Only two little niggles, in the first

place the controls are badly sited, it's
quite difficult to tune it in by 'feel'
only and the stereo indicator light
might as well have been left out as
there's no way you could ever see it
unless you looked at yourself in a
mirror. The second problem arose
when gyrating with the music (as is
our wont after the odd shandy), the
directional nature of FM transmis-
sions caused a certain amount of
fading which could be awkward for
joggers unless they jog in straight
lines, parallel to the transmission
path. In all fairness though we
suspect this may be due to the aerial
which is not really suitable for our
FM service. The US style of 'satura-
tion' FM broadcasting dictates that a
certain amount of insensitivity be
built in. The Bone Fone will be
available in the next couple of
weeks. Kramer and Co are the people
to see, take along £39 and the Bone
Fone will be all yours. Kramer and Co
lurk at 9 October Place, London
NW41EJ.

Knight Moves

You guessed it, another chess com-
puter, this one is called simply
'Intelligent Chess' and comes from
Optim Games Ltd. At around £295 it
must be one of the most expensive
chess computers ever but it does
have an impressive line up of
features. First away is the built-in
cassette recorder, it will record up to
1,000 different games andlor an
audio commentary on a C90 cassette.
The cassette recorder can be used
with the 'Teacher' cassette (supplied
free) to help a beginner with the
basic moves, optional extras include
a selection of other pre-recorded

cassttes with titles like 'All Karpov's
games' or 'All named variations'. The
game is displayed directly on to a
standard colour TV set and will play
in any one of 13 levels.

Intelligent Chess is the first British
designed chess computer and has an
impressive pedigree. International
chess master David Levy was respon-
sible for the overall design and Barry
Savage of 'Softy' fame was responsi-
ble for the electronics. The program-
mer is one Mike Johnson, winner of
the first European microprocessor
chess tournament in 1978. With
names like that how can it fail? The
game will be available in October.
Optim Games live at 45 South Street,
Bishops Stortford, Hertfordshire.

Tall Boxes

If like the rest of us you keep your
tools and components in a selection
of cardboard boxes then you may be
in the market for one of these natty

little toolicomponent recepticles.
To give it its full (and rather splen-

did sounding) title, it's a 'Link-
Hampson Multiple Services Cabinet',
impressed huh? As you can see from
the photograph the top section
houses tools and the lower drawer
cabinet will happily hold all your
components. To stop them falling
out on the floor a hinged front panel
folds down to allow access to the
clear plastic drawers. The outer case
comes in a no-nonsense simulated
leather (at least they're honest about
it) with a sturdy carrying handle.
Link-Hampson assure us that extra
strength is guaranteed by incor-
porating reinforced side straps. All
this can be yours (without the tools)
for just £29.95, the cabinet on its own
is only £10. Link-Hampson are
awaiting your enquiry at 5 Bone
Lane, Newbury, Berkshire RG14 5TD.

Just before we went to press we
received news of another tool box,

this one is called the 'Rolykit'. It's
rather unusual in that instead of hav-
ing separate drawers or boxes it rolls
out from a handy looking hexagonal -
shaped carrying case. At first glance
it would appear that this is the ideal
method of jumbling up all your care-
fully sorted bits and pieces but some
clever design work has taken care of
that. Each compartment automatic-
ally covers the one underneath. The
manufacturers claim it can be drop-
ped, thrown about and generally
handled quite carelessly without any
kind of spillage. Rolykit is being laun-
ched in the UK in a few weeks and
two sizes will be available, the
smaller at £12 and the larger at £15.
The Rolykit has already been a great
success in Holland, it will be in-
teresting to see how it fares over
here. The people to talk to are Co-
Ordinated Marketing Services, 21
Great Portland Street, London
W1N 5DB.
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WATFORD ELECTRONICS
35 CARDIFF ROAD, WATFORD, HERTS., ENGLAND

MAIL ORDER, CALLERS WELCOME. Tel. Watford 40588/9

ALL DEVICES BRAND NEW, FULL SPEC. AND FULLY GUARANTEED. ORDERS
DESPATCHED BY RETURN OF POST. TERMS OF BUSINESS: CASH/CHEQUE/
P.Os OR BANKERS DRAFT WITH ORDER. GOVERNMENT AND EDUCATIONAL
INSTITUTIONS' OFFICIAL ORDERS ACCEPTED. TRADE AND EXPORT INQUIRY
WELCOME. P&P ADD 40p TO ALL ORDERS UNDER E10. OVERSEAS ORDERS
POSTAGE AT COST, AIR /SURFACE. ACCESS ORDERS WELCOME.

VATExport owlets no VAT. Applicable to U.K. Continuos only. Unless waled otherwise. all
prices are exclusive of VAT. Please add 15% to ell prices.

We mock thousands more items. It pow to Wet no. We ere Whatnot/ behind Watford Football Ground.
Nearest Underground/BR Station: Watford High Street. Open Monday to !Woodsy. Ample Free Car
Parking space ayeileble.

POLYESTER CAPACITORS: Axial lead type.
400N: 1 nE, 1n5. 2n2, 3n3, 4n7, 6n8, 10n, 15n fp; 18n 10p; 22n. 33n 11p; 47n, 68n 14p; 100n 17p;
150n, 220n 24p; 330n, 470n 41p; 680n 52p; 1 , F 114p; 242 42p; 447 85p.
1110Vi 39,F, 100n. 150n. 220n 11p; 330n. 470n 19p; 680n. 14F 22p; 145, 2,2 32p; 447F 360.
1000V: 10nF, 15n 200; 22n 220; 47n 26p; 100n 42p; 470n 53p; 14F 176p.

POLYESTER RADIAL LEAD CAPACITORS: 25011:
10n, 15n, 22n. 27n 561; 33n, 47n, 68n, 100n 7p; 150n 10p; 220n,

430n 131IN 47Cn 17p; 680n 1111p; 14F 220; 10530p; 242 34p; 4,760p.

1144 & SMOKE DETECTORS
TO 581 2 or 813 4150
Socket for above 360

ELECTROLYTIC CAPACITORS: Axial lead type (Values are in y F). 500V: 10 500; 47 78p; 250V:100115p;
1136: 0.47, 1.0. 1.5, 2.2, 2 5, 3.3, 4.7, 6.8, 9, 10. 9p; 15, 22, 47, 32, 50 14p; 63. 100. 270;110V; 100,
220, 25p; 470, 32p 1000, 800; 40V: 22, 33, 10p; 100, 12p; 2200. 3300. 4700, 1150; 35V: 33,
1011; 330. 470. 32p; 21111: 10. 22. 47, 100, 8p; 160, 220, 250, 16p; 470, 250; 640, 1000, 35p; 1500.
40p; 21500200,14p; 33 2200.00, 72p; 4700 92p; 16V: 10, 47, 68, 7p; 100, 125, Up; 220, 330, Illp; 470, 20p;
1000. , 30p; 36p.
TAOAND TYPE: 450V: 1004F 180p; 70V. 4700, 1660; 84V: 3300 911p; 2500 900; EOV: 3300 I35p;
2200911p; 401/: 4700130p; 4000920; 30093p; 2500 Sip; 220086p; 2000+2000120p; 30V: 4700

L11091 25V: 15.000195p; 6400120p; 4700100p; 3300 116p; 2200 60p.

TANTALUM BEAD CAPACITORS
35V, 0.1s: 0.22: 0.33: 0.47: 0.68,
1.04: 2.24; 3.34, 4.7: 25V: 10.
20V: 648, 16V: 242: 447. 10. 200.
16V: 224, 20p; 47. 100111p: 220 80p.
10V: 154, 224. 33. 28p; 100 400
474; 68: 10032p; 3V: 10024.

500pF 250p
6:1 Ball Once
4511/DAF 1460
Dial Drive 4103
6:1/36:1 7760
Drum 54min 59p
0-1.365pF 326p
00-2.365pF 395p

MYLAR FILM CAPACITORS
100V: 0001, 0002, 0005, 0-014F Illp
0-015. 0-02, 0-04, 0-05, 0-0564F 7p
0.14F. tiOV: 0.470F 12p

MINIATURE TYPE TRIMMERS
2.5-6pF, 3.10pF, 10-40pF 25p
5.25p1 5-45pF. 60pF, 88pF 35p

4.1

CO ION TRIMMERS
3-409F, 10-80pF; 25-190pF 330
100.500pF 460 I 250pF Sip

POTENTIOMETERS: Rotary, Carbon.
Track. 0.25W Log & 0.5W Lin.
5000, 1K0 & 2K0 (Linear only) Single
Gang 21Ip
5K0 -2M0 Single Gang 29p
5K0.2M0 Single Gang D/P Switch $Sp
5K0 -2M0 Double Gang Sap

SUDER POTENTIOMETERS
0-25W log and linear values 60mrn
560-500K0 single gang
10K0 -500K0 dual gang
Self Stick Graduated Bews

700
800
33p

PRESET POTENTIOMETERS
Vertical & Horizontal
0.1W 500-5M0 Miniature
0-25W 1000 -3.3Mt) horiz.
0-25W 2000-4.7M0 yert.

7p
10p
10p

POLYSTYRENE CAPACITORS:
10pF to 1 nF 111p; 1.5nF to 1011F 10p

SILVER MICA (Values in pF) 3-3, 4-7,
6.8. 10. 12, 18, 22, 33, 47. 50. 68. 75,
82, 85, 100, 120. 150, 180 11p each:
220, 250, 270, 300, 330, 360. 390,
600. 82018p each: 1000, 1200, 1800,
2200 26p each.

CERAMIC CAPACITORS 6011: 0-5oF
to 1 OnF 4p; 22n to 47n Sp. 100n. 7p.

EURO HEADBOARD 25.20.

RESISTORS - Carbon Film, High
Stability, Low Noise, Miniature Tolerance
5%.

RANGE VAL 1-99 100+
14W 202-4517 E24 20 1p
YiW 202 -4M 7 E12 2p 1p
1W 202-10M E12 gp 4p
2,SMetal Film 100-1M 6p - 4p
1%Metal Film 510.1M Sp Sp
100, price applies to Resistors of each
yalue not mined.

s

S -Dec 3600 T -Dec 400p
U -Dec 'A 465p U -Dec 'B 699p

VOLTAGE REGULATORS
1A T03 A ye -ve
5V 7805 145p 7905 220p

12V 7812 146p 7912 2200 '
15V 7815 1460
18V 7818 146p
IA 10220 Plastic Casing

, 5V 7805 SOp 7905
12V 7812 SOp 7912
15V 7815 809 7915
18V 7818 11419 7918
24V 7824 1110p 7924

66p
65p
65p
650
45p

We stock pens for most
of the projects in thin

100mA 1092 Plastic Casing
5V 78105 110p
6V 78L62 30p

79L05 65!

8V 781.82 3110
12V 78112 30p 79112
15V 78115 309 79115 4119 ".
CA3085 95p LM323K 6280
LM 300H 170p OA 325N 240p
LM305H 140p 1M3265 240p
LM309K 135p LM327 270p
LM317K 350p LM723 39p

TAA550 600
T846258 950
TDA1412 150p
78H05 595p
78HG5 550p

JACKSONS VARIABLE CAPACITORS
Dielectric 0 2 365pF with slow
100 / 300pF 2050 motion Once 450p

00 208,176 395p
00 208;176 with
slow
motion dnve 410p
C804-50. 10 15.
25. 50pF 250p
100, 150pF 335p

34310pF 725p
00 3425pF 550p

DENCO COILS
'DP' VALVE TYPE
Range 1 to 5 Ell.,
Rd.. TI Wht 10119
6-7135 Ft 94p
1.5 Green 130p
'T' type 1 to 5 Bl.
Rd. Wht YI 130p
89A Valve Holder

35p
ROT2 120p

RFC 5 chokes 120p
RFC 7 (19rnH)

133p
13: 14, 15, 16,17

110p
18/1.8 116p
18/465 132p
TOC 1 110p
MW5FR 112p
MW/ LW SFR 134p

VEROBOARD 0.1 015 0.15
(Capper clad) (plain)

71/2 ii 31/4" 66p 699 34P
21/2/15" 75p 1199 39P
334 x 31/4" 750 750 -31/2.5"

SIP 920 65P
255 x 17" - 2020 128p
314117" 296p 260p 1780
41/44 17" 387p ..- 280p
Pkt of 36pins WE 'DIP' Board 326p
Spot face cutter 10/1/ t'0' Board 1449
Pin IMWMOn tool 142P g.robwo 4400

OPTO
ELECTRONICS

111SE4 tier ps1 6
711211 Gm. It
TIL212 Yel. 18 -
2" Red 15
.2" Yet Gm. 18
Square LEDs 30
ORP12 83
2N5777 45
L0271 40
SFH205 98
TIL32 58
TIL78 70
7 Segment Displays
T11321 CA .5" 115
TH322 C.0 .5" 115
D1704 C Cth .3" 99
DL707 C.A..3" 99
.3" Green CA 150
DL747 C.A..6" 180
FND357 120'.
MAN3640 175
10 Sep Bergraph 225
LCD 31/2 Digit 875

SWITCHES
MEC. Black body.
Red. Gm. Blue,
SRL Latching 125
SRM Momentary 125
TOGGLE. 2A 250V
SPST 32
DPDT 44
4 Pole on :off 54
SUB -MI5 TOGGLE

magezine SP changeover 59
SPST on /off 64
DPOT 6 tags 70
DPOT c/of 79
DPOT Biased 115

SLIDE 25011,
1A DPOT 14
14E/Pc/off 15
hA DPDT 13
4 pea c/over 24

SWITCHES Miniature Non -Locking
Push to Make 16 Push Break 26
ROCKER: SPST on/off 104/250V 30
ROCKER: Illuminated, lights when on: 3A 240V

5
ROTARY: (ADJUSTABLE STOP) 1 pole/2-120
way. 2p/2.6 way. 3p/2-4 way, 4p/2-3 way 43
ROTARY: Mains 250V AC. 4 Amp 50

ACCESS
Awl phone vow order
through. We deal with
the nun (but ruin. E10

oteesel.

DIL SOCKETS (Low Profile -T sas) 8 pin 10p:
14 pin 12p; 16 pin 13p; 18 pin 14p; 20 pin 22p;
24 pin 30p; 28 pin 35p; 40 pin 40p.

DIODES

BA100
05126
85127
CR033
049
0A47
0A70
0A79
0481
0485
0490
0491
0A95
04200
04202
N914
N916
N4001/2
54003
54004/5
54006/7
N4148
N5401/2
55403/4

44
34/1001/
34/4001/
3A/600V
3A/1000V

15
12
12

158
46

20
20
18
20
27
30

We stock a
wide selection
of Electronic
Books and
Magazines

ZENERS
Range. 2V7 to
39V 400mW

Sp sash
Range. 3V3 to
33V 1 3W

160 mesh

NOISE
Z5J 1800

BRIDGE
RECTIFIERS
(plastic case) p
14 / 505 20
14/100V
14/200V
14/400V
14/600V
2A/50V
2A/100V
24/200V
24/400V
2A/600V
64/100V
64/200V
6A/400V
8Y164
VM18 OIL

22
25
29
34
36
44
48
53
611

72
78
55
041
60

SCRs
Thyristors
0 6A, 200V 30
0.84100V 30
0.842004 35
14100V 42
14200V 47
14600V 70
54300V 35
54600V 43
84300V 44
84500V 58
8A600V 85
124300V 59
124500V 92
154700V 196
2N4444 140
61106 150
C1060 38
TtC44 25
TIC45 45

TTL 74
7400 11
7401 12
7402 12
7403 14
7404 14
7405 15
7406 48
7407 45
7408 22
7409 22
7410 19
7411 26
7412 20
7413 33
7414 62
7416 31
7417 31
7420 19
7421 38
7422 26
7423 32
7425 30
7426 44
7427 32
7428 35
7430 20
7432 28
7433 38
7437 35
7438 30
7440 20
7441 74
7442 71
7443 120
7444 116
7445 116
7446 132
7447 99
7448 99
7450 20
7451 20
7453 20
7454 20
7460 20
7470 41
7472 31
7473 40
7474 34
7475 56
7476 41
7480 55
7481 120
7482 75
7483 94
7484 113
7485 121
7486 33
7489 215
7490 57
7491 85
7492 59
7493 59
7494 95
7495 75
7496 95
7497 180

,74100 130
74104 62
74105 62
74107 35
74109 60
74110 54
74111 68
74112 150
74116 198
74118 99
74119 125
74120 105
74121 42
74122 58
74123 95

74125 45
74125 55
74128 74
74132 70
74138 65
74141 85
74142 145
74143 350
74145 90
74147 180,
74148 145
74150 150
74151 75
74153 75
74154 140
74158 80
74157 75
74159 185
74160 99
74161 99
74182 94
74163 99
74164 120
74165 120
74186 155
74167 240
74170 230
74172 420
74173 120
74174 105
74175 82
74176 90
74177 90
74178 149
74180 80
74181 290
74182 88
74184 145
74186 145
74188 299
74190 135
74191 135
74192 135
74193 135
74194 105
74195 198
74196 130
74197 90
74198 196.
74221 140
74246 198
74247 195
74248 195

74LS
741_500 13
741601 13
741502 IS
741503 15
741504 20
741S05 23
741808 23
741509 23
741510 20
741511 42
741512 32
741513 40
74E514 76
741515 40
741520 21
741521 32

40
741526 48
741527 44
741528 48
741530 24
741532 30
741542 80
741547 85
741548 120
741S55 70
741563 150.
741S73 40

741S74 40
741575 4$
741576 46
741583 106
741585 106
741586 46
741590 60
741592 76
741593 76
741595 116
741S96 180
7415107 46
7415109 76
7415112 50
74LS113 Si
7415114 44
7415122 70
7415123 95
7415124 1$0
7415125 60
7415126 50
7415132 96
7415136 55
7418138 70
7415139 99
7415145 120
7415147 210
741S148 175
7415151 95
741S153 85
7415155 96
7415157 7$
7415158 55
741S160 120
7415161 96
7415162 110
7415163 118
741S164 115
7415165 155
7415166 175
7415173 105
7415174 147
7415181 296
7415190 120
7415191 120
741S192 126
7415193 126
7415195 126
7415196 120
7415197 120
7415221 120
7415240 225
741S241 226
7415242 232
7416243 232
7413244 225
7415245 460
7415247 136
7415248 135
7415249 135
7415251 130
7415365 90
7416367 90

CMOS*
4000 18
4001 18
4002 24
4006 92
4007 22
4008 82
4009 40
4010 48
4011 24
4012 24
4013 45
4014 85
4015 85
4016 42
4017 82
4018 88
4019 48

020 99

4021 105
4022 96
A023 25
4024 76
4025 25
4026 180
4027 48
4028 82
.4029 105
4030 60
4031 225
4032 126
4033 175
4034 210
4035 125
4036 365
4037 115
4038 118
4039 360
4040 105
4041 80
4042 80
4043 95
4044 95
4045 175
4046 130
4047 98
4048 65
4049 45
4060 48
4051 80
4052 80
4053 80
4054 130
4055 135
4056 135
4057 1900
4059 675
4060 130
4061 1225
4062 995
4063 120
4066 58
4067 430
4068 26
4069 26
4070 30
4071 25
4072 25
4073 25
4075 25
4076 99
4077 48
4078 30
4081 88
4082 28
4085 90
4086 90
4089 150
4093 89
4094 240
4095 105
4096 105
4097 350
4098 115
4099 190
4160 125
4161 125
4162 126
4163 125
4174 130,
4175 120
4194 125
4408 790
4409 790
4410 790
4411 1020
4412F 1520
4412V 1520
4415F 850
4415V 850
4419 320
4422 570

4432
4435
4440
4450
4451

`4452
4490F
.4490V
4501
4502

'4503
4506
4507
4508
4510
4511

1050
1060

999
360
360

740
750

28
125
75
75
60

325
99

150

LINEAR ICs
2102.2 226
2114 260
2708 496
4116 396
6502 995
6800" 1100
709C 8 pin 36
710 67
733 126
741C 8pin 17
747C 78
748C 36
753 185
810 159
811S95 130
811596 130
81LS97 140
45.1-0212 595
AY -1-1313A 860
AY -1-1320 315
AY -1-5050 190
45-1-5051 160
AY -1-6721/6 210
AY -3-8500 390
AY -3-8910 850
AY -5-1224A 235
AY -6-1230 450
CA3011 110
CA3018 68
CA3020 186
CA3023 191
04302134 80
CA3035 235
CA3043 275
CA3045 365
CA3046 70
CA3048 214
CA3059 176
CA3080E 65
CA3081 190
CA3085 55
CA3089E 216
CA3090AQ 375
043123E 150
CA3130 85
CA3140 48
CL7106E 795
CL7107 975
CL8038CC 340
CM7205 1159

M72164 1950
CM7217A 790
ICM7555 89
LD130 452
LF356 90
LM10 396
LM300HX 170,
LM301A 23
LM308 70
LM318 196
LM324 48
LM339 70
114348 110
114349 126
LM379 376

LM380 :D4140
141381 146
LM382 125
LM386 99
LM387 150
LM1458 40
LM3900 60
LM3909N 70
LM3911 125
1M3914 240
LM3915 240
LM3916 777
M252 625
M263AA 1150
MC1304P 250
MC1310 149
MC1312P 195
MC1458 45
MC1488 85
MC1489 90
MC1495 350
MC1496 92
MC1710 79
MC3340P 120
MC3360P 120
MC3401 52
MC3403 135
MFC6040 97
MK50398 635
MM5303 635
MM5307 1275
NE518 210
NE543 210
NE544 155
NE555 22
NE556 55
NE560 326
NE561 395
NE562 410
NE564 435
NE565 120
NE566 160
NE567 170
56570 450
NE571 420
RC4136 10
55568 226
5463209 426
SA83210 250
SN76003 240
SN76013 140
5576023 140
SN76033 195
0576477 175
TAA621 250
TBA120 70
184641 250
TBA800 90
TBA810 70
TCA965 120
TDA1004 290
TDA1008 310
TDA1022 575
TDA1024 105
TDA2020 320
71061 54
TL071CP 45
TL074 140
T1081 42
T1082 70
TL083 96
TL084 120
U44170 174
U44180 175
Z80 990
Z804 1089
280CTC 695
280P10 660
25414 96
ZN424E 130
ZN425E 415

DIAC
072 25

TRIACS
3A100V 45
34200V 49
344005 50
841000 54
84400V 84
8A800V 108

12A 100V 60
1244005 70
124800V 130
164100V 55
164500V 150
2541300V ass
2 5 A 1 0 0 0 V

480
1280005 120

.TRANSISTORS
AC125 44 601831
AC126 25 80184
AC127 22 5C1841
AC128 20 BC187
AC141 27 80212
AC142 28 802121
AC176 25 6C213
AC187 26 6C2131
AC188 24; 8C214
ACY17 60 802141
ACY18 80 803078
ACY20 53 80328 I
ACY21 35 80338 1

ACY22 60 60441 2
AD140 70 BC461 2
40149 76 BC477 3
40161 42 BC516 40
40162 42 BC517 42
AF114 40 BC547 10
41139 40 BC548 10
AF178 70 BC549 15
AF160 70 8C557 15
AF186 50 BC558 10
AF239 42 BC559 10
BC107 10 BCY70 14
BC108 10 5CY71 14
8C1088 12 BCY72 18
BC108C 12 80131 42
BC109 10 80132 42
BC109B 12 80133 50
001090 12 90136 30
BC117 20 60136 30
BC119 23 60137 30
BC137 20 80138 35
BC140 26 80139 30
BC143 28 80140 30
BC147 69 60145 175
BC148 7 806954 86
8C149 10 806964 55
BC153 20 8DY17 196
BC154 13 BDY60 110
BC157 10 80581 UM
BC158 10 8E115 as
8C159 11 bf167 20
6C160 28 BPI 73 26
601674 11 8E177 24
1301680 10 6E178 26
BC169C 10 8E179 35
BC170 15 8E180 VI
8C171 11 0E194 10
BC172 11 8E195 12
13C177 19 8E196 12
80178 14 0E197 IS
9C179 15 51F198 14
BC182 10 8E200 29
801821 10 8E2248 18
60183 10y 8E257 30

10
10
10
22

6E258 25
8E259 25
6E594 30
FiF595 20
8FR39 26
BER40 25
8E1341 24
8FR79 24
8FR80 24
86581 24
BFX29 28
BFX81 45
BFX84 28
BFX85 28
BFX86 28
BFX87 28
BEX88 28
BFY50 21
13FY51 21
BEY52 20
EIFY71 20
BRY39 39
135)(20 20
5S565 30
BSY95A 18
BU105 115
BU205 125
BU208 215
E113 38
E176 55
E421 250
MJ2955 99
MJE340 54
MJE370 58
MJE371 64
NUE520 66
MJE521 74
MJE2955 99
MJE3065 70
MPF102 48
MPE103 38
MPFI04 38
MPF106 36
MPF106 40
MPS405 15
MPS406 15
MPS/02 22
MPS455 22
MPS466 22
MPSUO6 50
niP3L/06 50
MPSU56 SO
0028 120
0C36 129
0C36 130
0041 125
0042 48
0C44 55 _

0045 30
0070 35
0071 28
0072 35
0076 36
0077 76
0081 35
0082 50
0083 48
0084 45
00140 110
00170 85
00171 45
11P29 31
TIP29C so
TIP30 32
TIP30C 43
TIP3111 38
TIP31C 50
TIP32A 40
TIP32C 55
TIQ33A 54
TIP33C 70
TIP34A 63
TIP34C 75
TIP35A 135
TIP35C 105
tip36A 145
tip360 255
TIP414 105
TIP415 185
TIP42A 50
TIP42B 55
TIP120 72
TIP121 so
TIP 142 125
T1P147 146
T1P2955 72
T1P3055 66
11543 80
11544 45
TIS9O 20
TIS91 24
ZT8107 11

ZTX108 11
218109 11
ZTX300 13
ZfX301 16
ZTX3Q2 20
ZTX303 25
ZTX304 17
275314 56
ZTX326 46
ZTX341 20
ZTX500 15
ZTX501 15
ZTX502 17
775503 15

ZTX504 25
213550 25
25526 58
25696 36
25697 25
2N698 40
25699 30
25706 19
25708 19
24918 33
25930 18
2N961 61
251131 22
251132 24
251302 35
251304 50
251305 35
2N167113 215
252160 360
2522194 22
2N 2220A 28
252222 20
N2369 15
25 2476 125
25 2484 25
255172 13
25 2497 22
25 2646 48
25 2894 30
25 2904 24
282905A 22
252906 22
2N2907 22
2N2926G 10
253053 19
253054 55
253055 48
2N3121 40
253133 43
253135 33
2N3250 30
253442 40
253568 20
253663 14
253702 10
2143703 10
25 3704 10
253705 10
253706 10
253707 10
253708 II
253709 11
253710 10
253711 10
253713 215
2N3771 179
253772 195
253773 243

253819 20
253820 45
253822 130
253823 70
253866 90
253903 20
253904 15
253905 18
253906 17
254037 52
254058 17
254061 17
254062 15
254069 12
2N4859 45
254871 50
255135 42
255136 42
255138 20
255172 13
255179 GO
255180 80
255191 70
255305 40
255457 32
255458 32
255459 32
2N5485 35
255777 45
256027 40
35128 112
35140 112
40311 so
40313 125
40316 es
40317 62
40324 85
40326 52
40327 62
40348 105
40360 43
40361
40362
40407 52
40408 es
40411 280
40412 65
40467 95
40468 80
40576 190
40594 95
40595 se
40603 90
40636 130
40673 96

45
42
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All these
advantages...

 Instant all-weather starting
 Smoother running
 Continual peak performance
 Longer battery & plug life
 Improved fuel consumption
 Improved acceleration/top speed
 Extended energy storage

..in kit form
SPARKRITE X5 is a high performance, top quality inductive
discharge electronic ignition system designed for the electronics
D.I.Y. world. It has been tried, tested and proven to be titterly
reliable.Assemblyonly takesl- 2 hours and installatioti
even less due to the patented 'clip on easy toting

The superb technical design of the
Spar krite circuit eliminates problems oft he
contact breaker. There is no misfire due to
contact breaker bounce which is el iimilat en
electronically by a pulse suppression
circuit which prevents the unit firing if the
points bounce open at high R P M
Contact breaker burn is eliminated by
reducing the current by 95% of the norm . There is also a unique extended dwell
circuit which allows the coil a longer
period of time to store its energy before tirrio
discharging to the plugs The unit incluili.s
built in static timing light. systems funann
light, and security changeover switch
Will work all rev counters

Fits all 12 v negative -earth vehicles
with coil/distributor ignition up to 8 cylinders.
THE KIT COMPRISES EVERYTHING NEEDED
Die pressed case Ready drilled. aluminium extruded
base and heat sink. coil mounting clips and accessories All kit
components are guaranteed for a per iocl of 2 years from date of
purchase Fully illustrated assembly and installation instructions are
included

Roger Clark the world famous rally driver
says" Spark rite electronic ignition systems
are the best you can buy"

-r r ar rife-et
HIGH PERFORMANCE
ELECTRONIC IGNITION

rilElectronics Design Associates, Dept. HE / 10
82 Bath Street, Walsall, WS1 3DE. Phone: 10922) 614791

Name

Address

Phone your order with Access or Barclaycard

Inc V A T and PP QUANTITY REGO

X5 KIT £16.95

L
ACCESS OR BARCLAY CARD No

8

I enclose chequePU's for

Cheque No.

Send SAE d brochure only 'malted

ICS have
helped thousands

of ambitious people
to move up into higher paid

more secure jobs in the field of
electronics - now it can be your turn.

Whether you are a newcomer to the field
or already working in the industry. ICS can

provide you with the specialised training so essential
to success.

Personal Tuition and Guaranteed Success

The expert and personel guidance by fully qualified
tutors, backed by the ICS guarantee of tuition until
successful, is the key to our outstanding record in the
technical training field. You study at the time and pace
that suits you best isnd in your own home. In the words
of one of our many successful students: "Since starting
my course, my salary has trebled and I am expecting a
further increase when my course is completed."

City and Guilds Certificates

Excellent job Prospects await those who hold one of these
recognised certificates. ICS can coach you for:

Telecommunications Technicians
Radio, T.V. Electronics Technicians
Radio Amateurs
Electrical Installation Work

Diploma Courses

Colour T.V. Servicing
CCTV Engineering
Electronic Engineering & Maintenance
Computer Engineering and Programming
Radio, T.V. and Audio, Engineering & Servicing
Electrical Engineering, Installations & Contracting

Other Career Courses

A wide range of other technical and professional courses
are available including GCE.

To ICS, Dept. Z263, Intertext House,
London SW8 4U tJ

Name

Address

Age

ICS
To ICS, Dept. Z263; Intertext House,
London SW8 4UJ
or telephone 01-622 9911 (all hours)
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Monitor
News from the Electronics World

Bug Swatter

Stories about phone tapping and
bugging seem to be hitting the
headlines with alarming regularity.
It's not surprising that companies of-
fering anti -bugging services are en-
joying a mini -boom at the moment.
Here we have an interesting device,
it's called the Scanlock Mark V8. It's
basically a broad band radio receiver
that can 'scan' up and down a range
of frequencies (10 to 1800 MHz) four
times a second. It analyses all the
signals on those frequencies, picking
out any that are significantly stronger
than the others. Once it has locked
onto a likely transmission it tests it by
emitting a short tone. All this can
take less than one second. Scanlock
will demodulate any signal, whether
it is AM, FM, or Subcarrier (Phantom
Modulation). It can also be used to
detect 'sleeper' bugs that are ac-
tivated automatically by radio con-
trol. Once the presence of a bug has
been established the Scanlock can
locate it by means of a hand-held
antenna, a continuous tone from the
Scanlock rises in frequency as the
antenna gets closer to the bug.

The Scanlock is completely por-
table and can be used in a car. It
comes with all the accessories,
leather carrying case and N i-Cad bat-
teries. The price is available on ap-
plication from Audiotel Interna-
tional Ltd, Saddlers Court, 100
Reading Road, Yateley, Surrey
GU17 7RX.

Errata

Someone somewhere has really got
it in for use, we even managed to get
the Errata wrong last month. The cor-
rection on the overlay diagram for
Pass The Loop should have said that
IC2 and IC3 numbering was trans-
posed, NOT IC1 & IC2. Heads will
roll.

The Auto Probe last month had a
similar error on the overlay diagram
(Fig.3), LED 1 & LED 2 should be
swapped over. Still with the Auto
Probe, some people have been ex-
periencing difficulty in obtaining the
transistor Q1, this is not a critical
component and almost any general
purpose PNP type will do (the BC179
is ideal).

The Guitar Phaser overlay (Fig.3
yet again) shows the connections for
Q1 & 2 Drain and Source reversed,
the pin out diagram beneath Fig.1 is
correct.

Last but not least it seems that one
or two people have been experienc-
ing instability problems with the Car
Booster published in the July issue.
We're not sure why but there's a

° possibility that a suspect batch of ICs
have been floating around. If you are
experiencing a low 1 Hz click then it
can be cured by putting a 2R2
resistor in series with both C7 & C8
(on the earthy side) and removing the
link from Pin 7 of IC1. Take the
speaker connection via a flying lead
from Pin 7 making sure it is well away
from IC1.

Book Reviews
Yet another pair of books from
Babani Publishing Ltd, both with a
workshop theme. The first is called
Electronic Test Equipment Construc-
tion. (F G Rayer, ISBN 0900162 95 3,
£1.75). As you might expect it con-
tains constructional projects and ad-
vice on how to use a wide range of

useful test gear. As anyone who has
been faced with a dead project will
tell you, fault finding with a wet
finger and a light bulb is no fun.
Several of the circuits have full con-
structional details though most are
left up to the individual constructor.
The designs include an FET Volt-
meter, Field Strength Meter, Watt

Meter, Capacitance Bridge and a
worthy assortment of RF and AF
Generators. A valuable addition to
the budding faultfinder's library.

Number two is called Power Sup-
ply Projects. (R A Penfold, ISBN 0
900162 % 1, £1.75). You can't really
go wrong with this one, it could be
called 'Everything you ever wanted

to know about Power Supplies', it
really is very comprehensive. Pro-
jects range from the simplest
unregulated, Half -Wave power sup-
ply to a 5-15 volt, 3 amp, fully stabilis-
ed bench supply. Again construc-
tional details are left largely up to the
individual. This book is aimed at the
more experienced constructor.

Speaks For Itself!

"Does your watch tell the time?"
"No, you have to look at it." OK, so it
never was the funniest of jokes. Now
it's not true either. Those wily Orien-
tals at Sharp have devised a speaking
clock, which is a lot more fun than
the GPO's version even if it doesn't
have the same cut -glass accent.

At first glance the Sharp CT -660
looks like an ordinary multi -function
travelling alarm clock, with an LCD
display. Leave it sitting on your desk,
however, and it announces the time
at half-hourly intervals. If you
believe that clocks should be seen
and not heard, this facility can be
turned off. Press a button on the top
of the clock and it tells you the cur-
rent time. All of the other functions
of the clock use the voice too. When
the alarm goes off, a short fanfare is
followed by an announcement of the
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time. Just to make sure you're awake,
this is followed by a very penetrating
rendition of Boccherini's Minuet.
The clock reminds you of the time
after five and ten minutes, tells you
to hurry up, and plays the tune again
(hope you like Boccherini).

In the timer mode, the elapsed
time is spoken every minute, five
minutes, or thirty minutes, for up to
ten hours (depending on setting). The
stopwatch mode is similar, except
that the announcements are made
every ten seconds and lap times and
accumulated times are provided.

All this electronic trickery is pack-
ed into a tiny chrome case 114mm by
60mm by 22mm, which shows how
advanced electronic speech genera-
tion has become. 'Talking Time'
should be in the shops about now,
and is ideal for gadget freaks or the
blind. Wintjoy Ltd have a limited
number of clocks at the moment for
around £40 each.

Equal Opportunities
Yes, we've all seen car graphic
equalisers before, we've even seen
them with booster amplifiers but
here's the catch, how many have you
seen for only £25.00?

It sounds too cheap to be true but
it's not, this well built booster/
equaliser delivers 25 watts per chan-
nel with full equalisation over the
range of 60 Hz to 15 kHz. It has a
sturdy metal case with hefty heat -
sinks on the side. The quality is e

cellent, worthy of units costing
several times as much. Connection
to your existing stereo is a simple
matter, all the common connector
sockets are fitted and it is small
enough to fit unobtrusively under-
neath the dashboard. The Harvard
Graphic Equaliser Amplifier is cur-
rently being sold for this derisory
sum by Minikits Ltd. You can find

them at: 88 Hainault
Road, Leytonstone,

London Eli 1EH.



ON SALE
OCTOBER 10th

Thirty Pound Synthesiser

No, not weight, price! That's right, for around thirty quid you can build yourself this high
quality, versatile and above all, economical synthesiser. Create outlandish noises, scare
your granny, even play a few tunes. This easy -to -build unit features the latest LSI
technology to reliably generate the sounds.

We're keeping quiet about the technical details, walls have ears and all that. Suffice it
to say that this is the design you've been waiting for. You have four weeks, starting from
now to find your 130. It'll be money well spent, we promise you that.

Electronic Hand Grenade

You'll get a real 'bang' out of this new game. It's the electronic version of that old parlour
game 'musical chairs'. The grenade is passed around a circle of players, the longer it is
held the greater the chance it will go 'off'. The person that has it then leaves. This in-
genious little circuit will provide hours of amusement at parties and can be built by even
the most inexperienced constructor in just a couple of hours.

r

Guitar Sound Shaper

Gasp, shock, horror, you haven't heard of a Guitar Sound Shaper before. Shame on you.
How can you ever hold your head up in decent company? People like you give our hobby
a bad name, no wonder dogs cross the street when they see you. There's only one thing
you can do, rush out and get next month's copy of HE or forever be a social outcast.

Battery Eliminator

This 35 kilowatt laser is guaranteed to instantly vapourise any battery from a HP7 to a
PP9. Batteries are really becoming a nuisance. Stop their takeover right now. The HE bat-
tery Eliminator will forever remove the menace of the dry -cell. Just plug it into your local
mains socket and laugh as you count all the money you'll save. Actually it's not really a 35
kilowatt laser but it will save you a few quid. Look out for it in next month's bigger -than -
ever issue.

LL)

Transistor Tester

What can we say? Not a lot really, we don't have to tell you that this is the most advanced
design ever to measure the collector current of a BC109, you know that already because
it comes from Hobby Electronics!

Stereo

Now for the first time anywhere this century Hobby Electronics has commissioned that
Master of the Microcircuit, the Baron of the Breadboard, that well known man of digits,
Ian Sinclair (who?) to write the definitive lowdown on Stereo. What is it, how does it do it,
what do I do with it? These are just some of the questions that will finally get answered
next month in this exciting top-level feature.

The items mentioned here are those planned, but unforseeen circumstances may affect the actual contents.
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* ZERO ADJUSTMENT
* 31/4 -DIGIT LCD WITH

200 HRS CONTINUOUS
BATTERY LIFE

* AUTO 'BATT'
WARNING

* FULL AUTORANGING
* AUTO UNIT DISPLAY
* CONTINUITY TEST

(6110 and 6100 only)
* 10 AMP AC/DC (6110

and 6220 only)

Introducing the latest professional state-of-the-art 31/2 -digit DMM - at really old-
fashioned prices! From just an unbelievable £39.95 inc. VAT, plus £I.15 p&p!

6100 6110 6200

RESOloUlION I inV. I OstA, 0 ISt on all models

FULL AUTO RANGING

RANGE HOLD

UNITS OF MEASUREMENT DISPLAYED rnV, V. mA mV. V, mA, A mV. V. mA mV. V. rnA. A

FUNCTIONS DISPLAYED St. KU. AUTO, BATT, ADJ. LO - and AC

MEASURES DC VOLTAGE TO 1000V 1000v 1000V 1000V

MEASURES AC VOLTAGE TO 750V 750V 750V 750v

MEASURES AC DC CURRENT TO 200mA 10A 200mA 10A

ZERO ADJUSTMENT Zeros out minute test -lead resistances for precise measurements

ACCURACY 0 5°0 05°° 0 8°o 0 8=;

LOW POWER OHM RANGES For in -circuit resistance measurements on all models

BUZZER - Continuity Test

BUZZER - Over Range Indicator

COMPLETE WITH Batteries, pair of Test Leads, Spare Fibse, One Year's Guarantee

PRICE ONLY L64.95 ONLY L74.95 ONLY L39.95 ONLY C49.95

P&p £1.15 L1.15 11.15 L1.15

I believe you! Please send me the DMM/s as marked.

6200 @ L41.10 each, inc. VAT, p&p. Total price L.
6220 @ LS1.10 each, inc. VAT, p&p. Total price
6100 CD E66.10 each, inc. VAT, p&p. Total price E
6110 @ E76.10 each, inc. VAT, p&p. Total price E

Total cash/cheque enclosed L
Cheques payable to
Maclin-Zand Electronics Ltd., please

I Available exclusively from the company that gives
you tomorrow's technology today.

LTel.38 Mount Pleasant, London WC i X OAP.

01-278 7369/01-837 1165
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Why such a low, low price?
Because the A/D converter and
display are custom built! This is a
genuine top -spec DMM. Check
these features for unbeatablevalue

- you won't find a hand-held
DMM with these features at these
prices again!

ACCESS orders taken, Please write card no: and signature.

ACCESS NO

Name

Address

Signed

Maclin -Zand
Making state-of-the-art affordable.

To: Maclin-Zand Electronics Ltd., 38 Mount
Pleasant, London WC I X OAP.
Despatch by return. For overseas orders, please
add L5 to cost of total order package.
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74500
7401
7402
7403
7404
7405
7406
7407
7404
7409
7410
7411
7412
7413
7414
74C14
7416
7417
7420
7421
7422
7423
7425
7426
7427
7428
7430
7432
7433
7437
7438
7440
7441
7442A
7443
7444
7445
7446A
7447A
7448
7450
7451
7453
7454
7460
7470
7472
7473
7474
7475
7476
7480
7481
7482
74837
7484
7485
7486
7489
7490A
7491
74924
7493A
7494
7495A
7496
7497
74100
74107
74109
74116
74118
74119

1 74120
74121
74122
74123
74125
74126
74128
74132
74136
74137
74141
74142
74145
74147
74148
74150

Tile by TEXAS 74290 150p 4020
74293 1500 4021

74298 200p 4022
74365 100p 4023
74366 100p 4024

74367 1000 4025

74368 1000 4026
74390 200p 4027
74393 200p 4028
74490 225p 4029

VIES SERIES
4030

7400 11p
60p
12,
12p
14p
14p
18p
38Ei
36p
17p
19p 741500 149 4,23;

15p 741502 169 4034
24p 741003 180

403520p 741004 160
4036

30p 74L805 25p
403740p 741006 22p

90p 741010 200 4038
27p 741511 400 '19,19,

27p 741513 440 "'".
404117p 741514

40p 741515
22p 741520
349 741021
30p 741527
40p 741030
34p 741032
36p 741537
17p 741538
30p 741542
4011 741847
35p 741051
35p 741555
17p 741573
70p 741574
80p 741575

112p 741576
112p 741083
100p 741885
93p 741586
75p 741090
800 241592
17p 741893
17p 741596 1100 4071

17p
17p
17p
36p
30p
34p
30p
38p
329
50p

1000
94p
90p

100p
110p

34p
210p

30p
800
41p
380
94p
700
65p

1805
130p
340
55p

200p
130p
2100
110p
34p
48p
600
75p
600
759
750
760
50p
500

200p
900

1900
1500
1300

74151A 700
74153 700
74154 120p
74155 900
74156 90p
74157 700
74159 190p
74160 100p
74161 loop
74162 100p
74163 100p
74164 120p
74165 130p
74186 1200
74167 200p
74170 2400
74172 450p
74173 120p
74174 90p
74175 850
74176 901/
74177 90p
74178 160*,

74180 4/
74181
74182 90p
74184A 150p
74185 1600
74186 5000
74188 325p
74190 120p
74191 1200
74192 100p
74193 100p
74194 1200
74195 95p
74196 95p
74197 800
74198 150p
74199 150p
74221 160p
74251 140p
74259 250p
74278 290p
74279 110p
74283 1600
74284 3800
74285 3800

7415107 45p 40724,7,

7418109 800 4075'
74LS I 12 40o
741S113 90e 4076

7415114 45p 40814082

7410122 SOp 40867415123 90p
7418124 1110p 40894093

7410125 50p 40947415126 50p 40957410132 40967415133 30p
40977415136 55p

7410138 75p 4098,9

7415139 75p /5"'
7410145 120p 40100

7415147 220p 40101

7410148 175p 40102

7415151 80p 40103
7410153 60p 40104

7415154 200p 40105

7415155 80p 40106
7410156 90p 40107

7415157 SOp 40108

7415158 60p 40109

7415160 900 40110
7415161 75p 40114

45027410162 140p 45037415163 100p
45077415164 900
45087415165 1400
45107415166 1800
45117415173 110p

7415174 104 4512

7415175 100p :;

7415181 3200 45 '

7415190 1000
45164518

7415191 100p
7415192 100 4520

7419193 1"`"'
.. 4521

744.5195 140p
45264,7

7415196 1200
7415197 9/' 4528

45327415221 1200
7410240 175p

4534

7410241 175p 12431
7415242 170p 4.55.4

7415243 1700
4556

7415244 1600
7415245 2500 45g'5'

7410247 140p 457274100i 144p 4583
74LS253 980
7415257 :rg
7415258 160p 4724
74LS259 160p 40097
7415266 1000 144117415273 170p 14412
7410279 90p 14433
7410283 9017 14500
7415298 160p
7410324 200p
741S348
7415365
7415367
7415368
7415373

74 137474153757415377

7418378
7415390
7415393
7411445
7415668

45, 4042
20p 4043

4044
up 4046
2op 4047
27p 4048
3,8, 4049
up 4050

4051
77 4052
.7/2: 4053
;0; 4054
44. 4055
270 4056
.,4 4059
:41//p 4060
.8y, 4063

BOD
4066

4,, 4067
47, 4068

4069
4070

14599

loop
110p
127p00p

SOP
20P

1313p
500
549
1000
56p

200P
1809

200P
110p
296p
1150
1200
295p
100p
800
80p
90p

1100
900

1000

65P
SOP

459
sop
SOp

1 Op
126p
136p
604
116p
124

55p
4600
27p
200
30p
259
25p
259
25p

107p
27p
27p
72p

138p
00 

2580p
95p
95p

340P
120p
200P
2200
132p
1800
250p
me,
goy

1000

300P
2600
1200
70p
65P

2605
9Sp

1500
SOp

266p
30000
110
100p
1000
250p
1080
1600
120p
1400
550p
1200
180p

450P
7m

264
2500
40p
110p
900

2554
10g,

11090000

11000
11000
7059
210p

63 SERIES 746 SERIES

9301 teop 74S00

9302 1750 74504
9308 3160 74S05
9310 275p 74508
9311 275p 74510
9312 1605 74520
9314 1659 74S30
9316 225p 74S32
9321 225p 74537
9322 1509 74564
9334 360p 74574
9368 250p 74585
9370 3000 74086
9374 2009 74011

80p 7451141120p
60p 748124 300p
75p 745132 160p
75p 745133 75p
80p 745138 224
60p 74S139 225p
60p 745157 250p
90p 745174 250p
90p 745175 3200
600 74S194 364
90p 748241 450p

300p 748260 70p
1800 748373 6000
120p 748374 500p

zopp INTERFACE LC.6
413p DM8123 175p
y0p DM8131 375p

1009 DP8304 490p
I sop DS8835 250p
150p DS8836 164
.120p DS8838 2260
mop MC1488 75p
leop MC1489 75p
igop 25510 360p
igop 75107 160p
mop 75110 324
loop 75150 176p
loop 75154 175p

7415670 400p 75182 230p
4000 SERIES 75322

59 75324 375
300p9

4000 1

4001 22p 75325 376p
75361 304ir; 75363 4000

20p 75365 21114
Bop 75451/2 72p

75491/2 Sip
sop 8726 160p
22p 8728 250p
25p 8795 200p

8 8197 190p
4014 849 811595 1259
4015 349 811596 140p
4016 459 811597 120p
4017 gop 811598 140p
4018 ggp 9601 110p
4019 450 9602 220p

4002
4006
4007
4008
4009
4010

:g1;
4013

LIIIIIDNRLCs

1,

MC1495. 100p
AY1-0212 6000 MC3340P 120p
AY1.1313 6680 MK 50398 750p

451-1320 3200 M1920 775p
4715050 1400 MM57160 620p
419-1270 840p NE531 1513p

AY51224A 240p PIE555 22p
4551315 6000 NE556 70p
455-1317A 775p NE5628 425p
A55 -4007D 5209 NE564 420p
CA3019 80p NE565 130p

CA3046 705 NE566 155p

CA3048 2259 NE567 140p

CA3080E 720 NE571 425p
CA3086 480 NE55344 2501
043089E 2259 RC4151 4000
CA309040 375p 55668 270p
CA3130E 900 SAB3209 POA

CA3140E 50p SAD10244 1250p

CA3160F 100p SFF96364 11001,

CA316IE 1400 SL490 400p
043162E 4500 S0760030 250p

CA3189E 3000 567601374 140p

CA3280 1600 57476013ND 120p

DAC14088 2000 SN76023N 140p

FX209 7SOP SN76023ND 120p

C17106 650p SN76477 175p

C18038 300p SP85 I 5 750p

ICM7555
1E361
LF356P
LM10C
LM301 A
LM 311
LM318
U319
LM324
LM339
LM 348
LM377
1M380
LM381AN
W386
W393
00709

1509

45p
95p

425,
30P
700

2000
225p
45p
759
95p
175p

75p
1800

95p
1000
36p

144621 275p
7134641E411 225p
784651 200p
16A800 90p
TBA810 1000
TBA820 900
784950 3000
TC4210 2500
TC4220 350p
TC4940 175p
TDA1004 3000
TD41008 3200
TDA1010 225p
TDA1022 570p
TD41024 120p
T041034E1 2509
TDA1170 300p

w7 i 0 SOP
TD42002V 325p

u44725 3500 TDA2020 320p

04733 1000
w 741 180

1M747 70p
04748 35p
W2917 2500
1M3900 70p
LM3909 70p
LM3911 130p
LIK3914 225p
LM3915 2259

1200
114113E 125pLM0
MC 1310P 1500
MC1458

; MC 1495E 350p

,VOLTAGE REGULATORS

TL071/81 46p
11072/82 760
11074 1300
11084 110p
T1170 50p
U44170 17559

UDN611B 320p
UDN6I84 3200
ULN2003 1000
562206 300p
XR2207 4000
20414 20P
254190 226pi

ZN424E 1360
ZN425E 400p
ZN427E 7500

Fined PAN& TO -220 -ve
14 +ve

7905 65p
5V 7805 800 7912 650
12V 7812 80p

7915 70pI155 7815 800
7918 700

18V 7818 800
7924 700

24V 7824 80p
100m% T092 79L05 70p
5V 78105 30p 79112 700

12V 78112 300 79115 700
15V 78115 300
OTHER REOULATORS 78MGKC 8000
U8309K 135p 78H05KC 6000
LM317T 200p 78MGT2C 135*'
191323K 5500 79HGX1 700p
U0723 37p 11497 300p

