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50th Model Engineer
Exhibition — Record
Attendance

To the surprise of the organisers, at-
tendance at this year’s Model
Engineer Exhibition, the 50th in its
73-year history, exceeded 81,000.
{And we thought just over 17,000
was a large tum-out for Breadboard
80!)

It was also the largest exhibition
since it started in 1907 and for this
reason it was held at the Wembiey
Conference Centre, running from 1
to 3, 5 to 10 January.

HE visited the exhibition on Fri-
day 9 January, and although most of
the exhibits on display were
mechanical or electro-mechanical in
oparation,. we still thought it well
worth the visit.

No sooner had we gained entry
to the Centre we found ourselves
surrounded by every conceivable
type of model: from locomotives to
safling ships and from aeroplanes
and cars to military models.

Of particular interest to elec-
tronics enthusiasts were the radio-
controled models, and plenty of

space was allocated to these. Provi-
sion had been made in the lecture
theatre for indoor ‘round the pole’
ftying of modei arcraft and for racing
of model cars. {A safety net had
been fitted between the stage and
the auditorium.) On the roof outside
the concourse a poot had been in-
stalled for model boats. Visitors
were encouraged to enter competi-
tions with their own models.

Stands in the exhibition catered
for every need of the hobbyist, rang-
ing from raw materials to the finish-
ed items. And if you didn‘t have a
fully-equipped machine shop in the
shed at the bottom of your garden
then you could buy one of the many
different varieties of model kits,
some with pre-finished and pre-
painted components.

For the die-hards who insist on
making even the last nut and boit,
there were tooss. if you wanted a
lathe or a drilling machine, they were
there. If you wanted ajeweller’s vice
or a set of miniature screwdrivers,
they were there too. But most im-
portant of all, there was help. Many

S

Tiger Moth on show at MEE. It was built by Ron Chivrall, who took
Championship Cup for aircraft models. Detail extends to the tail trim
system and cockpit instruments. Ron flew the real machine at Fair
Oaks, Surrey

of the staff on the stands are hob-
byists themselves and wers keen to
help and advise on visitors’ pro-
blems.

Even the electronics enthusiast
would benefit from a visit to the ME
exhibition because of the wide
selection of tools on show. In com-
mon with most exhibitions there
were some interesting offers. And
even the casual visitor must have
been impressed by the care that had
gone into those models. Some of the
locomotives, for example, looked as

if they were the resutt of shrinking
powder applied to the full-scale
models — such was the attention to
fine detail.

Lord Gretton, president of The
Society of Model and Experimental
Engineers, was to have opened the
exhibition but, unfortunately, was ill
in hospital at the time. His son, John
Gretton, who is a keen locomotive
enthusiast himsalf, took his place.

Possibly because it followed a
Bank holiday, Friday 2 January was
akmost the busiest day — but it was
just beaten by the final Saturday.

Now we had some idea of how

busy this exhibition was by the
length of the queus on the Friday we
made our visit. If you are interested,
it would be better to get your tickets
in advance and stroll past the queue
in a leisurely manner. They are
advertised during November and
December in MAP model
magazines, namely: Aeromodeller,
Cilocks, Military Modelling, Mode!
Boats, Model Engineer, Model
Raitways, Radio Control Models,
Radio Modeller, Popular Crafts,
Scale Models, and Woodworker.
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Stable Supply From
Italy

This could be the kind of mains
power supply offer you can‘t refuse

. imported from Italy. Model
BRS27 is made by Bremi and gives a
regulated fixed output of 13.8 VDC
at 3 A maximum.

Stability is specified as being bet-
ter than 0.1% with mains variations
of 10% or load variations from O to
2.5 A. It inciudes an electronic cur-
rent limiter, and ripple is specified as
being 1 mV with 2.5 A load.

The supply comes in a robust
black-finished steel box 173 mm
wide by 90 mm high by 138 mm
deep. Output sockets, mains switch

and red indicator lamp are mounted
on the front panel.

According to George Philips,
managing director of the supplier,
Open Channel Telecommunica-
tions, N. London, cost of the BRS27
is likely to be ‘£16.95 or under’.

He mentioned that another
power supply, having the same elec-
trical specification as the BRS27 but
with lighter gauge steel for the box
will be available shortty and will cost
only £6.75.

What would you use 13.8 VDC
at around 2.5 A for? One obvious
application which comes to mind is
equipment intended for mobile use,
such as Citizens’ Band rigs when
these become legal.

Contact Open Channel Telecom-
munications, 407 Lordship Lane,
London N17. Tel. 01-808 5656.

Hobby Electronics, March. 1981



Tiny Tape
Recorders

Two miniature hand-held recorders,
models D6700 and D67 10, are due
for release by Philips Audio in March
1981.

Unlike Philips’ Pocket Memo
Range, which uses minicassettes
giving 15 minutes playing time on
each side, these two use
microcassettes, which double this

playing time.

News from the Electronics World

Full detais of these machines,
and of the likely impact of
microcassettes on the market are
given in this month’s special news
feature of page 10.

Further details on the D6 700 and
D6710 are available from: Phiips
Audio, PO Box 298, City House,
420 to 430 London Road, Croydon,
Surrey CR9 3QR.

Can You Design For
The Disabled?

We're giving you, as a reader of HE
the opportunity to design a project
for a disabled person — and a
chance to win a prize for yourentry.

Did you know that at least 10%
of the popuiation of any country
suffers from some form of physical
or mental disability?

Now, 1981 has been proclaim-
ed by the United Nations General
Assembly as the International Year
of Disabled Persons (IYDP).

So, in the April issue we are run-
ning a Design Competition to
enable readers to do their bit and try
to help the UN in its aims. We
reckon that with all the brain poten-
tial out there, some of you will have

{

Y
WV J
WV

——

ideas and designs which must help
somebody.

The idea is that your design
shouid aid a disabled or handicap-
ped person — any aid — any han-
dicap.

You stand to win large cash

prizes, so you can’t afford to miss
it, can you? Remember to order
your April copy of HE earty, to make
sure of your entry form and detaiis.

Wire Up Your Boards
With A Pencil

Looking a little like a red plastic car-
rot with an obliquety set metal probe
at its tip, the Vector Wiring Pencil
model p-173 can be used for point-
to-point wiring of circuit boards. It is
supplied with two 20 mm diameter
metal bobbins of fine-gauge coated
copper wire, each with a different-
coloured coating for identification.

One of the bobbins is loaded into
the cap of the tool and the wire is
threaded out through the probe tip.
The wire feed can be controbed by
hand pressure on the bobbin, the im
of which protrudes slightty from the
cap.

Wire is routed around the circuit
board (plain board, that is, the type
having no laminated copper strips)
from component-to-component or
pin-to-pin. At each connection point,
the wire is wrapped around the wire-
end or pin and soldered in place (the
coating melts when a soldering iron
is apphied to it).

Although we can’t recommendit |

for HE projects, which generally
make use of PCBs
or Veroboard, the
pencil could be

ambitious readers who may like to
experiment with breadboards. Cer-
tainty, the wire gauge is much too
fine and delicate for permanent
hook-ups. {See this month’s Building
Site for guidance on the right choice
of wire for the job.)

Main feature of the wiring pencil

is its light weight: our sample was
only 25g (0.88 02) including the

bobbin. Cost, including two bobbins

of wire and instructions, is £5.
Another wiring tool availabie

from the supplier, J.H. Equipment,’

Lancs., strips the coating from the
wire before it is wrapped. Thus there
is no need for soldering. John Han-
cock, managing director, described
this as more of an industrial tool,
costing £16.

Both tools are imported from
Vector Electronic Co. Inc., Califor-
nia, USA. Hancock said that he
hoped to offer a kit soon comprising
the p-173 Wiring Pencil and some
circuit boards.

J.H. Equipment Ltd., 91 Red-
brook Road, Timperey,
Trafford, Lancs.

New Catalogue
From Heath

Heath Electronics (UK) has produc-
ed its winter 1980-81 catalogue
which is filed, as usual, with a
mouth-watering selection of elec-
tronic kits.

One new kit is the Heathkit
Ultrasonic Minuteman Il security
alarm system. This enables property
to be protected inside and outside.
Up to three ultrasonic detectors can
be used, together with indoor/out-
door loudspeakers, key operators,
magnetic door controls and window
foil or other closed-circuit detector
devices. Master ultrasonic con-
trol/detector GD-1800E protects an
area up to 300 sq. ft. and the kit
costs £141. Accessories include
‘slave’ ultrasonic kits at £52 each,
key operators (for doors, closed-
circuit loops etc) at £24.50 each
and an all-weather alarm (‘sounds
loud wail’) at £23 each.

Another new kit is the GC-1720

Digitel Barometer snd
CloewCainnder — 300 DAGR 12

digital wall clock, 5% “ highby 7% "
wide by 1% " deep (133 by 181 by
38 mm). Accuracy is claimed to be
+ 1 minute a year, and the clock is
claimed to run for two years on one
1.5 V akaline cell. Time is displayed
on four 1" liquid-crystai displays in
12 or 24 hour format. The
GC-1720 costs £43.70.

Four new electronic weather
forecasting aids include the
ID-1890, a microprocessor-based
digital wind computer and
clock/calendar. Wind direction is
displayed on a 16-point compass
dial, and speed can be converted
and displayed in MPH, KPH or knots.
It will even store ‘gust information’,
in terms of wind speed, direction and
the time at which the gust occurred.
Definitely for the serious sailor, the
ID-1890 kit costs £158 (£253
assembiled).

Heath is also offering some more
teach-yourself courses, and these
include weather forecasting (£55),
optoslectronics (£46.50) and pro-
gramming in COBOL {£90).

J

DigHal Wall Clock
—8e0page 47,

NEW!

Niors new products in ihis catalogue
NEW?! Comovter Opetating Sysems. Largusges
400 Software ~ sou pagn 2.

NEW! Eiectronis Ignition - .
MEW! Crarging Sy —

NEW! Bauk Elsceri e so0 paga 2t,
NEW! OpioElectonics Courie— 148 page 24.
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Hobbyprint Erratum

it has come to our notice, this
month, that Hobbyprint Y
{December 1980} has the
Minisynth Keyboard printed on it at
60% full size. if you remember, we
had to reduce it in size to get it on the
foil pattem page, but somebody
forgot to enlarge it again for the Hob-
byprint. Do not despair, the error is
being rectified!
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Anatomy Of The Space-
Shuttle

A special HE report on the forthcoming
NASA Space-Shuttle launch. We in-
vestigate what the technical problems have
been, why it's overdue, and give you a
timetable running up to the launch and
beyond
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High Fidelity Comes To HE

Announcing a special audio project for HE: a
hi-fi, high-power amplifier system which
you can tailor according to your budget by
making use of our special-offer kits. We
start with the pre-amplifier in the Aprilissue.
This pre-amp requires no wiring except for
the leads to the power supply! You can use
it with your own amplifier too
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Tremolo

Just the effect you want for your guitar to
complement the Fuzzbox in the March
issue,although it will work with any elec-
tronic musical instrument. Simple-to-build,
even simpler-to-use yet it won’t burn a hole
in your pocket
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Windscreen Washer Alarm

For the motorist who's fed up with cleaning
his windscreen by hand because his washer
bottle has run dry. As soon as the fluid drops
below a' predetermined level a ‘re-fill me’
alarm is displayed

Items mentioned here are those planned, but unforeseen circumstances may affect the actual contents.
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Look for the April
issue.

You can’t afford to
miss it!

Russian Roulette

A novelty game designed to eliminate the
players — without any mess whatsoever
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Plus:

News, views and info on CB, circuits, re-
cent developments in electronics —
everything for the electronics enthusiast
and hobbyist — things you can’t afford to
miss. Get It!
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WATFORD ELECTRONICS

‘35 CARDIFF ROAD, WATFORD,. HERTS., ENGLAND

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

ALL DEV B ND 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 £10.. OVERSEAS ORDERS
POSTAGE AT COST, AtR/SURFACE. ACCESS ORDERS WELCOME.
VAT Export orders ne VAT. Applicatie to UK. Customers only. Uiniess stated otherwise, ell
m-.u*dndv"’.mm 13% to all prices.

We M thoussnds more items. K pays to visit us. We are situsted behind Wattord Football Gvo\md

/BR Swtion: High Street. Open Monday to Ssturday, Sa.m.toc 8 p.m,
FmC.P.lung pace sveilable.

POLYESTER CAPACITORS:

400V: 1nf, 1n5, 2n2, 3n3, 407, 6n8 11p; 10n, 15n, 18n. 22n 12p; 33n, 47n 68n 18p; 100n 150n 20p;

220n 30p; 330n 42p; 470n 62p; 650N 80p; 1uF 88p; 242 B2p; 4p7 8

:N_)’VS"OnF 12n, 100n t11p; 150n, 220n 17p; 330n, 470n 30p; 680n le. 1uF42p; 1u545p; 2p 248p;
»

1000V: Inf 17p; 10n 30p; 15n 40p; 22n 38p; 33n 42p; 47n 42p; 100n 42p; 4700 $8p.

POL AADIAL LEAD CAPA 0 0
10nF, 15n, 22n, 27n 6p; 33n, 47n, 68n, |00n7 ULTRASONIC TRANSDUCERS
330n 470n 13p; 680n 18p; 1uF 23p. 15 40p; 40‘("135°P/F

ELECTROLYTIC CAPACITOR (Valuas are in pF). 500V: 10 52p; 47 78p;

150n, 2200 10p.
w7 80p.

280V: 100 85p; ISV 0.47.

lu 100 11p; 150 |2p. 220 |§p 33022 470. 25 h g
H P 0, 47, 100 9p; 126 12p; 220 |3p, 470, 20 B0 34p; 1000 27p; 1500.
3p; 2200, 38p; 3300 74p; 4700 79p.
TAG-END TYPE 450V: 100y F 86p; 70V: 4700, 245p; 84V: 3300 198p;: 2200 139p; 50V: 3300 154p;
2200 110p; 40V: 4700 180p; 25V: 10.000 320p; 15,000 346

PO’ IGMETERS: Rotary, Carbon. | OPTO i
Track. 0.25W Log & 0.6W Lin, ELECTRONICS
50000, 1K & 2K {Linear only} Sngle LEDs plus clips
Gang LEDs pius Clips
$K0 2M0 Single Gang n T1L209 Red -13
5K0-2M} Single Glr\g D/P Switch ‘59 TIL211 Grn. 17
35w 100 85p. SK()-2MQ Double Gang ssp | TIL212 Vel 18
MYLAR FILM MT = 2 Red 14
100V: InF, 2, 4, 4n7, 10 6p; 15nF, | SLIDER POTENTIOMETERS .2 Yel. Grn. 18
22n, 30n, 40, 47 7p; 56 100n, 200 9p; | 0-25W log and kinear values 60mm Square LEDs 29
470n/50V: 12p. 5K0-500KQ single gang 70p | ORP12 86
ATORET . 10K()-500KQ dual gang 110p | 2N8777 46
2.6pF; 2-10pF; 22p; 2-25pF 5.56pF | Sof Stck Graduated Bews Bpe) o2 e
30p; 10-88pF 36p. . S
3 LT PRESET POTENTIOMETERS
3095- 'oF 20p; 20_;5509‘ 28p; | VYerical & Horizonwal T.;L:rmmousplay,
100-5800F 38p: 400-12500F 485 O o e 1o | m321cA s 118
POLYSTYREME CAPACITORS 0-25W 2000 —4.7M() ver. 10p ’gf_j’;}gc‘ihf' 15
10pF 10 1nF 8 1.5nF to 10nF |o¢ i th.3 99
RE S — Carbon Fim. High | OL707CA..3 89
SILVER MICA (Values in pF) 2, 3.3. | Suwbity, Low Noise, Miniature Tolerance { 3 CreenCA 120,
4.7, 6.8. 8.2, 10, 15, 18, 22, 27. gg 5%, 2%375;1-‘*- 6 ;3
39,47, 50, 56, 68, 75, 82, BS, 1 X
120, 150, 1606F 18p oach: 200, 220, | ww 209 w7 taé 20 'eu. | VANsso 178
250, 270, 300, 330, 360. 390, 470, | ww 02-aM7 E12 2 tp s eEeen 228
600, 800. 820 21p each: 1000. 1200, | 1\ 2_10M E12 Sp 4p |} 2 Digit 878
1800, 2200 30p each; 3300, 47000F | Jocmersi Fim 100-1M 60 4p SWITCHES
SOpiRaci. A%Mowl Fim510-1M S0 8p | MEC e T
by i 14 ue,
CERAMIC CAPACITORS 50V: O-50F | 1o, orce epplies 10 Resistors of each S achog 95
10 10nF 4p; 22n1047n Tp. 100n. c 'S
S-Dec 3860p U-Dec 'B' 6 roecq.e 2A 250V
EURO BREADSOARD £5.20. U-Dec A 48Bp Euro Breadboard 30p | spg a3
DPDT 4
YOLTAGE REGULATORS S easott - &4
1A TO3 + we —ve We stock parts for most | sug mIN TOGGLE
5v 7805 145p 7905  220p (3 N s i SP changeover 80
12v 7812 145p 7912 220p agazine. SPST on/oft 54
15v 7815 145p - < DPDT 6 tags 75
1gv 7818 145p - ACCESS DPOT c/of L]
Just phone your order | DPDT Biased 146
1A T0220 Plasuc Casing A We  deal with
5v 7805  60p 7905  65p fionrest (bt mins ET00| N 200" .
12v 7812 60p 7912 65p e 14 OPDT 14
15V 7815  60p 7915 esp [/ L . SADPc/off 15
18V 7818 60p 7918  6Sp 1 %A OPDT 13
24V 7824. 60p 7924 g8p i 4poleciover - 24
SWITCHES Miniature Non-Locking
"5)3'"“78,_3292:"-}’5"‘ SRl PushioMoke 15 Push reak 20
6v  78L62 30p i ' KER: SPST on/otf 10A/250V
8v 78182 30p = ROCKER: llluminated (black) chrome bezel. lights
1Zuahe 3% iz ese NOTARY: (ADJUSTABLE STOP) 1 pole/2.13
15V 78L15 30p 79115  65p 4 ) 1 pole
- way, 2p/ 2-6 way. 3p/2-4 way, 4p/ 2-3 way 45
CA3085  85p iM323k  625p TAAS50  50p] AMOTARZ: Mains 250V AC. 4 Amp 52
LM300H 170p LM325N  240p TBA625B 95pf — —— - —
IM305H 140p LM326N 240p TOA1412 150p| DIL SOCKETS (Low Profie — Texas) 8 pin 10p:
LM309K 135 LM327  270p 78HOS .595p| 14pin 12p: 16 pin 13p; 18 pin 18p; 20pin 22p;
LM317K _350p LM723 39p 78HG5 650 24 pin 30p; 28 pn 35p; 402.“
JACKSONS VARIABLE CAPACITORS. DIODES ZENERS SCRs
D cadts 02365F withsiow | gy125 12 | mange:2v7t0 | raaman
100/300pF  185p  motion Drive 48 BY127 12 ovane 1A200v &8
500pF 250p 00 208/176 395p CRO33 260 - Bpjeadh 1A400V 70
6:1 Ball Drive 00 208,176 with | gag % | Range: 3V310 5A40V 32
AS11/DAF  145p  slow e Al (S 5A/400V 40
Diai Drive 4103~ motiondrive 450 | a70 5 inesch | SA/600v a8
6:1/36:1 775p  C804-5pF: 10: 15: 0A79 15 8A/300v 60
Orum 54mm  59p  25:60pF 78p OABS 16 - BA/6OOV 95
0-1.365pF  325p  100.150pF  352p | gaag 4 NOISE 12A/100v 78
002.365pF 395p ‘L' 3x310pF 7250 | (oagy 1 255 tsop | 12As400v 95
00.3x25pF 550p 0AS5 s =R 12A/800V 188
. R0 : — BT106 150
DENCO COILS RFCSch;k“es 120p 0A202 s | BRIDGE (3:1"2’163 1:2
‘DP* VALVE TYPE RFC 7 {19mH) INS14
Range 1 t0 5 B, 133p INO16 : RECTIFIERS ;:g‘:; ;4.
Rd.. TI.Wht 108p  13; 14;1506; 17 INaC01/2 8 | (Plastccase) e | LC2S
67BYR 95p 105p IN4003 6 | 1a/50v 0| i ;;
1.5Green  130p 18/1.8 120p IN4DO4/5 & | 1A/100V 221 o8
‘Ttype 110 5, Bl,  18/465 135p Na006/7 3 | 147400V 29 45222 |33
RD.Wht.Y! 130p  TOC 1 110p IN4148 a ;:/_ggsv :;: 2N 30
BIA Vaive nma« MWSFR 108p N /
MW/UNSFR 136n | Inoios > 18 | 247200v a0 | TRIACS
ROT2 1zop IN5406 17 |2ar400v a6 | 3a100v 43
— e - INS408 19 | 2A7600v o5 | 3a200v s4
VEROBOARD 0.1 0.15 0.15 1544 ¢ |6A7100v 83 JA400V 66
(copper clad) (plain) 15921 g |6asa0ov 95| BAIOOV 60
6A/100v 40 | 6A/600v 12§ 8A400V 69
2%x 3% Bep a7p COPPER 6asa00v 50 | 10A7200v 215 |  8ABOOV 115
T = el 10A/600V 350 | 12A100v 78
Fibr 6A/B00V 65
%9 — ® glass 25A/200V 240 12A400v 82
sep " 72p 8%8 ] 25A/600V 395 | 12ABOOV 138
208p wzp T S0Pl we stock a || BY164 56 | 164100V 103
; 387p Jicts g5p ] wide selection | VM18 50 § 164500V 115
Pktof 36 pins  20p - Plof  EI - 25A800V 220
Spot face cytter 107p ferrie Chlaride Books and DIAC 25A1000V‘so
Pin insertion tool 147p 11bs Anhydr. 1855 Magazines ST2 28 12 3GBOBITTE
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741575 o v L ™
e o (RS - E | ] 145
741585 0 |1l 3aca) (850, |glomseo 125 -
741586 e lGs B |Eiwass 99
741590 Kl [ S | CE 120
741502 ey %0 (pjerscs as
741593 98 | ass0r 3so | LM3%00 80
LM3SOIN 70
Jarsee 86 | 4490V 350 | | M3g1q 125
185 | 4501 es (N idoote 1 155
745109 125 | 4502 105 | 1m3gie 285
oredts 175 | 4503 es | yos 825
7415113 213 1 4506 715 ) mM253an 1150
7415114 7o | 4308 280 MC130aP 260
7415122 Ey $o% 280 | mcizo  1so
7415123 ns | o 8 mcuse  as
7415124 140 MC1488 %0
9 | 7405125 as 2 MC1489 %0
99 | 7415126 45 2 | LINEARICs || Mclass 350
s | 7S 5 70 Ih2w022 | - T225 i RRGI71D SIS
745138 s 175 | mcasaor 120
7415139 2708 30 | mcaseor 120
7415145 A 290 | Mc3so1 52
7415147 e a MC3403 135
7415148 2 50 | mrCe0a0 97
7415151 700C8pn 38| MKS0398 635
74L+153 733 $7| mmsloz  e3s
7415155 s 75| wmmszor 1278
7415157 747¢ R0 e | Nesas 210
7418158 748C 36 NE544 185
7415160 753 150 NE565 22
7415161 4y 150 | nesss 55
7415162 81LS95 135 NES60 325
7415163 BILS6 135§ NES6! 398
S | NES62 410
Ttotos 811597 120 | Nesss s
7415165 Av-10212  ses | Neege e
s Av-113134 680 | neses 150
7415174 Aviaazo  zzinese) 170
7418175 VL6 NE570 450
AY-15051 160 | Neogd .
20, IRonen i2a8 AY-1.6721/6 210 | pcay36 10
& 7415191 95 ¥-38500 390 | s5568 275
29 Uaied AY-38910 850 | Sa33000 428
& RE153) os AY-512244 235 | ‘SAp3210. 275
g3 74Ls195130 Av51230 450 | sn76003 240
o2 7415196 120 EAI018 88 | Sn76013 170
H 7415197 85 [AR020 186 | SN76023. 170
= 7415221 120 nas 191 | ‘SN76033 195
0 7415220 165 CA3028A 80 | SN76477 175
b 7415241 168 e 235 | Taas2 280
5 7405242 165 cadols 65 | a0 70
122 7415243 165 TBA641 250
& 7415244 195 CA3048 214 | 18ag00 %0
7415245 350 cas0e 195 | .7gag10 95
7415247 135 cA 0‘3?5 |:g TCA965 120
7415248 135 aggss TDA1004 290
' 7415249 EACOs) 95 | tpajoos 310
7415251 130 CA3089E 215 | ypa1022 575
7415365 65 CA3090AQ 375 | tpa1024 108
367 65 CA3123E 150 | 1pata90 290
EASIE0 % | 1pa2020 320
cm S* CA3140 42 | rio61° 46
17106 795 | 1ioe3 ]
ict7107 975 | Tovice o
1C1803scC 340 | 1074 5
1€M7205 1150 | Tiog p
icM72164 1950 | 1082 3
icm7217a 790 | Tios3 »
084 120
UAAIT0 170
UAAIBO 170
780 780
Z80A B899
280CTC 595
780P10 575
IN1038E 200
IN1040E 685
ZNata 95
ZarSSsEtad INA24E 130
L5714 -5 INA2SE 415
2N3773 270
N3B18 22
2N3820 45
2N3822 66
2N3823 85
2N3866 20
2N3903 18
2N3904 18
2N3905 15
2N3906 17
\2N4037  46.
2N4058 10
* 2N4061 10
2N4062 10
IN4063 45
2N4859 78
2N4871 55
2N5135 20
N5136 20
2N5138 3
285179 45
2N5180 45
2N5191 75
IN5305 24
2N5457 38
2N5458 38
2N5459 36
2N5485 38
2N5777 a5
26027 32
INt2E 112
IN10 112
20311 60
40313 130
40316 a5
40317 60
40324 100
40326 60
40327 70
40348 120
40360 a0
40361 50
40362 50
40407 &0
40408 70
40411 285
40412 65
40467 130
40468 85
40594 105
40595 110
40603 110
40636 175
4067 95
23713
10 28377
. 2N3772




Move Towards
Microcassettes

You may have heard of microcassettes being used in
dictating machines. Hugh Davies looks at how they
could come to compete with compact cassettes in hi-fi

recording

During the last year, a revolution in
miniature has been taking place in the
recording tape industry over the
smallest audio cassette of all — the
microcassette. From the results of
development work in Japan on metal-
powder tapes, microcassettes are to
become available for high-quality (if not
high-fidelity) recording.

To put this in perspective, a
microcassette is only half the size of the
popular compact cassette (the com-
pact cassette is 100 by 64 by 12 mm
compared with only 50 by 30 by 8 mm
for the microcassette).

Microcassettes are not new: Mat-
sushita and Olympus, working closely
together, produced the first one in
1974. That's over six years ago, So
why the revolution? The reasonis thatit
is only in the last few months that the
‘tapes have had any claim to high-quality
reproduction. Standard ferro (iron-
oxide) microcassettes are only suitable
for speech or medium-quality audio
reproduction, and for this reason their
use has been restricted to hand-held
recorders suitable for use as miniature
dictating machines.

During 1980, some of the leading
Japanese tape recorder manufacturers,
principally Matsushita and Sony, show-
ed that microcassettes, using special
metal-coated tape, were capable of
producing high-quality sound, ap-
proaching the performance of ‘metal’
compact cassettes. (Metal-coated
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tapes have a very high signal-to-noise
ratio, and allow true hi-fi recording in
cassette form.) Matsushita, for in-
stance, has been working on its
Angrom metal tape for microcassettes.
The metal coating is evaporated onto a
plastic base using what Peter Hamblin,
Marketing Manager of Panasonic (part
of Matsushita), described as ‘a highly
complex production process’. Playing
time for this tape, he claimed, is 90
minutes/side at 2.4 cm/s (half the
speed of a compact cassette), or 3
hours at 1.2 cm/s. (Most microcassette
recorders offer both of these speeds.)

'He said that a high-frequency (tre-
ble) response approaching 14 kHz was
possible, although the problem of get-
ting adequate low-frequency (bass)
response had yet to be resolved.

The tapes look exciting, but what is
there to play them on? The answer is
very littte — in the UK. It appears that
because all the development work has
taken place in Japan, all the really in-
teresting machines are being held there
for the time being. But that is not to say
that the rest of the world has been leftin
suspense. It is understood that Sanyo
demonstrated a mains-operated
microcassette deck at the Hi-fi show in
Dusseldorf, Germany as long ago as
August 1980. Matsushita claims to
have demonstrated a similar machine in
the recent Tokyo exhibition. And Sony,
which claims to hold 50% of the
market for microcassette dictating
machines, has also been active.
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Microcassettes In the UK

Somehow, in the UK, we always seem
to have to wait longer than everyone
else for new ideas. It looks like being
several months before high-quality or
even hi-fi microcassettes and their
recorders reach Britain. But meanwhile
some of the currently-available
minicassette ‘hardware’ using the stan-
dard tape is interesting in itself. Unlike
compact cassettes, ferro and metal
microcassettes can be played on the
same machine without any need for re-
adjustment of recording bias.

Microcassette recorders currently
available in the UK are battery-powered
and hand-held, and the playback quality
of standard microcassettes is accep-
table in such applications. Up till now,
the machine market has obviously been
dominated by Japanese manufacturers
such as National Panasonic, Olympus,
Sanyo, Sony and Sharp. But now the
Dutch giant Philips has entered the
market with two new recorders, with
microcassettes compatible with the
Japanese microcassettes to match.
These products are due for release in
March 1981. What is significant about
this move is that it was Philips which
produced the compact cassette back in
the 60’s, and it has ignored short-lived
wonders such as 8-track and EL casset-
tes until microcassettes came along.

A Philips’ spokesman told HE that:
‘Phillips are not known to back losers’
adding that the microcassette could
take off as did its big brother the com-
pact cassette.

Microcassette Construction

A microcassette is a truly scaled-down
version of the compact cassette
because, like the compact cassette, the
tape is moved by a pinch wheel (a
similar mechanism is used on open-reel
recorders). Thus the tape moves at a
constant speed as it is transferred from
one reel to the other.

Another type of cassette, slightly
larger than the microcassette, is the
minicassette. This has been used main-
ly indictating machines such as those in
Philips’ Pocket Memo range, but
because the tape drive is indirect (the
tape is moved by rotation of one of the
cassette sprockets), tape speed is not
constantoverits length. This method of
drive is known as ‘rim drive’.

Comparison of microcassette and compact
cassette




Philips’ D6700 and D6710
The D6710 is a hand-held
microcassette recorder 130 by 65 by
24.8 mm with a built-in electret
microphone. We tested a sample
D6710 at HE and found the
microphone to be extremely sensitive,
You didn’t have to clutch the machine
to your mouth (as was necessary with a
sample 0085 Pocket Memo we tried)
but could, under quiet conditions, leave
it on the table to record a conversation.
Sound output, specified as being
0.22 W maximum, was quite - ade-
quate too, considering that the recorder
runs from only 3 VDC, supplied by two
HP7-or AA-sized cells. It is claimed by
Philips that the energy requirements,
compared with an equivalent compact
cassette machine, are cut by more than
50% ~— starting, presumably, with the
need for only two cells. (Compact
cassette recorders, providing
Joudspeaker output, usually need four
or six cells.) Sockets are provided for
external 3 VDC supply, earphonefiine
output and microphonefline input.

Two standard playing speeds (1.2
and 2.4 cm/s) can be selected, and
other features include a ’silent’ tape
stop, a three-digit counter and an
automatic recording level control.

Price forthe D67 10 is estimated by
Philips to be £64.95. A similar model,
the D6700, is due for release around
the same time and is likely to be about
£10 cheaper. It will have no automatic
tape stop, no counter and will have a
cheaper finish. These two machines
will enable Philips to ‘test the market’
for microcassettes.

