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TOTAL ENERGY DISCHARGE cicctronic
ignition gives all the well known advaniages of the best capacitive
discharge systems.

PEAK PERFORMANCE
conditions.

IMPROVED ECONOMY
between services.

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

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

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

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

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

BETTER STARTING
battery.

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

higher output voltage under all

. no loss of ignition performance

full spark power even with low

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

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

DESIGNED IN RELIABILITY an inherently more reiiable circuit

combined with top quality components — plus the ‘ultimate insurance
of a changeover switch to revert instantly back to standard ignition.

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

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

AS REVIEWED IN
ELECTRONICS TODAY INTERNATIONAL JUNE ‘81 ISSUE
and EVERYDAY ELECTRONICS DECEMBER ‘81 ISSUE
FITS ALL NEGATIVE EARTH VEHICLES,
6 or 12 volt, with or without ballast

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

STANDARD CAR KIT £14.85
ASSEMBLED AND TESTED £24.95

TWIN OUTPUT KIT £22.94

For MOTOR CYCLES and CARS with twin ignition systems

ASSEMBLED AND TESTED £34.70

Magnus Road, Wilnecote,
Tamworth. B77 58Y
Phone 0827-281000

EN

PLUS £1

UK. P&P

Prices include V.A.T.

ELECTRONIZE DESIGN Dept.C

BARCLAYCARD

DIMENSIONS: Length 125cm
Width 89cm
Height 43cm
Lead length 100.0 cm

TECHNICAL DETAILS

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

for longer ‘burn times’ and other marketing fantasies. |t is only necessary
to consider that, even in a small engine, the burning fuel releases over

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

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

a high power spark.

The traditional capacitive discharge system has this high power spark

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

by this amount.

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

smooth efficient engine.

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

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

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

TYPICAL SPECIFICATION

TOTAL  ORDINARY
ENERGY CAPACITIVE
DISCHARGE DISCHARGE
SPARK POWER (PEAK) 140 W 90w

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

SPARK DURATION 500 pS 160 pS

OUTPUT VOLTAGE (LOAD 50pF

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

EQUIVALENT TO DIRTY PLUGS) 26 KV 17 KV

VOLTAGE RISE TIME TO 20 KV
(Load 50pF) 258 30 PS

TOTAL ENERGY DISCHARGE should not be confused with low power
inductive systems or hybrid so called reactive systems
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KITS,GOMPONENTS,MICROS & PARTS

DISCO LIGHTING KITS

DL1000K. This value-for-money
kit features a bi-directionsl

3| of
and frequency of direction
being variable by means of p

THE PERFECT AID FOR “LAZYITIS”

Our Lamp Dimmer Kit with INFRA
RED REMOTE CONTROL will a
you 10 switch the lights on or off, and

meters and incorporates a master dimmin
control Oniy £14.
DLZ1000K. A lower cost version of the above
teaturing
with speed variable br means of a pre-set pot
Oulpuls switched only at mains zero crossing
points to reduce radio interference to a
Only £8.00

minimum
Optionai opto inpul DLA1
Allowing audio("beat"}—light response

REMOTE CONTROL

Published remote control L%y 4
systems tend to be quite

difficult-to-get components and a well-
equipped labtogetthem towork If thig has put
you off making your own system we have just
the kits for you. Using infra-red, our KITS
range from simple on/off controllers to coded
transmitter/ receivers wun 16 on/oﬂ ou(pu(s
ofthree e.g
TV or Hi-Fi systems. The kits are easy to build
and simple 10 set up—and they are extremely
b g any from ga
doors to room lighting just ‘y adding
required outputcircuits, i.e. relays, triacs, etc
If you can design your own system we stoc!
wide range of remote control components
very competitive prices
We have compiled a booklet on remote
control, containing circuits, hints, data
sheets and details of our remote control kits

sel the brigl . &t a push of a
button without leaving your armchair,
water-bed, etc. Not only will you save
time but it has also been estimated
that the savings in shoe leather and
carpet wear alone tould pay for this

This unit has considerable practical
uses, sspecially for the oid, intirm

and disabled.

It works like a

conventional dimmer, enabling you

to switch the lights on

or off, or to

dim them to whatever brightness
you require, by touch or using the

hand-held infra red
When assembled. it
piaster depth box to r

conventional switch
wit

TDRIOOK Dimmer Kit
MK6 Transmitter Kit
TD300K Touch D»mmer

and the LD30OK rotar
Dimmer Kit at

and cutters

24 HOUR CLOCK/APPLIANCE TIMER KIT

Switches any appliance up to 1kW
on and off at present times once per
day. Kit contains: AY-5-1230 IC,
0.5" LED dispiay, mains supply,
display drivers, switches. LEDs,
triacs, PCBs and full instructions

CT1000K Basic Kit
CT1000k with white box (56/131 x 71mm)
(Ready Built)

transmitter
fits into a
eplace your

Kll at E7 W

only ©3.50

Ad0 50p postage & packing » 15% VAT 10 1otal

3
400 €1 50 (Europe), £4.00 (eisewhere) tor i p
Send S A E for further STOCK DETAILS
Goods by retufn subpect 10 aveilability

TRIACS
400V Plastic Case (texas) 3A TIC208D
8A TIC2260
1% laAncaen
A saTiCei0
6A with trigger O4006LT
8A isolated tab TXAL228B

Hac 18p
Opto isolated triac MOC3020 0.6A 400V 110p

DO YOU LONG TO HEAR
YOUR DOORBELL RING?

Our latest kit gives

3
you a pieasing three- TRON J
note harmonicaily ELECfﬁ ’CJ J00R
related lone sequence _ ___°} CH |"E
(not a microprocessor N
%

atatouch of a button
This kit, based on a new

a Circu S
supplted complete with
a printed circuit board, <A
loudspeaker and drilled - >
box and requires only
9V battery and push button
common to most household

t
tegrate

controlied buzz or the
olds

‘F"Av a\S"De‘k ”’OG Y "QC "S.C' ~

P A. systems, etc. The unit produces a
150mW output and draws less than one TuA
from a PP3 battery when the tone ceases
Supplied complete with circuit and

assembly instructions

IDEAL PROJECT FOR BEGINNERS —Only £5,

DVM/ULTRA SENSITIVE
THERMOMETER KIT

and components. So don't control yourself—
SEND US 30p and a stamped sddressed
envelope for your copy TODAY!

FAST SERVICE-TOP QUALITY - LOW LOW PRICES
ELECTRONICS

11 Boston Road
London W7 3SJ

This new mtqn is based on the

ICL7128 (a lower power version of

the ICL7108 chip) and a 3% digit

uquad crystal display. This kit wiit | &l 3
form the besis of a digital multi-

$am to Spm (Mon 1o Fri)
10am 1o 4pm (Sat)

Telephone
01-579 9794/2842

meter (only a few additional resistors and
switches are required —details luppﬂ.d)éol a
to

digital
+150°C) reading t0 0.1°C. The basic kit has a
sensitivity of V for a full scale reading,
lmomlﬂcpohﬂ' ly:ndle.:lﬂonu;dunulluﬁ
g:vm requirement — [ r typical
ttery life from a standard 5 "‘v P!.. VD
8hours aday, 7daysaweek... . Pvleonsu

ALL PRICES
EXCLUDE VAT

m
ThefmnforSpeakors

Just will bring you the latest Wilmslow Audio

80 page catalogue packed with pictures and specifications
of HiFi and PA Speaker Drive Units, Speaker Kits,
Cabinet Kits . . ..

1000 items for the constructor.

CROSSOVER NETWORKS AND COMPONENTS.
GRILLES, GRILL FABRICS AND FOAM. PA, GROUP
DISCO CABINETS PLUS MICROPHONES
AMPLIFIERS — MIXERS — COMBOS — EFFECTS -
SPEAKER STANDS AND BRACKETS - IN-CAR
SPEAKERS AND BOOSTERS ETC. ETC.

* Lowest prices — Largest stocks *

* Expert staff — Sound advice *
* Choose your DIY HiFi Speakers in the comfort »
of our listening founge.
(Customer operated demonstration facilities)
* Ample parking *

* Access Visa American Express accepted *

~Ar~ a
0625 529599

35/39 Church Street, Wilmisow, Cheshire SK9 1AS
2

7

g Lightning service on telephoned credit card orders!