OPTCSFLECTR ONICS
255777 45p
OCP71 1300
09912 120p

°PTO -ISOLATORS

011960
ORPO 1

T1178

122732
1200
55p

I L074 130p 111111 9011
91C726 100p 111112 900
MC52400 190p 111116 9100

LEDS

11L32 55p 174.220 Red 18p
111209 Red 13p 111222 Gr 180
771211 Gr 24 111228 Red 22p
111.212 Ye 259 Rectangular
91216 9ed 18p 11189L G, r 300

DISPLAYS
3015F 200p 5085881 5700

01704 1400 171311 800p
DL707 Red 140p 111312/3 110p

707 Gr
131.747 Red

1400
225p

111.321 / 2

T1L330
1300
1400

747 Gr 225p 7750/60 2009
F9D357 1213p DRIVERS
6,10500 1200 9368 2659
FND507 120p 9370 300p
MAN3640 175p UDN6118 320p
NU914640 200p U 006184 320p

BREADBOARDS
EXP350 3 6 sQ 1
(Up to 3 5 14 pin ICs)
EXP650 3.6 a 2.4
(Up to I x 40 pin IC)
EXP300 6 x 2.1
(Up to 6 x 14 pin ICs)
EXP600 6 2.4
(Up to 1 x 40 pin DC6

IC TEST CLIPS
14 pin use
16 pin 2.75

TRANSISTORS
6AC126 25p
AC127/8 200
AC176 25p
AC187/8 25p
AF116 500
AD149 700
AD161/2 45p
AU107 2000
BC107/8 tlp
BC109 11p
BC117 200
BC147/8 9p
BC149 10p
80157/8 10p
BC159 1Ip
BC169C 12p
8C172 12p
BC1778 170
BC179 18p
BC1823 10p
8C184 lip
8C187 300
BC212/3 110
80214 12p
BC237 15p
BC327 169
BC337 18p
BC338 189
8C461 36p
BC477/8 30p
BC516/7 400
BC5478 tiSp
BC548C 9p
BC549C
BC557B

13C5591
BCY70
BCY71/2
BD131/2
60135/6
BD139
60140
80189
BE1232
80233
BD235
BD241
80242
BDY56
8E200
BF244B
BF256111

8E257/8
8F259
8F1939

18p
16p
18p
18p
22p
500
54p
580
800
600
959
75p
85p
700
700

200p
32p
35p
70p
32p
36p

66640 25p
BFR41 25p
BFR79 25p
BFR80 25p
BFR8I 259
.BFX29 40p
BFX30 340
BFX84 / 5 40p
BFX86 /7 30p
BFX88 30p
BRN10 90p
BFY50 30p
BF95I /2 300
BFY56 330
BFY90 900
86939 459
85X19/20 200
BU 104 2250

.13U105 1909
BU108 250p
BU1C9 225p
BU205 200p
BU 208 200p
BU406 145p
E300 50p
E308 50p
6310 50p
MJ2501 225p
MJ 2955 90p
MJ3001 2250
MJE340 50p
MJE2955 1000
MJE3055 700
MPF102 45p
MPF I 03 / 4 400

MPF105 / 6 400
MP86531 50p
MPS6534 500
MPSA06 30p
M PSA I 2 50p
MPSA13 50p
MPSA20 50p
MP5442 500
MPSA43 500
M PSA56 32p
MPSA70 50p
MPSUO6 63p
MPSUO7 60p
MP5U45 909
MPSU65 78p
0C28 1300
0C35 1309
TIP29A 400
TI P 29C 55p
TIP304 480
TIP3CIC 60p

TW314 56p.
TIP31C 620
TIP32A 6Bp
TIP32C 82p
TW334 90p
TIP33C 114p
TIP34A 115p
TIP34C 160p
TIP35A 225p
TIP35C 290p
TIP36A 2700
TIP36C 3409
TIP41A 65p
TIP4IC 780
TIP42A 700
TIP42C 820
TIP54 160p
TIP120 1200
T1P122 1300
TIP142 1300
TIP147 1300
1702955 78p
7194055 700
11843 3411
11893 309
ZTX108 12p
ZTX300 13p
ZTX500 15p
ZTX502 113p

ZTX504 30p
204574 2600
29696 35p
2N697 25p
28698 459
2747088 25p
28708 25p
20918 45p
29930 180
291131,236p
261613 25p
261711 250
292102 700
262160 3500
2922194 30p
2N2222A 300
2923694 25p
202484 30p
2N2646 45p
29290445 30p
2029064 30p
2029074 30p
292926 9P
203053 3011
203054 650
263055 48p
203442 14i3p

203553 240p
203565 30p
ZN3584 2505
203643/4 411p
203702/3 12p
293704/5 129
203706/7 149
203708/9 12p
203773 300p
2N3819 25p
203820 50p
293823 70p
2N3866 90p
2N3902 700p
203903/4 lip
293905/6 203p
294037 85p
294058/9 14
2N4060 12p
294061/2 14
204123/4 27p
204125/6 27p
21114401/3 27p
21144427 90p
204871 60p
265087 27p
265089 27p
205172 27p
205179 90p
2145191. 90p
205194 90p
2145245 40p
2f45298 55p

205401 50p
265457/840p
205459 40p
205460 64
205485 440
205875 250p
266027 4ftp
266052 304
206059 325p
206107 65p
206247 190p
208254 1309
2N6290 85p
206292 55p
2511172 1513p
30128 1213p
36140 1213p
30141 110p
3N201 110p
30204 120p
40290 250p
40360 44
40361/2 76p

40364 1200
40408 700
40409 850
40410 85p
40411 300p
40594 1200
40595 120p
40673 75p
40841 90p
40871/2 1000

10A 4005 1000
25A 400V 400p

Z BYERS
2 7V.33V
400nW
1W

DIODES
89127
BYX36-300
0A47
0481
0685
0490
0A91
0495
04200
04202
10914
10916
1N4148
104001/2
164003/4
1144005
194006/7
105401/3
105404 /7
1S920

12p
20p

9p
15p
15p

9p
9p
9p
9p

100
49
7p
40
5p
6p
6p
7p

149
19p

9.P

TRIAGE
PLASTIC
3A 403V
6A 400V
6A 503V
84 4005
84 5005
12A 400V
12A 500V
16A 400V
16A 500V
12800D

80p
70p
88p
159
959
85p

1059
110p
130p
130p

HEAT SINKS
For 10220 Volt-
age Rags and
TraIlaratOda 22p
For TO5 12p

BRIDGE
RECTIFIERS
IA 505 19p
14 100V 213p
14 4001/ 259
1A 803V 309
2A 50V 30p
2A 100V 35111

2A 400V 45r,
3A 200V 130p
3A 6009 720
44 100V 95p
4A 400V 100p
64 50V 80p
134 103V 100p
6A 400V 1200

THYRISTORS
14 50V 70p

3A 40IN 1130p
BA 600/ 140p
12A 400V 180p
164 100V 180p
16A 400V 180p
BT105 110p
1106D 45p
MCRIO1 38p
TIC44 27p
203525 130p
204444 140p
205060 34p
205064 40p

LOUD-
SPEAKERS
Sue
21/2 6411 80p
252 85 80p
2 88 90p
11/2 85 100p

MEMORIES
21014E MOP
210121 1200
21075 500P
21114 3000
21124 2609
2114 3000
211421 5009
40271 3750
4044 700p
4116 4000
5101 5100
6810 325p
740201 350p
82516 3250
ROM /PROMS
71301 7000
74S188 225p
745387 350p
740470 650p
74S471 650p
740571 650p
820137 750p
CP64
1600 1200*'
1802CE 7500
2650A 2000*'

750p
66502800 550p
6802 1100p
6809 254313p
80804 450p
8085A 1100p
1988060 1000p
Z80 750p
280A 9509
EPROMS
7702A 5000
2708 4500
27161+514 EIO

E20
SUPPORT DEVICES
3242 800P
3245 450p
6522 6001,
6532 9000
6820 500P
6821 3750
6845 120
6850 300p
6852 375p
8155 1100p
8205 320p
8212 225p
8216 225p
8224 275p
8226 4000
8228 525p
8251 4759
8253 1000p
8255 450p
8257 9009
8259 950p 
280010 6000
2806910 700p
280CIC 600p
280ACIC 700p
MC14411 1100p __

PROTOSOARD (R) SOLDER LESS BREAD- 16 ICEY K6PAD
C215 BOARDS Mead SyinchmI

Socket Strips/ Bus Strips/ Binding Pont, mounted UHF ModuMmr 6MHz
8310 on %Lady beg, pWR, UHF Moduitor 8MHz

PB6 6 , 14 OIL Ws 66.20 Reed Switches (1 2VA)
ECM PB100 10 x 14 OIL Ws E11 SO LOGIC PROBE

P8102 12 x 14 OIL ICs E22.96 SU PERT ESTER 6806
56.30 PB103 24 x 14 Dft lbs 634.46 MICROTEST 806

PB104 32 x 14 Oft ICs CUSS ' TMK500
RN abeam Welds we suitable for all D1L ICs) Pockmoeulltimemm

UART
AY -11015P 400p
AY -61013P 400p
N6402 504
nmS601 1 NC 4003
CHARACTER
GENERATORS
3257ADC 990p
Ra.3-2513 U.C. 1300p
R0-1251311. 700p
SN745262AN 610
KEYBOARD
ENCODER
AV5-2376 700p

CRYSTALS
32.768K m/

250p
100KHz 300p
200KHz 370p
1 OMHz 295p

1 008MHz 350p
1 8432MHz

350p
2.00MHz 350p
245760MHz

350p
3.276MHz 303p
3.579Mlit 180p
4.00MHz 2900
4 1941MHz POA
4 43MHz 126p
50MHz 32Sp
6 OMHz 325p
6.144MHz 325p
7 OMHz 325p
7 168MHz 325p
8 OOMM7 325p
13.867MHz 300p
1 a00MHz 300p
10.7MIQ 300p
120MHz 310p
1000MHz 360p
1B COW: 350p
18.432 4600
19 96861Itt

MAP
26.690MHz

300P
27145MHz

300P
38 6667MHz

350p
48 OMHz 300p
555MW 35(No
1160MHz 350p

LOW PROFILE DR. SOCKETS ofrous

8 pin 9P 18 pin lip 24 05
14 pm 10p 20 pin 24 28 pin
16 pin 11p 22 pin 24 40 pm

24p
301.
40p

WIRE WRAP SOCICET5 Tout
8 pm 25p 18 pin '60p

14 pin 35p 20 pin 60p
16 pin 40P 22 pin Sea

24 pin
28 pin
40 pin

70p
SOp

100p

SUBMINIATURE
SWITCHES
Toggle
SPST 60p
SPOT 85p
DPDT 70p
DPDT (centre off) 85p
Push to make 15p
Break 25p
Push latching SPCO

80p
SLIDE DPDT 18p
ROCKER SPST 28p
WAFER
11/1412W
3P/4W
411i 3W
2P  6W

459
45p
45p
45p

ANTEX SOLDERING
IRONS
C -15W
CX-17W
CCN-15W
X25
SPARE SITS
C/CX/CCN
X25
SPARE ELEMENTS
C/CX/X25
CCN

ADCOLA IRONS
K1000
K2000

41511
426p
426p
440p

509
50p

1809
200p

550p
550p

TRANSFORMERS
(pnm 220/240V)
6-0-6 100mA 96p
9-0-9 75mA 1009
12-012 500mA 2114
9-0.9 'Amp 330p
15-0-15 14 330p
0-12.15
20.24-30 14 410p

VEROEOARDS
DIP Breadboar
4.15 x 6.15 325p
(Suitable for 20 5 14 pin or
16 x 16 pin DIL 11s) DIP
(headboard as above with tracks

 for 31 way connector 375p
8-0 Boards for ICs 130p
(No track cutting)

CONNECTOR PLUGS
31 way Plug 120p
31 way Socket 120p
5100 Busboar 1500p

EDGESOARD CONNECTORS 0.151" PITCH
2 s 10 way 350 2 22 way 135p
2s 15 way 1001, 2a 25 way 1609
2 a 18 way 12011

COUNTERS
74/925
741928
ICM721613
ICM72174
251040E

1TL ECL475p MC4024
8414* MC4044

22.2°0 10116
10231700p

3260
3259
700 '

3600

SPECIAL OFFERS (subject to stocks)
555 - 08/100 7805
741 E16 / 100 7812
2114L-3 £4.00 7905
2708 (450 rIP) £4.25 7912
2708 (650 ns) £3.75 21141_(450 09) £28 /8
2716 (plus 5V only) £9.00 2732 £20
4116 (200 its) E24/8 P&P 4- VAT Extra

0/10
£5/10
E8/10
£8/10

24 pin E4.90
40 pin 57.90

450p

E3.75
454
E0.25

E16.00
E33.001
E17.00I
E22.001

f4.75'

VEROBOARDS
0.1

(copper clad)
2 55 3 75 65p
2 5 x 5 75p
3 75 x 3 75 75p
3 75 x 5 SOp
3 755 17 290p
4 75,117 9 3809

Pkt of 100 pins
Spot face cutter
Pin insertion tool
Vero Wiring Pen
+ 2 wire spools
+ combs
Combs

50p
96p

118p

370p
7p

We carry a large stock of 74 and 74LS TTLs. CMOS, Linears, Memories, etc. and Can normally Offer
ex -stock deliveries. We welcome inquiries for volume quantities both from local and overseas
buyers

VAT RATE. Please add VAT 491
15% on told nide! 9.11111'

Access and Barclaycard accepted
Please send SAE for list '

Please add 30p p&p & VAT.

Government iti i( ceptrit1

CALLERS WELCOME
Mon Fri 9 30.5 30
Saturday 10 30 4 10

TECHNOMATIC LTD
17 BURNLEY ROAD, LONDON NW10
(2 minutes Doll's Hill tube station) (ample street parking)
Tel: 01-452 1500/01-450 6597 Telex: 92281 1



Kitchen
Timer
A cheap and simple circuit which is ideal
for the newcomer to electronics.

THIS SIMPLE TIMER provides an
audible alarm at the end of a preset
timing period, which can be switch -
selected in half -minute steps from one
minute to six -and -a -half minutes.
Although it's been designed for use in
the kitchen it could of course be used in
other applications such as photography.

The circuit uses a minimum of
components and is based on the ever -
popular 555 timer IC (what would we do
without it?). The timer is automatically
triggered when the unit is switched on
and at the end of the chosen period a
two -transistor oscillator is enabled. This
generates an audible tone in a ceramic
resonator, a solid-state device which
produces quite a loud sound with little
power consumption.

0
+9V

OV

0

HE KITCHEN TIMER /7
21

How it Works
The circuit is based on a 555 timer (IC1) used in
the monostable mode. R13 and C2 provide a
negative trigger pulse to IC1 at switch -on, so
that the timing run automatically commences
and the output at pin 3 goes high. The output
returns to the low state when the charge on Cl
reaches the same level as a reference voltage.
This voltage can be "trimmed" using RV1, which
is adjusted so that a timing period of one minute
is obtained with SW1 set to the "1 minute" posi-
tion, i.e. with C1 charged through R12 only. SW2
is used to switch in additional resistors, slowing
the charge rate of C1 and increasing the delay
time by half a minute for each additional
resistor.

Q1 and Q2 are used in a straightforward
astable multivibrator circuit operating at a fre-

quency of a few kilohertz. Initially this is in-
operative since the output of IC1 is high, and the
transistors receive no significant supply voltage.
At the end of the timing run the output of IC1
goes low, and the multivibrator then operates
normally as it receives virtually the full supply
voltage.

This produces an audio tone from the
ceramic resonator which is driven from the col-
lectors of Q1 and Q2. A ceramic resonator is not
a low impedance device like an ordinary
speaker, and needs little drive current. It does
require a fairly high drive voltage though, and
this is achieved by driving it from the antiphase
signals at the collectors of Q1 and Q2. This ef-
fectively doubles the voltage swing across the
resonator.

SW1
ON/OFF

2 1k 1

SW2
21/2 R12
3 TIME 1M5

31/2

4
4/7

5 51/2 6

NOTE:
IC1 IS 555
01,2 ARE BC109
Tx IS CERAMIC
RESONATOR

61/2

R13
39k

C1

6

ICI

7

RV1
22k

47u
C2
15n

Figure 1. Circuit diagram of the HE Kitchen Timer.
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R14 815
82k

816
3k9 82k

iDTx

II C3
2n2

IIC4
2n2

01 02

R17
82k
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This photograph shows the board and battery fastened to the box with
sticky pads, and the controls mounted on the front panel. Note the
resistors soldered to SW2.

Time And Time Again
The timing period of a 555 is
determined by the values of the
capacitor and resistor connected to pins
6 and 7; in fact, the formula used is
t=1.1RC, where t is in seconds if R is in
ohms and C is in Farads. By keeping C
constant and changing R we can get
different periods. In our circuit R is
varied by connecting 11 resistors in
series and using a twelve way switch to
select a point in the chain. Fine
adjustment of the timing period (to
allow for errors due to component
tolerances) is made with RV1 which
varies the control voltage on pin 5 of
the IC. This only needs to be done on
one of the ranges.

Construction
The timer is built on our standard
veroboard size of 10 strips by 24 holes,
as shown in Figure 2. Be careful to
connect IC1, Q1, Q2 and C1 the right
way round as wrong connection could
damage these components. All of the
timing resistors except R12 are mounted
directly on the terminals of SW2, as
shown in the diagram and photograph.
Try to solder these to SW2 very quickly,
as overheating them could permanently
alter their resistance and impair the
accuracy of the unit.

Any small plastic box can be used to
house this project. We fixed the
veroboard and the battery inside with
double -sided sticky pads. HE

Buylines
The only unusual component is the ceramic
resonator type PB2720, and this is available
from Ambit International, 200 North Service
Road, Brentwood, Essex, CM14 4SG. Satisfac-
tory results should be obtained using 5% com-
ponents for R1 to R12, but for optimum ac-
curacy these should have a tolerance of 2% or
better. Total cost of all components, excluding
the case, shouldn't be more than £5.

A

B

C

0

E

F

G

H

Kitchen Timer

2 3 4 6 7 9 10 11 12 13 14 15 16 17 18 1 0 21 22 23 24

0

Cl
o 0 0 0 0 0

02
0

R170 0 0 0 0

C4
C3

0

O

0
0

O

C2 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0

Figure 2. (Above) Veroboard layout and interconnection diagram.

J

H

G

F

0

B

A

050000005 5000000000.0000000000000000000otio0oeoo000000000000o0000000000000000oooo000000000000000oo00000oo000000000000000000o0000000000oo000o00000000000000550000000000004sts0Oono00000oooooO000
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24

Figure 3. Underside of the Veroboard showing component positions
and track cuts.

Parts List
RESISTORS (All 1/4W, 5% except where stated)
R1-11 750k, 5% or better
R12 1M5, 5% or better
R13 39k
R14 3k9
R15,16,17 82k

POTENTIOMETERS
RV1 22k miniature horizontal preset

CAPACITORS
C1 47u 16 V tantalum
C2 15n ceramic
C3,4 2n2 ceramic

+Ve VIA
SW1

OV

SEMICONDUCTORS
IC1 555
Q1,2 BC109

MISCELLANEOUS
SW1 single -pole, single -throw toggle
SW2 12 -way, single -pole rotary
Tx ceramic resonator (see

BUYLINES)

Battery and clip
10 x 24 hole, 0.1" matrix veroboard.
Case to suit
Knob.
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N LERNAAITS!
 HIGH QUALITY EDUCATIONAL KITS

 LATEST SOLID STATE TECHNOLOGY - DESIGNED & MADE IN THE U.K.
 DETAILED STAGE BY STAGE BUILDING INSTRUCTIONS
 FREE ADVISORY SERVICE THROUGHOUT THE BUILDING

L K1 OSCILLOSCOPE
i ..ime

Solid state circuitry; D.C. coupled;
.....

7 cm. dia. tube; Y input 0.3 v/cm.to
-,.------_

S.-.
:-..

50 v/cm.; X input 1 volt/cm.; 1v.and , - -
T. ---Al10v. cal. signals; response to 1MHz; -

Time base ranges to 80 per cm.; 0 -cl;
Size 230 x 130 x 190mm. Wt. 2 Kg. ,i&
Operates from 110 volt or 220/240 --lit "'

,..,,:volt A.C. High quality kit complete elel glo--
with carrying case.

£130.00

LK2 DIGITAL MULTIMETER
Solid state circuitry with large
digital display. Ranges are up to
1000v. D.C. and A.C. and current
D.C. to 100mA. Resistance ranges
100K ohms. Battery operated.
Size 185 x 110 x 60mm.
Digital display : 37 x 16mm

£40.00

,
- t..

'

L K3 HOME COMPUTER
Ideal simple computer for beginners.
Microprocessor has 8 bit data bus and
12 bit address bus. Ready programmed
ROM has 4K bits. RAM of 0.5 x 8k
bits fully addressable. 8 digit LED
display. Hexadecimal read out.
Hexadecimal keyboard. Re -set switch
and single shot facility. Power supply
kit included. Provision for cassette
and V.D.U. operation. £190.00

AIiilji..,e, , 11 Ajl
' 4»»
00 sitc,

111,....A.4-1,

LK4 AUDIO GENERATOR
Covers 10Hz to 100kHz in four
switched stages. Variable voltage
output.
Distortion below 0.02%.
Sine and square wave
output. Ideal for HI -Fl
work and as signal tracer.

£40.00

4 -
li

---., -
--.J-

L K5 DIGITAL ELECTRONIC TECHNIQUES
Experiments carried out on a P.C. board,
size 190 x 150mm covering operational
amplifiers; integrators; basic logic circuits;
NAND, NOR gates; Flip -Flops; Multi-
vibrators; clock generator; 4 bit camper-
itor feed back; analogue switching;
building simple digital meter circuits;
Timer.
Note:- for full benefit with this kit a
C.R.O. is desirable although circuits can
be built without one.

L K6 LOGIC DEMONSTRATION PANEL
Basic introduction to computer
technology; AND and OR gates; NOR
and NAND; Data line selector; Truth
tables; AND and INVERT gate; Half and
Full Adder; Latches; Flip -Flops; Shift
register; Binary coded decimal counter. :,of",--., . .

Over16 experiments are performed .-'... ie--.. .
with panel. Battery operated.

l'I'-Ge...

£70.00
,

OM: ?iirl-1,
a - . IL ri.1":li - -110.1- - '--, Pis 7,,,j.

ra: 111.  111=
:::: Vivi.-- ow , 0-' I 5--

£35.00

LK7 ANALOGUE TEST METER
Basic mufti range test meter kit with
20,000 ohm/volt sensitivity. Ranges
Ranges: D.C. and A.C. volts 0-5, 0-25,
0-100; 0-500; 2.5 kV.
D.C. 0-5mA, 0-500mA, 0-50pA
Resistance 0-50K; 0-5M. Size 150 x 75
x 50mm.

£17.00

.
Al

9
-40.t e

41.4 ..111t

L K8 SHORT WAVE RECEIVER
A simple 3 stage short wave only radio
receiver for the amateur. Very good
selectivity and sensitivity and will give
hours of enjoyment. Simple to construct
by people of any age.

£25.00 V:-...

To:- LERNAKITS, 4 Cleveland Road, Jersey, Channel Islands. (Est. 40 years)

Please supply Kit at £ add £2 postage U.K. only.
£10 postage overseas Air Mail.

BLOCK CAPS PLEASE

NAME
ADDRESS

ALL CREDIT CARDS ACCEPTED
Name of Card

(Dispatch is normally within 1 week of receipt of order) Signature

Hobby Electronics, October 1980

No

HE/10/819

Catalogue available
on receipt 12p stamp.
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GUITAR PHASER Z085 Sept. '80 £9.60 HOBBYTUNE Z034 Oct. '19 £18.00
BENCH POWER SUPPLY UNIT Z087 Sept. '80 £25.00 MULTI OPTION SIREN Z036 Oct. '19 £10.50
DEVELOPMENT TIMER Z086 Sept. '80 £8.75 ANALOGUE AUDIO
TOUCH SWITCH (on Vero) Z084 Sept. '80 £4.50 FREQUENCY METER ZD35 Oct. '79 £15.00
AUTO PROBE ZD83 Sept. '80 £3.00 COMBINATION LOCK Z029 Sept. '79 £12.50
REACTION TIMER Z082 Sept. '80 £26.50 *STARBURST Z030 Sept. '19 £14.50
MICROMIXER (on Vero) Z081 Sept. '80 £8.50 LAMP DIMMER Z031 Sept. '79 £6.50
EQUITONE CAR EQUALISER ZD52 Aug. '80 £13.30 ULTRASONIC SWITCH ZD32 Sept. '79 £21.00
GAS DETECTOR Z055 Aug. '80 £22.00 CONSTANT VOLUME AMPLIFIER ZD28 Aug. '79 £11.50
PASS THE LOOP GAME Z056 Aug. '80 £12.00 INJECTOR TRACER ZD27 Aug. '79 £4.50
RADIO TIMER (on Verol., ZD57 Aug. '80 £5.50 LED TACHOMETER /026 Aug. '79 £14.75
MOVEMENT ALARM (on Vero) Z054 Aug. '80 £5.00 BABY ALARM Z025 July '79 £13.50
OP. AMP CHECKER (on Vero) Z053 Aug. '80 £4.00 POINTS SWITCH ZD24 July '79 £12.50
CAR BOOSTER (no speakers) Z050 July '80 £18.00 LINEAR SCALE OHMMETER Z023 July '79 £14.00
HAZARD FLASHER ZD48 July '80 £10.50 SHARK ZD22 July '79 £22.75
*PUSH-BUTTON VOLUME G.S.R. MONITOR Z019 June '79 £10.50

CONTROL ZD47 July '80 £19.50 ENVELOPE GENERATOR Z020 June '79 £11.79
SOUND FLASH TRIGGER (on Vero) ZD49 July '80 £3.50 DRILL SPEED CONTROLLER Z021 June '79 £7.00
2 WATT AMPLIFIER (on Vero) Z046 June '80 £3.90 WHITE NOISE EFFECTS UNIT Z018 May '79 £16.85
METRONOME (on Vero) Z051 June '80 £3.50 PARKING METER TIMER Z017 May '79 £6.70
MICROBE R/C SYSTEM DIGIBELL PROJECT Z016 May '79 £5.00

(less Servos) Z045 June '80 £17.50 VARIABLE POWER SUPPLY
FOG HORN Z044 June '80 £4.50 0.30V 1 AMP ZD15 May '79 £30.00
*EGG TIMER Z043 June '80 £6.50 TRANSISTOR GAIN TESTER Z076 April '79 £6.50
MINI CLOCK ZD1O May '80 £26.00 CISTERN ALARM Z075 April '79 £5.50
5080 PRE -AMP Z011 May '80 £32.00 MODEL TRAIN CONTROLLER ZD74 April '79 £26.00
TRACK CLEANER Z012 May '80 £7.75 PHOTOGRAPHIC TIMER Z073 March '79 £14.50
*R/C SPEED CONTROLLER Z03 April '80 £9.60 TONE CONTROL Z072 March '79 £9.00
HOBBY COM Z08 April '80 £28.60 CASANOVA'S CANDLE Z071 March '79 £7.50
ELECTRONIC IGNITION ZD2 April '80 £18.25 SHORT WAVE RADIO Z066 Feb. '79 £12.50
DIGITAL FREQUENCY METER ZD9 April '80 £27.75 SINE/SQUARE WAVE
SHORT WAVE RADIO Z080 March '80 £19.50 GENERATOR Z067 Feb. '79 £22.50
TOUCH SWITCH Z079 March '80 £5.00 SCRATCH AND RUMBLE
5080 PSU MODULE ZD78 March '80 £29.50 FILTER MONO Z068 Feb. '79 £22.50
SYSTEM 5080A ZD77 March '80 £15.00 SCRATCH AND RUMBLE
PASSION METER ZD6 Feb. '80 £5.00 FILTER STEREO Z069 Feb. '79 £25.00
WIN INDICATOR Z042 Feb. '80 £9.00 CAR ALARM Z070 Feb. '79 £8.50
INFR RED REMOTE CONTROL ZO7 Feb. '80 £19.35 FLASH TRIGGER (less flash gun) Z065 Jan. '79 £10.50
SCALEXTRIC CONTROLLER ZD41 Jan. '80 £52.50 TOUCH SWITCH ZD63 Jan. '79 £5.50
CROSSHATCH GENERATOR ZD4 Jan. '80 £11.25 VARI-WIPER Z064 Jan. '79 £8.00
DIGI-DIE ZO5 Jan. '80 £5.50 GRAPHIC EQUALISER ZD62 Jan. '79 £25.00
RING MODULATOR 201 Dec. '79 £8.50 PUSH-BUTTON DICE Z061 Dec. '78 £6.00
SCALEXTRIC CONTROLLER ZD39 Dec. '79 £21.50 AUDIO MIXER Z014 Dec. '78 £20.30
BARGRAPH CAR VOLTMETER Z040 Dec. '79 £6.60 BEDSIDE RADIO Z058 Nov. '18 £12.50
GUITAR TUNER Z038 Nov. '79 £8.50 STEREO AMPLIFIER (HOBIT) Z059 Nov. '78 £52.50
*R2 D2 RADIO Z037 Nov. '79 £8.60 WAA-WAA PEDAL ZD60 Nov. '78 £30.00
TANTRUM ZD33 OCt. '79 £37.50

IONISER KIT: Z013. This negative ion generator gives you power to saturate your home or office with millions of refreshing ions, without fans
or moving parts it puts out a pleasant breeze. A pure flow of ions pours out like water from a fountain filling your room. The result? Your air feels
like a fresh ocean air, crisp and wonderfully refreshing. All parts p.c.b. and full instructions £10.00. A suitable case including front panel neon
switch. etc., available at £8.00 extra.

SPECIAL OFFERS: Texas/ITT IN4148 100 for £1.50
MULLARD COMPUTER ELECTROLYTICS S/T Z1000 uF 40V
£3.50
ITT BCY72 TRANSISTORS Pre -formed leads. 10 for 50p
ALL HOBBY KITS Supplied with p.c.b. unless otherwise stated.
Items marked * no cases supplied.
ALL KITS CONTAIN Components as specified plus Texas I.C.
Sockets.where required. also connecting wire.
SPECIAL INTRODUCTORY OFFER to new customers: A pack of
nuts, bolts. washers. self -cutting, self -tapping screws (100 assorted),
supplied with each kit.

FAIRCHILD FLV150 red. 2 LEDS. 10 for £1.00, 100 for £7.50.
DALY ELECTROLYTIC CAPACITORS 2000uF 100v £1.50.
PHILIPS SCOPE Tube 5" CV2191/DG-13-2 £10.00.

If you do not have the issue of H .E. which contains the
Project, we can supply a reprint at 40p extra. Please add
30p post and packing. Add 1 5% VAT to total order.
Callers please ring to check availability of kits.

T. POWELL
306 ST. PAULS ROAD, HIGHBURY CORNER
LONDON N1. 01-226 1489

VISA

Minimum telephone Orders £5
Minimum Mail Order £1

Access

lalk

SHOP HOURS:
MON.-FRI. 9-5.30 p.m.
SAT 9-4.30 p.m.
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Into Digital
Electronics PART TWO

Down to practicalities this month. Ian Sinclair looks at the LS132 NAND gate and some of the

the circuits we can build with it.

CHIP OF THE MONTH, folks, is one
whose full number is SN74LS132; its
full name is a quad two input Schmitt
NAND gate. Either way, it's quite a
mouthful, and we'll refer to it as the
LS132. Since this is a strictly practical
series, we'll start in a practical way by
finding out what this particular IC
does. (Note: Non 'LS' types are OK).
BOARD CONNECTIONS:
1A LED ANODE (4)
3A LED ANODE (3)
5A LED ANODE (2)
7A LED ANODE (1)

CATHODE LEADS
- ON Y1

1k0 RESISTORS BETWEEN:
1A AND 1B
3A AND 3B
5A AND 5B
7A AND 78
DIL SWITCH BETWEEN COLUMNS C AND D, LINES 1 TO 8
LINKS BETWEEN:

X1 AND X2
Y1 AND Y2

Fig.2.1. A reminder of the wiring round the LEDs
- this must be completed, along with the switch
wiring (shown in previous part) before any further
work can be done.

Start by checking the connections of
the switches and LEDs which you should
have from last month. Figure 2.1 is

a reminder, showing where each com-
ponent is located and which lines are
linked by wires. Remember to use only
single core wire, 0.5mm diameter or so,,
because stranded wire will get caught
up in the clips of the Eurobreadboard.
If you're using a 41/2 V battery (No.
1285) as a power supply, remember to
get it the right way round, with + going to
X1 (or X2) and - to Y1 (or Y2).

MARKER NOTCH

PIN1

POWER SUPPLY LINKS
19B LINK X2 (+)
25A LINK Y1

Fig.2.2. How to find Pin 1 of an IC. The links shown
are for supplying power to the 74LS132.

Hobby Electronics, October 1980

Disconnect the battery and find out
where pin number 1 of the IC is. Figure 2.2
shows you how you find the pin 1 of any IC
which is in this block form (the DIL
package). There's an identifying notch cut at
one end of the IC - the end which has pin
number 1 and also the last pin (14 on
the L5132, 16 on some others we'll
use). Now if you place the IC legs
down as it's shown in the drawing of
Fig.2.2 the position of pin 1 is to the
left of the notch. Some manufacturers
also mould a little hollow next to pin 1.
Don't be confused if there is what
looks like a notch at each end - only
the one which is sunk into the plastic is
the true one!

Now that you've located pin ,1,
place the LS132 on the Eurobread-
board so that pin 1 is on line A19 and
pin 14 is on line B19. You don't need to
use tweezers to avoid handling the
pins, because these are TTL ICs, not
the CMOS ones which can be so easily
damaged. When you've got the IC cor-
rectly placed, push it gently down,
rocking it a bit from end to end, so that
the pins go into the Eurobreadboard
holes until the chip is right down on to
the board. Check again that the pins
are in the right holes, because all of the
wiring instructions in this part, and all
the following parts, assume that each
IC is in exactly the place we've
specified.

All You Need Are The Right
Connections

We can now start making the connec-
tions which create a digital circuit.
We're going to use just one of the four
identical digital circuits which are on
the LS132 chip, and we can make up
the circuit by using just three wire
links. One useful point about digital IC
circuits is that most of them consist of
just these links between ICs, with only
a few odd resistors and capacitors to

worry about. The only point to worry
about now is, how do we know which
connections to make? If you're
building a circuit from scratch, to your
own design, then you have to do it all
the hard way, by tracing which pins
you need to connect. For this series
we'll use the easy HE way, using the
Eurobreadboard line letters and
numbers.

23B LINK 8C (SW1)
24B LINK 6CISW2)
25B LINK 7B (LED1)

23B 19B

8C

25A

ro 6C
246

Fig.2.3. Link diagram (a) and circuit diagram (b) for
a gate -test circuit. Only three wire links are need-
ed to wire this up, because the switches and LEDs
are already in place. This scheme assumes that the
IC is in the correct place on the board.

Now there are two ways of showing
how to make these connections, and
Fig.2.3 shows both. One is a table of
connections (Fig.2.3a) which shows
which Eurobreadboard lines need to
be linked with wires. The other way,
which is a lot more useful, is to write
the Eurobreadboard line numbers onto
a circuit diagram. Why is it more
useful? Because it gets you used to
digital circuit diagrams, that's why.
Once this series is finished you're on
yoUr own in the big bad world where
there aren't any tables of Eurobread-
board connections, so we're training
you to read the circuit diagrams and
eventually to be able to fill in
Eurobreadboard line numbers for
yourself.

Fig.2.3(b), then, shows the circuit
symbol for the digital device we're us-
ing. It's called a NAND gate, and this

256

76
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particular example has two inputs and
one output. In the circuit shown, the
inputs are connected to the switches 1
and 2, and the output is connected to
LED 1. Since we have only two signal
levels to worry about, a switch is all we
need to provide an input. The way
we've wired our switches, up causes
the switch to provide logic 1, down
provides logic 0; and the LED lights
when the output is at logic 1.

The Truth Is On The Table

Now if this were a linear circuit, like an
amplifier, we would probably want to
measure some quantities like the
voltage gain. We don't have to worry
about such things when we use digital
circuits, because the only quantities
that exist are the two voltage levels 0
and 1. We can see what voltage levels
we have at the inputs, because they're
set by the switches, and at the output
the LED shows whether we have a 1 or
a 0. The only thing we need to know
about a digital IC like this is what com-
bination of inputs gives what output.
Let's make that a bit clearer. If we had
one input, we would want to know
what the output was for a 0 at the in-
put, and what the output was for a 1 at
the input. With two inputs, there are
four possible combinations of Os and
s which we could have at the inputs,

and it's a bit easier to see what's hap-
pening if we write them down in the
form of a table (Fig.2.4).

SW1 SW2 LED1

o o

0 1

1 0

1 1

SWITCHES UP FOR 1

DOWN FOR 0

LED LIT FOR 1

UNLIT FOR 0

Fig.2.4. A blank truth table, ready for you to fill in.

We can now try out each combina-
tion of signals at the inputs, and find
what output we get for each line of the
table. This is now a 'truth table' for the
digital IC - it shows what combina-
tions of inputs produce 1 and which
combinations produce 0. Showing this
information in the form of a truth table
is neater and simpler than describing
what happens in words, though not so
brief as the mathematical method call-
ed Boolean Algebra.

Come back, don't panic - we're not
going to do any Boolean Algebra, 1 just
mentioned it!

Now how do we go about finding
the truth table for a circuit like the one
in Fig.2.3? The obvious place to start is
with both switches at zero (sliders
down). If the LED is lit, then a 1 goes in -

18

0

1

0

LED ON ON ON ON ON ON OFF ON OFF

INPUTA

OUT OF STEP IN STEP

INPUT

74132

Fig.2.5. One possible use for the simple gate cir-
cuit.

to the output column on the line which
has A and B inputs both 0; if the LED is
not lit, then a 0 goes in the output. The
next step is to try one of the switches
at 1 (slider up), and we usually work
from the right hand side, making A=0,
B=1. Note the output for this one,
then set A=1, B = 0 and note the out-
put for this, the third line of the truth
table. Finally set both switches up so
that the inputs are A=1, B=1 and see
what the output is. Fill in this value,
and your truth table is complete.

That really does tell you all you
need to know about the way this gate
works. The output is 1 unless both in-
puts are 1. When both inputs are 1,
then the output is 0. That's all! It's
called a NAND gate, for reasons we'll
look at later.

Can you think of a use for this? Im-
agine that you have two oscillators,
one supplying a signal to input A of
this gate, and the other feeding its
signals to input B. Could you tell when
the oscillators were exactly in step?
Yes, because the LED would be only
dimly lit. When the oscillators are out
of step, with one input of the gate high
and the other low, the output is high,
logic 1, keeping the LED shining
reasonably brightly. When the
oscillators are exactly in step, though,
the LED is on when both signals are at
their negative peak and off when both
signals are at their positive peak
(Fig.2.5), so that the eye sees the
average brightness, somewhere bet-
ween fully on and fully off.

FROM
SIGNAL
GENERATOR

74132

OUTPUT

Fig.2.6. Using the gate as a signal relay.

Another application? Take a look at
Fig.2.6. Here one input of the 74L5132
is from a switch and the other is from a
signal generator. If the switch keeps in-
put A at 0, then there is no signal out-
put, because the output stays at 1. If

0

0

CI
TO LED

ON OFF

INPUT A

INPUT B

the switch keeps input at 1, however,
the output goes to 0 whenever input B
goes to 1 (check the truth table to see
that this is so), and the output goes to 1
whenever output B goes to 0. This is a
typical gating action, opening or shut-
ting a gate to let a signal pass or to pre-
vent it.

Upside -Down Logic
That brings us to another very useful
action of this gate. Suppose we use
just one input, and forget about the
other one? As it happens, we can't just
forget about it, because if a TTL input
is not connected, then it behaves as if
it were connected to logic 1. Figure 2.7
shows the Eurobreadboard arrange-
ment for trying this out, using switch 1
to set the remaining input, and LED 1
to indicate what the output is. The
truth table for this is pretty simple, just
two lines, one for A = 0, the other for
A =1. Try it for yourself, and fill in the
output values.

19B
FROM 8C 23B 74132

25B 7BSWITCH ,

1
(m) LINK

LINK
24B

(NO CONNECTION)

LINK 8C TO 23B
25B TO 7C 25A

A

19B TO X2 0

25B TO Y1

Fig.2.7. Using the gate as a signal inverter -
another truth table for you.

Fig.2.8 shows a variation on this.
Both of the inputs of the gate are con-
nected to the same switch, so that we
are using them as a single input. Try it
out, and fill in the truth table.

By this time, you should be getting
the hang of the simple Eurobread-
board method of connecting up, and
we're going to use just the diagrams
from now on. Remember that all the
Eurobreadboard numbers and letters
shown on one line of a diagram mean
that these Eurobreadboard lines are
linked by wire - that's all there is to
building circuits this way.

Back to the digits. The action of the
circuits of Fig.2.7 and Fig.2.8 is called
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Into Digital Electronics
+VE

19B A 13C

19A
21A

INPUT A (SW1)
FROM 23B

25B 713

23B
020A

SWITCH 1 BC

OUTPUT 0
TO LED 22A

258 LED1

248
LINK 8C TO 23B T02413

25A 248

258 TO 78
19B TO X2

-VE
6C

(SW2) 24A
25A TO V1 23A

Fig.2.8. Another type of inverter connection.

inversion, and it's not hard to see why.
For a 1 at the input, you get 0 at the
output, and for a 0 at the input you get
1 at the output. The output is the in-
verse of the input, the other logic
signal. Another name for this action is
NOT, because NOT 0 must be 1

(there's nothing else) and NOT 1 must
be 0 (same reason). A circuit which
does this action only is called an in-
verter or NOT -gate, and its symbol is
shown in Fig.2.9. The little circle at the
output is what tells you that there is in-
version, without the circle, the output
of such a gate would be the same as
the input. The same small circle occurs
in the NAND gate symbol (Fig.2.8)
which tells you that the NAND gate

an inverter. More of thatcontains
shortly.

O
A Q

0 O
0

Fig.2.9. Inverter symbol and truth table.

Fig.2.11. Another gate circuit. Does this one carry out the
same action as the one in Fig.2.10?

gate as an inverter, we have cancelled
the inverting action inside the NAND -

gate. Yes, that's right, NAND is short
for NOT -AND.

Something a bit more ambitious
now - making use of three of the four
gates of the 74LS132. The circuit
shown in Fig.2.11, with two gates used
simply as inverters, but this time at the
inputs rather than at the outputs. Does
this have the same effect as the circuit
of Fig.2.10? Try it out, filling in the
truth table so that you can compare
them. Not the same, are they? In fact
the truth table of Fig.2.11 shows that
the output is at 1 if A or B is at one,
and it's the truth table of a type of gate
called the OR gate (Fig.2.12).

Uses? Well just imagine you want a
circuit to switch an LED on from
either of two switches. If that's too sim-
ple, imagine this combined with a
NAND gate, so that a signal can be
stopped or passed using either of two
switches.

Back to the board. Since we have a
total of four NAND gates in one
74LS132, we can use more than one in
a circuit.

Strip off all the links which go to the
74LS132, leaving only the switches and
LEDs as they were. This clears the
decks for the next circuit, and in future
we'll assume that you've cleared the
board before each circuit. Sometimes
you'll find that the same links are used
again but until you really get used to it
it's always better to start with a clear
board.

Try out the one shown in Fig.2.10.
This has the circuit which you used
before, with another gate used as an in-
verter at the output. Connect up and
try it out, filling in the truth table for
yourself. The action of this arrange-
ment is on AND -gate, because the out-
put is 1 only when both input A and in-
put B are at 1. By using the second

+VE

19B

SW1

A 8C

INPUT
8

236 218

20B2486C
SW2 25A

-VE

A B

0 0 0

0

0

1

19A
SC

A

20A

6C
B

Nand Nanother Nthing
As a grand finale to this part of
the work, add the last gate of the
74LS132, so that you have the circuit
of Fig.2.13. ConneCt up, and fill in the
truth table for this lot, which carries
out the action of what we call a NOR
gate. You should also be able to ex-
plain by now why it's called a NOR
gate!

You should have a fair collection of
truth tables by now, and they are all
important. We can make AND, OR,
NOT, NAND and NOR gates in IC
form, and Fig.2.14 shows a reminder
of the truth tables for these gates when
only two inputs are used. We've used
just one type of gate to make these cir-
cuits, though, and that's one of the in-
teresting things about digital elec-
tronics. A collection of NAND gates
can be used to carry out any action we
like, including the action of other types
of gates, so that we could build up
digital circuits using only NAND gates,
if we liked. We do, in fact, use NAND
gates very extensively simply because
they are so useful; we could equally
well use NOR gates. We couldn't use
AND or OR gates for so many useful
purposes, because they don't invert
signals. We can, for example, produce
the action of an AND gate by using
two NAND gates (Fig.2.10) but we
could never produce the action of a
NAND gate by using any number of
AND gates, unless we could also make
use of an inverter.

Fig.2.12. The OR -gate truth table.

21A

22A

C---) 24A
23A

Fig.2.13. A circuit which makes
gates of the 74LS132.

236

78 OUTPUT
LED1

Fig.2.10. A circuit using two of the gates on the 74LS132. Construct
your own truth table!

24B

use of all four

I

196

21B
258

25A
2013

226 76

LED1

A B A B Q A B Q A B a

0 0 0 0 0 0 0 0 0 0

0 0 0 0 0 0 A Q

0 0 0 0 0 0 0

0 0 0

Fig.2 14. Gate types, symbols and truth tables
summarised.
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Into Digital Electronics
8C

A
SW1

19A

B
6C

SW2

C
SW3 23A

4C

20A

22A

21A

24A

19B

238

24B

25 A

Fig.2.15. Find the truth table for this gate system.

Let's go practical again. Fig.2.15
shows a circuit which makes use of
three NAND gates, and has three in-
puts. Now this extra input makes a big
difference to the truth table, because it
means eight lines instead of four. The
general rule is that the number of lines
of the truth table for a gating circuit
has to be equal to 2 multiplied by itself
as many times as we have inputs. For
two inputs we need 2x2 lines, for three
inputs we need 2x2x2 (which is eight).
Mathematicians write this as 2n (2 to
the power n), where n is the number of
inputs.

A B C --- Q

o o 0

o o 1

o 1 0

o 1 1

1 0 0

1 0 1

1 1 0

1 1 1

Fig.2.16. Blank tru h table to fill in.

The blank truth table is shown in
Fig.2.16, so you can fill in the output
for each of the combinations of inputs
which are shown. This one does not
form any named type of gate, but its
action is quite a useful one. Take a
long hard look at that truth table.
Notice that the output is always zero if
B is zero and one or more of the other
inputs is zero, and the output is 1 if B
and more of the inputs are at 1. This is
a simple form of a 'majority voting' cir-
cuit, so called because the output will
be of the same polarity (0 to 1) as the
majority of the inputs. It could, for ex-
ample, be the basic of a simple voting

19A
8C

A SW1

B SW2
6C

C SW3

20A

4C

> 21A C
22A

23A

258 0

78 LED1

E

C

Figure 2.18. Marking out a gate circuit so that you can draw up its truth table
without experiment.

machine, but in engineering it is used
for a much more serious purpose.
Some circuits simply are so important
that no failure must ever happen, even
if the circuit cannot be repaired. The
simplest way of doing this is to make
many identical circuits, and use a 'ma-
jority voting' gate at the output. If all
the circuits are operating perfectly,
then all is well, but if some fail, then
the output will still be decided by the
majority. It can be a great comfort if
you're 250,000 miles away from Earth!

Now for one last bit of practical
work, try the circuit in Fig.2.17. This
uses all four gates of the 74LS132, with
three inputs and one output. Because
there are three inputs, there must be
eight lines in the truth table, which you
can complete for yourself by experi-
ment. What sort of gate is this?

Gate circuits like this can be used as
the basis for 'combination lock' cir-
cuits, which give a 1 at the output only
for some particular combination of in-
puts. For this reason, the gate circuits
are sometimes known as combina-
tional logic - it's the combination of
signals at the inputs which decide what
what the output will be. As it happens,
we can make the circuit entirely from
NAND gates if we like. The circuit of
Fig.2.17 produces the effect of a three -
input AND gate, though we have used
only two -input NAND gates in the cir-
cuit.

How can we find what a gate circuit
does? One way is to try it out on the
Eurobreadboard, but another way is
just by writing truth tables. We need a
truth table with lots of columns, one
for each input, of course, but also one
for each place where the output of one
gate is connected to the input of
another. Figure 2.18 shows the circuit
of Fig.2.17 labelled and a truth table
drawn up in this way. If we now write
in the usual collection of inputs (2n,
remember), we can fill in the rest of the
columns simply because we know the

24B

24A

238

Fig.2.17. Another gate system to investigate - try
it out.

21B

25B

20B

22B a
7B

LED1

truth table for the gates we are using.
Figures 2.19 to 2.21 show this par-
ticular truth table being filled in bit by
bit in this way. The final result is the
output column, which shows the ac-
tion of the whole circuit. In this case
it's a 1 when all the inputs are 1, a
three -input AND in fact.

A B C D E F Q

o 0 0

o o 1

o 1 0

o 1 1

1 0 0

1 0 1

1 1 0

1 1 1

Figure 2.19. Filling in the ruth able - the first
step. Each possible A,B,C input has been entered.

A B C D E F Q

o 0 0 1 0

o 0 1 1 0

o 1 0 1 0

o 1 1 1 0

1 0 0 1 0

1 0 1 1 0

1 1 0 0 1

1 1 1 0 1

Figu e 2.20. The next step - the E and D columns
can be filled in because you know the truth table
for the NAND gate and inverter.

A B C D E F Q

0 0 0 1 0 1 0

0 0 1 1 0 1 0

0 1 0 1 0 1 0

0 1 1 1 0 1 0

1 0 0 1 0 1 0

1 0 1 1 0 1 0

1 1 0 0 1 1 0

1 1 1 0 1 0 1

Figure 2.21. The table can now be completed,
once again because the truth tables for NAND
gate and inverter are known.

The important point is that gate cir-
cuits can be designed to give a 1 out-
put for any combination of inputs we
like. A lot of machinery can be con-
trolled just by an ON(1) or OFF(0)
signal, so that gate circuits are the ones
we use to make control circuitry. The
more complicated the control action
has to be, the more suitable digital
gates are to carry it out, because
mechanical switches and relays are
suitable only for comparatively simple
circuits. H E
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SEMICONDUCTORS GIRO 4/0. 3887006BPPAK DEPT. HE10, PO Box 6, WARE, HERTS. TEL: 0920 3182
Visit our Shop at: 3 Baldock Street, Ware, Herts. TELEX: 817861

EXPERIMENTOR BREADBOARDS

FROM =0=
No soldering breadboards. Simply plug
components in and out of letter number identified.
Nickel -silver contact holes. Start small and simply
snap -lock boards together to build a breadboard of
any size.
All EXP Breadboards have two bus -bars as an in-
tegral part of the board. If you need more than two
buses, simply snap on 4 more bus -bars with the
aid of an EXP 48.
EXP 325 The ideal breadboard for 1 chip circuits.