Sanyo V15850

One combined microcassette recorder
and FM/AM radio released a few mon-
ths ago is the M5850FG from Sanyo.
Although the radio section is restricted
to VHF (88 to 108 MHz) and MW (5625
to 1605 kHz) and it may lack the sen-
sitivity and sound output of a similar-
sized radio receiver, the microcassette
section has the same functions as
Philips’ D6710. It runs from 4.5 VDC,
supplied by three HP7- or AA-sized
cells. A’beat 1 and 2’ switchis included
to allow the erase oscillator frequency
to be shifted should it produce a
heterodyne note with anincoming radio
signal. Apart from having a press-
button dial light, indicators are provided
for battery/power and recording.

If the D67 10 costs you about £65
then the M5880FG will cost you
around £25 more for the radio facility.

Approximate weight (with bat-
teries) of the M5850FG is 450 g (1 Ib)
compared with 280 g (10.25 oz) for
the D6710.

- : -

Microcassette (left) and minicassette

What Is To Come

The above machines are examples of
what is available for microcassettes at
present, but what about the future?
Japanese companies are working to
perfect metal tape to meet hi-fi stan-
dards, and present progress looks en-
couraging. What we are likely to see
from equipment manufacturers are
more miniature radio receiver/
microcassette combinations, with the
strong possibility of stereo versions ap-
pearing later this year. It is also likely
that microcassette equipment will
become available for use in the car.

When Sony was asked about its
plans for microcassette hardware, it
said that it had nothing comparable
with Sanyo’s microcassette
radio/recorder at present. Sony would
prefer to include long-waves with the
MW and VHF wavebands on any.
microcassette radio recorder it in-
troduced to the UK market. it is likely to
concentrate only on recorders for the
next 12 months. A new range of
‘budget to top-end’ recorders is plann-
ed for the Spring and Summer.

Meanwhile, at HE, we'llkeep an eye
on the progress of microcassettes and
we aim to produce a feature article in a
few months time on the cassettes and
the equipment available for playing
them.

Philips D67 10 microcassette recorder, Sanyo M 6850FG microcassette
recorder/radio and Philips 0085 pocket memo. Microcassette and
minicassette tapes are shown side-by-side in the foreground HE
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NEW RETAIL SHOP

367 Edgware Road, W2

Open: 9.30—-5.30

Please add 30p P&P & VAT 15%.

Government, Colleges, ‘etc. Orders accepted.

CALLERS WELCOME

Mon Fr 9 30 5 30 l
Saturday 10 30-4 30

— -
0 J: T 0 TIP30A 48p 2N3055 a48p 3N204 |2&1 6A 50V 80p
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Public Address
Amplifier

i

— HE PA r;ull.)

Make yourself heard above the crowd with this high-power, battery-operated, low-cost
amplifier — ideal for any public gathering. A kit is available at a special-offer price

SPRING IS THE TIME of year when
fétes, fairs, garden parties and other
outside gatherings start to be
organised, so we reckoned that now
was the time to launch this project to
help defeat the problem of trying to
address every member of a large
crowd. You won’t have to shout your
voice hoarse anymore once you've
built the HE Public Address Amplifier
because with suitable horn speakers
and a microphone (see Buylines for a
suggested source) your voice will be
lifted above the merry throng to an
almost ear-piercing level.

A simple circuit provides 18 watts
RMS into 4R-impedance speakers, the

Hobby Electronics, March: 1981

supply being a standard 12 V car
battery. Power also can be taken
directly from a nearby car’s electrical
circuit, say by plugging into the lighter
socket. Alternatively a 240 V
operated 12 V power supply can be
used if you have access to mains.
There are two inputs — for a
microphone and an auxiliary line —
each with an individual volume control
to allow mixing of voice with, say,
background music or a guitar or other
instrument. .
Based around an IC, the HA1388,
the whole circuit is constructed neatly
on Veroboard which can then be built
into a 100 mm Sink Box. Way back in

July 1980 you may remember that
we used both the HA 1388 and the
Sink Box in our populs: Car Booster
amplifier. The IC provides a high-
power audio output, with a low-
voltage power supply and the box
provides a rugged housing — both are
ideal for car or mobile use.

Construction

Take extreme care when building up
your project. We show details for
Veroboard but there is nothing to stop
you designing your own PCB if you
want a smaller board: just remember
that parts of the circuit require large &
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amounts of current so keep the tracks Veroboard itself, although if you wish P -
arts List

wide. If you use Veroboard make all you can use connecting pins to help
track breaks first in the usual way and when making the off-board RESISTORS (All %W, 5%)
then solder in the links. connections. R1,5 100k
Insert and solder all components, Next comes the job of fixing the By e
resistors first, followed by capacitors board into the case. The box is all R4 220k
and finally semiconductors, leaving metal of course, and so the R10.11 2R2 1
IC1 till last. Figure 1 shows the inser- underneath of the Veroboard needs to POTENTIOMETERS
tion details of IC1. Unusually, it is be insulated from it, by glueing two RV1 100k logarithmic with
small strips of paxolin or plastic to the :msi!tg‘pole. single-throw
VEROBOARD
conba gl 0 hs sdes s || W2 o0k aanmicpon
7mm providing a guide rail for the board to
] ¥ slide into. Two bolt holes should be g??fg?z s1 00n polyester
o e drilled to enable the IC to be fastened C3.5 220n polyester
Rt down. No insulation measures need to Ca 10u, 16 V
be taken here as the metal plate on gg'g :883' ?g’ v g'r'c’l’:.:t"“’d
Figure 1. Correct mounting procedure for IC1, the back of the IC is interally €10.11 100u, 10V mounting
below the board. connected to O V, thus the whole box cs 47u, 6V electrolytics
will be at this potential. {This is a point C12 2200u, 16 V
mounted underneath the board and you should bear in mind if your vehicle SEMICONDUCTORS
needs to be the correct distance from is of the positive-earth type. If so, Ic1 HA 1388, power ampilifier
it, as shown. This positions the IC in insulate the box from the car chassis g] ?ﬁ},%r? e
the correct place for bolting it onto the rather than the IC from the box). .
undemeath of the case so that the Mark and drill the two end panels ?:’”SCELLA.NEOUS .
X N ase to suit (see Buylines)
metal surface of the Sink Box can act for input and output sockets, Knobs
as a heatsink and dissipate the large potentiometers and power cable and 2 x 5-pin, 180° DIN sockets
amount of heat which the IC then fit all controls and sockets ready 2 x speaker DIN sockets
generates at full output. You must for final wiring-up. Carefully follow the g;br‘:) g"fb'g":t‘: f‘(’)s‘; ,!“{,";‘:;b'; a::dA i
take care when mounting the chip on details in Fig.2 and solder all Microphone il speakers to suit (see
board to ensure you don’t damage it. connections. Note that screened cable Buylines)
That finishes construction of the should be used at the input.

—
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Public Address Ampilifier
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Figure 2 (below). Veroboard layout, connection details and underside board view showing track breaks and component locations. Note the

Figure 3. Circuit diagram of the HE PA Amplifier
two solder tags which bolt to IC1’s body




Note also that fairly heavy-gauge
cable is necessary for the power and
output connection because a lot of
current will be flowing through them
at times. Use of fine-gauge wire will
result in loss of power and possible
audible instability. Use sleeving, if you
have any, to cover all soldered
connections thus helping to prevent
short circuits.

Finally make sure you connect an
in-line fuseholder with a 3 A slow-
blow fuse in the power lead, then if
things do go wrong with all this
current flowing around, damage to the
circuit can be avoided.

From this photograph of the back of the Sink
Box you can see how IC1 is bolted to the bot-
tom of the case. This provides both excellent
heatsinking and a good earth point for the
solder tags

-

Integrated circuit IC1, the HA1388 is a
high-gain, high-output power amplifier
which requires a low-voltage power supp-
ly of 8 to 18 VDC maximum to operate.
Maximum output power is 18 watts RMS
at 13.2 VDC, this being the approximate
voltage present in a car electrical system.
The IC will drive a speaker/speaker system
of 4R minimum impedance with full power
output.

Sensitivity of the amplifier is excep-
tionally good, only a few mV at its input
terminal (pin 3) being required to drive the
output to full power. It also has a
reasonably high input impedance which

How It Works

Public Address Amplifier

enables it to be driven directly from most
signal sources. ‘

The signal from a microphone is
amplified by Q1 and associated com-
ponents R1to 7, C1to 4, by a factor of 10
soitis about the same amplitude as the line
input signal {auxiliary) from say, a cassette
player or even an electric guitar. Both input
signals are then mixed by RV1 and RV2
and applied to the main ampiifier IC.

Diode D1 is in circuit to ensure that no
damage will occurif poweris inadvertently
connected in reverse and capacitor C12
helps to smooth out the many voltage fluc-
tuations which often are inherent in mobile
applications.

— Buylines

The only two out-of-the-ordinary parts for
this project are the main IC and the case.
The HA1388 is now available from a
number of sources, Ambit Intemational,
Technomatic etc and the Sink Box comes
from West Hyde.

HE

Special Offer Kit

tf you wish to buy afl parts for the Public
Address Amplifier together, Magenta
Electronics will supply everything
(case, Veroboard, pots, knobs,
components etc.) down to the last nut
and bolt, for the spacial offer price of
£16.56inc VAT. Please add p&pata
standard rate of 40p.

We also obtained our two rear-
entrant horn speakers and the hand
mike from Magenta. The speakers cost
£6.83 each and the mike is priced at
£4.40. Remember the 40p standard
charge for p&p applies whatever the
total cost of your order.

Below you can see the insides of the HE Public
Address Amplifier. Keep the wiring as neat as
you can and use sleeving at connection points

*
g
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Example of HE Public Address
Amplifier in use

GET OUTOF MY WAy
ou BiG
SWPID Ap 1)

&

TLETCH

BUILDING YOUR OWN HI-FI
SYSTEM?

GET A PROFESSIONAL FINISH TO YOUR OWN
TAILOR-MADE SYSTEM BY PURCHASING A
SMOKED ACRYLIC LIFT-OFF LID WITH CON-
TRASTING BLACK ABS LEATHER GRAINED
BASE DIRECT FROM THE MANUFACTURER BY
POST.

A

INTERNAL SIZES:

MODEL A

Lid: 17%"'x12%2"" X3%"'
TAPERING TO 3

Base: 17%''x12%''x3"

MODEL B
Lid: 31 %' 'x14%"'x3%"".
Base: 31%2''x14%''x2%"".

State model required and send cheque or P.O. for the amount quoted
(VAT & Postage paid) to:

TAURUS PLASTICS LTD. isii™

WEST MIDLANDS
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BIORHYTHMS ARE BACK!

With just about everything eise except the Kitchen sink

CASIO BQ-1100 BIOLATOR/
WATCH

Clock, calculator, 2 silarms, countdown atarm
stopwatch, time memory, three date memoriss,
biorhythm and date calculations, calcuiator.
Clock. Hours, minutes, seconds, am/pm. Day/date.
Universal calendar. Pre-programmed 1901 to
2099. Day, date, month and year display.

Alarm. Two separate alarms. 24-hour system.
Countdown alarm. 1/10 second to 24 hours, or
Stopwatch 1/10 second to 24 hours. Net times, or
Time memory. Dual time facility. 24-hour system.
Calcuiator, B digits. Full memory. Sq roots, %. Date
calculations. Any monthly calendar trom 1801 to
2099 can be displayed and utilised.

Biorhythm calculations. Forecast your physical,
emotional and intellectual performance potentiat.
Chart your peak. ebb and critical days and reschedule
to avold mistakes. Two silver oxide batteries tast
approx 1 year.

Dims: % x 2.7/16 x 4% inches. Leatheretie wallet.

ALL THIS FOR ONLY £14.95

CASIO’'S AMAZING NEW

FX-3500P

Statistical regression and integrals. Non-volatile
memories and stores.
38 functional (nor

(2745678904

storage capabllity. Unconditionat and conditional r—— -

ile} steps. 2 prog

jumps. 7 (non-volatile} memories; one independent, 6

constant memories. 18 pairs of parentheses, nestable 3,0 O EEE ‘
"l %;evlﬁl't-iq functions, including: Integrals (Simp- t) é i s 0% &
e e Pion ogwmic moresor. | g G
e D B ne e, oomm
s v Sl S0 | mEOOE
" B 3735 » 2% ' 54 inches. Supiiod i | N IEN ED K3 E3
leatherette wallet. a - m a m
ALL THIS FOR ONLY £22.95 -

FX180P. Hand held version without hyperbolics. 2 x AA batteries, %x3x5% £19.95
FX-2700P. As FX3500P but 8 + 2; without integrals, regression, 1 program £19.95
New melody atarm clock calculators. ML2000 £22.85, UC360 £19.95, UC365
£19.95.

% star buy for 1981 % Our best selling watch
With around 40 functions

LCD ANALOGUE/DIGITAL

Alarm Chronograph with countdown

Analogue. Independent hours K d minutes with
synchronous digital seconds. Dual time ability. i
Digital. Hours. minutes, seconds, day and date.
Stopwatch. 1/100 second 10 12 hours. Net lap and
1st and 2nd place. Start/stop and 10 minute signals.
Alamm. For 30 seconds with carouse! dispiay.
Countdown Alarm. Normal and net times 1o 1 hour
with amazing “*Star Burst'" flashing display.

Time Signal. Half-hourly and hourly chimes. Tone

-
o dia" 5
control. Lithium battery. Light. Water-resistant case. &,‘ W

8.65mm thick. Mineral glass.

AABY AAB2
AA81 Chrome plated £29.95 Analogue Digital
AAB1G Gold plated £49.95 Display Dispiay

AAB2 Stainless Steel £39.95

12 MELODY ALARM CHRONOGRAPHS with countdown alarm. M-12 resin
case/strap £24.95. M 1200 all stainless steel £29,95

100 METRE WATER RESISTANT Alarm chronographs with countdown alarm. W100.
Resin case/strap £19.85. W150C Stainless steel case/resin strap. £25.95. W1508
Stainless steel case/bracelet £32.50.

CASIOTONE KEYBOARDS. New model: CT 301 14 instruments and 16 rhythm voices
(RRP £325) £275. CT201 £245. M10 £89.

SEIKO. New Calcutator watch/stopwatch /Five alarms. £69.95.

Send 25p for our illustrated catalogue ot Casio and Seiko

Include VAT and post and packing. Remember, we
will beat any lower advertised price by 5% providing

PR'GES the advertiser has stocks and we still make a small
profit! Just send details and your remittance for the
lower amount.

Send cheques, PO or phone your ACCESS or BARCLAYCARD number to:

Dept. HE, Beaumont Centre, 164-
167 East Road, Cambridge, CB1

TEMPUS

1DB. Tel: 0223 312866.




The Beginnings

of Real TV

Modem TV has origins dating back to the last century.
lan Sinclair traces some of the surprising

milestones on the way

Try asking a number of people if they
know who invented TV. If they come
up with aname at all, it certainly won't
be the name of any of the true pioneers
of television as we know it today.
Would you yourself recognise the
names of Nipkow, Rosing or Campbell-
Swinton? As we'll see, no one man in-
vented TV but of all the contenders,
Cambell-Swinton comes nearest to
being the inventor of the system we
know, even though the technology of
the day was unable to permit him to
demonstrate how correct his ideas
were.

Let’s look, then, at the long chain of
events which shaped the TV system of
today and the men whose efforts
made it all possible. We could start
with Berzelius in 1817, whose
discovery of selenium introduced the
first photoconductive element to us.
Alternatively, we could choose
Becquerel who investigated
photovoltaic cells in 1839 and, in-
cidentally, also discovered radioactivi-
ty. Probably the best start, though, isin
1873 with the first engineering ad-
vances, as distinct from purely scien-
tific discoveries. In that year, the
telegraph engineer, Willoughby Smith,

-published brief details of a remarkable
discovery — that selenium was
photoconductive. Selenium had been
known since Berzelius’ discovery of it
in 1817, but it had not been put to any
practical uses. Berzelius had noted that
it conducted electricity, though very
poorly: so that his discovery ranks as
the first discovery of a semiconductor.
Willoughby-Smith’s interest was in us-
ing selenium to make high-resistance
values for use in measuring in-
struments. His assistant had noticed
that these instruments gave different
readings as the light falling on them
varied, and had gone on to discover

18

that the resistance of selenium
decreased when the material was ex-
posed to light.

Selenium In‘Image
Transmission

At this time, Graham Bell was working
on the device which he was to an-
nounce in 1875 — the telephone. The
twoideas prompted many inventors to
put forward ideas for devices which
would transmit images over telephone
lines, facsimile transmission as we call
it today. One scheme, devised by
Carey in 1875 was for a large set of
selenium cells linked to a correspon-
ding set of electric lights by cables. It
would probably have worked, but
needed a large number of parallel lines,
one for each cell. An alternative idea
which he suggested used only a single
wire for transmission, and included,
for the first time, the principle of scann-
ing the cells at the transmitter’. The
scanning mechanism was clockwork,
and though the transmitter could have
worked, there was no way of syn-

LIGHT FROM HERE
REACHES CELL AT
MIRROR POSITION 1

LIGHT FROM HERE.
REACHES CELL AT
MIRROR POSITION 2

chronising the receiver so that it would
correctly ‘unscramble’ the information
coming over the wire.

Need For Scanning

A working model of a facsimile
machine was demonstrated in 1881,
by Selford Bidwell, to the Royal Institu-
tion in London. The transmitter used a
single selenium cell, and the image
was formed by a pinhole in one end of
the box containing the selenium cell.
The position of the pinhole could be
varied by a set of cams, so scanning
different parts of the image in turn over
the seleniumcell. At thereceiver, a pic-
ture was re-constituted by electro-
chemical action using paper moisten-
ed with chemicals which changed col-
our when a current passed through
them. It worked — but the syn-
chronisation was purely mechanical —
the receiver was connected by a
revolving shaft to the transmitter. The

SIGNAL

\ FROM SUBJECT

Figure 1. Principal parts of Atkinson’s mirror
drum system: a) light from different parts of
the scene is b) reflected from each mirror as
it rotates. A large number of mirrors-can be
used so that the drum does not have to
rotate rapidly. Rotation of the dum causes
the reflected beam to scan different parts of
the picture
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whole machine is in the Science
Museum, which acquired it in 1908.

The need for scanning had been
recognised, and by the mid-1880s,
two important mechanical methods of
scanning were well known. Atkin-
son’s mirror drum (1882) used a set of
flat mirrors mounted around the out-
side of a drum. As the drum was
rotated, each mirror caused light from
areflected image to scan across a cell
(Fig. 1). The Nipkow disc of 1884 us-
ed a wheel with holes drilled in it to pro-
vide both horizontal and vertical
deflection at the same time (Fig.2), and
his Patent of 1884 contained all the
details of the apparatus which Baird
would later use.

5 it -
&

0.

Figure 2. Nipkow disc, the scanning system
used by most of the mechanical TV systems
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Figure 3. Drawings based on those in Boris
Rosing’s 1907 patent: a) scanning system
with rotating mirror drums mounted at 90° to
each other, b) construction of cathode ray
tube
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Beyond Selenium

The practical problem which
prevented these pioneers from pro-
ducing a 30-line TV picture in the
1880s was their use of selenium. Like
so many photoconductive materials,
selenium has a long time-constant, so
that scan rates of more than a few bits
(fragments of picture information) per
second were impossible. For slow fac-
simile work, this was of little impor-
tance, but for the transmission of any
sort of moving picture, the time-
constants were impossibly long. For
that reason alone, mechanical TV
systems were developed no further at
that time, and no new suggestions
were put forward.

By 1897, the possibility of all-
electronic TV came flickering onto the
horizon. In that year, Karl Braun
developed a workable cathode ray
tube which contained most of the
essentials of the tube of today.
Although the electron beam was

Hobby Electronics, March 1981

generated by passing current through
a gas at low pressure rather than by
thermionic emission, the deflection
system and fluorescent screen were
virtually the same as those we would
recognise today. The possibilities
which were opened up by this inven-
tion were immediately recognised by
research physicists, who seized on the
new device as a method of displaying
alternating voltages. Engineers took a
bit longer to see what might be achiev-
ed.

The first recorded suggestion that a
cathode ray tube could be used for
television seems to have come from
Boris Rosing.

Rosing was a teacher with the
St. Petersburg Technological In-
stitute, and he wasted no time in ap-
plying for a British Patent for his inven-
tion. Rosings’ TV system used
mechanical scanning at the transmit-

ter, by mirror drums mounted at 90°
to each other (Fig.3a). One drum
revolved fast to provide line scan,
while the other revolved slowly to pro-
vide frame scan. The cathode ray tube
(Fig.3b) was used at the receiver, with
its deflection coils fed from generators.
The scheme was unworkable because
the signals from the transmitter were
much too feeble to operate the
receiver: no amplification was then
possible.

Insight Into Modem TV

At about the same time, A. A.
Campbell-Swinton, an engineering
consultant, had become interested in
television and had concluded that
mechanical systems were too
primitive. In a letter written to the jour-
nal Nature (which is still where you’ll
find the first reports of significant new

<=
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SLIP RINGS OF
GENERATORS
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OF CRT
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Figure 4. Campbell-Swinton’s 1911 patented
sketch in simplified form. The sweep voltages
waere to have been generated by alternators,
because electronic oscillators were not possi-
bie at that time

discoveries) he described in outline all
the details we would recognise as
essential to all-electronic TV. An ex-

tract from the letter shows how far'

ahead his thinking was: ‘. . . employ-
ment of two beams of cathode rays
(one at the transmitting and one at the
receiving station) synchronously
deflected by the varying fields of two
electromagnets placed at right angles
to one another and energised by two
-alternating electric currents of widely
different frequencies, so that the mov-
ing extremities of the two beams are
caused to sweep synchronously over
‘the whole of the required surfaces
within the one-tenth of a second
necessary to take advantage of visual
persistence. Indeed, so far as the:
receiving apparatus is concerned, the
moving cathode beam has only to be
arranged to impinge on a sufficiently
sensitive fluorescent screen, and
given suitable variations in its intensity
to obtain the desired result. The real
difficulties lie in devising an efficient
transmitter . /]

It takes only slightly more modern
wording to be used as an acceptable
description of TV today, yet this was
published in 1908. Campbell-Swinton
recognised that there was much to do,
butin 1911 he took out a patent, and

“also delivered a lecture to the Rontgen
Societv in which he gave more details
‘about his proposal. Campbell:
- Swinton’s patented sketch, in
simplified form, is shown in Fig.4.

Need For Amplification

As it happened, one of the problems
which made early TV experiments im-
practical was being solved — DeForest

20
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had developed his Audion, the first
radio valve, and had shown that
amplification of signals was possible.
Though Campbell-Swinton was un-
able to build a working model at the
time, Marconi constructed one in
1937 to Campbell-Swinton’s original
plans, and it was exhibited at the
Science Museum.

The first World War put an end to
television experiments as such, but
had the side-effect of causing a rapid
development of radio and in particular
the use of amplifying valves.
Amplification was no problem in the
post-War era, and the ideas which.
Campbell-Swinton had so clearly
stated were picked up once again. The
brilliant engineer, Vliadimir Zworykin,
who had escaped from Russia to the
USA, developed the use of cathode ray
tubes for receivers, and also filed a pa-
tent for a camera tube which was later
developed into the Iconoscope. Philo
Farnsworth, working on more conven-
tional lines, developed another type of
camera tube which he called the Image
Dissector. Every part of Campbell-
Swinton’s scheme could now be
assembled — but electronic TV didn’t
appear.

Looking back, the reason must be
the immense publicity which accom-
panied Baird’s experiments: Using the
mechanical system of Nipkow and
Atkinson, Baird was able to produce
crude pictures. Other experimenters,

knowing the -limitations of the

mechanical system, dismissed these
results but to the uninformed public,
Baird had produced television and no-
one else had. Work on electronic
television suddenly became a secret
operation, hindered rather than helped

by secrecy, and with funds always in
short supply as speculators preferred
to put their money into something they
could see working. Television today
exists because of the far-sightedness
of several large companies who refus-
ed to jump on the Baird bandwaggon
and who recognised that Campbell-
Swinton’s scheme représented the on-
ly true TV system which could even-
tually be sold to the public. EMI and
Marconi in the UK and RCA in the USA
must share the credit for the
remarkable developments which took
place between 1923 and 1936.
Because of the secrecy which sur-
rounded the work of the two main
teams who were developing electronic
TV, itlooks likely that neither was real-
ly aware of what the other was doing,
but the basic scheme which had been
laid down by Campbell-Swinton en-
sured that both were, in fact, working
along very similar lines.

Need For An Electronic
Camera

In the USA, the team at RCA was
led by Viadimir Zworykin, and his in-
terestin television had been arousedin
avery direct way — he had been a pupil
of Boris Rosing at St. Petersburg
before his army service. After his
escape to the USA in 1919, when so
many army officers were being but-
chered for alleged lack of sympathy
with the revolution, Zworykin joined
the Westinghouse Research
Laboratories. At Westinghouse, his
research project was the construction
of an electronic camera tube on the
lines which had been proposed by
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Campbell-Swinton, though Zworykin
has said that at the time he was quite
unaware of the work of Campbell-
Swinton.

Zworykin realised that such a tube
would have to incorporate the normal
CRT electron gun and deflection coils,
but in place of a fluorescent screen it
would need to have a ‘target’ of
photosensitive material. The method
which Zworykin chose was a
photoemissive layer, using a material
which emits electrons when struck by
light. Thisisn’tthe placetolook closely
at the way in which this tube worked,
but briefly the idea was to use the light

of an image to cause electrons to be.

emitted from a set of small insulated
dots of photoemissive material. These
electrons were then replaced as the
beam from the electron gun scanned
the target, and the current caused by
the replacement of the electrons con-
stituted the signal. Zworykin called
this tube ‘lconoscope’, and first at-
tempted to take out a patentin 1923,
At that time, however, a working
model could not be constructed and
the patent was not, in fact, granted un-
til 1938. Zworykin had also put a con-
siderable amount of work into the
development of the receiver CRT,
moving from a device which used both
electrostatic and magnetic deflection
(Fig.5) to one which in all but dimen-
sions resembles the tube of today.

EMI. . . . . And The Choice
Of Lines

In the UK the research and develop-
ment effort centred round the newly-
formed EMI group. This was a com-
pany formed by a merger of the
Gramophone Company, Columbia
Gramophone Company and a few
other smaller companies, and this
group had already achieved a
mechanical systemusing 150lines. At
the time of the merger, Isaac
Schoenberg, another Russian citizen
who had studied at Kiev and had
escaped to Britain (in 1915) was ap-
pointed as Director of Research. This
was probably one of the best ar-
rangements since Rolls met Royce, for
Shoenberg had a remarkable ability for
spotting engineering genius and for
getting ideas put into practice. Two of
his team have made their names many
times over, A. D. Blumlein, who had
the distinction of holding more patents
in electronics circuitry than anyone
before or since, and Dr. J. D. McGee,
who is now Professor at Imperial Col-
lege, and who then was concerned
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Figure 5. Early Zworykin CRT (1923). Note
the use of a flat screen inside the tube to
avoid the distortion caused by the curved
outer face of the tube, if this were used as a
screen

with the development of the Emitron
camera tube.

When the EMI reseach team was
originally formed, its first briefin 1931
was to improve the mechanical
system, which was in fact done, first
to 180 lings and then to 243 lines. By
1932, however, the engineers were
convinced that the mechanical system
had too many limitations to be con-
sidered seriously and the EMI team,
like Zworykin’s team at RCA started to
concentrate exclusively on electronic
methods. The Emitron camera tube

~was a considerably improved version

of the original Iconoscope design, and
the work which Blumlein did on such
circuitry as timebases, synchronising
pulses, video amplifiers and VHF cir-
cuits ensured rapid progress. It's
worth remembering that everything
was novel, there was no experience of
such circuitry to draw on. In addition,
the handicap of secrecy surrounded the
project. There were several reasons for
this. Shareholders of the company
who had seen the mechanical system
wondered why EMI did not put
something on the market to counter
Baird’s efforts. Secondly, no-one was
quite sure how far the US efforts had
reached. Finally, there was a small but
noisy group of left-wing MPs who op-
posed all forms of research which used
money in times of hardship.
Fortunately, Schoenberg was able
to persuade EMI’s directors of the
potential of his system. It’s as well for
us that he did, because the work of
Blumlein on TV circuitry was the
pioneering effort which enabled us to
develop radar in such a remarkably
short time. Incidentally, the develop-
ment of the Merlin aero engine which

PLATES FOR VERTICAL

DEFLECTION
TUBE
FACE

was later to power the Spitfire was
also carried out under strong opposi-
tion from left-wing MPs, and the pro-
ject would probably have collapsed but
for money donated by Lady Houston.
Not surprisingly, the opposition col-
lapsed when Germany invaded Russia!

By 1935, the EMI team had suc-
ceeded to a point where an awkward
decision had to be made. They could
either market a 240 line system there
and then, or work on to develop a
higher-definition system. Schoenberg
took the brave step of deciding to go
for a 405 line interlaced scan system,
once again plunginginto the unknown.
It was a remarkably brave step,
because the BBC haa been broad-
casting on the Baird System since
1929, and the longer EMI waited, the
more difficult it would have been to
overturn the established system.

Once again, Schoenberg’s judge-
ment was correct. A Parliamentary
Committee had been setup in 1934 to
consider the various TV systems
which were available, and to decide if.
any could be made the basis for regular
public-service broadcasting. The Baird
transmissions were still experimental,
and the BBC was entrusted with the
job of putting out the EMI system
signals as well.

Once again, EMI was stepping into
the unknown. The Baird system, being
low-definition and sequentially scann-
ed (no interlace) needed a com-
paratively small bandwidth and could
be broadcast on the short-wave band.
The EMI system needed a much
greater bandwidth, and had to be
transmitted on VHF — a band which
was little used. No-one had ever
transmitted or received TV waveforms &
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on these frequencies before, and no-
one was quite certain whether it could
be done or not. The transmitter side of
the problem was handled by Marconi’s
Wireless Telegraph Company (as it
was called thenl).

The companies found themselves
in a two-horse race. Baird’s company
was using three camera systems. One
was a mechanically-scanned camera,
using 240 lines with 25 frames per se-
cond. The second system used film as
a method of televising scenes which
the Baird camera could not tackle —
which was most of theml The
mechanical camerarequired the whole
studio to be in darkness except for a
brilliantly-lit subject, so that only face
close-ups could really be televised live.
The intermediate-flm system was
designed to patch up this immense
handicap by filming the live scenes,
developing and fixing the film in a time
of one minute, and then using the film
in a mechanical TV scanner, in which
intense lighting could be used. Baird’s
third camera was an electronic one
developed under licence from Philo
Farnsworth but not sufficiently ad-
vanced to match the EMI equipment.

The tests started on 2nd
November, 1936 at 3.30 PM — and
there is a joke in EMI that the last joint
was soldered at 3.29! Certainly, the

View into back of Marconiphone TV receiver, model 702, 1938 (also shown
atbeginning of article). it has a 12" (300 mm) picture tube mounted vertical-
ly, which is viewed by means of a surface-silvered mirror mounted in the lid.
This was common practice in early receivers, where the tube was too long to
be housed horizontally. The tube had an EHT voltage of 5kV, was elec-
tromagnetically deflected but electrostatically focussed

EMI team was working frantically right
up to the last moment to perfect their
405-line 50-field system which was
immensely superior in quality to the
pictures which the Baird system could
offer. Each system was used for a
week, alternating between the two.

Amival Of Modem TV

There was little doubt about which
system was superior, but in any case
the Baird Company suffered a disaster
— afire at the Crystal Palace destroyed
all the equipment, including the Farns-
worth camera. The EMI-Marconi sys-
tem was chosen at about the same
time as Zworykin at RCA was announ-
cing the 525-line system which is still
used in the USA. Television as we
know it had arrived.

It hasn’t exactly looked back.
Schoenberg, always aiming to im-
prove the system, had discussed with
McGee the possibility of a greatly im-
proved camera tube, the Super-
Emitron. Once again, late working
became the normal way of life in the
Research Department and the Super-
Emitron was ready for the Coronation
broadcasts in 1937. This event pro-
vided so many ’firsts’ for TV that there
isn’t room to list them. Every camera

The Beginnings of Real TV

which could possibly be used was
pressed into service and the result was
an immense success. Despite the fact
that there was only one transmitter, at
Alexandra Palace, some 23,000
receivers were in use by 1939, and
pictures were being received at
distances which no-one had believed
possible, from Clacton to Brighton.