MUSIG KITS

ALL WITH PRINTED CIRCUIT BOARDS

128-Note Sequencer SET76 120-48 Drum-Synthesiser SET118
16-Note Sequencer SETSS 6463 Enlarger Timer SETS3

3-Channel Mixer SET107 21-50 Frequency Doubler SETee

3-Microphone Mixer SET108 12°99 Funny Talker SET9%

6-Channel Mixer SET90 67 Gultar Effects ET42

Analogue Reverb 45902 Guitar Multiprocessor

SETS3
Audlo Effects SET106 15-12 Guitar Qverdrive

0

=)

2
sza2u3zazye
BEIASIBEIN2

Chorosynth SET100 12504 Gultar Sustain ETTS
Compressor SET120 2505 Headphone Amplifier SETto4 o
Digital Reverb SETI8 13 50 Metronome SET118
Discostrobe ETS7 Microphone Pre-amp SET6t

109% OFF

10% oft U.K. CWO, orders over £20. From this advert until end of month
(5% off for credit cards). This coupon. must accompany order

Noise Limiter SET97 1598 Sptit-Phase Tremolo SET102 29-98
P.E. Minisonic Synth SET& 191-5¢ Switched Treble Boost SETS9 12:81

ager SET! Synthesiser Interface SET3 049
Phasing & Vibrato SE T70 l‘-!& Transient Generator SET63 1086
Practise Amplifier SET 2218 Tremolo SET116 13:47
Rhythm 6 SET 103 Sn Lists Tuning Fork ET48 3T-04
Signal Tracer 17 u Voice Operated Fader SET30 988
Simple Phase Unit 10-54 Valco—Scumbl.r SET117 11'm
Smooth Fuzz T91  11-68 Wah-Wah SETS8 1401
Speech Processor T110 12:18 Wind and Rain Unit SET28 11-%

Sets include PCBs, U.K, P. & P., 15% VAT, Res,, Caps., $'C.s, Pots, Knobs, SW's, Skts.,
Wire, Solder, Box, Photocopy ‘of Orlg. Text. Fuller details and more mnt kits in our
Free Catalogue,

Prices correct at press, E. & O.E., subject to stock. Delivery frequently by return but please
allow 14 days.

PHONOSONICS

DEPT

EE23, 22 HIGH STREET, SIDCUP, KENT, DA14 6EH
01-302-6184
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WATFORD ELECTRONICS

35 CARDIFF ROAD, WATFORD, HERTS., ENGLAND
MAIL ORDER, CALLERS WELCOME. Tel. Watford 40588/9

ALL DEVICES BRAND NEW, FULL SPEC. AND FULLY GUARANTEED DRDIRS
PATCHED BY RETURN 'OF POST. TERMS OF BUSINESS: CASH/CHEQUE/
OR BANKERS DRAFT WITH ORDER. GOVERNMENT AND EDUCATIDNAL
STITUTIONS' DFFICIAL ORDERS ACCEPTED. TRADE AND EXPDRT INQUIRY
WELCOME. P&P ADDS0p TO ALL ORDERS UNDER 210-00. OVERSEAS DRDERS
PDSTAGE AT COST. AIR;SURFAC( (ACCESS orders by felephone welcome).
VAT Export ordera no V.A T. Appliceble to U.K. Cunomou only. Unlens stated otherwise
ali prices are exclusive of V.A.T. Piease add 18% 1o fotal costincluding P &4 P
Wae stock many more itema. It paye to visit us. We are situated behind Wattord Footbalil
@round. Nearest Undovumum‘rIBR Statlont Watford High 8 . Dpen Monday to
Saturday 8.00 lm-..oo pm. Amplo Fvu Car Parking space avallable.
PDLYESTER CAPACI‘I’ORS Anxlal l.nd type (Values are In nF)
400V : 1nF, 1n8, 2n2, 3n3, 4n7, 6n8 11p; 10n, 150, 18n, 22n 12p; 33n, 47n, 68n 16p; 100N,
20p § 220n 30p§ 330n 42p; 410n 52p; 680n 009 |uk 88p; 2u2 B2p ; 4u7 85p
180V ; 10nF, 12n, 1000 r|p 150n, 220n 17p; 330n, 470n 30p; 680n 38p; 1uF 42p; a5 43p; 242
48py 4uT S8p.

150n

POLYESTER RADIAL LEAD CAPACITORS (230V)
10nF, 18n, 22n, 27n 8p; 33n, 47n, 68n, 100n Tp; 150N, 220n 10p; 330n,
470n 17p; 680n 19p; 111‘ Ilp |u5 lom 2u2 48p.

lLiCTROLVTIC CAPACI‘I’ORS (Valuet are in uF) 500V : 10 52p; 47 78p; 83V :0-47,1-0,
1-5,2-2,3-38p; 47 9p; 6-8 1010p 15, 22 12p; 33 15p; 47 12p; 100 10p; 1000 T0p. bonl'Iﬂp,
[1] 209,220 24p; 470329.2200909 40V ; 4-7,15, 22 8p; 3300 90p; 4700 120p. 25V : 15, 6°B,
10,22 8p3 33 9p; 47 8p; 100 11p; 150 129. 220 |!p. 330 22p; 470 25p; 680, 1000 3p; 2200 50p;
33001.9.4700.29 18V ; 40, 47, 100 9p ; 125 12p; 220 13p ; 470 20p ; 680 34p; 1000 27p; 1500 Mp;

Teach-in 81 all
available.

parts

3300 74p ; 4700 9.

‘I’AO !D"D TYPE: 70V ‘70011 245p. 84V ; 3300 198p1 2200 139p. 50V ; 3300 154p; 2200 110p.
40V ; 47004 180p. 25V ; 1000 92p; 3300 #p; 2500 2200 90p. 15,000 34Sp

TANTALUM Bead Capacitors
ISV: 0-1u, 022, 0-33 15p; 0 47,
0-68, 1-0, 1-5 16p; 2-2, 3-3 18p;
47, 6:0 22p; 10 28p. 18V ; 2°2,
38‘.9.47 8:8, 10 18p; 15 J8p;

33, 47 40p; 100 TSp.
|0V 15 22"09,33 47 35p ; 100 58p.

MVLAR FILM CAPACITDRS

POTENTIOMETERS : (ROTARY)
| Corbon Track. 0 25W Log & 0-8W
| Linear Value.

50003, 1 K& 2K (Lln only) Single 29p

8K-2 M single g 10p

SK-2 M2 eingle wl‘lh DP swltch 78p

5K-2 M2 double gang $3p

SLIDER POTENTIOMETER

oPTO
ELECTRONICS
LEDs plus cilps
TILROO Red 3mm 13
TIL211 Gen 3mm 10
TIL212 Yellow 10
| ‘2" Red 14
2" Yellow Green 18

100V: InF, 2n, 4n, 4n7, 10n 8p:  o.28W log and linear values 60mm | Square LED 29
18nF, 22n, 30n, 40n, 47n Tp; 56n, g (3.800K (3 eingle gang 70p | OCPT 1
100n, 200n 8p. 470n/S0V 12p. 10K (1-800K (3 dual gang 110p | ORP12
MINIATURE TYPE TRIMMERS S°f Stick Graduated Bezels  40p 20':1;’9’; ::

4-8pF, 2-10pF 22p; 2-28pF, 5-85pF
3op; 10-88pF 3Sp.
COMPRESSION TRIMMERS
3-40pF, 10-800F 20p; 20-2500F 20p;
100-580pF 39p ; 400-1250pF 48p.