Accepts 8, 14, 16 and up to 22 -pin
IC's. ONLY £1.84

48mm (1.91
EXP 350 270 contact points with two 20 -point bus -

bars. ONLY £3.62
91mm 13.6")

EXP 300 550 contacts with two 40 -point bus -
bars. ONLY £6.41

1 52mm 16.01
EXP 650 For Micro -processors. ONLY £4.14

91mml3.61
EXP 48 ONLY £2.65

1 52mm (6.0")
EXP 600 As EXP 300 but accepts 24 pin DIL and

nvpr ONLY £7.25
152mm 16.0")

All EXP 300 Breadboards mix and match with 600
series.

' IANTEX I
1943 15 watt quality soldering iron with

bit
1947 Replacement element for 1943
1944 Iron coated bit 3/32" for 1943
1945 Iron coated bit 1/8" for 1943
1946 Iron coated bit 3/16" for 1943
1948 18 watt iron with iron coated bit
'1952 Replacement element for 1948
1949 Iron coated bit 3/32" for 1948
1950 Iron coated bit 1/8" for 1948
1951 Iron coated bit 3/16" for 1948
1931 X25 25 watt iron, ceramic shaft and another

shaft of stainless steel to ensure strength £6.12
1935 Replacement element for 1931 £2.05
1932 Iron coated it 1/8" for 1931 £0.58
1933 Iron coated bit 2/16" for 1931 £0.58
1934 Iron coated bit 3/32" for 1931 £0.58
1953 SK 1 soldering Kit contains 15 watt soldering

iron with 3/16" bit plus two spare bits, a reel of
solder, heat -sink and a booklet 'How to
Solder £7.28

1939 51'3 iron stand made from high grade bakelite
chrom plated steel spring, suit all models -
includes accommodation for six bits and two
sponges to keep the iron bits clean £1.89

11724 Model MLX as X25 iron but 12 volts £5.59

CASES AND BOXES

3/32"
£5.12
£2.33
£0.58
£0.58
£0.58
£5.12
£2.22
£0.58
£0.58
£0.58

VERO plastic case box. These boss. consist of top and
bottom sections which include fixings points for horizontal
mounting PC boards/chassis plates, the two sections are
held together by four screws which enter through the base
and are concealed by plastic feet.
No. Length Width Height Price
170 140mm 4Ornm 205mm £4.35
171 140rrun 75mm 205mm £4.85
172 140mm 1 1 Ornm 205mm £6.30
INSTRUMENT CASES in two sections vinyl covered top
end sides, aluminium bottom, front and beck.
No. Length Width Height Price
155 8in 5; in 2in £1.72
156 11in bin Sin £2.92
157 bin 4lin llin £1.79
158 gin 5:in 211n £2.43
ALUMINIUM BOXES made from bright sill, folded
construction each box complete with half inch deep lid end
screws.
No. Length Width Height Price
159 2 lin 11in £0.85
160 en 4in 1 ; i n

i
C0.85

161 4in 2 lin
1'n'

£0.86
162 51 -in 4in 1r £0.97
163 4in 2iiin 27r: £0.87
164 3in 2in tin £0.60
165 7in 5in

Pni'
£1.43

166 8in 6in [1.83
167 6in 4in 2in £1.18
SLOPE front aluminium boxes with black vinyl base end
sides & aluminium beck, top & front - strong construction
easily assessable.
169 in 5l 2lin 12in nin Bin
168 21111 llin 4in 16in 4iin 11in

£5.46
£8.21

AUDIO MODULES

AL1O
AL20
A L30A

AL60

ALSO
AL120
AL250

AMPLIFIERS
3 watt Audio Amplifier Module 22-32v supply
5 watt Audio Amplifier Module 22-32v supply
7- 10 watt Audio Amplifier Module22-32v
supply
15-25 watt Audio Amplifier Module 30-50v
supply
35 watt Audio Amplifier Module 40-60v supply
50 watt Audio Amplifier Module 50- 70v supply
125 wan Audio Amplifier Module 50-80v supply

£3.63
£4.11

£4.78

£5.92
£9.28

£15.11
122.94

STEREO PRE -AMPLIFIERS
PA12 Supply voltage 22-32v input sensitivity 300mv

suit: AL10/AL20/AL30
PA100 Supply voltage 24-36v inputs,- Tape. Tuner

Mag P U_ Suit iAL60/AL80
PA200 Supply voltage 35-70v inputs:- Tape, Tuner.

Mag P.U., Suit :AL80/AL120/AL250

£9.83

£20.30

£20.98

MONO PRE -AMPLIFIERS
ME4100 Supply voltage 40-65v inputs: Mag, P.U., Tape

Microphone Max. output 500mv £14.29
M M1000 Supply voltage 40-65v inputs:2 Guitars.

Microphones Max. output 500my £14.29

POWER SUPPLIES
PS12 24v Supply suit 2  AL10,2  AL20.

2  AL30 & PA12/S.450
SPM80 33v Stabilised supply -suit 2  AL60.

PA100 to 15 watts
SPM120/45 45v Stabilised supply - suit 2  AL60.

PA100 to 25 watts
SPM120/55 55v Stabilised supply - suit 2  AL80.

PA200
SPM120/65 65v Stabilised supply -suit 2  AL120.

PA200, 1  AL250. PA200
SG30 15-0-15 Stabilised power supply for

2  GEIOOMKII

£1.90

£5.57

£7.34

£7.34

£7.34

£4.37

MISCELLANEOUS
MPA30 Stereo Magnetic Cartridge Pm -Amplifier

input 3.5mv Output 100my
S. 450 Stereo FM Tuner Supply Voltage 20-30v

Varicap tuned
STERE030 Complete 7 watt per Channel Stereo

Amplifier Board - includes amps. pre -
amp. power supply, front panel, knobs
etc - requires 2050 Transformer

BP124 5 watt 12v max. - Siren Alarm Module
GE100Mk11 10 channel mono -graphic equaliser

complete with sliders and knobs
VPS30 Variable regulated stabilised power supply

2-30v 0-2 amps

TRANSFORMERS

2034 1.7 amp 35v suit SPM80
2035 2 arne 55v
2036 750mA 17v suit PS12
2040 1 5 amp 0 -45v -55v suit SPM12045

SPM120/55v
2041 2 amp 0 -55v -65v suit SPM 120/55,

SPM120/65v
2050 1 amp 0-20v suit Stereo 30
1726 150mA 15-0-15v suit SG30

ACCESSORIES

£3.76

£29.39

£24.25
£4.43

£26.45

£8.74

P&P
£6.21 E 1 21
£7.30 E1 47
£3.68

£5.98 E 1 21

£7.82 E 1 47
£3.74 E0.75
£2.04

139 Teak Cabinet suit Stereo 30.320  235  81 mm
140 Teak Cabinet suit STA15425  290  95mm
FP100 Front Panel for PA100 & PA200
BP100 Back Panel for PA 100 & PA200
GE100FP Front Panel for one GE100MKII
2240 Kit of parts including Teak Cabinet. chassis

sockets. knobs to build 15 watt stereo
amlifier (Does not include modules)

£8.05
£9.78
£2.07
£184
£2.05

£22.94

SPECIAL OFFERS
MINIDRILL 12v hand held battery -operated mini drill. 7,500
r.p.m. Collet chuck Ideal for drilling printed circuits or model
making. No. 1402. Complete with two drills -1. -15. £6.33
TRANSFORMER 240v Primary 0-20v a 2A Secondary. By
removing 5 turns for each volt from the secondary winding, any
voltage up to 20v a 2A is obtainable. Ideal for the experimenter.
No 2042 £1.50 v 86p. P & P
ANTEX MLX Soldering Iron. Sturdy 25 watt iron complete with,
4; metres of 2 -core cable. Works off a 12 volt batten,. Ideal for
Car. Boat. Caravan. No 1724 £5.29

SILICON RECTIFIERS
200mA
15920 50V
15921100V
15922 150V
1S923 200V
15924 300V

1 Amp
N4001 50V
N4002 100y
N4003 200V
N4004 400V
N4005 600V. -
N4006 800V
N4007 1000V

1.5 Amp
SO 1 5 50V
5020 100V
S021 200V
S023 400V
S025 600V
5027800V
50291000V
S031 1200V

Ir7C,51' 50V
1570/100 100V
1570/200 200V

£0,07
£0.08
00.09
£0.10
£0.12

£0.054
£0.06
£0.07
£0.08
£0.09
£0.10
£0.12

£0.10
£0.12
£0.13
£0.15
£0.18
£0.18
£0.23
£0.29

£0.86
£0.97
£1.38

3 Amp
N5400 50V
N5401 100V
N5402 200V
N5404 400V
N5406 600V
N5407 800V
N5408 1000V
0 Amp

S10150i5OV
510/100100V
S10/200 200V
510/400 400V
5101600 600V
S10/800 800V
510/1000 1000V
S10/1200 1200V
10 Amp
S30/50 50V
S30/100 100y
530/200 200V
530/400 400V
S30/600 600V
5301300 800V
530/1000 1000V
530/1200 1200V

1S70/400 400V
1570/600 600V
1S70/800 800V
1570 1000 1000V

£0.16
00.17
£0.18
£0.20
£0.24
£0.29
£0.35

£0,22
£0.24
£0.26
£0.40
£0.48
£0.59
£0.69
£0.79

£0.64
£0.79
£1.07
£1.44
£2.02
£2.33
£2.88
£3.31

£2.01
£2.59
£2.88
£3.45

THYR STORS
600ma TO 18 Case
Volts No. Price

10 THY600/10 £0.17
20 THY600/20 £0.18
30 THY600/30 £0.23
50 THY600/50 £0.25

100 THY600/10 £0.29
200 THY600/200 £0.44
400 THY600/400 £0.51

1 amp TO 66 Case
VoltsNo. Price
50 THY1A/50 £0.30

100 THY 14/100 £0.32
200 THY I A/200 £0.37
400 THY1A/400 £0.44
600 THY I4/600 £0.52
800 THY14/800 £0.67

3 amp TO 66 Case
Volts No. Price

50 THY3A/50 £0.32
100 THY3A/t00 £0.35
200 THY34/200 £0.38
400 THY34o400 £0.48
600 THY3A/600 £0.58
800 THY3A/800 £0.75

5 amp
Volts No.
50 THY5A/50

100 THY5A/100
200 TH954/200
400 THY5A/400
600 THY5N600
800 THY5A/800

TO 66 Case
Price
£0 .41
£0.52
£0.58
£0.66
£0.79
£0.93

5 amp TO 220 Case
Volts No. Price
400 THY5A/400P £0.86
600 THY5A/600P £0.79
800 THY5A/800P £0.93

7 amp TO 48 Case
Volts No. Price

50 THY7A/50 £0.55
100 THY7A/100 £0.59
200 THY7A/200 £0.66
400 THY7N400 £0.71
600 THY7A/600 £0.90
800 THY7A/800 £1.06

10 amjs TO 48 Case
Volts Price

50 THY10A/50 £0.59
100 THY104/100 £0.66
200 THY1ON200 £0.71
400 THY10A/400 £0.81
600 THY10A/600 £1.14
800 THY10A/800 £1.40

16 amp TO 48 Case
Volts No. Price

50 THY164/50 £0.62
100 THY16A,100 £0.67
200 THY16A/200 £0.71
400 THY 164/400 £0.89
600 THY16A1600 £1.04
800 THY16A 800 £1.60

30 amp TO 94 Case
Volts No. Price

50 THY30A 50 £1.38
100 TRY30A/100 £1.64
200 THY30A/200 £1.87
400 THY30A/400 £2.06
600 THY30A/600 £4.03

No. Price
EiT101,50OR £0.92
BT102/500R £0.92
BT106 £1.44
BT107 £1.07
BT108 £1.13
253228 £0.81
253525 £0.89
BTX30/50L £0.38
EITX30,400L £0.53
0106.4 £0.69
87116 £1.73

ZENER DIODES

METAL FOIL CAPACITOR PAKS
16204 - Containing 50 metal foil capacitor like Mullard C280
series - Mixed values ranging from 01 of - 2 ,2uf. Complete with
identification sheet 71.38

TRIACS
2 amp TO5 use 10 amp
volts Na Price volts
100 TR12A 100 £0.35 100 TR1104,100
200 TR124,200 £0.59 200 TR110A/200
400 TR 12A 400 £0.92 400 T51104/400

10 amp
6 amp volts

400 781104,400P £149
100 TRI6A 100 £0.59
200 TR164,200 £0.70 DIACS
400 TR16N400 £0.88 85100 £0.23 D32 £0.23

£0.88
£1.06
£1.29

400 mw 18zy881 D007 Glass encapsulated range of voltages
available 1 3v, 2-2v. 2.7v. 3.3v. 3.90.4 3v. 4,7v, 5.1v. 5.6v.
6,2v 6,8v 7 5v 8 2v. 9 1 v 10v 11v. 12v 13v. 15v. 16v, 18v,
20v 22v 24v 27v 30v 33v 39v. No. 2410p

1w -1.5w Plastic and metal encapsulated. Range of voltages
available 1 3v 2.2v 2,7v 3-3v. 390. 4.3v, 4,7v. 5 Iv. 5,6v,
6 2v 6.8v 7,5v. 8,2v, 9.1v. 10v, 11v, 12v. 13v. 15v. 16v 18v,
20v 22v 24v 27v 30v. 33v 43v. 47v. 51v 68v, 72v, 75v. 82v,
91v 100v No. Z13 lip
lOw Metal stud type S010 case. Range of voltages available.
1 3v 2,2v 2 7v. 3 3v 3,9v. 4 3v 4,7v 5,1v 5.6v. 6-2v. 613v.
7 5v.B 2v 9,1v, 10v. 11v 12v. 13v. 15v. 16v. 18v, 20v. 22v,
24v. 27v 30v. 33v 43v 47v 51v 68v 72v 75v. 82v. 91v,
100v No. 210 44p

BRIDGE RECTIFIERS
SILICON 1 amp SILICON 2 amp
Type No. Price Type No. Price

50v HMS BR1 50 £0.23 50, HMS BR2 50 £0.52
100v RMS BR1,'100 £0.25 100v RMS BR2 100 £0.55
200v RMS 051/200 £0.29 200v RMS BR2 200 03.60
400v RMS 951/400 £0.41 400v RMS BR2 400 £0.67

1000v RMS 852 1000E0.78

SILICON 10 amp SILICON 25 amp
Type No. Price Type No. Price

50v RMS 8510/50 £1.73 50v RMS BR25 50 £2.19
200v RMS 13R10,200 £1.98 ?no, RMS BR25 20C £2.53

All prices include VAT: Add _50p post per order
-Just quote your Access or Barclaycard number.

Terms: Cash with order, cheques, POs, payable to Bi-Pak at above address
Access and Barclaycard also accepted

BARCLAYCARD
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The premier mail order house
specialising in quality products and
superior after -sales care.

SEIKO QUARTZ
LCD MEMORY -BANK CALENDAR WATCH

SPECIAL PRICE ONLY £49.95
plus 85p p&p. Usually £89 or over.

 Displays hour, minute, second,
month, day of the week and date in 12
hour indication - or 24 hour at the
touch of a button.

 Button touch also displays month and
year and dates for a designated
month with Sunday dates flashing.

 Stores dates in memory up to 11
ahead, flashes 'MEMO' on
designated dates.

 Illuminated time and calendar
display.

 Display flashes when battery nears
life end.

 Stainless steel case and wrist strap
(adjustable).

In presentation case with instructions.

A LIFETIME
WATCH AT A
BARGAIN -OF -A -
LIFETIME PRICE
Full refund if not
completely satisfied.

Mitrad, 68-70 High Street,
Kettering, Northants.
Tel: 0536 522024

To Mitrad, 68-70 High Street, Kettering,
Please send me:

I I
Seiko Quartz watch(es) at £50.80 inc p&p

LA LM75 watch(es) at £6.80 inc p&p
F-1 LM105 watch(es) at £7.80 inc p&p

1 LM40 watch(es) at £10.80 inc p&p

Total value of my order £

LM62 watch(es) at £14.80 inc p&p

LM73 watch(es) at £18.80 inc p&p

I

I LM39 watch(es) at £11.10 inc p&p

Pen watch(es) at £12.00 inc p&p

I enclose cheque/PO or debit my Access/Barclaycard No.

Northants.

1

IE31

or
For complete

for catalogue.
or complete product range, ring /

e Credit Card holders may telephone (0536) 522024 24 hours a day stating Card Number for immediate attention. Al orders

Trade price list available for
despatched within 48 hours. Delivery subject to availability. Full refund if not completely satisfied.

bulk orders. L-
Mitrad. Registered in England No. 1500613. HE
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Name Signature

Address (block letters please)

1

This is a representative selection from
the collection of guaranteed leading
make and own brand watches offered
throug h Mitrad's 48 hour distribution
system and backed by Mitrad's own /
service organisation.



MITRAD UV1105 Five function LCD ladies
watch. Continuous display of hours and
minutes with pulsating seconds. Selectable
month, date, seconds. Auto calendar. Fully
adjustable closely woven stainless steel strap.
Case thickness 7mm. In silver only.
£6.95 + 85p p&p.

IAITRAD LM73 Gentleman's memory calendar
)Iarm chrono. Programmed to year 2009.
:ontinuous display of hours, minutes and
;econds with optional display modes of hours,
ninutes and date, or calendar and month with
lashing Sunday flags. Selectable month.
\larm mode indicated by flashing bill; settable
lnywhere in 24 hour period; activated for full
;0 seconds; provided with 10 minute snooze
acility. Chronograph has 12 hour capacity
vith split and lap mode facilities: first 30
ninutes run as minutes, seconds and 1/100
econds, thereafter hours, minutes and
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seconds. Back light. Adjustable stainless steel
strap. Case thickness 11mm.
£17.95 + 85p p&p.

MITRAD UV140 Four button gentleman's alarm.
Continuous display of hours, minutes and
seconds plus selectable month, date, day. PM
flag. Alarm, settable any -where in 24 hour
period, is activated for full 60 seconds. Back
light. Closely woven adjustable stainless steel
strap. Case thickness 10mm.
£9.95 + 85p p&p.

MITRAD LM75 Five function LCD gentleman's
watch with quality chrono look. Continuous
display of hours and minutes plus selectable
month, date, seconds. Auto calendar. Bock
light. Stainless steel strap. Case thickness 8mm.
£5.95 + 85p p&p.

MITRAD LM62 Gentleman's dual time alarm
chrono. Incorporates leading made module.
Continuous display of hours, minutes and

seconds with a number coded day, AM/PM,
alarm setting and the secondary time indica-
tion. Chronograph ('running horse') to 1/10
sec. Freeze, split and lap modes. Alarm,
settable anywhere in 24 hour period, is

activated for full 60 seconds. Dual timing
facility. Fully adjustable closely woven
stainless steel strap. Case thickness 10mm.
£13.95 + 85p p&p.

MITRAD LM39 Ladies auto LCD dress watch.
Continuous display of hours, minutes and
(pulsating) seconds. Month and date with auto
calendar. Back light. Integral watch and strap
with sugar frosted finish in gold or silver.
Spring clip clasp for comfortable fit. Case
thickness 8mm. £10.25 + 85p p&p.

PANTER QUARTZ PEN WATCH Five function
LCD pen watch showing hours, minutes,
seconds, month and date. Computerised four
year date memory. Ball point pen. Stainless
steel case. £12.00 inc. p&p.
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Tug aWar
Game

Play an old game a new way with this design
from HE - eliminate sweat, mud and sore palms.
The HE Tug O'War is the ideal game for the less
energetic who only wish to exercise their fingers
- a genuine digital circuit in more ways than
one!

HERE AT HE we are basically very lazy
(who said 'hear hear?). So we're always
looking at ways to turn the physical ex-
cesses of the sporting life into games
that we can play with one finger, in the
comfort and privacy of our own arm-
chairs. Our latest venture into this field
(or rather off the field) is the Tug O'War
game, which does for this sport what
Shark did for swimming and the Scalex-
tric Lap Counter did for motor racing.

In our version the game is not a trial
of strength, (strain gauges are not readi-
ly available to the hobbyist!) but rather
a contest to see who's finger is fastest
on the button. The display consists of a
line of LEDs, of which only the centre
one is lit at the start of the game. A
single flashing LED is provided and
when it comes on the first player to
press his button causes the light on the
display to move towards him. The
more often a player reacts first, the fur-
ther the light moves. The winner is the
person who gets the light to his end of
the display. All of this is accompanied
by the usual bleeps and buzzes that we
know and love so well.

Our office philosopher once said
that most electronic games could be
reduced to just one, 'Spot the 4017'.
You might think that the same is begin-
ning to apply to the LM3914 - and
why not? Like the 4017, it is a very
useful and versatile chip which can be
used for many different applications.
Here we use it as a bargraph voltmeter
in the 'dot' mode, so that only one LED
in the display is lit up at any one time.

Construction
We recommend the use of our PCB.
Solder the resistors, capacitors, diodes,
transistors, and IC sockets to the board,
taking care that polarised components
are fitted the right way round. We
mounted the display LEDs in clips on
the front panel. The anodes were link-
ed together by a length of tinned cop-
per wire which was then wired to the
PCB, while the individual cathodes
were wired to the corresponding pads
on the PCB. If you hate interwiring,
then it is possible to solder the LEDs

HE

directly in position on the PCB -
however you will have to use 0.125"
LEDs or the more expensive square
type as the size we used won't fit.

Wire up the switches, indicator LED,
loudspeaker and battery clip and insert
the ICs into their sockets. Now fasten
the PCB inside the case. We simply
stuck it to the bottom with double -
sided sticky pads. The loudspeaker is
glued to the base of the box; but don't
forget to drill a few holes there first or
the sound will be somewhat muted!

How it Works
A player has to push his button first to move the
light on the display towards him - the circuitry
around IC1 detects who is first. A new chance to
beat the other player is provided once a second
when IC3a resets IC1. IC3a is connected as an
astable (oscillator) operating at one Hertz. When
its output (pin 9) is high, IC1a and b are reset via
D2 and D4. When pin 9 goes low again IC1a and b
are enabled and LED1 lights to indicate this. The
degree of difficulty of the game can be varied by
altering the mark -space ratio of IC3a (time that it
is on and off). This is done by adjustment of RV2.

IC1 contains two D -type flip-flops, or bistables,
one for each player. In this type of bistable a pulse
on the clock input causes the logic level (high or
low) at the data input (D) to be transferred to the
output (Q). Clock pulses are generated when a
player presses his button, and the inclusion of C1
and C2 ensures that a player cannot cheat by
holding his button down; a new pulse must be
provided every time LED1 turns on. The reset
pulse from IC3a forces the outputs of IC1 a and b
low and both D pins are held high by R3 and R5,

so the faster player will send his Q output high.
Each output is coupled to the reset pin of the

other bistable via D1 and D3. Thus the faster
player's high output disables his opponent's
bistable for the remainder of that 'play' period.
One of the transistors Q1 or Q2 will be turned on
via R9 or R10, depending on who was first.

IC2, an LED voltmeter, senses the voltage at the
junction of C3 and C4 via RV1. Normally this
junction is charged to half supply voltage, and
RV1 adjusted to light the middle LED of the
display. If Q1 turns on, the voltage at the junction
will rise as C3 discharges and C4 charges. Similar-
ly the voltage will fall if Q2 turns on. IC2 responds
by lighting LEDs further up or down the scale.
This provides the game display.

IC3b is connected as audio oscillator, normally
off because its enable pin is grounded (pin 4).
When either output of IC1 goes high, IC3b is
enabled via D7 or D8 - the pitch depends on the
control voltage applied to pin 3 via R20 and R21.
The tone shows which player reacted first.
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Inside the case, note position of the loudspeaker and battery. Close up of the interwiring of the LEDS. A cable tie keeps things neat.
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Figure 1. Circuit diagram of the HE Tug O'War
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There should be no serious problems in obtain-
ing the components for this project. Try the
usual mail-order companies who advertise with
us if you have trouble. Component cost should
be about £12, but remember that this price is ex-
clusive of case and printed circuit board.

ry
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Tug 0' War Game

PB1

RED

LEDS 2-10

RED YELLOW YELLOW RED
YELLOW GREEN YELLOW RED

PB2

/////1/1/

LED1

+9V

OV

Parts List
RESISTORS (all 1/4 W 5%) CAPACITORS
R1,8 68k C1,2,6,7 10n polyester
R2,3,4,5, C3,4,8 100u 16 V PCB -mounting
6,7,19 150k electrolytic
R9,10 1k0 C5 1u5 35 V tantalum
R11 12k
R12
R13,23
R14

15k
100k
470R

SEMICONDUCTORS
IC1 4013

R15 22k IC2 LM3914

R16,17 120k IC3 556

R18
R20
R21

560R
8k2
2k2

Q1,2
D1-8
LED1-10

BC109
1N4148
0.2", various colours

R22 220k

POTENTIOMETERS
RV1 100k linear horizontal miniature

preset
RV2 1MO linear horizontal miniature

preset

MISCELLANEOUS
SW1 Single -pole, single -throw toggle
PB1,2 Push -to -make non -locking
LS1 Miniature 8R0 speaker
PCB, IC sockets, 9 V battery and connector,
verocase, clips for LEDs.
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A

LS1

Figure 2. Overlay and interwiring
diagram for the HE Tug O'War
game. LED1 and SW1 mount on the
front panel as well but we've drawn
them as separate for clarity

Setting Up
Double check the position of all the
components and wiring, then insert a
PP3 into the battery connector. Switch
on and check that the move indicator
LED is flashing. The ratio of 'on' to 'off'
times can be adjusted by RV2 to set
the level of difficulty you require. Now
rotate RV1 until the centre LED is lit.
Check that pushing either button
causes the light to move in that direc-
tion and a tone to sound (different for
each button). If the light moves the op-
posite way, swap over the connections
to the pushbuttons.

If all is well, snap the case together
and the game is ready for use. All you
have to find is a friend and two arm-
chairs. HE
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VERO ELECTRONICS LTD RETAIL DEPT.

Industrial Estate, Chandler's Ford,
Hampshire S05 3ZR

Tel: (04215) 62829
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VCfO

Wiring Accessories

The Vero range of wiring
accessories are all highest quality

`professional' products, carefully selected to ease
your interconnection problems. There's a full range
of pins and DIP sockets (including low -profile) for
solder or wire wrapping techniques and the popular
Verowire prototype wiring system.
Add these to our established range of boards, boxes,
frames and cases and you've got all you need for
your project. It's all in our catalogue - just send
40p. and it's yours by return.
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WE HAVE ALL THE NEW ATARI®
VIDEO GAME PROGRAM'
CARTRIDGES.

AR
1111,4"jh

API tr

''Itnnudllll In '11111111bl
11111

11111 III III

10",;;III1

16, 41 \INIDI11/1 '111

II"

GVAT

HI" III

Juno

ELECTRONIC GAMES
ATARI

SPECIAL 11-"'" 11
1 P

PRICE

SPACE
INVADERS

17.:117.1::72

A A A

''.11111.111110.*1
HAND HELDS  CARTRIDGES
ATARI ACETRONIC
PRINZTRONIC

RADOFIN DATABASE etc.
We keep a full angel
Send for cartridge lists stating which
machine you own

INTELLIVISION MATTEL

£173.87 + VAT

Available August 1980
This is the most advanced TV
game in the world.
Expandable
next year into a full
microcomputer.
COLOUR CATALOGUE
AVAILABLE WITH
DETAILS ON ALL THE
CARTRIDGES

CHESS

Send for further details.

COMPUTERS

NEW RANGE
AVAILABLE
AUGUST 1980
We specialise in
computer chess
machines &stock
over 13 different
models from
£20 to £300

BRIDGE
COMPUTER

* Plays 1/2/3 or 4 Hands
* Problem Mode
* Audio Feedback
* Instant Response
* Auto storekeeping

r DRAUGHTS
COMPUTER

Solves Problems
Rejects illegal moves
2 level machine
£43 + VAT
4 level machine
£77.78 + VAT

A
MAIL ORDER SERVICE - Free postage & Packing
TELEPHONE & MAIL ORDERS - accepted on.
Access * Barclaycard * American Express * Diners Club
CALLERS WELCOME - at our shop in Welling - Demonstrations daily
Open from 9am-5pm Mon -Sat (9am-1pm Wed)
GUARANTEE - Full 12 months + After Sales Support!
We have comprehensive brochures on all products. Please let us know what you areinterested in and we will send you detailed brochures AND our own
32 page catalogue covering most games on the market.

BACKGAMMON
COMPUTERS

OMAR 1
OMAR 2
CHALLENGER
GAMMONMASTER

From £38 to £108. Send for further details.

r LEISURE
* CHEAP TV GAMES
*TELEPHONE ANSWERING MACHINES
* AUTO DIALLERS
* CALCULATORS
* DIGITAL WATCHES
* PRESTEL

HAND HELD GAMES

TELETEXT
13121:221:ta

RADOF IN
TELETEXT
Add on Adaptor

£199 + VAT

27 TUNE
DOOR
BELL
£17.13

+ VAT

SILICA SHOP LTD., Dept. HE10
102 Bellegrove Road
Welling, Kent DA16 30F
Tel: 01-301 1111

FREE
CATALOGUEa iree co0

of our 32 Page.

cataogue,
se^0

a 12P starnP 10

Silica Shop Ltd

or Telephone
01.301 1111
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Look out for the November issue -
on sale October 3rd.

SPACE INVADERS

In the past few months we've seen all manner of Space In-
vaders games - from enormous pub machines to programs,
on tape cassette for home computers. We've spent many a
long hour researching the game in pubs and clubs from Land's
End (Watford) to John 0' Groats. Next month we present the
ETI Space Invaders game for you to build.  Plug the lead in-
to the back of your telly and sit back with the box of tricks on
your lap. Off you go - blasting aliens out of existence (with
full sound effects, of course).  World War III's OK, but
there's nothing like the real thing - ETI Space Invaders - a
computer game with a trick or two up its sleeve, as you'll find
out next month.

Photos courtesy of Twentieth Century Fox.

FREE PCB

As we finish printing each issue of ETI with our John Bull set,
we're sticking a free, gratis, no -more -to -pay printed circuit
board on the cover. It has a million and one uses - you can
prop up a wobbly coffee table, make a shower for the budgie
. . OR build the five projects we've designed for your free
PCB. There's an RIAA equalised preamp, a 2 W amplifier, a
touch doorbell, a light switch and a metronome.  We give
you the PCB; we give you the project designs . . . it couldn't
be easier.

RADIOACTIVITY

Know your alpha, beta, gammas? If it's all just radiation to
you, you could learn a thing or two from A.S. Lipson's excur-
sion into that fantastic, frazzling, phenomenon of modern
physics - Radioactivity. What makes something radioactive?
What exactly is radioactivity? All will be revealed next month.

EVEN MORE PROJECTS

Not satisfied with bringing you our amazing Space Invaders
game and FIVE projects for your free board, we've also got a
doorbell with a difference (it plays tunes) and a straight-
forward, no frills Bench Amplifier for your test bench. It's all in
ETI November.

AND THAT'S NOT ALL
Data Sheet puts in an appearance with all you need to know
about a family of monolithic switched capacitor filter chips
and a speech generator chip (a very clever little block of
plastic).  Talking of blocks of plastic, voltage regulators this
time - we look at a very simple discrete component regulator
design (for when you don't have the necessary chip to hand
then and there).  We know now that the Space Shuttle
launch has definitely been postponed until at least next March.
Astrologue explains why.

Articles described here are in an advanced state of preparation. However, circumstances may dictate changes to the
final contents.
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Building
Site

Although the National Grid, courtesy
of the Electricity Board, provides us

with a useful source of energy to
power our projects, you won't be

surprised to learn that it can also be
dangerous if proper care is not taken. Keith Brindley

offers a few suggestions as to how the mains can be safely harnessed.

SOME INTERESTING problems arose
with three of this month's projects - the
Freezer Alarm, the Light Dimmer and the
Temperature Controlled Soldering Sta-
tion, all of which are connected to the
mains power supply.

Now, nobody can deny 220-240 V
AC mains is exceptionally useful as an
easy way of obtaining power for your
projects and furthermore, running costs
are minimal. But the problem still re-
mains of the potential shock hazards en-
countered with its use. A mains shock
will at best give you a painful jolt, leaving
your arm quite numb for a few minutes.
In the worst case, mains voltages are
lethal. It all depends on which route the
current takes to earth - it will
automatically take the easiest path - so
if you are the easiest path - BANG. For
instance, if your left hand is resting on a
good earth point eg. the earthed case of
your project and you inadvertently
touch a live point with your right hand,
then the easiest current path is up your
right arm, across your chest and down
your left arm. Your heart suffers a bit in
this sort of case, being in direct line with
the current and you may find (or rather
the first person to come across you after
your shock may find) that it has stopped
altogether.

Don't Lose Heart
All joking apart, it cannot be stressed
strongly enough that you should take
care when dealing with mains voltages. If
you must probe around inside equip-
ment which is connected to the mains,
keep one hand in your pocket, not
because you are mean and want to keep

30

a firm grip on your money but simply to
avoid setting up a path through your
heart.

Mains powered projects can be
designed with certain safety precautions
built in. Take the HE Freezer Alarm for
example, the constructional method is
ideal for hobbyist purposes as a number
of precautions having been taken. The
first is the use of a grommet and some
form of cable clip to prevent the mains
cable from being pulled out or its insula-
tion from being worn. Various forms of
cable clip are available that do the job
satisfactorily, the type we mostly use is a
simple tie -clip. The tie -clips have a non -
release ratchet lock action (ie. pull them
as tight as you can and simply cut off the
long flying end), which holds the cable
securely. They are very cheap, around 2
or 3 pence each. Tie -clips are also used to
tie together all the interconnecting wires
on the other projects, you may be able to
spot them on some of the internal
photographs - this can make a project
look an awful lot tidier than the usual
'bird's -nest' type of arrangement.

Figure 2 shows the use of a very con-
venient method of mains connection
known as European -style chassis con-
nectors. None of this month's projects
actually have this sort of plug and socket
arrangement fitted but it is such an im-
portant method that it is shown here for
your future reference. Connections to
the inside of the circuit can be made us-
ing standard 1/4 -inch push -on tab con-
nectors or they could simply be soldered
on. An advantage of this type of chassis
connector is that you will only need two
or three made-up leads with the cor-
responding line plug, as they are readily
interchangeable.

Another sensible precaution in the
mains circuit of the Freezer Alarm is the
fuse and fuse -holder. A fuse should
usually be inserted in the live lead to pro-
tect the project itself. You should always
ensure that a correctly rated fuse is used
- it is pointless to have a 13 A fuse in a
circuit which only draws
250 mA. If things go
wrong in the project
and more



current is drawn, then it is unlikely that
the 13 A fuse will blow and your project
may well suffer irrepairable damage.

A terminal block can be a useful addi-
tion to a project because it provides a
convenient way of 'commoning' any
necessary points in the circuit. The
photograph of the Freezer Alarm shows
the terminal block method in use.

The Light Of Your Life
Space restriction in the HE Light Dimmer
precludes these connecting methods.
Without them the whole unit becomes
small enough to fit into a standard sized
wall box, in place of the existing on/off
type light switch. Once fitted you would
be unlikely to take the dimmer out again,
so possible hazards are avoided, and it is
safe. Nevetheless, we coated the back of

every bit as important. The structure of a
transformer is such that it has two
mechanically joined coils of wire which
are electrically isolated. This electrical
isolation is the key to a project's safety.
At no point (usually) is the low voltage
side of the transformer joined to the high
voltage mains side, with the possible ex-
ception of earth (i.e. zero potential). This
may or may not be joined depending on
the circuit.

The Light Dimmer and the
Temperature Controlled Soldering Sta-
tion do not have a mains isolating
transformer in circuit. So due care must
betaken - two measures are advised -
varnish the copper track side of the
board before use and do not case the
devices in such a way that prying fingers
can get at the insides.

Fig.1. Internal photograph of the mains connection circuitry of the Freeze
Alarm, from this you can see the grommet, cable clip, fuse and fuseholder and
terminal block.

our printed circuit board (ie. the copper
track side) with insulating varnish just to
be on the safe side and advise that you
do the same. In fact, it's a good idea to do
that to any PCB which carries mains
voltages so it may just save a life -
yours!

Most mains powered equipment uses
a transformer to reduce the high mains
voltage to a more manageable level
(e.g.12 V). It is only pure coincidence that
two out of this month's three mains pro-
jects do not have a transformer in the cir-
cuit.

The mains transformer has a secon-
dary purpose (pun? what pun?) which is
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much hotter), a gas or match flame, or, as
we use, a hot soldering iron held close to
but not touching the sleeving. Picture 1
shows such an operation. The sleeved
joint on the left has already been heated
and you can see how the sleeving has
shrunk to tightly cover the joint. The one
on the right is just about to be heated by
the soldering iron. This is a good precau-
tion to take on any project, not just
mains powered ones, as it protects two or
more close connections from ever short
circuiting.

Use Your Loaf
The important thing to remember if you
build your own mains powered equip-
ment is to take your time. Double check
and triple check everything before you

Fig. 2. A European style chassis connector. Quarter inch tab connectors
were used to make connections.

The Heat Is On
One precaution that we often take when
building projects in the HE Projects Lab
is to use Heat Shrink Sleeving. This is a
very effective method of covering up
and, therefore, insulating any connec-
tions which may carry dangerous
voltages. The sleeving is made from a
polyolef in material which possesses the
remarkable ability to shrink to about half
its original diameter when heated. It's,
simple to use, just slip a short length
(about 20 mm) over the lead and connec-
tion and then heat it up. The heat can be
applied from a proprietary hot air blower
(similar to a hand-held hair dryer but

switch on. Use your common sense!
From that harmless -looking socket on

the wall you have three leads, coloured
green/yellow (earth - safe), blue and
brown (neutral and live - DANGER-
OUS). When you touch that live connec-
tion - if you're lucky, it'll hurt - if
you're unlucky, you won't feel a thing!

Next month I'm planning to talk to
you about how to make your own PCBs,
as quite a few readers have written re-
questing more information on the sub-
ject. Well, next month you'll see how we
do it and pick up a few hints on how to
make really first class PCBs yourself, so
don't miss it! HE
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MAGENTA ELECTRONICS LTD.
H.E. PROJECT KITS

Make us your No. 1 SUPPLIER OF KITS and COMPONENTS for
H E. Projects. We supply carefully selected sets of parts to
enable you to construct H.E. projects. Kits include ALL THE
EL ECTRONICS AND HARDWARE NEEDED. Printed circuit
boards or veroboard are, of course, included as specified in the
original article, we even include nuts, screws and I.0 sockets.
PRICES INCLUDE CASES unless otherwise stated. BATTERIES
ARE NOT INCLUDED.
If you do not have the Issue of H.E. which includes the project
-- you will need to order the Instruction reprint as an extra. 45p
each.
MICROMIX, Sept. '80 £7.82
AUTO PROBE, Sept. '80 £3.67 less case
TOUCH SWITCH, Sept. '80 . . £2.34 less case & contacts

£13.84
£11.93
£28.94
£15.72
£27.31

£4.55
£6.13
£6.08

£15.38
£4.59

GUITAR PHASER, Sept. '80
DEVELOPMENT TIMER, Sept '80
BENCH PSU, Sept. '80
EQUITONE CAR EQUALISER, Aug. '80
GAZTEC GAS DETEXTOR, Aug. '80
OP AMP CHECKER Aug. '80
MOVEMENT ALARM, Aug. '80
RADIO TIMER, Aug. '80
PASS THE LOOP GAME, Aug. '80
SOUND OPERATED FLASH TRIGGER, July '80
18W + 18W CAR STEREO BOOSTER, July '80

£29.98 (stereo)
FOG HORN, June '80 £5.65
EGG TIMER, June '80 £9.99 less case

SPEED CONTROLLER FOR R/C, April '80 £16.39 less case
DIGITAL FREQUENCY METER, April '80
HOBBYCOM: TWO WIRE INTERCOM, April '80

£36.17 (Master)
£3.38 each

ELECTRONIC IGNITION (CD), April '80
25 -WATT MODULE (5080), Mar. '80 £19.98
PSU MODULE (5080), Mar. '80

Sub Station

5080 PRE -AMP, May '80 £43.63

£37.73

£21.87

£37.87
WIN INDICATOR, Feb. '80 £13.92
DIGI-DICE, Jan '80 £10.15
BARGRAPH CAR VOLTMETER, Dec. '79 . £7.33 less case
RING MODULATOR, Dec. '79 £12.95
GUITAR TUNER, Nov. '79 E11.73
TANTRUM STEREO AMPLIFIER, Oct. '79 £85.83
HOBBYTUNE, Oct. '79 £28.58
ANALOGUE FREQUENCY METER, Oct. '79 £15.52
MULTI -OPTION SIREN, Oct. '79 £16.22
STARBURST, Sept. '79 £21.72 less case
ULTRASONIC SWITCH Sept. '79

£29.85 less 3 pin mains socket
HOME SECURITY UNIT Aug '79 £28.56 less siren
SIREN £5.09 less case
LED TACHOMETER, Aug. '79 £18.31
INJECTOR /TRACER, Aug. '79 £4.34
CONSTANT VOLUME AMPLIFIER, Aug '79 £16.60
LINEAR SCALE OHMMETER, July '79 £16.39
SHARK, July '79 £26.88
GSR MONITOR, June '79 £9.63
ENVELOPE GENERATOR, June '79 £15.68
PARKING METER TIMER, May '79 £8.79
WHITE NOISE EFFECTS UNIT, May '79 £17.74
TRANSISTOR GAIN TESTER. April '79 £10.21
PHOTOGRAPHIC TIMER, Mar. '79 £18.21
("AR ALARM, Feb. '79 £11.47

i.'.RATCHi RUMBLE FILTER, Feb. '79 £26.96 Mono
£31.30 Stereo

SINE/SQUARE WAVE GENERATOR, Feb. '79 . £27.05
GRAPHIC EQUALISER, Jan. '79 £29.65
PUSH BUTTON DICE, Dec. '78 £7.54
AUDIO MIXER. Dec. '78 £26.88
BEDSIDE RADIO, Nov. '78 £16.99

rEREO AMPLIFIER (HOBIT), Nov. '78 £65.51
LATEST KITS: S.A.E. OR 'PHONE FOR PRICES

INTO ELECTRONICS CONSTRUCTION
H E. 6 -part Series. Feb. -80 to July '80. COVERS THE BASICS
OF EL ECTRONICS - LOTS OF PRACTICAL WORK. Circuits are
built on a plug-in Eurobreadboard REPRINTS AVAILABLE,
45p each part. Eurobreadboard and Components for Series
£15.63. Components only £9.43.

ELECTRONICS CATALOGUE
Magenta's Catalogue has been carefully designed for Electronics Constructors. Product
data and illustrations make the Magenta Catalogue an indispensable guide for the
constructor Catalogue includes ELECTRONIC COMPONENTS. HARDWARE. TOOLS,
CASES, TEST EQUIPMENT. Details of advertised items and CIRCUIT IDEAS for you to
build.
No minimum order - all products are stock lines. FIRST-CLASS delivery of FIRST-CLASS
components.
Send for your copy and see how easy our catalogue is to use. WRITE TODAY enclosing 6
x 10p stamps.

ADVENTURES WITH ELECTRONICS o scan
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 and the components for the projects.
Adventures With Electronics £1.75.
Component pack E29.95 less battery.

ADVENTURES WITH
MICROELECTRONICS

Same style as above book: 11 projects based on integrated circuits - includes dice
two-tone doorbell. electronic organ, MW / LW radio, reaction timer, etc Component pack
includes a Bimboard 1 plug-in breadboard and the components for the projects.
Adventures with Microelectronics £2.35.
Component pack £29.95 less battery,

....
IIP-

EDUKIT MICROPROCESSOR COURSE1
Ideal for beginners - learn the basics of computing from scratch, without spending a
fortune. Kit is supplied with a comprehensive manual which describes construction,
basic theory, initial use, machine code programming, hardware and troubleshooting.
An appendix covers soldering and op codes. Kit uses the RCA COSMAC 1802 p P

power supply - can be batteries.
EDUKIT, including manual E40.98.

256 bytes of memory, pcb + 20 switch keypad included Requires a 5 or 6V 0.5A

Kit Includes socket for ,. P only - Set of IC sockets for support ICs E2.81 extra
Power Supply Kit - simple kit gives 5V 0.5A - includes case and circuit details

hh£7.98. -40AI,

INTO DIGITAL ELECTRONICS
Current H.E. series. Part 1 in Sept. '80. Covers digital electronics from the basics. Circuits
are built on a plug-in Eurobreadboard. Reprints of back issues available 45p each.
Eurobreadboard and components for series £18.95 less battery Components only
E12.75.

TOWERS INTERNATIONAL TRANSISTOR
SELECTOR E10.50.
ANTEX X25 SOLDERING IRON 25W £4.98.
SOLDERING IRON STAND E2.03.
SPARE BITS. Small. standard large 65p each
SOLDER. Handy sire 98p
EUROBREAD BOARD. £6.20.
LOW COST LONG NOSE PLIERS. E1.97.
LOW COST CUTTERS. E1.98.
SIREN. 12V £15.95.
P.C.B. ASSEMBLY JIG. £11.98.
P.C.B. ETCHING KIT £4.98.
AMFIVI AIRCRAFT BAND PORTABLE
RADIO. E10.95.
WIRE STRIPPERS AND CUTTERS E2.48.
P.A. MICROPHONE, coiled lead and switch
£4.68.
MULTIMETER TYPE 1. 1.000 o p v wish
probes 1" x 31.2" x t" £6.66.
MULTIMETER TYPE 2. 20.000 o p v with
probes 5" x 31/2" a 1 %" £11.52.
P.M. INDOOR AERIAL. 57p.
TELESCOPIC AERIAL. 120 c.m. E2.38.
TELEPHONE PICK-UP COIL. 72p.
CRYSTAL MICROPHONE INSERT. 58p.
SPEAKERS MINIATURE, 8 ohm 87p. 64 ohm
98p. PO oho, E1.56.
PILLOW SPEAKER, 8 ohm 98p.
6" ROUND SPEAKER, 8 ohm 5W E2.28.
EARPIECES. Crystal 55p. Magnetic 18p.
STETHOSCOPE ATTACHMENT. Fits our ear
piece 69p.
BUZZER. 6V 32p 12V 35p.
MONO HEADPHONES. 7K Padded Superior
sensitive £3.28
STEREO HEADPHONES. 8 ohm Padded
04.35.
DESOLDERING BRAID 69p

HOW TO SOLDER BOOKLET 12p
HEAT SINK TWEEZERS 15p
SOLDER BOBBIN 30p
DESOLDER PUMP E5.98

3 BAND S.W. RADIO
Simple T R F Design Covering most Arnateui
Bands and Short Wave Bradcast Bands Five
controls Bandset. Bandspread Reaction
Wavechange and Attenuator Coll section is by
Wavechange Switch. Use with Headphones or a
Crystal earpiece Kit contains all the components
recurred. incluchng the P C Board and Case
instructions are included with this kit
KIT £18.97. Headphone extra £3.28.

PLUG IN POWER SUPPLY. 6 7 59V d c
300mA £4.95.
SPRINGS - SMALL. 100 Asstd £1.08.
CROC CLIP TEST LEAD SET, t 0 leads with 20
i lips E1.15
DIMMER SWITCH, 2405 800W £4.48.
TRADITIONAL STYLE BELL. 3.8V 70mm
chrome gong E1.60.
UNDERDOME BELL, 4.10V Smart Doe
10rhib f2.48

CONNECTING WIRE PACK_ 5 x 5 yd coils
55p
VERO SPOT FACE CUTTER. £1.21.
VERO PIN INSERTION TOOL. 0 1" £1.66.
0 15" F1.67
RESISTOR COLOUR CODE CALCULATOR
21p.

MAGENTA ELECTRONICS LTD.
HB2, 98 CALAIS ROAD, BURTON -ON -TRENT, STAFFS.
DE13 OUL, 0283 65435 - 9-12, 2-5 MON.-FRI. MAIL

ORDER ONLY
ADD 35p P&P TO ALL ORDERS, ALL
PRICES INCLUDE 15% VAT. OFFICIAL
ORDERS FROM SCHOOLS, ETC., WEL-
COME.
ENQUIRIES MUST INCLUDE S A E
OVERSEAS SEND ORDER WITH THREE
INTERNATIONAL POSTAL COUPONS WE
WC I. QUOTE EXACT PRICE BY AIR MAIL

EIRE & BFPO ORDERS
U K PRICES - LESS 10%
iCOVERS VAT REFUND & EXPORT DOCU
MENTSI PAYMENT STERLING U K BANK
DRAFT U K POSTAL ORDERS or U.K CHE-
QUE
ENQUIRIES ENCLOSE TWO INTERNATIO-
NAl POSTAL COUPONS

51451 NTA gives you FAST DELIVERY BY FIRST-CLASS POST OF QUALITY COMPONENTS AND
KITS. All products are stock lines and are new and full specification We give personal service and quality
pu.d.t Is to all our customers - HAVE YOU TRIED US?
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Light Dimmer
For those of you who are romantic, this project will let you set the right mood. If you're not,
think of the saving on your electricity bill!

LIGHT DIMMERS are always a popular
project. They are cheap, simple, and
easy to build - furthermore they are
useful things to show friends who
wonder what on earth electronics is
good for as a hobby. Our design is
probably the simplest and smallest
mains lamp dimmer possible - just
eight components on a PCB two inches
square. As we've used an MK blanking
plate for the 'front panel' of this project
it's also easy to fit. All you do is remove
the existing light switch from the metal
wall box and replace it with the HE
Lamp Dimmer, soldering the two mains
leads in position on the board first.

The single active component in this
circuit is a combined triac and diac
(trigger diode) which is cheaper than
using two components and also takes
up less space. Radio frequency
interference, always a problem with this
type of circuit, is suppressed by L1 and
C1. Ll is not a critical coil and can easily
by wound by hand. Details of this are
given below.

HE LIGHT DIMMER

Construction
All of the components, including the
switched pot, are soldered directly to
the PCB. Start by mounting RV1. The
switch terminals on the back are

4/5 the POWER APPLIED TO THE LOAD

c_

soldered to the PCB and the pot
terminals connected to the
corresponding pads on the board by
means of short lengths of insulated wire.
Now solder all the other components.
The only polarised component is SCR1
- make sure you get it the right way
round. Its leads should be bent at right -
angles to match the pattern of the PCB
pads, so that it lies flat against the
board. Leave a slight gap to allow air
circulation for cooling.

L1 is made by scramble -winding
about 50 turns of 22 SWG enamelled
copper wire on a 3/8 inch former. The
finished coil should be about one inch
long. Scrape the enamel off the ends
and solder it in place. Now the whole
board can be fastened to the MK
blanking plate by means of RV1.