Thenitallended. The Second World
War shut down all work on TV in
Europe, and most of it in the USA. The
techniques which had been worked
out in that breathless period in the 30s
were turned to radar use. Tragically,
A.D. Blumlein was killed when an air-
craft, in which he was conducting
radar trials, crashed.

After the war, TV in Britain shakily
started again on 405 lines. It seems
out of character that Schoenberg
should not have insisted on going to a
higher line standard then, but the 405
line system seemed adequate at the
time, and we are, after all, only saying
farewell to it now.

Who invented television, then? It's
a complex story, but I'll put my money
on Campbell-Swinton, whose scheme
was the launching pad on which the
EMI team assembled their rocket.
Without his vision, we might well have
had to import the whole of the
technology from the USA.

Rear view of Ferguson colourstar TV, 1968. This was the first ail-transistor
colour TV in the world, and it uses a 25” {635 mm) Thom-Mazda tube. It
features modular construction: printed-wiring panels are removable for easier
_’svelagcijc':ehg. it was manufactured by Thom Consumer Electronics in Enfield,

Sex

Both receivers are on view in the Science Museum, London HE
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DIODES

e T Ty g reg o -

BC108 FALLOUTS
50 npn BC107/108 SJ124 £1

Manufacturers out of spec on volts or gain
or neither - Metal TO18 case - You test.

50 pnp BC177/178 sut244 f1

PP T TV WY

ASSORTED GERM. TRANS.
S$J135 20 Assorted Germanium Transmors — All
New and Coded types include ACs — 2Gs —
GETs-ACYs, e1c Lo . 1.00

AA119 £0.06 OA70 £0.08 IN40OS5 €0.07
BA100 £0.08 OA79 £0.08 IN4OO6 £0.08
BA148 £0.13 0A8! ¢o.08 IN4QO7 £0.09
BA173 €0.13 0A0 £0.06 INS400 £0.12
BAX13 £0.06 0A9! £0.06 (N5401 £0.13
BAX16 £0.06 0A95 £0.08 IN5402 £0.18
0A200 €0.06 N34 £0.068 IN5404 €0.1%
0A202 £0.07 IN60 £0.07 IN5406 £0.19
BY100 £0.183 IN4148 £0.05 IN5407 £0.23
BY126 £0.12 INA002 £0.04 IN5408 £0.28
8Y127 €£0.14 IN400O3 £0.085 (S44 £0.03
OA47 £0.08 IN4004 £0.08

AUDIO AMPLIFIER ,L

UJTs & FETs

UT46/T1S43 £0.18 2N4860
BRY56 £0.26 2N4220

5 watt Audio Amplifier Module.

Special Clearance Offer

0O/No. AL20. £2.50

CAPACITOR PAKS

4.7uF-10uf

16201 1B electrolyncs

16202 18B electrolytics 10uF-100uF

16203 18 electrolytics 100uF -680uF
AN 3 ot SPECIAL PRICE of £1.30

16160 24 ceramic caps 220F-820F

16161 24 ceramic caps 100pF-390pF

Silicon Fast Switch

NPN - like 2N706/2N2369
You select by test!

0/No. $J125. 50 for £1

Special introductory Offer

COMPUTER ICs
EPROM 2708 « £3.00
EPROM 2516/

2716 @ £6.00
D.RAMS 4116 @ £2.25

FM TUNER
SJ141 FM Tuner (Front End) with AM twin gang
capacitor 87-109MMZ 5-10 volts wpply — data

ALL AT ONLY £1 sach

22 pin
24 pin
28 pin
40 pin

sheet supplied £2.50

FM Indoor Tape/Ribbon Aerial
O/No. 107. 40p each

HI-FI CAR AERIAL
. 4-section fully retractable & locking SPECIAL
PRICE.

0/No. 109. £1.40 sach

16162 24 ceramic caps 470pF-3300pF
16163 24 ceramic caps 4700:F-0.047pF
ANl 4 st SPECIAL PRICE OF £1.80

RESISTOR PAKS
Order No.
16213 60%W  100ohm-820chm
16214 60%W  1K8.2K
16215, 60%wW  10K.B2K
16216 60%W  100K-820K
16217 40%W  100chm-B20chm
16218 404w 1K8.2K
16219 40mw  10K-B2K

40%W

MJ2955 (PNP Complementary to 2N3055) T03

to 75
£0.50

ZN4|4
ORP12

SEE OUR SPECIAL
INCLUSIVE APRIL
ANNOUNCEMENT IN
PRACTICAL ELECTRONICS,
PRACTICAL WIRELESS,
EVERYDAY ELECTRONICS

POPULAR (CMOS)
CD4001
gg:g?? 1 of each, normal price £1.80
©D4017 for 5 — Qur price £1.30 for 5
CD4081 O/No. SJ1245

SPECIAL OFFER LINEAR ICs

NE5S5S 5 for £0.90
741p 5 for £0.80
NE556 5 for £2.50
LM380 5 for £3.50
72723 14 pin 5 for £1.75

CA308S 1 for £0.75

BI-PAK'S OPTO BARGAIN!
Valued at over £10 -
Normal Retail

We offer you a pack of 25 Opto_devices to
Include LED's large and small in Red. Green,
Yellow and Clear. 7 segment Displays both
Common Cathode and Common Anode PLUS
bubble type displays - like DL-33. Photo Tran-

VOLTAGE REGULATORS
Cast 70220

Positive Negative
uA7805 £0.65 uA7905 £€0.70
uA7812 £0.85 uA7912 €0.70
uA7815 £0.65 uA7915 £0.70
uA7818 £0.65 uA7918 £0.70
uA7824 £0.65 uA7924 £0.70

GERM. TRANSISTORS

The last of the Germanlum PNP-OC71-71-75 etc.
Mullard Black / Glass Type — You test (5 could cost

you thatl}

0/No. SJ126. 60-pce £1.

GERM. POWER TRANS

AD149-0C26-AD140 £0.50 sach

AD142-0C28-2N36 14 £0.66

sach

sistors — simitar to OCP71 and Photo Detectors —
like MEL11-12. This whole pack of 25 devices
will cost you-Just

£41

and we guarantee your money back if you
are not completely satisfied.
Full data etc included

O/No. SJ120.

Semiconductors from Around the World

0

A collection of Transistors, Diodes, Rectifiers. Brid es,
IC's, SCR’s, Triacs both Logic and Linear + Opto’s all of
which are current everyday usable devices.

100 |

Guaranteed Value over £10 at Normal Retail Price
yours for only £4.00

Data etc in every pak.

SILICON TRANS.

SJ25 100 Silicon NPN transistors all perfect
coded - mixed types with data

uivalent sheet — no rejects £2.50

Siticon PNP transistors ail pefect

coded ~ mixed types and cases, data

& equivalent sheet £2.50

§J27 50 Assorted pieces of SCRs. diodes &

rectifiers incl. stud types, all perfect —

no rejects, fully coded — data incl. £2.50

[:1
$J26 1

TTLs

8J2B 20 TTL74 series gates — assorted 7401-7460
£1.00

T NPN TRANSISTO

0/NO:1609 PCB Etch Resist Pen €0.55 |

$J138 Paper PC8 5-pieces — approx. 200 sq. ins. |
.. EVTS

SJ139 Giass Fibre PCB S-pioces—approx. 200 3q.

ns. 5
$J140 Mixed PCB single-sided paper — ﬂngla and
double-sided Glass Fibre — 5-pieces — approx.
200 9q. ins. < g £2.00

CAPACITORS
SJ11 150 Caps. mixed types & values. £0,50
§J12 60 Electrolitics all sorts mixed.  £0.50

SJ13 40 Polyesler/polystyune capachors
.50

SJ14 50 CZBO tvpa capacitors mixed. £1.00
SJ15  Polystyrene Caps 1. 160v £0.50

Mixed DTL ALL New and COded
S30-0008 owr mix 10 tor
0/M 24133

SJ1 200 Resistors mixed values. !! !!

S$J2 200 Carbon +3

preformed.
SJ3 100 } watt miniature resistors mhed
£0.50

values.
watt resistors mixed valyes  £0.50

SJ4 60
SJ5 50 1-2 watt resistors mixed pot values.
£0.50

S$J7 30 2-10 watt wirewound resistors
mixed. £0.50

resistors wa 1
0.50

Order No. SJ220

PRECISION VOM MULTIMETER ,

20,000 ohms/volts DC.
Complete with test leads &
instructions.

OUR SPECIAL OFFER |
PRICE £11 each o~
O/No. 1323

Use your Bavclax or Access Card!

TRANSISTORS

AF118 £0.40 AC187 £0.20
AF118 £0.45 ACI87K £0.35
oc7 £0.12 aC188 £0.20
ocrs £0.26 ASZ17 £0.80
oc76 £0.30 BC148C £0.07
oc79 £0.35 §C149C £€0.07
gg‘af g- ;; BC157 £0.08

- BC159 £0.08
0Cas €0.18  oCP7Y £€0.30

GENUINE MULLARD

complete range 3PF-4 700PF.

SUPER VALUE
O/No.SJ121. £1

DISC CERAMIC CAP

100 Disc Ceramic Cap. Mixed values covering

P

SWITCHES

h-t

ke. 6mm panel

O/No. SJ131.5 for £0.50

Push-10-break as above.
0/No. SJ132. 4 for £0.50

Silices gl Sink Compound. Jml

nnap Sp
34134 Shoe Switchar Low veltage and moias lnu 12 mr £1.80

1607
s122
$123

1508/
1508,

2nd Quality Paks
10 Assorted colours & sizes
10.125 RED
10.2 RED

LED CLIPS

125.125
2

£0.65 l
£0.50
£0.50

5 for £0.10
$ for £0.12

§J638 30 ZTX300 type
pve-'ovmed for

transistors NPN
P/C Board colour
Elue-all erfact. £1.00

SJ70 25 BC107 NPN 106 case pertfect
transistors code Green Spot. £1.00

SJ71 25 BC177 PNP TO106 case perfect

SJ16 40 Low volts elecirolitics mixed values
uptol £0.50

TRANSFORMERS

M REM mary 240v
No.  Secondary
2021 6v-0-6v 100mA £0.75
2023 12v-0-12v 100mA £0.88

2035 240v Primary 0-55v 2A Secondary
£5.50
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CASSETTES
SUPER VALUE &
A GREAT SAVINGII!

€120 Dindy Cassettes -
Low noise — astounding
value and sound.

0/No. $J32. 10 for £3.50

transistors code C1395. £1.00
$J72 4 2N3055 silicon power NPN
transistors TO3 £1.00
POTENTIOMETERS
16173 15 Assorted Pots to 50
SJ54 20 Assorted Stider Pots
SJ56 10 100 K Lin Shider Pots 40mm to 50
16186 25 Pre-sets Assorted £0.5
SJ49 8 Dual gang carbon pots log and Iin
mixed values 1.00
SJ50 20 Assorted slider knobs -

£1.00

chrome/black

MISCELLANEOUS

ODDMENTS

S$J137 Assorted Cable Grips snd Cabinet Fosl 50
pieces for

$J136 N-ckel Cadnmium rechargeable Cell 35000-
HP2 siz

Calculator CmpType GOM2-C500 24 -pin MOvah

0.50

Dats
20!5 IC Insertion—Extraction Tool to 52

16170 50 rneues asst. colours singie strand
£0.5

16187 30 meues stranded wire mixad colours
£0.50

168178 5 Main slider switches assorted. £0.50
$J76 Board containing 2x5-pin DIN
sockets 1B0° & 2x2-pin DIN loud-
speaker sockets. £0.30

TAG136D £0.40
8A 400v T0-220 isolated

TAG425 £0.60
Diac D32/BR100 £0.15
SCR C106D plastic case £0.30

KNOBS

S$J62 5 15mm chrome knobs standard push
fit £0.50

Instrument knob - black winged
(29 x20mm) with pointer. }* standard

screw fit. £0.15
SJ64  Instrument  knob black/silver
aluminium  top A

(17x15mmj. #
standard screw fit. £0.

Send-your orders to: Dept. 'HE 3, BI-PAK, PO BOX 6, WARE, HERTS.

SHOP AT

3 BALDOCK ST, WARE, HERT

TERMS: CASH WITH ORDER SAME DAY DESPATCH, ACCESS,

"BARCLAYCARD ALSO ACCEPTED. TEL: (0920) 3182. GIRO 388 7006
ADD 15% VAT AND 50p PER ORDER POSTAGE AND PACKING.
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Results of HE
Electronic Games

Competition

We're pleased to announce the results
of the competition published in the
January 1981 issue of HE. You will
remember that first prize was the ex-
citing new programmable TV game
from Rowtron, with a selection of car-
tridges for good measure. Second prize
was the hand-held Space Invadergame
from Entex. We offered one of the latest
HE T-shirts to each of the 20 runners-
up.
) Now for the bad news. No, we
haven't lost the entries (or the prizes!)
but out of the 400-odd entries we
received, only 17 (4.25%) got all the
answers right! So there was no need for
us to worry about using your suggested
last line to our limerick in a "tie-breaker’.

The Winners

1st Prize Anthony Clarke, Spondon,
Derby

2nd Prize Jeff Jones, Risca, Gwent

Runners-up

Tufail A. Ansari, Southall, Middlesex
Derek Blamire, Llandudno, North Wales
R.W. Chandler, Adel, W. Yorks

P.C. Clift, Sharness, Gloucestershire
Andrew Donaldson, Harpenden, Herts
D.F. Downing, Ashiford, Kent

G.U. Fenton, Falsgrave, Scarborough
T. Holt, Codsall, Staffs

Bruce C. Joslin, Henleaze, Bristol

M. Moore, Peterborough, Cambs
G.F.P Room, Corringham, Essex

John Sedgeman, Sherburn Rd. Est.,
Durham

E.L. Stock, Pontypridd, Mid Glamorgan
Stephen Walls, Stockton, Cleveland
David St. George, London

As you can see from the picture
right, Sally Holley, HE’s new Adver-
tisement Representative, was chosen
to draw the winning entries. The draw
took place on Thursday 8 January, and
we're glad to say that only two entries
came in after the closing date of 1
January.
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The Answers

Now, before the arguments start,
printed below are the original questions
together with the correct answers. As
we said on the entry form, no cor-
respondence regarding the competition
will be entered into, AND the Editor’s
decision is final.

1) Which component is used as a
'White Noise’ generator in the
Chuffer project this month?

Q3 (Note that ‘a BC182L tran-
sistor’ or just ‘a transistor’ was
not sufficient)

2) What.is the maximum power
rating of each channel in the
Sound-To-Light project?

1.2kW

3) How many times is the word
‘games’ used in this month’s
feature on electronic games?

50

The moment of truth: HE's Sally Holley takes the
plunge for the 1st-prize winner

4) Who sells the cheapest
BC 109 amongst the advertisers
in this month’s HE?

Watford Electronics (Note
BC709 not BC109A or other
gain derivatives, nor bulk buys or
assortments)

5) What is the maximum number
of ‘revs’ that can be displayed on
the HE Tachometer project?
7000

6) What is the impedance of the
High-impedance Voltmeter that
will be appearing in next month’s
HE?

In excess of 11 million ohms (also
correct: over 11 million ohms,
over 11 M, or even >11 x
10%Q2)




At last, after a few tries, out comes the winning
entry

1L =1 I

1
1

The Limerick

Most entrants had a go at the last line to
this, and we must thank David St.
George, one of the runners-up, for his
observation: ‘This is'not a limerick! The
last words of the 1st and 2nd lines
should rhyme!”

This was confirmed by the Concise
Oxford Dictionary, which states: ‘Kind
of humorous verse, esp. five-line form
often epigrammatic or indecent, with
rhymes aabba...".

Well, curs wasn’t indecent {nor did
anybody supply an indecent ending)
but it was in abccb form.

Enough of these technicalities: we'll
simply present a selection of endings
below and leave you to judge which are
the best ... or the worst.

Right in the middle of Modmags
Clever Dick was opening his mail
As he opened one pack
It made a loud crack
(You ll notice that we‘ve corrected the
‘on pack’ error in the original)

And now he reads *’H.E."”’ using brail
Dan Gillham, Guildford, Surrey

And out poped [!| a man from Mars
V. Stanley, Cambridge

It couldn’t have been fitted with ‘safe
fail’
C.T. Hearne, Chalfont St Peter, Bucks
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Now Modmags has something for sale
David Melvin, Sherborne, Dorset

And out fell ’A PET’* minus tail
Max York, Mundlesley, Norfolk

And his false teeth fell into.a pail
D. Powell, Prescot, Lancs

And a voice said ‘HE is now on sale’
J. Burns, Ewell, Surrey

That's a new kind of programming in

brail
M. Souter, Sevenoaks Weald, Kent

And out popped Fletch with a wail
A. Woodward, Coppull, Lancs

And promptly blew off all his nails
S. O’Callaghan, Guildford, Surrey

He found a party grenad [!] from lraq
Andrew Hodson, Kendal, Cumbria

And exploded with a siren-like wail
J. Madigan, Crick, Northampton

And his desk was awash with real ale
B. Fuller, Keighley, W. Yorks

Good Lord, its [!] short circuits, they're
back!
Pete Hodges, Tyseley, Birmingham

IC said CD, and he shouted for joy,
A motto, a hat and a toy
Paul A. White, Cookridge, Leeds

‘Twas a spaceship in graphic de-tail
N.N. Lindsey, Reading, Berks

Rolled over and said ‘‘Hows That!”’
Nigel Schwarz, Temple Cloud, Nr
Bristol

And he hosed himself down with Pale
Ale
Robert Hannah, Feltham, Middlesex

And blew the Editor to rags!
P.W. Dix, Enfield, Middlesex

And out popped a little alien
Who was bumnt and all black
Adrian Hallas, Midlothian, Scotland

Now his electronics are hung on a nail
Bobby Grindlay, West Calder, West
Lothian

Went he as pale as a pail of pale ale!
Winston Harratt, Congleton, Cheshire

And shorted his ‘Chuffer’ to the rail
H. Edwards, Stockport, Cheshire

And out fell a crate of brown ale
David Shea, Old Windsor, Berks
An ‘HE’ project that didn’t fail
D.F.Downing, Ashford, Kent
Perhaps we’ll make it easier next

time: see under Monitor this month for
details of our next competition.

25



COMPONENT
CABINET
IDEAL FOR THE
NEWCOMER TO
ELECTRONICS

Contsins hundreds of brand new resistors,
capacitors, transistors, diodes and 1.C.s. All usefut
values, caretully chosen to help the new construc.
101 pursue his hobby without tinding himset! short
of some vital parts. All parts contained in clearly
marked begs in a plastic storage cabinet 232 X
121 X 185mm wath 9 drawers into which il parts
can be neatly located. I bought indmduaity parts
plus case would cost over £50 but we are otfering
this for ONLY €33.98 ¢ £1p. & p. Simply send &
cheque or P.O. for £34.98 for immediate de-
spatch,
CONTENTS:
00 ' watt resistors

20 Wire wound resistors

70 Ceramic Capacitors

70 Mytar Capacitors

50 Polyester Capacitors

56 Electrotytic Capacitors

61 Transistors

12 iCs

20 LEDs

55 Drodes and rectfiers
Altogether 614 components,

Plus FREE surprise gift.

P.C. ETCHING KIT Mk V
The best value in etching kits on the market ~
contsins 100 sq ins copper clad board, Ferric
Chloride. Etch resist pen, abrastve cleaner, two
miniature drill bits. etching dish and instructions.
AN for £4.95.

CALC CHIPS 60pl1
New full spec, supplied with data. Type MK50321
— tull function inc. memory. Only §0p

DISPLAYS
B and 8 digit 7-segment bubbie type for above
chips — most have minor faults, dud segment. etc.
Mixture of 2 or 3 different types with data. 5 for
£1.

EX-COMPUTER PANELS
2527 2 X 6V reed relays, 6 X 25030 or 252306
X 400V rects, + Rs. Only 50p.

together with code sheet. From simple gates to
complex counters, 20 ICs £4; 100 ICs £4.

BUZZERS, MOTORS
& RELAYS

2401 Powertul 6V DC buzzer. all metal cpnstruc:
tion, 50mm dia X 20mm 85¢.
2402 Miniature type buzzer, 6, 9 or 12V, only
22x 15X 16mm. Very neat 65p. .
~450 Miniature 6V OC motor, high guahly type
32mm diaX25mm high, with 12mm spindle.
Only £1.
2459 115-230V ac high tarque motar with geared
reduction down to 60 rpm. Siurdy construction,
70mm dia x 20mm Spindle 6mm dia x 20mm
long. Only £2.
WRB92 Heavy Duty 12V relay. ideal for car use —
single 15A make contact. Coil 25R in sealed metal
can with mounting bracket B5p.
WB890 DIL Reed retay SPCO 2.4-10V. 200R coil.
Only £2.20.
W847 Low protile PC mnig 10 x 33 x 20 mm 6V
coil. SPCO 3A contacts. 93p.

VEROBLOC BREADBOARD
New lrom Vero, this versatile aid for building and
testing ¢ircwits can accommodate any size of IC.
Blocs can be joined together Bus strips on X & Y
axis — total 360 conneaion points for just £4.15.

ELECTRONICS

A NEW AND EXCITING HOBBY!!

B8I1G WELL ILLUSTRATED BOOK
Ideal for beginners — gives
1ots of generat information
~ explains how to build
lots of projects :
Intercom.  Rain Alarm,
Radlos, Organ,Parking

NO SOLDERINGs
required. Just needs
4%V battery.

£17-50 inc. vAT & Post

Also

ADVENTURES WITH MICROELECTRONICS
— Explore the world of silicon chips —

All components & Deck, £27.95irc VAT A Paxt.

2529 TTL pack — Panels with 74 series on.’

GREENWELD

.443FMILLBROOK ROAD, SOUTHAMPTON SO1 0HX
All prices include VAT—just add 40p post. Tel (0703) 772501

THE SPECTACULAR
1981 GREENWELD
Component Catalogue
Bigger and better than everdit

60p discount vouchers.

First Class reply paid envelope

Free Bargain List

Priority Order Form

VAT inclusive prices

Quaniity prices for bulk buyers*

Free IC Data Sheet

SEND 75g (inc. post) FOR YOUR COPY
NOW!}

BUY A COMPLETE RANGE OF
COMPONENTS AND THESE
PACKS WILL HELP YOU

ALL PACKS CONTAIN FULL SPEC. BRAND NEW
MARKED DEVICES — SENT BY RETURN OF
POST, VAT INCLUSIVE PRICES.

EE RS

K001 50V ceramic piste capacitors. §%, 10 of
each value 22pF to 1,0000F. total 210. £4.80.
K002 Extended range 22pF 10 0.1u F. 330 values
£7.66.

K003 Polyester capacitors, 10 each of these
values: 0.0%, 0.015, 0.022, 0.033, 0.047,
0.068. 0.1. 0.15, 0.22. 0.33. 0.47u, 110 .
altogether tor £5.40.

KOO4 Mylar capacitors, min 100V type 10 each
all values from 1.000pF 1o 10.000pF. Total 130
for £4.70.

K007. Elecirolytic capacitors 25V working small
physical size. 10 sach of these popular values 1,
2.2,4.7,10, 22, 47, 100u F. Total 70 for £3.59.
K008 Extended range, as above, also including
220, 470 and 1000 . Total of 100 for £8.35.
K021 Miniature carbon film 5% resistors CR25 or
similar. 10 of each value from 10R to 1M, E12
series. Total 610 resistors £5.95.

K022 Extended range. Total B50 resistors from
1R 10 10M £8.20.

K041 Zener diodes 400mW 5% BZY88, etc. 10
of each value from 2.7V 1o 36V, E24 series. Total
280 for £15.95.

NEW K051 LEDs — 10 each red, green & yollow
3mm & S5mm, with clips. Total 60 LEDs tor £8.85

REGULATED PSU PANEL
Exclusive Greenweld design — better spec. than
anything on the market being oftered at the price.
Panel 110X B2Xx33mm high contains all com-
ponents ncluding bridge rectifier and smoothing
capaciior. Ready built and tested — just add 8 30V
2A transformer and two pots tor a tully variable
voltage and current supply.

SPEC: Output voltage 0-2BV

Output current 20mA-2A

Saurce Impedance OR1

Open circuit npple 10mV
Send SAE for full details of the many ways this
usetul module can be used, together with price list
of pants for vanious options. Only £7.75

TRANSISTOR PACK K516

Take advantage of this unbehevable oftert!

Small signal NPN/PNP transistors in plasuc
package at an incredibly low. low price!l Aimost all
are marked with type number — almost all are tull
spec. devices. Some have bent leads. Over 30
ditterent types have been found by us including
BC184/212/238,307,328. BF196/7:
21x107/8/9/342/4507 550, etc. Only avail-

able as a mixed pack at £3 per 100, €7 per 250,

£25 per 1,000.

ELECTRONIC AIR FRESHENER
KIT

®Battery Operated
®Replaceable Fragrance
®Continuous Air Freshening
®Robust Construction
This novel kit contains everything you need fo
make one of the most advanced air tresheners of
ats kind. Styled 10 take its place in any room in your
home and do its job quistly and unobtrusively
The automatic timing circuit switches on afan fora
few secands at regular intervals to send an odour
neutralising fragrance o every comer of your
oom.
The kit includes components for EITHER a 4 or 15
minute hming circuit, miniature 0.C. motar and
moulded parts in high impact styrene to provide an
easily maintained. elegant appearance

ONLY £7.95. |

* POWERFET AMPLIFIERS *

A

PFA 120
120w into 8¢}

Conservatively rated, high quality

P O
designs with substantial 80w into 8Q).
_heatsink/mounting bracket. THD=0.008%. THD <0.005%.
S/N:|§0dB. S/N 120dB.
5 5 Post & packing 75p  Kit £13.95 Kit £21.55 J
e | e Built £15.95 Built £23.85

CA3140E
MC3401

TLOBY 2 POWERFETS

TLOS2 BD512 {60v. 1'AA. Pchan.)
2102 BD522 (60v. 1%A. Nchan.} 80p
VNBTAF (60v, 2A, Nchan.) 75p
25049 (140v. 100w. Pchan.)  340p
25K134 (140v. 100w, Nchan.) 340p

- SCOPE TRACE DOUBLER P.C.B.-
85p Built C/W shift, chan. select. cho-
prate controls and instructions. use-
fut display from DC to 10MHz. Runs
from 9V battery £9.95

CAR AMP I.C. HA 1388 Bridge amp
.delivers 18w 195p.

HI-FI ON TWO CHIPS Heatsink for above 40p.

HA12017 {Preamp 0.001% distor- . 4
i G ety VCA High quality design offers at-
:%: g-LEMtho/nionglapplicaon) tenuation from 0dB to —90dB. S/N

1397 (P i | 90dB. THD 0.01%, BW. DC to
gﬁzfdiﬁ‘g,ﬁzfﬁ'fpf?ﬁﬂ‘f 80 100KHz. Complete components set

Both with data and circuits and circuit £2.50

P&P 35p Mail orders to 148
M R Quarry Street, Liverpool LZ5
& a 6HQ. Tel 051 428 2651

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

“PARNDON ELECTRONICS LTD.

Dept. No. 23, 44 Paddock Mead, Harlow, Essex CM18 7RR. Tel. 0279 32700

RESISTORS: Y4 Watt Carbon Film E24 range 4+ 5% 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) s
B £8-50 per thousand mixed. {Min 50 per value) #
Special stock pack. 60 values. 10 off each 25-5/0,,/

DIODES: ina148 3p each. Min order quantity - 15 items.
£1.60 per hundred

DIL SWITCHES: Goud plated contact in fully sealed base - solve those
programming problems.
4 Way 86p each. 6 Way £1.00 each. 8 Way £1-20 each.

DIL SOCKETS: High quality. low profile sockets:
8pn- 10p. 14 pin- 13p. 16 pin — 15p. 18 pin - 19p. 20 pin - 25p.
22 pin - 29p. 24 pin - 35p. 28 pin- 39p. 40 pin - 57p.

ALL PRICES INCLUDE VA.T. & POST & PACKING — NO EXTRAS
MIN. ORDER - UK £1-00. OVERSEAS €5 - CASH WITH ORDER PLEASE
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ANNDUNCING |
A NEW SEW
DIF IBASIC
ENECWIRONICS

This 5 volume set contains over 500 pages.
Bound in stiff linen. Cover size 8%in x 5in.
Price £10.00 per set (we pay the postage)

Book 1. Introducing Electronics
Book 2. Resistors/Capacitors
Book 3. Inductors/Diodes

The manuals are unquestionaby the finest and most up-to-date available
and represent exceptional value.

| This series has been written in a fascinating, absorbing and exciting
way, providing an approach to acquiring knowledge that is a very
enjoyable experience. Suitable for industrial trainees, City and Guilds
students, DIY enthusiasts and readers of electronic journals.

Each part explains electronics in an easy-to-follow way, and contains
numerous diagrams and half tone blocks with construction details and
circuit diagrams far making the following transistor projects: Lamp
Flasher, Metronome, Wailer, Photographic/Monostable Timer, Metal
Locator, Geiger Counter, Radio Receiver, Intercom., Intruder Alarm,
Electronic Organ, Battery Eliminator, Anemometer, Sound Switch,
Light and Water-operated Switches, Pressure-operated Switches, Light
meter, Radio Thermometer, Ice Alarm,

Book 4. Meters/Voltage-dividers
Book 5. Transistor Project Circuitry

Order Now:

Selray Book Company
11 Aspen Copse,
Bromley,

Kent. BR1 2NZ

OUR 100% GUARANTEE 7

Should You decide 10 return the set after 10 days exam.
mation, your money will be refunded by return of post

] Amount enclosed: £

0
I Name: ]
I 1
1

] Address: HE3
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Building Site

What's important about wire? Keith Brindley advises you on the correct types to use in your

projects

IF YOU HAVE read the article on the HE
Public Address Amplifier project this
month then you will have come across
the reference (page 13) to different
types of wire (screened cable at the in-
put and heavy gauge wire at the output
and for the power supply connections).
If you are an enquiring reader (and judg-
ing by the letters we receive, many of
you are), then you may ask why we use
one type of wire in one place and yet an
entirely different type elsewhere. After
all, surely the oniy real purpose of a
piece of wire is to join parts of a circuit
electrically, so that a low resistance ex-
ists between two points? So why are
different varieties used? Well, | gave the
clue when | said /ow resistance. You
see, NO wire of any length can have
zero resistance. A wire will always
possess a finite resistance, however
small, perhaps only a thousandth of an
ohm (0.001R). Now, resorting to a bit
of electronics theory, Ohm’s Law
states clearly the relationship between
voltage, current and resistance, given
by:
v V = IxR,
where V is the voltage, | the current and
Rthe resistance. Putting a few numbers
in this equation, say a length of wire has
an overall resistance of 0.1R and the
current through it is 5 A. The voltage
between one end of the wire and the
other will be:
V = 5x0.1
= 0.5 volts (0.5 V).

Now, 5 A may seem to be a very large
current and you could be forgiven for
thinking that none of your projects
would ever pass such an amount, but
you would be wrong. Take the PA
Amplifier for instance: although it pro-
bably draws an average current of only
a few hundred milliamps (mA), during

large-volume peaks the current surges

can be around and over 5 A. So, with
this project, it is possible that 0.5 V
could be easily ‘lost’ along a length of
cable having the above specifications.

A voltage on the connecting wire
means that a voltage drop occurs bet-
ween the two circuits connected by the
wire and Fig. 1 shows this graphically.
In this example, two leads are con-
nected between a power supply and a

Hobby Electronics, March 1981

VOLTAGE
DROP Vv
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Figure 1. Showing how less than the original
voltage is developed across the circuit because of
the resistance of the power supply leads

- =
)
!-’\/V\/‘ T
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RESISTANCE OF "'_L
THE CONNECTING T
WIRES 12 VOLTS CIRCUIT

12 VOLTS -2v

circuit. Any voitage drop across one
lead will be mirrored in the other,
because they both have about the same
resistance and not all the power
available is passed onto the following
circuit. The result is that not only does
the voltage across the circuit vary with
current flow, but the earth rail of the cir-
cuit (which should be at O V) changes
in voitage: thus it is ‘fioating’. in an
amplifier, particularly one producing
more than a couple of watts output, a
fioating earth can result in instability
and unwanted noises from the
loudspeaker.