POLYSTYRENE CAPACITORS

PRESET POTENTIOMETERS
Vertical & Horlzontal

0-1W 50 Q—SM(Q Minlature Te
0-28W 10000—3-3M (3 Horlz 10p
0-25W 200 03—4-TM(Q Vert 1ep

RESISTORS: Carbon Flim, High

7 Seg Displays
TIL321 C An 8" 118

10pF to 1nF 8p; 1-8nF to 12nF 10D. | Stabllty, Low Nolss, Miniature | MA

Tolerance 6%. 3" Green C.A. 188
SILVER MICA: 2pF, 33, 47, | Rangs Val. 1-90 1004 | JiL32Inf. Red 62
6-8, 8-2, 10, 12, 15, 18, 22, 27, 33, W 202-4M7 E2¢ 2p 1p TIL78 detector 54
30, 47, 50, 56, 64, 75, 82, 85,100, | {w 202-4M7 €12 2p  1p TIL100 90
120, 150, 180 1Sp, 200, 220, 250, | yw 22-10M E12 Sp 4p Bargraph Red.
270, 300, 330, 360, 390, 470, 600, 26/ Metal FIim 100-1M .p ‘p Ten segmeni 228p
800, 820 21p. 1000, 1200, 1800, | 15 metal Film 810-1M 8p LCD DISPLAYS
2000 30p. 3300, 4700 80p. 1004 price applies to Rulﬂon of | 3} Diglt $50p
CERAMIC CAPACITORS: 50V each value not mixed. : g:::: g:g:
0 ‘DF 1oliOnF: ‘p' FAD ‘oorn 26, TGS 812 or 813 ges and smoke
EURO BREADBOARD £5-20. detector $75p. Socket for above 40p.

- BWITCHES
V°LT‘T°°" RWBUU"'O"S' sL|oEDz1§ov TgG‘(_;LE 2A 250V

[3 14 s 3
8V 7805 14Sp 7905  220p AT “n
12V 7812 14Sp 7012 220p (& {A OPD 130 BUB-MIN
18V 7818 148p 7915 20p 7T TOGOGLE
16V 7818 145p - PUSH BUTTON | 8P changeover 8tp
1A T0220 Plastic Cnlna Latching or 8P3T onjoft  Sdp
(12 7805 43p 5 Momentary. DPDT 6 tags  75p
172V 7812 So0p 7912 SSp SPST C/Over #9p DPDT c/oft o
1V 7818 Sop 7018 $Sp DPDT C/Over 145p DPDT Biased 14bp
1wy 7818 S0p 7918 $Sp
4V 7824 So0p 7924 $5p SWITCHES Minlature Non-Locking
10emA TO02 Plastic Casing Push to Mahke 18p Push to Breek 20p
8V 78L0S 30p 70L05 60p ROCKER: SPST onjoff 10A 230V 2p
& 78L62 30p - ROCKHER; llluminated DPST
v 78L82 30p -_ / Lights when on: 10A 240V (1]
18V 78L12 30p 012 80p ROTARY: (ADJUSTABLE STOP) 1 pole/
18V 78L16 30p 9L15  80p 2-12 way 2p/2-6W, 3p/2-4W, 4p/2-3W.  4Sp
CA3085 95 LM326N 240 78HO5+SV/SA ROTARY t Maine 250V AC, 4 Amp p
LM300H 170 LM327N 270
LM30SH 140 LM723 35 78HG5A +5V
LM30OK 138 TAAS50 S0 1o +25V 550  DIL SOCKETS (Low Profiie Tolal)
LMSITK 350 TBAG25B 75 T9HG SA —2-25 | 8 pin 8p; 14 pin 10p; 18 pin 10 pin 10p;
LM323K 500 TDA1412150 to —24V  785p 20 pin 22p; 24 pin 28p; 28 pln up.wpln:op.
JACKSONS VARIABLE DIODES IENERS SCRs
CAPACITORS AAI20 22 Range 2V7 to Thyristore
Dilicon 0 2 3650F with BA100 15 | 30V 400mW | ya000v 42
100/300pF  220p slow motion BY128 12 Speach | caio0y 48
600pF 280p Drive 493p BY127 12 Range 3V8 10 SA/#00V "
81 Ball Drive 00 208/176  435p CRO33 250 | 33V.1.8W SA/300V 88
4811/DAF  18sp o o With slow OAd 40 150 sach | paju00v 78
Dial Drive 4103~ Totlan drive 495p OA4T 12 §A/S00V 98
61/361 Tasp | GO SREloNS 0A70 12 NOISE 12A/100v 78
Drum84mm 599 300, 150pF 382 8“? :: Diode 185 | 12A/400V 98
0-1-385pF  380p ‘L' x 310pF 728p OAss 18 AL 3
002365pF 438p 00-3 x 25pF S78p OA90 s | BRIDGE PR
OASt § | RECTIFIERS | ZUd00 32

DENCO COILS ao'rz 145p OAS8 8 | (plastic case) | oNmoss H
‘DP' VALVETYPE RFCS 140p OA200 0 1A/80V 10 8T108 10
Renge 1 70 5 Bl.,, RFC7(19mH) 160p OA02 8 1A/100V B2 C108D n
Rd., YI. Whl.‘up IFT 13; 14 l. IND14 4 1A/200V 2 TIC44 2
6-78.Y.R. 110p 18;17 120 INo18 1 / TiCes 20
1:8 Green  150p IFT 18/1-6 usp ING00Y/2 8 | TA/40OV 10 | 112y 3
‘T'1to 8Bl YL, IFT18/465 132p IN4003 [} 1A/800V 34 -

Rd., Wht. 180p TOC 128p IN4OO4/5 8 LA /80V i1 TRIACS
B0A Vaive uoldu 122p INGOB/T T | gajpgov 40 | 3Aj100V. 48
42p MWILW 5FR|5‘p :g:}“ : 2A/400Y “

VEROBOARDS ‘1" | COPPER 3A/100v 18 | IAj6c0V 0§
clad plain | clad boards JA/400V 18 SA/100V 83
24 x lt" T3p 52p Flbveulau 3A/800V 17 6A/400V " 12A/100V 78
24 x b 3p —_ 3A/1000V 30 10A/200V 218 12A/400V 82
M xy — I x |2 |sop 6A/400V50p 10A/600V 318 |2A;IOOV 135
x 8 »p 790 | SRBP e — 25A/200v 2 | 1IAK0Y T
A2ir g wie 0sxi m Ay 3 | ALY 1
x 177 P -_
Pkt of 100 pina sop | Ferric Chlo- | We stack & | ymgpi g5 | 2347400V 183
Spot Face Cutter 118p | 11de 1 Ib. of  Electronic 25A/1000V 468
Pln Insertion Tool Anhydr. 195p Book d
ooks an DIAC 30A/400V 525
02p  Dalo Pen %0p Magazines 572 15 T28000D 128