The HE Lamp Dimmer can control a
load of about 250 W. We suggest that
for safety you varnish or lacquer the
track side of the board before use, and
make sure that no part of the circuit is
touching the metal mounting box.

iil 1/5 th POWER APPLIED TO THE LOAD

Figure 1. The waveforms on the left occur when the dimmer is set near maximum brightness, those on the right near minimum brightness.
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A view of the completed PCB mounted on the MK
blanking plate. This gives you some idea how small it
is.

Buylines
We used an MK blanking plate to mount our
dimmer, this particular variety has a punch
through hole in its centre allowing insertion of
the pot spindle. Any good electrical hardware
store should stock them.

SC R1, the Q4006LT triac with integral diac is
available from TK ELECTRONICS, who adver-
tise with us. As far as we know they are the only
stockists.

None of the other components should cause
problems. Total cost including the blanking
plate should be around £4.

L

BULB

SW1a

SW1b

Figure 2. Circuit diagram of the Light Dimmer

NOTE:
SCR1 IS TRIAC WITH
INTEGRAL DIAC Q4006LT
SW1 IS PART OF RV1

How it Works
The basic block diagram of the HE LIGHT DIM-
mer is shown in figure 2. (Figure 2 shows the
waveforms within the circuit when approx-
imately 415 power is applied to the load (the
light bulb) and when approximately 115 power is
applied.

A triac is, essentially, a power switch which
can operate on either the positive or the
negative half cycle of an applied AC waveform
(waveform A in figure 1). The triac in the HE
LIGHT DIMMER is in series with the lamp and
so current cannot flow through the lamp until
the triac is turned on. This is done by an internal
trigger diode (more commonly called a diac)
which provides a pulse to the triac gate. This
"fires" the triac into conduction (waveform B il-
lustrates this). The triac stays on for the re-
mainder of the half cycle of applied power, ie.
until the voltage across it reaches zero. This is

shown in waveform C. At this point it switches
off until a further pulse is applied to its gate.

If pulses are applied at the beginning of the
AC cycles then the triac is on for the greater part
of the time - therefore the bulb has current
flowing through it most of the time (ap-
proaching maximum brightness).

If, however, the polies are delayed for a time
after the beginning of the cycle then the current
only flows through the bulb for a small amount
of the time (approaching minimum brightness).
This time delay is provided by R1, RV1 and C2.
The use of variable potential divider RV1 makes
the time delay completely variable, allowing
complete control from minimum to maximum
brightness. RV1 has a built in switch, allowing
the power to the dimmer and the lamp to be
switched off completely.

N

0

VARIABLE
TIME DELAY

BLOCKS INSIDE DOTTED LINE ARE
ALL PART OF SCR1

DIAC TRIAC

Figure 3. Block diagram of the Light Dimmer

34
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This photograph shows the PCB with the com-
ponents in place ready for mounting on the
blanking plate.
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Light Dimmer

=Parts List
RESISTORS (1/4W 5%)
R1,2 22k

POTENTIOMETERS
RV1 100k linear with built-in DPDT

switch

CAPACITORS
C1,2 100n 250 V AC polyester
C3 100n polyester

SEMICONDUCTORS
SC R1 Q4006LT

MISCELLANEOUS
PCB, coil L1 (see text), MK blanking plate, knob.

TO WIRING IN
LIGHT SOCKET C1

SCR1
C2 01

Figure 4. Component overlay of the Light Dimmer

HE

OHIO SCIENTIFIC Superboard 2 Assembled
501-4, model E159.95 + 15% VAT post free
Colourboard 2 (the new colour version of Superboard
21 E215 + 15% VAT

Special offer. If bought with Superboard or
Colourboard these items are at the reduced *

4, price shown first Also sold separately at the
1"bracketed prices. Add 15% VAT Modulator

and power supply kit £7.95 ((11) 4K extra *
ram E20 (E24) Display expansion kn. 30

-F11 lines X 54 characters approx . £15 1E201 7
-4£ Case £23 (E261 Colour conversion board *

4,
fully assembled £56 (E55) Cassette
recorder E13 (£15) Super Print 800MST *

..sc printer £359 1E359) 610 expansion board *
£1601E160/

SINCLAIR PRODUCTS. New 10MHz scope E145.
pfrn200 E51.95, case E2.07. adaptor E4.20.
Connector kit £13.95. Microvision tv E89. adaptor

pc0035E34.23, adaptor E4.20, case £2.07.
dm350 E78.70, drn450 E102.17,dm235 £55.55.
rechargeable baits ES. adaptor E4.20, case E9.
Enterprise prog calculator + accessories £19.95.
TG 105 £87. Bench frequency counter Et SO.
COMPUTER GAMES. Chess Champion 6 E49.95.
Chess Challenger 7 E79. New Sensory Chess
Challenger 8 £119. Atari Videocornputer E129,
cartridges E14.85.
COMPONENTS. 1 94148 0.9p. 194002 3.1p.
741 18p. bc182 bc184, bc212, bc214, bc548
5.5p. Resistors, 1/2W 5% El 2 1OR to 10M 1p, 0.8p
for 50+ of one value 16V electrolytics 5 1 2, 5
10 22nd Op, 100rof 7p, 1000rnf 11p. 1 lb FeC I
£1.50. Dalo pen 84p. 40 sq ins pcb 45p. Poly-

styrene capacitors E 12 63V 10 to I 000pf 3p. 1n2 to
10n 4p. Ceramic capacitors 50V E6 22p1 to 47n
2.5p. Zeners 400mW E24 21,7 to 33v 7p.
TV GAMES. AY -3-8550 + kit E8.26. AY3-8600
+ kit £12.98. Stunt cycle chip + kit E18.09. Colour
generator kit £9.95.
TRANSFORMERS. 6-0-6V 100ma 80p, 11/2a
£2.60. 9-0-9V 75rna 80p. la E2.40, 2a £3.94.
12-0-12V 100rna 99p, la E2.90.
IC AUDIO AMPS with pcb JC1 2 6W E2.08. JC20
lOW E3.54.
BATTERY ELIMINATORS. 3 -way type 6/ 71/2 / 9v
300ma E3.14. 100rna radio type with press -Muds
9v E3.77. 9 + 9 £4.99. Car convertor 12v input
output 41/2/6/71/2 /9v 800ma E2.76.
BATTERY ELIMINATOR KITS. 100ma radio
types with press -studs 41/2v £1.49, 6v E1.49, 9v
E1.49, 41/2 + 41/2v £1.92, 6 6v £1.82. 9 + 9r
E1.92. Stabilized 8 -way types 3 /41/2 /6,171/2 /9 /
12/15/18v 10Orna E2.60, I Amp £8.50.
Stabilized power kits 218v 10Orna E2.80, 1-30v 10
E6.75, 1-30v 2A £12.10. 12v car convertor
6. 71/219v IA E1.35.
T -DEC AND CSC BREADBOARDS. Sdec £3.79.
T dec £4.59, exp4B E2.84. exp300 E6.61, exp350
£3.62, exp325 El .84.
BI-PAK AUDIO MODULES. s450 £27.90, ALSO
E5.62, pa100 E19.24, soma° E5.26, bmt80
EGOS, stereo TO E23.94, AL30A £4.53.

SWANLEY ELECTRONICS
Gees HE, 32 Goldsel Rd. Swank's, Kent.

Post 35p extra Prices include VAT unless stated
Official and overseas orders welcome Lists 27p post
free Mail order only

Conquerthe chip.
Be it a career, hobby or interest, like it or not the Silicon Chip

will revolutionise every human activity over the next ten years.
Knowledge of its operation and its use is vital. Knowledge you

can attain, through us, in simple, easy to understand stages.
Learn the technology of the future today in your own home.

MASTER ELECTRONICS
LEARN THE PRACTICAL WAY
BY SEEING AND DOING

 Building an oscilloscope.  Recognition of components.
 Understanding circuit diagrams.  Handling all types Solid State 'Chips'.
 Carry out over 40 experiments on basic circuits and on digital electronics.
 Testing and servicing of Radio, T.V., Hi-Fi and all types of modern

computerised equipment.

MASTER COMPUTERS
LEARN HOW TO REALLY UNDERSTAND COMPUTERS, HOW
THEY WORK - THEIR 'LANGUAGE' AND HOW TO DO PROGRAMS.
 Complete Home Study library.  Special educational Mini -

Computer supplied ready for use.  Self Test program exercise. 1-
 Services of skilled tutor available.

MASTER THE REST
 Radio Amateurs Licence.  Logic/Digital techniques.
 Examination courses (City & Guilds etc.) in electronics.
 Semi -conductor technology.
 Kits for Signal Generators - Digital Meters etc.
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BRITISH NATIONAL RADIO & ELECTRONICS SCHOOL
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Multimeters.
what price
excellence?

. . - certainly less than you think. By incorporating
a custom made LSI chip, these fully auto -ranging
3's digit multimeters are available at prices from

under £50.00.
SK -6110

(i I I ustrated)

£67.17,T
SK -6220

£45.43
+ VAT

,
4111t.r.

)
Supplied complete
with batteries, test

leads, spare fuse and
instruction manual.

SK -6110 and SK -6220
O Full auto -ranging on both voltage and resistance
E Current measurement up to 10A DC and AC
 Unit and range automatically displayed
O Auto polarity and auto zero
E Only 5mW dissipation -200 hours continuous use
O Zero adjust key to correct for test leads on low

value measurements
O High impact ABS case
E Low battery indication

SK -6110
E Audible continuity test function
T] Range hold function
 Audible over -range indication

Telephone orders welcome for Access and Barclaycard
and all account customers. All prices inc. P.&P.

nrXinril
VISA

WEST HYDE
West Hyde Developments Limited,

Unit 9, Park Street Industrial Estate, Aylesbury, Bucks. HP20 1ET
Telephone: Aylesbury 10926) 2044115.
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DENSHI KITS
SPECIAL OFFER

. fun and entertainment as well as
education"

(EVERYDAY ELECTRONICS mag.)
The SR -3A kit (over 100 circuits) and the SR -3A de
luxe kit (over 105 circuits) are available again, at little
more than their 1977 prices!
Circuits are constructed by plugging the encapsulated
components into the boards provided, following the in-
struction manual. Technical details are also given concer-
ning each project. The components are used over and over
again and you can design your own circuits too, or use the
kit as a useful testing board.
No previous experience of electronics is required but you
learn as you build - and have a lot of fun, too. The kits are
safe for anyone.

SR -3A KIT
161/2x10x21/2" £29.95

Build over 100 projects including 3-TR reflex radio receiver,
3-TR radio receiver with RF amplifier, 2-TR reflex radio
receiver, 3-TR amplifier for crystal mike, 3-TR amplifier for
speaker/mike, 3-TR signal tracer, Morse Code trainer, 2-TR
electronic organ, electronic metronome, electronic bird,
electronic cat, electronic siren, electronic gun, 2-TR
sleeping aid, high voltage generator, discontinuity warning
device, water supply warning device, photoelectric
alarming device, 3-TR burglar alarm, 3-TR water supply
warning device, 3-TR water level warning device, 3-TR
photo -electric alarming device, Morse Code trainer with
sound and light, discontinuity warning device with sound
and light, water level warning device with sound and light,
electronic metronome with sound and light, buzzer with
sound and light, wireless mike, wireless telegraph set,
wireless discontinuity warning device, wireless water level
warning device, wireless water supply warning device, and
wireless photoelectric warning device, etc, etc.

SR -3A de luxe KIT
(Illustrated 1 6x 14x31/2") £39.95

Similar to SR -3A, more components including solar cell and
additional Speaker unit plus sophisticated control panel.
All kits are guaranteed and supplied complete with extens-
ive construction manuals PLUS Hamlyn's "All colour"
160 -page book "Electronics" (free of charge) whilst stocks
last.

Prices include batteries, educational manuals, free book,
VAT, P&P (in the UK), free introduction to the British
Amateur Electronics Club.
Cheque/P.O./Access/Barclaycard (or 20p for illustrated
literature) to DEPT. HE.

ELECTRONI-KIT LTD.
RECTORY COURT, CHALVINGTON,
E.SUSSEX, BN27 3TD (032 183 579)



What's In a Name
The Integrated Circuit is probably the most used and least understood of all the semi-
conductor devices. Rick Maybury looks at the remarkably short history of the 'chip' and what
it may hold for the future.

FEW INVENTIONS or discoveries ever
really change the way we live, the
human race could continue without the
delights afforded by non-stick frying
pans and sliced bread. Our subject this
month is altogether in a different
league, possibly having consequences
as far reaching as the wheel did five
thousand years ago.

The name Integrated Circuit belies
the importance of a family of electronic
devices first developed some twenty-
two years ago. Jack Kilby is the man
generally reckoned to have produced
the first IC, that was back in 1958 whilst
he was working for Texas Instruments in
Dallas USA. He perfected a photo-
graphic technique that allowed a
number of active semiconductor
devices to be built onto a single, minute
piece of semiconductor material.

Photographic Technique
Kilby's research was directly related to
work already underway, attempting to
find a way of producing transistors to a
given specification. Early transistors
were made by artificially growing a
semiconductor crystal and the
characteristics of the crystal were un-
predictable, to say the least. The method
Kilby developed involved depositing
layers of semiconductor material, layer
by layer, onto a semiconductor base or
substrate. After each layer had been
formed it was coated in a photographic
resist and exposed to light. A mask bet-
ween the light source and semi-
conductor layer had a pattern that cor-
responded to that part of the circuit,
rather like making a multi -layer printed
circuit board. After exposure the un-
wanted portions could be washed away.

Computer Chips
During the early sixties little was heard of
integrated circuits, most devices were
relatively crude. The growing computer
industry was the first to benefit. Com-
puters are actually very simple devices,
most of the circuitry is based upon our
old friend the multivibrator, a basic elec-
tronic switch. Even the most basic com-
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The infamous 'chip' in close up (left). The layered construction can be clearly seen. The picture on
the right shows the various stages of encapsulation.

puter might need several thousand iden-
tical circuits, however, and computer
manufacturers turned to the IC for help.

Initially the IC was just a convenient
method of producing simple circuits in
great quantity. The need for ever faster
operation led to smaller and smaller cir-
cuits, (even the distances between com-
ponents is considered critical these
days). The decision to make a single type
of device led to problems quite early on.
Obviously some circuits would be
needed more than others, typical ex-
amples include the AND and NAND
gates which were produced in their
millions. As the photographic methods
improved, more and more single
devices were put onto 'chips'. Around
the late sixties things were getting out of
hand. Literally thousands of separate
devices were available and the
designers started to look around for a
'universal' IC that could fulfill all their
customers' needs but without having to
keep re -designing their equipment. The
answer came in 1969 with the now
legendary microprocessor. It was in ef-
fect a programmable IC. Once it left the
manufacturer it was up to the customer
to program it.

Computer Design
The development of the integrated cir-
cuit is a relatively short story. The basic
techniques evolved during the late fifties
are still in use today and IC manufacture
is still a photographic process. Today,
the IC manufacturer can put something
like 500,000 active devices on a one
square millimetre chip and this will con-
tinue to increase for some time. The
materials used allow more advanced
devices to be duplicated in greater quan-
tity. From the early TTL devices
(Transistor -Transistor Logic) to the latest
generation of LSI CMOS devices (Large
Scale Integration, Complementary
Metal Oxide Semiconductors) marks
one of the most dramatic periods in our
history. ICs are everywhere, not only
replacing old technology but creating
new sciences that will ultimately dictate
the way we live. Perhaps one of the most
sobering aspects of this new era is the
fact that nowadays the designs for new
ICs are usually made by computer, itself
a collection of ICs. The complexity of
these devices is such that a mere human
could never hope to do anything more
than instruct the computer. 1984 is only
four years away! H E
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illftar
QUARTZ LCD
11 Function
Slim Chronograph

12:315
Hours mins secs

BILITH
Month date day

0:0000
Mm secs 1 / 10 1 / 100

6 digit, 11 functions,
Hours, mins., secs., day,
date, day of week,
1/100th, 1/10th, secs.,
10X secs., mins.
Split and lap modes.
Back -light, auto calendar.
Only 8mm thick.
Stainless steel bracelet
and back.
Adjustable bracelet.

SAME DAY DESPATCH
M3 Price includes POST & PACKING

Price only
£8.95

Also available:
SOLAR CHRONOGRAPH
M9 Price £11.95

QUARTZ LCD
ALARM
with Snooze Alarm

0 3045
Hours mms secs

B NTH
Month date day

7:30R
Alarm

6 functions plus Alarm.
Conference signal,
5 minute snooze alarm,
Conference signal sounds
4 secs. before main alarm
to give advance warning
and an option to cancel.
Snooze sounds 5 mins.
after main alarm and is
always preceeded by the
conference signal. Price only
SAME DAY DESPATCH. £9.95
M4 Price includes POST & PACKING

.111111111 411105
0MM* ORM 4081.0

ELECTRONICS Et
TIME CENTRES

QUARTZ LCD
ALARM CHRONOGRAPH
with 12/24 display

Hours mins secs

B NTH
Month dew day

0:00D
Min sec 1 / 10th

7:3DR
Alarm

Hours, mins, secs, day
of week. Month, date,
day of week, alarm,
hour, mins., a.m./p.m.
24 or 12 hour display
mode. Alarm test.
Chronograph, lap
time, stop watch 1/10
secs.

Price only
£13.95

Also available:
SOLAR ALARM CHRON,
M7 Price £17.95

M64 Price includes POST & PACKING

QUARTZ LCD
Ladies Day Watch
Hours, mins., secs., day,
date, back light, auto
calendar.

12:30
Hours rams

B fy
Moron date

:115
Secs

Fully adjustable bracelet.
Only 25 x 20mm and
6mm thick.
Silver or Gold.

Price only
£7.95

M15 SAME DAY DESPATCH. P.&P. included

QUARTZ LCD
Ladies Cocktail Watch
Beautifully designed with a very thin bracelet.

12:30
Hours mins

Month date

Lis
s,

Hours., mins., secs., day, date,
backlight and autocalendar.
Bracelet fully adjustable to
suit slim wrists.
State Gold or Silver finish.
Only 25 x 20 x 6mm.
M18 SAME DAY DESPATCH.

QUARTZ LCD
5 Function -

GENTS/BOYS
Hours, mins., secs.,
month, date, auto
calendar, back light,
quality metal
bracelet. 6mm thick.

HANIMEX Electronic LED
Alarm Clock
Features and Specification:
Hour, minute display. Large LED display with
p.m. and alarm on indicator. 24 Hours alarm
with on/off control. Display flashing for power
loss indication. Repeatable 9 -minute snooze.
Display bright/dim modes control. Size: 5.1 5"
x 3.93" x 2.36" (131mm x 11mm x 60mm).
Weight: 1.43 lbs (0.65 kg).

M13 tiEs:e-17

Price only
£10.20

Mains operated.

Thousands sold!

12:30
Hours rains

ILI
Month date

.-

Price only
£14.95
P.&P. included

METAC GUARANTEE
All METAC products carry 12
months guarantee and we also
refund your money if not satis-
fied with our goods or service in
the first 10 days.
METAC's well equipped service
centre minimises service delays.
Please note, we do not delay
your order to clear cheques.
Telephone your order using

Barclaycard/Access

Secs

M1 SAME DAY DESPATCH

1-.44

4

H

Price only
£6.95 P.& P. included

Number on on Ask

03272 -
5983

24 hour answering
service

OR COMPLETE
TN

COUPON

WHOLESALE MAIL ORDI
Send for our trade price list and orc

tails. Sell our products to ycde

friends and earn yourself

£££'s



NEW 24 HOUR
DESPATCH SERVICE

METAC have opened a new even
faster Mail Order and Service
Centre at DAVENTRY. Orders
received before 3.30 p.m. will be
despatched same day.

VISIT OUR ELECTRONIC TIME
CENTRES AND SEE ONE OF THE MOST
IMPRESSIVE QUARTZ WATCH RANGES

IN BRITAIN

QUARTZ MELODY
Alarm Chronograph
INCREDIBLE WATCH

(11),

-32100)
Countdown Tim r

(
as.,
Alarm

?.u818)
Time Zone

nn nn nnkuu.uuuu
Chronograph

34 Functions

5 independent working modes,
day of week in English, French
or German. (Just select the one
you like). Hours, mins., secs.,
day, date, countdown alarm,
dual time zone, 1 /100th sec.,
stopwatch. Lap/split time,
1st and 2nd place times.
Melody test function.

M30 SAME DAY DESPATCH.

Price only
£17.95

Price includes
POST &
PACKING

SEIKO ALARM
CHRONOGRAPH

With WEEKLY Alarm,
Hours, mins., secs.,
month, date, day,
am/pm. Weekly alarm
- can be set for
every day at designated
time, e.g. 6.30 am on
Monday, Wednesday
and Friday. Alarm set
time displayed above
time of day. Full
stopwatch functions,
laptime, split etc.

SAME DAY
DESPATCH.
M10

Price only
£49.95

including POST & PACKING

111POST COUPON TO:

I

I

I

I

I

I

I

MMIMItr.

METAC IN
LONDON

327 EDGWARE ROAD, LONDON, W2
01-723 4753

58 QUEENSWAY, LONDON, W2
Opposite Bayswater Tube Station

Shop open 12 hours/day. 7 days/ week

Situated in the heart of London's fast-moving electronics area
very large selection of watches and consumer electronics
products. Also many bargain discount /sale items.

2nd only to Oxford Street. this is London's round-the-clock
international tourist area An excellent selection of expensiv,
famous watches, plus all the popular models.

METAC IN

NORTHAMPTON
11 ST. GILES SQUARE, NORTHAMPTON

Tel (0604) 39550

An excellent selection of watches and electronics. This shop also
has televisions and video recorders to rent or buy.

METAC IN

DAVENTRY
67 HIGH STREET, DAVENTRY

Situatedin the middle of Daventry, only a short walk from Metac's
Mail Order Centre, the shop stocks a wide range of watches and
consumer electronic products. You may also rent or buy
televisions and video recorders here

ALSO IN STOCK
NEW SEIKO Digital -Analogue

Alarm
Chrono

SEIKO James Bond Memory Bank
Now only

BEL-TIME Pico -Quartz
50 Function
All Singing, all Dancing
Wrist Computer

BEL-TIME

BEL-TIME
RULER
CASIO

OTRON

TRAFALGAR

Alarm

£73
£39

£29.95
£12.95

Chronograph £10.95
Swiss Digital and Quartz -Analogue Collection
Alarm Chrono. Lowest price anywhere. Send for
details
Korean Waterproof Ladies' and Gent's Solar
Alarm Chronographs, etc.
Digital -Analogue
Alarm Chronograph £29.95

Also large selection of popular Dual -time. Alarm, Countdown.
Musical, Ladies' and Gent's Watches.

METAC IN

LEICESTER
OMNI SHOPPING CENTRE, 27 MARKET STREET

LEICESTER

Situated in the Omni walk -round shopping centre. Metac at Omni
stocks an excellent range of quality watches at very attractive
prices

WANT TO KNOW HOW
THEY WORK?

Send El and we will send you the 40 -page Watch Report. A
technical survey which describes in detail the function and
operation of electronic watches in a completely unbiased and
objective way.

MAIL ORDER
Mail Order is a safe and simple way to purchase goods. You are
well protected by the consumer mail order laws and at Metac we
combine a fast service with a genuine 10 -day home approval
scheme You may examine any merchandise purchased through
our mail order division. in your own home for 10 days at no cost to
yourself. All postal charges are pre -paid by Metac.
For more information on Metac mail order products send for our
free literature, brochure and watch -care leaflets. to
METAC ELECTRONICS LITERATURE, 47 HIGH STREET,
DAVENTRY, NORTHANTS.

METAC (24 hour despatch centre), FREEPOST, 47a High Street, Daventry, Northants.

PLEASE COMPLETE BOTH COUPONS

FROM:

Please send me

I enclose P.O./Cheque value

Barclaycard/Access No.

Name

Address

t.

I

I

I

I

I

METAC ELECTRONICS & TIME CENTRE, (H E)

67 HIGH STREET, DAVENTRY, NORTHANTS.

I

I

I
Name

Address

I
POST, PACKING AND VAT INCLUDED IN PRICE.



Freezer
Alarm
When the temperature starts to rise you'll be
glad you built the HE Freezer Alarm to protect
your frozen food!

AFTER CENTURIES of complaining
about the daily drudgery of their lives, it
seems that women are finally getting a
better deal. Manufacturers are finding
more and more ways of applying
technology in the home, from motors in
the can -opener to microprocessors in
the washing machine. One of the most
useful items for a working woman (or
bachelor, come to that) is a freezer. Not
only does it remove the need for daily
shopping trips, but meals can be
prepared weeks in advance, in bulk, and
simply heated up when required.

Finding Fault
Unfortunately we don't live in a perfect
world and the convenience of a freezer
can become a great inconvenience
should anything go wrong. A failure can
be very difficult to detect as the pilot
neon on the front will only tell you that
the mains is connected. Any other fault
may only become apparent the next
time you open the door and find a
messy heap of defrosted food. Despite
the fact that a freezer is designed to
stay cold without power for long
periods (in' case of power cuts), it is not a
very good idea to rely on this and hope
you'll spot something wrong next time
you use it. It might be too late.

FS1
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Fault Finding
Prevention is better than cure, even if
you are insured, and the obvious answer
is to fit a temperature monitor that
sounds an alarm if the temperature
inside the freezer starts to rise above
normal, towards the point of no return.
This gives you a chance to get the
freezer fixed before the contents are
ruined.

The HE Freezer Alarm uses an
LM3911 temperature controller IC as a

sensor. This is placed inside the freezer,
connection to the rest of the circuit is
made by a thin cable. This can pass
under the rubber door seal without
affecting the insulation. The alarm we
used is the now -familiar solid-state
buzzer.

You might think it strange that the
circuit is powered from the mains but
this is OK. It means that you can't forget
to replace the battery, and in any case,
as mentioned above, freezers are

How it Works
The heart of the alarm is the LM3911 - an in-
tegrated circuit specifically manufactured for
use in temperature control equipment, although
we have adapted its use slightly for this project.
The IC itself has three main sections as seen in
Figure 1, a zener diode, a temperature sensor
and an operational amplifier.

The zener diode is used with R2 in the circuit
diagram to provide a stable reference voltage of
6V8 which supplies the temperature sensor and
the internal op amp. The op amp is connected as
a voltage comparator - ie. when the voltage at
the non -inverting (+) input rises above that at
the inverting (- ) input, the op amp output goes
high. The voltage at the inverting input is set by
potential divider chain R3, RV1 and RS. The
voltage at the non -inverting input is set by the
output of the temperature sensor - and this
falls as the temperature increases.

RV1 is adjustable to allow for a temperature
setting of approximately - 25°C to 0°C. Dif-
ferent resistors in the potential divider chain will
alter the turnover temperature of the op amp to
allow the IC to be used as a room thermostat,
say. In fact the LM3911 can be used to measure
temperatures of - 25°C to + 85°C. Power is
provided via mains transformer T1 to isolate the
circuit from mains voltage. BR1 is a bridge rec-
tifier which changes the AC from the
transformer to DC and C1 filters the voltage to
give a smooth DC supply of about 16 V.

The output of the internal op amp of the
LM3911 drives Q2 via R4. As long as the
temperature is below the present level, Q2 is
turned on and prevents base current flowing in-
to Q1, which is therefore held off. When the op
amp swings low, Q2 is turned off and current
can now flow into Q1 base via R1. Q1 turns on
and sounds the alarm.

NOTE.
IC1 IS LM3911
01,2 ARE BC182L
BR1 IS 1A 50V
ALARM IS 12V
SOLID STATE
BUZZER

TWIN SCREENED
CABLE

IC1
SENSOR

2

Figure 1. Circuit diagram of the HE Freezer Alarm
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=Parts List__
RESISTORS (all 1/4 W, 5%)
R1,5 47k
R2
R3
R4

4k7
33k
10k

POTENTIOMETER
RV1 22k linear

CAPACITORS
C1

C2

2200u 16 V PCB -mounting
electrolytic
100n polyester

SEMICONDUCTORS
Q1,2 BC109
IC1 LM3911
B R1 1 A, 50 V bridge rectifier

MISCELLANEOUS
9 V, 100mA transformer, fuse (500mA) and fuse -
holder, 10 x 24 hole veroboard, twin screened
cable, solid state buzzer, socket for mounting
IC (see text).

OUTSIDE CASE OF
SPEAKER DIN PLUG

SCREEN 1
RED

OV 240V

TRANSFORMER

12V SOLID-STATE
BUZZER

Figure 4. (left) Using an IC
holder to mount the LM3911

IC SOCKET

designed to cope with power cuts
provided you don't keep opening the
door.

Construction And Setting Up
Nothing unusual here apart from the
mounting of the sensor. We soldered a
length of twin miniature screened cable
to the pins of an IC socket and encased
the socket in the plastic cover from a
DIN speaker plug. The drawing and
photograph should make this clear. The
LM3911 is then fitted into the socket.
We only used a socket to make a tight
fit in the plastic cover - if you choose
some other method of construction
there is no reason why you cannot
solder directly to the pins of the IC
(provided you do it quickly).

Take the usual precautions when
building the rest of the circuit, making
sure that transistors and electrolytic
capacitor are the right way round.

Hobby Electronics, October 1980

BLACK

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15

PANEL
Zo,

TO MAINS

TERMINAL BLOCK

16 17 18 19 20 21 22 23 24

Figure 2. (above) Overlay and interwiring diagram.

H

G

D

C

A

GROMMET

0  000000 0 000000000  000000000000000000000000000000000000000000000000000000000000000000000000000 00000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000005005
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24

CABLE
CLIP

SCREEN 1

TWIN
SCREENED

CABLE
SCREEN 2

Figure 3. Veroboard layout showing component positions and track
cuts.

Please be careful with the mains
circuitry - we would hate to lose any
of you!

To set up the unit, switch the freezer
to its highest working temperature and
leave the sensor inside to cool down.
Adjust RV1 until the buzzer sounds,
then back it off slightly to turn the
buzzer off. The alarm is now ready for
use.

Buylines
Nothing which will cause any trouble here - all
parts should be easily obtainable at your normal
component stockist or most of the usual mail
order companies.

All parts (excluding the case) should total ap-
proximately £7 - not much to pay to protect
the contents of your freezer. HE
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Shown here are all of the back issues currently available.Each issue costs just £1,
(that includes post and packing).

The latest addition to our stocks is the March issue.Features include:Automotive
Electronics,PETting it Together and the second part of Ian Sinclair's new series
Into Electronics Construction.The projects include:The 5080 modular amplifier
system,PSU module for the 5080,Short Wave Radio and a novel Touch Switch.
For details of other issues see our main Index in the January issue.
HOBBYPRINTS for this and all back issues are still available.For order codes and
information on how to use HOBBYPRINTS see the ad.in this issue.

Please send me the following issues.
Numbers

I enclose cheque/PO for £
Name

Address

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

9
A. Marshall (London) Ltd., Kingsgate House,
.Knin.ugisogate Place, London NVV6 4TA

sotridael Sales:ol.6 0241

shops 325 Edgware Road, LondonA iso
40 Cricklesvood Broadway, London NW? 85 West Regent St Glasgow
108A Stokes CrOtt, Bristol.

CAPACITORS: BOXES & CASES TTL see catalogue for full range SOLDERING EQUIPMENT
Mullard Ceramic 63v range See catalogue for full range. 5574008 CO 74 55749105 CO 5.

0574018 CO 14 5574925 £0 31
IRONS-ANTEX

1pF to 10,000pF E 24 range Aluminium boxes 13 sizes. 5574028 E014 5574935 £0 32 15 watt C15 £3.95
all at £0.06 each Rexine Covered boxes 7 sizes. 5574035 CO la 5574945 E0 80

0574045 C014 5574955 E055 15 watt CCN £4.20
Siemens Ceramic 63v B37448/9 NEW RANGE TMEC CASES 5574055 £0.15 5574965 £0.34x574065

E034 5574975 Et 80 17 watt CX17 £4.20
.01: .022: .033: .047mF @ £0.06 Send S.A.E. for details & types 0814071,4 60 26 55741005 El 10

SN7408N E0 15 55741075 CO 21
25 watt X25 £4.20

.068: .1mF @ £0.08: .22mF @ Price range. £14.04 to f 17.00 5574095 CO 16 55741185 CO 76
057450 E015 55741195 Et 20

Stand £1.50
£0.11 ABS PLASTIC BOXES 0574115 E0 15 55115 CO 25

057412N CO 20 £048 DESOLDERING TOOL
CSF High Voltage Ceramic Discs 3" 2%" 1 i" SN7413N CO 28 55741235 E0.42

Prices £0.07 to £0.18 Range
x x

3%" x 2%" x 1 i" Prices as
0571145 CO 47 55741245 CO 53
0574168 CO 22 55741255 CO 40
0574175 CO 22 55741415 Ell 50

Solder £6.50

SINCLAIR INSTRUMENTS100pF to 10.000pF
Voltage range up to 6Kv.

catalogue
4%" x 3%" x 1%" 0574205 CO 15 55741455 CO 64

0574235 EI) 1B 55741485 El 05

See catalogue for details. 8" x 4Y,i" x 3"
0574255 E019 55741505 £0 79
5574265 E019 55741515 E055

.55741535

Digital Multimeter
£

Comprehensive range Siemens BAZELLI INSTRUMENT CASES
0574275 E0 19 CO 55
S574305 E015 55141545 ft) 90
057432IN E017 55741555 C060

PDM35 34.50
" DM235 £ 52.50

Layer Polyester Caps: .001 to 5 sizes. 5574375 £0 21 55741575 £0 59 " DM350 £ 72.50
3.3mF Miscellaneous hardware

0574385 0 21 557416085 CO 70
5574405 CO 15 5574161AN CO 10 " DM450 £ 99.00

Prices £0.07 to £0.63.
See catalogue for details. including .

Vero Board: Superstrips:

St97441AN £0 52 557410285 £0 70
5574425 £0 40 5514163A5 070
5574455 E066 55741645 £080
557446AN £0 48 55741655 00 80

Digital Frequency Meter
PFM200 £ 49.80

Large range of Mullard/Siemens Vero Breadboard. 55744785 E0 48 55741675
coedS57448N CO 45 55741745 Low Power Oscilloscope

Electrolytic Axial/Radial
Capacitance values 1.0mF to

Vero boxes (see catalogue for
full

S574505 CO 15 55741755 £0 63
5574515 E015 55741765 £074
0574535 £015 55741775 £11 73

SC110 £139.00

CRIMSON ELEKTRIK HI Fl10,000mF
range). SW4545 El) 15 $IV741805 £0 70

15 6835Voltage ranges 25v: 40v: 63v:MODULES5585714471882155 ,E°1s0,5 774467008N

£036(0

100v:Prices and types as catalogueCE1004Also Mullard C280; SiemensCE1008CI10,-----.--

5574725 ED 24 55741845 Cl 29
5574738 E025 557418585 Et tO
5574745 CO 25 55741865 El 35
558577.4776555

cowE031

$585774471.9888.95 £10426

5874805 55747905 CO 74

CE608 Power Amp £18.26
" " £21.30
" " £23.91

B32231/4 and 832110. All prices Card Frames: Fliptop boxes: 5574815 CO 71 55747915 £0 79
5574825 E065 55747925 £079 CE1704 " " £30.43

net + VAT and postage/packaging. etc etc. 5574835 £0 60 55741935 CO 79 CE1708 " " £30.43
5574845 00 95 55741965 E074
5574855 E070 58747978 C074
557486 5 E025 55741985 E109

CPS1 Power Unit £16.96
"TOOLS BAHCO 1980 CATALOGUE

,....'

Side Cutter with Bezel.
Side Cutter without Bezel.
End Cutter without Bezel.

Vero Metal Shears.

alrNOWSU.K.: 65p post paid jwic=".
Europe 85p post paid A V#Rest of World £1.25 -
post paid ...,

5574895 C1 66 55741995 nog
S57490AN CO 33

CPS3 £20.43
CPS6 " £26.09
CPR1 Pre Amp £29.57
CPR1S Pre Amp £38.70
All prices + VAT + postage/

KNOBS & SWITCHES
Big selection as catalogue
Also Resistors; Presets; Pots;

Other items as catalogue. . Mail order: 01-624 8582 Opto; Semiconductors etc. packaging
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COMPUTERS AUDIO RADIO MUSIC LOGIC TEST GEAR CB GAMES KITS
  

         

MPONENTS DEMONSTRATIONS SPECIAL OFFERS MAGAZINES BOOKS

It's all at Breadboard 80
This is the exhibition for the electronics enthusiast. From
November 26 -30 there is only one place in the universe for the
electronics enthusiast to be - Breadboard '80, at the Royal
Horticultural Hall in London. The majority of leading companies will
be exhibiting, including all the top monthly magazines H the field.
There will be demonstrations on most stands and many feature
special offers that are EXCLUSIVE to Breadboard!
All aspects of this fascinating field are catered for, from CB to
home computing, so whether you want to buy a soldering iron or a
synthesiser - or just keep up to date with your hobby - don't
miss Breadboard '80.

Royal Horticultural Halls
Elverton Street
Westminster London SW1
November 26-30 1980 O 6,, .

\
26th Nov - WEDNESDAY - 10am-6pm c'\'

27th Nov - THURSDAY - 10am-8pm ........
28th Nov - FRIDAY - 10am-6pm
29th Nov - SATURDAY - 10am-6pm \,"
30th Nov - SUNDAY - 10am-4pm  6' .



THERE WAS A TIME, not so long ago
when home life was a simple matter, fill-
ed with simple pleasures and simple
menial tasks. Entertainment consisted
mainly of songs sung around the family
piano or the occasional visit to the local
Music Hall. Heating meant lighting a
coal fire, and food was cooked on the
coal-fired kitchen range. Cleaning was
done with a dustpan and brush, and gas
and oil lamps needed to be trimmed to
keep them working efficiently. Any
household wishing to eat fresh meat
and vegetables, had to buy them daily
for immediate consumption, as the only
methods of preservation were stewing,
tinning, bottling and salting.

Today electronics are not only mak-
ing life easier for the housewife, they are
also making life more interesting and
varied for the rest of us.

Where It All Began
From an historical point of view,
domestic electrical appliances first
began to appear during the 1920s, a
time considered 'great' for Britain, just
recovering from the effects of the First
World War. Electricity had originally
been introduced into the average
household at the turn of the century, at
which time it was used purely as a lux-
ury form of lighting, as gas was then far
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Electronics
Are you keeping up with the Joneses or have you been left

Tina Boylan examines the history of the

cheaper - the relatively high price dic-
tating that it was not greatly exploited
domestically.

The first electrical device to appear
was the cooker, and it is safe to say that
the basic concept of this item has
changed little since those 'roaring' 20s.
Later during the 1940s washing ma-
chines were being sold for home use,
an example of which was manufactured
by Hoover, a company still maintaining
a strong grip on the domestic appliance
market. Their machine consisted of a
drum -I ike'washer', impeller driven, with
a folding manual wringer on the top.

The switch which controlled the

64,

washing program was motor driven, and
the machine really did nothing more
than wash! The wringer was entirely
manually operated, it was only there
because it was more convenient to have
it attached to the washer.

During this period the radio was be-
ing slowly introduced into British
homes, and was finding its place at the
centre of family entertainment. Televi-
sion made its debut in Britain in 1935
when the BBC was experimenting with
it. The Alexander Palace Transmitting
station was opening in 1936, and by
1937 when the coronation of King
George VI was televised, though, still
relatively few people owned television
sets - it seemed to be just an expensive
gimmick as the picture quality was ex-
ceptional ly poor.

The Spoils Of War
It was not until the Second World War
had ended that electronic devices for
the home really began to make an im-
pact. Television transmissions and
receiving apparatus were greatly im-
proved thanks to the advances made
in radar defence systems used by
the British during the War. Even so,

it was as late as 1953/4 that the BBC
opened its Sutton Coldfield

'-""\,, transmitting station and this
heralded the ultimately
high level of television

ownership we know
today, it was at last
an indication that

television was
here to stay.
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We Have Lift Off. . .

The next great step forward in elec-
tronics was brought about by research
carried out on the American Space Pro-
gram during the late sixties and early
seventies. The lunar modules used by
the Astronauts had to be computer con-
trolled, space was considerably limited,
(sorry about the pun!), even transistors
were not small enough, so ultimately
the Integrated Circuit was developed.
When we consider the specialised ap-
plication of the IC in its original form, it
is quite incredible to consider the extent
of the impact it has made on each one
of us. Its invention led to the com-
puterisation of many devices, helped in-
troduce remote control into the home,
and made fuel injection possible in
motor cars, something that was difficult
to do by purely mechanical means. To-
day even the humble washing machine
has had its chips and is truly program-
mable!

In The Home
behind by the developments in the electronic gadget market?
labour saver and takes a look into the future.

In 1950 it was again the BBC who ex-
perimented with the concept of stereo.
It first appeared as a way of demon-
strating records in record shops. Of
course it was not true stereo, as only
mono recorded discs were available at
the time, but this certainly prompted
the record industry to begin producing
stereo discs. Another form of now
popular entertainment is the tape
recorder. These were first introduced in
1954 for use as office dictating
machines. The recordings were made
on a 4" disc and quality was extremely
poor. It wasn't until ferrite tapes were in-
troduced around 1960 that recorders
for music were considered a reasonable
possibility. At this time the transistor
revolution was beginning to take effect.
Thermionic valves needed huge cases,
and the eventual influx of small
Japanese transistor radios brought
home entertainment into the portable
age. Miniaturisation was the name of
the game - far more electronic
capabilities could be included in each
small device, many items became more
sophisticated; radios, recorders, record

players and televisions
all became smaller and
cheaper, indeed the way
was well and truly paved
for the beginn ing of the

electronic era.

Yesterday, Today, Tomorrow
Just imagine what the Victorian
housewife would say with her
washboard in one hand and her wooden
spoon in the other, as she gazed round
the treasure trove of 'domestic elec-
trical appliances' which can be found in
any local department store. There
seems to be a labour saving device for
virtually everything these days. They
can cook your toast, boil your kettle,
make your coffee, sharpen your knife,
heat your water, dry your clothes,
preserve your food, clean your teeth,
dispense your loo paper dispense
your loo paper?

Seriously though, amongst these
relatively simple gadgets, one can spot
some of the most sophisticated
machines which the electronics in-
dustry can produce, and all widely
available to the general public, if, of
course, you have the money in your
pocket, and can decipher the pidgin

English of the instructions.
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Electronics In The Home

Common As Muck
Washing machines with programs as
long as your arm are capable of turning
your dirty linen into clean, dry items
without you having to do more than set
the dial and put in the washing. The
timers used today are electronically
pulsed, moving to the desired heat and
speed setting, taking in water, washing
powder and pumping it all out again
when necessary. Never again will a
rainy Monday mean five days of dripp-
ing washing in the bathroom.

Food processors now mean that the
aspiring 'Cordon Bleu' cooks can whip
up exotic meals at the touch of a button
- no more amputated fingers in the
Goulash, and no need for muscles like a
shot-putter in order to finely dice, grate
or whisk your desired recipe into shape.

Cooking the food itself has also been
quite drastically changed by the inven-
tion of the Microwave Oven. It must
surely be the snack enthusiast's dream,
as everything is cooked incredibly
quickly, so not too much time elapses
between deciding to eat and actually
eating. You simply put into it whatever
you want to cook, set the timer and
stand well back. Of course they're not
dangerous, but the concept used to
heat the food is certainly revolutionary.
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The oven works on the principle of pro-
ducing an electromagnetic field of very
short wavelength. This causes rapid
molecular movement which generates
heat cooking the food, but neither heats
the dish nor browns the food, the latter
being perhaps a slight disadvantage, ex-
cept to the American lady who put her
poodle in it to dry it after a bath. The ef-
fect this process has is to cook the food
from within, instead of conventionally
heating it on the outside and waiting for
the heat to penetrate the mass.
Therefore food is cooked in a fraction of
the normal time. Among its less obvious
advantages are that it runs cold, is very
clean, and is useful for defrosting and
cooking frozen foods quickly. Unfor-
tunately if you happen to be one of the
people who likes his roast chicken to
look like roast chicken, you'll be disap-
pointed, though an ordinary electrical
heating element may soon be added to
the microwave ovens, although the
browning process may take up to four
times as long as it takes to actually cook
the chicken.

The question now must be 'what do
the Englishmen of the 1980s do in their
castles while their washing is being done
and food prepared?'

. More than likely

they will be listening to their hi-fi
radio/cassette/record deck, or relaxing
in the comfort of an armchair, remotely
switching on the colour telly, while
keeping one eye on the quartz controll-
ed LED/LCD alarm clock/radio waiting
for the microwave oven to cook the din-
ner.

1984 And All That
So where does all this leave us. True, it's
an easy and effortless life we lead these
days, but with any luck it could become
even easier. The future trends almost
certainly lie in this direction. After all,
we know there is no mechanical motion
that can't be controlled electronically,
and one step forward from this idea
leads to computerisation and control
systems, which are currently enjoying
great popularity with researchers and
manufacturers alike.

From a personal viewpoint I would
eventually like to see homes complete-
ly controlled by a central computer, the
type that will ensure that when I get
home from work I could open the door
to a perfectly clean house, punch out
my instructions on the computer
keyboard, then sit down while the hi-fi
selects my favourite record, the robot
prepared my meal, the bath was run and
the coffee maker poured my coffee,
sheer bliss!

With the way electronics are moving
at the moment that might well be a
dream which will materialise. After it
happens someone will have to develop
an exercising machine that can keep
you totally fit - preferably in the com-
fort of your computerised home. HE

Hobby Electronics, October 1980
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ALL PRICES IN PENCE EACH UNLESS OTHERWISE STATED

C  M 0 S Buff LRI.D. LINEAR SEMICONDUCTORS
22 11(14044 105 14E74512 Ilts C83046 54 9914 8C182L 12

r .r1 22 7E14049 133 7174315 122 C030713E 77 94001 13C184 11

7/10402 22 7E14047 109 0714517 470 043130E 99 N4002 8C1841. 12
7144000 r 7114049 al 7E74518 Ill CA3140( 48 94004 8C212 11

7E44007 7E74030 37 9E14319 69 CA3189( 293 704007 8[2121 12
71E14006 -1774051 87 11E44320 110 S1430149 34 N4148 0C214 II
7E14011 7E14052 90 14E14521 233 11433914 78 95402 1 8C214L 12
0E74012 4444

11194011
7E1403 90
7E14060 62

14E14528 124

11(14532 150
103809 104
10381 AN 198

292369 21
292646 46

80547 13

80548 11

14014014 71E4007 475 7E74334 235 1039009 75 7979764 13 80549 12
11E74010 7E74000 22 7E74539 138 MC34037 156 2703053 19 6C557 15

004016 -1(4020 22 11E84385 122 99531 131 25/3054 55 13C591 15
9(1401.- 7E14070 22 HE14724 214 5E5361 259 293055 55 liCY 70 15
9E74017 11714071 23 HE840097 113 9E5559 28 293707 9 8C171 75
0E4401' -774022 23 11E440098 92 9E5569 66 2703704 9 80131 39
0714020 7E74073 23 0E140100 78 5E5669 171 793705 10 130137 39
704021 7E14075 23 11(940160 144 9157014 485 293773 297 80,39 39
7E14022 7774070 130 97140192 140 9E571111 505 250819 22 80140 39
0114023 4444 'i114071 22 804136 146 250830 39 895190 333
7114024 .4E14078

22'3 Voltage T841205 88 293904 9 8,85 29
7E54023 7E14081

Regulators TO41022 713 295457 39 8,50 17

7E14076 3E741387 23 TC1410348 739 295459 35 86051 17
7(74077 3, 7E14083 80 L5430904181119 T108100 84 40673 138 13710139 50
7114026 89 7E14080 80 U4723CN 42 TL084CN 156 130107 14 65020 21

104079 113 7E14093 03 06780500 78 114741C9 20 80108 14 CL8960 2850
7E94030 58 0554094 219 04781200 78 044741CT 47 BC108C 18 TtP31 48
0E64031 250 7E74104 2011 1.7815C0 78 Zener BC109 14 72732 54
071.35 tap 0E74502 114 64791200 97 ,._, 130,0913 19 917410 76
7E14040 107 7E74505 714 11.57915CP 97 1-.0.0i 8C1 09C 20 119427 76
7E44041 ' 94 HE14508 230 1.1478L05CS 38 40000 0 C407 C33 6C148 10 9172955 75
.114042 83 11774210 133 047811205 38 8Z08882879 80158 10 7143055 60

-111,0.13 120 9E14411 I 2 11478115C5 38  0011.4 9 sc t VI 17 91543 36

GMT SELL P_ .. .',....t.n-P.A. ECI T
CAPACITORS
Electrolytic Axial Order Coda Poly Radial Leeds Order Code Electrolytic Radial Laub Order Code
-to% to 50% To, Cm 0115  7 1343990 Type. C260/352 Srv. Crop 357 110. 10 50, T0 C.p 03a  02
ur v ill 26 40 03 Mould. T.410 nom Pitch Cap 360 ir, V 10 16 25 35 40 60 63

1.0  Velue 47I5 uF 1352 I MA) of 36 300 68
2 1
2.3
it 7
sa

10
15

22
8

'
8

9

9

WI ,

0015
0022

1

., 0033

11
0047
.0068

13

.1

.15

.22

.33
17
.66

1

I

1

9

10
11

10
1%

2.2
3 3
4 7
6 8 8

T

8
9

3 1 El 9
01 1.0 2 10 8 9

47 8 11 13
0(5 1.5 70 15 8 9 11

68 9
022 2.2 3 22 7 9 /1

100 9 13 0 33 33 9

iso 9 la 31
017 47 8 77

220 13 26 36
.068

I

68 11

330 30 40
100

D.I.L. Sockets470 - 23 32 47
150 I

MO 21 30 39 54
1000 26 30 59 8 Pon Low Profile Sac et TA 12 DIL SIST 8 P.C.B. Components
1500
MO

35
42

39 14 Pin Low Prone Soc et Tin 14 OIL SKT 14
16 An Low Prong Soc et Tin 16 OIL SKT 16 Delo Pen. Si. Ins. 5100 Dry, 89

RESISTORS Order Cods Skeleton Prow* Miniature Order Code
Carbon FIlm, Fixed 0 ,W. 83 I.alun, 10011-114. 1.7, Vertical Mounting 8 Mn Preset V
0 2544. (24 Values 100100, 5% Tat 1 non Rn RD'S 0110. 03 000.s. 100610. Ltn norrtOotn Mount 8 ben P 0

1007100 10411107ialual Skeleton Presets. Standard  1/Mae
05W. E12 Vetoes 100407, ICI% To, 3 en. Res RON 0.30. 63 Value, 1000407, LA Vero., 140001.19 11 574 new 12

 SOP. 030.800.14.4.7000407.1,9.90,190111209011! .1 $1d Prete, M
Metal Film. Fixed  valuePotentiometer. Rotary
05W. E24 Vs.. SRI INS 2% Tot. 8 one R. MR30 0 5, 83 0..,.. , 273 , 39 Ro Pot Lyn2 SW. E12 Wu's, 10127K, 5% Tor 16 ens Rae PR52

 Ver . 0 25W, (3 Values. 4K 7772 Log 39 Ro Pot Lop
 noble

Metal Cl.... Fixed
Potentiometer. Slider
0.5W. El \nines, 702-4)1. Cm 45 SI Poi LA

05W. E 24 0.1.s. 174.53M. 5% Tot 16 6100 Res 0937 0.25W, E3 Values. 100 IMO Lop 45 51.o, log
 Ver.  Vern

SEND A LARGE S.A.E. FOR OUR
`FLOG LIST' & OTHER INFO.