The only solution to the above pro-
blem is to use the correct thickness of
wire for the job. Make sure you choose
the wire by its current rating, such as
1 A, 2 A etc. Figure 2 shows a selec-
tion of wires ranging from 0.5 A rating
to 10 A rating.

The wire recommended for most HE
projects is multi-strand wire, which is a
collection of strands of the conducting
material grouped together and covered
with insulating material. The wire can
be classified by the number of strands in
the group and the thickness of each one
(e.g. 10/0.1 — a group of ten strands,
each 0.1 mm thick). However, another
category is the single-strand type,
which is, as its name suggests, one
single length of wire. Inevitably, single-
strand wire is more brittle than its multi-
strand counterpart, so if you use it to
wire up one of your projects, be warned
that if any movement of a connection
occurs, the wire might break. | would
always advise you to use only multi-

THE EFFECTIVE VOLTAGE

ACROSS THE CIRCUIT WHICH
VARIES AS THE CURRENT THROUGH
THE CIRCUIT CHANGES

strand wire to wire-up a project. You
should certainly never use single-strand
for wiring to mains plugs.

So where do you use single-strand?
There are three main places, each using
a different variety or single-strand wire:

® on a breadboard (see Fig. 3)
where connections are made from one
socket to another. You shouidn’t use
multi-strand here because the thin
strands tend to break off and get stuck
inside the sockets

@® as alink on a circuit board. Tinned
copper, single-strand uninsulated wire
is ideal and makes really neat links

@ to make a coil. Certain circuits re-
quire an inductor and often these canbe
hand-made by winding a number of
turns of single-strand wire on an in-
sulated former. To prevent short-
circuits between the tumns, the wire
needs to be insulated, and the standard
procedure is to use coated wire which
has a layer of poiyurethane on it. Mak-
ing the connections at the ends is easy:
you can either scratch off the last %4 “ or
so of insulation with a sharp knife
(watch your fingers) or, with a hot
soldering iron, melt it off

Finally we come to screened leads,
which are normally used at the inputs of
high-gain amplifiers to help prevent in-
terfence. The main cause of the in-
terfence is capacitive pickup and
Figs. 4 & 5 show the principle of its ac-
tion and how to prevent it. In the ex-
amples shown, a high-gain amplifier is
used to raise the output signal of a
microphone to the level required to
drive a loudspeaker. The two connec%?
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Figure 2. Examples of some different thicknesses of wire with cument
ratingsof 0.5 A, 1 A, 2.5 A and 13 A

tingleads are separate pieces of wire. In
an ideal world this simple circuit would
work but, especially in electronics, the
worldis far fromideal. You see, any two

wires not in electrical contact but lying
close beside each other form a
capacitor — usually represented by two
conductive plates separated by an in-

MAINS LEAD CARRYING
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240 VA

40V

2
50Hz
qv

T -0
|
1 MAINS TO SIGNAL -
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Figure 4. A high-gain amplifier circuit suffering
from capacitive pickup
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Figure 5. Prevention of capacitive pickup by using

screanad cable
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Figure 3. A breadboard circuit which use single strand wire for al connections

sulator. So between our two amplifier
leads and also between the signal lead
and the mains lead in Fig. 4,
capacitances exist and are indicated by
capacitor symbols. These two
capacitors form a potential divider and a
small part of the mains voltage is
superimposed on the signal lead. The
amplifier, as you would expect,
amplifies this with the result that a 50
cycle-per-second (Hz) ‘hum’ is heard
from the loudspeaker. This frequent
problem is called ‘mains hum’.

The earthed screen of screened cable
effectively eliminates (or at least greatly
reduces) the capacitance between the
signal lead and mains lead because of
the electrical barrier it places between
the two. Thus very little superimposed
mains voltage exists on the signal lead.

You might ask why we don’t use
screened cable everywhere, say for the
speaker leads: surely they pick up in-
terference too? Well, of course they do
but remember it’s just a tiny amount
which won’t be heard through the
speaker. It's a different story at the
amplifier output — any.tiny amount
picked up is amplified until it is large
enough to be heard.

Well, that about wraps it up for this
month. We've seen most of the sorts of
wire we're likely to meet in projects.
The important thing is to use the right
kind of wire at the right place; follow
any guidance given in the text and you
shouldn’t go wrong

HE
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MAGENTA ELECTRONICS LTD.

H.E. PROJECT KITS

Make us your No. 1 SUPPLIER OF KITS and COMPO-
NENTS for H.E. Projects. We supply carefully selected
sets of parts to enable you to construct H.E. projects. Kits
include ALL THE ELECTRONICS AND HARDWARE
NEEDED. Printed circuit boards (fully etched, drilled and
roller tinned) or veroboard are, of course, included as
specified in the original article, we even include nuts,
screws and I.C. sockets. PRICES INCLUDE CASES unless
otherwise stated. BATTERIES ARE NOT INCLUDED.
COMPONENT SHEET 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.

HEARTBEAT MONITOR, Feb. '81....
HIGH IMPEDANCE VOLTMETER, Feb. '81 ..
.AUDIO SIGNAL GENERATOR, Feb. '81.......
BACKGROUND NOISE SIMULATOR, Feb. "81,...........cc.ccceuee £6.43
TWO-TONE TRAIN HORN, Feb. '81 ... £4.77 less case
MEDIUM WAVE RADIO, Feb. 81...........ccccooiiiiiiiiiiis £6.98
BENCH AMP, Jan '81............ -3
NICARD CHARGER, Jan '81
CHUFFER, Jan ‘81, less case .
CAR REV COUNTER, Jan 81, less case..
Case extra..........cceecvennenne
DIGITAL SPEEDO, Dec. ‘80....
MODEL TRAIN CONTROLLER, Dec.

BATTERY CHARGE MONITOR, Dec.’80 .. £4.91
JACK LEAD TESTER, Dec. ‘80.......... .. £1.99
STEREO POWER METER, Dec. '80.. £18.98
PARTY GRENADE, Nov "80 ...........cooeiniiniiiisiscniiini £7.98

TRANSISTOR TESTER, Nov ‘80 £5.57 inc. test leads
DOUBLE DICE, NOV "80......ccoviiviiiiniinicinns ocnrssnsesnsisnnes s esnnes £13.80
GUITAR PRE-AMP, Nov 80.... £5.65 case (dlecast) extra £2.99
BATTERY ELIMINATOR, Nov . £14.88
NOBELL DOORBELL, Oct. '80...
INTRUDER ALARM, Oct. '80.....
FREEZER ALARM, Oct '80 with probe ..
TUG O’ WAR, Oct. ‘80 .........cccovinenniinins
KITCHEN TIMER, Oct '80 (2% resistors) ..
MICROMIX, Sept. '80..
AUTO PROBE, Sept. '80..
TOUCH SWITCH, Sept. '80.
GUITAR PHASER, Sept. '80... . £13.84
DEVELOPMENT TIMER, Sept. £11.93
BENCH PSU, Sept. ‘80........c...cccnnns £28.50
EQUITONE CAR EQUALISER Aug. 3 £14.98

- £3.67 less case
£2.34 less case & contacts

GAZTEC GAS DETEXTOR, Aug. '80... . £24.98
OP AMP CHECKER, Aug. ‘80........ .. £4.55
MOVEMENT ALARM, Aug. ‘80 .. £5.68
RADIO TIMER, Aug. ‘80 ............ .. £6.98
PASS THE LOOP GAME Aug. ‘80... £13.98

SOUND OPERATED FLASH TRIGGER July ‘80, no skt........... £4.59
18W+18W CAR STEREQ BOOSTER, July '80.......... £29.98 (stereo)
FOG HORN, June 80 ... £5.65
EGG TIMER, June '80...
5080 PRE-AMP, May '80

SPEED CONTROLLER FOR R/C, April '80.
DIGITAL FREQUENCY METER, April ‘80...........ccccccovvcniiiinns £35.7
HOBBYCOM: TWO WIRE INTERCOM, Aprll 80 £33. 95(Master)

Sub Station ... . £3.38 each
ELECTRONIC IGNITION (CD), April ‘80 - §
25-WATT MODULE (5080), Mar. ‘80 ..

-PSU MODULE (5080), Mar. "80...........
W:N INDICATOR, Feb. "80 {with switches)..
DIGI-DICE, Jan. ‘80...........cccoonviivniniveionns
BARGRAPH CAR VOLTMETER, Dec. ‘79 ..
RING MODULATOR, Dec. ‘'79...
GUITAR TUNER, Nov. ‘79.........
TANTRUM STEREO AMPLIFIER, Oct. ‘79
HOBBYTUNE, Oct. ‘79 ........cccovinniniinnninnns
ANALOGUE FREQUENCY METER, Oct. '79
MULTI-OPTION SIREN, Oct. '79..
STARBURST, Sept. '79................ .
ULTRASONIC SWITCH, Sept. ‘79 .... £28.85 less 3 pin mains socket
HOME SECURITY UNIT, Aug. ‘79 .. .. £28.56 less siren

SIREN.. £5.09 less case
LED TAC g. . £17.98
INJECTOR TRACER, Aug. ‘79... £4.34
CONSTANT VOLUME AMPLIFI ug. . £15.60
LINEAR SCALE OHMMETER, July 0% . £15.98
SHARK, July ‘79 ................ . £25.98
GSR MONITOR, June ‘79 ... .. £9.63

ENVELOPE GENERATOR, June '79
PARKING METER TIMER, May ‘79....
WHITE NOISE EFFECTS UNIT, May '79
TRANSISTOR GAIN TESTER, April '79.
. PHOTOGRAPHIC TIMER, Mar. ‘79 ....
CARALARM, Feb. 79 ...........cc......
SCRATCH/RUMBLE FILTER, Feb. ‘79.... = .
£29.98 Stereo

Hundreds of itlustrations, product data, circuits
Kllt.:rs and detaliJls ofdall our kli_ts _an? det:juti\altional Too'-os
S courses. Up to date price list included. All pro- RES'ST Rs
ducts are stock lines for fast delivery by FIRST-
TRANSISTORS cLassPosT HARDWARE

CAPACITORS Send 70p in stamps for your copy (7 x 10p or §

80/81 ELECTRONICS CATALOGUE

x 14p). CASES

OmMmO—XTV DVCO

|
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ADVENTURES WITH ELECTRONICS 5.,

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
packincludes an S Oec and the components for the projects.

Adventures With Electronics £1.90.

Component pack £16.72 less battery.

ADVENTURES W
ROELECTRQ

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 8imboard 1 plug-in breadboard and the components
for the projects.

Adventures with Microelectronics £2.35

Component pack £27.95 less battery.

'H.E.LADDER OF LIGHT,JAN.’81

Complete kit for this novel project includes all components and case for the
control module.

10 individual outputs

EXTRA included with our kit only: additional circuit and components for
strobe and chase features. LADDER OF LIGHT, JAN ‘81 £29.98 + 40p p&p.

H.E. MEMORY BANK —
SYNTHESISER NOV. ‘80

Complete kit for this exciting project, includes i.c. with socket, 2 pcbs, case
etc. The custom designed i.c. at the heart of this project generates musical
sounds which can be stored in its own memory. Features include memory
erase, vibrato, speed and depth controls, variable pitch, chord and tremelo

etc.
‘Synthesiser Nov. ‘80 + Dec. ‘80 £33.95

INTO DIGITAL ELECTRON

Current H.E. series Part 1 in Sept. ‘80. Covers digitat 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. Com-
ponents only £12.75.

INTO ELECTRONICS CONSTRUCTION

H.E. 6-part Series: Feb. '80 to July ‘80. COVERS THE BASICS OF ELECTRONICS -
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.

TOWERS INTERNATIONAL TRANSISTOR

SELECTOR £10.50.
ANTEX SOLDERING IRON 25W £4.98. BAND S.W. RA
SOLDEN#g |;ION| STAN(? £1.98 B 3 D s R D lo
SPARE B mall, standard, large 65p each. Simple T.R.F. Design. Covering most Ama-
SOLDER. Handy size 98p. teur Bands and Short Wave Broadcast
EUROBREADBOARD £6.20. Bands. Five controls. Bandsal Bandspread
tga COST LONG NOSE PLIERS £1.68. . Coil
COST CUTTERS £1.69. section is by Wavechange Swnch Use with
P.C.B. ASSEMBLY JIG £11.98. Headphanes or a Crystal earplece. Kit con-
P.C.B. ETCHING KIT £4.98. tains all the reguired i di

:‘M -FM AIRCRAFT BAND PORTABLE RADIO the P.C. Board and Case. Instructions are
included with this kit.
WIRE STRIPPERS AND CUTTERSCZ 48 £18. .98.
MULTIMETER TYPE 7. 1,000 o.pv. with KIT £18.97. Headphone extra £2.98
robes 2" x 312" x 1" €6.66,
ULTIMETER TYPE 2. 20 000 o.p.v. with

probes 5" x 312" x 1V/4" £11.52. SOLDER BOBBIN 30p.

TELEPHONE PICK-UP COIL 72p. DESOLDER PUMP £5.28.

CRYSTAL MiCROPHONE iINS| AT 58p. CROC CLIP TEST LEAD SET. 10 leads with 20
SPEAKERS MINIATURE, 8 ohm 87p 64 ohm s 99p.

98p. 80 ohm £1.56. CONNECTING WIRE PACK. § x 5yd coils 65p.
PILLOW SPEAKER, 8 ohm 98p. VERO SPOT FACE CUTTER £

EARPIECES. Crystal 65p. Magneuc 18p. RESISTOR COLOUR CODE CALCULATOR 21p.

MONO NEADPHONES 2K Padded. Superior  STEREO HEADPHONES. 6 ohm. Padded
sensitive £2,91 £4.35,
HEAT SINK rwsezsns 15p. DESOLDERING BRAID 63p

MAGENTA ELECTRONICS LTD.

HF7, 98 CALAIS ROAD, BURTON-ON-TRENT, STAFFS, DE13

OUL. 0283-65435. 9-12, 2-5 MON.-FRI. MAIL ORDER ON

ADD 40p P.&P. TO ALL ORDERS. ALL PRICES INCLUDE 15% V.AT. OFFICIAL onosns FROM

SCHOOLS ETC. WELCOME.

ENQUIRIES MUST INCLUDE §.A.

VERSEAS: SEND GRDER WITH 3 INTERNATIONAL POSTAL COUPONS WE WILL QUOTE

EXACT PRICE BY AIR MAIL.

EIRE & BFPO ORDERS

U.K. PRICES ~ LESS 10%

(COVERS VAT, REFUND & EXPORT DOCUMENTS). PAYMENT: STERLING UK. BANK DRAFT,
U.K. POSTAL ORDERS or U.K. CH

HEQU
ay with Weeess ENQUIRIES ENCLOSE 2 INTERNATIONAL POSTAL COUPONS.
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Windscreen

Wiper

Controller

An easy-to-build project for the car owner, to
stop those smeary windscreens at the flick-of-a-switch

YES, ITS YET another design for a
windscreen wiper controller, but in
addition to giving single, intermittent
wipes, this one can also be used to
give several sweeps of the
windscreen followed by a pause for a
similar length of time. This second
mode of operation can be very useful
under certain conditions where singie
strokes of the wipers just tend to
smear the screen, possibly even
making things worse rather than
better.

This circuit is suitable for use with
12 V positive- or negative-earth
systems. The wipers are controlled by
a pair of normally-open relay contacts
which are wired across the ordinary
wiper switch, and adding the wiper
controller does not affect the
operation of this switch. Continuous
operation of the wipers can therefore
be obtained by using the wiper switch
in the usual way.

Construction

The component layout and wiring of
the wiper controller are shown in
Fig.2. As you can see, we have used
one of our usual 10 by 24 hole pieces
of 0.1” matrix Veroboards, and so
the unit is constructed using the usual
techniques.

The unit is small enough to fit into
virtually any of the numerous plastic
cases that are available these days.
The relay is not mounted on the
component panel, but is mounted on
the case instead. Modern relays
normally have plastic housings, and
the most convenient way of mounting
these is to simply glue them in place
using a really strong adhesive such as
an epoxy type.
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Windscreen Wiper
Controller

The circuit diagram of the wiper controller
is given in Fig. 1, and the unit is based on
an operational amplifier used in a simple
oscillator circuit.

A popular type of oscillator is used, and
with switch SW1 in the position shown
there is a square wave output from the
oscillator at pin 6 of the IC1. The circuit
operates by first charging C2 from the out-
put of IC1 via RV1 and R4, and then
discharging it through the same path. Thus
the charge (IC 1 output high) and discharge
times (IC1 output low) are equal, and the
square wave output is generated. In-
tegrated circuit IC1 is used to drive the
relay by way of Q1. This device is used as
an emitter-follower buffer stage that pro-
vides the relatively high operating current
required by the relay compared with the
current drawn by the rest of the circuit. A
pair of normally-open relay contacts
operate the wipers during the periods
when the output of IC 1 is high, butswitch
them off during the periods when IC1's

How It Works

output is low, giving the required intermit-
tent operation.

If SW1 is switched to its central posi-
tion, D1 and R3 are connected across RV 1
and R4 and thus affect the timing of the
circuit. The discharge time of C2 is not
significantly affected because D1 blocks
any current flow in this direction, but D1
permits a charge current to flow through
R3. Because of the low value of R3 this
gives a reduced charge time (and time for
which the output of IC1 is high) of only
about haif a second. Thus the relay is only
briefly pulsed on, and single, intermittent
wipes of the screen are provided.

Potentiometer RV1 controls the time
between single wipes of the screen, and in
the other mode of operation it governs
both the on and off times of the wipers. It
gives a rangse of approximately 5 seconds
to 50 seconds.

The third position of SW1 is used to
switch the unit off.
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Figure 1. Circuit diagram of the HE Windscreen Wiper Controller

Figure 2. Veroboard layout, underside view and connection details

PartsList —

RESISTORS (Al s W, 5%)

R1,2,5 3k9

R3 6k8

R4 47k

POTENTIOMETER

RV1 470k linear potentiometer
CAPACITORS

C1,2 100u, 10 V electrolytic

SEMICONDUCTORS

IC1 LF351 or TLO81CP, bifet
12 13 14 15 16 17 18 19 20 21 22 23 24 operational amplifier
D1,2 1N4148, diode
A ogfoofoog 0000CQOOOOO0OOKOOOO Q1 BC109, NPN transistor
R4 fo)
e O MISCELLANEOUS
c % ol © swi four-pole, three-way rotary
D|o (o} switch
E o RLA 12 V relay 185R, with at least
h + i 5 one set of heavy-duty,
{ normally-open contacts
G6|o R3 © Case to suit
H]O D1 (<} 10 strip x 24 hole, 0.1” Veroboard
i | o €2 R. O o Knobs
s le oo oo 0 00O
] L]
—e =BUYI|nes
All the components are straightforward
types with the possible exception of the
4] ©0 0000090 ®080000000OWO 0O relay. This should have a coil operating
1[oocoocecoccooocoe@Pececco@olo voltage of 12 V and a resistance of about
HlLOO OO OODO0O0OO®O0O@®@O0®0O000O0O0 0 0 O 185 R or more. It must also have at least
Glo OO0 OCO®@e®@ 00 ®O0000D0OO0DO0O0O0LO0 O one make contact (or a changeover con-
~ tact used as a make type) having a current
F [LORONCEORONS OrOIFEE FREE.0 U 00 © @ 20 o0 rating of 4 A or more at 12 VDC. Suitable
E|® O @0 ®000@@O0CO0eeeNnOoL 0000000 | types are available from Maplin (eg the
PDfJOO0OO0ODOOO®0O0O®0 DO0O0O00O0O0O0O ‘Relay Flat 12 V).
Cl@®ec0OO0OOCODO0ODOOCOOOO 50000 ® 1o o Thepansforyoprprojectwillcost.
sloocooocecooOcOCOOOOCO®OOCLO O oo you about £7 excluding the case.
Al®@®0 0O O0OO0OODOD@®@0O0O00@@000O00O0 e 0 0 0O
123456 78 9101112131415 1617 18 19 20 21 22 23 24 HE
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The larger

Catalogue
that means
FREE POSTAGE
IN U.K. RUBBER DUCK CALLING LOGI

[ ] BAIRD — "'SAY MAC, WHERE DO
ADDITIONAL | GET R.F. TRANSISTORS,
DISCOUNTS

]
KEEN PRICES

®
GUARANTEED
SATISFACTION

.

°
GOOD STOCKS
® (¢

Semi-Conductors « |.C.s » Opto-
devices e Rs and Cs in great variety
e Pots e Switches e Knobs.e
Accessories ¢ Tools ¢ Materials o
Connectors

PenEt
FREGRTHE
TEL: 0945 63281

ELECTROVALUE LTD. (Dept. HE4j 28 St. Jude's Road, Englefield Green, Egham, Surrey TELEX 326
TW20 OHB Telephone: (STD 0784) [London 87) 33603, Telex: 264475 | l

[t
A

GANLAN OF COURSE! THEY'VE

ALWAYS GOT WHAT | WANT,
MOTORLA MRF AND JAPANESE
REPLACEMENT TYPES.

BURDETT ROAD, WISBECH

erthechip.

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 prograny exercise, — ——— — — — — — — — — — — — — — — — — — — =
® Services of skilled tutor available, Pioase send your FREE brochure | am interested in |
(o PRACTICAL ELECTRONICS ....... . |

MASTER THE REST B e —
E OTHERSUBECTS oo |

Shaise sate your WHeres

@ Radio Amateurs Licence. @ Logic/Digital techniques. I E w |
® Examination courses (City & Guilds etc.) in electronics. l ALOCK CAPS PLEASE |
@ Semi-conductor technology. [ | BRITISH NATIONAL RADIO & ELECTRONICS SCHOOL | |
| |

@ Kits for Signal Generators — Digital Meters etc. 4 CLEVELAND ROAD, JERSEY, CHANNEL ISLANDS. HEe/3/813

e — e —_———— ————— ———— —— — . —————_——
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Steam
Loco
Whistle

=

horn

Whisgle

This third and final part of our model train sound effects series. We provide details of
how to combine steam whistle, two-tone hom and chuffer projects in one box

OUR LAST MODEL train sound
generator of this very popular series
(see January and February issues for
Chuffer and Diesel Horn projects} is a.
realistic steam locomotive whistle,
created electronically.

Four transistors are used to
generate the whistle sound and a
single integrated circuit mixes this
sound with that produced by our two
previous train sound effects circuits.

The whistle can be built and used
individually or as an integral part of a
complete sound effects unit, built in
one case like ours.

Construction

The whistle is built on a printed circuit
board (PCB) so construction is very

-
INPUT FROM TWO— [R17 ]
TONE HORN
217G
EARTH TO OTHER S
CIRCUITS
INPUT FROM
CHUFFER

Figure 1. Overlay and connection details for the project.

‘The foil pattem is found on page 65
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easy. Follow the layout in Fig. 1
inserting and soldering each
component in turn, starting with the
resistors followed by capacitors and
finally semiconductors. The IC is
cheap (a 74 1) so you may not feel it
worth the cost of a holder. If so,
solder it carefully, allowing each pin to
cool before soldering the next.

Connection details for this project
-are given also in Fig. 1 and this shows
where the other two sound effects are
connected if you put them all together
in one case, as we did. Drill the case
for all connections and switches and’
simply parallel connect the power
supply ie the 9 V battery, to each.
circuit at the board side of the on/off
switch. The output lead from the
whistle board to the output jack
socket should be a screened lead,
with the shielding taken to O V.

If you intend to connect your
projects together, you will need to
make a slight change to the Two-tone

TO EXTERNAL
AMPLIFIER

Train Horn board, and this
modification is shown in Fig. 3.
Simply unsolder and take out
capacitor C5 and insert the two
resistors Rx and Ry as shown. The
output from this board was originally
fed to a loudspeaker and the resistors
simply act as a potential divider,
dropping this output level to one
which suits the input of the mixer
formed by IC1.

Buylines

* All components should be easily obtained
and the total cost (excluding case and
PCB) should be around £12.

The case we used is from the Samos
range stocked by West Hyde and its
numberis 006.




_____Steam Loco Whistle
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_____PartslList

RESISTORS (All %W, 5%)

R1,2,8,18 100k

R3,11 47k

R4,12 1MO

RS 12k

R6 6k8

R7 470k

R9 15k

R10 1k

R13,14 82k

R15,16,17 22k

R19 27k

POTENTIOMETERS

RV1,2 1MO miniature horizontal
preset

RV3 22k miniature horizontal
preset

CAPACITORS

C1,2,-

14,15 4n7ceramic

C3.16 47n ceramic

C4.,13 10n polyester

C5 470n, 35 V tantalum

C6,7,8,9, 100n polyester

10,11,12,

17

SEMICONDUCTORS

IC1 741 operational amplifier

Q1-4 BC182L NPN transistor

MISCELLANEOUS

SWi1 single-pole, single-throw
toggle switch

PB1 push-to-make switch

Case to suit (see Buylines)
Battery + clip

Figure 2. Circuit diagram of the

Ry

1 2345 6 7 8 9101 1213141516 17 18 1920 21 22 2324

Steam Loco Whistle Alegooooo0 0QOO0ODOD0OOOOOO @O
(kI
D o] . . Q .
Figure 3 (right). The modification el @ g d I g p
to the Two-Tone Train Hom board % ¢ g = = g p
— take out C5 and insert Rx and C I ¢ P Q
H 1 €2
. o) 17
J ® 0O 0O 000 o o]
Rx = 10M
Ry = 15k

The waveform of a steam whistle is a
complex combination of two main things:
white noise and an audio frequency
oscillation. Both are fairly easy to
recreate electronically.

White noise is usually made by a
‘noisy’ zener diode, the output being
amplified to the required level. The
generator we used is of the same type as
in the ‘Chuffer’ project of January’s
issue; ie, a transistor (Q1) biased into
zener mode and a simple transistor
amplifier (Q2).

The audio frequency oscillation is a
straightforward mixture of two similar
{but not identical) sinewaves, which after
their addition produces a more complex
waveshape than either of the two in-
dividual waves. The sinewave generators
are known as ‘Twin-T’ oscillators
because the feedback components {eg
R1.2 and C3, and C1,2 and R5) around
the transistor (Q3) are in the shape of two
letter Ts. The frequency is set by the
values of the feedback components and

How It Works

in this circuit is fixed. The other oscillator
frequency is variable bacause one of the
resistors is replaced by a preset (RV3). At
RV3‘s mid-position the frequency Iis
about the same as that of the other
oscillator.

Preset RV1 mixes the two sinewaves
so0 that an appropriate waveform is ob-
tained. Similarly, RV2 mixes this
waveform with the white noise produced
elsewhere in the circuit. Adjustment of
the three presets will result in the required
sound.

Integrated circuit IC1 is an operational
amplifier used as a simple mixer/amplifier
which combines the steam whistle, chuf-
fer, and two-tone horn sounds into one,
suitable for amplification by an external
amplifier (say your stereo system).

The gain of the mixer is determined by
the ratio of R20 to the input resistances,
R17,18 or 19, of the channel concerned
and so by varying the chosen resistor the
levels of the individual sounds in the mix
can be altered to suit.
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Gicageardealpom || ARE YOU
Marshalls iNTEREsTED IN
e S B ECTRONICS 2

CE 1004 Power Amp £23.43 | HY50 £ 8.33

CE 1008 i £26.30 | HY120 £17.48

CE 1704 = " £33.48 | HY200 £21.21

.CE 1708 ) " £33.48 | HY400 £31.83 THEN YOU SHOULD KNOW ABOUT VERO.

CPS 1 Power Unit £19.52 | Pre Ampilifiers We manufacture a wide range of products for the electronics

CPS 3 Y " £23.52 | HY6 £ 6.44 ifndustrv and ca: Wake“available :o you ?‘ selectficiln sut:tablde
o " Y or project work. We offer you a large choice of Veroboar

CPS 6 £30.00 | HY66 £12" 19 and girc]uit bvgard accessories, including the latest solderless

CPR1 Pre Amp £32.17 | Power Supplies breadboard — VEROBLOC, which enables you to use those

CPR1S . £42.52 | PSU30 £ 450 valuable components time and time again. Use a piece

of Veroboard to save a successfully completed circuit and
choose a box or instrument case from our vast range to

SINCLAIR INSTRUMENTS | PSU36 £ 8.10

Digital Multimeter PSU60 £13.04 give your project that professional touch
PDM35 £ 3450 | PSU70 £15.92
“ » DM235 £ 5250 | PSU180 £21.34
" » DM350 £ 7250 | MULTIPLEX NICKEL
" » DM450 £ 99.00 CADMIUM CELLS
Didital F M Type S101 (HP4) £0.98
L s e Type SubC (HP11) £1.75

PFM200 £ 49.80
. ; Type SubD (HP2) £1.95
Low Power Oscilloscope F:lip E Charg(ers s Boue

SC110 £139.00 | panjight 4-
ght 4: accommodates
TF200 Frequency Meter 1—4 size HP7 £5.50

£145.00 .
Combibox FW611:
TGF'105 Pulse Genera'(é)r85 in aceaTmR SR
NEW YV HP7, HP11 £13.25

LCD Multimeter
p— TM351/£99.00 | NOTE ALL PRICES

ultimeter
TM352 £49.95 \N,i1.'-. EXCLUDING

TPeoo £37.50 | POSTAGE/PACKING

Prescaler

New

Presensitised PC Boards, Developer. U.V. units.
Toyo miniature Fans 230v AC £9.95 Forfur:ltwsrctl)etairl‘s andla
Mini Metal Detector/Voltage Tester for locating CoRy T P o Fo-pladue

fill in the coupon below.
cabte under plaster £9.95 \ero Ela@tronics L.

Flow/Speed Sensors for monitoring fuel Retail Department.
consumption electronically in vehicles Industrial Estate,

= Chandlers Ford.
Just one ot the exciting Leader range Hampshire. SO5 3ZR.

LBO508A Tel. (042 15) 62829

OSCILLOSCOPE R [
A eromo YIS rochure.
\éval:IZV?l?dThHaznzc | enclose 40p. for package and postage
10 mv input
sensitivity on a 5"
screen this universal

v ey

Name
oscilloscope is
suitable for a wide
£299+ VAT range of Address
applications.

Send SAE for details of full range.
Marshall’s 80/81 catalogue is now available by
post, UK 75p post paid Europe 95p post paid:
Rest of world £1.35 post paid.

A. Marshall {London} Ltd., Kingsgate House,
Kingsgate Place, London NW6 4TA.

i . ratal S jware R . ndon W2,
Industrial Sales: 01.328 1009 i e AR e M L S
Mail Order: 01-624 8582 24hr service. Glasgow. 1084 Siokes Croft, Bristol.
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POPULAR KITS AND PARTS

_ TRANSMITTER SURVEILLANCE
Tiny, easily hidden but which will enable conversation to be plcka.d
up with FM radio. Can be made in a matchbox — all electronic

parts and circuit £2.30.

RADIO MIKE
\deat for discos and garden parties, allows complete freedom of
movement, Play through FM radio or tuner amp €6.50.

SAFE BLOCK

Mains quick connector will save you valusble time. Features in-
clude quick spring connectors, heavy plastic case and auto on and
off switch. Complete kit £1.95,

LIGHT CHASER

Gives a brilliant display ~ a psychedelic light show for discos,
parties and pop groups. These have three modes of flashing , two
chase-patterns and a strabe effect. Total output power 750 watts
per channel. Complete kit. Price £18. Ready made up £4 extra.

FISH BITE INDICATOR enables anglers to set up several lines then
sit down and read a book. As soon as one has a bite the loud-
speaker emits a shrill note. Kit. Price £4.90.

6 WAVEBAND SHORTWAVE RADIO KIT

Bandspread covering 13.5 to 32 metres. Based on circuit which
appeared in a recent issue of Radio Constructor. Complete kit,
includes case materials, six transistors, and diodes, condensers,
resistors, inductors, switches, etc. Nothing else to buy, if you have
an amplifier to connect it to on a palr of high resistance
headphones. Price £11.95.