M

74141 70
74142 19¢C
74143 250
74144 250
74145 70
74147 99
74148 75
74150 80
74151 45
7407 28 74153 45
7408 16| 74154 75
7409 18| 74155 5
7410 14 74156 75
7411 20 14157 45
7412 20 74159 9%
7413 24, 74180 60
7414 32| 74181 60
7416 25| 74162 62
17 25 74163 &4
7420 16 74164 (1}
7421 20| 74185 52
7422 20| 74166 (1]
7423 22 74187 185
7425 28 14170 168
7426 30 74172 2%0
7427 27 113 (1]
7428 28! T4 72
7430 18 14175 72
7432 28 74176 55
7433 21, 117 5
7437 27| 14178 95
7438 21 TM70 (1]
7440 17 74180 [1]
7441 63 74181 140
7442 38, 74182 7%
7443 90 74184 99
7444 0 74185 99
7445 oS 74188 290
7448 5§ 74190 70
7447 50/ 74191 70
7448 o 74192 70
7450 18 74193 (]
7451 16 74194 7%
7453 16 74105 [ ]
7454 16 74106 a5
7460 18 74197 (1]
7470 35—
7472 30 T4LS
7473 30 LS00 12
T474 25 LSOY 13
7475 40 LS02 14
7476 30| LSO3 14
7480 48 LSo4 15
7481 120 LSO0S 13
7482 70 LS06 13
7483 50 LS09 13
7484 80 LSO 15
9% LSN 15
26 LS12 15
208 LS13 30
20 LS4 11
45 LS15 15
30 LS20 15
7403 30 LS21 15
7404 34| LS22 13
7495 $0 LS26 13
7496 48 LS27 13
7407 120 LS28 20
74100 88 LS30 10
74104 4 LS32 15
74105 $$ LS3 16
74107 32 LS 1
74109 38 LS8 16
74110 40, L340 18
74111 88 LS42 15
74112 170| LS47 40
74116 88 LSS 13
74118 20| LS54 15
74119 90 LSS5 30
74120 7% LS7T 23
421 30 LS74 25
74122 45 LSTS 28
74123 50 LS78 20
74128 42 LST8 24
74120 40, LS83 50
74128 42 LS85 70
74132 48| LS88 38
74136 351 LS9 s
Transistors BC212L
Cci2s 38 | BC213L
AC126/7 30 ' BC214
AC128 30 BC214L
AC141/2 30 | BC236
AC1768 2% | BC237
ACY17/18 79 | BC3078B
ACY19/20 75 | BCa08B
ACY21/22 75 | BC327/8
ACY28 78 | BC33
ACY39 85 | BCad
AD149 79 | BC461
AD161/2 42 | BC4T?
AF118 #%  BCS18/7
AF139 40 BCS47/8
AF178 75 | BCS49C
AF239 70 BCS57/8
B8C107 18  BCSS9
BC1078 12 | BCY70/TY
BC108 10 | BCY72
B8C1088 12 | 8D131/2
B8C108C 12 BD133
8C109 19 | BD135
B8C1098 t2 | 8D136/7
BC100C 12 BD138/9
BC140 3 BD140
BC142/3 30 | BD144/5
BC147 § BD20S
BC147B 10  BD214
B8C148 9 BD24S
BC1488 18  BDars
BC148C 18 | BD434
BC149 ¢ BDS17
BC140C 10 | BDE9SA
BC153/4 27 | BD6OSA
BC157/8 10 | BDYS56
BC159 11 | BF115
45  BF167
18  BF180
18 BF194/S
18  BF198/7
B8C172/3 11 | BF198/9
BC177/8 120 F200
BC179/8 20 | BF224
BC182/3 10 | BF244/5
C184 10 | BF244B
BC182L 18 | BF256
BC183L 18 | BF257/8
BC184L 10 F250
BC187 20 | BF274
BC212/3 10 F336

LS91 80 | 4007
LS92 36 | 4008
LS9 36 | 4009
LS9S 45 | 4010
LS96 120 | 4011
LS107 4 4012
LS109 3¢ 4013
LS112 30 4014
LS113 40 4015
LS114 35 | 4016
LS122 44 | 4017
LS123 55 | 4018
LS124 105 4019
LS125 30 | 4020
LS126 30 | 4021
LS132 45 | 4022
LS136 28 | 4023
LS138 38 | 4024
LS139 38 4025
LS151 3% | 4026
LS153 39 | 4027
LS185 39 | 4028
LSIS6 33 | 4029
LS157 35 | 4030
LS158 36 | 4031
LS160 41 | 4032
LS161 41 | 4034
LS152 41 | 4035
LS163 4 4036
LS164 49 | 4037
LS165 145 4038
LS166 45 | 403
LS170 170 | 4040
LS173 72 | 4041
LS174 72 4042
LS175 58 | 4043
LS181 130 | 4044
LS183 275 | 4046
LS19t S8 | 4047
LS192 S8 | 4048
LS193 85 | 4049
LS194 40 | 4050
LS195 40 | 4015
LS196 58 | 4052
LS197 85 | 4053
LS221 60 lgg;
15240 96 ¢
LS243 05 | 4086
L5243 95 | 4058
LS244 80 | 4060
LS245 90 | 4063
LS251 40 | 4068
LS253 40 | 4067
LS257 48 | 4068
LS258  4p | 4069
LS259 s | 4070
LS261 198 40N
LSe66 25 | 4012
It
LS279 88 | (o0
LS280 250 | oo¢
L5283 45 | (00
LS290 57
4085
LS293 48 | (oo
LS295 218
4089
LS298 130 | 4004
LS200 420 | 000
70 o
LSaes 37 | 4392
LS368 37 | 4007
LS367 37 | 008
LS368 90 | 4099
LS313 15 | 481
LSIT4 18 | 40
LS315 48 | 4aqq
LS317 80 | 449
LS378 89 | 4433
LS390 140 | 4501
LS393 140 4502
LS399 230 | 4503
LS668 108 | 4507
| — 4508
::Ol(\)ﬂoos A 4510
4| 4511
4001 14 4512
4002 14 4s14
4006 68 | 4515
10 | BF451 38
10 | BFS94 3
10 | BFR30/40 23
10 | BFR4} 23
10 | BFRT9 23
14 | BFR80/81 24
15 | BFROB 108
18 BFX20 28
15 | BFX84 20
1S | BFX85/86 28
34 | BFx87/8 20
M Y50 n
40 | BFYS1/s2 23
40 | BFYS6 2
14 | BFYS4 15
14 | BFYS81 120
15 | BRYJ9 I
s | BSX20 20
18 | BSYPSA 28
20 | BUIOS 170
48 BU20S 190
00  BU208 200
45 | €421 250
40 | MDBOOY 280
40 MJA0 1%
40 | MJaR1 175
198 MJ2055 %0
110 MJE340 4
118 | MJEIT0/71 100
198 MJE2055 9
78 MJE30S5 70
55  MPF102 66
78 | MPF103/104 36
8 MPFIOS 38
85 MPF106 40
180 | MPSAOS 28
38 | MPSA06 25
29 | MPSA12 32
38 MPSAS5 30
12 | MPSAS6 30
12 MPSAT0 2%
16 | MPSUO6 58
30 | OC23/26 170
24 | OC28 130
28 | OC35/36 128
30 | OC41/42 120
33 | OC43 ss
32 | OCé44 120
38 | OC45 40
42 OCr/T1 40
40 OC12/T4 S8