MAINS TRANSFORMERS Order Co01 Plattic &wet - Boss Industrtal MOuldingS
sea .,e5Avor tre,onnntert ,n noes or Movie. 11. end Come Cos. E long. 14
parallel to Nye err. wrban range
Prin. in 0 220. 24014

ABS Bo, Cdre,.(line et..n. end In Orange
Order Code

604 Oar. Tv. Consir.roon 235 gun
1112 W82 031 90 Cs. 81122003 OR
L150 WOO 050 131 Can 8102005 OR

0848T 185 Resn1airno 6 C 54, 036. W35 s190 0110 060 223 Can 8177006 00

04 60. 04 50 Secondarres Trans 600 Plastic Box. with Metal Lids
0.3v. 060 ec.. T.13.0121,0-12V ABS 8ne. C. Brass Dunn. 10 Oran.0-15V. 0.1512
0.20v. 0.200 Non tumin.orn Top Penn 7 'Ash. G.80

Order Cod.

20VA Clomp Type Consouctron 360 each t_55 4056029 112 Cale 01,04003 OR
s111W71 042 150 Can 13104005 OR

Anarox 16% Peculation I C 70,1148. W46 0161 W96 053 /OS Cm 610400500
0.4 50.04 50 Sec..., Trens 20VA Outcast Box.06v 0.61/
0.170, 0-170 Orman Bo eno cramped L.1
0.150, 0150 Aluovnitrrn Box end 1...1 ,r1N ..... 1 irntsb

0.175v 0 1r 5vOrd.
0.200 0 70 .

CodaN

0131063 037 124 Coe 6,25003 NA
01521082 D50 215 C1.8165005 NA

VERO ELECTRONICS PRODUCTS
1,97W113 061 334 Coe 9,25005 NA

SWITCHES25". s' l Man vwobwtd 71 200-270692
3.75'  5" I" 9.101 Vm000400 79 200.210720
2.5" . 1" I- 8415 Verdbdilrd 151 85,421 200210760

Order Code
M1111416110 Tonle - .0PPVIPP°

3 75'  5" 1" P.P6 Ptpn Board 68 200.7107130 SPOT 67 SW 84 IC- '

582" . 1 9" .1" 8.185 ,40 OIP Board 135 200.2701342 SPOT C.ou 87 SW 8A07'
5001 7ece Cutler 107 203.240134
0,n Insemon Tool tar 040 0200 DA 147 203210159

SPOT Double Bras To Centre 90 SW 84104/
OPOT 99 SW 8420.1

13511.ns P40 11001 4477.0 200.210970 DPDT Crott Ill viti 80100.
SS Prns .040 11001 441Pack 200210718
Vero.. Kit 1 Inen. 2.0274, 2540011/ 454/K.7 200.213410 Miniature Push -C & K
Ver.. Conn 1251 109/Peck 200.273394 SP Pusb To Mese. Moments, 83 SW SW
0.100.r4 Wtre 171 109/9mo 700.21340E OP Pun To Iliew vc.., 87 SW 8533

RAL TELETEXT KIT ONE APO POwER SLIM, .0JULE 07 , ENE MOS I 0-.
U...

ONE AMP POW. SPIPL040ausf KO - swavE 01.13
10171101 DECODER  REM017 CONTROL SIT

613540 00301. INERTIA CONTROLLER 05 I - NOT RAC. 110-90

PAL ENCODES 0000141051 AT t 2240 ROUT INERTIA CONTROLLER PAR II - TRAIN MANO LENIT, I 2540

COMAE RADAR 4116.4511 9 1440 00511.1911114 CONTROLLER MR Ill - MAIN I0095012 LAPP I. 2540

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

520kHz - 1620kHz. Short wave.
5.8MHz - 16MHz. Size: Tuner - 21/4in.
x 15in. x 71/2 in approx. Power amplifier -
2in. x 7Vain. x 41/tin, approx. 240V AC
operation. Supplied complete with fuses,
knobs and pushbuttons, and LED stereo
beacon indicator. Price £21.50 plus
£2.50 postage and packing.

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

-

Dimensions: Top panel - 111/2in. x
6'/ in. Mechanism fits through a cut out
51/4in x 10'/ m. Clearance required under
top panel 21/4in. Supplied complete with
circuit diagram etc. Price £30.50 plus
£2.50 postage and packing.

B.K. ELECTRONICS
37 Whitehouse Meadows, Eastwood, Leigh -on -Sea, Essex SS9 5TY
BARCLAYCARD SAE lit? currant Mtla * 01191.1 orders soaks.. All prices

Include 607  Mil order only * NI items tisclonl (where applocablel
e special energy absorbing PU loom Callers welcome by prior
appennUmat. please leltploann 0702 527572. 514 Wck.xlx 4st.-77

ELECTRONICS
A NEW AND EXCITING HOBBY!!

BIG ,WELL ILLUSTRATED BOOK
Ideal for beginners - gives
lots of general information

explains how to build
lots of projects :

Intercom, Rain Alarm,
Radios, Organ, Parki ng

Light etc. All parts
supplied and can be
re -used on special
deck provided, so
NO SOLDERING is

required. Just neeas
41/2V battery.

r1750 inc. VAT & Post
Also
ADVENTURES WITH MICROELECTRONICS

- Explore the world of silicon chips -
All components & Deck, £27.95 inc VAT & Post,

Component Catalogue & Bargain List 75p

GREENWELD
4437 Millbrook Road, Southampton 501 OHX
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7409
7410
741?
;513
1420
7430
7432
1440
7442
7448
7473
7474
7475
1416
7490
7492
7493
7496
74171
74123
74154
74157
74112
74125
74195
74196
74783
14290
74365
74366

PRIME COMPONENTS
LOW PRICES

All our micro chips are at micro prices. Don't be fooled by low prices. We do not offer for
sale. surplus, sub -spec or rebranded devices. All our parts are guaranteed new, first quality,
factory prime, lull spec devices. It is also our policy to offer you the best of new devices that
become available and these are featured regularly. Prices are exclusive of p&p and VAT -
please refer to "Ordering Information- before ordering. Official orders from Schools,
Colleges, Universities and Gov. Authorities /meowed.

DTL
930
935
917
944
946
957
967
9099

55p
65p
55p
65p
55p
55p
55p
900

lit DIM
7400 1 1 p

7401 12p
7402 12p
7403 13p
7404 17p

18p
16p
18p
28p
16p
18p
25p
16p
68p
75p
32p
32p
40p
40p
350
50p
50p
45p
35p
45p
90p
55p
45p
50p

100p
100p
140p
120p

90p
90p

741500 18p
744501 12p
74LSO4 15p
744908 20p
741.510 19p
741511 30p
741.512 30p
741514 60p
/41515 38p
/4LS20 19p
741530 19p
741532 25p
741.540 26p
741.547 56p
741547 78p
741548 85p
741549 99p
741573 30p
741574 30p
741575 39p
741986 39p
741590 40p
7415107 40p
7415123 69p
7415175 50p
7415132 79p
74151313 69p
7415151 75p
7415153 75p
7415155 65p
7415161 78p
7415163 90p
7415164 90p
7415168 190p
7415174 99p
741.5175 99p
7415195 87p
7419721 110p
7415744 175p
7415745 325p
7415751 120p
7415757 110p
7515290 95p
7415293 120p
7415366 57p
7415373 170p
74.5374 170p
741.5375 140p
141537/ 188p
'415 an .1 135p

140p
260p

011Ta D11

4040
4041
4042
4043
4044
4045
404 7
4048
4049
4050
1051
4052
4053
1054
4055
4056
4059
4060
4063
4066
4067
4068
4069
4070
4071
4077
4073
4075
4076
4077
4070
4081
4087
4085
4086
4089
4093
4094
4095
4096
4098
4099
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4507
4503
4507
4508
4510
4511
4512
4514
4515
4516
4518
4520
.1571
4526
4577
4528
4579
4531
4532
4538
4543
.1556
4 560
4 569
45,2
.1584

99p
75p
73p
86p
88p

160p
99p
56p
38p

75p
73p

Illp
121p
121p
560p

11%
56p

422p
19p
19p
28p
25p
25p
25p
20p
88p
23p
29p
23p
25p
86p
68p

130p
68p

225p
99p

325p
110p
180p

25p
112p

68p
52p

288p
76p

125p
75p

250p
290p
109p
990

MEMORIES CPU'S
2114 30014S 275p
4116 ?OONS 300p
4116 15055 395p
4315 146511 CMOS
45099 995p
5514 41) itKe41 CMOS
RAM45ONS 795p

6507
6504
6505
6800
6802
8080A
8085A

103:1=11111780

I /1124 450p
78001
28002

2708 450 NS 425p W09000B
7 71 6 51/ 450 NS 8509
2532 32K 450 NS 2995p

MEZEIMIMIN 7805 7812 55p
/905 791/ 65p
78H055C 575p
7811GKC 625pOh 5 1013A

AV 3.1015D
IM6402

CHARACTER
GENERATOR

325p
298p
425p

795p
795p
795p
695p
995p
525p

1095p
795p
995p

12500p
9500p

19900p

834411 512z 8 40 NS p o.a.
93453 11154 40 KS po.a.
93451 Utz 8 45 NS p.o.e.

450p 93511 29 al 50 NS p.o.e.

KEYBOARD ENCODER

795p

1011 SPECIAL OFFER! 4K CMOS RAM (1K x 4) 450 NS
ONLY £6.95! (8 for £45)

The TC 5514P from Toshiba, CMOS equivalent of the 2114!
I ow Power Dissipation

' 10pV11/ BIT (TYP) @ 3 OV (STANDBY)
' tOuVol z BIT (TIP) (g) 5 OV (OPERATING)
' Data Retention Voltage IV to 5 50
' Single 5V Power Supply

18 PIN Plastic Package
Full Static Operation
Three State Output

' Input /Output TTL Compatible
' Fast Access Time 450N S

Toshiba s TC5514P (industry type 6514) is a full static read write memory organised as 1024 words by 4 toots using CMOS technology
Ultra low power dissipation means it can be used as battery -operated portable memory system and also as a non-volatile memory with
battery back-up Operates frorn a single 5V power supply with static operation, hence no refresh periods and a much simplified power
supply circuit design Three state outputs simplify memory expansion for minimum data retention voltage is 2V, the battery back-up
systems needs only simple circuit Toshiba s original CZMUS technology also means wide operating and noise margins The TC5514P
Is moulded in a dual in line 18 pin plastic package 0 3 inch in width

OVISTEREO! S100 SOUND COMPUTER BOARD!
At last an S100 Board that unleashes the full power of two unbelievable General Instruments AY -3-8910 NMOS Computer sound ICs
Allows you under total computer control to generate an infinite number of special sound effects for games or any other program Sounds
can be called In BASIC. ASSEMBLY LANGUAGE etc.

KIT FEATURES
'Two GI Sound computer ICs (403-8910)
'Four parallel I/O ports on Board
'Uses on Board audio Amps or your STEREO
'On Board proto typing area
'All sockets, pans and hardware are Included
'PC Board is soldermasked. silk screened with gold contacts
'Easy. quick and fun to build, with full instructions
'Uses Programmed I/O for maximum system flexibility
'Both BASIC and ASSEMBLY language programming examples are included

COMPLETE KIT ... ONLY £59.86. includes 60 page data Manual
BARE BOARD ... ONLY E25.00, includes 60 page data Manual
AY -3-0910 chip special price with purchase of BARE BOARD (2 chips) E15.

SOFTWARE
SCL is now available! Our Sound Command Language makes writing Sound Effects programs a SNAP! SCL also includes routines for
Register -Examine -Modify. Memory -Examine -Modify and Play -Memory. SCL is available on CP /M compatible diskette or 2708/ 2716.
Diskette - £19.95. 2708 - E14.95, 2716 - E24.95. Diskette includes the source. EPR 0 Ms are 0 RG at E000 H.

SE 01 Sound Effects
Kit
The SE-Ol Ts a complete kit t h a
Contains all

F017711-01 0/0 leverted Bus the parts to
2905p build a pro- WA

101791 801 0/0 Mewled Boo gramrnable
4995p sound effects

101792 B-01 313 marled Ow generator
3495p Designed

101793 601 0 Tree IQ around the
5495p new Texas

101194 301 30 Trve Bus Instruments
3495p SN76477

101795 B 313 Needed Bus. Sound Chip,
ode staiscl 5995p the board

101791 II 0 0 True Bin provides
ode select 5995p banks of

MINI DIP
switches and
pots to pro-
gram the
various com-
binations of
the SLF
Oscillator.
VCO. Noise,
One Shot
and Envelope Controls A Quad Op Amp
IC is used to implement an Adjustable
Pulse Generator. Level Comparator and
Multiplex Oscillator for even more ver-
satility The 3'4" x 3" PC Board features a
prototype area to allow for user added
circuitry Easily programmed to duplicate
Explosion, Pluser Guns, Steam Trains,
or almost an infinite number of other
sounds. The unit has a multiple of appli
cations The low price includes all parts
assembly manual programming charts
and detailed 76477 chip specifications II

runs on a 9V battery (not included) On
board 100MW amp will drive a small
speaker directly or the unit can be con-
nected to your stereo with incredible
results, (Speaker not included

COMPLETE KIT ONLY £14.99
P&P 67o VAT

299p30p 6570P;;alai"13111..4g 5p

'C'5K 6527
0p13

99p
6532

140p
150p
125p
150p
160p

70p
225p
240p

46p
79p

125p

74C
74C20
74E76
14C65
/4C97
74E98
14C10)
140160
140161
/4C167
74C163
74C192
140193
74[194
74C195
' 1C903

30p
60p

145p
125p
125p
100p
110p
145p
145p
145p
175p
175p
175p
175p
45p

66855101

6820
6871
6850
6857 '

8712
8714
8716
8274
8228
8251
8253
8255
8257
8259
MC1441701
780 PIO
280 CTC
280A PIO
2804 CTC
780 DMA
7804 DMA
/80 510 0
7804 510 0
280510 1

/804 510 1

/80 510 7

1904 CID ?

795p
895p

1095p
375p
425p
425p
425p
425p
395p
450p
395p
395p
395p
495p

1125p
495p

1050p
1325p

797p
595p
595p
695p
695p

1995p
2495p
2995p
3495p
2995p
3495p
2995p
3495p

BOOKS
Please cider books by reference no and title, and add 50p post & packing for each book ordered.
21168 Active Filter Cookbook
21440 Aviation Electronics 3rd Ed.
21558 Audio IC Op Amp Applications 2nd Ed.
21524 The Cheap Video Cookbook
21398 CMOS Cookbook
21539 Design of Active Filters with Experiments
21537 Design of Op Amp Circuits with experiments
21545 The Design of Phased -Locked Loop Circuits with Experiments
21686 Design of VMOS Circuits with Experiments NEW!
21616 Electronic Telephone Projects
21127 How to Read Schematic Diagrams 3rd Ed.
21613 How to Use Integrated Circuits Logic Elements 3rd Ed
21527 IC Converter Cookbook
21695 IC Op Amp Cookbook 2nd Ed.
21416 IC Timer Cookbook
21601 Instrumentation: Transducers and Applications
21452 Learn Electronics Thru' Troubleshooting 2nd Ed.
21694 LC Circuits
21542 Logic and Memory Experiments Using TTL Integrated Circuits - Book 1
21543 Logic and Memory Experiments Using TTL Integrated Circuits - Book 2
21568 linear IC Principles, Experiments and Projects 2nd Ed
21612 Oscilloscope Applications & Experiments
21635 99 Practical Electronics Projects 2nd Ed
21599 Practical Low -Cost IC Protects 2nd Ed.
21557 Practical RF Communication Data for Engineers and Technicians
21482 Regulated Power Supplies 2nd Ed.
21419 Security Electronics 2nd Ed.
21621 Solar Heating
21035 TTL Cookbook
21103 Troubleshooting with the Oscilloscope 3rd Ed.
21313 TV Typewriter Cookbook
21339 Video Security Systems
21521 Video Tape Recorders

£10.95
£6.75
£5.95
£4.50
£7.75
E5.95
E5.95
E6.75
£5.95
E4.95
£4.25
E4.50

E10.50
E11.25
£8.50
£8.95
£8.25
£4.46
£7.50
E7.50
E7.50
E6.75
E3.75
£3.50
E6.75
E7.50
E4.50
£5.25
£7.25
E4.50
C7.50
£5.25
£7.50

18p
18p
75p
19p
80p
35p
45p
20p
24p
38p
lop

35p
60p
76p
42p
88p

100p
88p
22p
50p
20p

1300
45p
75p
80p
50p

195p
145p
104p
290p
105p
11 Op
290p

LINEAR IC's
1350 695p

850p
30p
33p
18p

595p
695p
295p

1875p
1675p

80p
30p
50p
75p
45p
45p
65p
65p

550p
550p

!!!! 50p
225p
225p
125p

18p
50p
85p

175p
85p
55p

130p
75p

110p
175p
325p
375p

ILIKEEEtill.111111
115p

99p

1400
175p

'

At 10010

INTERFACE
LINEAR

MC1488 90p
MC1489 90p
DM8123 125p
75150 125p
75154 125p
75182 195p
75322 250p
75324 325p
75325 325p
75361 350p
75365 295p
75451 50p
75491 7 75p
8176 175p
8T28 175p
8195 175p
8T 9 7 175p

LEDs
11709 9p

19711 13p
111217 15p
1.11720 12p
1)1777 15p
111/74 18p

DISPLAYS
090500 80p
79 0510 80p
rev 0567 125p
CIL 104 85p
01 701 85p
41',571(01

225p

5 0 LAT 0 R 5
120p
325p

90p
15p

UNIVERSAL SCR
C106D 400V 54 Sale 30p

sEINt AY -3.8910a4 Ding

/wee
THE NEW GI

COMPUTER SOUND CHIP
in, amazing AY -3-8910 is a fantasticatly
powerful sound and music generator perfect
for use with any &bit microprocessor Contains
3 tone channels noise generator 3 channels of
amplitude controls 16 -bit envelope period
control 7 parallel 4'0 3D A conveners plus
much more All in 40 pin DIP Super easy to
interface to the 5.100 mother Busses
Only 1E5.50 + VAT, including FREE reprint of
BYTE 79 article) Also add E2 25 for 60page
data manual

Perhaps the nest tarn°. composer will not
direct a 150 piece orchestre but rather a trio of
microcomputers controlling a bank of AY 3
8910s BYTE July 79

TUNES SYNTHESISER

The AY11350 Is a MOS wicreceemoler syelhesizer al pregregrammed Nees ler
apdheettess tetras manic Noes eel low domes The steidere Inns has a set el
25 lillereel pawnor and Genteel Isles le eilitie there ere 3 [biome males a
total 51251.ms

FEATURES

exgreel cepeseets
Ntemetic srancloet1 sip.)  led el Nee lot power sari.,

- Eewlepit Niersl le tin rpm er muse leallb
Segesebal owe eels

 lbw capshilrly eta used as deer thine
Operetiere wit Ions is entreat PROM H mewed 121011
8140. swag I .511 eperelme

 Teed aching STAR WARS. BEETHOVEN S 9111 eel 601 JINGLE BILLS. YANKEE
DOOM. STAR SPANGLED BANNER. CLEMENTINE. GOO SAVE THE QUEEN 0 SOLE

MO WESTMINSTER CHIMES. awl DESCENDING OCTAVE CRIME PLUS MANY MORE!

WO debited ONO eel =niche., E6.95

3 -DIGIT LIQUID CRYSTAL DISPLAY
with 'Low bat' Indicator

 High Contrast Rabe a 4.1.80.B ;
 Wide Viewing Angle
 0.5 in. Digit Height
 ULTRA Low Power Consumption
LCD106 £6.45.

LED BAR GRAPH AND
ANALOG METER DRIVER

New Sc,,,a5onal 1M3914 Drives 10 LED
directly for making bar graphs audio power
meters analog meters LED Oscillators etc
Units can be stacked for more LEDs A super
versatile and truly remarkable IC
Special price Only £2.25
11 page data 25p
Matching red bar display MV57164 E2.25
Data 25o

ov,40' THE NEW ULN-2232A INTEGRATED MOTION DETECTOR

.400° The most SOPHISTICATED MOTION DETECTOR available!
Automatic rimed Reset I 00n6Ad Aodio Output

' I 20 Hz Rejection
Two Sound Patterns

' \nsible or Infra red Response

'
14 -pin Dual In -line Clear Plastic Package

Long Range Operation

Combining 121 and Bipolar circuitry. the ULN-2232A Motion Detector is a complex optolinear IC which Includes a"
on -chip photodiode high -gain logarithmic and Itnearamps extensive digital circuitry for sound generation and timing
and high -current output drivers Add on live small capacitors a speaker and power source and you turn this
statepl.the-an device into a complete Motion Detector sensitive to small changes in light level as a function of time
DETAILED DEVICE DESCRIPTION AND APPLICATIONS INFORMATION INCLUDED WITH EVERY ULN-2232A
ONLY ET6011

Ordering information Unless otherwise
slated. for orders under E50 add 50p p&p.
Add 15% VAT to total (no VAT on books). All
devices are brand new, factory prime and full
spec and subject to prior sales and
availability Prices subject to change without
nonce

MUSIC FOR YOUR EARS
Bullet 5 Electronic Music Maher TM Kit has e smote 29 pin Microprocessor Chip with ROM thal has been

programmed It play the last 6 lo 10 Isles al the 25 popular tunes toted below. Each nine tan easily be addressed
individually or played sequentially al the push al s button. The 3 chime sequences are activated al any time by separate
swlich closure, sa when used as a doorbell one door can play songs while two others will play dillerent chimes. The unit
hos a 5watt audio Amp and will run on either 12 VAC or 12 ROC. Construction is very simple works with any
B or 16 ohm speakeer or hell speaker Mot included). Tunes can be remotely programmed using a single rotary switch
Mot included!. it desired. Complete Kit £9.95 740 V Translonner optional.

Minimum telephone order
using ACCESS is £10 If
ordering by post with
ACCESS, include name

address and card nowrit-
ten clearly Please allow
4;6 weeks delivery on
books

LOW PROFILE SOCKETS BY TEXAS

7, 15p 22p
9p 18p 25p

10p 22p 28p

NEW FROM EXAR
The XR2266 Decoder/Sense & Drive Chip for toy
cars that DRIVE LIKE REAL! ONLY £5.451

This versatile 18 -pin dual in -line IC combines both the decoder and the sense
and drive functions to cut remote control car circuitry by at Mast a factor of two'
Steering, lights indicators speed control - all from the new XR2266 at only
£5.45!

Micro
Circuits

Dept. HE2, 4 Meeting Street,
Appledore, Nr. Bideford, North De-
von EX39 1 RY. Tel. Bideford
(02372) 79507. Telex. 8953084.



Temperature
Controlled
Soldering
Iron
Tame your soldering iron with this ingenious temperature controlled
soldering station

A MAJOR FACTOR in the art of
soldering concerns the ability of
your soldering iron to do its job. For
instance, if the iron is a high wat-
tage type, say 100 watt, it obviously
shouldn't be used to solder
sensitive ICs into circuit (you may
even find it lifts the track from the
board because of the intense heat
- never mind damaging the ICs!).
Likewise, if the iron is only a 15 watt
job, then it won't have the
necessary power to solder com-
ponents on to a hefty earth bus.

There are two ways in which an
efficient level of soldering can be
obtained - either use a specific
iron for a corresponding job (which
means you need a selection of three
or four irons) or use a temperature
controller which heats the iron to
the correct temperature for any
chosen use. It is a well documented
fact that good control over solder-
ing tip temperature not only im-
proves the quality and integrity of
soldered connections but also great-
ly increases efficiency and extends
tip life, whilst reducing troublesome
oxide buildup on the tip.

Now, all this sounds great, all you
have to do is rush out and buy
yourselves one of these tremendous
gadgets and then you can solder
away to your heart's content,
whatever the job. But here's where
you will hit a slight problem. A corn -
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plete soldering systemwill cost you
quite a few weeks' pocket money.

One simple alternative to holding
up the local High St. bank is the HE
TEMPERATURE CONTROLLED
SOLDERING STATION, which will
enable you to convert any 15-100 W
soldering iron to a fully controlled
iron, capable of intermittent hobby
use to full time production use, as
well as providing a convenient
soldering stand. (If you have a
choice most electronic soldering ap-
plications are best handled using a
40 watt to 60 watt iron with this
controller).

The 4000 series CMOS ICs were
selected for their cheapness and
versatility and to give the elec-
tronics enthusiast some insight into
just how versatile these ICs are. The
design has incorporated zero
voltage switching which eliminates
radio frequency interference (RFI)
caused by phase control of line
voltage and the potentially destruc-
tive spikes created by ther-
mostatically or 'magnetically' con-
trolled soldering irons. The solder-
ing iron temperature can be varied
from full off to full on whilst the
iron is in use. A visual indication of
controller operation is also provid-
ed.

The output waveform consists of
controlled burst of pulsating DC
and is, therefore, suitable for

resistive element soldering irons on-
ly. (Soldering irons or guns that use
transformers cannot be used with
the project). This waveform was
selected to simplify power supply
design, reduce internal power by
dissipation and eliminates costly,
sensitive gate triacs which would be
required for direct interface with
CMOS logic.

Construction
Construction is reasonably
straightforward - start with the
PCB. Nothing special here, just
remember to mount R1 and 2 (along
with Rx if used) about three or four
mm from the board, to help heat
dissipation.

Remember that IC1 and 2 are
CMOS and we advise the use of IC
holders (not essential but helpful).
Next, mount the spring and holding
bolt, neon and RV1 on the front
panel and follow the wiring diagram
of figure 3 to connect up your
soldering station.

The cable ties at the mains input
and iron output grommets are
necessary to avoid strain on the
cable connections. The PCB simply
slides into one of the grooved slots
in the case eliminating the use of
special fixing procedures. Finally,
make sure that the earth connection
on the front panel is a good one.
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Testing and Setting Up
Plug the controller into 220-250V
AC mains. Advance the temperature
control clockwise until the power
switch clicks on. Advance the con-
trol further clockwise until the neon
lamp just begins to flash. This is the
lowest temperature setting of the
controller. At this setting the solder-
ing iron tip will be barely warm to
the touch. Advance the control fur-
ther clockwise. You will note that
the on -off ratio of the neon lamp
will slowly change as the control is
advanced fully clockwise.
Whenever the neon lamp is lit,
power is being applied to the
heating element. At the maximum
clockwise position of the
temperature control the neon lamp
will remain on continuously and the
soldering iron will produce full out-
put.

The controller takes advantage of
the 'thermal mass' of the soldering
iron in maintaining a reasonably
constant temperature at the tip (the
larger the iron, the better the regula-
tion). Any fluctuations in tip
temperature due to increased or
decreased loading can be easily
compensated by adjusting the
temperature control as required. If
the neon lamp comes on at full in-
tensity at the full counter -clockwise
position and does not flash on and
off, the wires to the 100 k poten-
tiometer (R3) are probably reversed.

The incoming mains voltage is switched via
SW1 which is integral with the temperature
control RV1. The mains voltage is then full
wave rectified by D1 -D4. The resulting
pulsating DC (illustrated in waveform 'A') can
deliver the same heating power to a resistive
element as 220-240V AC mains. The pulsating
DC will heat the soldering iron element and il-
luminate the neon whenever the silicon con-
trolled rectifier SCR1 is gated on by the com-
bined logic of IC1 (1 hertz variable duty cycle
multivibrator) and IC2 (zero voltage cross-
over detection and SCR gate driver). Without
gate drive SCR1 will cease to conduct each
time the pulsating DC returns to OV.

The mains potential pulsating DC is drop-
ped via R1 and R2 and clamped to a pulsating
+15V via ZD1. Waveform 'B' which is pro-
duced by the clamping action of ZD1 also
pre -regulates the supply voltage for the in-
tegrated circuits. 05 prevents the power sup-
ply filter capacitor C1 from filtering out the
sync pulses.

IC1 and the associated components form a
variable duty cycle astable multivibrator
with a frequency of 1 Hz.

At the fully counter -clockwise position of
RV1, the output of this astable is low (logic 0)
for 99% of the 1 second period. At the fully
clockwise or maximum setting of the RV1, the
astable output is high (logic 1) for 99% of the

Figure 1. Circuit diagram of the HE Soldering
Station.

FRONT PANEL

GRN/YELLOW /477

MAINS

BROWN

BLUE

1a

(PART OF RV1)

NOTES
ICI IS 4001
IC2 IS 4011
ZD1 IS 15V 400,11W
D1-4 ARE 1N4004
D5-8 ARE 1N4148
SCR1 IS C1060

R5
10M

RI
68k

AVVI141
R2
68k
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0 .Vcc

R6
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D7

D6
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0
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How it Works
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& POINTS INDICATED.
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1 HERTZ
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RV1- MAX

R8
10k

ZD1

Cl
2206
16V

R9
100k

O
5

1

IRON NEON

.Vcc 40-0

R10
470k

8

4
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I9

C3
10n CO

I
10T

R7
10k

1° ICld 8

9

12

0 -Vcc

Vcc
SCR1

14

IC2c

 7

0
-Vcc

R11
10k

period. Waveforms 'F' show these two
modes. Mid -positions of RV1 produce out-
puts which vary between these two extremes.
In summary, the setting of RV1 will vary the
ratio between the logic '1' state and the logic
'0' state (duty cycle) without appreciably
altering the period of the complete cycle.

The line synchronisation signal illustrated
in waveform 'B' is coupled to the input of
IC2a via voltage divider R8 and R9 which pro-
tects IC2a from the sync signal which is slight-
ly higher in potential from 1C2's operating
supply. IC2a inverts the line sync signal
shown in waveform C and improves the transi-
tion between the logic levels. IC2b, c and d
serve as a logic AND gate i.e. only when its
two inputs (pins 5 AND 6) are at logic 1, will
the output (pins 10 and 11) be at logic 1.

Therefore, whenever the line sync pulse is
at OV (logic 0 inverted to logic 1 by IC2a) and
the output of the proportionally controlled
astable is at logic 1, a pulse is applied to the
gate of the SCR. This applies power to the
soldering iron element in fully controlled
bursts.

The combination of all sections described
above results in SCR1 being gated on only
near zero crossings of the mains voltage. This
eliminates RFI. The on -off ratio and therefore
the soldering iron temperature is propor-
tional to the setting of the temperature con-
trol RV1.
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1.1411.11411.11=111111.111.11.rn

Temperature Controlled Soldering Iron
NOTE:

Rx - Install an additional 68k
1 Watt resistor if the mains
voltage in your area falls
below 220 Volts

1 1

- 117 I 1

R1 R2

Figure 2. Overlay diagram for the Soldering
Iron controller.

LIVE (BROWN)

NEUTRAL (BLUE)

GROMMET

EARTH (GREEN/YELLOW)

PRINTED CIRCUIT
BOARD

Figure 3. (Above) Wiring and interconnection
diagram. To ensure safe operation you must
follow this diagram closely. Remember, mains
voltages are lethal!

ALL MOUNTED ON FRONT PANEL

NEON (WITH
INTEGRAL RESISTOR)

SOLDERING IRON
COIL STAND

EARTH (GREEN/
YELLOW)

CABLE TIE

LIVE
(BROWN)

GROMMET

4,6

-:1.5

Warning
The circuit described here does not
use an isolation transformer and
therefore all sections of the circuit
must be considered dangerous.

It is advisable not to operate the
device without its case.

=Parts List=.
RESISTORS (All 1/4 W, 5%, except where
stated)
R1, 2, x 68k 1 watt
R3, 5 10M
R4, 6 1M0
R7, 8, 11 10k
R9 100k
R10 470k

POTENTIOMETERS
RV1 500k lin with double -pole,

single -throw switch

CAPACITORS
C1

C2
C3, 4

220u 16 V printed circuit
mounting electrolytic
2u2 16 V tantalum
10n ceramic

SEMICONDUCTORS
IC1
IC2
ZD1
D1-4
D5-8
SCR1

4001 quad NOR gate
4011 quad NAND gate
15V 400 mW zener diode
1N 4004
1N 4148
C106D

MISCELLANEOUS
Spring mount for soldering iron
Neon with integral resistor
Knob for potentiometer
Case to suit
Grommets and cable clips
Heavy weight (for bottom of case)

Buylines
A complete kit for this project (including PCB,
all PCB mounted components, a silk-screened
case and all case components) is available from
Compu-Tech Systems for £11.95, all inclusive.
All you have to find is the mains plug and
soldering iron. Compu-Tech will also supply
the copyrighted PCB separately.
Compu-Tech Systems
Gaymers Way
Laundry Loke Industrial Estate
North Walsham
Norfolk

HE
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O Level 12 & A
Nick Walton, our tame teacher now looks at some of the units and quantities we shall be using
throughout this series.

THIS MONTH we will take a look at
some of the basic concepts of electrici-
ty. Once these have been established
(or you have been thoroughly con-
fused!) we will relax and consider the
energy sources that help to make elec-
tricity and how that electricity gets to
us by means of the National Grid.

The little beast around which it all
centres is the electron, one of the three
most important particles that make up
the atom. The other two are the
neutron and the proton and they live in
the centre of the atom, called the
nucleus. Everything and everybody
around us is made up of atoms and
there are slightly over one hundred dif-
ferent stable varieties; hydrogen, oxy-
gen, copper and silicon to name but
four. Of course most substances con-
tain combinations of many different
elements. Atoms are so small that ap-
proximately five million would fit
across the full stop at the end of this
sentence. Atoms have been thought
about of since ancient times but it was
not till a bright New Zealander, Lord
Rutherford, arrived in 1911 that they
came to be regarded at tiny "solar
systems" with electrons (which carry
negative charge) buzzing in their orbit-
als round a central part called the
nucleus, rather like our planets move
in their orbits round the Sun.

Big and Small
The nucleus, which is about a ten
thousandth the diameter of the atom,
contains protons which carry a positive
charge and neutrons which do not
carry any charge at all, together with
various other subatomic particles we
need not worry about. So, for example,
the carbon atom illustrated in Figure 1
has six electrons round the nucleus
which itself contains six protons
(whose six positive charges balance the
negative charges of the six electrons)
tucked together with six neutrons.

Relative sizes when playing with
atoms can sometimes be a bit mind -
bending. For instance, if we look at it
the other way round and magnify our
nucleus up to the size of a full stop,
then the atom will be five metres
across, (i.e. about ten thousand full
stop diameters) and our original full
stop, which if you remember was five
million atoms across, will now have

grown to a blob twenty five million
metres across; this is twenty five thou-
sand kilometres across, or approx-
imately twice the diameter of the earth
and rather a lot of printing ink!

The Coulomb
In fact for electrical purposes all we
are concerned with is the electron and
the negative charge it carries. Charge is
measured in units called coulombs
(named after a French scientist) and
one coulomb is the charge of about six
million million million electrons. This
can be written as 6x1018 electrons.
When electrons start to flow in an elec-
trical circuit we get a current. It is

measured in amps or amperes (named
after another French scientist, Mon-
sieur Ampere, the architypal absent-
minded professor. He once forgot a
dinner date with the Emperor
Napoleon - and got away with it; his
father was guillotined during the
French Revolution).

If those units are too big you can al-
ways subdivide amps into thousandths
and call them milliamps (nothing to do
with Ampere's daughter) or mA for
short. If you could sit in the wire and
watch the electrons going past, then a
coulomb's worth of electrons (i.e.
6x1018 of them) passing you every
second would constitute a current of
one amp.

The Volt
Our next problem is to consider what is
pushing this charge round the circuit.
Whatever it is that causes this to flow
is measured in volts (named after
Volta, an Italian scientist). If it is a bat-
tery then the term electromotive force
can be used (though strictly it is not a
force in the purely scientific sense). We
might for instance talk of a battery
having an electromotive force (or EMF
for short) of 9 volts, this being the total
voltage it can offer. Note that a
voltage can be present even when
there is no flow of charge - a battery
has an EMF of 9 volts even when it is
not connected to a circuit. As the
voltage is potentially available to push
charge around, the word "potential"
has come to mean voltage, and we can
refer to the difference in voltage bet-
ween parts of the circuit as a "poten-
tial difference".

Volts pushing charge round a circuit
implies that the charge has been given
some energy. Energy is measured in
joules (named after an English scientist
this time: a Manchester brewer in fact
who is reputed to have spent his
honeymoon, well some of it, measur-
ing the temperature difference be-
tween the water at the top and the
bottom of waterfalls in Switzerland).
The more joules you supply to your
coulombs of electricity (or they supply
to you) the greater the voltage, or in
other words the greater the quantity of
joules per coulomb. Incidentally the
units of your electricity bill (which are
in fact kilowatt-hours) are no more and
no less than units of energy - lumps
of 3,600,000 joules at a time.

While on the subject of British scien-
tists, we should not forget our Scottish
friend James Watt who did great things
with steam engines. He gave his name
to the unit of power which is the rate
at which energy is being used up or
provided. Thus a watt refers to one
joule being used every second (1 joule
per second).

Summary
If all that was new to you and you got
it first time, you're either a genius or
you're kidding yourself. Anyway, let's
summarise it.
Units of electric charge are coulombs.
1 coulomb is the charge of about
6x1018 electrons.
Units of current are amperes, amps or
milliamps. 1 amp is the flow of 1

coulomb of electric charge per se-
cond.
Units of voltage are volts (Surprise!) 1
volt is 1 joule per coulomb.
Units of energy are joules (or kilowatt-
hours. 1 kWh= 3,600,000 joules).
Units of power are joules per second. 1
watt is 1 joule per second.
Battery voltage (total) can be describ-
ed as.electromotive force (EMF).
Voltage between two points can be
described as potential difference (PD).

ACIDC
Having now established the idea of a
steady voltage driving a steady cur-
rent, we need to be aware of the ex-
istence of a commonly occurring form
of voltage that is by no means steady.
This is called alternating voltage (giv-
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Multitester
20,000 opv
AC volts,- 0 - 10 - 50 - 100 - 250 - 500 - 1000
DC volts,- 0 - 0.5 - 5 - 25 - 125 - 250 - 500 --

1000
DC current. 0- 50 ma - 0.5 ma - 250 ma
Resitance:- 0 - 3 K ohms - 300 K ohms - 3 meg ohms

- 20 to +63 db
Dims,- 127 x 90 x 32 mm

Please add 30p P.P. per unit order as MT 7

Headphones
High velocity mylar diaphragms. Coiled lead.
Finished in a combination of bright aluminium,

Impedence -
Frequency response -
Weight -

8 ohms
15 - 22000 HZ
350 gms

Please add 30p P.P. per unit
order as PH 12

TWO ORBITALS CONTAINING A TOTAL
OF SIX (NEGATIVELY CHARGED) ELECTRONS

NUCLEUS, WHICH IF MAGNIFIED, WOULD BE
SEEN TO CONTAIN THIS:

SIX PROTONS EACH WITH A POSITIVE CHARGE
AND SIX NEUTRONS (NO CHARGE)

Figure 1. Simplified structure of a carbon atom
showing the positions of the electron orbitals
and nucleus.

ing rise to alternating current or AC)
and we have all met it in the form of
our 240 volt mains supply (not literally
I hope!) This rises smoothly from zero
to a peak of about 340 volts and then
drops again to zero and goes on drop-
ping till it reaches - 340 volts at which
point it smoothly turns round and
comes back to zero. This cycle is

repeated fifty times every second
which is why we talk about mains fre-
quency being 50 cycles per second, or
50 Hertz or Hz (a German scientist this
time, who discovered radio waves). All
this to and fro motion gives out the
same amount of energy as we would
get from 240 volts direct which is

where the figure of 240 comes from.

Power Problems
Our coal resources are not going to
last forever - I have seen estimates
which range from 100 to 300 years and

oil is going to run out during the
lifetimes of most of us. Estimates
range from 15 years if you are a
pessimist to about 30 if you are an op-
timist. Whatever your personal feelings
about nuclear power, the fact is that it
is the only form of energy capable of
fulfilling our expanding needs. The
technology exists and so do the risks
and unless a series of 'governments
take active steps to fund research into
alternative sources at a scale that can
meet our needs, the more certain it will
become that you will be powering
your HE project or home computer
from electricity generated by energy
unlocked from that little nucleus I

mentioned at the beginning.
Other forms are interesting and pro-

mising. Solar energy in its present form
can help us reduce our hot water bills
but no sane person in this country
seriously reckons it can do more than
make a small contribution. Then again
there is wind power; windmill sails or
rather propellers could well enjoy a
comeback and waves and tidal energy
may help too. Areas in Italy, Iceland
and New Zealand are fortunate in be-
ing able to tap energy from naturally
occurring steam, but these are just not

Multitesters 1043,000 opv
AC volts:- 0 - 5 - 10 - 250 - 1000
DCvolts, 0 05 25 10 50 250 - 1000
DCcurrent,- 0- 10ua - 25ua - 500ua -0 - 5 ma -50 ma

-500 ma - 10 amp
AC current- 10 amp
Resistance,- 0 - 20 ohms - 200 ohms - 5 K ohms - 200 K

ohms - 50 K ohms - 200 K ohms - 5 meg ohms
- 50 meg ohms

As a transistor tester
HFE:- 0 - 5 (NPN) - PNP)
IC0,- 0 - 5 ua (NPN - PNP)
Dims:- 178x 140 x 70 mm
Please add 30p P.P. per unit order as MT 20

Multitester
1,000 opv
AC volts:- 0 -5 - 150 - 500 - 1000
DC volts:- 0 - 15 - 150 - 500 - 1000
DC current:- 0 - 1 ma - 150 ma
Resistance:- 0 -.25 K ohms - 100
K ohms

90 x 61 x 30 mm
Please add 30p P.P. per unit order as MT

13'50

RROW UDIO ENTRE
20 NORTH BAR BANBURY OXON 0X16 OTF.
TELEPHONE BANBURY (0295)3677
TERMS: CHEQUE/PO WITH ORDER. CALLERS WELCOME

capable of supplying energy in the re-
quired quantities.

Supposing we do solve our energy
problems we will still need power sta-
tions and the huge network of pylons
to distribute all the power they pro-
duce. This network is known at the Na-
tional Grid and it carries electricity at
very high voltages (132,000 volts, i.e.
132 kV is typical). The reason for the
high voltage is that the electrical
power is multiplied by the current. So
a high voltage allows you to get away
with having a small current, and it is

the size of the current which deter-
mines how much power is wasted in
heating up the transmission lines. Ac-
tually the power wasted depends on
the square of the current, so for in-
stance, if you could reduce the current
to a third of its original value you
would have reduced the wasted power
to a ninth.

So much for the difficult stuff; but
don't forget it as we shall be needing it
over and over again. Next month it will
be resistors and capacitors and meters
which hopefully will bring us a little
nearer to the real world of HE projects.
Meanwhile happy soldering and keep
thinking! HE

TILL 10th OCT., '80
SAFGAN ST -45

Single Trace Oscilloscope

at £127 + VAT P&P Free
10MV - 5MHz - 4" CRT

*,10mv/div -5v /div
* 200ns/div - 250ms/div
* Trigger level ± slope
* 0.5div int, 100mv ext
* H215mm WI 65mm S280mm
Orders to:
SAFGAN ELECTRONICS LTD.
56 Bishops Wood
Woking, Surrey
Tel: Woking 66836 or 69560 ST -45

AERIAL
SPLITTERS

AERIAL
AMPLIFIERS

2 -UHF Televisions from one aerial. Price
£2.70 each.
10 -Moulded Co -ax Plugs £1.20.
Low loss Co -ax Cable, white, 15p per
metre.

100-MULLARD C280 /C281
CAPACITORS

Values from .01u1 to 1.5uf 250V /W. Our
choice. Good mixed selection. Price per
100 U.

Aerial Amplifiers can produce remarkable
improvement on the picture and sound in
fringe or difficult areas.
B45 - For Mono or Colour this is tunable
over complete UHF television band.
811 - For Stereo or Standard VHF/FM
Radio.
B12 - For VHF Television Band 1 & 3
All Amplifiers are complete and ready
to use.
Battery type PP3 or 8v to 18v dc, next to
the set type fitting. Prices £6.70 each.

SIGNAL INJECTORS with (Pre-set) variable AF, which emits RF Harmonics into the
UHF band. Protected up to 300 volts dc. Complete with leads, £5.70 each.

All prices include VAT at 15% P&P per order 30p. S.A.E. for Leaflets, Access Cards
accepted.

ELECTRONIC MAILORDER LTD.
62 Bridge Street, Ramsbottom, via Bury, Lanes. BLO 9AGH

Tel. Ramsbottom 3036
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AND THERE'S MORE WHERE THIS CAME FROM
It's a long time since one of our adverts was presented in list' form - but simply because we do not try to squeeze this lot in every time
doesn't mean that it's not available. Our new style price list (now some 40 pages long) includes all this and more, including quantity prices
and a brief description. The kits, modules and specialized RF components - such as TOKO coils, filters etc. are covered in the general price
list - so send now for a free copy (with an SAE please). Part 4 of the catalogue is due out now (incorporating a revised version of pt.1).