SHORT WAVE CRYSTAL RADIO

All the parts to make up the beginner's model. Price £2.30. Crystal
earpiece 65p. High resistance headphones (give best results|
£3.75. Kit includes chassis and front but not case.

RADIO STETHOSCOPE

Easy to fault find — start at the aerial and work towards the
speaker — when signal stops you have found the fauit. Complete
kit £4.95.

INTERRUPTED BEAM KIT

This kit enables you to make a switch that will mm;er when a
steady beam of infra-red or ordinary light is broken. Main compo-
nents — relay, photo transistor, resistors and caps, etc. Clrcuit
diagram but no case. Price £2.30.

OUR CAR STARTER AND CHARGER KIT has no doubt saved many
motorists from embarr inan gency you can start car
off mains or bring your battery up to full charge in 2 couple of
hours. The kit comprises: 250w mains transformer, two 10 amp
bridge rectifiers, start/charge switch and full instructions. You can
assemble this in the evening, box it up or leave it on the shelf in the
garage, whichever suits you best. Price £11.50 + £2.50 post.

G.P.O HIGH GAIN AMP/SIGNAL TRACER. in case measuring only
5V4in x 3Y4in x 1%4in is an extremely high gain {70DB} solld state
ampilifier designed for use as a signal tracer on GPO cablies etc.
With a radio it functions very well as a signal tracer. By connecting
a simple coil to the input socket a useful mains cable tracer can be
mads. Runs on standard 4 Y2v battery and has input, output sockets
and on-off volume controi, mounted flush on the tdp. Many other
uses include general purpose amp, cueing amp etc. An absolute
bargain at only £1.85. guitabw 80 ohm, earpiece 69p.

VU METER

Edgewise mounting through hole size 134’' x '8'" approx. These
are 100 micro amps f.s.d. and fitted with internal 6 volt bulb for
scale illumination, also have zero reset. The scale is not ¢alibrated
but has very modern appearance. Price £2.88.

ELANCE METER. Edgewise mounting 100 UA centre zero. Price
.30.

178in SQUARE PANEL METER. Eagle full vision plastic front, 50
UA, Price £4.60. TmA Price £4.03.

° WATERPROOF HEATING WIRE. 60 ohms per yard. This is a heating
element wound on a ﬁbveflass coil and then covered with p.v.c.
Dozens of uses — around water pipes, under grow boxes, in
gloves and socks. 23p metre.

DIAL INDICATOR. As used in toolmaking and other precision mea-

suring operations, the famous John Bull accurately shows dif-

ferences of .01mm. A beautifully made precision instrument, Brice

in most toolshops would be £12-£15. We have a fair quantity. Price
0.

COMPONENT BOARD Ref. W0998

This is a modern fibreglass board which contains a muktitude of
veg/ useful parts, most important of which are: 35 assorted diodes
and rectifiers including four 3 amp 400v types (made up in a
bridge), 8 transistors, type BC107 and 2 type BFY51, electrolytic
condensers, SCR ref. 2N 5062 25 Quf 100v DC and 100uF 25v DC
and over 100 other parts including variable, fixed and wire wound
resistors, slectrolytic and other condensers. A real snip at £1.15.
FRUIT MACHINE HEART. 4 wheels with all fruits, motorised and
with solenoids for stopping the wheels with a little ingenuity you
can defy your friends getting the “jackpot”. £9.95 + £4 carriage.
OESOLOERING PUMP

Ideal for removing components from computer boards as well as
for service work generally. Price £6.35.

4-CORE FLEX CABLE

White pve for telephone extensions, discalights, etc. 10 metres £2,
100 metres £15. Other multicore cable in stock.

MUGGER DETERRENT

A high-note bleeper, push latching switch, plastic case and battery
connector. Will scare away any villain and bring help. £2.50 com-
plete kit.

HUMIDITY SWITCH

American made by Honeywell. The action of this device depends
upon the dampness causing a membrane to stretch and trigger a
sensitive microswitch. Very sensitive breathing on it for instance .
will switch it on. Micro 3 amp at 250V a.c. Only £1.95,

MINI-MULTITESTER
Deluxe pocket size precision
moving coil instrument, je-
welled bearings—2000 o.p.v.
mirrored scale.

11 instant ranges measure:

DC volts 10, 50, 250, 1000.

AC volts 10, 50, 250, 1000.

DC amps 0-100 mA.

Continuity and resistance 0-1
meg ohms in two ranges.
Complete with Test Prods and
instruction book showing how
to measure capacity and induc-
tance as well.

Unbelievable value only £6.75
+ 50p post and insurance.

FREE Am&)s ranges kit to enable you to read DC current
from 0-10 amps, directly on the 0-10 scale. It's free If
you purchase quickly but if you already own a mini-
tester and would like one, send £2.50.

SUPER HI-FI SPEAKER CABINETS.
Made for an expensive Hi-Fi outfit —
will suit any decor. Resonance free
cut-outs for 8in woofer and 4in
tweeter. The front material is carved
Dacron, which is thick and does not
need to be stuck in and the completed
unit is most pleasing. Colour black.
Supplied in pairs. Price £6.90 per pair
{this is probably less than the original
cost of one cabinet). Carriage £3 the
pair.

RADIO CHASSIS BARGAIN

3 waveband radio with stereo ampli-
fier. Made for incorporation in a high-
class radiogram, this has a quality of
output which can only be described as
superb. It is truly hi-fi. The chassis size
is approximately 14’’. Push buttons
select long, medium, short and gram.
Controls are balance, volume, treble
and bass. Mains power supply. The
output is 6+6 watts. Brand new and in
perfect working order, offered at less
than value of stereo amp alone,
namely £6.90. Post £2.00.

MULLARD UNILEX

A mains-operated 4 + 4 stereo
systam. Rated one of the finest per-
formers in the stereo fieid this
would make a wonderful gift for al-
most anyone. In easy-to-assemble
modular form this should sell at
about €30 ~ but due to a special
bulk buy and as an Incentive for you
to buy this |month we offer the

systam complete at only £16 inciud-_;

ing V.A T. and postage. wLE
FREE GIFT - Buy this month and

you will receive a pair of Good-

man’s elliptical 8'* x 5’ speakers to

match this amplifier.

.
: THIS MONTH'S SNiP

THERMOSTAT ASSORTMENT

10 different thermostats, 7 bi-metal types and 3 liquid types. There
are the CURRENT STATS which will open to protect devices
against overload, short circuits etc. or when fitted say In front of
the element of a blower heater, the heat would trip the stat, APPLI-
ANCE STATS, one for high temperatures, others adjustable over a
range of temperatures which could include 0-100C. There Is also a
THERMOSTATIC POD which can be immersed, an oven stat, a
calibrated BOILER STAT, finally an ICE STAT which fitted to your
waterproof heater element up in the loft could protect your pipes
from freezing. Separately thase thermostats would cost around
about £15 — howaever, you can have the parcel for £2.50.

“£6.50; post £1 per fan. All mains

IT’S FREE

Our hly Ad: A ising Barg List gives datails of
bargains arriving or just arrived — often bargains which sell out
before our advertisement can appear — It's an interesting list and
#t's free — just send S.A.E. Below are a few of the Bargains still
available from previous lines.

DUE TO THE HIGH & RISING PRICES OF FUEL many companies
and probably many householders are looking around for ways of
saving some of this cost. One Company bought a number of fans
from us and fitted these in the ceiling of their workshops where the

hot air tends to collect and they blow this hot air dowrwards.
Another Company has bought fans from us to suck the exhaust
from their oil fired central heaters through a zig zag of asbestos
pipes, the asbestos pipes being in a separate chamber which
becomes a hot air chamber, the hot air from this Is blown through
ducting to wherever it is needed. Basically, they have cut out the
normal chimney and replaced this with one of our hiv_h power
extractor fans. If you have any other good Ideas on heat cost
saving, et us know and we will pass it on to other readers.

EXTRACTOR FANS

Ex-computer made by Woods of Col-
chester; ideal also as blower; central
hennn?' systems, fume extraction, etc. .

ixing through panel, very
powerful 2,600 r.p.m. but quiet run-
ning. Choice of 2 sizes, 5 £5.50, 6

operated.

PING PONG BALL BLOWER-UPPERS

Have you got to organise a party or charity fund-raising event?
Then one al WBLS popular way is to have ping pong balls going up
and down and being caught. We have some powerful blowers and
these should be ideal for this, and of course for more serious
purposes. They are 4-stage bl , coupled to syr i AC
mains motors of approximately Y8 h.p. They have a terrific suction
as well as a high velocity blow. Ex-computers, price £26.

RECHARGEABLE SOLID GEL BATTERY. 12V 5AH, new and unused,
made by or for Elpower Corporation of California. Dimensions 6in.
long, 3%4in. high and 21/2in. wide. Regular price of similar batterles.
R.S. Components, is £26. Limited quantity available at £15.80.

E.H.T. UNITS. One of our specialities has always been E.H.T. trans-
formers, and we probably have bigger stocks than most of our
contemporaries. It is surprising what uses these high voltages can
be put to — killing flies and weeds, lighting central heating boilers,
lifting paper, extracting dust, etc. A new one this month Is 14.5 KV
{dc} 0.5mA, Made by ADVANCE ELECTRONICS, this unit is com-
pletely enclosed and has input and output sockets — size of the
unit is approximately 6in. x 3in. x 3%4in. Price is £15.38, post £1.
To remind you of the E.H.T. Transformers we stock, here is a list:
34 KV 3 mAex equipment £2.

5 KV 5 mAex new equipment £72.15

5 KV 5 mA with outer casing and E.H.T. outlets £9.45
8.5 KV 10 mA totally enclosed with E.H.T. outlets £13.50
LEDS are used Increasingly and are now being recommended for
nearty all indicators and for gamas and novelties. Due to a fortu-
nate purch this month we are able to offer 10 red led’s for £1.

WALL MOUNTING THERMOSTAT. The
Danfoss, a handsome 2 tone, intended for
living rooms but is just as sfficient in a green-
house or store. It is suitable for normal air
temperature range 32F-80F. Price £4.60.

TANGENTIAL
HEATER UNIT

A most efficient and quiet running
biower-heater by Solatron ~ same
type as is fitted to many famous
name heaters — comprises mains
induction motor, long turbo fan,
split 2Zkw heating element and ther-
mostatic safety trip. Simply connect
to the mains for immediate heat.
Mount In a simple wooden or metal
case or mount direct onto base of,
say, kitchen unit. Price £5.95, post
£1.50. Controt switch to qive 2kw,
1kw, coid blow or off available 60p
extra. 3kw model £6.95. Control
switch 95p.

3KW MODEL
£6.95+£1.50P & P

3-CHANNEL SOUND TO LIGHT KIT

Complete kit of parts for a three-channel sound to light unit
controlling over 2,000 watts of Iigm'ng: Use this at home if you
r L

wish but it is plenty rugged enough for Disco work.

This unit is housed in an attractive two-tone metal case and has
controls for each channel, and a master on/off. The audio Input and
sutput are by Ya* sockets and three panel mounting fuse holders
provide thyristor protection. A four-pin plug and socket fagilitate
saze of connecting lamps. Special snip price is £ . :in kit form or
1 °.. ! assembled and tested.

SUPER CONSTRUCTOR’S SNIP
Here's a super bargain for you. 100 twist driils, regular
toolshop price over £50, yours for only £11.50. With
these you will be abie to drill metal, wood, plastic, etc.
from the tiniest holes in P.C.B. right up to about 5mm.
Don‘t miss this snip — send your order today.

TERMS: Cash with order—but orders under £10 must add 50p to
offset packing, etc.
BULK ENQUIRIES INVITED - PHONE HAYWARDS HEATH 54563
ACCESS & BARCLAYCARD WELCOMED

J. BULL
(Electrical) LTD.

(Dept. HE), 34-36 AMERICA LANE
HAYWARDS HEATH, SUSSEX, RH16 3QU

These are the small ones equivalent to the TIL 209. Bulk price
£60.00 per 1,000 + V.AT.

FIG. 8 FLEX is always in demand. We are able to offer white Fig. 85
amp type on 50 metre rolf for £2.00, ditto but dark g;ey with tracer
lead, suitable for speaker extensions, 50 metres £3.38.

300 WATT MERCURY VAPOUR LAMP, Mazda, ref 90-6104 MAT/V

blended. These give a really powerful light but, of course, have to

be used with their correct control gear. We are expecﬂn&ta get this

;:,ontrol gear early in the New Year. Price of the lamp is £3.38 +25p.
0t 50p.

ANTI-FROST THERMOSTAT. The normal refrigerator type thermo-
stat switches off as the temperature falls and so is not suitable for
anti-frost devices. However, we have the Ice-stat — this switches
on as the temperature falls and is set to switch on just above
freezing point. it is a skeleton type stat so would require boxing but
the price is modest at £1.10.

THIN CONNECTING WIRE 500 metre drums, 7 stranded copper
care p.v.c. covered available in 10 different colours. Price £7.15.

SUPER BREAKDOWN PARCEL with free gift of a desoldering
pump, perhaps the most useful break-down parce! we have ever
offered. Consists of 50 nearly all different computer panels on
which you will find: over 300 ICs, over 300 diodes, over 200 tran-
sistors and many hundred other parts, resistors, condensors. multi
turn pots, rectifiers, SCR etc. etc. for only £8.50, which when you
deduct the value of the desoldering pump, works out to just a little
over 4p per panel, +£1.27 VAT +£2 post (it's a big parcel).

TIME SWITCH BARGAIN. Large clear mains
frequency controlled clock, which will always
show you the correct time + start and stop
switches with dials. Complete with knobs
£2.60,

EXTENSION LEAD BARGAIN. We ali know how especiaily in the*
cold weather, p.v.c. leads lose a lot of their flexibility, in fact some
poor grade p.v.¢. can be quite stiff and awkward, and will not stay
put. We have an extra fiexible twin round cable. This is highly
suitable for lead lamps, vacuum cleaners, in fact any portable
device which does not need an earth. The regular?rice of this very
flexIble cable which is suitable for up to 7.5 amps {5 30p per metre,
and that is buying 1,000 metres at a time. However, this month you
can buy 50 metres for £5.00 + 75p + 60p post or 250 metres for
£22.00 + £3.30 + £3.00 post.

EXTRA LIGHTWEIGHT HEADPHONES. Stereo, but these weigh
only 50 grams (approx. 20z.} Intended for use whilst playing your
instrument in a band. or in normal headphons operation. Japa-
nese made, and extremely good quality. £7.00 + £1.10.

COMPUTER CORNER. PRINTER TERMINAL UNIVAC reference
DCT1000, this is a floor standing mains operated printer, which
takes a 14:’_wnds paper complete with electronics - in a good
cle;n condition, but untested. price; £75 + £11.25, plus delivery at
cost.

8-BIT PUNCH AND READER UNIVAC. Combined is a neat case, this
is thelr model no. 0925-15. Made by the Roytron Company of
America, Roytron number being 572-1. This is a desk standing
instrument with input and output leads made for 115v operation.
The case has a perspex view window and drawer below to hold the
tape. Complete with electronics and in very clean condition. Price
£25 + £3.75. Post £4.50.

UNIVAC KEYBOARD MODEL NO. F1308-00. A neat keyboard, prob-
ably made to be used with the B bit punch and reader. Has 57
encoded keys and 10 function switches on a line along the top. The
legends on these switches are: auto-manual, monitor off, run-stop,
on-line-off-line, keyboard off, printer off, reader off, punch-off, card
reader-off, card punch-off,. We have only a few of these, in as new
condition. Price £20 + £3. Post £2.

BIG ELECTROLYTICS. Bargain parcel of big electrolytics 8 for £3.3L
inc. VAT& P/P, y E
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Bicycle Speedometer

0 — 99 MPH in sixty minutes — that’s how long it will take you to
build this all electronic, solid-state speedo

WITH PETROL getting dearer, the
world’s oil supply running out and
gas disappearing in a puff of smoke,
~ it can’t be long now before pedal-
> power makes a comeback. We can

see it now; CB freaks with pillion-

. mounted rigs and six-foot whips
on the back. Of course there will

be lots of research into

_ optimum wheel size, cruising

3 13
T = 1
- W
A e -~
E
speed etc. That's where this
dandy little project will come to

S & o | your aid. Featuring a two-digit
: readout, bright red LED

\ display with 1 MPH
resolution updated every few
' seconds it can be built in a
}trice {ideal if your bike has

_ three wheels) and powered

!’f from a single 9 V battery.

Swift And Silent

There have been many bike
speedo designs published over the
J years but never before has so
much been brought to so many
with so little. Yes, only Hobby
Electronics can do this for you! No
seriously, before this gets totally over
the top, we'll explain. Only three ICs
are required plus the two displays and
a handful of passive components.
The whole thing is very easy to put
together so you can assemble it
whichever way you like best.
The speedometer works by detecting
each revolution of the bike's wheel
using magnetically-sensitive reed
switches with one or more bar
magnets mounted on the wheel.
The faster you go, the more pulses
are counted and the speed displayed
increases. The display blanks out
while the counters are advancing to
avoid a distracting flicker and the
count period is set up by adjustment
of a single resistor when the speedo
is mounted on your bike.
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Figure 1. Circuit diagram of the HE Bicycle Speedometer

Okay, so it doesn’t speak your weight,
but it won’t burn a hole in your
pocket either!

Construction/Setting Up

Nothing to cause any problems here.
As usual we'd recommend you use
sockets for the ICs. If you use our
PCB design you should have success
first time though the circuit is simple
enough to be put together on
Veroboard or whatever comes to
hand . . . . except for the original
breadboard which went out of
fashion when ICs arrived. You try
knocking nails into a piece of wood
the size of a postage stamp and
anyway, you would look silly with a
breadboard between the handlebars!
Reed switches come with two
main switch actions, either single-
pole, single-throw or single-pole,
double-throw (changeover). You can
use two of the former or simply one

NOTE:
SW1,2 ARE REED SWITCHES
MOUNTED ON BICYCLE FRAME

of the latter (with its centre contact Figure 2. Overlay and connection details. Remember that SW1 and SW2, the
connected to the common point on reed switches, can be combined as one changeover type reed switch
38
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_Bicycle Speedometer
the circuit board for the two switches [__ —l I__—l ,__mlavmz
(see Fig.2). :

Reed switches are usually o .
supplied as glass tubes with the i vamczs
switch contacts brought out to tags | )
at either end. For better protection counen | en  counr
against the elements we used a ™ OisaBLED  GisPLaveD”]
single-pole, double-throw type which N
is sealed inside a waterproof housing ey
(see Buylines). This is more _]'L ” “
expensive than the open-wired types, Cleping
but it comes complete with a

ICTb PING

moulded mounting tab. ‘ =H ow It Wo rks Figure 3. Waveforms within the circuit, not
The relationship between wheel . to scale
. 3 A low-frequency astable oscillator
diameter, gate period and number of provides the master clock for the circuit.
magnets required is not a simple one. IC1a, R2, C1 take care of this. Pulses are
Toy bikes and bikes with ‘baby’ then differentiated and squaredupby IC1b i H
Wheels wil gét sway with ong ortwo | SmicIc s coctrsbuiniat | ——Parts List—
magnets. To obtain a reasonable gate Integrated circuits IC2 and 3 form a RESISTORS
period with larger wheels you’ll need two-digit counter and display driver, which R1 100k
to use more magnetS. In practice’ fix needs only correct timing anq clock pulS.OS :% :g"(w
between five and 10 small magnets R ot o oot e ke R4-R17 680R
(the type usually supplied with reed enabled and clock pulses from IC1d cause POTENTIOMETER
switches) around the rim of the the counters to advance. When IC 1b goes Rx 1MD linesr [Fotaniater
wheel (the more the merrier)_ To stop hlgh thp cqunters are disabled and the
them falling off it’s best to glue them =iy o e _on_ T CAPACITORS
in place or secure them with pads of BB fbomz o simpie but aftacizeRds b4 o
double-sided foam tape. Once fixed, bouncing circuit. Some form of signal c3 oM catarais
H P H conditioning circuit like this is nearly
a dab of paint or varnish will prevent B+ toauirod whe X ca 47u, 16 V tantalum
them from going rusty. ; I T S LGS g
. switches are interfaced to digital counters.
Connect a 1MO potentiometer or Resistors R4 through R17 limit the current ﬁ;E1M ICONngI%?imos hex inverting
preset at the Rx position, get on your in the displays and C4 provides overall | Schmitt trigger !
bike and adjust the pot until you get decoupling. IC2,3 4026
the right speed reading. Now, g|13'12 3 ;33;;78 diode P
measure its value and make it up from . : - COMMMOIgatoc.
d . ] 7- t displ
fixed value resistors or just fasten the B UYIlneS L, ey
pot or preset onto the board — The semiconductors for this project are MISCELLANEOUS
there’s plenty of room. obtainable from Technomatic. All other SW1,2  reed switch inserts
I you use separate reed.switches, | B2 100, b2, SS (oug, o8 TR 1S
make sure that both are never on at ,"dp switch mentioned Yuf:der Magnets 1
once or the battery will be short — Construction/Setting Up. This is an RS Battery and clip
circuited through them. To safeguard Components type but it can be ordered Case to suit
against this you can connect 10k :"l‘::“gr‘ gg;’_z";’g‘w"""‘ stockist. Stock
resistors in series with the wires from Approximate price for components
the battery. (excluding case) is between £10and £15. r
|dea||y you'" need a box with a The case we used is from West Hyde
[T ' . Developments (tel no. Aylesbury 0296
Gt can see the display Without - |LL20%41)andis type BGC 4306
having to cut holes in the box, which Side view of speedometer, showing the
would let in water. It's best to mount two batteries mounted under the PCB

the box using a Terry Clip, centrally
on the handlebars so that, if the bike
takes a tumble no damage will be
done. Lacquer the back of the board
so that if any condensation appears
in the box no shorts will result. The
circuit takes about 40 mA of current
when running so two batteries in
parallel are advisable and there’s just
enough room under the PCB to site
them.

Alternatively, you might like to
make a proper facia panel to hold a
whole set of instruments (oil
pressure, ammeter, etc!?) Watch this
space!
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Component layout of PCB

Rider’s view of speedometer HE

The 2001 sweeps the board
atonly £75

Get all the waveforms you need—-1 Hz to -1 MHz in five
overlapping ranges: stable, low-distortion sine waves,

fast rise/fall-time square waves, high linearity
triangle waves — even a separate TTL square
wave output. Plus high- and low-level

main outputs.

An applied DC Voltage at the Sweep input
can shift the 2001’s frequency: or sweep

up to 100: 1 with an AC signal.

A pushbutton activates the DC Offset control,
which shifts the output waveform up

ordown on command.

For value for money the 2001 sweeps the rest off the board.
For immediate action — The C.S.C. 24 hour, 5 day a week service

-— Tel: (0799) 21682 and give us your Access, American Express, Barclaycard
number and your order will be in the post immediately or just clip out the coupon.

*price excluding P&P and 15% VAT
CONTINENTAL SPECIALTIES CORPORATION I'-Co-n:n— — S 2 e e _I

ental Specialties Corporation {UK) Limited Dept. 14HH.
l Unit 1, Shire Hill Industrial Estate, Saffron Walden, Essex CB11 3AQ
Model 2001 Sweepable £87.98. (inc. P&P: Qnty | For FREE catalogue l
I Function Generator | and 15% VAT) | Reqd. [ tick box [0 I

C.S.C. (UK) Limited Dept. 14HH EE RS - oF - APRIESE === . EE T ——— -
Unit 1, Shire Hill Industrial Estate, % o mhente for € i B e & s

I enclose PO/Cheque for €. . ..... ..., or debit my
Saffron Walden, Essex CB11 3AQ Barclaycard/Access/American ExpressNo . ................ expdate ...........
Tel: Saffron Walden (0799) 21682 Telex: 817477 S GEE GWS G BN GO DED GED Snn SN SN NN SNU aam  SEm

Hobby Electronics, March 1981



Clever Dick

A good variety this month: from geiger counters to motor
bikes, and from Bristol to black chips

Letters, letters, letters, still flooding in
. . . Imust ask HE's Editor to add 50p to
my weekly wage for the trouble.
Let’s start off with a nice friendly one
from someone who really appreciates
HE:

To whom it may concern,

My wife purely by an accidental, act
of fate bought Hobby electronics instead
of E.T.l. Man | have never read such rub-
bish. Who the hell wants to build a
‘background noise simulator’, the idea is
totally useless and as for the Heart beat
Monitor that has to be operated by a
push Button Switch, well!

And what about that stupid idiotic
cartoon that page could have been used
for adverts of which there are already %
of the magazine given overto.

Then there’s the “pocket” M.W.
Radio, very novel %2 footlong, two 109s
andcost£7?

Why is yourmagazine made up from
Everyday electronics throw outs?

The only thing worth looking at was
the T.shirt ad. and even she was a flop!
D.S. Nightingale,

Essex

All | can say is that, in a forthcoming
issue, we'll have an electronic probe for
use with the Heartbeat Monitor project.
And no, our magazine is not made up
from Everyday Electronics’ throw-outs
— we're sure EE can’t afford to throw its
articles away.

The next letter definitely ‘cheered’ us up:

Dear CD,

In your February edition of HE you
printed my letter and called me a nutter
— you also told me next time | was feel-
ing rich to send my money to your beer
fund, so here it is: it should be enough to
buy someone a pint. Onto more serious
matters — In your electronics digest
volume 1 number 1 (p.67) you show the
circuit for a geiger counter. | have built it
but cannot find a Geiger tube. Please tell
me who sells them. (Type CV2249)
M. Broughton
S. Yorks

You’'ve embarrassed us with your con-
tribution to our fund: cheers.
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As to who sells a Geiger tube, we
found that Henry's, 404 Edgware Road,
London W2 1ED, stocks two types:
CVv2246 andCV2247. We understand
that they are both 350 VDC working
andcost £ 3 each.

On to two wheels for the next one:

DEAR Richard of the High I.Q.

| have a single cylinder 4-stroke
motor cycle with a six volt electrical set-
up. Is there any way [ can adapt your car
speedometer or tachometer to work on
my bike It need onley work in top gear,
the speedo that s.
K. Lawry
Bristol
P.S. Thanks fora great mag.
P.P.S. Letter short enough?

First things first: no, the speedometer
circuit won't work from a 6 V supply
because its pre-amplifier is biased for
12 V operation. But the rev counter
(tachometer) will work from 6 VDC.
{(Why onley in top gear we wondereyd.)

Second: yes, nice and short thanks
very much.

The next one has been buried under the
heap for a few weeks, but | thought it
worth including as a comment on the
‘why are ICs black?’ debate.

DearC.D.

| have long suspected that the alleged
superiority of you whiteys is a load of
bluff and adequately described as ‘white
noise!’ Will your ego be upset ifapoorig-
norant black girl from South Africa puts
you rightonblack ICs?

The modern ICs are part of a world
of fantasy and if a member of this world
says " That is a black IC" it is merely a
part of his mode of living since black is
not a colour and as such his claim to see
it is balmy. As | know from personal ex-
perfence a matt black package has the
advantage/disadvantage of reducing the
temperature differential between the in-
side and outside.

! know of at least three types of
binder but your type will suit me well.
Ms. S. Mayekiso
South Africa

| think that explanation deserves a long-
distance binder. ‘

Finally, another one from Bristol:

DearC.D.

Are you a Circuit Diagram?, or maybe a
CM.O0.S.,I.C, (e.gCD4001)Orare you
Just some common or garden reserchist
siting in an office staring at boring
letters written by readers?

Anyway, down to the question,
Does R. behind a resistor value stand for
ohms? and if so why not just put ) or
ohms? Question number 2, is there a
simpler way of inserting a C.M.0O.S. |.C
than using an insertion tool? If so please
specify. | think Beasties are superb and
want to see more. Thanks for an Ex-
celentmag.

A. Ellis

Bristol

P.S. | don’t suppose there is an easier
way of getting a binder than spending all
that money? (Hint, Hint)

Where a resistor is specified as, for ex-
ample, 10R then yes, the R stands for
‘ohms’. On the other hand, the R can
take the place of a decimal point, such as
in 2R2 (equivalentto 2.2 ohms). The Ris
clearer than the £2(omega) sign for low
values and decimal points have a habit of
disappearing.

You can insert CMOS devices
without an insertion tool: most modern
CMOS devices are a lot less susceptible
to damage by static or other electrical
discharges to their pins than some of the
earlier types. To be safe, make use of the
plastic holder or conductive foam in
which the device is supplied. Full details
were given in Building Site, HE,
September 1980, pages 57 to 58.

We may see Beasties again in HE.
True: there isn‘t usually an easier way of
getting a binder than spending all that
money.

And that’s it for this month. Perhaps
next month we'll try and assess from all
the letters we've received who is HE's
youngestreader. Cheersfornow. HE
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CAMBRIDGE Self
Instruction
Courses
ride the

LEARNING

Microcomputers are coming

wave! Learn to program.
Millions of jobs are threatened but
millions will be created. Learn
BASIC - the language of the smali com-
puter and the most easy-to-learn com-
puter language in widespread use. Teach
yourself with a course which takes you
from complete ignorance step-by-step to
real proficiency, with a unique style of
graded hints. In 60 straightforward

: - 74
lessons you will learn the five essentials of Computer

5 o _tons Programming
programming: problem definition, in Basic (CPB}
flowcharting, coding the program, " £10.00

debugging, and clear documentation -

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

Also THE BASIC HANDBOOK (BHB) £11.50 An encyclopaedic
guide to the major BASIC dialects. A must if you use other peoples’
programs

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

Understand Digital

Electronics 2
Written for the student or enthusiast, this D'?"al sy’m’
course is packed with information,
: p ‘ ‘ Book { &
diagrams, and questions designed to lead
you step-by-step through number
systems and Boolean algebra to
memories, counters, and simple Design of
1 % . Ere A Digital
arithmetic circuits; and finally to an Systems
understanding of the design and opera-

tion of calculators and computers
BOOK 1 Decimal Octal, hexadecimal, and binary number systems and conversion between
number systerns; negative numbers; complementary systems. BOOK 2 OR and AND func-
tions, multiple-input gates; truth tables; De Morgan's Laws; canonical forms; logic conven-
tions; Karnaugh mapping; three-state and wired fogic. BOOK 3 Ha/f, full, serial, and parallel
adders; subtraction; processors and ALU's; multiplication and division. BOOK 4 fiip flops;
shift registers; asynchronous, synchronous, ring, Johnson, and exclusive-OR feedback
counters; ROMS and RAMS. BOOK 5 Structure of calculators; keyboard encoding;
decoding display-data; register systems; control unit; PROM; address de-coding, BOOK 6
CPU; memory organisation character representation; program storage; address modes; in-
put/ output systems; program interrupts; interrupt priorities; programming, assemblers; com-
puters; executive programs; operating systems.

DIGITAL COMPUTER LOGIC & ELECTRONICS. (DCL) £7.50
A course covering the material in italics above, but at a slower pace.
{4 vols)

GUARANTEE — No risk to you. If you are not completely satisfied your money
will be refunded without question, on return of the books in good condition.

PLEASE SEND ME: — Quantity

CPB (£10.00)

BHB (£11.50)

AWG  (4.00)

DDS (£13.50)

DCL (7.50)

FOUR WAYS TO PAY:

1) A U.K. cheque or a U.K. postal order INot Eire or overseas)
' 2) A bank draft, in sterling on a London bank (available at any major bank)

3) Please charge my Access/M.Ch{_] Barclay/ TrustC/Visa O am. exp.0] Diners (]
. 4) Or phone us with these credit card details - 0480 67446 (ansap[\one) 24 hour service.