1 4561 75 'LM1458
62 4518 42 LM2917
35 4519 29 | LM3900
w0 4520 7] LM3909N
15 LM3011
1§  CESe—— | 017014
M LM3915
75 |LINEAR IC's LM3916
66 |702 75 | LM13600
ﬁ ;?gc 8 pin J: M2S2A A
= 4
88 13 FsfM2BIAN
42 7418 pin 14 M E130ep
61 | 747C 14 pin 85 1 E1390P
70 748C 8 pin 381 C14ss
66 753 8 pin 188 MC1489
20 [§610 159 MC1494
45 2114L-300N 87
19 12114L-200 87 MC1405
130 2708 175 MCl408L
38 |2716-5V 210/ MC1398
50 | 4118-200N 75 MC1700
77 9400CJ 150 MC3302
50 ss0 MC3340
170 228 MC3380
125 180 MC3401
195 390 :gg:gg
95 Ava.agw 600
275 | AY-5-1224A 238 | MCF8040
115 | AY-5-1230 450 | MK30308
110 | CA3011 110 MMS303
2% CA3012 175 MMS3ETA
59 |CA3014 157 NES20
78 CAX18 o8 NES&
60 |CA3019 70 NES44
70 | CA3020 180 NESSS
6% |CA3023 1 NESSE
75 |CA3028A 120 NES8O
75 | CA3035 238  NES6Y
55 | CA3038 118 NESS2
30 |[CA3043 275 NESS4
30 |CA3045 385 | NESSS
78 | CA3048 71 NESSS
78 | CA3048 70 NESSTY
78 |CA3059 225 NEST0
:2! S:I!O'IBE 2": NEST1
25 3080
120 | CA3081 190 BEH30
480 CA3089E 3 3 Ag1200
90 (CA3090AQ  I73/5A83210
99 CA3I23 150 2Ga402
38 CA3130 %0
399 |CA340 g | SNT84TT
SP8629
22 |CA3180 T SR
20 ICLT06 LU LN
26 [ICLT107 978 1 100
20 ICL8B03BCC 34
TBA120
20 ICM7205 o) TR0
20 ICM7207 78| T A
20 'ICMT215 1050 T8 e
60 ICMT218A 1950 1B00
26 [ICM7217A L H LA
21 |ICMT224 708 A2
88 | ICM7555 00
70 |LA4032 295 TDA1004
14¢ |LCT120 300 TDA1008
41 [LCT30 340 TDA1022
188 |LF351 49 TDA1024
A R
90
320 |LM10O 424 TLOBICP
86 LM301A 20 TLOB4
95 |LM308T 95 TLOTICP
99 |LM311H 70 TLOTACN
728 LM318 209 | TLOBICP
695 | LM324 30 TLOS3CN
800 |LM339 54/ TLOB4CN
770 |LM348 64 UAAITO
28 |LM349 113 | UA A1003
3% Mot 3| xrazoe
Z80CPU
40 ' LM380 75 z~04(|:4
265 LM3IBIN 148 IN423
68, LM382 12820
o8 LM3sd 140 IN424
75 | LM386 90 ZN42SE
198 | LM387 120 IN426E
195 'LM3ss 9 ZN1034
OC75/76 50 | ZTX314 25 | 2N4037
B 1% ITxdr e | aNaoei2
TX | 2Naa27
TX501/502 15 | 2N3859
;i |2: 2N48T1
3 2NS1T2
T 2| oo
NB19
aNer 13 | INsaos
2Ne9s 2NS47/8
INj00A 19 | ZNsass
2N5642
ms W oo
2N1131/2 24 | 2N6o27
2SATIS
N "
INisods e 2SCUT
2N18T18 21§ | 28C498/6
2N2219A 28 | 2SC1096
2N2220A 26 | 2SC1173
2N2221A 28 | 28C1306
2N2222A 2% | 2SC1307
2ZN2389A 17 | 2S5C1449
2N2646 4| 28C1878
2N2004/5 28 | 28C1923
NZ00SA 28 | asCI048
TIP4zB T8 ::;:g:(;’ 10| 25Cies
TiP120 % 28C1957
TiP121 99 | 2N3083 20 | 55Cq080
;l:uz,v 120 | ZNET% :: 25C2028
IP2055 80
TiPa0ss o | 2N342  14s | 232028
TIS43 32 | 2N3663 18 | o
TIS44/45 45 g:g?]ﬁ‘g :: 2502314
TIS88A S0
Ti890 %0 | 2N3706/7  qe | 23C208
TISO1 32 | IN30B/9 10| o2
VK10l0 80 | 2N3N0/1 10
VKIOKM 83 [ 2N3T71 179 3N128
VK46AF 78 | 2N37T2 198 | IN140
VK66AF 96 | 2NI7T73 278 | 40318
K8BAF 108 | 2N3819 22 | 40361/2
ZTX107/8 11 | 2N3820 48 | 40408
X109 11 | 2N3822/3 65 | 40411
ZTX300 13 | 2N3866 90 | 40467
ZTX301/2 18 | 2N3903/4 18 | 40394/5
ZTX303 28 | 2N3905 15 | 40603
ZTX304 17 ' 2N3908 17 40673
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GREENWELD

443D MILLBROOK ROAD, SOUTHAMPTON SO1 O0HX

All prices include VAT—just add 50p post. Tel (0703) 772501
Goods normally despatched by return of post

AMAZING! COMPUTER
GAMES PCB's FOR PEA-
NUTS!!

A bulk purchno of PCB's from several
well know: games

Bll(luhlm Simon, Logic 5 and Starbird
enable us to offer these at incredibly low

prices:
'STARB|RD'
and

Glves realistic engine

specified by “EE". All
new good: hed by returw of post.

* All parts 'ov the ""MINILAB' only
£17-58 + £1 post.

* Al comwnonh for first 6 parts of
"'I’ EACH-IN ‘82" £7-50 + 00p post.

laser blutHccolmtlng mglno nolu

when d up,

noise when polnhd down, "ron contact

to see flash and hear biast of lasers

nhoollnc PCB tested and working com-

goto with speaker and batt cllp (noodn
P3). PCB slze 130 x 80mm, Only £2

‘SIMON’

The obloft of this umo is to repeat cor-
rectly & longer and longer sequence of
nlonlln in '3’ dlﬂounl games. (In-iructlonn

lampholders annd lnn;&o. hn'nd is tested

Needs
PP3 .mn x r(m PCB size 130 x 130mm
Only £3-98.
‘COMPUTER
BATTLESHIPS'

Probably one of the most popular elec-
tronic games on the market. Unfortunately
the design makes it iImprectical to test the
PCB as a working model, although it may
well function perfectly. lmtud we have
tested the sound chip, and sell the board
for its component value only (PCB may be

: SNT8477 sound IC:

otc. Slze 180 x 140mm. Only £1-3¢
instruction book and circult 38p extra.

LOGIC 5 PANEL
Tested Logic 5 now sold out—but we have
some PCB's with 10 LED's and chip on,
but no keyboard, Not tested. S8p.

‘MICROVISION'
Cartridges

Thou au a small PCB with a micro-
¢ chip, designed to plug in to
lm mlemvltlon console. Only snag is,
we don't have any consoles!! However,
they can bc uud as -n o.ellhlov with 4

y by
ing a m and lpul TnM and
working (n en osc) with pin out data.
PCB size 72 x 80 mm. only 25p eachl|

RELAY/TRIAC PANEL
2537 PCB 100 x 78mm contalning a
wealth of components: 2 x 12V DPCO
min relays, 2 x 47uF 18V tants SCI148E
10A 500V triac, C122D 8A 400V SCR,
888 timer, 10 x 1N40O1 dlodu, 2N5081
SCR, 2 x 3mm LED'S 3 2N3704, R's
& C's—Amazing value—if boqu upﬂ
ately, parts would cost around £8I1.
Our price tor the panel, just £2

200 ELECTROLYTICS £4-00
K524 Large variety of values/voltages,
mostly croppod leads for PCB mntg.
1-1000uF, 10-63V. All new full spec com-
zt'mtau. not chuck-outsl! 200 £4,

COMPONENT PACKS
K303 190 wirewound resistors from 1W to
12W, with a good range of values, £1-78,
K808 20 assorted potentiometers, all types
lncludln‘ single, ganged, rotary and
slider. &

K511 200 -mlll value poly, mica, ceramic
caps from a few pF to -02uF. Excellent
varlety, £9:20.

K514 100 silver mica caps from 5pF to a
hw thwund pF. Tolerances from 1% to

xnos tch pack—20 different, rocker,
alld.. voury. toggle, push, micro, etc.

Km'l :I:mohvlnt pack—8 diff. sizes, each
200mm. $6p.
1000 RESISTORS £2-50

We've |ust purchased another § million
preformed resistors, and can make a
similar offer to that made two years ago,
at the same cefl! KB23—1000 mixed
+ and {W 8% carbon film resistors,
preformed for 8 mntg. Enormous range
of prluv?: values. 1000 for £2-3¢; 5000

£16; 20k
PANELS
Z321 Panel with 18236 (2N3442) on small
heat sink, 2N2223 dual transistor, 2 BC108,
diodes, caps, resistors, etc. 00p.
Reed relay panel—contains 2 x 6V
reeds, 8 x 23080 or 28230, ¢ x 400V

nels

ing 74 uvln I1Cs. Lots of dlﬂoronl gates
and complex logic. All ICs are marked
with type no. or code for which an
ldonllﬂwlon shest Is supplied. 20 ICs
¢| ICs £4-

blucll case 50 x 80 x T8mm with
ocul base, PCI inside has 24V read
relay, 200V TA SCR, 4 x 5A 200V rects,
otc. 00p.

SWITCH BARGAIN
Push-on, push-off "table lamp'’ type
:nlo‘d'?A 250V ac. 10p each, 18 for £1, 100
or

* A for d 6 parts of
"TEAOH-IN ‘82" £4-08 + 40p post.

BUY ALL THREE SETS FOR £29 inc post.
FREE componentidentification Chart | {
FREE piece of Veroboard 1 !

Reprints of articles: 30p per part + 30p for
Tutor Deck info. (only supplied with

orders for Teach-in).

CAPACITOR BARGAINS

2200uF 1+ cans 77 x Smm 7:3‘
10, Il.l -850 muF 10V axisl

1000 u.m+ 00uF 278V 1 “mm dia.
8p; 10 £5-50; 2004F 38OV, ﬂ+ 100 4
S0xF 300V can 78 x 44mm dll“p 10/£3;
100/£28 1 NuF!BV Axial £3/100.