TRANSISTORS CAPACITORS
All 5nam or less spacing

LINEAR ICs - NUMERIC LISTINGS TTL N and LSN

TBA1205 1.00 084413 1.95

L200 1.95 KI34417 1.80 7400N 0.13

023711 1.28 TIA4420 2.25 741500 0.20

U2478 1.28 0844208 1.09 7401N 0.13

025711 1.28 KB4423 2.30 741501 0.20

U267B 1.28 KB4424 1.65 7402N 0.14

1/4301/1 0.67 084431 1.95 741.002 0.20

1243015 0.30 084432 1.95 7403N 0.14

U41081 -I 0.96 084433 1.52 741503 0.20

1213089 0.65 I034436 2.53 7404N 0.14

1M339N 0.66 684437 1.75 741504 0.24

LM348N 1.86 0134438 2.22 7405N 0.18

LE351N 0.38 0114441 1.35 741505 0.26
1F353N 0.76 1034445 1.29 7406N 0.28

LM374N 3.75 084446 2.75 7407N 0.38

LM380N-14 1.00 K84448 1.65 7408N 0.17

LM380N-8 1.00 NE5044N 2.26 741508 0.24

LM381N 1.81 NE5532/J 1.85 7409N 0.17

ZN419CE 1.95 586000 3.75 741509 0.24

NE544N 1.80 SL6270 2.03 7410N 0.15

NE555N 0.30 SL6310 2.03 741510 0.24

NE556N 0.50 SL6600 3.75 7411N 0.20

NE560N 3.50 0L6640 2.75 74LS11 0.24

NE562N 4.05 SL6690 3.20 7412) 0.17

NE564N 4.29 516700 2.35 74114 0.30

NE565N 1.00 ICL8038CC 4.50 7414N 0.51

NE566N 1.60 MSL9362 1.75 741515 0.24

NE570N 3.85 MSL9363 1.75 7416N 0.30

SL624 3.28 HA11211 1.95 7417N 0.30

TBA651 1.81 HA11223 2.15 7420N 0.16

uh709FIC 0.64 HA11225 1.45 741520 0.24

uA709PC 0.36 HA12002 1.45 7421N 0.29

uA710HC 0.65 HA12017 0.80 741521 0.24

uA710PC 0.59 RA12402 1.95 7423N 0.27

uA741CH 0.66 HA12411 1.20 7425N 0.27

uA74104 0.27 HAI2412 1.55 7427N 0.27

uA747CN 0.70 1813741 0.33 74LS27 0.44

uA748CN 0.36 SN76660N 0.80 7428N 0.35

uA753 2.44 741.528 0.32

FREQUENCY DISPLAYuA758 2.35 7430N 0.17

TBABlOAS 1.09 & SYNTHESISER ICs 741,030 0.24

TBA820M 0.75 7432N 0.25

TCA940E 1.80 SAA1056 3.75 74LS32 0.24

T041028 2.11 SAA1058 3.35 7437N 0.40

T041029 2.11 SAA1059 3.35 7438N 0.33

2E41054 1.45 11C900C 14.00 741538 0.24

T041062 1.95 11,0232 19.00 7440N 0.17

TIA1072 2.69 191242 19.00 741.040 0.24

TD41074A 5.04 MSL2318 3.84 7441N 0.74
TEA1083 1.95 MSM5523 11.30 7442N 0.70
T[A1090 3.05 MSM5524 11.30 74LS42 0.99
HA1137 1.20 MSM5525 7.85
HA1196 2.00 M0M5526 7.85
HA1197 1.00 M345527 9.75 4043 0.85

TIA1220 1.40 MSM55271 9.75 4044 0.80

LM1303 0.99 ICM7106CP 9.55 4046 1.30

1M1307 1.55 ICM7107CP 9.55 4047 0.99

MC1310P 1.90 ICM721613 19.25
4049 0.52

MC1330 1.20 ICM7217A 9.50 4050 0.55

MC1350 1.20 008629 3.85 4051 0.65

HA1370 1.90 S08647 6.00 4052 0.65

HA1388 2.75 951190PC 6.00 4053 0.65

T1141490 1.86 111)10551 2.45 4063 1.09

MC1496P 1.25 H144015 4.45 4066 0.56

SL1610P 1.60 HL12009 6.00 4068 0.25

SL1611P 1.60 H144752 8.00 4069 0.20

SL1612P
SLI613P

1.60
1.89

4070
4071

0.20
0.20

SL1620P 2.17 CMOS 4000 SERIES 4072 0.20

01.16210 2.17 4073 0.20

SL1623P 2.24 4001 0.17 4075 0.20

SL624C 3.28 4000 0.17 4076 0.90

SL1625P 2.17 4002 0.23 4077 0.20

5116268 2.44 4008 0.80 4078 0.20

SL1630P 1.62 4009 0.58 4082 0.20
SL1640P 1.89 40108 0.58 4093 0.78

S11641P 1.89 4011AF 0.20 4175 0.95
TUA2002 1.25 401111 0.20 4503 0.69

TU42020 3.00 4012 0.55 4506 0.51

ULN2242A 3.05 4011 0.55 4510 0.99
7L1422838 1.00 4015 0.95 4511 1.49

CA3080E 0.70 4016 0.52 4512 0.98

CA3089E 1.84 4017 0.80 4514 2.55
CA3090A0 3.35 4019 0.60 4518 1.03

CA3123E 1.40 402011 0.93 4520 1.09

CA3130E 0.80 4021 0.82 4521 2.36

CA3130T 0.90 4022 0.90 4522 1.49

CA3140E 0.46 4u2( 0.17 4529 1.41

CA3189E 2.20 4024 0.76 4519 1.10

MC3357P 2.35 4025 0.17 4 549 3.50

1M3900N 0.60 4026 1.80 4554 1.53

1439099 0.68 4328 0.72 4560 2.18

I/43914N 2.80 4029 1.00 4566 1.59

1113915N 2.80 4010 0.58 4568 2.18

kb4400 0.80 4035 1.20 4569 3.03

0114406 0.60 4040 0.83 4572 0.30

E84412 1.95 4042 0.85 4585 1.10

7443N
7444N
7445N
7446N
741547

7448N
741548
741549
7451N
741,051

7453N
7454N
741554
741555
7460N
741563
7470N
7472N

7473N
741573
7474N
741574
7475N
7476N
741576

741.578

7480N
7481N

7482N
7485N
741585
74LS86
7489N
7490N
741590

7491N
74LS91
7492N
741592
7493N
741593

7494N
7495N
741595
7496N
74LS96
7497N

1.15
1.12
0.94

0.94
0.89

0.56
0.99
0.99
0.17

0.24
0.17

0.17

0.24
0.24

0.17

1.24
0.28
0.28

0.32
0.38
0.27
0.28

0.38
0.37

0.38
0.38

0.48
0.86

0.69
1.04
0.99
0.40
2.05
0.33
0.90
0.76
1.10
0.38
0.78
0.32
0.99

0.78
0.65
1.14
0.58
1.20
1.85

7410107 0.38
74109N 0.63
7415109 0.70
74110N 0.54
7411113 0.68

7415112 0.38
7415113 0.38
7415114 0.38

74118N 0.83
74120N 1.15
74121N 0.42

74122N 0.46

74123N 0.73
7415124 1.75
74125N 0.38
74L5125 0.44
74126N 0.57

7415126 0.44
74128N 0.74
74132) 0.73

7415132 0.78
7415136 0.40
7415138 0.60
74141N 0.56

7414214 2.65

74143N 3.12

74144N 3.12

74LS145 0.97

74147N 1.75

74148N 1.09
7415148 1.19
74150N 0.99

74151N 0.55
7415151 0.84
74153N 0.64

7415153 0.54
74154N 0.96
74155N 0.54

7415155 1.10
74156N 0.80
74157N 0.67

7415157 0.55
74LS158 0.60
74159N 2.10

74160N 0.82
7415160 1.30
74161N 0.92
7415161 0.78
7415162 1.30
74163N 0.92
7415163 0.78
74164N 1.04
7415164 1.30
74165N 1.05
7415165 1.04
74167N 2.50

VOLTAGE REGULATORS

78series 0.95
79series 1.00

78Mseries 0.65
78Lseries 0.35
79105 0.85
78MGT2C 1.75

79MGT2C 1.75
723CN 0.65
L200 1.95
TD11412 0.75
NE5553N 1.25
1M317M0 1.48
1M337MP 1.48

MICROMARK ET

8080A/2
8212
8214
8216
8224

8251
8255

6800P
6810
6820
6850
6852

MC2708
2114
4027

2102
2112
2511
1144716
811.097

7.50
2.30
3.50
1.95
3.50

6.25
5.40

7.50

5.95
7.45
4.90
4.85

7.50
6.50
5.78

1.70
3.40

7.54
4.50
1.25

7415I69
74170N
7418170
74110174
74175N
7415175
74176N
74177N
74181N

7415181
7415183
74184N
74185N
74L5190
74192N

7415192
74193N
7415193
74194N
74196N
7415196
7410197
74198N
74199N
7415247
74LS257
7415260
74L5279
7415283
7415293
741,0365

7415366
741S367
7415368
7410374
7415377
7415379
7415393

2.00
2.30

VARICAP
TUNING DIODES

2.00 BA102 0.30

1.20 8Al2) 0.30
0.87 11'7210 0.30

1.10 8820413 0.36

0.75 8B1058 0.36
0.78 136109 0.27
1.65 MVM125 1.05
3.50 BB212 1.95
2.10 KV1210 2.45
1.35 KV1211 1.75
1.34 KV1226 1.95
0.92 KV1225 2.75
1.05 KV1215 2.55
1.80 KV1225 2.75
1.05 SWITCHING AND
1.80 PIN DIODES
1.05 SHOTTKY DIODES
0.99 196263 0.62
1.10

BA182 0.19
1.10

0A244 0.17
1.50
1.60

84379 0.35

0.93
T1141061 0.95

SIGNAL DIODES
1.08

1.53 & RECTIFIERS

0.52 1N4148 0.06

1.20 194001 0.06

0.95 194002 0.07

0.49 1145402 0.15

0.49 0491 0.07

0.43 AA112 0.25

0.49 BRIDGES:

1.80 1A/50V 0.35
1.95 6A/200V 0.75
1.30
1.40

TOKO COILS AND FILTERS
SEE THE EXTENSIVE SECTION
IN OUR NEW PRICE LISTS AND
CATALOGUE

LF/HF FIXED INDUCTORS
-FULL E12 RANGE
711A series 1111-1-1m44 0.16

8143 series
100uH-33mH 0.19
lORB series
33m8 -120m11 0.33

1081313 series

120m11-1.51-1 0.55

PIEZO SOUNDER
PB2720 0.44

CRYSTAL FILTER PRODUCTS LEDs

10.7MHZ 2 POLE TOTS:
10M15A 15KHZ BW 2.49
10.7MHZ 8 POLE TYPES:
1011481 15kHz EW 14.50
H4402 7.5KHZ 1314 15.50
1011220 2.4KHZ SSB 17.20
HF FIRST FILTER:
834F8A 34.5MHz HF 32.00

RADIO CONTROL CRYSTALS

(No splits available)
AM TX: -

3rd OT 30pF 8I0251/ 1.65

AM/FM RX: -

3rd CT 30pF I-C25U 1.65

FM TX :-

Fund 20p8 HC25U
Pairs FM

Pairs AM

1.85
3.25

3.10

CRYSTALS
32.768 kHz 2.70
100kHZ 3.85

455kHZ 5.00
1.0M5z 3.00

3.2768MHz 2.70

4.000MHz 2.00
4.19439MHz 2.30
6.5536MHz 2.10
10.0MHz 2.50
10.6985MHz 2.50
10.7015111z 2.50

10.2454Hz 2.50
10.7MHz 3.00

11.52MHz 2.50

100MHz 3.00

Please send an
SAE with all
enquiries.
Access/Bard aycd
(min £5 please)
Callers welcome

PRICES EXCLUDE VAT - PLEASE ADD 15%.
Postage 35p per order. CWO please. ('UK only) it

IN 1INAL ea

5MM RED 0.12
3MM RED CLEAR 0.15
3MM RED 0.15

2.5 X 5M14 RED 0.17
5MM GREEN 0.15
3MM GN CLEAR 0.16

3MM GREEN 0.16
2.5 X 5MM (33 0.20

5MM YELLOW 0.15
3MM YELLOW CL 0.16
3MM YELLO4 0.18

2.5 X 5M4 YE 0.20
5MM OPANGERED 0.20
5MM CRA CL 0.29
3MM ORANGERED 0.19
2.5 X 5MM ORA 0.24
5MM INFRA RED 0.56
BPW41 IR DET 1.51
IR OPT CPLR 1.44
5MM CLIP 0.04

Lah
3.5 digit

4 digit
5 digit

9.45
8.95
8.95

SCHOPIKY DIODE WI.
MIXERS (013L1=MD108)
SBL1 1-500MHz 4.25

S8L1-8 .1-200MHz 4.55

SBL1-X 10-1000MHZ 5.75
SRA1 .5-500MHz 8.45

SRA1-1 .1-500MHz 9.25

SRA1H .5-500MHz 13.35
SHA3 .025-200MHz 10.25

AUDIO DEVICES
80237
BC238
812 39

81307
BC308

BC309
80413
81,414

BC415

6112416

BC546
BC556

BC550
BC560
80639

BC640

0.08
0.08
0.08

0.08
0.08

0.08

0.10
0.11
0.07

0.08
0.12
0.12
0.12
0.12
0.22

0.23

2SC1775 0.18
2SA872A 0.14
20D666A 0.30
258646A 0.30
25D668A 0.40
258648A 0.40
200760 0.45

258720 0.45
25C2546 0.19
2S41084 0.20
2SC2547 0.19
2541085 0.20

AUDIO POWER
DEVICES
208753

208723
2SK133
253 48

2SK134
251(135

251 50
811535

811536

80377

BD378
BD165
BD166

SMALL

2.34

2.34

3.00
3.00

3.10
3.75
3.75

0.52
0.52
0.33

0.33
0.30
0.31

SIGNAL
RF DEVICES

FRAMP 50v
202,11.3,41/7,6P%

802, 101',150,180. .0.04

221',170,33P,47P
160,680,82P,1000.0.05
1500,2201',2700
530p,390P,470P 0.055
1N0,2N2,3N3,4N7 0.06
ION (0.01uF) 0.05

22N,47N 0 06
100N,220N 0 09

MONOLITHIC CERAMIC
10N,100N 0 16

FEEDIMIC

1NO SOLDER IN 0.09

POLYESTER (SIEMENS)

10mm LEAD SPACING

109,2213,3313 0 17
47N,68N,100N 0 19

22013,4709 0 22

luE 0 29

POLYESTER (GENERAL)

10mm 11:111) SPACING

10N,15N,22N,33N 0.06
47N,68N,10011 0 08
220N 0 11

20mm LEAD SPACING
22014,3305,47011-0.18

MYLAR
Sow LEAD SPACING
LN0,10N,22N,33N..0.08
100N 0 09

20mm LEAD SPACING
22019,47013 0.17

POLYSTYRENE
10P,15P,18P,22P,
27P,47P,56P,68P..0.08
100P,180P,220P,
270P,330P,390P...0.09
470P,680P,820P...0.10
IN0,1N2,1N5,1N8..0.11
2N2,2N7,3N3,3N9..0.12
4117,5116,6118,1013..0.13

8E194 0.18
8E195 0.18

8E224 0.22
88241 0.18

TANTALUM BEAD CAPS
16v: 0.22,0.33,
0.68,1 0 0 18
16v: 2.2,4.7,10..0.19

BF274 0.18 6v3: 22,47 0 30
8E440 0.21 10v: 22,100 0 35
8F441 0.21

BF362 0.49 ALUMIN ELECTROLYTICS
8E395 0.18 RADIAL (VERT. MOUNT)
8E479 0.66 (uP/voltage)
BF679S 0.55 1/63,2.2/50,4.7/35
BET191 1.33

10/16,15/16,22/10
BFW92 0.60

33/6.3 0 08
8E195 0.99
EFY90 0.90

22/16,33/10,
47/10 09

40238 0.85
10/61,22/50,33/

500

RF POWER 47/16,100/16 0 10
DEVICES
VN66AF 0.95

177/06/::1300/25,220/16

0 12
213866 0.85 100/63,470/16,

rFLEilT:A=1E-T 1000/10

0 18
1000/16,470/63...0.23
1000/63,2200/16..0 30
3300/25 0 69
1000/100 0 88
10000/70

AXIAL (HORIZ. MOUNT)00

10%4.7/16,6.4/25
0

33/16)
08

4.7/63,22/10,22/1
09

1000/16

47/25,100/18
0

10

100/25
5

2200/16,1000/25.1 11
1000/35,4700/16..0 45

1000/50 0 58

8E256 0.38
25K55 0.28

2SK168 0.35
J310 0.69

J176 0.65
40823 0.65
40673 39K51
30645 0.49
3SK51 0.54
3SK60 0.58
MEM680 0.75
130961 0.70
BF960 1.24

30648 1.64

LCD Module

CM161.
Miniature clock,

12/24 hr., alarm,

day, date,

backlight

All for 9.95

RESISTORS
0.25W, 54 112 LAMM
lohm-104 0 02
0.25W 14 012 METAL FILM
1.1ohm-IM 0 05

HORN CARBON PRESETS
lOnyi TYPE
100ohms-2M5 0 12

HORIZ CEHMET PRESETS
lk, 10k 0 27

CWO PLEASE Commercial MA terms on application
Goods are offered subject to availability, prices subject

to change - so please phone and check if in doubt.

-

200 north Service Road, Brentwood, Essex
TELEPHONE (STD 0277) 230909 TELEX 995194 AMBIT 6 POSTCODE CM14 4S6

CATALOGUES
2 & 3 60p ea
4 75p

14 inc. rev. of
part 1)

ALL PARTS:
£1.75



Talking Design
Pulse Width Modulation is a phrase you'll be hearing more and more. This important control
technique looks set to revolutionise digital electronics.

THIS MONTH we are going to delve in-
to the realms of digital control. The par-
ticular technique involved is pulse
width modulation. This technique is

likely to become more and more com-
mon in audio amplification and poWer
supplies, especially now that high speed
switching devices are becoming widely
available.

To understand the principle, look at
the simple circuit of Fig. 1 d. Here a tran-
sistor, used in the common emitter
mode, has a square wave of equal mark
space ratio as an input. The transistor is
in saturation or cut off for equal
periods, so the average voltage at the
collector, as measured with a
multimeter will be half the supply
voltage (Fig. 1 a). If the mark to space
ratio is increased as in Fig. 1 b then the
average voltage will rise. Conversly if
the mark to space ratio is decreased
(Fig. 1 c) then the output voltage wil I fall.
Taken to extremes the transistor would
be either in saturation or cut off for the
whole time and the output voltage
would either be zero or supply voltage.

Well, you say, so what? The simple
answer is that, unlike an analogue
design, a current can be delivered to a
load with hardly any power loss or
dissipation in the driving device. For in-
stance, look back to the circuit of Fig. 1
and assume that we have a supply
voltage of 9 V and a collector resistance
Rc of 100R. To maintain a voltage of
4.5V across this resistor there must be a
current flow of 45 mA. The power
dissipated in the transistor and the
resistor is found by multiplying the
voltage drop by the current flowing. In
this case 4.5 V x 4.5 x 10-2A, = 0.2025 W.
In the switching circuit a 1:1 mark
space ratio square wave would be used
to set the required voltage across the
resistor. Ideally the voltage drop across
the transistor would be zero when it was
in saturation, and the current through
Rc is then 9 V 100R = 90 mA. So the
power dissipated would be V x I, i.e. 0 V
x 90 mA, zero! When the transistor is cut
off the full supply voltage would appear
across it and the power dissipation
would again be equal to V x I, 9 V x 0

+Vcc

AVERAGE
VOLTAGE

OV

INPUT

Vcc
AVERAGE
VOLTAGE

OV

INPUT

+Vcc

a)

AVERAGE
VOLTAGE

OV

b)

INPUT -

d

INPUT

Vcc

C)

VAVE RAGE

mA, again zero! In reality there will
always be a small saturation voltage
across the transistor of a few hundred
millivolts, and even when the transistor
is cut off there will still be a small
leakage current flowing, although this
will only be in the order of a few
microamps.

Although transistors are imperfect
devices, you can see that the square
wave circuit is many times more effi-
cient than an analogue one.

Square Waves
Before the idea can be used practically,
a means must be found of generating a
square wave with an easily adjustable
mark space ratio. A simple method of
doing this is to feed a triangle wave of

Figure 1. (a) 1:1 mark -space ratio. (b). In-
creasing the mark -space ratio increases the
average voltage. (c) Reducing the mark -
space ratio reduces the average Voltage. (d)
Using an NPN transistor to demonstrate the
principle of Pulse Width Modulation.

known amplitude into one input of a
comparator, and a control voltage into
the other. For those unfamiliar with
comparators, a quick description is pro-
bably in order. A comparator has two in-
puts, an inverting and a non -inverting,
like an op amp. It also has a high voltage
gain but unlike an op amp is operated
without negative feedback. It functions
as a switch - the output is at zero
potential when the non -inverting input
is more negative than the inverting
while the output is fully positive when
the non -inverting input is more positive
than the inverting one. Because the gain
of the comparator is very high a voltage
difference of a few millivolts at the in-
puts will be sufficient to ensure swit-
ching. Comparators, as the name im-
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V0

V0

COMPARATOR

plies, are used for detecting and com-
paring voltage levels. If one input is fed
with a triangle wave and the other with a
variable voltage level the output con-
sists of a square wave whose mark
space ratio depends upon the voltage at
the input. Figure 2 should make this
clear.

Practicalities
The practical application is shown in
Fig. 3, a pulse width modulator that will
deliver in excess of one amp to a load
(such as a motor or lamp) that can be
simply adjusted by a control voltage.

The circuit is an excellent power sav-
ing device with an efficiency of 90%
and is ideally suited to battery operated
equipment.

To keep the circuit simple whilst pro-
viding maximum flexibility, a low cost
quad op amp is used as the active
device. The type chosen, the LM324,
contains four op amps that are similar
to the good old 741 but with the advan-
tage that the output can go down to
ground even when operated from a
single supply voltage.

IC1 a is used as an astable
multivibrator that produces a 1:1 mark
space square wave at its output. These
are input to an integrator, which con-
verts the square wave into a linear
triangle wave suitable for the pulse
width modulator, IC1 c. IC1c is used as a

NOTE
01 IS TIP4SA
IC1 IS LM324
01 IS 1N4001

Figure 2. (left) Using a comparator to produce square wave from a triangle wave and a
variable DC level.

Figure 3. (above) A practical circuit using Pulse Width Modulation to control a motor.

comparator with the triangle wave at
one input and the control voltage at the
other. The resulting square waves at the
output of IC1c are used to drive the out-
put transistor, a TIP41A which is used in
the common emitter mode.

Having outlined the circuit we can
consider its operation in more detail.

How It Works
The non -inverting input of IC1a is con-
nected to the junction of R1,R2 and R3.
IC1 a is being used as a comparator and
its output must either be high or low.

When power is first applied C1 is
discharged. Thus the voltage at the in-
verting input is held lower than that of
the non -inverting input, and the output
of the op amp is at supply voltage. C1
starts to charge up via R4 and when the
voltage at the inverting input exceeds
that at non -inverting input the output of
the op amp goes down to 0 V. Now C1
discharges through R4 and the op amp's
output stage.

The non -inverting output is held at a
potential that depends on the values of
R1,2 and 3. When the output is high R1
and R3 are effectively in parallel whilst
when the output is low R2 and R3 are in
parallel. Since R3 is connected from the
output to the non -inverting input a
positive feedback loop is obtained. In
practice this ensures that the output of
the op amp changes from high to low
state and vice versa very rapidly. If all
three are made equal in value then the
potential at the non -inverting input will
oscillate between 1/3rd and 2/3rds of
the supply voltage.

The frequency at which the circuit
runs is determined by the values of R4
and C1 and can be calculated from the
formula

f= 1

1 . 4 R4 C1

To operate small motors and lamps
from the pulse width modulator the ac-
tual frequency employed is not critical.
The lower limit for reliable operation
seems to be 100Hz. At the upper end
this particular circuit is limited by the
rate at which the output of the op amp
can change. This is known as the slew
rate and you will find it quoted on op
amp data sheets. For the LM324 the
slew rate is 0.5 V/microsecond. Another
measure of this same effect is the full
power bandwidth, also quoted in data
sheets. For the 324 this is 6kHz. Within
these limits the values of R4 and C1 can
be whatever happens to be at hand. In
the prototype an operating frequency
of 1kHz was chosen. A 10n capacitor
was available for C1 and so the equa-
tion was rearranged thus

R4 = 1 = 1 ÷ 4x103x10-1
1 -4fC1

68k is the nearest value.
Our square wave must now be con-

verted into a triangle wave by a circuit
known as an integrator. The output of
this circuit is directly proportional to the
integral of the input. The integral of a
square wave is a linear triangle wave. A
positive voltage level at the integrator's
input produces a negative ramp at the
output. If a negative voltage level is in-
put, a positive -going ramp comes out.
Since our square wave consists of alter-
nate high and low levels the triangle
wave at the output will resemble that
shown as V2 in Fig. 2. To calculate the
values that we require for R5 and C2 we
use the following formula,

vo Vcc
4RCf

Again a large range of values can be
employed arid by simply rearranging
the equation one can easily calculate
the required values. An example of the
procedure follows. To get a large adjust -
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Talking Design
1 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24

0 0 0 0 0 0 0 0 0 0 0 0 0 0

R9 i

0 0 0 0
Et
O 0 0

0

0
0

0

0

TO
LOAD
leg. MOTOR)

CONTROL
VOLTAGE

Figure 4. Veroboard layout for the circuit in Figure 3.

ment range a fairly large signal swing is
required. Assuming that the circuit will
be employed over a range of supply
voltages it is necessary to ensure that an
undistorted and unclipped signal is

available. For this reason a peak -to -peak
voltage of 7 V was chosen and the re-
quired component values were
calculated as follows. Choose an ar-
bitary value for C2, say 100nF. The value
of R5 can be calculated by rearranging
the above equation thus:

R = Vcc
4VoCf

9 = 3.2x105
4 x 7 x 10-7x103

The nearest value is 330k.

O

A

   0 0 0 0 0 0 0 0 0  0 0  0 0 0 0  0 0 0
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O 0 0,  0 05500050000000055
0    0   0  0 0 0 0 0 0  0 0 0 0 0 0 0 0 000000000000000000
0 0     1 0  0 0 0 0 0 0 0  0 (D 0 0 0 0 0
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Note that 9 V was taken for the supp-
ly voltage. This calculation does not
need to be repeated for other voltages
as the amplitude of the triangle wave
will be in direct proportion to the supply
voltage used.

The last part of the circuit is built
around ICI c. This is the pulse width
modulator proper and its function has
already been described. The output
square wave drives the power transistor,
a TIP41A. Base current is limited by R9.

D1 is included to protect Q1. When a
current is fed into an inductive load, for
instance, a motor winding, energy is
stored in the magnetic field that builds
up around the wire. When the supply is
interrupted the field collapses and as it
does so the magnetic flux produces a

large reverse polarity voltage spike.
This spike can have sufficient

amplitude to destroy the driving tran-
sistor. The diode will short any such
spikes to the positive rail thus protec-
ting the transistor. If you glance through
any projects in HE where transistors are
used to drive relays, for example, you
will notice this feature has been inclu-
ded.

Layout
A simple stripboard layout for the cir-
cuit is given in Fig. 4. The TIP41A does
not require a heats ink. As it stands the
circuit has many applications. A typical
application would be a model train
speed controller. HE

TRIACS

\\.

3A 49p 16A 95p
8A 58p 25A 190p

12A 85p 80p
6A with trigger 65p
8A isolated tab 18p

Diac

400V Plastic Case (Texas)

MINI
TRANSFORMERS

Standard mains
primaries 240V a c
100mA secondaries
6-0-6V 80p
9-0-9V 85p

12.0-12V 90p

LEDs

LEDS
0.1" Red 9p
0.1" Green 12p
0 1" Yellow 12p
0.2" Red 9p
0.2" Green 12p
0.2" Yellow 12p
0.2" clips 3p
Rectangular Red 18p
Rectangular Green 20p
Rectangular Yellow 21p

MINI KITS

These kits form useful subsystems which may be
incorporated into larger designs or used alone. Kits
include PCB. short instructions and all cow
ponents
MK 1 TEMPERATURE CONTROLLER/
THERMOSTAT
Uses LM3911 IC to sense temperature (90'C
max) and troc to switch heater

1 KW E4.00
MK2 SOLID STATE RELAY
Ideal for switching motors, lights. heaters, etc
from logic Optodsolated with zo voltage
switching Supplied without trtacer Select the
required triac from our range. E2.80
MK3 SAR /00T DISPLAY
Displays an analogue voltage one linear 10.
element LED display as a bar or single dot. Ideal for
thermometers level indicators, etc May be
stacked to obtain 20 to 100 element displays.
Requires 5-200 supply £4.75
MK4 PROPORTIONAL TEMPERATURE
CONTROLLER
Based on the TDA1024 Zero voltage switch this
kit may be wired to form a burst fire power
controller or a proportional temperature
controller enabling the temperature of an enc los
ure to be maintained to within 0.5 C

3KW E5.55
MK5 MAINS TIMER
Based on the ZN 1034E Timer IC this kit will switch
a mains load on for off) for a preset time from 20
minutes to 35 hours Longer or shorter periods
may be realised by minor component changes
Maximum load I KW. E4.50

D.Y.M. THERMOMETER KIT

Based on the ICL 7106. This
kit contains a PCB, resistors,
presets capacitors. diodes, IC
and 0.5" liquid crystal display.
Components are also included
to enable the basic DVM kit to
be modified to a Digital Ther-
mometer using a single diode
as the sensor. Requires a 3mA
9V supply (PP3 battery).

£20.75

TK's SPECIAL OFFERS OF THE
MONTH

Orders must be received by 31.10.80

SPECIAL OFFERS
AY5-1224 Clock IC . .

LM3915 Bari Dot Driver . .

2 x DL304 0 3" cc Display
2 x DL307 0.3" ca Display
2 x 2N3442. 10 off each 0 2" LEDs
Red, Green, Yellow

E2.20
E2.10
E1.35
E1.35
£1.80
£2.90

INTEGRATED CIRCUITS
111111W 555 Timer 21p

741 Op Amp 19p
AY -5-1224 Clock £2.60

AY -5.1230/ 2 Clock /Timer £4.50
AY -3.1270 Thermometer £8.20
ICL7106 DVM (LCD drive) £7.00
LM377 Dual 2 W Amp E1.45
LM379S Dual 6W Amp E3.50
LM380 2W Audio Amp 80p
LM382 Dual/low noise Preamp E1.00
LM386 250rnW low voltage Amp 75p
LM 1830 Fluid Level Detector El .50
L M2907 1.v Converter (8 pin) E1.40
LM2917 hy Converter (14 pin) E1.60
L M3909 LED Flasher /Oscillator 60p
LM39 i 1 Thermometer £1.20
LM3914 Dot/ Bar Driver E2.10
MM74C911 4 digit display controller E8.50
MM74C91 5 7 segmentBCD converter 96p
MM74C926 4 digit counter with 7 seg 0 /Il £4.50
S5660 Touchdirnmer
S9263 Touchswitch 16 -way
SN76477 Complex Sound Generator
TBA800 5W Audio Amp.
TBA810AS 7W Audio Amp.
TDA1024 Zero Voltage Switch
TDA2020 20W Audio Amp.
ZN 1034E Timer
All ICs supplied with data sheets
Data Sheets only 10p each device.

E2.50
£4.85
E2.52

68p
E1.00
E1.20
E2.65
E1.80

AND NOW A DIMMER
THAT MAKES TOUCH DIMMERS OBSOLETE

lwii,earcab,,, thccromcsfroni-hefla
totichcbminer kit the T 0300K wluch made knot/
controlled dunmers obsolete This was

0 o e :

, elrnenh
11 great SsICCPSS Plat Malty

to you) hatol

magerinns and morn iotrolein 4,0,1
aMflfiCall similar flaslans ,f1) V.
OTHERS MAY r111 OW I have
designed s too I, donntor kit with en
',Ara alai affrokfle. tialf01 enablinp
V011 la switch and co not
enghtnese 01 tour affm

Onchat of your filo, rau air lee well as menurolly by touching the boob:dear
nr traftlalny the TOPIC miens..., kin I.
As with all our kits these units come complete with ell Components

'including RE, suppresewn. frontplete. e neon to help you hod Me switch in
he dark and a neat hos for the transmitter the blebe honarlete ht.. no metal

Pads to touch ensuring complete safety and enabling the oleo to be
covered with decorative finish to blend .

with your room decor

REMOTE CONTROL
COMPONENTS

VPRIS Ilnla PV1,000
10,1 aff tellola 101114. (.0111101

dimmen. -All InFlaa fMif
TE)711,3017, NOW coo ior, El  30 ri

the dfmniar Mil (4 70 tic the If IMSOMI
r". f`l Val of still

Asallalfla At re 60 4P,1,110 IDE at [2.00
DON 1 f MICA T to add 40p P&P end I c,.VAT
10 Salla total purchase

RC500K KIT

10271 IR Emitting Diode 38p
SFH205 Photothode Detector 95p
SL480 IC Pulse Amp E1.70
SL490 32 command encoder; transmitter E2.40
M L 922 10 channel receiver +3 analogue outputs

E4.20
ML926 16 channel receiver 4 momentary binary

E1.40
ML928 16 channel receiver 4 latched binary o /p

E1.40
ML929 16 channel recewer 4 latched binary o --p

£1.40
Data Sheets per device 10p
These ICs can be used with infra red. ultrasonic or
radio links, depending on range, cost and speed of
operation

II you do not require a sophisticated multi -channel
remote control, we have developed a simple
single -channel on /off infra red transmitter and
reCelVel kit. The transmitter unit comes complete
with a hand-held box and requires a PP3 (9V)
battery. The receiver includes a mac capable of
switching up to 500W at 240V a c and comprises'
a pre -amplifier bistable latch and a mains power
supply. making the unit completely self contained.
The small size of the receiver enables the unit to be

built into all kinds of equipment from lamps In
tape recorders. Range approximately 20ft

£12.50

ALL COMPONENTS ARE BRAND NEW AND TO SPECIFICATION. ADD VAT AT
CURRENT RATE TO ABOVE PRICES. iltlp P&P MAIL ORDER - CALLERS WELCOME
BY APPOINTMENT

TK Electronics
(H.E.), 106 STUDLEY GRANGE ROAD

LONDON W7 2LX. TEL. 01-579 9794
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BARGAIN
CORNER

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

CAR AUDIO
 New 7 Channel Stereo Grapic Equaliser/
Booster Amplifier. 17 watts R.M.S. per chan-
nel frequency response 20Hz to 30,000Hz
12 D6 cut/boost on each channel, complete
with fitting kit. You would pay £45 elsewhere.
For a limited period we offer the unit for the
incredible price of £26 (-I- £1.20 post).
 Suitable Speakers for above. Adjustable
angle, shelf-mour,ting, power handling 30 watts
max. £16 (+ Et .20 post)

 Model Stereo Cassette/Radio. M.W.,
stereo FM and stereo cassette player, 8 watts
per channel, fast foreard and autostop, includes
fitting kit and FREE SPEAKERS. Sold elsewhere
for up to )85 (believe it or not). Our price £45 +
£1.50 post. (For negative earth cars only).

MULTIMETERS

METAL
DETECTORS:

Induction Balance
Model. Highly sensitive
model with speaker and
meter, 7 -inch search head
and telescopic stem. Usually
sold for £39.95. Our price
£24.50 + E1.20 post.
 Yet another stock clear-
ance bargain: A remarkable
little BFO detector which will
detect a coin in 6 -inches of
soil. A perfect machine to see
if you really have the patience
to take the hobby up
seriously. £10 (+90 pence
post).
All goods guaranteed one year. 10 day money
back offer on all undamaged goods. Goods
ex -stock at time of going to press. Send S.A.E.
for details

 DT 1314 A
superb 38
range meter.
Special features
include 50K0 /
VDC move-
ment, 10 amp
DC Scale, res-
istance up to
100 MO, 2'
ranges for tes-
ting batteries,
long extraflex
leads, batteries
included.
Usually sold for
£35. FOR
LIMITED
PERIOD £25 +
75p post.

DT1004 20
KO /VDC move-
ment, 16 ranges
and off position,
mirror scale, pro-
tected move-
ment, battery in-
cluded. Usually
sold for £16, our
price £12 +
50p post.

MINIKITS
ELECTRONICS LTD

88H HAINAULT ROAD
LEYTONSTONE

LONDON Ell 1EH

Is

this THE ULTIMATE WATCH fair,
JET 010 ANALOGUE/DIGITAL

ALARM CHRONOGRAPH
A superbly styled analogue watch only 7.5mm thick (approx.) with a multifunctional
digital display.

ANALOGUE
Independent. hours, minutes and sweep second hand.

DIGITAL
Time: Independent, 6-digit,display of hours, minutes and seconds, with a.m./ p.m.
indication (12 -hour system) or 24 -hour readout.
Calendar: Alpha day and date with automatic adjustment.
Alarm: The 24 -hour alarm sounds for 60 seconds. 12- or 24 -hour readout with
alarm set symbol continuously displayed.
Chimes: The hourly signal, with symbol, can be switched on or off.
Stopwatch: Measures net times from 1 / 100 second to 1 hour.
Dual time, count down and accumulation function availability. Stainless steel
case and bracelet. Hardlex glass, shock and water resistant. Anti -magnetic. Approx.
2 -year battery life.

This state-of-the-art watch is destined to become a classic.

ONLY £62.50
JET 010

(SPECIAL SUMMERTIME OFFERS)
Excluding new models illustrated

ALL our normal discount prices

A further

A further

ALL our normal discount prices for ALARM,
ALARM CHRONOGRAPH and CALCULATOR
watches.

OFFER CLOSES SEPTEMBER 30th, 1980
SUBJECT TO AVAILABILITY

Send 25p for our illustrated catalogue and save E£ Es!

SEIKO'S NEW SOLAR ALARM
CHRONOGRAPHS

Interval countdown alarm timer.
Weekly programmable alarm.

Comprehensive display of hours, minutes. seconds, day.
date and month. The 24 -hour alarm can be programmed to
ring on any day or days of the week. The hourly chimes can
be switched on or off. The interval alarm timer can be set for a
period of time up to 16 hours and is repetitive until switched
off.
The stopwatch measures net, lap and 1st and 2nd place
times from 1/100 second to 20 minutes, then in seconds to
12 hours, the upper display indicating lap times and the
lower display total time. Stainless steel case and bracelet.
Hardlex glass. Approximately 7 -year battery life. 6 solar
panels. 12 month world-wide guarantee.

Water resistant case with-
stands, splashing, etc.

£52.50

100m water resistant.
Suitable for swimming,
etc.

£69.95

Price includes VAT, P&P. Send your company order, cheque or P.O. or telephone your Access or Barclaycard number to.

TEMPUS Tempus (Dept. HE)
FREEPOST, 164-167 East Road
Cambridge CB1 1BR. Tel. 0223 312866
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Intruder
Alarm
Banish burglars, vanquish villains and
thwart thieves! The HE Watchdog is
a steal at only £10.

CONVENTIONAL BURGLAR alarm
circuits show up in electronics
magazines with disturbing regularity -
we say disturbing because it's a sad
reflection on the state of society that
such projects are made popular by
necessity. Generally these circuits
involve concealed switches in doors and
windows which can be connected in
one of two ways - all of them wired in
series and normally closed, so that
opening one switch breaks a circuit and
sounds the alarm, or all of them wired in
parallel and normally open, so that
closing one switch completes a circuit
and sounds the alarm. It is also possible
to mix the two systems, for example you
could have normally -closed switches on
the doors and windows combined with
normally -open switches in the form of
pressure mats under the carpets.

The problem with such systems is
that, although they will deter (or trap)
the amateur housebreaker or the kids
looking for cash and kicks, a
professional burglar is quite another
matter. The normally -closed switch
system can be disabled by shorting the
wires, and the normally -open by cutting
them. A professional could have the
knowledge and experience to make a
guess about your system and risk
tampering with it. Three courses of
action are possible. You can make it
impossible for anyone to get at the
wires by burying them in the plaster or
running them under the floorboards -
this requires lots of hard work and
extensive redecoration. Or you can opt
for a different system altogether, using
infra -red beams or ultrasonic movement
detectors, but these are more expensive
and more complex, and complex
burglar alarms have a nasty habit of
giving a high proportion of false alarms.

II/wire-short
doorM ndow on

open

HEWATCHDOG

The third possibility is to devise a circuit
in which the wires are tamper -proof.
This is the approach we have used in
our latest design.

This burglar alarm is based on a
window comparator. Note that this is
not a device that compares open
windows with closed ones! In its basic
form a window comparator is a device
whose output is in one logic state unless
the voltage it is monitoring moves
outside certain limits (the 'window'), in
which case its output changes state. The
window comparator in our circuit is
slightly more complex than this, as we
need to indicate whether the input
voltage is above or below the 'window'
in the event of an alarm.

The external wiring of the alarm is
made as follows. Each protected point
has a concealed switch fitted which is
normally closed, and each switch has a
resistor soldered in series. Each of these
switch/resistor combinations is then
wired in parallel with the others. Figure
1 should make this clear. The total
resistance of this chain is therefore
equal to the parallel sum of the
individual resistors, and this value is
used in one arm of a potential divider
that is monitored by the window
comparator. Any change in the value of
this resistor chain will trigger the
window comparator and set off the
alarm.

This solves the problem of
tampering with the wiring. If a door or
window is opened the corresponding
resistor is taken out of circuit and the
alarm sounds, as it will if the wires are
cut, or a short or resistance of any value
connected between them. This means
the wiring can be run anywhere in
complete safety, even along the outside
wall of the building if you want. It also

allows you some flexibility in use -
since the threshold can be adjusted with
a potentiometer, you can leave a
protected window open (on a hot night
for example) and alter the setting to
allow for the changed circuit resistance.
An 'alarm' LED is included in the circuit
so that you can make these setting -up
adjustments without the bell or siren
going off - this avoids the need to
assist several large members of the
constabulary with their enquiries.

Burglar alarms should always be
battery -powered, as power cuts provide
good cover for those with nasty
intentions towards your belongings, so
we've used a new CMOS op amp, the
ICL7611. This only draws 10 microamps
quiescent current, less than that through
the resistor chain, so your PP3 should
last for months. The external alarm
should also be battery powered,
preferably a high -capacity, heavy-duty
type. A mechanical bell is probably still
the best choice for an alarm - being
resonant it can produce vast quantities
of decibels with only a small current
drain. You might consider making the
bell circuit self -latching, so it rings for a
long time even if the PP3 gets drained
by the relay. This is left as an exercise
for the reader!

Construction
Nothing unusual here; the controls and
the LEDs fit on the front panel and
everything else fits on the printed circuit
board. Use sockets for the ICs and don't
touch the pins of any of them when
inserting them - the op amps are
CMOS and therefore static -sensitive too.
If you can't find a relay whose pins fit
the PCB, just mount it off the board and
wire it to the pads. We made the
external connection via a jackplug and
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socket, as shown in Fig. 3, but if you're
worried about the plug being pulled out
you can make a direct solder
connection to the board.

It is possible to use microswitches in
the alarm circuit but we aren't that keen
on them - they are prone to give false
alarms if the door vibrates in a strong
wind or if the woodwork warps. Reed
switches are a better bet, mounted in
the doorframe with the magnet let into
the door.

The resistors associated with the
switches should be of equal values -
the correct value depends on the
number of switches and is chosen to
give a total parallel resistance of about
50k. For example, if you have 12
switches each resistor must be about
12 x 50k i.e. 600k. The nearest preferred
value is 620k. Solder the resistor close
to one of the switch terminals. It might
be an idea to sheath it in heat shrink
sleeving for protection (see this month's
Building Site for details).

To set up, close all the doors and
windows that you want closed, disable
the relay, switch on the unit and adjust
RV1 until the alarm LED stays off when
the reset button is pushed. Then switch
the relay back in.

Some final points about protection
against theft; a burglar alarm is no
substitute for proper locks on your
doors and windows, nor for forgetting to
lock up when you 'just pop round the
corner!

Figure 1. This drawing shows how the resistors
and alarm switches are wired in the external
circuit, one pair for each protected door and

window. You can use any convenient twin -
core cable (e.g. speaker cable) and loop it
from one installation to the next. We have

shown the switches as microswitches (easier to
draw!) but reed switches and magnets are

probably more reliable. Resistors RA to Rn
should all have the same value; see text for

details of how to calculate the values.

How it Works
IC1 and IC2 are two op amps with no feedback
connection between output and input i.e. they
function as comparators (for more information
on comparators, see this month's 'Talking
Design' feature). In this circuit the two com-
parators are connected together to form a win-
dow comparator, one to monitor the upper limit
of the window and one for the lower limit.

The reference voltages for IC1 and IC2 are ap-
plied to pin 3 (non -inverting input) and are set by
resistors R1, R2 and R3. R1 and R3 are equal and
have large values compared to R2 so the
reference voltages are approximately at half the
supply level. R2 sets the reference voltage for
IC1 and IC2 slightly above and slightly below
half -supply voltage respectively. The monitored
voltage is fed to pin 2 of the two ICs.

This input voltage is taken from point XA 01 a
divider chain consisting of RV1 and the resistors
associated with the door and window switches
(see Fig. 1). When all the switches are closed, the
resistors are connected in parallel and the total
resistance is therefore given by R = RAIn where
n is the number of resistors and RA is the value of
each resistor in Fig. 1 (all equal). If RV1 is now
adjusted to equal this resistance, the voltage at
point XX will be half the supply voltage (i.e. in-
side the window). Hence the output of IC1 will
be high and the output of IC2 will be low.

The outputs of the two comparators are taken
directly to the inputs of NAND gate IC3a, and to
the inputs of IC3b, another NAND gate, via in-
verters IC4a, IC4b. Both NAND gates have one

input high and the other low, so both their out-
puts are high. This holds LEDs 1 and 2 off.

Suppose a door or window switch is now
opened or the alarm wiring cut. The correspon-
ding resistor will now be out of circuit and the
total resistance of the external chain increases.
This causes the voltage at point XX to drop
below the lower window threshold and the out-
put of IC2 goes high. This has no effect on the
state of IC3b since its inputs will both be low,
maintaining its high output. However, both in-
puts of IC3a will be high and its output switches
low, turning on LED1 to indicate an open door.

However, if the external wiring is shorted at
any point, the voltage at point XX is taken above
the upper threshold and IC1 output goes low.
IC3a is now unaffected (both inputs low) but
IC3b will have both its inputs high. Its output
goes low and turns on LE D2, indicating a short.

The two remaining NAND gates IC3c and
IC3d are connected as a set -reset latch. Normal-
ly its 'set' input is held high by R6. If either IC3a
or IC3b goes low, the associated diode (D1 or
D2) pulls this input low and sets the latch (pin 11
goes high). The outputs of the inverters IC4c-
IC4f go low and turn on LED3 (alarm indicator)
and the relay. The inverters are connected in
parallel to increase their drive capability. Press-
ing PB1 resets the latch and turns off the alarm.

The relay contacts may be used to operate
any external bell, siren etc. SW1 is included to
disable the external alarm while setting up the
threshold control. D3 prevents any voltage
spikes from the relay damaging LED3.

TO POINTS X AND XX
ON THE CIRCUIT BOARD

NOTE.SWw. 8 etc can be any normally open switch, erg. micro reed,
which is closed when the door or window is closed.

TO DOOR AND
WINDOW SWITCHES

l.1r.n`a

Al

IMP

3

CI

+

IC3a

C b

LED

LED2

R5
160

0

RE

150k

R7
1506

C41
5

11

9 6

C4

SWi

R8
160

LE 03

SW2 09y

RELAY
.2006

IC3c1

la81RESET

IC3c
10

NOTE'
IC1.2 ARE ICL 7611
IC3 IS 4011
IC4 IS 4049
0123 ARE 154148
LED1-3 ARE 0.2" RED LED

O

Figure 2. Circuit diagram of the Intruder Alarm showing the components contained in the main control box. Points X and XX are connected to the door and
window switches as shown in Figure 1.
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Intruder Alarm

Buylines
The components for this project, excluding case
and PCB will amount to around £10. The win-
dow and door switches will cost extra and their
total price will depend upon how many and
what types you use - we estimate that micro -
switches should be available for about £1 each,
reed switches and magnets should be somewhat
cheaper - shop around, you will probably find
a great deal of difference from one place to
another.

The only hard -to -come -by components may
be IC1 and 2. They are from a new family of in-
tegrated circuits and at the moment may be
slightly difficult to find. Any of the mail-order
companies will, no doubt, advise you if you
have trouble.

SOCKET CONNECTION
TO DOOR/WINDOW

SWITCHES

Photograph showing the internal layout of the Intruder Alarm control box. Follow the
interwiring diagram (Figure 3) and you should have no problems. Cable ties keep the wiring
neat and tidy.

/////////////////////////7/////74,4%/77////////////// /// '// 7///////:////////////////////// /

LED2 LED1 -
WIRE-SHORT DOOR/WINDOW SW2

RV1 OPEN ON/OFF
THRESHOLD

RELAY

,./

w
LED3 PB1

ALARM RESET SW1
ALARM

DISABLE

Figure 3. Component overlay and interwiring diagram for the main control box, showing the controls
fixed to the front panel and the input jack socket on the back panel. If you think a jack plug might get
pulled out, you can leave it out and solder the wires from the alarm switches directly to the printed
circuit board.

Hobby Electronics, October 1980

=Parts List,
RESISTORS (all 1/4W, 5%)
R1,3 IMO
R2 22k
R4,5,8 1k0
R6,7 150k
RA-Rn see text

POTENTIOMETERS
RV1 100k linear

CAPACITORS
C1 4u7 35 V tantalum

SEMICONDUCTORS
IC1,2 IC L7611
IC3 4011
IC4 4049
D1-3 1N4148
LED1-3 0.2" red LED

MISCELLANEOUS
PB1 Push switch (non -locking)
SW1,2 Single -pole single -throw toggle
Relay Coil >200R
PC B

IC sockets
Case
9 V battery and connector.

HE
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STEVENSON
REGULATORS

7905 85p
7912 85p
7915 85p

78L05
78L12
78L15
7805
7812
7815

TIC246 16A 400V Teas 115P
C106D 4A 400V 50 SCR 45p

33p
33p
33p
70p
70p
70p

POTENTIOMETERS
Preset ver, or her. . Bp

Rotary 5K -1M Log or Lin . . 33p
Rotary 5K -1M stereo 110p
Slide 60mm travel 5K -500K log

or Lin, single . 65p
Suitable knobs for above with coloured
caps in red, blue, green, grey, yellow
and black. Rotary 16p. Slide 12p each.

SPEAKERS
64mm 811 110p
64mm 64 11 110p
70mm 80. 1400

56mm 8 11 100p 70mm 8011 170p

Pair of ultrasonic transducers 380p
Magnetic earphone  3.5rnm plug 17p
Crystal earphone u 3 5mrn plug 489

CONNECTORS

DIN
2 pin
3 pin
Spin 180
JACK
2.5mm
3.5rnm
std.
Stereo

Plug
9P

12p
13p
Plug
10p
11p
17p
25P

Chassis
Socket
8P

10p
11p

Scr. plug
16p
18p
300
390

Line
Socket
12p
12p
16p
Socket

9p
9p

22p
250

ANSISTORS

AC127
AC128
AD161
AD162
BC107
BC108
BC109
BC147
8C178
BC182
BC182L
BC184
BC184L
BC212
8C212L
BC214
BC214L

25p
25p
40p
40p
10p
10p
10p

9p
16p
10p
10p
10p
10P
10p
10p
10p
10p

BC 547
BCY71
BD131
BD132
80139
BD140
BF X29
BF X84
BF Y50
BFY51
MJ2955
TIP29C

8p
189
35p
350
35p
35p
25P
26p
23p
23P
98p
60p

TIP3OC
TIP 2955
TIP3055
ZTX107
ZTX108
ZTX109
ZT X300
ZT X500
2N3053
2N3055
2N3702
2N3703
2N3704
2N3819
2N3905
2N5777

70p
65p
60P
12p
12p
120
14p
15p
25p
55p

9P
9P
9P

22P
10p
50p

DIODES
1N914 4p 1N4148 3p
1N4001 4p 1N4002
1N4006 7p 1N5401 14p
8ZY88 series Bp each.

MISC. 8mm stranded
conn. cable .

Min. mains cable per metre .
PP3 battery clips . .

Crocodile clips
AA rechargeable cells .

PP3 rechargeable cells .

Red or black terminals
3 lead TO18 socket
Red or amber neon indicator
Subminiature SPST toggle
Standard SPST toggle .

Miniature slide switches .

IP12W rotary switches
Push to make switches .

30P TO5 heatsinks
25p 20rnm panel fuseholders

6p ORP12 LDR
6p 3.75 x 5 0.1 veroboard

145p 2,5 x 1 0.1 veroboard
495p 3 x 2 x 1 aluminium box

30P 6 x 4 x 2 aluminium box
15p Miniature 606, 909 transformer
42p TI L111 optoisolator
65p 4 self adhesive feet .

40p SRB Soldering iron .

16p Desoldering tool .

52p
16p
12p
22P
70p
99P
21p
82P
990

110P
80p
202

430p
550p

LINEAR
741 18p
747 70p
748 40p
7106 850P
GA3046 70p
CA3080 75p
CA3130 100p
CA3140 60P
LF347 170p
LF351 45p
LF353 90p
LF356 95P
LM301A 30p
LM318 85p

LM324 52p
LM339 550
LM348 100P
LM377 170p
LM378 230p
LM380 80p
LM381 140p
LM382 120p
L M386 90p
LM387 1200
LM1458 400
LM1830 180p
LM3900 60P
LM3909 72p
LM3911 1209
LM3914 320p
LM3915320P

511

MM57160 650p
NE531 140p
NE555 23p
NE556 60P
NE567 120p
RC4136 100p
SN76477 230p
TBA800 80P
TBA810 110p
TDA1022 630P
TL081 45p
TL082 85p
TL084 1259
XR2206 390p
ZN414 80p
ZN425E 475p

CMOS

4001
4002
4006
4007
4011
4013
4015
4016
4017
4018
4020
4022
4023
4024

25p
25p
950
250
30p
45p
85p
48p
80p
90p

110p
100P

25p
60p

4025
4026
4027
4028
4029
4040
4042
4046
4048
4049
4050
4052
4060
4066
4068
4069
4070
4071

25p
150p

50p
90P

110P
110p

85p
110P
60P
50p
50P
80p

1209
63p
25p
25p
25p
25p

4072
4081
4082
4085
4093
4095
4510
4511
4518
4520
4527
4528
4532
4543
4583
4585

25p
30p
30p
85p
809

110P
900

100P
90p

110p
165P
100p
125P
170P

80P
115P

SKIS
8 pin
14pin
16pin
18pin
20Pin

Low Profile
Texas

9p 22pin 209
11p 24pin 22P
12p 28pin 26p
16p 40Pin 38p
18p

Our new catalogue is now available. It contains 100 illustrated
Pages detailing over 3000 line items. Send 5013 for your copy,
Y-iu will recieve.  A reply paid envelope.  A Mail Order
form to facilitate rapid despatch.  A 500 Discount voucher,
All prices include VAT.
Please add 50p carriage on all orders below E15.00.

21\
.. Srtem

NSA

:1) -
Access & Barclaycard welcomeimNek"..
Sales office 01464 5770. Fie, '--

Road,76 College Road, Bromley, Kent BR111DE.

PACKS

opTO
0.125in. 0.2in.

Red TIL209 TIL220 10p
4).));, Green TIL211 TIL221 16p

-21 Yellow TIL213 TIL223 16P
Clips 3p 3p
DL704 0.3in CC 130p
DL707 0.3in CA 130p
FND500 0.5in CC 100p

CAPACITORS TANTALUM BEAD

0.1, 0.15, 0.22. 0.33, 0.47, 0.68, 1
and 2.2u F @ 35V
4.7, 6.8, 10uF @ 25V
22@ 16V, 47@ 6V, 100 @ 3V
POLYESTER (Mullard C280 series)
0.01,0.015, 0.022, 0.033, 0.047, 0.1
0.15, 0.22
0.33, 0.47
RADIAL LEAD ELECTROLYTICS

12p
20p
26p

6p
8P

12P

63V 0.47 1.0 2.2 4.7 10 7p
22 33 47 9p

25V 10 22 33 47 7p
100

470

Specially designed packs intend-
ed for development work at a
considerable saving.