GardNO ..o v v e L.Signed Lo
THESE PRICES COVER THE COST OF SURFACE MAIL WORLDWIDE. AIRMAIL:
Eur. N.Af, Mid.E. add % to price of books: Jpn, Aus, N.Z, Pcfc atld %: elsewhere
add ¥

Name FEEEEE. - - e T o 900

Address, . oo 55000 A1) - o08< o BRI . . e

U.K. Delivery: up to 21 days
Cambridge Leaming Lid., Unit BO, Rivermill Site, FREEPOST
St. Ives, Huntingdon, Cambs. PE17 4BR, England
Reg. in Eng. No. 1328762

Multitesters 100,000 opv

AC volts:- "0—5— 10— 250 — 1000

DCvolis:- 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 — § K ohms — 200 K
ohms — 50 K ohms — 200 Kohms — & meg ohms

— 50 meg ohms
As a transistor tester
HFE:- 0 — 5 (NPN) — PNP)
1CO:- 0 — 5 ua (NPN — PNP}
Dims:- 178x 140x 70 mm -
Piease add 30p P.P. per unit order as MT 20
Muititester
e
5.95 1,000 opv

ACvolts:: 0—5—150—500— 1000
DCvolts:- 0 — 16 — 150 — 500 — 1000
DC current:- 0 — 1 ma — 150 ma

Resistance:- 0 — 25 K ohms — 100

“;@ K ohms
Dims:- 90x 61 x30mm_ T
z P.P, as
Multitester Please add 30p per unit order
20,000 opv
ACvolts:» 0—10 — 50 — 100 — 260 — 500 — 1000"_
DCvolts: 0 —0.5—5— 25— 1256 — 250 — 500=\
1000
DC current:- 0 50 ma — 0.5 ma — 250 ma

— 3 Kohms — 300 K ohms — 3 meg ohnis
— 2010 +63 db
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:- .Bohms
Frequency response:- 15 — 22000 HZ
Weight:- 350 gms

Please add 30p P.P. per unit
order as PH 12

4\ RROW A\UDIO @ENTRE

‘20 NORTH BAR BANBURY OXON OX16 OTF.
TELEPHONE BANBURY (0295) 3677

TERMS: CHEQUE/PO 1T WELCOME

(DDS) £93.50
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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 +3dB.Tape Sensitivity: Output
— typically 150 MV, Input — 300 mV for
rated output. Disc Sensiti
(ceramic cartridge). Radio: FM (VHF),
B7.5MHz — 10BMHz. Lang wave
145kHz — 10BkHz, Med wave,

7

520kH: — 1620kHz. Short wave.
5.BMHz — 16MHz. Size: Tuner — 2%in.
x 15in. x 7% in approx. Power amplifier —
2in. x 7%in. x 4%in. approx. 240V AC
ty: 100mV operation. Supplied complete with fuses,,

knobs and pushbuttons, and LED stereo
beacon indicator. Price £21.50 plus
£2.50 postage and | Dacklng

STEREO CASSETTE TAPE DECK
ASSEMBLY. Comprising of a top panel
assembly and tape mechanism coupled 10,
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. Signai to
noise ratio: 45 dB nominal. Power
Supply Requirements: 12V AC at
.300M/A. Connections: All connections
to the unit are via a wander lead termin-
ated with nine-pin plug (socket provided).

Dimensions: Top panel — 11%in. x
6%in. Mechanism fits through a cut out
S%in. % 10'2in. Clearance required under
top panel 2'%in. Supplied complete with
circuit diagram etc. Price £30.50 plus
£2.50 postage and packing. Suitable 12V

mains transformer £3.00.

B.K. ELECTRONICS‘

37 Whitehouse Meadows, Eastwood, Leigh-on-Sea, Essex SSa5TY

BARCLAYCARD * SAi for currest lists t Ofticial arders weicoms = Al prices
] - mclude YAT % Maii orger only w Nl itema packed [wnere applicabie} A
m special energy absorbing PU loam, Callers weicoms by prior i
| VISA | appoiniment. piease ialephona 0702 527572, .
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Into Digital

Electronics

This is the seventh — and last — part of this series. To round it off, lan Sinclair outlines
the operation of the microprocessor

The microprocessor is the big chip of
all digital chips, and although it's way
and above all others in its
complication, we've reached the
stage where we can understand
‘what it does. This final part, then, is
devoted to the microprocessor.
There’s no practical work this month,
because we would need a lot more
space to describe a practical layout.
One way to get thoroughly
acquainted with practical
microprocessing would be to refer to
the series ‘'MPUs by experiment’ in
back numbers of Computing Today.
This series ran from July 1979 to
June 1980.

What is a microprocessor then?
It's a chip which is filled with gates
and registers arranged in groups of
eight (usually), and with lots of
internal connections. What makes it
so useful is that the gates can be
controlled by signals fed into the
microprocessor and can then in turn
decide what happens to the next
signal or signals along. Everything
about a microprocessor is arranged to
fit a time sequence, controlled by
clock pulses. The sequence never
changes — it consists of a set of
eight signals which open some gates
and close others, followed by more
signals which then pass through the
open gates. The first set of eight
signals is a program instruction, the
next lot is data. What's the
difference? Only the sequence!

First Mouthful

A group of eight digital signals is
called a byte. There's no special
reason for having eight. Pocket
calculators operate quite happily with
four bits at a time, but things can
operate faster when we deal with 8
at a time. Large computers deal with
16, 32 or even 64 bits at a time,
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which speeds some operations up a
lot more. Eight just happened to be a
useful increase from four without
needing a lot more pins on the
package.

What can you do with eight bits,
then? The answer is eight times as
much as you can do with one. You
can carry out eight ANDs, eight ORs,
add eight-bit numbers, shift left or
right — just the sort of digital
operations we should be accustomed
to by now. Everything the
microprocessor does is based on
these straightforward digital
operations plus one more — the
ability to copy a set of eight bits from
one register to another. There's
nothing novel about the copying (or
transfer) action either, it’s just an
example of using the output of one
register as the input of another.

Force-feeding

The microprocessor, then, doesn’t do
anything which wasn’t done by
separate chips previously but it takes
up a lot less space and costs a lot
less as well. For the guy who was
familiar with the way computers
were designed long before ICs came
along, the microprocessor is a simple
way of doing what needed a whole
lot of circuitry before. When you've
come along a different path,
however, from linear ICs into digital
ICs, it all looks a bit (sorry!)
bewildering, with a language of its
own which was borrowed from
computing. Let’s explain, simplify,
and cast a little light.

Suppose you want to AND two
bits. Simple, use a two-input AND
gate (Fig. 7.1a) and the job is done. If
you want to AND eight lots of two
bits it just means that you use eight
lots of AND gates which will have a
total of sixteen inputs and eight
outputs, as shown in Fig. 7.1b.

That’s 24 pins to be connected to a
PCB, 24 joints to go wrong and
probably two chips on the board.
Now the key to the difference
between this conventional digital
method of gating and the use of a
microprocessor is the timing. With
eight 2-input AND gates, you can put
in all of your sixteen signals together
— you’ll have to, otherwise the gates
won‘t operate correctly. The
microprocessor. will accept only, eight

a oO—f
1 -
b O—
.
o_..
-l
ol )=
-
INPUTS O_ﬁ_o OUTPUTS

Y

19197991
1

Y

Figure 7.1 One operation — ANDing. A
single AND gate (a) can AND two bits. To
AND a set of eight bits (b) would need eight
AND gates, with sixteen inputs and eight

outputs §
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IN
ouT

IN/OUT
CONTROL

GATE

REGISTER

Figure 7.2 How the microprocessor ANDs
bits. One bit is fed in to a register through a
gate and is stored in the register. The second
bit is then fed in, ANDed, and then the resuit
is fed out. The opseration can just as sasily be
performed with eight bits as with one, and
only the eight input pins are needed for the
inputs and output, because the inputs are fed
in at different times

signals at a time, so the only way we
can AND two lots of eight is to feed
in one lot, store it in a register, feed in
the next lot of eight, store that, and
then AND the two lots, and feed the
results out. It sounds complicated but
in a lot of ways it’s simpler. For one
thing, we need only eight pins for our
eight bits, and we can feed in or out
of the same set of eight pins (see

Fig. 7.2).

Timing The Feeds

Let’s look in detail at what has to be
done to AND two lots of eight bits.
First of all we need to store the first
set of eight bits, the first byte of the
mouthful, in a register. There has to
be an instruction for this, which will
open the correct gates within the
microprocessor to transfer our first
byte into a register (see Fig. 7.3). For
this operation, the register will
usually be the main working register
of the microprocessor and is called
the accumulator. One instruction
byte will therefore prepare the path
from the eight data pins to the
accumulator, and the next byte will
be our first set of eight bits which are
to be ANDed. Having loaded them in,
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GATE
l

IN/OUT
CONTROL

we now need to tell the
microprocessor what it has to do
next. The next byte is therefore
another instruction which calls on the
microprocessor to AND the bits in the
accumulator register with the next
set of bits which will be fed in, and to
store the result in the accumulator.
Quite a mouthful that, so we
abbreviated it to AND-immediate.

Following that instruction, the
microprocessor expects to find the
next set of bits we want to AND with
the first lot.

The last operation is to deliver the
results, so another instruction has to
be sent to the microprocessor calling

ouT

on it to connect the accumulator to
the eight pins which we used to enter
each byte, and so transfer the
resuiting byte out again. At the end
of this instruction, the byte appears
on the eight pins (the data pins) and
the process is completed. The total
score is three instructions in, two
bytes of data (the bytes we wanted
to AND) input and one byte (the
result) output: a total of six steps.
Now, for ANDing two bytes of
bits together, you might think that six
steps of microprocessor action is a
pretty poor exchange for just having
a couple of AND chips working on -
two lots of eight bits. You would be

. INSTRUCTION: Read a set of data bits
. DATA (8 bits = 1 byte) IN

. DATA (second byte) IN

oA WN =

. DATA (byte sent out) OUT

. INSTRUCTION: AND this byte with the next set

. INSTRUCTION: STORE — send the resuit out

Figure 7.3 Sequence of
operations for an 8-bit AND.
A similar sequence would be
used for any other 8-bit
logical operation
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o -0
o— —0

O- -0
DATA O— 0
PINS 3
0 — —0

o —0
o— —0
o— —0
o— -0

O = )

o- -0

o- )

o- -0

O -0
ADDREss O— O
PINS O— -0
o O

O- O
O— O

O O

O O

O —0

O O

DATA BITS FROM 2
OR TO MEMORY
UNITS
3
4
5)
6

MEMORY UNITS

SELECT WHICH
MEMORY UNIT
IS USED 8

- ‘<——- 0

Figure 7.4 Using memory to ensure that instructions and data follow each other in the correct
sequencae. It is impossible to tell without knowing the sequence, whether a byte is an

instruction or data

quite correct, it is a pretty poor
exchange, and if you only ever had to
AND two bytes together you'd be a
mug to go to all the expense and
bother of setting up a microprocessor
to doiit.

Where the microprocessor starts
to score is in applications which need
more than just a couple of bytes
ANDed together. A lot of machine-
control units would need several
boards full of ICs just to carry out one
of the operations which they do.
Because the microprocessor operates
on instructions, you can add more
tasks just by adding more
instructions. In addition, you can
change the instructions without
having to change the microprocessor.
If you have a digitally-controiled
machine which turns out one part,
and the controller uses separate
gates, then to make it turn out a new
part means swopping boards around.
That’s what'’s called a hardware
exercise. If the same machine were
microprocessor-controlled then only
the instructions would need to be
changed, and that can be a whole lot
simpler.
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Once Upon A Time . . . .

You'll have started to suspect that
this microprocessor caper probably
calls for close timing, a bit of the old
strict tempo. How right you are! Each
stage of microprocessor action is
started by a clock pulse, and the
clock pulse generator is usually a
crystal-controlled oscillator working
at 1 MHz or more, so that the
instructions are carried out pretty
quickly. Now that speed, gratifying
though it is, leads to further
complications. Remember what the
sequence of events was? First of all
came the instruction (load) which set
up the accumulator to receive the
first data byte, then the data, another
instruction (AND-immediate), more
data, the output instruction and data
out. If the clocking rate is as high as a
1 MHz oscillator suggests, how do
we make sure that we are feeding
the correct byte on to the pins at the
correct time? Whether we are
feeding in an instruction or a piece of
data, it's just one byte at a time, and
so the sequence just has to be right.
How is it all synchronised?

__Into Digital Electronics

Thanks For The Memory!

Memory is the answer to the
problem. Memory is not something
mysterious and new, it’s just a word
for a set of registers. As far as most
microprocessor circuits are
concerned, a memory will consist of
a set of 8-bit registers, with gates to
ensure that only one set of eight bits
is connected to the data lines at one
given time. The gating system is
called addressing, so that when we
talk of addressing memory what we
mean is passing signals to gates so
that one particular register is
connected and eight bits can be
stored in it or copied fromit (see
Fig.7.4).

In the early days, addressing was
rather primitive and a lot of memories
used a sequence principle, so that the
first byte stored in was the first byte
out, and the rest followed in
sequence. We still use this idea for
cassette-tape storage — you start at
the beginning of the tape and you
record or replay until you are finished.
For a lot of purposes, though, it can
be very much more useful if you can
pick a byte out of any part of memory
without having to go through all the
bytes which were placed there
earlier. This idea is called ‘random
access’, and all the IC chip memories
that we use nowadays have random
access.

It's addressing which makes this
random access possible. If you make
your gates so that each binary
number placed on a set of inputs —
the address inputs — will connect a
different register on to a set of data
lines, then you have the random
access you need, because you don’t
need to go through the binary
numbers in sequence. The old
memory system which didn’t use
address lines (one byte was
connected in or out at each clock
pulse) is never used these days.

Getting It All Together

Now we can start to see how the
microprocessor can carry out its
instructions. To start with, all the
signals which it’s going to need will
be stored in memory chips. Taking
our example of the ANDing of two
bytes, we would need all six bytes
stored in memory. The simplest way
to do this would be to store them in
the same order as they are used, with
the ‘load first byte’ instruction first
and the ‘store answer’ byte last. All
we need then is some method of
arranging that a byte is connected to ‘é?
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the data lines of the microprocessor
at each clock pulse, and this is done
by ‘address lines’ from the
microprocessor. The address lines
come out on pins, usually sixteen of
them, which can be connected inside
the microprocessor to various
counting registers. Their job is to
signal to memory which memory
byte is wanted.

Sixteen lines allow us to use
binary numbers of up to 16 digits,
which in familiar terms means a
range of O to 65,536. Being able to
select up to 65,536 different bytes
sounds good, and most
microprocessor systems need a lot
less, but it’s worth remembering that
large computers need a lot more
memory, which is why
microprocessor chips with 24 or
even 32 address lines are being
developed.

For our ANDing, then, we could
arrange things so that the first
instruction was connected to the
data lines of the microprocessor
when the address was 1. (You don’t
want me to write out fifteen Os and
a 1, do you? I'll stick to ordinary

scale-of-ten if you don't mindl) This
address is obtained by a counting
register inside the microprocessor
whose name is, appropriately
enough, program counter. At each
clock pulse, the program counter
simply advances by one digit unless
we instruct it otherwise. When the
‘load a byte' instruction has been
digested, therefore, the next clock
pulse will advance the program
counter to 2, and this has to be the
memory address for the first of the
two bytes we want to AND. At the
count of three, the byte which is
stored is the AND —immediate
instruction, and address number four
brings in the second byte to be
ANDed. At step 5 another instruction
comes in — an instruction which has
quite a different effect, because it
commands the microprocessor to
send a byte out on the next clock
pulse. Clock pulse number 6, then
causes a byte to be stored — in this
example in memory location number

How do the registers tell the
difference between sending a byte
from memory to microprocessor

__Into Digital Electronics

{reading) and sending a byte from
microprocessor to memory (writing)?
Easy, there's a pin which carries a
read/write signal. The signal from this
pin is normally logic 1, so that the
microprocessor reads from
whichever part of memory has been
activated by the address signals.
When the WRITE instruction is
received the next clock pulse puts the
read/write pin to logic O, and holds it
like that until another clock pulse
restores it. That way, a similar pin on
each memory chip can be held low to
ensure that the gates inside the
memory chips are arranged to receive
a signal (at the register inputs) rather
than send one out (from the register
outputs).

Yes, of course there’s a lot more
to it, but this outline should dispel.
some of the mystery and explain
some of the new words which fly
around the microprocessor business.
The important point is that once you
have swallowed the ideas of digital
electronics, microprocessors are just
one more byte!

HE

Short Circuit

O
L

Diode-Transistor
Tester

No apologies are made forincluding
this circuit — there is nothing par-
ticularly new about it, but it is very
useful when checking diodes and

240 VAC

SOCKET

N

O-

E i NOTE:
transistors and can save a great
deal of time.

Potentiometer RV 1 is kept at
maximum resistance when a tran-
sistor is plugged into the socket,
then slowly decreased until one of
the LEDs glows brightly depending
on the type of transistor {(NPN or

PNP). If both LEDs light up, the tran-
sistor has a short-circuit: if neither

—OE

T1 HAS A 4 VAC SECONDARY WINDING
LED1 & 2 CAN BE ANY RED LEDS

LEDs light the device has an open-
circuit.

The same method applies to
diodes. If the two leads of the diode
are plugged into E and C (anode to
E) the PNP LED will light up. If
reversed the other LED will glow,
As with transistors, if both LEDs
light the diode is open-circuit.

By plugging in a new transistor

with a known gain and observing
the brightness of the LED and the
position of RV1, you will get a
rough idea of the gain of unknown
devices.

If a metal box is used to house
this project then it should be con-
nected to the earth point in the
circuit.
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GUITAR PHASER \ ZD85 . Sept. 80 £9.60
BENCH POWER SUPPLY UNIT  ZD87 Sept. 80 £25.00
DEVELOPMENT TIMER D86 Sepl. 80 £8.75
TOUCH SWITCH (on Vero): D84  Sept. 80 £4.50
AUTO PROBE ZD83 Sept. 80 £3.00
REACTION TIMER D82 Sept. "80 £26.50
MICROMIXER (on Vero) ZD81 Sept. ‘80 £8.50
EQUITONE CAR EQUALISER ZD52 Aug. 80 £13.30
GAS DETECTOR ZD55 Aug. ‘80 £22.00
PASS THE LOOP GAME ZD56 Aug. ‘80 £12.00
RADIO TIMER (on Vero) ID57 Aug. 80 £5.50
MOVEMENT ALARM [on Vero) D54 Aug. 80 £5.00
OP. AMP CHECKER {on Vero) ZD53 Aug. 80 £4.00
CAR BOOSTER [no speakers) ID50 July '80 £18.00

1 HAZARD FLASHER D48 aaly '80 £10.50
*PUSH-BUTTON VOLUME )

CONTROL ‘7047  July '80 £19.50
SOUND FLASH TRIGGER [on Vero)ZD49 July '80 £3.50
2 WATT AMPLIFIER (on Vero) ZDA6  June '80 £3.90
METRONOME (on Vero) ZD51 June ‘80 £3.50
MICROBE R/C SYSTEM

(less Servos) 1045 June "80 £17.50
FOG HORN D44 June '80 £4.50
*EGG TIMER ZD43  June "80 £6.50
MINI CLOCK ZD10 May 80 £26.00
5080 PRE-AMP D11 May 80 £32.00
TRACK CLEANER D12 May 80 £7.75
*R/C SPEED CONTROLLER D3  April '80 £9.60
HOBBY GOM ZD8  April ‘80 £28.60
ELECTRONIC IGNITION D2  April 80 £18.25
DIGITAL FREQUENCY METER  ZD9  April ‘80 £27.75
SHORT WAVE RADIO ZD80 March '80 £19.50
TOUCH SWITCH ZD79 March '80 £5.00
5080 PSU MODULE ZD78 March '80 £29.50
SYSTEM 5080A ZD77 March '80 £15.00
PASSION METER D6  Feb. 80 £5.00
WIN INDICATOR D42 Feb. 80 £9.00
INFR RED REMOTE CONTROL  ZD7  Feb. 80 £19.35
SCALEXTRIC GONTROLLER D41  Jan. 80 £52.50
CROSSHATCH GENERATOR D4 Jan.’80 £11.25
DIGI-DIE D5 Jan.'80 £5.50
RING MODULATOR ZD1  Dec.'79 £8.50
SCALEXTRIC CONTROLLER ZD39 Dec.'79 £21.50
BARGRAPH CAR VOLTMETER ZD40 Dec. 79 £6.60
GUITAR TUNER ZD38 Nov. 79 £8.50
*R2 D2 RADIO D37 Nov. 79 £8.60
TANTRUM D33 0Ci. 79 £37.50

available at £8 extra.
LATE EXTRA
Watchdog Intruder Alarm . ZD88%
Temperature Controlled Soldering ron ZD90
Freezer Alarm {on Vero) .. IDN
Tug O' War Game ZD%4
Nobell Doorbell . . ZD93
Kitchen Timer (on Vero) .. ZD92
Light Dimmer . . ZD88
All kits contain components as specified plus Texas |.C. sockets.
“where required, also connecting wire.
FAIRCHILD FLYV150 red. 2 LEDS, 10 for £1.00, 100 for £7.50
DALY ELECTROLYTIC CAPACITORS 2000uF 100v £1.50
PHILIPS SCOPE Tube 5" CV2191/D6-13-2 £10

HOBBYTUNE D34 0ct.'79 £18.00
MULTI OPTION SIREN ZD36 Oct. ‘79 £10.50
ANALOGUE AUDIO

FREQUENCY METER ZD35 0ct.'79 £15.00
COMBINATION LOCK 1D29 Sept. '79 £12.50
*STARBURST ZD30 Sept.'79 £14.50
LAMP DIMMER ZD31 Sept.'79 £6.50
ULTRASONIC SWITCH ~ ID32 Sept.’79 £21.00
CONSTANT VOLUME AMPLIFIER ZD28 Aug. ‘79 £11.50
INJECTOR TRAGER D27 Aug.'79 £4.50
LED TACHOMETER ID26 Aug.'79 £14.75
BABY ALARM ID25 July '79 £13.50
POINTS SWITCH D24  July ‘79 £12.50
LINEAR SCALE OHMMETER D23 July ‘79 £14.00
SHARK D22 July ‘79 £22.75
G.S.R. MONITOR ZD19  June ‘79 £10.50
ENVELOPE GENERATOR ID20 June ‘79 £11.79
DRILL SPEED CONTROLLER D21 June ‘79 £7.00
WHITE NOISE EFFECTS UNIT  ZD18 May ‘79 £16.85
PARKING METER TIMER D17 May'79 £6.70
DIGIBELL PROJECT ID16 May ‘79 £5.00
‘VARIABLE POWER SUPPLY

0.30V 1 AMP ID15 May'79 £30.00
TRANSISTOR GAIN TESTER ID76  April '79 £6
CISTERN ALARM ID75 . April '79 £5.50
MODEL TRAIN CONTROLLER  ZD74  April ‘79 £26.00
PHOTOGRAPHIC TIMER ID73 March'79  £14.50
TONE CONTROL ID72 March ‘79 £9.00
CASANOVA’S CANDLE ID71  March '79 £7.50
SHORT WAVE RADIO ID66 Feb. '79 £12.50
SINE/SQUARE WAVE

GENERATOR ID67 Feb. ‘79 £22.50
SCRATCH AND RUMBLE

FILTER MONO ZD68 Feb. 79 :£22.50
SCRATCH AND RUMBLE

FILTER STEREO ZD69 Feb.'79 £25.00
CAR ALARM ID70 Feb.'79 £8.50
FLASH TRIGGER fless flash'gun) ZD65 Jan. ‘79 £10.50
TOUCH SWITCH ID63 Jan.'79 £5.50
VARI-WIPER D64 Jan.'79 £8.00
GRAPHIC EQUALISER D62 Jan.'79 £25.00
PUSH-BUTTON DICE ID61 Dec. 78 £6.00
AUDIO MIXER ZD14 Dec.'78 £20.30
BEDSIDE RADIO ID58 Nov.'78 £12.50
STEREO AMPLIFIER (HOBIT) ID59 Nov. 78 £52.50
WAA-WAA PEDAL ZD60 Nov.'78 £30.00

IONISER KIT: ZD13. This negative ion generator gives you power to saturate your home with millions of refreshing ions, without fans or moving
parts it puts out a pleasant breeze. A pure tlow of ions pours out like water from a fountain filling your room. The result? Your air feels like fresh
ocean alr, crisp and wonderfully refreshing. All parts p.c.b. and full instructions £10. A suitable case including front panel neon swilch. etc.,

}f 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 15% 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 SHOP HOURS:

MON.-FRL.  9-5.30 p.
-4.30 p.

P Avr ARn BAccess 1 ',——— SAT. 94,
N = S

VISA 4 t
v ) L, .

Minimum telephone Orders £5
Minimum Mail Order £1
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OLevel Q& A

Test gear’s the topic this month, and Nick Walton discusses moving coil meters and

oscilloscopes

We will take a rest from high flying
theory this month and consider test
gear, in other words the basic in-
struments used by the hobbyist or the
electronic engineer, namely the am-
meter, voltmeter, and the ohmmeter as
well as that highly versatile and useful
device the ’‘scope or cathode ray
oscilloscope to give its full mouthful.

Moving-coil Meters

The most common type of meter today
(apart from the ever-increasing range of
electronic digital meters)is based on the
moving-coil movement. This consists
of a small coil of wire free to twist within
the magnetic field of a permanent
magnet. When the current passes
through this coil you will know from a
previous article that it creates its own
magnetic field. This interacts with the
permanent field, resulting in the move-
ment indicated by the pointer. One such
meter widely used has a coil resistance
of 1000 ohms and a full scale deflec-
tion produced by a current of 0.1 mA.
This, by Ohm's law, implies a required
volitage of 0.1 V for full deflection.

Measuring Amps, Volts and
Ohms

You use this basic meter to give you an
ammeter which reads currents greater
than 0.1 mA by connectinga low value
of resistance (called a shunt} in parallel
with the coil. For instance, to read up to
1 mA you would choose a shunt
resistance value which, for 0.1 V, took
all the current except the 0.1 mA you
wanted through the coil (see Fig. 1).

MOVING COIL
1000 OHMS

SHUNT

Figure 1. To convert a moving-coil meter into
an ammeter, you connect a low-value
resistance in paraliel with it

Thus if the shunt has to take 0.9 mA for
a voltage of 0.1 V it works out to be
111 ohms. Measurement of higher cur-
rent would need lower-resistance
shunts whose value can again be
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calculated by using Ohm’s law.
Whereas the moving coil meter
becomes an ammeter by adding a low
resistance in parallel, it can be used as a
voltmeter by adding a high resistancein
series. For instance, to measure a
voltage of up to 1 V, we need the
resistance in series to account for 0.8 V
to leave the desired 0.1 V across our
coil. The current in this resistor, which
remember is in series with our meter,
mustbe 0.1 mA and the voltage across
it is 0.9 V, all of which is shown in
Fig. 2. So again with the help of George
Simon Ohm we can deduce that it
needs to have a resistance of Sk.

MOVING COIL
0.1 mA {1000 OHMS) 3

LO.‘IV—J LO.DVJ
L--"—TOTAL‘I VOLT-—’

Figure 2. To convert a moving-coil meter into
a voltmeter, you add a high-vaiue resistance
serias with it.

0.1 mA

When it comes to making connec-
tionsin the circuit, it is the ammeter you
need to be most careful with. A mistake
with it can cost you the instrument,
whereas with a voltmeter connected
wrongly nothing very much happens.
You need not think very deeply to
realise why the ammeter is vulnerable.
When you want to measure a currentin
acircuit as in Fig. 3, itis as though you
need to cut the wire and rejoin it
through the ammeter. Since you do not
want to reduce the current by the actof
measuring it the ammeter must have as
low a resistance as possible (ideally
zero, though in practice this cannot be
achieved) and this really is the trouble.

—

Figure 3. How an ammeter is connected into
the circuit

For instance, suppose as previously
you needed only 0.1 V to drive the
pointer to full-scale deflection and in a
moment of aberration you connected it
across the resistor where there existed
a voltage of 5 V, you would be putting

5 V across a meter designed to take
0.1 V; ie, fifty times too much. This
would be the sad end of your instru-
ment so watch out. Actually many am-
meters these days are protected by two
diodes connected across the ammeter
as shown in Fig. 4. At first sight this
looks pretty pointiess till you remember
that even in forward bias a diode needs
a definite voltage to make it conduct,
for example 0.3 V. Given that the little
coil of the meter still needs 0.1 V for full
scale deflection, it could probably sur-
vive being overloaded to 0.3 V for
short periods. Any further overloading
will result in one of the diodes conduc-
ting quite heavily if necessary thus pro-
tecting the instrument itself. But
remember the law of nature (Sod’s
Law) which, when applied here, says
that the one ammeter you overload is
the one that is unprotected.

Figure 4. An ammeter fitted with diode
protection

The voltmeter is not vulnerable like
the ammeter. Since voltage is a dif-
ference in potential between two points
you always connect it in parallel with
the component across which the
voltage exists. But there is a problem
you need to watch and it is called the
loading effect. Itis tied up with the fact
that connecting everything (even a high
resistance voltmeter) in parallel with a
component does actually provide an
alternative route for the current and on
occasions this can lead to damage
resulting from a bigger current flow
than was intended.

Suppose for instance you had a tran-
sistor with a resistance of 20k on the
base to keep down the base current to,
say, 0.1 mA. If you put your voltmeter
— whose resistance could be 20k —
across the 20k resistor, between A & B
inFig. 5, the resistance of the combina-
tion (voltmeter in parallel with R1) will
be only 10k. This could allow too much
base current to flow into the transistor
which could cause damage: Manufac-
turers specify what they cali a ‘figure of
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merit’ for voltmeters which is express-
ed in terms of ohms per volt and is ac-
tually the reciprocal of current at full-
scale deflection. Generally, the ohms
per volt rating needs to be much higher
(at least, say, ten times) than the value
of any resistance across which you
might want to measure a voltage. The
higher the ohms per volt rating of a
voltmeter the more it costs, but elec-
tronic voltmeters are now available
with figures of merit in excess of 1
Megohm per volt {ie a million chms per
volt). .

20k

[

R1
20k

ov

Figure 5. A.voltmeter ‘loading’ the base
resistor of a transistor

Ohmmeters are also useful things to
have around and the simplest can work
using Ohm’s Law in the following way.
Looking at the circuit in Fig. 6 the
unknown resistance is connected bet-
ween A & B. Suppose the meter reads
upto 1 mA, thenif thereis noresistance
between A and B (ie A and B connected
together) the pointer will indicate 1 mA
(1 V from the battery and 1k in the cir-
cuit). So this will be marked out on the
scale as zero. If the resistance across
ABis now 1k, the total resistance in the
circuit will be 2k so the current will be
0.5 mA on the scale which is where 1k
will be marked on it. It turns out that the
scale is back-to-front and not evenly
spaced. Even-spacing on an chmmeter
scale needs sophisticated electronics
and costs a lot.

1k

A
UNKNOWN
RESISTANCE
B

N
|' 1VOLT

Figure 6. A design for a simple ohmmeter

Oscilloscopes

Our final topic is the cathode ray
oscilloscope and the fact that it can fulfil
so many functions is what makes it so
useful. (See The Oscilloscope, HE,

February 1981, pp 18 to 22.) Cost
varies from about £100 to several
thousand pounds. If you're thinking of
buying one then it would be worth look-
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Figure 7. A cathode ray tube

ing out for HE's repeated special offer
next month.

Common to every scope is the
cathode ray tube which is illustrated in
Fig. 7. At the left-hand end you have a
heated cathode from which you are
boiling off electrons. Persuade these to
move in a stream by applying a high
positive voltage at the anode and you
have what the early workers called
cathode rays (since they originated
from the cathode.) Now you play a dirty
trick on the electrons which were so
keen to reach the attracting anodes.
The anodes are in fact ring shaped so
the electrons go flying through and hit
the screen which is coated with a
phosphor compound and which emits
light when struck by an electron. The
function of the second ring is for focus-
ing purposes.