0-33uF 50V rad. £1-98/100, £12/1000.
0-47uF S0V rad. £1-50) 1@ cmmo olec
28uf S0V rad £3/100,

1w AMP PANEI.S
A011 Compact audie amp intended for
record rluyu on panel 98 x 8mm Includ-
ing vol. control and switch, complete
with knobs. Apart from amp clvcullry bulit
around LM3SON or TBAS20M, there is a
speed control clrcult uulno‘ 8 “mn.lmm

ONLY £1-50.
TOROIDAL

TRANSFORMER

110mm dia. x 40mm deep. 110/240V pri.,
Sec. 18V 4A, 6-3V 1A, 240V 0-3A. |ﬂll|
lov‘-’co.%n. monitors, VDU's, etc. Reduced

to

OP-AMP PSU KIT
A198 All parts 4+ instructions to make a
80mA 418, 0, —13V supply from mains
input. Only £1-98.

COPPER CLAD BOARD
K822 All pieces too amall for our etching
kits. Mostly double sided fibreglass.
250gm (approx. 110 aq ins) for just £1-00.
MIXED LED PACK

All new full spec by Micro, Fairchild, etc.
Red, Yo low, Green, Amber, Clasr, ‘Smm

Pack of 50 asetd u-n. 250 £15.

FII.AMENT DISPLAYS

m 7 seg display 12:5mm high. Idnl 'ov
L operation, taking 3V 8mA per

sm 14 OIL package. Only £1 each, 4 1or

£3-00. Data supplied

LIE DETECTOR

Not a toy, this pucl-lon instrument was

originally part of an " Open University*

course, used 1o measure a change in

emotional balance, or as a lie dnoclor.
Full details of how to use it are piven, and
a clrevit diagram. mrpllod complete with
robes, leads a

m, ty
case and meter alonel!

CHEAP CHIPS

orth that for the

MK4027 shift reg. 8 for £6,
UATEMG + voit reg £1-00.
uATOMG — voltreg £1-20.

Vs

o

—_—
ELECTRO-DIAL

Electrical tock—for
security—pick proof. 1 million combina-
tions!! Dial is turned to the right to one
number, left to a second number, then
¢ight again to a third number. Only whan
this has been compleied in the correct
uqumc'wllllh-oloculculconucuclou
These can to operate a relay or
aolmold Ovm Idla. 83mm x 60mm deep.
nl

Alro .vnll-blc withoul combination—
only

PCB HOLDERS

@®PCB's may be rotated through 360 degrees and
locked at any angle

@simple adjustment for different board sizes

@®foam pad available enabling a number of com-
ponents to be inserted prior to soldering

v

CNC 6

PCB Capacity: 10~ x 7~

PCB's held by spring clips which
also aliow the holder to be used
as a small soldering Jig.

PRICE £13-80 INC. VAT

CNC 9

PCB Capacity: 8" x 8~

PCB's held by adjustable Vee
Clamps which eliminate the risk
of damage to the faca sides of
the PCB and allow a high degree
of accessibility.

PRICE £15-95 INC, VAT

FOAM PAD

Size: 87 x 8” Clips onto Holder. PRICE £5:50 INC. VAT

AVAILABLE DIRECT FROM THE MANUFACTURER. PLEASE ADD
£1-50 TO COVER POST AND PACKING.

PLEASE ALLOW 14 DAYS FOR DELIVERY

CARLTON NIGCHOL & GO. LTD,,

GOLDKEY INDUSTRIAL ESTATE, KELVEDON, ESSEX

LIMITED OFFER!

As an introduction to CRICKLEWOOD ELECTRONICS LTD.,
(Marshall’s Old Shop), 40 Cricklewood Broadway, London NW2 3ET
tel: 01 452 0161 Whilst stocks last and only if accompanied by this Ad.

DESOLDERING TOOL

g o—

Now every one can afford one of thase superb, blue anodised aluminium high
pressure hand desoldering tools at nearly half our normal price.

Normal Price £6-50 4+ VAT with this ad £3-85 + V.

Spare Teflon screw-in noses 75p 4 VAT,

]APANESE TRANSISTORS May not be as hlrd to replace as you think.

hone our equivalent service on Ol 452 0161 (eve ay except Wednesdays) or
wn . We have thousands of Transistors, 1Cs, LEDS in stock, as well as every
conceivable type of component—Why not make CRICKLEWOOD ELEC-
TRONICS your personal ELECTRONICS HOBBY CENTRE? We have the goods!

Now you need no longer grope in the
e W

dark. For a miniature price you can

watch those volts move! See those

resistors jump to life! *
THE MIGHTY MIN! MULTI.

TESTER 2,000 ohms per volt. DC & "’3
AC Voltage ranges: (0Ov, 50v, 250v, ~
1000v. DC current ranges 100mA. Y
Resistance chms X 10, ohms X 100db &
from —10db to +22db. Mirror arc

scale, overioad protected, complete with batury, test leads & instructions.
Usual price £8:6S 4+ VAT: with this Ad: €4-95 4 VAT.

ORDER FORM

............. Desoldering tools @ £3-85
0 ... Spare Teflon noses @ 75 -
... Mighty Mini Testers @ £4:95 =
Posu‘o. acking and insurance @ 60p per one
device 25p for nch additional device

Sub total
Add 15% VAT
| enclose cheque no/P.O. no. ....ccceeuviueeenn..n
Alternatively please crodn my VISA/ACCESS no.
TR0 soo0e000000000000000000000000e000000000aEAaE0IAaGAIENOOCN0REIOCI00T0AIO0AAI00
This offer applies to UK only. Please allow 7-10 days delivery. Overseas custom-
ers please do not add VAT but allow enough to cover postage.
TRADE ENQUIRIES WELCOME.

CRICKLEWOOD ELECTRONICS LTD.

40 Cricklewood Broadway, London NW2 3ET tel 01 452 0161
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Tel: 0322 863494
Hillcroft House

Station Road

Eynsford Kent DA4 OEJ

YRapid

YElectronics

OoPTO
3mm red
% 3mm green 12p
#3mm yellow 12p
Clips to suit 3p each.
Rectangular
% Red

% 5mm red
% Smm green
* 5mm yellow

Sp
12p
12p

$p

40p
40p
60p
85p

120
Green 17p
Yellow 17p
Seven Segment Displays
Com. cathode C
DL704  0-3in 95p
A FNDS5000-5In 65p

om. anode

DLI07  0-3in 95p
FND507 0-5in 90p
TIL313  0-3in 10Sp TIL312 0-3in 105p
TIL322 0:5in 115p TiL321 0-5in 115p
Allseven segment displays are supplied with
connection details.

2NS777 45p Dual colour LED 60p

CAPACITORS
Polyester. Radial leads. 250V C280 type,

0-01, 0-015, 0-022, 0-033, 6p; 0-047, 0-068, 0-1, 7p; 0-15. 0-22,

9p; 0-33 13p; 047 13p; 0-68 20p; 1-0 23p.
Electrolytic. Radial or Axlal leads.

0:47/63V,1/63V,2-2/63V,4:7/63V, 10/25V,Tp; 22/25V,47/25V,8p;
100725V, 9p; 220/25V, 14p; 470/25V, 20p; 1000/25V, 30p.

Polyester. Siemens PCB

In, 2n2, 3n3, 4n7, 6n8, 10n, 15n, Tp; 22n, 33n, 47n, 68n, 8p;
100n, 9p; 150n, 11p; 220n, 13p; 330n, 20p; 470n, 26p; 680N, 29p;

1u, 33p; 2u250p.
Tantalum bead.

0-1,0-22, 0-33, 0:47, 1-0 @ 35V, 12p; 22, 4-7, 10 @ 25V, 20p;
15/16V, 30p; 22/16V, 27p; 33/16V, 45p; 47/6V, 27p; 47/16V, T0p;

68/8V, 40p; 100/10V, 90p.
Ceramic.

22p-0-01u. 50V type. 3p each.
Polystyrene. 5% tolerance.

10p-1000p 6p. 1500p—4700p Bp. 6800p-0-012 10p.

Trimmers. Mullard 808 serles.
2-10pF 22p. 2-22pF 30p. S-5-65pF 35p.