)).w resistors. 10 of each value 4.7ohm to 1 Mohm.
a total of 650 resistors. 530p each.
)4w resistors. 10 of each value 4.7ohin to 1 Mohr,
a total of 650 resistors. 875p each.
Presets. Pack of 5 of each value from 100ohms to
1 Megohrn. a total of 65 presets. 390p each.
LED's. Pack containing 10 of each colour LED
0.2 size. Total of 30 Led's clips. 450p each.
Zeners. Pack of 5 of each value from 2V7 to 33V
A total of 130 zeners 880p each. 1000

9P
200
32p

Recommended for: Civil De -

DANGER from RADIATION Be
re

WITHUR
ppared O RADIATION DETECTOR fence, Fire, Police, Hospital

& Medical use

General Information:
Pocket dosimeters provide an accurate, reliable

and immediate method of measuring the integrated
dose of radiation received by those exposed to
ionising radiation. The dose may be read at any time
and in any place, providing a source of light is
available.

Principle:
The dosimeter is an ionisation chamber type using

a quartz fibre electroscope as the indicating element.'
A microscope is used to project the image of the
moving quartz fibre element on to a graticule scale.
The quartz fibre is mounted on a wire electrode, which
in turn is supported by a high quality insulator. When
the instrument is charged, positive charges distribute
themselves over the wire electrode and quartz fibre
causing the fibre to bend away from the electrode. The
fibre will take up a position depending on the amount
of charge on the system.

When the surrounding air in the ionisation
chamber is ionised negative ions will be attracted to
the positively charged electrode thereby reducing its
charge. The resulting fibre movement will be related
directly to the quantity of radiation producing the
ionisation. The fibre movement can thus be calibrated
directly in roentgen units and the rate of movement of
the fibre will be proportional to the roentgens received
per unit time

Construction:
The microscope electroscope and ionisation

chamber are housed in an outer skin which may be of
brass or aluminium At one end of the tubular case is
fixed a charging assembly. and at the other an
eye -piece window These two assemblies are soldered
into the outer case to ensure a hermetic seal.

Each dosimeter is provided with protective end cap
translucent window so that the cap need not be
removed for reading.

Dosimeters meet vibration, drop, salt spray
humidity, water immersion and temperature tests.

Features:

 These units will read automatically
the amount of radiation in the air

 This instrument is only a little larger
than a fountain pen

 Clips on to your top pocket

 Weight less than 3 oz.

 Contains three lenses

 Fully charged, tested and guaran-
teed, Refurbished by us

 British design and manufacture,
rugged construction

 Manufacturer's list price of similar
model is over £25

 Buy now whilst stocks available.
Delivery by return post

 BE PREPARED, EVERY HOME SHOULD HAVE ONE 

SECTIONAL DRAWING I -

Protective cap

Marker sleeve

Pocket clip

Microscope body

Ionisation chamber

Capacitor

Protective cap
(Captive)

t.

ACTUAL SIZE. 115 x 14mm
Window

Eve tens

Graticule

Field lens

Case tube

Objective lens

Ouartz fibre

Electrode

1/
ri

ALL YOURS FOR
ONLY

£10.95
Incl, post paid

Charging belle,

TWO
FREE

RE -CHARGE

VOUCHERS
WITH EVERY
DETECTOR

Manufacturer s current list price similar model is over £25

DONDENE LTD. r- ;.

Phone (01) 723 1008/9
404 Edgware Road, London W2, England I.E.D. -- -4

Supplied complete with
Data and Information on
radiation and detectors.

All units are checked and tested just
prior to despatch by first-class mail in
proper protective packing.

VIEW
THRU
LENS
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Clever Dick
Worried about hard -to -get service
manuals, troubled by ultrasonic record
players? Your worries are over as
Clever Dick attempts to answer some
of your weird and wonderful questions.

OUR FIRST LETTER this month comes
from a Welsh Flasher. Mystified? Well
read on:

Dear Seedy,
A few questions:

1. Will the Flash Trigger project (July
issue) work on the external trigger socket
of the motor drive unit of my Nikon FE?
2. Could you design a Time -Lapse
photography project? The Nikon Inter-
valometer is rather prohibitive at f325.
3. How about a slide projector dissolve
unit?
4. And a tape/slide synchroniser to work
with the dissolve unit.
Thank you for reading/publishing this
letter and also for the excellent mag.
P.S. Thanks also for the Binder.

P K Roberts
New Quay, Wales

Seedy?? Well, it's original. Now, about
your Nikon, I've checked the office
Brownie only to discover it doesn't have
a motor drive. We're not rich enough to
afford a Nikon so at a guess I'll have to
say no. The Flash Trigger was designed
to operate an electronic flash gun. I

assume you want the camera to wind on
after each exposure. This may or may
not involve mucking about with the
motor drive unit's innards so unless you
want to take a chance on ruining it I'd
leave it well alone. If anyone else has
some thoughts on this matter we would
be pleased to hear from them.

Your idea for a time-lapse unit sounds
most interesting, it has been passed on
to the project department. The slide
projector dissolve unit is easy, how
about a large tub of very strong Sul-
phuric acid, no? OK that was just a little
joke (very little), that idea and your sug-
gestion for the synchroniser have all
been passed on. One last point, you
must be extremely rich to own a Nikon
so you can buy your own Binder, the
cheek of this man!

David Clark starts his letter in a much
more promising manner, a definite can-
didate for the Binder of the month.

Dear Richard -The -Intellectual,
I am planning to build the Car Booster

and Equitone but as my cassette player
has a rather insensitive volume control I
am wondering if I could modify the
booster with a pot in series with R1, if so
what value would you suggest?

A quick point concerning the CB
monitor offer in the August issue, I seem
to remember that it was illegal to
monitor transmissions on 27 MHz, if this
is not the case how about a circuit for a
converter?

David Carle
Strathaven

Your problem with the insensitive
volume control should disappear with
the Booster in circuit. You could put a
pot in series with R1 but I suspect that
you won't need to. The CB monitor is
technically illegal if if is used to monitor
illicit transmissions, listening to Police
broadcasts also comes under this
heading. If you use it to monitor Radio
Control or foreign CB you should beOK.
We have actually got a circuit for a CB
monitor but the parts alone would
come to more than £11.50!

Do you remember Adrian Hallas's letter
in the August CD? He wanted to know if
ultrasonics could be used to replace the
mechanical stylus on a record player.
We asked for comments, here's one
from Paul Fletch.

Dear CD,
Concerning Adrian Hallas's letter

about playing records by ultrasonics, I'm
sorry to put the damper on it but the
resolution of a system using normal
ultrasonic sound would be far too low,
for the following reasons:

Say 100 kHz (and that's rather high)
and the speed of sound around 300
metres per second.

Now:
velocity = frequency x wavelength.

So wavelength mm
3000

The resolution of a wave system (eg light
in an optical microscope) is always less

than the wavelength. So the smallest
distance that can be judged is larger than
3 mm - which is far too large. A higher
resolution can only be obtained with im-
practically higher frequencies, sorry.

Paul Fletch
Watford

That sounds like fairly logical reasoning,
we have heard of ultrasonic micro-
scopes though the frequency is into the
megahertz and gigahertz region. it
looks as though the Ultrasonic Record
Player idea is doomed to failure.

As you can imagine we get hundreds of
letters each month, and many good
ones have to go unanswered. We'll
finish off with some abbreviated ver-
sions of the more urgent questions but
please try to keep your letters as short
and to the point as possible.

Where do you get those 'chunky' PP3
battery clips?

Steven Turner.
Gwynedd

Any of the larger mail-order companies,
Watford, Mapl in, Stevenson etc.

Where can I get a service handbook fora
Single Beam Oscilloscope Model MSB
100?

Jim McMahon
Manchester

Try Austrec Ltd, 76 Church Street,
Larkhall, Lanarkshire ML91 EH. Send an
SAE for their list.

Where can I get a 1R106 thyristor or
equivalent?

Robert Ewing
Coventry

The I Rstands for International Rectifier,
any 106 device will do, eg. C106 etc,
these are obtainable from any of the
mail order companies previously men-
tioned.

That's it again for another month,
thanks for your letters, see you in four
weeks. HE
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THREE FOR FREE
FROM CS

EXPERIMENTOR BREADBOARDS
No soldering modular breadboards, simply plug
components in and out of letter number identified
nickel -silver contact holes. Start small and simply
snap -lock boards together to build a breadboard of
any size.
All EXP Breadboards have two bus -bars as an integral
part of the board, if you need more than 2 buses
simply snap on 4 more bus -bars with the aid of an EXP
4B

EXP 325 £1.60 The ideal breadboard
for 1 chip circuits. Accepts 8, 14, 16 and
up to 22 pin ICs. Has 130 contact points
including two 10 point bus -bars.

EXP 350 E3.15 Specially designed
for working with up to 40 pin ICs
perfect for 3 Et 14 pin !Cs.
Has 270 contact points including ,
two 20 point bus -bars.

it

11::111

EXP 300 E5.75T he
most widely bought
bread -board in the UK.
With 550 contact
points, two 40 point
bus -bars, the EXP 300 will accept any size IC and up
to 6 x 14 pin DIPS Use this breadboard with
Adventures in Microelectronics.

EXP 600 £6.30 Most
MICROPROCESSOR
projects in magazines
and educational books
are built on the EXP 600. 

1

EXP 650 E3.60 Has .6"centre '''''
spacing so is perfect for °
MICROPROCESSOR applications.

EXP 4B E2.30 Four
more bus -bars in
"snap -on" unit

The above prices are exclusive of PEW and 15

THE CSC 24 HOUR SERVICE
TELEPHONE (0799) 21682

With your Access, American Express,
Barclaycard number and your

order will be in the post immediately

CONTINENTAL SPECIALTIES CORPORATION=0
C.S.C. (UK) LTD Dept. 14PP
Unit 1, Shire Hill Industrial Estate,
Saffron Walden, Essex CB1 1 3AQ.
Tel: Saffron Walden 10799) 21682 Telex: 81 7 4 7 7

Available from selected stockists

ELECTRONICS BY NUMBERS
No. 7 DIGITAL DICE
Roll the dice - the electronic way! The
digital dice gives you an instant score
randomly chosen from 1 to 6, every time
you press the button. No losing this under
the table!
No. 8 QUIZ MASTER
Play your own 'Sale of the Century'! Up to
four contestants pit their wits; the first one
to get the answer lights up his 'win' light,
and stops anybody else from having a go.
No. 9 MOVING TARGET GAME
Test your reactions! A moving 'line of light'
travels along from left to right, over and
over again. You've got to 'fire' at just the
right moment to score a hit. Fun for all the
family!
Want to get started on building exciting
projects, but don't know how? Now using
EXPERIMENTOR BREADBOARDS and
following the instructions in our FREE
'Electronics By Numbers' leaflets,
ANYBODY can build electronic projects.
For example, take one of our earlier
projects, a L.E.D. Bar Graph;
[114.1.Th
'P., r 0

111

I
:', '?O ": '1./

it:5.413
CIZ/ -01211.

DIRplay
UP

You will need; One EXP 300 or EXP 350
breadboard, 15 silicon diodes,
6 resistors, 6 Light Emitting Diodes.
Just look at the diagram, Select R 1, plug it
into the lettered and numbered holes on the
EXPERIMENTOR BREADBOARD, do the
same with all the other components,
connect to the battery, and your project's
finished. All you have to do is follow the
large, clear layouts on the 'Electronics by
Numbers' leaflets, and ANYBODY can build
a perfect working project.

betss -

oectronIcNi

Nuni No

proiects °

For full detailed instructions and layouts of
Projects, 7, 8 and 9, simply take the coupon
to your nearest CSC stockist, or send direct
to us, and you will receive the latest
'ELECTRONICS BY NUMBERS' leaflet.

If you missed projects, 1, 2 and 3, or 4, 5
and 6, please tick the appropriate box in the
coupon.

PROTO-BOARDS
The ultimate in breadboards for the minimum of cost.
Two easily assembled kits.

PB6 Kit, 630 contacts, four 5 -way binding posts
accepts up to six 14 -pin Dips.
PROTO-BOARD 6 KIT E9.20

PB 100 Kit complete with 760 contacts accepts up to
ten 14 -pin Dips, with two binding posts and sturdy
base. Large capacity with Kit economy.
PROTO-BOARD 100 KIT 01.80- - - I T' S EASY WITH C.S.C.

TO RECEIVE YOUR FREE COPY OF PROJECTS 7, 8 and 9
I Just clip the coupon For immediate action

The C.S.C. 24 hour, 5 day a week service.
Telephone 0799 21682 and give us your Access,
American Express or Barclaycard number and your
order will be in the post immediatley

Give us your name and full postal address lin block

I capitals). Enclose cheque, postal order or credit card
number and expiry date, indicating in the appropriate
boxlesl the breadboarells) you require.

I

I
I
I

I
I

I

EXPERIMENTOR
BREADBOARDS CONTACT

IC CAPACITY
14 PIN DIP

UNIT PRICE INC
P&P Et 15% VAT

Oty
reo

EXP 325 130 1 f 2.70
EXP 360 270 3 E 4.48

EXP 300 550 6 E 7.76

EXP 600 f 8.39

EXP 660 270

use won
0 6 Pact,

Dps Stpo
Bus Bar

f 5.00

EXP 48
Four 40 Point

Bus Bars
.f 3.50

PROTO BOARDS

P88 630 6 01.73
P8100 76() 10 04.72

ADDRESS

I enclose cheque/P.O. for E
Debit my Barclaycard, Access,

American Express card No.

Expiry date
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COMPUTER WAREHOUS
SCOOP PRINTER PURCHASE

PROFESSIONAL EQUIPMENT AT HOBBYIST PRICES
SO LOW EVEN OUR COMPETITORS GASP!

TELETYPE ASR33
I/O TERMINALS

ICL TERMIPRINTER
300 BAUD TERMINALS

/21g + CAR
VAT

Fully fledged industry standard ASR33 data ter-
minal. Many features including: ASCII keyboard
and printer for data I /0, auto data detect circuitry,
RS232 serial interface, 110 baud, 8 bit paper tape
punch and ready for off line data preparation and
ridiculously cheap and reliable data storage. Sup-
plied in good condition and in working order.
Options: Floor stand E12.50 + VAT

Sound proof enclosure E25.00 * VAT

THE CHIPS ARE DOWN

MOSTEK, INTEL, NEC, MOTOROLA

I.C. PRICES SLASHED!

A massive purchase of brand new
"state of the art" data processing
equipment enables us to offer the
following chips at never, and we mean

never to be repeated prices.
8085A Central Processor E11.99
8155C 256x8 Static Ram E11.95

8253C Programmable Interval Timer 8.95
8255A Programmable Peripheral Interface E9.95
8259A-8 Programmable Interrupt Control £4.75
8755A 2Kx8 Eprom 16 1 /0 Lines 34.50
MC6850P ACAI £3.75
2652 MPCC Comms. Controller £24.00
2102 1K Static 650ns Rams 8 for £5.25
1 702 256x8 Eprom E3.75
5101L-1 256x4 Static Ram 450ns £4.95

And Remember All Chip Prices Include V.A.T.

All above I Cs are brand new or removed Ikon new unused socketed

P C137s [proms supplied washed.

All full spec. and guaranteed

SEMICONDUCTOR
'GRAB BAGS'

£325

Made under licence from the world famous GE Co.
The ICL Termiprinter is a small attractive unit with
so many features it is impossible to list them in the
space available! Brief spec. as follows; RS232
serial interface, switchable baud rates 110, 150,
300, 130 cps), upper and lower case correspond-
ence type face, standard paper, almost silent run.
ning, form feed, electronic tab settings, suited for
word processor applications plus many more
features. Supplied in good condition and in work
ing order. Limited quantity.

n stoc now test equipment, microprocessors, teletypes,

transformers, power supplies, scopes. sig. gen's, motors, peripheral

equipment, I.C.'s, tools, components, varlacs, keyboardousands
of

s,

transistors, microswitches,
V.D U's subassemblies + th

other stock liner. Just a mere fraction of our

displayed below 100's of bargains for callers.vast

range, is

NOW OPENE MONDAY -SATURDAY
9.30-5.30

7473 34p 74154 96p

(-1,14-51 7474
74LS74

28p
32p

74157
74LSt57

65p
55p

e`' 0 u0 0 ,7475
7476

28p
35p

74161
74164

90p
120p

7486 34p 74LSt64 110p
7400 10p 7420 17p 74LS86 35p 74166 120p
74S00 25p 74S20 18p 7490 28p 74170 235p
74LSOO 15p 74LS20 19p 7493 28p 74172 445p
7401 12p 74H21 20p 7495 65p 74173 110p
7402 12p 7425 30p 7496 60p 74174 85p
74S02 14p 7427 34p 7497 175p 74LS174 105p
74LS02 15p 7428 35p 74107 32p 74175 80p
7403 14p 7430 17p 74109 50p 74180 92p
74503 16p 74LS30 20p 74S112 90p 74181 150p
7404 14p 7432 28p 74S114 45p 74LS182 90p
74H04 16p 74LS32 28p 74116 195p 74190 85p
74LSO4 15p 7438 35p 74118 75p 74191 85p
7405 18p 74LS38 35p 74121 28p 74193 85p
7406 32p 7440 17p 74122 41p 74LS193 95p
7407 32p 74S40 19p 74123 45p 74194 85p
7408 17p 7441 65p 74LS123 60p 74197 75p
74LS08 22p 7442 55p 74125 53p 74198 140p
7410 15p 7447 45p 74128 72p 74LS266 95p
74H10 17p 7450 17p 74132 68p 74283 155p
74LS10 19p 74LS51 22p 74148 103p 74284 400p
74LS11 38p 7454 17p 74150 98p 74285 400p
7413 30p 74LS54 23p 74151 60p 74298 180p
7414 50p 7470 33p 74LS151 100p 74366 95p
7416 27p 7472 28p 74153 65p 74393 195p

* RAM AND EPROM STAR OFFERS *
2716 Single 5v rail EPROMS £10.25
2716 Three rail EPROMS £ 8.50
2708 EPROMS £ 4.95
411616k x 1200 n s RAMS 8 for £28.50

32K x 8 DYNAMIC/STATIC RAM CARDS
A masterpiece of electronic engineering and our own advantageous
buying enables us to bring you a complete memory system at a give-
away price. Originally made for a large processor the RAM card has
many features, including on board refresh, internal parity generation
and checking. Standard TTL inputs/outputs, + 5, + 12, -15v
supply rails and its effective STATIC capability make it useable with
many CPU's. A fast cycle time of approximately 400ns make this a
snip at only £90.00+ £3p & p. Supplied complete with circuits.

Amazing value mixed semiconductors, include
transistors, digital, linear I.C.'s, triacs, diodes, bridge
rats. etc. etc. All devices guaranteed brand new, full
spec. with manufacturers markings, fully guaranteed

50 + BAG E2.95 100 BAGS £5.15

MUFFIN FANS
Keep your equipment Cool and Reliable with our tested ex equipment
Muffin Fans' almost sileni running and easily mounted. Available in

two voltages. 110 V.A.C. 5.05. pp 05p OR 240v A.C.06.15  pp
65p DIMENSIONS 4i a 4E

ELECTRONIC
COMPONENTS

EQUIPMENT 66%
DISCOUNT

Due to our massive bulk purchasing programme
which enables us to bring you the best possible
bargains, we have thousands of I.C.'s, Transistors,
Relays, Cap's., P.C.B.'s, Sub -assemblies, Switches,
etc. etc. surplus to our requirements. Because we
don't have sufficient stocks of any one item to
include in our ads., we are packing all these items
into the "BARGAIN PARCEL OF A LIFETIME"
Thousands of components at giveaway prices!
Guaranteed to be worth at least 3 times what you
pay plus we always include something from our ads.
for unbeatable value!! Sold by weight

2.5kis £ 4.75+pp £1.25 Skis f 6.75+pp £1.81
10kIs £11.75+pp £2.25 20 kis f19.99+pp £4.75

* SHUGART SA800 *
8" Floppy Disk Drives

as new £225.00 + VAT

DISPLAY I C AND
TRANSISTOR BARGAINS
NEVER CHEAPER

All I. C s and Transistors by
well known manufacturers and fully
guaranteed. No fall outs. Comprehensive
data on I. C 's 15p per type.
2N4351 N channel MOS FET
2N4352 P channel MOS FET
60p each El .00 per pair
HIGH VOLTAGE NPN POWER
SWITCHING transistors BVcbo 600v
BVceo 500v BVebo 15v lc 5 amps
Pc 125 watts HFE 60 typ ft 2.5 mhz
ideal invertors, etc TO3 El 60 each
4 for E5.40.
BF258 NPN 250v @ 200ma 45p each
3 for El .08.
I.R. BSB01 2.5 amp 100v bridge rec.
P C. mount long leads 35p each 4 for
El 08.
IN4998 4 amp 100v P.C. mount diodes
long leads 14p each 10 for f 1 10
LM309K + 5v 1.2 amp regulator El 10
each 6 for E5.35
AGFACIOcomputergradecassettescom-
pietewithlibrarycases68peach,10forE5.50
IN4004 SD4 1 amp 400v diodes ip
each 18 for f 1 00
I.R. 12 amp BRIDGE RECS. 400 volt
f I 25 each

POWER DARLINGTON SCOOP.
kV 000 NPN 60v 90w 8 amps T03 95p each
2M63135 NPN so, 100w 10 amps TO3 f 1 25 each
144.14030 11501 60v 150w 16 amps 103 02 25 each

S.C.R.'s
2143001 30r 350 ma T018 22p each 6 for f 1.00
2115061 60v 8U0ma TO18 27p each 4 for f 1 00

2111441 50,13 amps 10220 45p each 10 for f 4 00
C10601 400r 5 amps T0202 55p each 10 for f5 00

TRIALS
G.E. 12 amp 600v 1022048 95p each 10 for fB 75

III amp 400v made mounted on 2} I 21
heatsink f 101 each 4 for I] 75

LOW PROFILE I.C. SOCKETS
8D.I.L.10p each 12 for fl 00

14 0 I 14p each B for f 100
16 0.1 L Gold Plated mil grade 22p each 6 lot
22011.2Ip each 5 forf 1 00
24 0 It 35p each 3 for LI 00
40611.80p each 2 for f1.00

OTHER GOODIES
2113055 (RC A r 65p each
2115943 RI output 40 volt. I wan up to MAW
T.0.5 550 each Al for MOO

254304 WN720 F I T transistor 37p each 3 for f 1 00

LM3SOWSL5051 14 0 I L 2 watt A F amp BOp

each 8 far f6 00
CA30288 OC 120 MHZ differential cascade amp
ft 00 each 3 for 0250
CA3011 20 MHZ wideband amp 7099 case 65p
each 2 for 01 00
41114S3114 OVAL MOS 128 Oil static shift reg DC
25 MHZ f 150 each I10, f 4 25

6E421 zero voltage switch. !riot SCR relay dower
705 can f 1 10 each / for f6 50

1.91384 5 Watt audio I.C.s 01.50 each 10 for 011.00

FP133125 4 NPN 50v 500ma transistors in la
: L pack /Op each 2 for II 00

BARGAINS GALORE!
In our walk round Warehouse

NOW open Monday to Saturday 9.30-5.30       
     

    
ELECTRONICS
Dept. H.E. 64-66Melfort Rd., Thornton Heath, Surrey MAIL ORDER

Telephone 01-689 7702 or 01-689 6800 INFORMATION
Unless otherwise stated all prices inclusive of VAT. Cash with order Minimum
order value E2.00 Prices and Postage quoted for UK only. Where post and
packing not indicated please add 40p per order. Bona Fide account orders
minimum E10.00. Export and trade enquiries welcome. Orders despatched
someday where possible. Access and Barclaycard Visa welcome.

SUPERVALUE P.C.B. SPECIAL

Another great buy. Board contents
include 62 Digital I.C.'s all located in 14
pin D.I.L. sockets. Original cost over £90,
our price only £4.95 + pp 65p

POWER SUPPLY UNITS
Building a system? Then your P.S.U. require-
ments stop here) Removed from brand new fire
damaged front end processors originally costing
several thousands of pounds each, these sup-
plies feature 1980's technology including
switching regulators. Fully smoothed and regu-
lated continuous outputs of: + 5v @ 15 amps,
+ 12v @ 3 amps, and -12v @ 3 amps all on a

P.C. B/heatsink measuring only 12- x 7.5- x 2.5
Supplied complete with circuit, transformer and
easily removed smoke marks! £34.95 + £2.50 car.

KEYBOARDS
* LOW PRICE CHASSIS *

al1a 11111111111111111110
111111111MIla 4-

o special bulk purchase enables us to offer the above keyboard at a

lowest ever price 49 coded keys encoded into a direct TTL compatible
7 bit output. Features such as delayed strobe 5 volt 0 C single rail
operation and rollover protection make this an absolute must for the
MPU constructor, Supplied complete with connection diagram and edge
connector. at a secondhand

"no time to test" f2 0.00 + P.P. £1 .60
price of only

SUPER CASED VERSION Same as above spec but housed in attractive
two tone moulded free standing case. Unit also includes an all TTL parallel
to serial convertor inn details/ etc

1E27.50 + P.P. £1.85

TOROIDAL TRANSFORMERS

PR 240v ph sec 15 0 15 @ 2 amps dimensions 3 s 2i fl 95.p p 99p
TM 240v 110v pit sec 15 0 15 Bv4 dimensions 2} 1 fl 95.p p 30p

All voltages measured off load

Plugs, Sockets ft Connectors Cannon "D" Range

Ways
9

15
25
37 E2.35 £4.14
50 £2.90 £5.46

25 way ex -equip. plug or socket E1.25

Edge connectors, gold plated
0.1 DS 85 way £3.99
0.1 'DS 45 way £2.45
0.15 DS 56 way E3.25
0.1 56DS 36 way £2.00

All connectors easily cut to size
1000's of other connectors ex stock

Plug Socket
E1.03 E1.26
£1.17 £2.01
£1.72 £2.58
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ar9.
Top of all systems

tested by independent
national authority

July -r9

C300 I ES200
high performance electronic ignition,to add power,
economy, reliability, sustained smooth peak perfor-
mance, instant all weather starting, to your car.
Surefire has sold in its thousands in ready made form from big
name accessory firms, but 'Os now available in quality kit form to fit all
vehicles with coil ignition up to 8 cylinders.

ES200. A high performance inductive discharge ignition incorporating
a power integrated circuit (special selection): electronic variable dwell
circuit (maximises spark energy at all speeds): pulse processor
lovercomes contact breaker problems). Coil governor (protects coil).
Long burn output. Negative earth only. Compatible with all rev counters

C300. In it's ready built form (C30001 it came top of all systems tested
by an independent national authority July' 79. A high energy
capacitive discharge ignition incorporating a high output short circuit
proof inverter, top grade Swedish output capacitor, pulse processor
circuit, transcient overload protection. Fast rise bidirectional output
ideal for fuel injection, sports carburation, oily engines. Compatible will
most rev. counters. (Low cost adaptors available for rare cases.
Application list enclosed with each kit. Note: Vehicles with Smiths.
Jaeger rev. counters code RVI on dial will require adaptor type ICI).

What's in the kits. Suref ire's own precision anodised aluminium
extruded case. P.C. mounted security changeover switch, static
liming light. Special selection Motorola semi -conductors. Capacitors,
resistors etc selected after 5 years experience. Glass fibre pcb, solder
complete down to last washer.
Fully illustrated comprehensive instructions
and full technical back up service.

Suretron Systems (UK) Ltd. Dept. HE7

Bayer Buildings, Lower Bristol Road, Bath, BA2 3EF. Tel. Bath (0225)
332317

Address

PI, Me' order with Aeer.n Bdtt dui
VAT P & P int

Quantity
re,111Ired

ES200: Neg 4: £13-94 01.95
C300: Pus -1-1.- £L2'95 £15.95

C300: Neg 1 f11-95 f15.95

Tacho Adapt. TC1 f 3.90

/ VIICIUSC

chi,/ PO

Ch,/ Nu

First the EuroBreadBoard
Now the EuroSolderBoard

a'0oat

, \Ne

ok-c3oe

lndispensible
for the professional

9
is

4,1', Ideal

for the beginner

Design on a EuroBreadBoard - Instal on a EuroSolderBoard

First the EuroBreadBoard
Will accept 0.3" and 0.6" pitch DIL IC's, Capacitors, Resistors,
LED's, Transistors and components with up to .85mm dia leads.
500 individual connections PLUS 4 integral Power Bus Strips along
all edges for minimum inter -connection lengths.
All rows and columns numbered or lettered for exact location
indexing (ideal for educational projects)
Long life, low resistance (<10m ohms) nickel silver contacts
£6.20 each or £11.70 for 2

Now the EuroSolderBoard
New 100mm square, 1.6mm thick printed circuit board with pre -
tinned tracks identically laid out, numbered and lettered to Euro-
BreadBoard pattern.
Four 2.5mm dia fixing holes.
£2.00 for set of three ESB's

And don't forget the EuroSolderSucker
Ideal for tidying up messy solder joints or freeing multi -pin IC's, this
195mm long, all metal, high suction desoldering tool has replaceable
Teflon tip and enables removal of molten solder from all sizes of
pcb pads and track. Primed and released by thumb, it costs only
£7.25 including VAT & PP

Snip out and post to David George Sales,
Unit 7, Higgs Industrial Estate, 2 Herne Hill Road, London SE24 OAU
Nowa immaima =mammas ation IIIIMMMEIMII =IMP

David George Sales, HE10
Unit 7, Higgs Ind. Est., 2 Herne Hill Rd., London SE24 OAU.
Please send me: -

1 EuroBreadBoard
or 2 EuroBreadBoards
or 3 EuroSolderBoards
or 1 EuroSolderSucker

@ 6.20
@ £11.70
@ E 2.00
@ £ 7.25

0
0 Please

0 Tick
0

All prices are applicable from Jan. 1st 1980 and include VAT
and PP but add 15% for overseas orders.

Name

Company
Address

Tel. No
Please make cheques/P.O. payable to David George Sales
and allow 10 days for cheque clearance and order processing
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HE NOBELL

. . .

0

Nobel!
Doorbell
Ring in the changes with this revolutionary design that faithfully reproduces the noise of
those old time door knockers.

GLANCE THROUGH THE newspapers
and it seems that almost every day
another field of human activity has
been taken over by the relentless march
of the microprocessor. It's obvious that
there's no limit to man's ingenuity for
computerising anything and everything,
no matter how trivial. Not even the
humble doorbell has escaped, and you
can now have the arrival of a visitor
brought to your attention with a blast
of almost any popular tune you fancy.

Knock Knock ...

Although we at HE don't exactly disap-
prove of this electronic takeover bid (it
keeps us employed), we feel a bit
nostalgic for the good old days when
you made your presence known to a
householder by banging away on a
huge brass knocker. So we've combin-
ed the past and the present in the form
of the HE Nobell, an electronic
doorknocker. The Nobell's a prize-
winning design that won't leave you in
peace (OK, don't turn over the page, we
promise not to do it again).

The audio generator is built around
a single transistor oscillator. When it
receives a trigger pulse it produces a
'boing' noise which can be tailored to
resemble a knocking sound. Other
sounds are possible as detailed in the
setting -up procedure below. The sound
is amplified by a standard LM380 audio
power amp IC, a chip which should be
familiar to regular readers of HE.

The rest of the circuit is there to
provide a set of five triggering pulses

for the audio generator from the single
pulse caused by pressing the push
switch on the front door. This is done
by a tone burst generator, a fairly stan-
dard electronic circuit. Two 555 -type
timer/oscillators are connected
together, one wired as a monostable
(i.e. it produces only one output pulse
of fixed length) and the other as an
astable (it produces pulses as long as it
is turned on). The push switch turns on
the monostable which then turns on
the astable. This results in a burst of
pulses at the output. Normally the fre-
quency of the tone is in the audio
range and it is used for testing
amplifiers and loudspeakers. In this
project we use a very low frequency to
generate our set of knocks.

Power can be obtained from any
AC or DC supply in the 6 V to 12 V
range. If a DC supply is used it may be
connected either way round because
of the steering action of the bridge rec-
tifier D3 - D6.

Construction
Construction of this project is
straightforward, especially if you use
our printed circuit board. Make the
usual careful checks to ensure that the
ICs, electrolytic capacitors and the tran-
sistor are soldered in the right way
round. How you case the project is
largely up to you. As the photographs
and overlay show, we mounted the
PCB and loudspeaker in a verobox and
connected the input leads to a
miniature jack socket. The wires from
the push switch were terminated in a

matching jack plug. Connect up the
power and you're ready to set up the
circuit. If you are using this project to
replace your existing doorbell then you
can make use of the existing bell
transformer and push switch.

Setting Up and Customising
RV1 is adjusted to set the correct
operating point for the Q1 oscillator,
and should be turned until oscillations
occur only when a trigger pulse is
received. However,the exact position.
depends on your own personal taste.
The sound can be varied from a short,
sharp tick, through a sound resembling
a knock, to an extremely good imper-
sonation of a bongo drum.

Further alterations can be made by
changing component values. As
already mentioned, the number of
knocks depends on the time period of
the monostable and the frequency of
the astable. In our circuit, these are set
at half a second and ten Hertz respec-
tively, so there will be five knocks. The
monostable period is set by R3 and C2
and increasing either of them lengthens
the time of operation. The astable fre-
quency is set by R5, R6 and C5 and if
one or more of them is decreased the
'knocks' will come faster.

If you decide to use the bongo
sound, then you can vary the pitch by
altering the values of C7, C8 and C9 in
the twin -T filter. The same approximate
ratios between the capacitors should
be maintained - for example if you
halve their values (to 4n7, 4n7 and 10n)
then the pitch of the bongos will be
doubled.
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Internal view of the Nobell, note position of the speaker.

When the push switch on the door is pressed,
the brief pulse that is generated must be stretch-
ed out to operate the rest of the circuit. This is
done by one half of IC1, a dual 555 -type
timerloscillator. This half (pins 1-6) is connected
as a monostable multivibrator i.e. a pulse of fix-
ed length appears at the output (pin 5) whenever
a trigger pulse from the push switch is received
at the input (pin 6). The length of the output
pulse is determined by the values of C2 and R3.

The other half of IC1 (pins 8-13) is wired as an
astable multivibrator, or oscillator. It produces
a square wave at pin 9 whenever the output

How it Works
pulse from the monostable forces pin 10 (enable
input) high. The frequency of the square wave is
determined by the values of R5, R6 and C5. The
square wave passes to the sound generator via
C6 and D2.

The sound generator circuitry is a 'twin -T'
type sine -wave oscillator. Q1 is an amplifier
with a twin -T filter in its feedback loop (R9, R10
and C9 form one 'T' and C7, C8 and RV1 form
the other). If the loop gain of this circuit is
greater than one, oscillation occurs at the reso-
nant frequency of the filter. RV1 is adjusted so
that Q1 is just on the verge of oscillation - a

=Parts List=
RESISTORS (all 1/4W, 5%)
R1,2 8k2
R3 2M7
R4 10k
R5,6 680k
R7,11 15k
R8 22k
R9,10 47k
R12 2R7
POTENTIOMETERS
RV1 100k linear horizontal miniature

preset
CAPACITORS
C1,7,8 10n polyester
C2 220n polyester
C3,4,5,10,
11,12 100n polyester
C6,9 22n polyester
C13 47u 25V PCB -mounting

electrolytic
C14 1000u 25V PCB -mounting

electrolytic
C15 100u 25V axial electrolytic
SEMICONDUCTORS
IC1 556
IC2 LM380
D1,2 1N4148
D3-6 1N4001
Q1 BC109
MISCELLANEOUS
PCB, push switch, loudspeaker (.?_- 8 ohms),
Verocase.

pulse via D2 will force the oscillations to start
but they quickly die away. This makes a 'bong'
type of sound.

The signal is amplified by audio amplifier
IC2, and LM380, and fed to the loudspeaker.

The power supply is not at all critical. An AC
supply rectified by diodes D3 - D6 and these
same diodes mean that a DC supply can be con-
nected either way round. The supply is smooth-
ed by capacitor C14 and additional decoupling
of the supply to IC2 is provided by C12 and C13.

DI

lOn

2M7

C2
220n

IC1

10 11

13

9

C3
100n

Figure 1. Circuit diagram of the HE Nobell

68

C4
112/On

°SOF

R6
680k

C5
100n

C6

1122

RV1
100k

C9
22n

C10
100n

00n

C14
1000,,

NOTE:
ICI IS 556
IC2 IS LM380
151,2 ARE 194148
D3 -5 ARE 194001
01 IS BC109

SPKR
AIR

gr:, a12 VOLTSAC
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Nobel! Doorbell

TO PUSH
SWITCH

es ese

RIF' Girl(4.1"AND

RV1

...........

III= .7=1:MNI,
)

JACK
SOCKET

JACK PLUG

O
BELL PUSH

Figure 2. Component overlay and wiring diagram.

R11

b

C11

O

C12

C13

E 1111

53

TO 8R0
LOUDSPEAKER

FROM BELL
TRANSFORMER

Buylines
No problems are foreseen in obtaining any of
the specified components at your neighbour-
hood electronic supermarket. An approxima-
tion of the cost of components (with the usual
exception of case and PCB) comes to £7.50.

HE

[i PETITE
MINIATURE DRILLS AND ACCESSORIES
for all your modelling needs

-a=

A choice of three power
drills that fit snugly in the
hand, so light they enable
you to carry out the most
intricate tasks - drilling,
shaping, cutting, polishing,
etc., in the minimum of
time.
There are two types of drill
stand, plus all the necessary
accessories in a range that
fills every need.
Send 9" x 4" S.A.E. for full
details.

See them on STAND No. 87,
MODEL ENGINEER EXHIBITION,
Wembley, Jan. 1 to 10, 1981.

Sole UK Distributors PRECISION PETITE LTD., Dept. H.E.

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

Hobby Electronics, October 1980

* POWERFET AMPLIFIERS *
Conservatively rated, high quality

designs with substantial
heatsink / mounting bracket

CA3080E 70p
CA3140E 45p
MC3401 30p
71081 29p
TL082 56p
2102 110p
2114 34.0p
40018 17p
40118 17p
40138 40p
40168 40p
555 26p
709 15p
710 2Sp
733 50p
741 110
78105 211p
78L12 29p

J. W.

A
80w into 80
THD<0.008%.
S/N 120dB.
Kit 01.95
Built £13.95.

POWERPETS
8D512 (60, 172A, Echlin l 656.
80522 (60v. Nchan ) SOp
VN67AF (60v, 2A, Nchan 75p
25J49 (140v, 100w. Pchan I 340p
256134 (140v, 100w. Nchan ) 340p

HI -Fl ON TWO CHIPS
HA12017 (Preamp 0.001% distor-
tion 83dB S.N in phono application)
99p
HA1370 (Powerarnp 20 watts in
80. 0.02% distortion Itypl 1915p
Both with a and circuits.

ME

A 1
1 20w into 80
THD <0.005%.
S/N 120dB.
Kit £19.85

.Built C21.85.

SCOPE TRACE DOUBLER P.C.B.
Built C W shift, chap. select, cho-
prate controls and instructions. use-
ful display from DC to 10MHz. Runs
from 9V battery £9.95
CAR AMP I.C. HA 1 388 Bridge amp
delivers 18w 196p.
Heafsink for above 40p.

VCA High quality design offers at-
tenuation from 0dB to 90d8. S N
90dB. THD 0.01%, B.W. DC to
100KHz. Complete components set
and circuit £2.50

, ,i, ,,., ,,,... tr, 146
. 'IT PP, .0(pooi L25

"...' 428 7651
ROC 6667

PARNDON ELECTRONICS LTD.
44 Paddock Mead. Harlow. Essex. CM18 7RR. Tel: 0279 32700 (Dept. No. 221

RESISTORS: I/a Watt Carbon Film E24 range ± 5°/.i tolerance. High quality resistors
made under strictly controlled conditions by automatic machines. Bandoliered
and colour coded.
£1.00 per hundred mixed (Min 10 per value)
£8.50 per thousand mixed (Min 50 per value)

Special stock pack 60 values. 10 off each £5,,,

DIODES: 1N4148 3p each. Min order quantity - 15 items
ET60 per hundred

DIL SWITCHES: Gold plated contact in fully sealed base - solve those
programming problems.
4 Way 86p each. 6 Way f1.00 each. 8 Way £1.20 each.

DIL SOCKETS: High quality. low profile sockets.
8 pin - lop. 14 pin - 13p. If, pin - 15p. 18 pin - 19p. 20 pin - 25p.
22 pin - 29p. 24 pin - 35p. 28 pin - 39p. 40 pin 57p.

ALL PRICES INCLUDE V.A.T. & POST & PACKING - NO EXTRAS
MIN. ORDER - U.K El .00. OVERSEAS ES CASH WITH ORDER PLEASE



CBH-5

CASPTRONICS
IMPORTER AND DISTRIBUTOR

OF MURA PRODUCTS FOR
U.K & IRELAND CBS -44

MP -100/101
£65

The MP.I00/101 is packed with outstanding
features that include  An effective range
of 900 feet  A remote that operates up to
12 hours on its built-in rechargeable nicad
banery  2 or 3 party intercom and paging
capabilities  Telephone privacy control 
Automatic line release if MURAPHONE is
left 'off hook.'

A MURAPHONE MP.I00/101 System
consists of (I) The MP -I00. A rechargable
battery powered portable unit which
operates up to 12 hours on a single charge.
This portable phone is rugged. lightweight
only 10 oz) and compact. It can be clipped
onto your belt or slipped irito a pocket

CBM-10
Dual -Function CB Meter

The two functions
most critical for tuning
and checking CB an-
tennas are combined in
this one -low cost unit,

The CBMI0
measures Standing
Wave Ratio (SWR) and
Field Strength IFS) on
an easy -to -read meter
with D'arsonval precision
movement. The CBM.I0
is provided with its own
antenna for relative
field strength measure

ant.
The unit cn he left in a coax line

permanently with no appreciable signal loss.
comes with detailed instructions for use, and
is covered by Mure's 3.month limited
warranty.
SPECEFICATIONS-SWR Seale: 1:1.1:3
VSWR FS Seale: 0-5 salads. male

Frequency Range: 3.5-150 MHz Ito.
dews: 52 Obese Antenna: 5-eseden
telmeopk  Dimension.: 6" " ".

COM- 30 Twin -Scale Meter

This meter is provided with separate
power and SWR scales. allowing for
simultaneous monitoring of SWR and RF
output power functions.

The wide. easy -to -read scales are
matched with  precision -built D'arsonval
movement for accurate readings of both
functions.

The CBM-30 is provided with a 2 -foot

connecting cable permanently attached for
easy installation. The unit comes with a
detailed instruction booklet.

3.month limited warranty.

SPECIFICATIONS-SWR Seak: -1011
YSWIL + 5%  Power Soaks 0-100 Watts
+20%  Ftespene, Range: 3.5-55 MHz 
Impedance: 52 Ohms Dhoensleas:

MP -300/301
HERE IT IS! THE BEST SELLING, BEST
VALUE CORDLESS TELEPHONE SYSTEM

IN AMERICA.

Range depends on conditions

(2) The MP -I01. An AC powered base
station. The base unit is easily attached (do
it yourself) to the phone system through
standard phone jacks. The standard tele-
phone instrument may be connected to the
phone system through the MURAPHONE
base station. In addition to the intercom
control. the base station has a line release
button which can be used to disconnect the
portable unit to assure telephone privacy.
(31 A battery re -charging cord and a

complete, easyto.follow owner's manual.
The system is handsomely finished in

aocoa
brown and wood grain with brushed

luminum accents. Packaged in an eye.
catching. self: display carton.

CBM-20 3 -Function Meter

The versatile CBM20 measure,
transceiver RF output power on two scales,
as well as measuring SWR and relative held
strength.

The unit is equipped with a telescopic
antenna for field strength measurement and
can be left permanently in coal line with
negligible signal loss.

A highly useful feature of the CBM20 is a
switchable impedance sening for testing
twin antennas.

The CBM-20 is provided with 2.foot
connecting cable permanently attached.
complete instructions, and Mures 3 -month
limited warranty.

SPEC61CATIONS--SW1 Seale: 1.1-3:1
VSWR  Power Scaled. M1-10; 0-100 Watts
 FS Scale. 1-10 relative scale  Fregoeney
Range: 1.5-55 !Mb  Impedance.: 52. 75
Glees Antenna: 2-seetlro telessemk
 Dizneneloue: 6 s2'

CBT
SAM Antenna ...once Matcher

Ease of operation, convenience and
accuracy distinguish the CBT.15. an
antenna impedance matcher with a buillin
SWR meter.

Since the SWR meter is an integral part
of the unit. everything necessary for precise
tuning of the antenna system is in one
compact cabinet.

Like the CBT.8. the CBT.15 incorporates a
wide impedance.matching range. facilita
ring accurate adjustment under all
conditions and for all channels. For night-
time use, the SWR meter scale is backlit
-a Niue innovation. A 2.foot connecting
cable is prewired to the unit.

SPECIFICATIONS: Impedance Matching
Range. 25.140 Ohm.  SWR mole: 1
VSWR  Dhnemion.1 5" a1/4".21/:".

This deluxe system rot a tees affordable
price) permits the used to both receive
phone calls and originate phone calls from
anywhere within its 900 h range.
The MP.300 30I's stylish beige and

wood grain finish and outstanding features
are sure to capture the attention of the
rapidly expanding cordless phone market
that MURAPHONE has been so instil,
mental in eremitic.

MP -300.301 individual features and
controls include: The MP100 Remote
Unit  Operates 12.15 hours on a recharge.
able nicad battery  Slide type volume
control  A great convenience is the
automatic 'last number recall' memory. By
simply pressing a button the MP -300
automatically radials the last number

cites
two Poo, antenna Ina...ince Mat< he

Incorporating all the features of the CBT-8
and COT -IS, the CBT.25. in addition, offers
an RF power scale for measuring transciever
output power.

The RF power scale enables the user to
achieve the lowest possible SWR while
maintaining optimal transciever output.

Other features of the CBT.25 include a
backlit meter scale for each night-time
viewing. and a 2 -foot connecting cable
pre wired tome unit.
SPECIFICATIONS: Lepodasee Matching
Range: 25.140 Olma.  SWR Seale: I:1-3:1
VSWR  Power Seek: 0.10, 0-100 Watt
 Dimessione: 5" 2 " z2

dialed II The rernine weighs 14 or and
easily slips into a picket or slips onto belt.
The MP -301 Base Station  Incorporates a 3
LED display (yellow. red. green) to indicate
'Charging. -Poser' and 'In Use' modes 
Builtin remote charger  A 'Line Release'
button to assure telephone pecans and an
'Intercom' button for paging the remote
snit.

The system is smartly styled to comple.
mem any home or office decor. Attaches to
the phone lines and AC poser.

Owner's Manual that completely- and
clearly describes installation and operating
procedures.

The MP.300 301 system is compatible
with either rotary- dial or touch button
telephone systems.

Beautifully packaged.

011135
Oua1Scale Meter Antenna Impedance Mitch,

This deluxe unit feature separate scales for
simultaneous measurement of SWR and RF
power. Used in conjunction with the antenna
tuning controls. the twin meters allow a
greater degree of tuning precision. A new
feature of this model is a % Voice Mod.
!Mien Scale. This scale is located on the
SWR meter face.

Like CBT.15 and CET.25. this model is
equipped with backlit meter scales a 2.foot
coaxial connector. An additional feature of
the CBT.35 is a special mounting bracket
supplied with the unit for easy attachment
above or beneath the transceiver.
SPECIFICATIONS: Impedance Matching
Range. 20.140 Ohns.  SWR Seale i 111-0.1
VSWR  Power Seek. 0.10, 0.100 Weds
 DI101111011: " 121/4"121/4".

CBC-24
Required to connect CO transceivers to

test equipment.
This 24 inchcoaxial cable is fitted with

standard PL.2S9 connectors.

FIGURE I input slain) before amp-
lification: no asymmetry

and sharp peak..

FIGURE

MURAPHONE MP.100
REMOTE I RECHARGER

An cora MP:100 remote
enables the owner of an. MURA
PHONE System to hate available
at all times a fully charged
remote. No more down time
waiting for  remote to charge.
The system is now operational
24 hours a day.

Completely compatible with all
MURAPHONE Systems. though
it cannot be used to dial out over
the MP:301 full function base
unit.

Individually- packaged with
recharger

90 days limited warrants.

£25
MI-KV/IONE MP.300

REMOTE & RECHARGER
Compatible wilt any MURA.

PHONE System. the MP.300
remote permits aroundtherolock
operation in the system because
a fully charged remote is always
es ailable. The addition of
MP -300 remote to an MP.I00an
101 system will not upgrade that
system by giving it a 'call out'

capability. Dial capability re.
& es both the MP.300 remote
and the MP -30I base.

Individually packaged with
recharger. 00 -net's manual and
90 dot brined warranty.

£45

P05-100 Vas -sable Gael
Power Mocrophone

With eat PR/4 - Unlike test instruments that
generate the clean audio signals known as sine
waves. the human voice. when transformed by a
inicrophone cartridge into electrical energy.
produces a signal that is asyrnmetical - that is.
a signal with sharp excursions (peaks) a only
one direction. This type of signal prevents
uniform amplification. since the peaks will
exceed the clipping point training audio dis-
tortion) while the less -modulated areas of the
signal are just reaching audible levels. Ordinary
CO microphones do nothing to correct tilts signal

WirnIthb.laPRM"' - Mora engtneers tackled the
problem by developing a way to electroorottly

dunroute the peak portions of the signal to
le modulated are.. This peakredistribution
modulation (PR.) effect u made possible

by

Procmms. delaying peak components for minute amounts
of time before being passed on to the amplifier
stage of the transceiver. Thu process effectively
creates symmetry in the signal rod lessens the
average energy levels of th e peaks. The evenly
distributed input signal cro now be amplified to
m.imurn (preclipping level with a simnficently
greater portion of the signal at close to tntal
modulation. Result- a tremendous increase in

+ modulated power - more than Pince doe tall
1 Y. powers of ronvennonal equipment. with foe less

distortion (since clipping ts not required to
produce high overell modulation).

FIGURE 3 Amplified PILM-procemed The Omni product - Sin of the finest CB mikes
signal, wino more of signal ever made. Including three old favourites and

et higher energy koala. three brood new additions to the line.

same slain( alter PRM

114
t, t,

1 \
13 1

PIM 100 E22.95
CBM 10 113.95
LIIM 20 011550
CBM 30 £20.95
CRT 15 t23.50
CDT 25 E25.95
CM 35 029.95
CRC 24 £2.95
OM 5 £6.95
CBS 44 £6.95
PL 259 .65
QDK le 13.95
WINS 49 45.
All prices heeled. VAT

SPEOAL OFFER ON HI -GAIN
ANTE/MU AM 'FM, CB SOTS
SPUTTER BOX DISGUISE £20.95
570 TRUNK OR ROOF MOUNT DEB

All prices bode VAT.
Post and Parkhas phone ud mamma £1 .50

meters and eperhar. £1.M
all odaer lame .50

CASPTRONICS
CATHEDRAL ROAD,

ARMAGH,
NORTHERN IRELAND,
TEL: 0861 523914.
Trade and retell enquiries woloomis.

Selected Kenos available base More awl
Span, Donegal Pro, Bedessa.