Deflecting The Spot

Having got a sharp little point on the
screen, what shall we do withit? Move
it around. Indeed it is the movement
which lies behind its usefulness. The
movement is achieved by the two pairs
of deflector plates. If you know the fun-
damental principle of electrostatics,
namely that unlike charges attract, (that
is, a positive charge attracts a negative
charge) and that like charges repel, then
you will have no difficulty in understan-
ding how the deflector plates do their
job. If you apply a voltage between a
pair of plates, then this is actually iden-
tical to putting some excess positive
charge on one plate and negative
charge on the other. So when the
{negative) electrons of the beam enter
this region (called, incidentally, an elec-
tric field) they will be attracted to the
positive side and repelled from the
negative side. Looking at Fig. 7 once
again, if we suppose the first set of

SWEEP RANGE
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,,!,,, ey o A
sower SOSITION roson Bl .
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=

o " e
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o

KIRUSUI FLECTAONICY CORP.
saran

PHOSPHOR—-COATED
FLUORESCENT
SCREEN

plates are charged so that the top plate
is positive and the bottom negative then
the electrons will be deflected upwards.
They will not actually hit the deflector
plates because they are travelling too
fast and are out of the field before they
have undergone any more than a few
degrees change of course. The first pair
of plates is called the Y-plates after the
graph-drawing convention which says
that when plotting a graph of y against x
the vertical axis is y and the horizontal
axis is x. Thus you can see from Fig. 7
that the second set of plates is position-
ed to deflect the plate horizontally
which is why they are called the X
plates. Thus the two knobs marked ‘X
shift’ and ‘Y shift’ on the front panel of
the instrument (see Fig.8) simply alter
the voltage on the X and Y plates.

But the story does not quite end there
and we need to consider refinements to
both these controls. In most applica-
tions the spot is actually swept across
the screen from left toright. It then nips
back very smartly and repeats rather
like the motion of your eyes as you read
this article. The control responsible for
this is called the timebase and its set-
tings indicated on the front panel by the
control knob are expressed in terms of
time taken to cover one centimetre. For
instance, a typical setting might be
labelled 2 ms/cm which means that the
spot takes two milliseconds (that's two
thousandths of a second) to cover one
centimetre of the screen. Mathematical
genii will notice that the units are the
reciprocal of speed and it is fun to work
out how fast the dot is travelling — in
this example a mere 500 cm per se-
cond. On good oscilloscopes the max-
imum timebase setting is around one
microsecond (ie amillionth of a second)
per centimetre. Faster than
about 50 ms/cm the dot just
appears as a solid line as your

eye cannot keep up i

Figure 8. Front panel of an
oscilloscope (Kikusui 538A)
showing the various controls

o

b:.




with it. It’s the timebase control which
enables you to time things since you
can relate distance across the screen to
time in seconds, milliseconds or
microseconds. In one particular applica-
tion shown in Fig. 9 the bunched-up
waves on the left hand side of the
screen indicate the time for which a
hammer was in contact with a metal
rod. Contact ceased when the trace
went flat. The bunched-up waves oc-
cupy 4 cm of screen and, on a timebase
setting of 100 us/cm we can conclude
that 4 cm across the screen accounts
for 400 us, the contact time for the
hammer.

BUNCHED-UP
WAVES

FLAT TRACE

il
-

4cm

Figure 9. Using an oscilloscope to time how
long a hammer was in contact with a metal
rod

Additionally if you measure time in-
tervals, you can measure the time for
one complete wave to be displayed on
the screen, from which you can find the
frequency.

You can also measure voltage on the
oscilloscope by using what is called the
voltage sensitivity control. This control
is calibrated in volts per centimetre on
the front panel and it simply indicates
how far the spot is deflected for a given
voltage. So if you were on 5 V/cm set-
ting and the spot jumped up a couple of
centimetres as a result of a signal you
put in, you would know you had a
voltageof 5x 2 = 10 V.

Two great advantages of the
oscilloscope as a voltmeter are that it
has a high resistance (abouta megohm)
and secondly that it does not care
whether it is looking at DC or AC (any
frequency). Perhaps you can see now
why anyone with any serious interestin
electronics would find an oscilloscope
so useful.

That just about rounds things off for
this month. Space and time do not per-
mit me to cover logic even though our
syllabus requires knowledge or the
NOT gate together with the AND, OR,
NAND and NOR gates. These are
superbly dealt with by lan Sinclair in the
October 1980 issue of HE. Similarly,
the multivibrator (astable and bistable)
will be dealt with elsewhere in HE, so
there’s lots to read. Cheers!

O Level Q&A

CORRECTIONS

The gremlins were going strong in the
November 1980 articie and corrections
should read as follows:

The resistance R of two resistors R1

and R2 in paraillel should read:
L= . 1 F 1.
Rag R1 R2

The Ohms’ rating (reactance) of a
capacitor is given by:
1
2nfC
where = 3.14 as in circles, f is the AC
frequency and C is the capacitance.
Also,

coulombs
d [ P
Farads ol
Q
C=—

A microfarad is one milionth of a farad,
and in the December 1980 article the for-
mula relating impedances to tums ratio
shouid read:

z, [n)\%

e el
H
Z, N2
and in the resonant frequency formula, a

square root sign escaped, and it shouid
read:

1
2m\/ LC

f=
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SUPER CHIP 2

Full M/W coverage, uses 1.C. ZN414+2 wansis

tors, easy to build diagrams. Good beginners

project complete with case and loudspeaker.
£8.26+P&P 65p

SUPER CHIP 1
Pocket earpiece radio. Performance and looks a3
above, complete with sasy build plans.

£6.95+P&P 55p

CRYSTAL RADIO

For begiwers, no battenes required, compiete
wath case and sasy build plans.

€2.25+PA&P 50p
Money refunded o not satistied provided goods are
returned undamaged.
Post and packing ncluded uniess stated.
Al units are checked and tested pnior ta despaich.

GLOBAL (3 SR

ELECTRONIC CONSTRUCTION KITS

CAR RADIO Manual with speaker /fixing kit .
............. £9.25

OCEANCAR STEREO, with built-in suto stop

(‘5 85
STER OHW ﬂ ohm 13
POCKEY RADIO AM/FM/AIR band wllh
speaker £7.75

POCKET KADIO AM / FM with speakar and EIP

NAND ilic’TRONIC Footbell Gm C‘O 95
QUARTZ HALOGEN Handheld spotlamps
£8.75
800 m Mains Dimwrer wnh magu: oye |acnhty
£4.9

SITCO CASSETTE Recorder D/C small size

£47.86
n s n €179 Auto Tummtable with ceramic car-

£19.95
B S R €182 with A D.C. cartndge plinth and
cover £38.50
LLOYTRON Professionel N-ndphonou 4 16
ohm coiled cord. voi./ control £12.85

P70s and Cheques made payabie to:

GLOBAL ELECTRONIC ENTERPRISES

St. John's Works, St. John's, Badford

= SAFGAN rreers DT-400 sercs rom £168 » var
HIGH QUALITY DUAI- TRAGE OSCILLOSCOPES

A BRITISH PROBUCT EVERYONE CAN AFFORD

OHIO SCIENTIFIC COMPUTERS New series 2
Challenger C1P Cheapo 4K version E202. Ohio 8K
version £259, Special offer:- Superboard 3 with free
power supply and modulator kit and guard band kit
{grves 32x32 extended display, 1200 and 300 baud
tape speeds, 50% higher computing speed and 50
Hz conversion) £159 the lot. Guard band kit also sold
separately £10. 4K extra ram £16.85. Case £27.
Cassette recorder £18. Cegmon Improved monitor
rom £29.50. Assembler/ Editor £28. Word pro-
cessor £10. Display expansion kit. 30 lines x 54
(Characters for Superboard 2 £20.

SHARP MZBOK COMPUTER with free 1ape of 5O
programs 20K £415. 36K £437. 48K €459

PRINTERS supplied with free interface and word
processor for Superboard and UK101. Seikosha
GPBO £250. Oki Microline 80 £349. Base 2
BOOMST £299.

‘SINCLAIR PRODUCTS SC110 £148. PFM200
£51.96. DMA50 £108. PDM35 £32.50.

TV GAMES AY-3-8600 + kit E12.98. AY-3.8550
+ kit £9.26.

*BATTERY ELIMINATORS 3.way type 6/7%/9V
300ma £3.50. 100ma radio type with press studs 9v
£4.77, 9+ 9V £5.08. Car convertor 12v input.
output 4% /6/7%2/9v 800ma £3.04.

MEMORIES 2114 450ns £€2.15. 4116 200ns
£2.83. 4027 £1.30. All low current.

*SBATTERY ELIMINATOR KITS 100ma radio
types with press-studs 9v £1.64, 9+ 9v £2.30.
Stabilized 8-way types 3/4%/6/7%/9/12/15/
18v 100ma €3.12, 1Amp £8.10. Sabilized power
kits 2-18v 100ma £3.92, 1-30v 1A €8.30, 1-30v
2A £14.82. TTL and computer supplies 5V stabilized
2A €8.38. 4A £14.18. 12v car convertor 6/ 7%/ 9v
1A £1.62.

*Y-OEC AND S-DEC BREADBOARDS s-dec
£3.79, 1-dec £4.59, expab £2.84, exp300 £8.61.

BI-PAK AUDIO MODULES AL3OA £4.863. AL60
£€5.62, SPMBO £5.28. BMTB0 €8.36.

*IC AUDIO AMPS with pcb. JC12 6W €2.850.
JC20 10W £3.54.

SWANLEY ELECTRONICS
Dept HE, 32 Goldeel Rd, Swanisy, Kent
Post 40p extra. Add VAT except on sections marked *

Lists 27p post free. Phone Swaniey 64851. Otficial
and overseas orders welcome.

Model DT-410 4" CRT 5mV 10MHz @ £169 + VAT
Model DT-412 4" CRT 5mV 12MHz @ £175 + VAT
Model DT-415 4'' CRT 5mV 15MHz (@ £188 + VAT

* BANDWIDTH:
* BANDWIDTH: 15MHZ (DT-415)

* TIME BASE:  0.5u5/div-200ms/div in 18 cal 1/2/5 steps.
X5 Expansion to 100 ns/div
- X5 Muttiplier to 1s/div
* XY FACILITY: Matched inputs X=CH1, Y=CH2

SPECIFICATION FOR
* CH1, CH2:5mV/div-20V/div in 12 Cal. 1/2/5/steps s
10MHz (DT-410), 12MHz (DT- 412)

*TRIGGER: Level Control, + Slope

Bright Line AUTO NORMAL, TV Triggering

CH1, CH2 0.5div, EXT Trig. 100mv
*Z Modulation

*Graticule blue, ruled Bx 10div (6. 4x8cm? )
%Size: H215mm W165mm D2B0mm. Weight 4.5kg.
PROBE (X1-REF-X10) €11.50+VAT e

#*Cal. O/P IVIKM2

Orders to: SAFGAN ELECTRONICS LTD.

(Goods & P&P £3.50 or P. & Parcel Service £6.50 + 15% VAT)
56 BISHOPS WOOD, ST. JOHNS, WOKING, SURREY GU21 3QB. Tel: WOKING 69560
London Stockist: AUDIO ELEC TRONICS. Edgware Road, London 01-724 3564

of WOKING 66836

E e

e

DT-400 Series

Official Government and
Educational orders accepted
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QUARTZ FIBRE
DOSIMETER

# RADIATION CANNOT BE HEARD, SEEN OR SMELT.

B THIS DOSIMETER WILL AUTOMATICALLY DETECT
THE AMOUNT OF RADIATION IN THE AIR.

B UNIT IS SIZE OF FOUNTAIN PEN AND WILL CLIP IN

TOP POCKET.

M PRECISION INSTRUMENT, METAL CASED, WEIGHT

40 GRAMS.

® CONTAINS 3 LENSES. 8 RUGGED CONSTRUCTION.

@ MANUFACTURERS CURRENT PRICE OF A SIMILAR
MODEL OVER £25 EACH.

SAVES

specification by fittin

advantages of the be:

* Peak Performan

ELECTRONIC IGNITION

More and more new cars use elctronic ignition 1o give the
best performance and economy. Bring YOUR CAR up to top

\DISCHARGE electronic system.
TOTAL ENERGY DISCHARGE gives all the

* improved Economy—consistent high ignltion performance.
* Better Starting—full spark power even with low battery.
# Accurate Timing—prevents contact wear without ‘contactless’ erfors.

PETROL

g the latest TOTAL ENERGY

st capacitive discharge ignitions;

ce—higher output voltage.

immune to bounce effects.

* S th Per

PLUS

provides a 400-

volts.

the spark durati
associated with

H.T. system.

British design and manu-
facture. Tested, calibrated
and guaranteed. Ex-stock

delivery by return

£10.95 incl. Post Paid

‘404 EDGWARE ROAD, LONDON W2 1ED
Tel: 01-723 5095 Telex: 262284 Ref 1400 3

SOPHISTICATED

Standard model

£6.95

Post & Packing 60p
Industrial model O-150R

which, in many

almost eliminat
sufficient to kee

asts ot gl

All you need is a sm,

SUPER HIGH POWER SPARK—3" times the energy of ordinary C.D. systems.

OPTIMUM SPARK DURATION —to get the very best performance and economy with
today's lean carburettor settings.

DESIGNED IN RELIABILITY —with the ‘ultimate insurance’ of a changeover switch to
revert instantly 1o standard ignition.

TECHNICAL DETAILS
HIGH EFFICIENCY INVERTER. A high-power. high efficiency, regulated inverter

other designs and regulated to provide full output even with the battery down to 4

SUPERB OISCHARGE CIRCUIT. A brand new technique prevents energy being
reflected back to the storage capacitor, giving 3% times the spark energy and 3 times

cause rapid ignition of even the weakest fuel mixtures without the ignition delay

maintains the correct output polarity, thereby preventing unnecessary stress on the

caused by contact volt drop, contact shuffle, contact bounce, and external transients

at the correct and precise contact opening is a spark produced. Contact wear is

IN MONEY-SAVING KIT.FORM at £14.85

with easy-to-follow instructions.

volt energy source—powerful enough 1o store twice the energy of

on of ordinary C.D. systems, generating a spark powerful enough to

lower power ‘long burn’ inductive systems. In addition this circuit

TRIGGER CIRCUIT. This circuit removes all unwanted signals
designs, can cause timing errors or damaging un-timed sparks. 0n|y

ed by reducing the contact breaker current 10 a low level — just

p the contacts clean.
Inc. V.AT,
and P. & P.

all soldering iron and a few basic tools — everything else is supplied

FITS ALL 6/12-volt NEGATIVE EARTH cars
ELECTRONIZE DESIGN
2 Hillside Road, Four Oaks
Sutton Caldfield, West Midlands, B74 4D0Q
Phone 021-308 5877 )
—

A NEW ADVENTURE IN COOKING! ;-

COMPONENTS AND CHIP

— Low Prices

Fast Service

COMPUTER GRADE
HIGH RIPPLE CAPS

ME  Vofts Dimmm  Price
1500° 1 8035 70p
2200 40 50+25 150p
330 25 50+25 150p
3300° 63 11535 80p
3300° 150 100 .65 1209
4760 75 11535 190p
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15000 16 80 - 35 180p
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22000 16 .50 220p
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68000 16 115260 $75p
138000 10 145~ 75 600p
160000 30 22075 750p

ALL TYPES HAVE SCREW TERMINALS,

*EX-EQUIPMENT. TESTED

*A SINGLE SIDED B - DOUBLE SIDED

C SOLD TAG D WIRE WRAP

ALL GOLD PLATED EASILY CUT TO SIZE
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Orders Minimum £10.00| Warehouse Open 10-5.30 Mon-Sat | 1,000°’s of Other Items
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What’s In A Name

To end this series, Rick Maybury discusses electronic equivalents to our sensation of

touch

THIS MONTH we look at systems and
components that duplicate our sense of
touch. From the outset it must be said
that touch is a fairly empirical term: for
instance, itincludes the ability to detect
temperature change and to sense
changes in pressure. By comparison,
electronic detectors allow these
changes to be measured. Aithough
these measurements may be accurate,
they are crude compared with the total
sensation of touch at the fingertips. The
information transmitted from the
fingertips through the nervous system
to the brain enables us to process these
minute sensations, localise them and,
for example, set limits on the
temperatures or pressures that we can
safely endure. The built-in alarm system
associated with these limits is pain!

In this final part of the What’'s In A
Name series we will look at one elec-
tronic equivalent of touch sensation,
namely that of pressure.

We can detect very small pressure
changes with our own senses. For ex-
ample, we can ‘feel’ a feather as it is
brought in contact with the hand. (Our
response to small changes in at-
mospheric pressure is another exam-
ple.) Electronic devices have the edge
on our own sensitivity, because devices
known as strain gauges which detect
movement due to a change of pressure
or force can measure down to about
one millionth of a gram or less. We’'ll
have a look at these first.

Sadly, most electronics enthusiasts
will never make use of strain gauges.
Sad because these devices are highly
versatile measuring transducers which
could have many interesting applica-
tions for the hobbyist. (Perhaps we'li
think of one or two for you to build as
future projects in HE.) The most com-
mon form of industrial strain gauge uses
the now familiar piezo-electric effect.
You may remember that we dealt with
piezo-electric devices when we looked
at microphones. The transducer works
by mechanically transmitting move-
ment to a piece of quartz crystal. The
structure of the crystal is such that any
distortion ‘frees’ a number of electrons,
within the structure, which can then be
fed to an electronic circuit for measure-
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ment. The number of electrons, or cur-
rent, that will flow is directly propor-
tional to the amount of movement so
we can obtain a direct measure of that
movement.

Leaving aside piezo-electric
transducers there are a number of other
quite familiar components that can be
used to detect the movement due to a
force. Our oid friend the potentiometer
is actually a case in point. in its most
usual form it can measure a rotary mo-
tion in terms of changing resistance.
Simple mechanical linkages can change
the motion into a linear (straight line) or
angular motion that is directly
measured as a resistance.

Pressure or force can also be
detected simpiy with the common-or-
garden mechanical switch. Of course, a
push button ortoggle switch will not tell
you how much force is being exerted
but it will tell you whether the force is
there or not. Simple microswitches, for
instance, are used in their millions on
many types of machinery that require
some kind of sensor to detect a predic-

Movement
of bands

A piezo-electric pressure sensor.
Any movement on the diaphram will
be mechanically transmitted to the
piezo-electric elements which in this
case are made of quartz. The elec-
trical signal is monitored at the top
of the transducer

table force and that is in essence what
the basic touch receptors found on our
own bodies do.

The last type of detector we shall
look atis not exactly a purely electronic
device but it is worth a mention
because of the incredibly small changes
it is capable of measuring. The in-

terferometer uses the properties of

coherent light to resoive unbelievably
small movements between two optical
sensors. At present it is possible to
detect a movement less than 0.1 um.
That’s difficuit to imagine, isn’t it? In
terms we can understand, it will
measure @ movement between two
bodies about the size of an atom.
Human senses are pretty efficient but it
is doubtful whether anybody could feel
an individual atom faling onto their
skin! We do have one advantage
however, the touch receptors in our
own skin are about the size of a pin
head, and even the wizardry of the
silicon chip has along way to go before
it can come up with a transducer as
small as that. HE

Left. Measurement of movement by op-
tical means. Two gratings placed above
one-another will produce interference
patterns that can be used to determine
movement

-
Movement
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THE STORY GOES that the first
group to use a ‘fuzz’ effect in their
music was the Kinks. Apparently,
one of their loudspeaker cones was
split and they couldn‘t afford to
replace it so they simply made use of.
it — and fuzz was born.

Now whether the story is true or
not, we don't really know. One thing
for sure is that the effect has been
recreated electronically in many
different ways, but none with the
controllability, or the simplicity of the
HE Fuzzbox.

The design of our fuzz evolved
with a lot of thought. We studied
how the effect is normally made and
all the consistent disadvantages with
such methods, till eventually we
came up- with a new concept around
which our design is built. A single
integrated circuit, of the operational
amplifier family, together with only a
handful of passive components
(ie resistors and capacitors) are used
in the fuzz unit to produce a very
‘smooth’ sound which-we feel is
much superior to the usual harsh
fuzz.

From the photographs you will see
that our prototype is housed inside.a
brand-new style of box, complete
with a pedal to operate an internal
switch. We just couldn’t resist being
the first magazine to use it for a
project and a fuzz box seemed ideal.

54

Guitar
Fuzz Box

Produce delightful distortion from your electric
guitar in a novel way. A cheap and
simple-to-build project with foot-pedal control

There’s just enough room inside to fit
the circuit, battery, a jack socket and
controls, and we can tell that it's
going to be a very popular type of
housing for projects, particularly in
the musical effects line.

Quiescent current drain of the
HE Fuzzbox is only 2 mA, so long
battery life can be expected and a
single PP3-type battery should last
for months with normal use.

Because our Fuzzbox operates in
an unusual manner we have been
able to design it as a low-distortion
{hi-fi quality) preamplifier which will
amplify the guitar signal level to
about four times its original size —
this can be useful in itself.

Construction

The usual constructional precautions
should be taken, consistent with the
use of Veroboard (ie make track
breaks where indicated and check
that no short circuits between
adjacent tracks occur). Breaks in
track can be made by gently twisting
either the correct tool for the job, or
alternatively a hand-held, small drill
bit {about ¥ "), against the hole in
question until a neat break is formed
through the copper strip and the two
sides are no longer in electrical
contact.

Insert and solder all the,
components, starting with resistors,
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NOTE:
1C1 1S LF3851
o r‘l +
o —
av
INPUT SW1 Figure 1. HE Fuzzbox circuit diagram.
The simplicity of the project makes it
ideal for the beginner
OuTPUT
(o o 0

Figure 2 (below). Veroboard layout,
connection details and underside view of
the board showing track breaks

Parts List

RESISTORS (All %4 W, 5%)

R1.3 47k

R2 4k7

R4 220k

RS 10k

POTENTIOMETERS

RV1 10k linear potentiometer

RV2 220k logarithmic
potentiometer

CAPACITORS

c1.3 100n ceramic

Cc2 68p polystyrene

SEMICONDUCTORS

IC1 LF351 JFET operational
amplifier

MISCELLANEOUS

SW1 single-pole, double-throw

slide switch (included in
case — see Buylines)

SW2 single-pole, single-throw
toggle switch

2 x %" jack sockets {only one needed if

case is used)

Battery and clip

Knobs

Case to suit {see Buylines)

10 strip x 24 hole, 0.1" Veroboard

“« - T O\"mODO® P
AHILLIVE A6

then capacitors and finally the IC as
shown in Fig.2. Wiring up should be
done as per connection details and
then you can test your project. There
is little to go wrong so providing your

constructional skills are up to scratch e oo GIIeIT OB S 06 O
the fuzz should vvork first time. erere® © ©“0 oG] ) Bl )
Although this project was Hfooooeoeooo0o0o0 @ 0000000
designed to suit the case featured it 6/lo00000O0OCO®S®O :o eoefoe e
will, with care, fit into almost any rf[ecooecooeoeo0 ® 860000000
small case. In the connection diagram I IXXY O 080000000
in Fig.2 we have included a jack DINO_OF 6 0=ORORBIPRDTO -0 O=0=0r0".020 ORORO
socket for output, but this is optional. c[lcoooecefeeso 9 OJie O ORCRO-0RS
If you use the same case as us which Bf1=CROr 00 OLORORORS 0.9 O O-OHeTOLOI O = 0 2
Comescompletewithoutputlead, Al OO O OO0 ®0 0000000 O0C@®@O0O0O®®OO0 0
the second jack socket is not 123466 78 9101112131415 1617 18 19 20 21 2223 24
necessary, just connect the lead to
SW1 as shown. &
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____QGuitar Fuzz Box

intemal photograph of the project showing
how tight a fit it all is. Everything should fit
neatly into the case with care

Use screened lead for input and output
connections (the screen should be connected
to OV) thus keeping interference to a
minimum

Buylines

The components for this project should
cause few problems.IC1, the LF351, will
be obtainable from most mail order
companies. The smart case which we
used can be bought from Magenta
Electronics, and the price, which is
complete with lead, plug and switch is
£5.65 (inc. VAT), p&p 40p.

Magenta can also supply a.complete
kit of parts (including case) for HE
Fuzzbox for £9.41. This price includes
VAT but please add 40p for p&p.

How It Works

Most fuzz circults use a high-gain
amplifier to boost the output signal of
your guitar to a greater level than the
amplifier can supply without severe
distortion. Figure 3 shows this effect
graphically. Distortion (fuzz) occurs
purely because the output is clipped by
the amplifier saturating and cutting off.
Two distinct disadvantages occur with
this method — the distortion is very harsh
and a lot of background noise can get in
the way because of the amplifier’s high
gain.

Now, it might seem odd to you that
we’'re complaining about too much
distortion and noise in a circuit, that at
first sight should do nothing but create
distortion and noise. The reason for our
complaint lies in the fact that the deviceis
supposed to be a musical effect. If you
distort the sound too much the musical
part of it is overshadowed by the
harshness.

So, a fuzz with not quite the distortion
{or at least a more controlled distortion)
and preferably lower amplification (to
keep down the level of background
noise), is required. HE Fuzzbox is just
that!

Integrated circuit IC 1 is an operational
amplifier (op amp) connected as an
inverting amplifier with a gain of about
five. This means that for an input signal of
say, 10 mV from your guitar, the IC's
output is 50 mV. The potential divider of
R5 and RV2 reduces this to a variable
amount of between zero and about four
times.

Potentiometer RV 1 biases pin 3 (the

!

INPUT WAVEFORM
TO FUZZ CIRCUIT

output of the HE Fuzzbox

non-inverting input) of the amplifier and
hence the amplifier itself.into AC
operation, and also provides an earth
point for the input and output. By altering
the position of RV1 the circuit’s earth
moves in relation to the power supply
rails and therefore the AC signal at the
output of the op amp moves up anddown
with a DC bias. At the lower end of the
pot, ie fuzz effect at minimum, the cutput
signal suffers no restrictions from
amplifier saturation. The output is merely
an inverted, amplified replica of that at
the input — and the device functions as a
pre-amplifier. As the fuzz control is

VY

b VY,

Figure 3. a) A possibie input signal b) The output of a conventional fuzz circuit c) The

NORMAL FUZZ CIRCUIT
CLIPS WAVEFOQ!

TOP AND BOTTOM AFTER
AMPLIFICATION

U

<————_.

HE FUZZBOX ONLY

A SMALL
AMOUNT OF AMPLIFICATION
TAKES PLACE IN THE CIRCUIT

moved clockwise the earth moves
positive until the output become clipped
on the larger positive half-cycles. Figure 3
shows this effect. Further increases in
earth voltage, as the pot is turned more
clockwise causes an increase in the
clipping effect.

The important points to note are that
no further gain is required to increase the
fuzz effect and clipping only occurs on
one half cycle of the waveform. A very
‘clean’ and controllable distortion occurs
which is more musical and more
adaptable to the needs of the individual
guitarist.

HE
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CATALOGUES 60p ea . all thres for £1.60

Please send an POST/PACKAGE CHARGE NOW 35p
SAE with all
enquiries.
Phone orders by
ACCESS - but
minimum £5

Calless welcome

SSB transceiver module - based on G4CLF designs

The AMBIT

* High level mixer

* 8 pole filter * VHF tunerheads

* Direct freq.
display with
DFM7

* Stereo
decoders

»

USB/LSB

* Frequency
synthesis
* Block LPFs \
* keyswitches \
* DC audio
contro! 1Cs
* Uitimate HiFi
You need all thr
cycle -

* 1:2 shape
factor

€
\gsf_r‘

Add an LO and the RF selectivity, and you have a very simple yet
high performance signal processing ‘heart’ of an SSB transceiver in
the range 100kH2 to 1000MH2 (with the correct LO/RF stages).
The Ambit 91600 costs just £44 +vat, and includes an 8 pole $SB
crysta! filter, SL1600 signal processing circuitry, double balanced
schottky diode mixer and full USB/LSB electronic switching.

The use of 10.7MHz2, instead of 9MHz (as in the original unit) now
enable direct connection to an AMBIT DF7 for 1kHz frequency readout
with far greater ease and accuracy than can be achieved with mechanical
dial systems. Buy them both and save 15%..DFM7+91600= £69.46 inc.

Special Offers...

INTERNATIONAL

200 North Seruite Road, Brentwnnd, Essex

TELEPHONE (STD 0277) 230909 TELEX 995194 AMBIT G POSTCODE CM144SG

The most complete range of specialist radio components in Europe.

so this year the part 4 contains the revised remnants of the original part 1
all the many new items for 1981. £1.75 for the lot, or 60p each for parts 2 &3, and
£0.75p for the bumper part four section. (prices include postage).

you to save the cost of the catalogues with your first few purchases.

ASE : Commarcisl MA terms on applicstion
oftered subject to sveilmbility, prices subject
so plesse phone snd check if in doubt.

CATALOGUES
_2 & 3....60p ea
4. ..75p

(4 inc. rev. of
part 1)

ALL PARTS
£1.75....

catalogue - now with the new Part 4 for 1981

*Crystal filters (& theory) .
*Ceramic filters for AM/FM
“Mechanical filters

* Fixed chokes
*MC meters
*CMOS/TTL
* NBFM IFs
* WBFM IFs
* flat top LEDs

* Variable chokes
* Piezo sounders

* potentiometers
*24 bit NC plotters
*low noise RIAA ICs
* UHF Helical filters
miniature electrolytics
* 30Mb hard disks

ee sections for a complete picture. Each section is revised on a triennial
- plus

The state of the art
in radio and audio

each catalogue is supplied with a ‘special offer’ order form that will enable

Radio Control Systems

As well as the parts for constructing sophisticated digital proportional radio control systems,
we offer kits of parts for complete receivers and transmitters (now including hardware). Only
state-of-the-art FM systems, readily adapted to 35MHz if required.

*single IC transmitterfencoder
*prewound coils for easy alignment

*Duai (F ceramic filters

* goid piated servo connectorj

-

® FM crystals extra

‘94446
The RCRX4 8 channel FM receiver with triple ceramic filtering, complete with case..£16.10

94445 4 channel FM transmitter based on ETI October 1980 system £857
94446 5 channel FM receiver, based on ET1 October 1980 system (inc case) £14.26
TX Case Complete transmitter case hardware, with two joystick controllers £26.62
SD1 NES44 based servo driver electronics kit (no mechanics} £3.28

The Mark 1] Series of DIY HiFi.

B =m

trbhr kb

(i ]

e

) e o

.

*Custom scales OA

® Matching ‘Slgnal’, ‘Tune’ and
VU scales.

e

1

* Signal leve
Moving coil indicator meters: over 10,000 in stock for immediate delivery * ‘tuning’
The new part 4 catalogue lists many of the stock designs, but a much wider sy
range is available to order (subject to minimum requirements). Meters for
nearly all occasions, including precision voltmeter and ammeters.

The Mark 111 series of HiFi is the ultimate DIY audio system. There .
are probably more features and facilities to the square inch of front
panel than any other commercial HiFi around - let alone DIY systems.
From the twin 500VA PSUs of the HMOSFET 100W power amp, to
the 1dB tracking of the DC controlled preamp and the versatility of
the CMOS MPU controlled tuner, there is no match for performance,
style or sound quality - come and hear for yourself in our foyer.

Mark 11} synthesised tuner £175.00 + vat

Mark 11l B FM-only tuner £185.00 + vat

Mark 111 DC controlled signal preamp £175.00 + vat

Mark 111 100W rms/channel MOS PA £160.00 + vat

Miniature PC mounting 12v relays
2A/24v contacts, single or dual
changeover types available

NEW:
Miniature electrolytics 0.01CV leakage

* smalier
than tants

SPDT: £1.65
DPDT: £1.85

*sealed against flux

* vastly lower
priced

*ideal antenna
changeover etc

* Clock timer
switching

* many standard types
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LCD modules: including various
clock/timer/alarm systems, DVM,
serial data decoder/displays. The
clock shown is the CM161 - 12/24
hrs, day/date, alarm, backiight. All
for just £11.44 including VAT.

The FC177 (alongside) displays AN
LO’s up to 3.9999MHz directly
and with the prescalar unit (DFM7)
the system displays SW and VHF
in 1kHz and 10kHz resolution resp.
FC177: £26.16; DFM7:£36.22
(prices include VAT)
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Photographic Timer

You won’t get caught in the dark with this one —
time your photographs to perfection with
this cheap-to-build, simple project

We could not be accused of
overcomplication with this simple
photographic timer project, which
uses only about half a dozen
components. The unit has a LED
indicator which flashes regularly at
one second intervals, and it can be
employed as a simple enlarger timer,
to time exposures lasting several
seconds with the camera set to ‘B’ or
‘T’. There are many other uses for this
timer.