TRANSFORMERS

Piease add carriage charges to our normal postage charge.

Miniature mains.

606V, 909V, 12012V all @ 100m A 100p each
High quality, Spiitbobbin construction.
6VA

0-6, 0-6 @ 0.5A; 0-9, 0-9V @ 0.4A 0-12, 0-12V @ 0.3A.

12VA

0-15, 0-15V (@ 0.4A
24V A
SOVA 012, 0-12V w 2A; 0-15, 0-15V
{plus 70p carriage}

0-6, 0-8 (@ 1A; 0-9, 0-9V @ 1.2A; 0-12, 0-12 @ 0-5A;
275p each (plus 40p carriage).
0-8, 0-6V @ 1.5A; 0-9, 0-9V @ 1.2A; 0-12, 0-12V

1A; 0-15, 0-15V a 0.8A; 330p each (plus 60p carriage}
@ 1.5A; 400p each

CONNECTORS
DIN Plug Skt
2 pin 9p
3 pin 12p
5 pin 13p
Phono 10p

13p

Jack Piug
2.5mm 10p
3.5mm  A7p
Standard 18p
Stereo 24p

18p

Skt
10p

25p

imm 4mm 1p

UHF (CB) Connectors

PL259 Plug 40p Reducer 14p
$0239 Square chassis socket 38p
$0239S Round chassls socket 40p

{EC 3 plin 250V/6A

Plug chassis mounting 38p
Socket free hanging 60p
Socket with 2m lead 120p

REGULATORS
Positive
¥ 78LO525p

0p

0p

450

45p

Negative
79L0S5 65p
9L12  65p
79L1S  65p
47905 45p
#7912 45p
7915 60p
* LM323K
350p
LMT723 40p

SOCKETS
%8 pin Tp
% 14 pin9p
% 16 pin10p
18 pin 15p
20 pin 18p
Soldercon pins 60p/100.

RESISTORS

iW 5% Carbon film E12
series. 4-70-10M. 1p each
W 5% Carbon film E12
series 4-70Q-4M7. 2p each
IW 1% Metal flim. E24
serles 1002-1M 6p each

PANEL METERS

Size 60 x 46 x 35mm.

0-5011 A 0-500m A
0-1A
0-50v AC
v

u
0-300V AC
0-25v

22 pin
24 pin
28 pin
40 pin

0p each

100VA 0-30, 0-30V a t.6A 820p each {plus 80p carriage).

SWITCHES
Submin, Toggle

SPST 55p SPDT 60p
Minjature toggle

SPDT Nop SPDT centre oft
DPDT 90p DPDT centre off
Standard toggle

SPST 3%p DPDT 48p

WMiniature DPDT slide 12p

Y Push to make 12p Push to break 22p
Rotary type adjustable stop

1P12W, 2P6W, 3P4W, 4P3W all 55p each
DIL switches
4 SPST s0p

CABLES

20 metre pack single core
connecting cable, ten differ-
ent colours 45
Speaker cable

Standard screened 0
Twin screened sp
2:5A 3 core malins 4p
10 way ribbon Y
20 way ribbon 120p/m

PCB MATERIALS
Alfac transfer sheets
Dalo etch resist pen
Fibre glass board 3'75 x 8~
Ferric Chloride 250m| bottle

#DPDT sop

%p
100p

8 SPST 100p

DIODES
BY127 12p

6 SPST 80p

8p
7o

BOXES

Dimensions in inches, Aluminium,
3x2x1 T0p 6 x 4x2
4% 3x 1} 5p 6 x 4x3

4 x3x2 100p | 8 x 6 x2
POTENTIOMETERS

Rotary. Carbon track Log or Lin SK-1M
Single 32p. Stereo 85p each.

Slide. 80mm travel single

Log or Lin 5K-500K. $3p

Preset. Submin hortz, 100Q-1M 7p

CRYSTALS
100KHz 290p
370p
300p
370p
300p
270p
220p

BRIDGE RECTIFIERS

22 4A 400V 95
35 6A 100V 80
40 6A 200V %0
45 6A 400V 95
0

FrIN¢001 3p
IN4002 5p
IN4006
IN4007
IN5401
IN5404
INS406
400mW
zen. 6p

ORDERING INFORMATION

All prices exclude VAT. Please add to total
order. Please add 50p carriage on all orders
under £10 in value. Send cash/cheque/PO
or Access/Visa number with your order.
Our enlarged catalogue costs just 42p (free

with orders over £5). Send SAE for discounts
list. Official orders welcome from colleges,

schools etc.

HARDWARE

PP3 Battery clips

Red orblack crocodife clips

Black pointer control knob

Pair Ultrasonics

TO220 twisted vane heatsink

20mm panel fuseholder

4mm terminals (var. colours)

TO18 transistor socket

84mm 84 ohm speaker

84mm 8 ohm speaker

TRANSIST
AC125 35
AC126 25
AC127 25
% AC128 20

25

e
22
120

ORS
BC157
BC158

10
10

L
45
10

10

s
18
18
18

o/BC182 10
BC182L 8

W 4016
LINEAR

AY-3-1270 840
AY-3-8910 700

W AY-3-8912
62

CA3046
% CA3080 5
CA3089 21
CAJOOOAQTI

CA3130E
CA3140E &

0

BC183 10
BC183L 10
BC184 10

BC212L 90
B8C213 10
BC213L 10
BC214 10
A BC2M4L :

14
15

14 BF200

14
14
14

4046
4047
4048
+ 40
4050
4051
4052
4053
4054
140
450
290
1%

170

CA3161E
CA3162E
CA3189E
ICL7106
1CL8038
ICM7555
% LF351
LF353
5 | LF356 90
LM10 395
5 WLM301A 25
5/ LM3att 10
LM318 5
S| J LM324 40
50
S o4

80
40
15

CA3160E 100

TTL

7400
7401
7402
7403
7404

oA 5 P o o et ) X L

L

24,7442
35| 7444
25| 7446
257447
157448
20| 7450

sdasaaa

NRRuansy
CHocecohaeseane

[ttt s S S P8 PO T SOOI o

49

110
LM3T?
#LM380
J LM381
LM382

320 4 | M38s

LM387
LM393
wr LM709
LM710
LM725
LM733
A LM744
LM747
LM748
LM1458
LM2917
40
85
60
4
S0
16
16
16
16
16
25

4081

150
5
100
120
45
120
100
25
50
350
%
14
5
5
40
200

7480
7482
7483
7485
7486
7489
7490
7491
7492
7493

N S0SS
2N3054
2N305S
2N3442 120
% 2N3702 6
2N3703 9
*2N3704 6
2N3705 9
2N3706
2N3707
2N3708
2N3709
2N3772
2N37173
% 2N3819 15
2N3820 40
2N3823 65
2N3866 90
2N3903 10
2N3904 10
% 2N3905
2N3306 1
2N4037
2N4058
2N4060

TiP29C 20
TiP30

TIP30A
TIP308
TIP30C
TIPIA
TIP31B

VNBEAF 95
* ZTX107 8

TIP41A 60
TIP42A €0
TIP120 90
TIP121 90
TIP122 90
TIP141 120
TIP142 120
TIP147 920
TIP29S5 60
TIP3055 55

60

VN4GAF 75
VNEEAF 85
4082 20
4085 13
4086 65
4089 140
A4093 33
4094 14
90

340

[ ]

95

50

2N2907A
2N2926

40
55

4585
4724

4528
NE566
% NES67
NEST1
RC4136 90
SN76018 150
*r SN78477 150
TBAB0O 80
TBAB10 95
TBAB20 80
270 TBA950 290
25 TCA%0 170
150 1 00
135
1

s
150 TLOT1
100/ TLOT2
425| 4 TLOBI

50

70
120
200
200
120
150
150
135

LM3300
LM3909
LM3g11
A LM3914
P LM3915
LM13600
MC1310
MC3302
MC3340
NES15
NES29
NES31
NE544
J NESSS
W NESS6 45
NES6S 120
45) 74107
70/ 74109
50174121
75114122
25| 74123
180/ 74125
2874126
45}7"32
40| 74141
30| 74145

* XR2206
ZN414
ZN423
ZIN424

TDA1024 125
74155
74156
74157
74160
74161
T4162

LS670

42'LS197

S 2.8.2.2.8.8.8.88¢88 2282222 2¢ M VERO
NEW TELEPHONE ORDER SERVICE

25 x 17

Now ordering from
Rapid is even easler.
Jusi telephone 0322
863494 with your re-
quirements and your

2:5 x 57
375 x 5”
VQ board

2:5 x 375"

Verobloc 350p

Size 0-1 matrix

22p
15
5p
#5p

180p

COMPONENT KITS

An ideal opportunity for the beginner or the experienced construc-

torto obtain a wide range of components at reduced prices.
Resistor Kit. Contains 10 of each value form 4-7Q to 1M
stors) 480p

Ceramic Capacitor Kit. Contains 5 of each value from 22p to 0.01

(135 caps). 370p.