Phones and W0.15 49 not liceeeable In UK.
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Breaker
One
Four

Send any news, comments or information you have to:
Breaker One Four, Hobby Electronics, 145 Charing Cross
Road, London WC2H OEE

Now that the Open Channel Green Paper has finally
appeared we have a chance to air our views. Rick
Maybury reports on the latest happenings on the
CB scene.

TWO OUT OF THREE, that's our rating. The Government
Green Paper published on the 5th of August made in-
teresting reading. We wholeheartedly agree with the sug-
gestion that 40 channels would be needed. Even the in-
ference that 25 watts would be the optimum power level
sounds reasonable, it was the choice of frequency that
spoilt an otherwise interesting document.

Looking at it rationally 928 MHz is a strange figure,
how on earth did they decide upon it? (We reckon it was
scientifically chosen with a sharp pin and a shakey hand). In
setting out their arguments the Government have made
two serious errors of judgement. The first is the mood of
current CBers. When asked what would the Government
do about the thousands of illegal operators Timothy Raison
MP replied 'Well, they'll just have to stop doing it ...' Op-
timism in Government employees must be at an all time
high. Not one single Breaker is going to dump his rig in his
dustbin and wait for the glorious day when he can spend an
unspecified amount of money on equipment that might or
might not work as well as cheap and readily available gear
will.

Their second mistake is the choice of 928MHz, over
and over again tests have proved that high frequencies are
not suitable for short range urban communication, even
less so for open country where a leaf on a tree is an effective
barrier to any RF signal above 700 MHz.

Do Something About It
As soon as the document was published we had dozens of
phone calls from people complaining that 928 MHz was no
good and asking what we were going to do about it. The
simple answer is we can't do much, but you can. The Green
Paper is meant to promote discussion and comment, in fact
it invites it. Every single one of you has the opportunity to

HOME OFFICE

Open
Channel

a discussion
document

Has this got anything to do with CB?

tell the Government exactly what you think about it. If you
haven't already seen a copy then you can obtain one by
writing to:The Officer in Charge, Home Office, Supply and
Transport Branch, Royston Road, Caxton, Cambridge CB2
8PN (natty post code!) and ask for 'Open Channel - a
Discussion Document'. Read it carefully then send your
comments no later than the 30th November to: Radio
Regulatory Department, Home Office, Waterloo Bridge
House, Waterloo Road, London SE1 8UA. We won't tell
you what to write but we will say that if enough people
make a fuss something may be done about it. Don't moan,
do it.
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EWE' tturjw,
CB - CONVERTER CB -705
AERIAL

-I- ADD CAR TO RADIO FUS

OLIN/ PEis CB RADIO RECEIVERS

LISTEN TO CB ON YOUR CAR
RADIO FOR ONLY £14.99 + VAT
"Listen for speed traps and accident warnings
and learn the lingo
(Hear all 40 channels on your medium wave dial)

SIMPLE TO FIT:

INSTANT Please supply Name

CB receivers at E1 4 99 each .. Address
ORDER Carriage £1 00 per item

VAT at 15%FORM Total enclosed Tel no

Goods despatched within 7 days (subject to availability) (orders accepted on plain paper)

FULLY LEGAL

MIN tttttttt. IMMO NNE/ MOO NMI MIN 111
1111.1111111

11111 11111 IIMA 1111 IOWSW UAU IA kin
1111/1111P 111:41111.

141 SNARGATE STREET. DOVER (0304) 207043 or 202183

7777777777777777777777777777777777777777777777777777777777777777777777777777
N. ...i
N. ...,
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ft - GUESS WHO IS ...
..,
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N. ....i
N. ....11 MISSING THIS MONTH 1 ..,
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in.

n ...1
N.

111 111
-q

N. ..q
N. ...i

SEE INSIDE BACK COVER %0J
-4N. -4N. ....;
-4N. ....i7777777777777777777777777777777777777777777777777777777777777777777777777777777

Big Ears
Telecommunication Ltd.

68 NARBOROUGH ROAD, LEICESTER
TELEPHONE 0533 546031

£20,000 worth of equipment constantly in stock, unlike
some others!!

THE BIG EARS PROMISE
To all our customers producing this ad., any piece of equipment
bought from us you find cheaper elsewhere, we refund the
difference.
S.W.R. METERS from £10 Ariels from £6
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Big Ears
Earlier this month we took the M1 north to meet the famous
Big Ears, CB accessory dealer extraordinaire. The journey
itself was something of an advertisement for CB, the almost
perpetual roadworks and numerous accidents took some
three hours to negotiate. Even when we arrived the rather
vague directions had us looking everywhere but the right
place. Eventually we found the shop, where Terry (Big Ears)
assured us that a day earlier you couldn't move for stock,
we could hardly get in that day so you can guess what sort
of trade he has. 1 ust about every conceivable accessory
was on show and prices were as good as (and in some cases
cheaper than) any we've seen. After a diabolically hot curry
Terry showed us around Leicester, it turned out to be an
eventful journey as you'll see from the picture. A young
police constable tailed us for some five miles before pull-
ing the Big Ears van over. One of the Big Ears employees is
seen here telling the constable his rights (more of that later).
After some 20 minutes he actually managed to persuade
the Constable to give up. That man could talk the hind legs
off a donkey, (and then convince the donkey it didn't need
them in the first place). The next day we heard from Big
Ears, apparently the shop had another visit just after we
left, this time from the Home Office and Customs & Excise.
Again they found nothing.

Your Rights
The question of right of entry by police, Post Office, Home
Office etc. is an old one. Recently a document came into
our possession. It is a general guide to the authorities on
how to handle a situation involving use of an
transmitter. It starts off with an interview. The questions are
fairly straightforward:

'Are you the owner of this equipment'?
'Where did you get it?'
'What call -sign do you use?'

This is interposed by the usual cautions, 'You are not oblig-
ed to say anything ...' etc and details of test transmissions
made giving frequency (isn't that it legal?) and channels. The
second part of the document goes on to tell the interviewer
what the law allows. The most interesting part comes at the
end of the second page:

'It is emphasised that there is no power under the Wireless
Telegraphy Acts for the Police, Post Office or Customs & Ex-
cise to detain apparatus for evidential or any other purpose.
Apparatus may only be removed with the owner's consent'.
Before you get too smug, the Police may detain the equip-
ment under the Customs and Excise Management Act but

He got away with it too!

The Big Ears Shop

this must be with prior agreement from the C& E. In practice
this can be almost impossible to do. So now you know your
rights but try arguing that with half -a -dozen burly
policemen!

Club Scene
It didn't take long for a new club to be born from the dis-
quiet generated by the Green Paper. In fact as we go to
press no less than four organisations are about to or are
already looking for members. The first one we have any
firm details of is the Campaign for British Citizens Band

14th of last
month. For further details of the club's activities contact
our old friend Keith Townsend at:
CBCB Glasgow CB Club,
1163 Yardley Wood Road, President Ian Patterson,
Birmingham, B14 4LE 147 Trassachs Road,
(Love the postcode Keith!) Rutherglen,

Telford CB Radio Club Glasgow.

Chairman: P. McGuiness, (Phone 041-647-6923)

192 Bishopdale,
Brookside,
Telford.

South Birmingham CB Club (SBCBC)
Secretary: R.A. Smith,
14 Del reme Road,
Solihull,
West Midlands B90 2H H.

South Coast Area Breakers,
Telephone Worthing 62929.

Circle City Breakers (CCB)
Leeds: (Call Breaker Channel for details)

The South Birmingham Club have been very active during
their relatively short existence, already they boast over 100
members and a regular monthly meeting. Whilst we're on
the subject of well organised clubs the North Birmingham
group have also been doing well. Already they are printing
a well thought out newsletter with masses of local informa-
tion for their members. We would like to see any newslet-
ters from any of the other clubs, we might even print the bits
that are of national interest.

Thanks too to all those of you that have sent in
newspaper clippings, again we would like to see any reports
of CB in your local papers especially if it is out of the or-
dinary, emergencies, stolen cars, dramatic busts, etc.
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rilE MICROBE R/C
Basic Kit £19.90
(2 PCB's and all PCB components)

C.B - C.B - C.B
AERIALS AND ACCESSORIES

Cutter mount
Boot /Roof /Wing mount
Traditional Fibreglass Whip
AM /FM /CB Retractable
CB Electric Retractable
AM /FM /CB Electric Ret
Roof mount 20" Glass Whip
SWR/Power/F. S Meter
SWR /Power Meter
Pre -Amp 20db gain
Splitter Box
Linear Amps from
27 MHz Monitor + AM/FM

E15.95
£19.95
£14.95
£25.95
£29.95
£39.90
E19.95
£24.95
£12.95
£19.95
£9.95

£59.95
£18.65

*These are a few of the items available*

The latest from the U.S A

PINBALL WIZARD
*Still available *

Featured in Nov. issue of E.T.I.
Home TV Game - B/W Kit

Basic Kit £28.90
Contains everything except box and
controls
Box & Controls £6.50. P.S.U. £3.90
CEH Car Alarm Kit E18.90
Chroma Chime 24 tune door chimes kit
£10.75. Built £15.95
SINCLAIR SC110 10M Hz scope

£145.25
PFM 200 Digital Frequency Meter

£52.00
3" 5 MHz Oscilloscope £113.85
4" 5 MHz Oscilloscope £139.90
5" 10 MHz Oscilloscope . £169.90

ATARI £138

ELECTRONIC
GAMES

Star Chess T /V game E63.35
Database Prog T /V game £89.95
Chess Challenger 7 E99.00
Chess Challenger 10 E160.00
Voice Challenger £230.00
Chessmate 8 level £59.95
Zodiac Astrology Computer £29.95
Electronic Mastermind £14.90
Supersonic Mastermind. New E21.00
Mattel Subchase. New £17.90
Mattel Armor Battle. New E17.90
Enterprise 4 in 1 E22.90
Galaxy Invaders. New £22.95
Radio Control Models -Various

COMPUTERS -HOME
BUSINESS, ETC

Pet 8k £458.85
Pet 16K £573.85
Pet 32K £790.00
Superboard 11 4K £172.45
UK101 kit 4K £228.85
UK 101 Built 4K £286.35
Superboard/UK101 case £33.80
Nascom 2 kit £339.25
TRS80 16K Level II £409.40
H 14 line printer kit £410.00
5i/ii" disc drive for TRSBO £271.40
Computer Books S.a.e.
Software - Pet /TRS80 /Superboard,
etc.
Exody Sorceror 16/32/48K from

£860.00
Renumber prog 101 £4.00
Fres -Advice/Demonstrations/Coffee

L S.a.e. enquiries. Please allow up to 21 days for delivery. ALL PRICES INCLUSIVE Ai

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

. AIME/
FOR COMPONENTS THAT COUNT

SIEMENS NASCOM VERO
SEMI -CONDUCTOR

CAPACITORS
FERRITES

MICRO COMPUTERS BOARDS
AND CASES &

ANCILLARIES KITS

ISKRA
RADIOHM

POTENTIOMETERS

BREADBOARDS

SOLDER TOOLS
RESISTORS

OPTO-ELECTRONICS SWITCHES CATALOGUE',

ALL GOOD PROJECTS START WITH CATALOGUE 10
IT'S FREE FOR THE ASKING

128 pages packed with almost everything everyone wants There are attractive discounts
and free postage in UK on orders £5 75 and upwards

ELECTROVALUE LTD. HEAD OFFICE (Mail Orders)
28(H) St Judes Road Englefield Green, Egham. Surrey TW20 OHB Phone Egham
33603 Telex 264475
NORTHERN BRANCH (Personal Shoppers Only)
680 Burnage Lane Burnage. Manchester M19 1 NA Phone (0611432 4945

FOR C.B.
IN

SCOTLAND
e`0

Qj09
No false claims (unlike certain

040, c\\ competitors!) about our range of
...v3 0.012' stock and our prices

,,V

eg Mag Mount (base loaded)
EM/SM/CB disguised
Power mikes

£9.95
from £16.95

£9.95

We also stock, at discount prices, Shakespeare Rebel,
Firestick, K40, Antenna Specialist Range, Turner,
DV27, DX27, T27, B27, cable, plugs, Starduster,
aerial tuners, etc., etc., etc.

VICTOR MORRIS LTD.
340 Argyle Street, Glasgow

041-221 8958

"Simply ears ahead" Bears take note
- no rigs

74

"SKYWAVE"
FOR

COMMUNICATION
ANTENNAS BY H.M.P.

ANTENNAS
firestik' Meziedidea2;

ALSO:
C.B.-V.H.F. AMATEUR AND
TEST GEAR ACCESSORIES

COMPONENTS AND SURPLUS

Telephone: Bournemouth 302080
73 Curzon Road, Boscombe

Bournemouth

CALLERS WELCOME
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CB VIP
TERRY (BIG EARS) NEWELL

Big Ears is our CBVIP this month, as you'll see he has had a very full and
interesting life. We asked him for his views on Open Channel, we think he's
not alone with some of his observations! By the way, he asked us not to
publish his picture, the gentleman on the right is a good friend of Terry's.

BOF. OK Terry, tell us your life story.
TERRY. I was born at a very early age, in 1948 to be precise.
B. What were you doing before you got involved with C B?
T. I was heavily involved with the Rock and Roll business as a

'Rodent' for some years.
B. Rodent, what's that?
T. I was a go-getter.
B. How long did you do that?
T. Fourteen years.
B. That's a long time, were you involved with any big bands?
T. Yeah, Black Sabbath, PFM, Magma, Pretty Things.
B. You must have travelled quite a bit then?
T. Four countries in as many days, and that was taking it easy!
B. So when did you first come across CB?
T. In the States, I was a truck driver for a while.
B. How long?
T. Not long, New York to LA and you know all about it, 3000 miles

non-stop. I've had white line fever, you can stop the truck and
the road is still moving.

B. So when did you come back to the UK?
T. I never really left.
B. No, I mean when did Big Ears and you start, was it when you

returned?
T. Big Ears as a company began on the 1st of January this year, I

was involved in the CB scene for the past two years though.
B. I hear you've got a shop in Wales.
T. That's right, and maybe one in London soon.
B. What are your printable interests?
T. Horse riding, radio control modelling, I've got a Stock car at the

moment that I race.
(The rest of Terry's interests are most certainly not printable but
are common to most red-blooded males)

B. Do you race seriously?
T. Oh yes.
B. Are you any good?
T. Not yet.
B. Do you get any interference from CB?
T. Believe it or not, no.
B. So how do you see the future?
T. The number of 27 MHz rigs in this country is grossly

underestimated, I've got reliable figures that show at least
250,000 rigs in operation. The Government have left it too late.
All the people I've spoken to are not prepared to accept the
Open Channel system with all its limitations and probable cost.

B. What are you going to do about it?
T. Well, we've formed the National Association for the Legalisation

of 27 MHz and we'll be starting our campaign of action very
soon.
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Would you like to tell us exactly what you'll be doing?
No Comment, you'll see soon enough.
Is this organisation backed by any big names?
No, just the people who matter, the Breakers, but it's not a
Breakers' organisation as such. We want to totally divorce
ourselves from the UBA, UKCBC and all the other publicity-
seeking organisations. We're not interested in getting our faces
on TV, just getting CB legalised and preferably on 27 MHz.
I can see your point but what will you say to those who claim 27
MHz CB interferes with other electronic equipment?
The evidence is pretty slim, I do accept that aero modellers can
suffer but the recent announcement by the Home Office that
R/C is to get another channel should take care of that.
How about hospital paging systems, I hear that the Breaker
Channel in Leicester is 19, isn't that because of a paging system
on 14?
Exactly, it interferes with CB, not vice -versa. There are 39 other
channels, there is no need to use 14. There are several reasons the
Government do not want CB to exist in this country. For instance,
and I want you to print this, the situation at Grunwick could have
been far worse if only half a dozen stewards had CB sets, and the
same applies to the recent Steel dispute. The Government sees
CB as a social/political menace, all forms of communication, ex-
cept word of mouth, are controlled by the Government. Open
Channel is a con, they are putting it into a prohibitive price
bracket and limiting the number of sets, if it ever happens. The
whole point is that 27 MHz is available, it works, people like it
and want it, we can have it now. The constitution is surely
Government for the people by the people. The people say they
want 27 MHz so the people should have 27 MHz. If enough peo-
ple get together then they will have to do something about it. The
benefits are well known, if you were on a motorway and you had
five miles warning of an accident you could do something about
it.
That's right, we could have got here an hour earlier.
Right, if you had a CB in the car you might have avoided taking
an hour to find my shop, you could have put out a 'Break' and I
would have helped you straight away. A three minute call dialled
on your own rig costs nothing.
So what do you think will happen?
The Government have got one thing working for them, apathy. If
enough people get off their backsides we can do something
about it, everyone must make their views known.
Thank you very much and good luck with the campaign.
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Clearly plays each major type of CB interferenceand tells how to eliminate them.

GC ELECTRONICS
t:tf ViStON of HYDROVIC TA S
WS-FOI poctuoftft ,t,tmols U.S S 611, 4)

The CB Trouble Tape available from Wintjoy Ltd - see Odds and Ends
below.

National Directory of Handles
At last, the Directory is ready. Problems with distribution
are forcing us to offer the Directory on a mail-order only
basis. Each handbook -sized issue contains thousands of
registered handles all with an individual number and loca-
tion, all the addresses of the national and local clubs, hun-
dreds of hints and tips to make your life easier and the
chance for you to register your handle in the second edition
that, hopefully, will be appearing on a regular basis. Full
details next month.

Odds and Ends
Two items of interest from the accessory dealers this
month. The first comes from Big Ears and is an automatic
antenna matching unit. This motor -driven device will
automatically SWR the antenna every time the channel is
changed. There are only three connections, the rig plugs in-
to one side, the antenna into the other and a connection is
made to positive 12 volts. Installation is kept to an absolute
minimum as the unit is held in place with a hefty magnet, a
quick twiddle to set it up and your antenna will forever re-
main perfectly SWRed. Big Ears has a limited supply of
these devices, they're called Sylvania Automatch and can
be yours for £45.00.

Our second item this month comes from Glyn Hall at
Wintjoy, it's called 'CB Trouble Tape'. Basically it is an
American cassette with recordings -of all of the most com-
mon types of interference. There are sections on identifying
the cause of the trouble and eliminating them, all easy to
understand. Wintjoy are currently offering them for around
a fiver, a mite pricey, but then how valuable is your time?
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Missing Child
Cast your minds back to the beginning of last month. You
may remember the story of the two year -old child Elizabeth
Peck who decided to have a stroll around a forest near her
home for a couple of days. Happily she was found, none the
worse for her ordeal. The news reports at the time said that
local radio amateurs were helping with communication to
the search parties. What the media failed to report was the
help given by some 60 local Breakers who turned up in
response to a plea from the local Fire Brigade. They set up
an impressive communications network complete with
mobiles and base station, under the supervision of the local
constabulary. The Police are now (understandably) reluc-
tant to acknowledge the help given by the CBers. A
spokesman from the club said:

'Our main concern was to help find Elizabeth, not to
publicise CB, but the authorities' flat denial of our
assistance prompted us to make the truth known'.

We would like to thank publicly Moonraker, Wallaby,
Green Turtle, The Mole and all the other members of the
South Coast Area Breakers for their prompt and selfless
help.

NATCOLCIBAR
Our last item this month concerns the latest meeting of
the Technical Sub -Committee of the National Committee

. for the Legalisation of Citizens Band Radio.As you may
or may not know BOF' has been attending these meetings
for the past six months. The meeting on the 22nd of August
was held to discuss the Green Paper and finalise the
alternative specifications that NATCOLCIBAR hope the
Government will adopt. To cut a long story short the
National Committee have investigated all the possibilities
and deduced that an area around 42 MHz is sufficiently
free, (remember cheap equipment is available for this
frequency).

Their final comment was: the Government Green Paper
has absolutely nothing to do with CB. That just about sums
it up really! Stay Lucky and see you next month.

The Sylvania 'Auto SWR' in position HE
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HOBBYPRINTS

If you have never used HOBBYPRINTS before,
then you don't know what you've been missing.
HOBBYPRINTS are an etch -resistant rub -down
transfer. Just place the appropriate HOBBY -
PRINT over a clean piece of copper clad PCB
material and rub. It's as simple as that. Once
the design has been transferred, immerse the
board into the Ferric Chloride. 15 minutes later
you will be rewarded with a perfect PCB
prepared from our original artwork, so you can
have no worries about making a mistake. By
the way, HOBBYPRINTS are ideal for making
PCBs by Ultra -Violet exposure.

HOBBYPRINT
SHEETS ARE
AVAILABLE FOR
ISSUES FROM
NOV. 78 RIGHT UP
TO THIS ONE.
ALL SHEETS COST
0.20 ALL
INCLUSIVE OF
POST AND
PACKING AND
VAT.
ORDER BY SHEET
LETTER AND
ISSUE MONTH
(SEE BELOW).

ISSUE
SHEET REF.

ISSUE
SHEET REF.

Nov. 78 A Sept. 79 K
Dec. 78 B Oct. 79 L
Jan. 79 C Nov. 79 M
Feb. 79 D Dec. 79 N
Mar. 79 E Jan. 80 0
Apr. 79 F Feb. 80 P
May 79 G Mar. 80 Q
Jun. 79 H Apr. 80 R
Jul. 79 I May 80 S
Aug. 79 J Jun. 80 T

I
For your HOBBYPRINT refer to the chart above
and send your cheque or postal order to:
HOBBYPRINTS,
Modmags Sales Office,
Hobby Electronics,
145 Charing Cross Road,
London WC2H OEE.
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Books from the HE Book Service
28 Tested Transistor Project

£1.55
Richard Torrens. The projects
can be split down into simple
building blocks which can be
recombined for ideas of your
own.

Electronic Projects for Be-
ginners £1.65
F. G. Rayer. Divided into 'No
Soldering Projects,' Radio and
Audio Frequency, Power Sup-
plies and Miscellaneous.

Practical Electronic Calcula-
tions and Formulae . £2.55
F. A. Wilson. A valuable
reference for the home and
laboratory, containing all the
most frequently used, and
some of the less well-known
electronic formulae and calcu-
lations.

Popular Electronic Projects
£1.75

R. A. Penfold. A collection of
the most popular types of
circuits and projects using
modern, inexpensive and freely
available components.

POPULAR ELECTRONICS
BOOKS
Sinclair, I. R., Introducing
Electronic Systems . . £1.95
Sinclair, I. R., Introducing
Amateur Electronics . . £1.65
Sinclair, I. R., Electronic Fault
Diagnosis £3.55
Sinclair, I. R., Repairing Pocket
Transistor Radios . . . £2.60
Sinclair, I. R., Oscilloscope In
Use £3.10
Sinclair, I. R., Understanding
Electronic Components £4.20
Sinclair, I. R., Understanding
Electronic Circuits . . . £4.20
Kitchen, H. T., Handtools For
Electronic Workshop . £2.95
Kitchen, H. T., Electronic Test
Equipment £5.20
Capel, V., How To Build Elec-
tronic Kits £2.35
Darr, J., How to test almost
everything electronic . £3.70
Brown, R. M., How to read
electronic circuit diagrams

£5.60

AUDIO
Earl, J., Audio Technicians
Bench Manual £3.70
Earl, J., Pickups and Loud
Speakers £3.70
Earl. J., Tuners and Amplifiers

£3.20
Earl. J., Cassette Tape
Recorders £5.40
Earl. J., ABC of Hi-Fi £4.35
Capel, V., Microphones In Ac-
tion £3.15

Digital IC Equivalents and
Pin Connections . . . £2.85
Adrian Michaels. Covers most
popular types and gives details
of packaging, families, func-
tions, country of origin and
manufacturer.

Radio Stations Guide £1.75
B. Babani and M. Jay. An inva-
luable aid to everyone with a
radio receiver helping them to
obtain maximum entertain-
ment, value and enjoyment
from their set.

IC 555 Project £2.05,
E. A. Parr. Circuits are given for
the car, model railways, alarms
and noise makers. Also covers
the related devices 556, 558
and 559.

Second Book of CMOS IC
Projects £1.80
R. A. Penfold. Following in the
success of the original CMOS
projects book we present the
second volume covering all
aspects of CMOS technology
from multivibrators to trig-
gering devices.

Electronic Security Devices
£1.75

R. A. Penfold. Full of construc-
tional circuits covering the most
basic security systems to the
Ultrasonic and Doppler Shift
systems

How To Build Your Own
Solid State Oscilloscope

£1.80
F. G. Rayer. The book contains
concise practical instructions so
that even an inexperienced
hobbyist can construct a fairly
sophisticated instrument with
the minimum of difficulty and
expense.

50 FET (Field Effect Transis-
tor) Project £1.55
F. G. Rayer. Contains some-
thing of interest for every class
of enthusiast. Short Wave Lis-
tener, Radio Amateur, Experi-
menter or audio devotee.

Linear IC Equivalents and
Pin Connections ... £3.10
Adrian Michaels. Gives most
essential data for popular de-
vices.

Essential Theory for the
Electronics Hobbyist £1.55
G. T. Rubaroe gives the hob-
byist a background knowledge
tailored to meet his specific
needs.

Beginners Guide to Building
Electronic Projects . £1.55
R. A. Penfold. Covers com-
ponent identification, tools,
soldering, constructional
methods and examples of
simple projects are given.

50 Projects using IC CA3130
£1.25

R. A. Penfold. Describes audio
projects, RF project, Test
Equipment, Household and
miscellaneous circuits.

50 Circuits Using 7400
Series ICs £1.65
R. N. Soar. The author has
managed to compile no less
than 50 interesting and useful
circuits using this range of de-
vices, covering many different
aspects of electronics.

Capel, V., Improving Your Hi-Fi
£3.65

Capel, V., Creative Tape Record-
ing £4.20
Hellyer, H. W., Tape Recorders

£4.45
Sinclair, I. R., Audio Amplifiers
For Home Construction £2.85

RADIO CONTROL
Drake, J., Radio Controlled
Helicopter Models .. . £4.20
Jeffries, C. R., Radio Control
For Model Yachts .. . £3.85
Safford, E. L., Radio Control
Manual £2.60

COOKBOOKS
Tracton, K., BASIC Cookbook

£4.10
Lancaster, D., TTL Cookbook

£7.00
Lancaster, D., RTL Cookbook

£4.65
Lancaster, D., CMOS Cookbook

£8.20
Jong, W., IC Op Amp Cook-
book £10.00
Lancaster, D., T.V. Typewriter
Cookbook £7.75
Lancaster, D., Cheap Video
Cookbook £7.00
Jong, W., IC Timer Cookbook

£7.50
Lancaster, D., Incredible Secret
Money Machine (a how to cook
book for setting up your com-
puter or technical business)

£4.95

QUESTIONS AND ANSWERS
SIMPLE AND CONCISE
ANSWERS TO MANY QUES-
TIONS WHICH PUZZLE THE
BEGINNER.
Coker, A. J., Q & A On Electric
Motors £1.90
Hellyer, H., Q & A On Radios
and T.V. £1.90
Hibberd, R., Q & A On Inte-
grated Circuits £1.90
Jackson, K., Q & A On Elec-
tricity £1.90
Brown, C., Q & A On Hi-Fi

£1.90
Brown, C., Q & A On Transis-
tors £1.90
Brown, C., Q & A On Elec-
tronics £1.90
Reddihough, J., Q & A On Col-
our T.V. £1.90
Miller, H., Q & A On Electric
Wiring £1.90

CONSTRUCTOR GUIDES
Graham, P., Simple Circuit
Building £2.70
Colwell, M., Electronic Dia-
grams £2.70
Colwell, M., Electronic Com-
ponents £2.70
Colwell, M., Printed Circuit
Assembly £2.70
Ainslee, A., Practical Electronic
Project Building . . . . £2.70
Colwell, M., Project Planning
and Building £2.70

BEGINNER'S GUIDE
Sinclair, I. R.. Beginner's Guide
To Tape Recording £3.45

Sinclair, I. R., Beginner's Guide
To Integrated Circuits . £3.45
Sinclair, I. R., Beginner's Guide
To Audio £3.45
King, G. J., Beginner's Guide
To Radio £3.45
King, G. J., Beginner's Guide
To Television £3.45
King, G. J., Beginner's Guide
To Colour T.V. £3.45
Guilou, F., Beginner's Guide To
Electric Wiring £3.45

PROJECT BOOKS
Marston, R.M., 110 Cosmos
Digital IC Projects For The
Home Constructor . . £3.95
Marston, R. M., 110 Wave
Form Projects For The Home
Constructor £3.95
Marston, R. M., 110 Op Amp
Projects For The Home Con-
structor £3.95
Marston, R. M., 110 Semicon-
ductor Projects For The Home
Constructor £3.95
Marston, R. M., 110
Thyristor/ SCR Projects For The
Home Constructor . . . £3.95
Marston, R. M., 110 Electronic
Alarm Projects For The Home
Constructor £3.95
Marston, R. M., 110 Integrated
Circuits Projects For The Home
Constructor £3.95
Marston, R. M., 20 Solid State
Projects For The Car and
Garage £3.20
Marston, R. M., 20 Solid State
Projects For The Home £3.20

Note that all prices include postage and packing. Please make cheques, etc. payable to Hobby Electronics Book Service (in sterling only
please) and send to.
Hobby Electronics Book Service
Modmags Ltd * Prices may be subject to change without notice.
145 Charing Cross Road
London WC2H OEE
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IMLICOM-2

Stock

n £335
+ VAT

Full after sales
service

MICRO-
COMPUTER
FREE 16k B
RAM Board
FREE POWER
SUPPLY

MICROPROCESSOR BOARD (NASCOM 2)
4MHz Z80 CPU; TV or Video + 1200 baud
Kansas City + Serial RS 232 printer
Interfaces; Keyboard; 128 character ASCII
plus 128 Graphics in 2 x 2K ROM; free
18 -way parallel port; 8K BASIC; NAS SYS
operating monitor. £280 built and tested.
Firmware Et MOS ICs
Zeep Assembler 14, 11(x8 EPROMS) £50
Mae Pen text editor (2, 1Kx8 EPROMS) £30
Expansion boards (in kit form)
16K RAM £127.50  32K RAM £175.00
48K RAM £220.00
High Resolution Programmable Graphics £90
Colour Board Kit £140
High Resolution Colour add on £37.60
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LP1171 & LP1179 MODULES

by MULLARD

LP1157 & LP1186
LP1 I 71 and LP1179 tuning heart and
IF modules which form the basis of a
quality AM /FM tuner. Full medium
long wave and VHF coverage. May be
used as the basis of a quality portable
or tuner. Supply 6V so 15mA output
70mV at 20K
Pair E6.76

SUPPLIED COMPLETE WITH DATA

LP1 1 57 Medium & Long Wave toner
module -heart E2.150

LP I 166 Vancap E15.00

DIGITAL

CLOCK
 SILENT RUNNING
 LARGE ILLUMINATED

NUMERALS

AS USED ARAun
DIGITAL CLOCKS

MECHANISM
WITH ALARM

 AC MAINS
 SIZE 63/e x 23/a x 23/4
Your receipt is a 2 -year

guarantee

£5.00
THREE FOR E13.50

COMPUTER KEYBOARDS

heybrairi

STAR DEVICES MK III 71 keytouch sensitive key-
board. With numeric pad. All ASCII characters
including control keys. Auto key repeat. Parallel
output with strobe. Shift lock with indicator LED.
Built in 'beeper' with level control. 5V DC at 300mA
15" x 7" x 1.25". Grey case with white keys on blue.
48.50 plus VAT
CARTER 57 key ASCII keyboard. Conventional key
board. 128 ASCII characters including control keys.
Parallel output with strobe. Shift lock. + 5 V and
-12 V DC. 12" x 5.5" x 1.5". Black keys with white
ledgends.
311.34 + VAT.
FERRANTI - "SIZE 14 x 5 x 3" SLOPING FRONT
55 Key ASCII Coded in steel case. Complete .with
Plug and Cable with circuit to convert to T.T.L.
levels.
In good condition at only E25 + VAT, P/P E2.50

CENTRONICS QUICK PRINTER

40/ tp,,,IMIIW
OUR
PRICE
plus
VAT

EXCLUSIVE TO HENRY'S E 1 95
50% OFF MAKER'S PRICE

for: Software selectable 20, 40 and 80
TANDY, ?column using Ommlminium-

PET, 150 I rnaePse
Paper.

per
roll supplied.
minute.

NASCOMKNeonscotromnibsTapandr:I etlel cdate interface for

240 volt mains Input. ASCII character set
Paper feed, and on/off select switches
'BELL' signal Weight 101be
Size: 13" x 101 x ith"

New, boxed and fully guaranteed
POST PAID Price £195.00 + VAT

See COMPUTING TODAY Recommendations
MARCH/MAY ISSUES

Ad mg isog.rd /gam MIS plua VAT
TY INS kajewd WAWA ...mann Nyand NI iffiz(6--mERviiN
NON cab nimcler. CANN /WINN et E20.00

Nan VAT.

W. i.e. NAN.. . im-rick nolicli accepts LONDON STOCKISTS
lial" " TMa " w " "*"l """ M' t 65 Kit, Incl. VATNOT psi Rai X NN M. main I. ro.y v. NI 1 cro a n £79.35
r"a I'll"k1T"'"`"`"'" '''''''''. " Microtan 65 Assembled,Om yam mil -whim IMerNminatanl Ilk £90.85

E43.56 Mos VAT

SEND FOR COMPLETE BROCHURE TO ADDRESS BELOW

Tama pap. camI AN- lot VAT E4111.45

Tama Assemblad I.I. VAT ESSIG
Loam car pack. INT VAT E10.116

amity Grnakia het I.I.VAT £7.50
20 NI Erman IN . VAT EII.50
MtwatiMor leant ha VAT E1.65
Complete Tangerine ramp avallMa

DRYFIT RE -CHARGEABLE BATTERY. 6
volt 4.5 amp /h Sire 6"a3'1"ir I 1/2" at hell
price. Brand new E7.60, post 50p

MIN. EDGE INDICATORS WITH
LAMP

0-100 MICRO AMP
&for E0.50

INDICATOR METERS
200 Moro

1 1/2"411/20/2"
6 for E1

TRANS. AMPURERS
Contains a Foster type moving coil, mikes/

:earphones. V/ C & switches as used on aircraft
for passenger listening.

El .50 P.P. 25p
10 for E12.50

SANGAMO HOUR METER
9999.9 non reset

E4.50
11/2" sq. 2" deep

iy r BELT DRIVEN
w%' TURNTABLE

WITH STEREO MAGNETIC

CARTRIDGE

LIST PRICE OVER £50
J.V.C. Turntable supplied com-
plete with Audio Technica ATIO
stereo magnetic cartridge.
' BELT DRIVEN

S' shaped lone arm
11, dery design

I till size 12- platter
alibrated counter balance

weight (11-3 gams).
A ntt-ka le (bias) device.
Size - (approxi

AT ONLY
LIMICKSTED

STO £25.99
PLUS VAT 03.89 Posl 12 50

MAINS TRANSFORMERS all 200/250V
IN

Type Current Sae
12V 100ri,s 155x1Yrits l'1
12V 500rn/s 114
E1.316
6-0-V 300m /s s 2s2e2
12V 2 amps 3a2'hx2
8-20V 1 amp
1 2 E2OV 1 amp
14-0-14V 1.5 amp
12V 1 amp

Size 6x5x5mm
Postage 50p each

Price
£0.15
1 A. 1 3/4

£1.160
E2.115
E2.50
E2.50
E2.50
£2.50

GEC
HIGH

QUALITY STEREO
10+10 watt AMPLIFIER
WITH AM/FM STEREO TUNER

IDEAL FOR THE HOME
A cancelled export order
brings you this offer

AM, FIN Memo Tuner Amplifier
Ready swill Comprising of a tuner pre amp board and

separate power supply power amp board will
wiring diagram

Rotary Controls: Tuning on off volume balance
vale bass Stereo Beacon indicator

Push-button Controls. Mono Tape. Disc. A f C
M INWI LW. MW SW

Power Output 7 wens MS per WAHL al better
than 2'. TWO into 13 ohms 10 watts speech and
MUSIC

Frequency Response. 60112200Hr within 308
Tape Senotivity. Output - typically 150 my Input -

SOO my for riled output
Disc Sensitivity. 100 my (ceramic cartridge)
Radio. FM IVHFIR75M14 1013MIlt
long Wale 1451OP 265100
Mediums Wan 520.6, 1620A111
Short Ware 5 NIN IVAN
Site Tuner - 2' ,in 115in 07 .in Power Amp - 2in

4 in

RE -CHARGEABLE
DRYFIT LEAD -ACID

BATTERIES

6V 4.7 arnps
E7.60 PP 50p

2W MIN. W/W
VOL. CONTROLS

108.47K
10 for EA

10 TURN POTS
4711-100K

10 for £17.150

EDGE CONNECTORS
,4 Way

1 65p
64 way

1 El

BELLING -LEE
B.N.C. SOCKETS

1:1647;JS
L1647/CSS
L1647/50FS
L1647/50J
y1647/FS

10 for E6

OPOOFf BALANCE. TREBLE. BASS

Volume

Limited stocks
Superb Value
Don't delay
order one today

ONO TAPE Phone AFC F

Fully Guaranteed Ex -Stock

10 WATTS INC fill Pair

IN CABINETS Vol

SUITABLE
PAIR £19.95 pc,.SPEAKERS

MW SW Tuning

ONLY

£19.95
 VAT 07 99

CARRIAGE 12 fill

EX -MOTOROLA
CAR STEREO CASSETTE MECHANISM
* Front loading 12 volt transistorised
* Speed & Voltage control
* Ex -equipment - Tested 0 K
* Takes standard C60 cassette

ONLY £7.50
INC VAT
POST 80p

5 +5 Watt Car Stereo Amplifier
WITH pre amplifier and Al 5 Long wave assembly
Supplied as two Swill and lotted milts

a R.I. Bed 1.1 stereo preamplifier and radio1 ri 2 a l"
* 5+5 watt Mares amplgtor 12,14 von 4 it 20 I"
a Complete with circuit data and connection diagrams
* tooled &ant& meltable ex stock

Only £5+ VAT

Peal Slip

EX -

MOTOROLA

NENRy's
Phone (01) 7231008/9
404 Edgware Road, London W2, England I.E.D.

PRO 125 Professional capacitor boom -arm microphone by Eagle.
A gracelui 60 cm boom urn capacitor studio microphone uncap a cardioid capsule *high
standard of lirush lm infusion use and yet robus1 enough to withiland met periods between
maintenance Supplied complete will I red and I elate windshield and 6 metres or limn
screened cable terminating al the microphone end in an SLR connector.

Impedance. 500 ohms (floating] Response: 20 IR 000 Hi Sensitivity: - 70 BY

Cable: 6 metres Iwo conductor shielded Connector' MLR 7-I IC Battery type: 11P7

LIST PRICE
131 40

OUR PRICE
£19.95

11( VAT
POST 11 50
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RATES

1-3 insertions £5 per scc
4-11 insertions £4.50 per scc
12 insertions £4 per scc
18p per word (Min. 1 5 words)
Box No on application

IIFIED
All advertisements in this section must be
pre -paid
Closing Date:- 1st Fri month preceding
publication

Advertisements are accepted subject to the terms
and conditions printed on the advertisement rate
card (available on request).

SEND TO. HE CLASSIFIED, 145, CHARING CROSS ROAD, LONDON WC2H OEE. TEL: 01-437 1002 Ext. 26

50Hz SUPERBOARDS
BRITISH MODEL

NOW FROM £159.95
+ VAT + P&P

Fully built, set up and tested mik
Accessories, software metal cases, etc.11111

AUTHORISED dealer back-up
C.T.S.(HE), 1 Higher Calderbrook

ip Littleborough, Lancs.
Tel. Littleborough 79332

anytime

OSCILLOSCOPE £12. Easy build converter
plugs into TV aerial socket and converts to
large screen oscilloscope (Components cost
under £12). Circuit and plans £3. - Kerr, 27
Coles Road, Milton, Cambridge CB4 4BL.
(Callers by appointment).

MAGICIAN REQUIRES electronic en-
thusiast to build a radio controlled device to
elevate and retract a small prop from a box.
01-749 2999.

TECHNICALLY ORIENTATED? Varied
job, small scientific company. Electronic
Wiring Mechanical Assembly Simply Design
Work. Also some office and field work. Suit
semi -retired or young person with drive to do
well. Must have initiative. Full or part-time.
£2 p/hr. plus bonuses. - R. A. Scientific at
Earls Court. Tel: 01-373 6933.

PRINTED
CIRCUITS

HARDWARE

Comprehensive range Constructors Hardware
and accessories

Selected range of popular components
Full range of HE printed circuit boards
normally ex -stock same day despatch at
competitive prices
P C Boards to individual designs
Resist -coated epoxy glass laminate for the
d y man with full processing instructions tno
unusual chemicals required)

Alfac range of etch resiSi transfers and other
drawing materials for p c boards

Send 15p for catalogue.

RAMAR CONSTRUCTOR
SERVICES

MASON'S ROAD
STRATFORD-ON-AVON
WARWICKS. Tel. 4879

CENTURION
ALARMS

BURGLAR ALARM EQUIPMENT
AT UNBEATABLE VALUE

JUST LOOK!
Order No
100 ALARM TRIGGER MODULE. 100% Solid State Batte4y
operation Pos B Neg Rings N / C for 4.wire contacts N 0 for
Mats etc. One Arno Switching Capacity Only E9.95
210 Quality White Flush letting 4 -woe MAGNETIC REED
CONTACT.malchng magnet £1.10
220 Surface 4 -wire MAGNETIC REED CONTACT £1.50
240 PRESSURE MAT, Standard eze 4/wire 30", 15" E2.20
250 PRESSURE MAT. Starr sae 23",6'h" E1.73
260 VIBRATION DETECTOR. Pendulum type to Ivory Case with
contacted Lid +-self /adhesive backing. Ad fustable sensitrytty £3.50
360 SIX INCH UNDER DOME BELL £9.95
390 BEST QUALITY BELL HOUSING. PVC coated metal not to
be confused wrth the cheaper decoy covers Fully egnwritten woth
our Centurion Insignia E9.50
400 DECOY P.V.C. BELL COVER C6.60
Note. All equipment operates on 12 Volts DC.
710 SCOOP Offer SMOKE ALARMS. Solf /coma med Ionisation
Type 11 5'S obscuratron1 with low battery warning at the
UNREPEATABLE PRICE of only E8.75 While Stock Lest!!!
Term Add 15% VAT to Pnces L- 40p Postage 5 Packing

No Minimum Order_
Access telephone orders
welcome on.
0 4 8 4-35 52 7 or send
SAE for Full list to

CENTURION ALARMS & ELECTRONIC
SALES, Dept. HE, 265 Wakefield Road,
Huddersfield, W. Yorks HI35 98E.

UK. AIR BAND FREQUENCIES LIST.
Approach, Tower, ATC, Radar, Weather,
Rescue, Emergencies, etc., £1. Send
Cheques/ P.O.s to PLH Electronics. 20
Vallis Road, Frome, Somerset BA1 1 3EH

ALL MIXED. 200 components £4. 50 tran-
sistors 95p. 100 diodes 85p. 10 switches
95p Lists 15p - Sole Electronics (HE), 37
Stanley Street, Ormskirk, Lancs. L39 2DH.

RECHARGEABLE NICO BATTERIES for
sale due to bulk purchase. 1.25v 1.2A cells
£1.55; 2.5v 1-2A racks £3. Carriage extra. -
Birchley 0452-855312.

SUPER BARGAINS. 100 mixed Resistors
80p, 300 mixed Capacitors £2.50; 200
mixed Components £2. S.A.E. for further
price lists.-E.R.S. Components, 62 Thomp-
son Hill, High Green, Sheffield S30 4JU.

BACK ISSUES! Hobby and Electronics
magazines. Bought /sold /exchanged. State
requirements and request quotation. De-
nstone Educational Publications, 1 Waterfoot
Avenue, Southport PR8 3TE.

ZX80 GAMES. Mastercode (Number Mas-
termind). Runs on Basic ZX80, extra memory
not necessary, on cassette. Send £2.50 or
S.A.E. details/list. - Bobker, 29 Chadderton
Drive, Unsworth, Bury, Lancs.

DIGITAL WATCH BATTERY
REPLACEMENT KIT

These watches all require battery
(power cell) replacement at regular
intervals. This kit provides the
means. We supply eyeglass, non-
magnetic tweezers, watch screw-
driver, case knife and screwback
case opener. Also one doz. assort,
push -pieces, full instructions and
battery identification chart. We
then supply replacement batteries
-- you fit them. Begin now. Send
E9 for complete kit and get into a

-M. fast-growing business. Prompt
despatch.

4/ NI
BOLSTER INSTRUMENT CO. HEIO
11 Percy Avenue, Ashford, Middx. TW15 2PB

LARGEST STOCKS ANYWHERE
SHEETS AND MANUALS. Service sheets
only £1 s.a.e. Sole suppliers of the famous
T.V. Repair Systems. Complete Diagram
collection Mono T.V. /Washing Machines/
Col. T.V. /etc. in huge binders, only £13.50
each. S.A.E. brings newsletter, bargains
offers, quotes. - G.T., 76 Church St., Lark -
hall, Lanarkshire (0698 883334).

AD INDEX

AHLERS ELECTRONICA 2
AMBIT INTERNATIONAL 52
ARROW AUDIO CENTRE 54
BIG EARS LTD. 72
BI -PAN SEMICONDUCTORS 21
BK ELECTRONICS 47

381115
CASPTRONICS 70
CSC 64
DAVID GEORGE SALES 66
DISPLAY ELECTRONICS 65
00NOENE LTD. 62
EDA 8
ELECTRONI-KIT 36
ELECTRONIC MAIL ORDER 54
ELECTRO VALUE 74
GMT 47
GREENWELD 47
HENRY'S RADIO 81
ICS 8
ILP 4 & 5
MACLIN-2AND 11
MAGENTA ELECTRONICS 32
MARSHALLS 42
METAC 38 & 39
MICRO CIRCUITS 48
MINIKITS 58
MITRAD 22 6 23
VICTOR MORRIS 74
NIC MODELS 74
PARNDON 69
T POWELL 16
PRECISION PETITE 69
J. W. SIMMER 69
SAFGAN ELECTRONICS 54
SILICA SHOP 28
SKYWAVE 74
C. N. STEVENSON 62
SURETRON 66
SWANLEY 35
TECHOMATIC 12
TECHNOMATIC 12
TEMPUS 58
TK ELECTRONICS 57
T.V.E.S. 76
VERO 27
WEST HYDE DEVELOPMENTS 36
WHEELS OF DOVER 72
WINTJOY 72
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COMMUNICATIONS EQUIPMENT DISTRIBUTORS

13 ANTENNAS AND ACCESSORIES

CB and monitor antennas
CB Accessories

Tirestile
ANTENNAS

Citizen Band Fibreglass Antennas and Accessories
for Marine, RV. Truck. Auto, Van and Motorcycle

1.111 CB MOBILE ANTENNA SERIES
and the Shakespeare fiberglass Super

Big Stick°' base station antenna

GC

Watch for the new film
"SMOKEY AND THE BANDIT II"
starring BURT REYNOLDS and

ANTENNAS!

SWR METERS, NOISE SUPPRESSION FILTERS, T.V.I. FILTERS, CO -
ELECTRONICS PHASORS, ANTENNAS, LEADS AND NUMEROUS OTHER

ACCESSORIES.

Microphones, Power Supplies, SWR Meters, Linear Amplifiers, Preamplifiers,

11 sr
Antennas, Frequency Counters etc., etc

TELEX. MICROPHONES AND HEADSETS

-TURNE 0

414

ANTENNAS AND MICROPHONES

CB MOBILE AND BASE STATION ANTENNAS

K40 SPEECH PROCESSORS AND BASE LOAD ANTENNAS

Ton Ahlers Elektronika
Mobile and base antennas, power supplies and
accessories

A A T 7 103 High Street, Shepperton, UK RETAIL OUTLETS IN SELECTED
Middlesex TW17 9BL, England. AREAS STILL BEING SOUGHT

VV I NTJOi Tel:

Ltd. Walton -on -Thames (STD 09322) 48145 -A- SEND £1 FOR A
COMPREHENSIVE CATALOGUE



..._1n°6°.9..witPV\
iAVV° tUe Oise11 SU

SStv igSem. 
mapunttte

..
259

*Excellent metered parking

*Close to Hammersmith Underground
Station for Piccadilly, District
Et Metropolitan Lines

Bus no's 260.266-704-27-91
267.290 stop outside

259-261
King St.

Hammersmith
London W6
01.748 0926

Opens Tuesday 16th September,1980
Opening Hours 9.45 am to 5.30 pm Tuesday to Saturday (Closed Monday)

Maplin mail-order -
Now better than ever!

MIMMNMNMMIMMI

* Up to 8% discount for use with next order
* All prices include VAT
* Same day service on in -stock lines
* Over 95% of our stock lines in stock
* Large range of all the most useful components
* First class reply paid envelope with every order
* Quality components - no rejects - no re -marks
* Competitive prices
* Your money is safe with a reputable Company

On price, service, stock, quality and security,
it makes sense now more than ever to make
Maplin - your first choice for components
every time!

Stereo Cassette Tape Deck
Utilising the superb JVC deck

made for Tandberg and a
ready-made pre -aligned,

tested and guaranteed
module, this cassette deck
has a superb sound and a
high quality specification.
We've got everything you

need (except cabinet)
including full instruction leaflet

for only £39.95.
Order as XY36P (Cassette

Recorder Kit)

Space Invaders
Fight the space invaders, be a polaris captain or a spaceship
commander. Full colour action on your own TV set and over

450 games to play.
Basic console with Combat cartridge (ACOOA) £99.50 + £2.50 carriage
All cartridges available including:

Space Invaders (AC26DI . £29.95 Adventure (AC22Y) £23.95
Indy 500 (AC24B I £34.50 Skydiver (AC13P) (16.95
Chess (Sieve's) IAC28F I £34.50 Breakout (A CO5F I £16.95
Golf (9 holes) (AC181.1) f16.95 Slot Racers (AC19V) £16.95
Air Sea Battle (AC0113) £16.95 Programming (AC27E) £34.50
Space War (ACO2C) £16.95 Olympics (AC04E) £16.95
Brain Games IAC16S1 £16.95 Street Racer (AC14Q) £16.95
Outlaw (ACO3D I £16.95 Keyboards per pair (AC29G I £11.95

All prices include VAT and carriage except where shown.

Post this coupon now for your copy of our 1979-80 Catalogue price 70p
Please send me a copy of your 280 page catalogue. I enclose 70p
plus 46 p&p). If I am not completely satisfied I may return

the catalogue to you and have my money refunded. If you live
outside the U.K. send f 1.35 or ten International Reply .Coupons.
I enclose 11.16.

Name

Address

HE 1080...........

Byonpurn
Maplin Electronic Supplies Ltd
All mail to:- P.O. Box 3, Rayleigh, Essex SS6 8LR.
Telephone: Southend (0702) 554155.

Shop:'284 London Road, Westcliff-on-Sea,
Essex. (Closed on Monday)
Telephone: Southend (0702) 554000

Catalogue now available in all branches of WHSMITH iti Price f1.00