It is inexpensive and extremely
simple to construct, being well within
the capabilities of even a complete
beginner: it makes an ideal first

project.
. The HE Photographic Timer
Construction will fit into any suitable-sized
. . small case and when finished
The few components fit easily onto will be a valuable addition to
one of our standard size (24 holes by the darkroom

10 strips) 0.1” pitch Veroboards, as

shown in Fig. 2. Building the
component panel could not be easier,
but be careful to connect LED1, Q1
and C1 the correct way round, and be
sure to connect the battery clip with
the right polarity.

Practically any small metal or
plastic case should be adequate to
house the timer. Indicator LED1 is
mounted on the front panel using one
of the special panel holders available
for the device. This panel holder can
provide the mounting for the
component board.

Potentiometer RV 1 is given the
correct setting by trial and error,
comparing the flash rate of LED1
against a clock or watch which gives
seconds’ indication. In use the unit is
started by closing SW1. The shutter is
opened or the enlarging lamp is
switched on at the first flash, and then
the appropriate number of flashes are
counted. On the last count, the
shutter is closed or the enlarging lamp
switched off. The period from switch-
on to the first flash is slightly more
than one second, and should not be
used as part of the timing period.

58
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ﬁ'/c;

NOTE:
Q11S 2N4871
LED11S RED LED

SW1

ON/OFF

there are no track breaks

Parts List—

RESISTORS (All a W, 5%)

R1 47k

R2 220R

POTENTIOMETER

RV1 100k miniature horizontal preset
CAPACITORS

C1 10u, 25 V electrolytic

SEMICONDUCTORS
Q1 2N4871 unjunction transistor
LED1 0.2 red LED

MISCELLANEOUS

SW1  single-pole, double-throw toggle
switch
Case to suit

10 strip x 24 hoie 0.1” Veroboard
Battery and clip

Buylines

All the components used in this project are
standard readily obtainable items, and the
total price {excluding the case) should be
approximately £4,

1234567889 10M1213

Figure 1 {left). Circuit diagram of this simple project
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How It Works

A unijunction relaxation oscillator makes a
good basis for a project of this type since it
gives the necessary short pulses of current
required to give brief flashes of a LED in-
dicator, and it does not need a stabiiised
supply to give good frequency stability. A
circuit of this type is also simple, as can be
seen from the circuit diagram (Fig. 1).
There is normally a resistance of a few
thousands of chms between the base 1
and base 2 terminals of a unijunction tran-
sistor, and a potential divider circuit is
therefore formed by the unijunction device
Q1 and resistor R2. Because of the com-
paritively low resistance of R2 the voltage
appearing across this component is well
below the threshoid voltage of LED1, and
the latter will not light up. The input im-
pedance at the emitter of a unijunction is

Figure 2 (below). Veroboard layout, underside view and connection details. Note

HE

very high under normal operating condi-
tions, and at switch-on C1 charges by way
of R1 and RV1.

Capacitor C 1 continues to charge until
it reaches a charge voltage of about 80%
of the supply voltage, and Q1 then trig-
gers. This results in the emitter-to-base 1
impedance of the device dropping to a
level of just a few ohms. A rapid discharge
takes place through Q1 and the paralielim-
pedance of R2 and LED1, the latter being
brought into the state of conduction by the
current flow through R2 and the conse-
quent rise in the voltage across this
resistor. Because of the low impedance of
C1's discharge path its charge diminishes
very rapidly to the point where Q1 is no
longer maintained in the ‘triggered state’,

and Q1 quickly reverts toits original state.
Thus there is only a brief pulse of current
through LED1, and it produces only a brief
flash.

With Q1 back in its originai state C1 is
free to charge up once again, but the
charge on this component soon reaches
the trigger potential of Q1 once again,
causing the device to trigger and discharge
C1. This cycle is repeated indefinitely, giv-
ing a regular series of flashes from LED1.
Potentiometer RV1 controls the charge
rate of C1 and in practice it is adjusted to
give the required flash rate of one per se-
cond.

The current consumption of the circuit
is only about 1 to 2 mA, and each PP3-size
9 V battery gives many hours of use.
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We're

givingaway
this
soldering |

iron
worth over

Choose any of 10 selected kits from
the Heathkit catalogue as your first order,
and we'll give you a superb soldering iron
worth over £10. Plus a 10% discount!

These kits have been specially
designed with first-time kit builders
in mind. So even if you've never built
an electronic kit before you won’t
find it difficult. In fact, the simple to
follow step-by-step instructions
make it easy to build any Heathkit kit.

And with your special offer
discount you can afford to see just
how easy it is.

Full details of this FREE offer are
available in the Heathkit 48 page
catalogue. So send the ecoupon for your
Copy Now.

000U % D«08K AOVZ

<2

-
To: Heath Electronics ( (UK) Limited. Dept. (HE3). Bristol Road. |
Gloucester. GL2 6EE.

Please send me a copy of the Heathkit catalogue. Ienclose 25p in
stamps.

Name.___ — — S
Address -

-
NB: If you are already on the Heathkit mallmg list you will EN
automatically receive a copy of the latest Heathkit catalogue ")
without having to use this coupon.

DIGITAL VOLTMETER
MODULE

Fully built and
tested, ONLY

1£11.95.0a0

* Reads positive and negative voltages with a sensitivity
of 0 - +999mV and O - -99mV

* Requires only single supply between 7 & 12 volts
(220mA)

* High accuracy +0.1% +1 digit

* Large bright 0.43" high efficiency displays

* 4 readings per second sampling rate

* Size only 41 x 95 x 10mm

#« Supplied with fuil data & applications information

This brand new, quality module manufactured by Autona
‘Limited (who are one of the U.K’s largest module manufac-
turers) means you can build accurate test equipment, muiti-
meters, thermometers, etc. easily and at a fraction of the cost
of ready-made equipment. Full details are provided showing
how to measure A.C. voltage, current, resistance and
temperature.

Send your cheque or P.O.(£11.95+£1.79V.AT.+50pp. & p.
£14.24) now to.-

Dept. HE1 BUCKINGHAMSHIRE 'S NEW

RISCOMP LIMITED COMPONENT SHOP
21 Duke Street
Princes Risborough
Bucks HP17 OAT

For all your Electronic Component
needs

Telephone: (084 44) 6326

EX-STOCK DELIVERY

EVERCO

Muyltiband Receiver plus 40-channel CB
Monitor. Frenuency coverage:
64- 87 MHz  145-176 MHz

88-108 MHz  Plus H1 40 CB Channels |

108-145 MHz

This unit has a telescopic antenna and
squelch control. sockets for earphone
and external DC power source.

£21.95 inc. VAT + 75p PRP

The latest from the U.S.A.

PINBALL WIZARD

#Still available #
Featured in Nov. issue of E.T.t
Home TV Game — B/W Kit

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

HE MICROBE R/C

Basic Kit
(2 PCBs and all PCB componenls)

ELECTRONIC
GAMES

Star Chess T/V game
Database Prog T/V game
Chess Challenger 7
Chess Challenger 10
Voice Challenger
Chessmate 8 level

Zodiac Astrology Computer £29.95
Electronic Mastermind £14.90
Supersonic Mastermind. New £21.00,
Mattel Subchase. New £17.90
Mattel Armor Battle. New £17.90
Enterprise 4 in 1 £22.90
Galaxy Invaders. New £22.95
Radio Control Models—Various

£63.35
. £89.95
£99.00
£160.00
£230.00
£59.95

Ball Clock as H.E. offer. Kit £24.95, or
ready-built £29.95.

E ! ! ;
T i ith dxess — A ______
‘61 BROAD LANE, LONDON N.154DJ

Day 01-808 0377; Eve 01-889 9736
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One
Four

The publishers of HOBBY ELECTRONICS would like to point out that it
is at present a contravention of the Wireless Telegraphy Act of 1949 and
1968 to use, manufacture, install or import CB transmitting equipment.
Itis not the intention of Modmags Ltd to incite, encourage or condone
the use of such equipment.

Rick Maybury reports on the response to the Open Channel Green Paper. He has some

interesting news snippets too

I'M NOT NORMALLY given to rumour-mongering. In fact, as
I've said on many previous occasions, I'm dead against it. But
for once, I'm going to do a little crystal gazing, based on
several very interesting snippets that have found their way in-
to the HE office. It would seem that our friends in the good old
Home Office are a little tired of CB. To them it is a nagging irri-
tant that is not going to disappear: their Open Channel pro-
posal fell on totally uninterested ears. The response to the
‘Green Paper was, according to the HO, in the region of
12,000 responses. This figure is made up of group
responses, clubs etc which only countas oneresponse, so the
overall figure is probably much higher.

The responses fell roughly into two categories, those from
potential industrial and commercial users and those from
private individuals. Not surprisingly the commercial and in-
dustrial users were not* wholly against the infamous
928 MHz OC system, so we might see some developmentsin
that area after all. The responses from private individuals,
clubs etc were also predictable in their content. They were
almost unanimously in favour of using a 27 MHz system.

Now, the two other snippets that connected together con-
cerned the recent introduction of a CB system in France, very
similar to the Dutch system introduced last year, and the hint
from someone well connected with the HO that an internal
directive had been issued to ‘sort it out fast’. The two broad-
casting organisations that still occupy the 41 to 49 MHz band
(ie the IBA and BBC 405-line TV transmissions) have made it
clear that they will not discontinue their service before the ap-
pointed date — sometimein 1985 — so it doesn’t take much
intelligence to work out that there are only a limited number of
options open to the authorities.

The most logical step now would be for them to follow the
French and Dutch with a rationalised CB system on 27 MHz
using a low power output (possibly 2 watts?) and to ease the
problems of interference, adopt FM (frequency modulation). It
is also worth pointing out that both the French and Dutch have
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opted for a limited number of channels, around 20 or 22.

Now, all this is pure conjecture: if |'m wrong | apologise but
my sources indicate that some kind of announcement will be -
made around February or March. I'll say no more, just sit back

and wait with everything crossed.

Club Happenings

Back to the more mundane matters now with a reund-up of
the month’s events. Just around early January the Big E club
from Tottenham held a ‘Come As Your Handle’ fancy dress
party. The results were, as you can imagine, pretty incredible.
I had hoped to show you some pictures of the event but they
did not arrive in time. As a postscript to this story, the caterers
hired for the party presented the club with an enormous cake
complete with a rig made out of icing. Rather than eat it
themselves, and I’'m sure the temptation was enormous, they
generously donated it to the Great Ormond Street Hospital for

Children.

’

‘A simple cail of
‘Hey, Waiter’, would have

been more than enough,Sirl’ m

-




ELECTRONIC GAMES

COMPUTERS TELETEXT

NEW RANGE

AVALILABLE

This is the most advanced TV AUGUST 1980
aaEslinithefaerid: We specialise in
Expandable iy
this year into a fult et B computer chess

microcomputer. machines & stock
COLOUR CQTA'-OGUE over 13 different
AVAILABLE WITH
DETAILS ON ALL THE models from
CARTRIDGES £20 to £300

RADOFIN
BRIDGE MMON | 0%

COMPUTER i COMPUTERS £l73 + VAT

gt . S sds [N 1R 1
Plays 1/2/3 or ands i 1 ¥ OMAR2
Problem Mode 4 L' CHALLENGER 24-TUNE

* Auto scorekeeping From £38 to £108. Send for further details. BELL

£13.65

DRAUGHTS LEISURE

COMPUTER *CHEAP TV GAMES
= % Solves Problems * TELEPHONE ANSWERING MACHINES
HAND MELDS + CARTRIDGES ) L * Rejects illegal moves § * AUTO DIALLERS
ATAR} T:gsutlgomc / ; - 2 level machine * CALCULATORS
AADORIN DATABASE etc. £43 + VAT * DIGITAL WATCHES

4 level machine
We ke fut cange! B £77.78 ¢ VAT * PRESTEL

Send for cartridge lists s1ating which

machine you own. * HAND HELD GAMES

Pack
MAIL ORDER SERVICE — Free postage & Packing ;J_',] 5‘\ ;}] UP

TELEPHONE & MAIL ORDERS - accepted on |
Access ® Barclaycard ® American Express * Diners Club SILICA SHOP LTD., Dept. HE3

CALLERS WELCOME — ‘at our shop in Sidcup — Demonstrations daily 1-4 The Mews, Hatherley Road

Open from 9am-5pm Mon.-Sat. (9am-1pm Wed.) Sidcup, Kent, DA14 4D X

GUARANTEE — Full 12 months + After Sales Support! Tel: 01-301 1111

We have comprehensive brochures on all products. Please let us know what you are interested-in and we will send you detailed brochures AND our own
32 page catalogue covering most games on the market

It's easy to complain
about advertisements.

Every week, millions of advertisements appear in the press,
on posters or in the cinema.

Most of them comply with the rules contained in the
British Code of Advertising Practice and are legal, decent,
honest and truthful.

But if you find one that, in your opinion, is wrong in some
way, please write to us at the address below.

We'd like you to help us keep advertising up to standard.

)

—

@
INVADERS in AT Pt l S CAMVONMASTER | DOOR

199<53K
br ERE
399<3%
399-3¥
199<3%
349435

:

The Advertising Standards Authority.
If an advertisement is wrong,we're here to put it right.

AS.A.Ltd, Brook House, Torrington Place, London WCIE 7HN,

62 Hobby Electronics, March 1981



Still with the clubs, the Colwyn Bay CB Club organised a
New Years’ Day pram race and swim. The proceeds from the
sponsored swim went to a local childrens’ home. In the pic-
tures below you can see the intrepid contestants nearing the
end of the race.

We now have well over 100 CB clubs on our files and for a
complete list of the major clubs see the club directory in this
month’s edition of Citizens’ Band magazine.

oo T - T Sn D £

Competitive Accessory Prices

The accessory scene is really hotting up now. An average of
two shops each week open up in London alone. This is ob-
viously good news for the breakers as the inevitable price-
cutting war has led to some impressive bargains. Only a year
ago the average price for a DV27 antenna was around
£15.00. Now you can pick one up for as little as £5.75. Infla-
tion does not seem to be affecting this particular part of the
British economy. Anyway, the point of all this is to offer a
small prize to the sender of the price of the cheapest DV27
currently available. A genuine HE tee shirt will be dispatched
to the sender of the name and address of the company that of-
fers th?is popular antenna under the cheapest price tag — any
offers

Press Support For CB

Last item this month concerns the impressive coverage given
to CB by one of this country’s leading daily papers. Many of
you will have seen the campaign published in the Star
newspaper. The small petition form is a step in the right direc-
tion but there is one nagging doubt, are they just jumping on
the bandwagon. Their inestimable help would have been
much more appropriate six months ago. Oh well, any publicity
is good publicity so thanks to the people concerned at the Star
and | hear that Andy Donovan (Disco One), president of the
UBA, had a hand in this particular campaign — welldone to all
concerned.

Time's up once again, keep your fingers crossed and with a
little luck I'll have some good news for you next month.

Is CB worth this? Galloping breakers compete in Coiwyn Bay CB Club’s
New Year pram race

Hope there’s not a rig in that handbag! Club members hurtie toward the
end of the pram race
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HOBBYPRINTS

If you have never used HOBBYPRINTS before,
then you don’t know what you’ve been missing.
HOBBYPRINTS are an etch-resistant rub-down
transfer. Just place the appropriate HOBBY-
PRINT over a clean piece of copper clad PCB
material and rub. It's as simple as that. Once
the design has been transferred, immerse the.
board into the Ferric Chloride. 15 minutes later
you will be rewarded with a perfect PCB
prepared from our original artwork, so you can
have no worries about making a mistake. By
the way, HOBBYPRINTS are ideal for making
PCBs by Ultra-Violet exposure.

HOBBYPRINT
SHEETS ARE
AVAILABLE FOR
ISSUES FROM
NOV. 78 RIGHT UP
TO THIS ONE.

ALL SHEETS COST
£1.20 ALL
INCLUSIVE OF
POST AND
PACKING AND
VAT.

ORDER BY SHEET
LETTER AND
ISSUE MONTH
(SEE BELOW).

ISSUE ISSUE

SHEET REF. SHEET REF.
Nov. 78 A Sept. 79
Dec. 78 Oct. 79
Jan. 79 Nov. 79
Feb. 79 Dec. 79
Mar. 79 Jan. 80
Apr. 79 Feb. 80
May 79 Mar. 80
Jun. 79 Apr. 80
Jul. 79 May 80
Aug. 79 Jun. 80 T

C-IOmOOwW
nIPvo2B/r X

AR \. |

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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PCB FOIL

PATTERNS

HE
BIKE
SPEEDO

Above: The PCB foil pattem of the HE Bicycle
Speedometer

Left: The HE Steam Loco Whistle foil pattem

HE

24HR; CLOCK/APP. TIMER KIT

Switches any applance up 10
IXKW on and oM at preset
tes once per day Kit con
1ams  AY § 1230 IC. 0.5
ED display mains supply
“splay ddrivers. switchas,
LFDs tnac PCBs & full in
— structions
CT1000KB with white boz 156,131 . 71mm}
s £17.40
CT1000K Basic Xt £14.90

MINI KITS

These kits form usetul subsysiems which may be
incorporated into larger desagns of used aione Kits
include PCB short instructions and all com

ponents

MK TEMPERATURE CONTROLLER/
THERMOSTAY

Uses LM3911 iC 1o sense |empcvaluve (Bl.)e ©

max} and triac to switch heater 1 KW

MK2 SOLID STATE RELAY
fdeal for swiiching motors highls heaters etc
from logic Opto-isclated with ;ero voltage
switching Supplied without trrac Select the
required triac from out range £2.60
MK3I BAR/DOY DISPLAY
Displays an analogue voltage on a linear 10
element LEQ drsplay & a bar or single dot Ideal for
thermometers level indicalors etc May be
stacked to obtain 20 10 100 element displays
Requires 5 20V su £4.75
MK4 PHOPOR‘IONAL TEMPERATURE
CONTROLLER
Based on the TDA1024 Zero voltage swirch this
k1 may be wired to torm a  burst hre  power
controller or 3 proporhional temperafure
controllel enabling the lemperature of an encios
ure 10 be maintained 10 withn O 5 C

ke IKw £35.68
MKS MAINS TIMER
Based on the ZN10J4E Timer IC this kit will switch
a mains load on (or off) for 8 preset ime trom 20
minutes to 35 hours Longer or shorter periods
may be reabsed by minor component changes
Maximum loao 1KW £4.50

TRIACS

400V Plasuc Case {Texas)

3A 49p 16A 95p
“ 8A 58p
12A 85p

6A with tingger 80p

\\  8Asolated tab 65p
Diac 18p
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Reacy Bull £22.50

Based on the ICL 7106 This
kit contains 8 PCB. resistors,
presets, capacinors, diodes, IC
and 0.5 liquid crystal display.
Componems are also included
1o enable the basic DVM kit to
be modified 10 » Diginal Thes-
mometer using @ single diode
as the sensor. Requires a 3mA
" 9V supply {PP3 batrery).

£19.50

DISCO LIGHTING KITS

Each unit has 4 channals frated at 1KW at 240V per
channel) which swiich lamps to provide sequencing
effects, controlled manually or by an opuonal opto
nsolamd audio nput

DL 1000K. Thus kil featuses a bi-direction sequence,
speed of sequence and trequency of direction change
being vanable by means of potentiometers. lncorpo-
1ates master dimrming control. £14.80
DLZ1000K. A lower cost version of the above,
channel with speed

anabhe by means of a preset pot. Outputs switched
only at mains zero crossing points to reduce radio
interference to minimum £8.00
Optional Opto Input. DLAL £1.60

INTEGRATED CIRCUITS

555 Timer
741 Op Amp
AY.5.1224 Clock
AY-5.1230/2 Clock / Timer
AY.3.1270 Thermometer
1CL7106 DVM {LCD drive
LM377 Dual 2 W Amp
LM379S Dual BW Amp
LM380 2W Audio Amp
LM382 Dual ‘low noise Preamp
LM386 250mW low voltage Amp
£M1830 Flud Level Detector
lM2907 t-v Converter (8 piny
M291 7 {.v Conventer {14 pin}
LM3909 LEO Flasher. Osciliator
LM3911 Thermometer
LM3915 — Dot Bar Driver {Log)
MMT4C911 4 digit display controller
MM74C915 7 segment BCD converter
MM74C915 4 digt cr with 7seno p
$5668 Touchdimmer
SL440 A.C. Power Control
SN76477 Complex Sound Generator
TBABOO 5W Audio Amp
TBAB10AS 7W Audio Amp
TDA1024 Zero Voltage Switch
TDA2020 20W Audio Amp
ZN1034E Timer
Al ICs supplied with cata sheets
Data Sheets only 10p each device

AND NOW A DIMMER
THAT MAKES TOUCH DIMMERS OBSOLETE

P

We have designed the hght dimmer unit
1o fit a standard wall box, the transmitter
1o fit your hand and the price to it your
pocket

In two years 1ime

conwrolied dimmers obsolele This was such

similar designs SO THAT OTHERS /

Red Remote control enabhing you 10

ot by using the TOE 7K extension kit

in the dark and a neat box for the transmnter The plastic troniplate has everyone will be selling
Prendiwiifggur foomjdecor your TDRI0OK kit NOW for only

Two years ago TK Electronics launched & '
a greal success 1hal many magazines
MAY FOLLOW TK have designed
switch and control the brightness &-—-\
As with all our kits these come complete with all companents
no metal pads 10 louch ensuring complel: safety and enabhing the plaw o remote control dimmers
£|4 30 for the dimmer uril and €4.20
for the transmutter
For the more athletc of you the
L TD300K s sull availlable at
£6.50 and the TDE/K at £2.00
DON’T FORGET to add
40p P&P and 15% VAT
to your to1al purchase

1ouchdimmer kit 1he TD300K which made knob
and more retailers soon produced
a touch dimmer kit with an Infra
nt your hghts from the comtart
of your armchair eic {as well as manually by touching the l.ontplat I'"]
pp! a neon to help you find the swilch
be covered with 8 decorative finish lo but you can have
REMOTE CONTROL KITS

MK6—Simple Infra Red Transmitter A puised infra red source which comes complete with a hand held plastic
box. Requires 8 IV battery. €£4.20
MK7—Inira Red Recewver—Single channel, range app! 20ft. Mains pi with a trac output to
sw-lch toads up to SODW at 240V ac. can be modified 1or use with 5-15V dc supphes and transistor or relay

59.00

t SPECIAI. PRICE* MKE and MK 7 1ogether. Order as RCS00K

MKB—Coded Infra Red Transmitter—Based on the SL490, the kit includes two IR LEDs. measures only szn 3
cms Requires a 9V (PP3) battery

MK$  4.way Keyboard for use with the MK8 kit, to make a 4-channel remote control transmitter.
MK 10— 16-way Keyboard for use with the MKB kit, to g 16 ditf cades for g by the ML929
or ML928 recever (MK 12 kit).

MK 12— 18 Channel IR Receiver—lor use with the MK8 kit with 18 on /ol cutputs which with further mlenaca
ccutry, such as relays or iriacs, will switch up to 16 items of equipment on or off remotely. Outputs may be
latched or momentary, depending on whether the ML926 or ML928 is specified. Includes its own mans supply.
Size* 924x2 cms, excluding transformer. £11.95

ALL COMPONENTS ARE BRAND NEW AND TO SPECIFICATION. ADD VAT AT CURRENT
RATE TO ABOVE PRICES. P&P MAIL OROER — CALLERS WELCOME BY APPOINT-
MENT, SEND SAE WITH ALL ENQUIRIES.

"w}' TK Electronics

(W.E.). 11 Boston Road, London, W7 35J
Tel: 01-579 9794

65



GLOBAL
ELECTRONIC CONSTRUCTION KITS
SUPER CHIP 1

Construct this sasy-1o-bulld one-chip radio using the Ferranti
ZN414 integrated circuit plus one transistor. This highly sensitive
radio giving full m/w coverage warks for months on a 1.5v.
bettery, and its own ready-wound ferrite rod aerial means no
external aerial req. Case measures only 10.5¢m. X 7em. X 4cm.
and comes complete with Xtal earpiece and all necessary parts to
build it including Easy Build Plans and instructions. Total cost
£€6.95; p.p. 55p. J

i

SUPER CHIP 2
As above. but with loudspeaker, £8.25 + 65p p.p.
Catatogue on request 55p
Cheques and P.Q.s payable 10

GLOBAL ELECTRONIC ENTERPRISES
Dept. H.E., St. John's Workas, St. John's, Bedford

LASSIA

RATES

1-3 insertions £5 per scc
4-11 insertions £4.50 per scc
12 insertions £4 per scc
18p per word (Min. 15 words)

L Box No on application

SN

All advertisements in this section must be
pre-paid _
Closing Date:- 1st Fri. month preceding
publication

Advertisements are accepted subject to the térms

and condiions printed on the adverhisement tate
card {available on request)

PARAPHYSICS JOURNAL. Russian/
Czech translations. Autogenics (self-training).
improves vitality. Psychotronic Generators,
UFOs, contacting extraterrestrials, Kirkli-
anography, telelinesis. levitation, gravity
lasers. S.A.E. 4x9'': Paralab, Downton, Wilts.

0000000000000
® SUPERBOARDII ©

STILL the best value in Home Computers
Just compare the features:

8K floating point BASIC in ROM

Full ASC11 keyboard

Standard cassette/ TV interface
RS232 printer interface

4K user RAM

Expandable to 32K & dual mini floppy

IR R R S R

AVAILABLE NOW from:
C.T.S.

31/33 Church Street
Littleborough
Lancs.

Please ring of write for latest pnces ’
'Tel Littleborough (0706) 74342 any tim

SEND TO- HE CLASSIFIED

145, CHARING CROSS ROAD, LONDON WC2H OEE.

TEL: 01-437 1002 Ext. 26

CB ANTENNA TUNER. Matches your rig to
disguise antennas and long wires. Get the
MOST from your rig. Handles 100W. £19.25
inc. p&p. PACKER COMMUNICATIONS,
Bridge End Barn, Soutergate, Cumbria LA17
7TW.

OSCILLOSCOPE OVERLAYS. Cheap
alternative to camera. Trace display on to
removable transparency, then attach to paper
for accurate record. Bx10cm grid. 100 for
£10. Peak Developments, 66 Millway, Mill
Hili NW7 3QY.

TRS-80 OR ZX80. 4 games on cassette.
TRS-80, £3.50. ZX80, £3. SAE details/ list.
Bobker, 29 Chadderton Drive, Unsworth,
Bury, Lancs.

£99 SYNTHESISER D.1.Y. Professional
results, easy-build.—S.A.E.: Dewtron, 254
Ringwood Road, Ferndown, Dorset BH22
9AR.

50 MIXED ICs, transistors, diodes £3.
Bargains list 15p. Sole Electronics, (HE),- 37
Stanley Street, Ormskirk, Lancs.

SHARP POCKET COMPUTERS—
LOWEST U.K. PRIGE!!

PC 1211 POCKET COMPUTER, complete with
CE121 cassette interface . . . ... £105.95
PRINTER CASSETTE ln(erfaca ‘CE122 .. £59.95
The CE122 combines the functions of Printer and
(Cassente Interface. ~

PC1211 complete with CE122 Printer/ Cassette inter-
face . £152.00

AII prices Include V.A.T. and U.K. delivery

ELKAN ELECTRONICS, 28 Bury New Road, Pre-

stwich, Manchseter, M25 8LD.

£1 BARGAIN PACKS
Al packs £1 sechs any 12 for £10. Post 25p
All top grade new components —no rubbish

PC1 128C107 PC9 10 TO3J sockets

PC2 14 BC108 PC10180.1/35V tants
PC3 12BBC109 PC11 14 3mm red LED's
PC4 3 2N3055 PC12 12 5mm red LED's
PCS5 7 BFYS1 PCY13 B 741
PC6 16 BC182 PC14 6 555

PC7 B0 1N4148 PC15 15 12V zeriers
PC8 25 1N4003 PC16 100 1k %W 5% R's

Send s.8.e. for 8-page list/enquiries Mail only.

PC ELECTRONICS, 1 Thomhill, Romsey Roed
Whiteperish, Salisbury SPS 25D

your favourite magazines:

payment:

Postal
Order

Make a big saving on subscriptions to four of

Current yearly
rate
Hobby Electronics £ 9.50
Citizen’s Band 8.50
Electronics Today
International 11.00
Computing Today 10.00

But hurry — this offer closes on Saturday 28th
February, so choose one of three methods of

Barclaycard Enter your Barclaycard number in
the space provided on the coupon,
add your signature, name and ad-
dress — and we’ll do the rest

Cheque or Enter your name, address and the
amount in the coupon and sent it
with your cheque or postal order,
made payable to Modmags Ltd.

SPECIAL OFFER SUBSCRIPTIONS

SEND ALL
ORDERS TO:

Special
offer
f 8.50

7.95

9.956
8.95

VISA

¥ N B §F A & B B N 3 0§ N N B K ¥
YES, | would like to take advantage of your
special offer subscriptions for:

® Hobby Electronics (£8.50)
® Citizens’ Band (£7.95)

|

|

|

® Electronics Today =
International (£9.95) i
|

|

|

|

@ Computing Today (£8.95)

SIGNATURE . . ..
NAME ....... °5

Subscriptions Offer,
Modmags Ltd.,

145 Charing Cross Road,
LONDON WC2 OEE

Total £

I WISH TO PAY
BY BARCLAYCARD
PLEASE CHARGE TO MY ACCOUNT

MY BARCLAYCARD NUMBER IS:

HHHIHIHﬂ:

lenclose a cheque/postal order for I
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WRITE OR CALL FOR FULL INFORMATION FROM:

¥
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THE ‘CB’ PEOPLE SHEPPERTON
. MIDDLESEX TW17 9BL

ENGLAND




Make it for a Song!

-E@jf‘__ﬁ SEEr=CeEsrTEE

e i |

The New Maplin in Matinée
Am;sin gn‘;;me £299 .95 + £99.50 for cabinet if required.

Easy to -build. Latest technology — means less.
cost, less components and 80% less
wiring. Comparable with organs selling for up
to £1,000.00. Two 49-note manuals. 13-note
pedalboard. All organ voices on
drawbars. Preset voices: Banjo, Accordion,
Harpsichord, Piano, Percussion. Piano sustain
Sustain on both manuals, and pedalboard.
Electronic rotor, fast and slow. Vibrato
and Delayed vibrato. Reverb.
Manual and Auto-Wah. Glide
(Hawaiian Guitar Sound). Single
finger chording plus memory. 30
Rhythms! 8-instrument voicing.
Major, Minor and Seventh chords.
Unique walking bass lines with each rhythm.
Unique countermelody line with each rhythm.
Truly amazing value for money.

Full construction details will be in Electronics &
Music Maker magazine.

The complete buyers’ guide to electronic
components. With over 300 pages, it's a
comprehensive guide to electronic
components with thousands of
photographs and illustrations and page
after page of invaluable data. Get a copy
now — it's the one catalogue you can't
afford to be without.

r------------------.
I Post this coupon now for your copy of our 1981 [ |

catalogue price £1 I
I Please send me a copy of your 320 page catalogue. I l
l enclose £1 (Plus 25p p&p). I ] am not completely

satistied I may return the catalogue to you and have my l
l money refunded. If you live outside the UK send £1.68 l
l or 12 International Reply Coupons.
i Ienclose £1.25. l \\
I Name E - : Maplin Electronic Supplies Ltd
l‘ All mail to: PO. Box 3, Rayleigh, Essex SS6 8LR
l Address l Telephone: Southend (0702) 554155. Sales (0702) 55291 1

I %61k :
- g Street, Hammersmith, London W6. Telephone: (01) 748
l HE381 l 284 London Road, Westcliff-on-Sea, Essex TeIephonePSOuthe(nd (0702())9525§1000
I I D G S G G5 B G5 BN G5 G OGN D G0 65 . . Both shops closed Mondays

Catalogue now on sale in all branches of WHSMITH & Price £1.00