Polyester Capacitor Kit. Contains 5 of each value from 0-01 to

1uF (65 caps.) 575p each.

Preset Kit. Contains S of each hor. Value from 1000 to 1M (total 65

SOLDERING IRONS

Antex CX 17W Soldering Iron 420p
2.3mm and 4.7mm bits to sult

CX 17W element

Antex X25 Soldering Iron

3.3mm and 4.7mm bits to sult

X25 25W element 1%0p
Solder pump desoldering tool 480p
Spare nozzle for above T0p

10 metres 22 swg solder 100p

Access or Visanumber
forimmediate de spatch
Nothing could be more
simple!

W33 2

The Rapid Guarantee

Veroplins per 100
Single sided  So0p
Double sided 80p
Spotface cutter 105p

330224200 2 2 2242424
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presets). 425p each.
Nut and BoltKit. Total 300 items. 140p.
A }” boits
256BA {” bolts
50 6BA nulsh

TEACH-IN '82

Complete sets ot components at
unbeatable prices. All top quality
componenls, List 1 £7.50 List 2
50 6BA wa: £13.00. Both lists €19.30.

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

25 4BA }” bolts
254BA {” bolts
50 6BA nuts

er. 50 68 A washers
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CAMBRIDGE LEARNING

SELF-INSTRUCTION COURSES

A PRACTICAL DIGITAL
ELECTRONIC KIT FOR

<< LESS THAN £20 >~

-
| \ SUITABLE
i SUPERKIT
N = FOR
i 5
! BEGINNERS
' Learn the wonders of digital
electronics and see how quickly
& Digital Ebectromc Kit you are designing your own
g suitable tor beginners circuits. The kit contains:
seven LS TTL integrated circuits,

breadboard, LEDs, and all the

DIL switches, resistors, capacitors, and other components to
build interesting digital circuits; plus very clear and
thoroughly tested instruction manual (also available sepa-
rately). All this comes in a pocket size plastic wallet for
only £19-90p inc VAT and p&p. This course is for true
beginners

needs no soldering iron

asks plenty of questions, but never leaves you stuck and

helpless.

teaches you about

subsystem checking.

the only extra you need is a 4§V battery (Ever Ready

1289, or similar). or a stabilised 5V power supply.
Using the same breadboard you may construct literally
millions of different circuits.
This course teaches boolean logic, gating, R-S and }-K
flipflops, shift registers. ripple counters, and half-adders.
Look out for our supplementary kits which will demonstrate
advanced arithmetic circuits, opto-electronics, 7-segment
displays etc

fault-finding, improvisation, and

Other self-instruction courses from Cambridge Learning Ltd

include

COMPUTER PROGRAMMING IN BASIC £10.50
DIGITAL COMPUTER LOGIC AND ELECTRONICS £8.%
DESIGN OF DIGITAL SYSTEMS £14 .00

Please send for full details (see coupon below
GUARANTEE
CAMBRIDGE LEARNING LIMITED, UNIT 103, RIVERMILL SITE
FREEPOST, ST IVES, CAMBS, PE17 4BR, ENGLANL

TELEPHONE: ST IVES (0480) 67446. VAT No. 313026022

rices include wo e Do ge alrmat 1 € e

CB users. Home base

POWER SUPPLY 3A
Rugged Powertul British Made
FEATURES # Sate 3 Amp operation # 13.8V Fully
requiaied = Electionic shorl cwcuit & overload
protected # Latest lechnology |1 € design
 Aftractive compact case & Competilively priced
SPECIFICATIONS # input voltage — 240 Vac. S0Mz
# Oulput voltage — 138V dc. = 1% Maximum with
mains input variation = 10% load 0-2.54 & Outout
current — 0-3Amp & Rippie ~ less than 2mV up to
full load & Oimensions — 175ig x 100w x 75h (mm)

ou price @MY £15.00 oroea no 364

CB Rigs and Accessories in stock. Send
S.A.E.for full listings.

8 Bit MICROPROCESSOR
National {INSB0B0AN 40 Pin DIL N. Channel Silicon
GATE MOS TECHNOLOGY As used in Nationals
NB0B0 Micro Computer Family
instruction Cycle Time 2 uS
Supplied with functional
Block Diagram
BRAND NEW
NOT seconds of reclaims
100% perect 0RDER NO. Sxeos0 QMY

Normal Sell price £4 50 each

Our BI-PAK Special Price £2 . 00

SO HURRY — LIMITED STOCKS

40 Pin IC Socket to fit SX8080 Offer price
ORDER NO. 1609 3(]p

TECASBOTY

The Electronic Components and Semiconductor Bargain of the Year. A host of Electronic
components including potentiometers — rotary and slider, presets — horizontal and verfical
Resistors of mixed values 22o0hms to 2M2 — 1/810 2 Watt A comprehensive range of
capacitors including electrolytic and polyester types plus disc ceramics etcetera

Audio plugs and sockets of various types pius swilches. fuses, heatsinks. wire, nuts/bolts
gromets. cable clips and tyes. knobs and P.C. Board. Then add to that 100 Semiconductors
loinclude transislors, diodes, SCR's opto’s, all of which are current everyday usable devices.
Inalta Fantastic Parcel No rubbishall identitiabte and vatued in current catalogues al well

over £25.00. Our Fight Against Inflation

Price

Beat the B
Down wlm' E)heeorels‘gngoer: JUST £6 50 .

Order No. SX85

Fantastic Audio Bargains

( 15 walts per channel stereo amplifier kit
5

Consrsting of ORDER NO STA1
2 x AL60 amplifiers
1 x PA100 pre-amplifier
1 x SPMB0 power supply
1 x 2034 transformer
2 x coupling capacitors for 8 ohms 470mid
50v and necessary wiring diagrams
now only

- - - G S R D e e D e e S D S - e -
Please send me
3 SUPERKIT(S) @ £19.90

Free details of your other self-instruction courses.

1 enclose a *cheque/PO payable to Cambridge Learning Lid
for € *delete where applicable)

Please charge my

*Access

American Express Barclaycard / Diners Club

Eurocard / Visa / Mastercharge / Trustcard
Expiry Date. .. Credit Card No

Signature..

verseas customers (including Eire) should send a bank draft
in sterling drawn on a Llondon bank, or quote credit card
number

Name

Address.

Cambridge Learning Limited, UNIT 103, Rivermill Site, FREEPOST,
St lves. Huntingdon, Cambs, PE17 4BR, England. (Registered in
England No. 1328762).

|
|
|
|
|
|
|
| Telephone orders from card holders accepted on 0480 67446
|
|
|
|
|
|
|

L S —
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\ Saveom£100ntn|sks:£26_00 J

5 watt (RMS) Audio Amp

High Qualty audio amplifier Module 1deal for use 1n
record players, tape recorders, stereo amps and
cassette players, etc. Full data and back-up diagrams
with each module

Specihcation
® Power Output § watls RMS @ (oad Impedance B-16
ohms @ Frequency response S0Hz to 25 KHz—3db @
Sensitivity 70 my for fult output ® Input Impedance
S0k ohms @ Size 85 x 64 x 30mm ® Total Harmonic
distortion less than-9%
BI-PAK'S give away price

£2.25

You could not Build one
for this price.

1 Amp SILICON RECTIFIERS
Glass Type similar IN4OOO SERIES INADO1-IN&OCA
%0 — 5 uncoded — you select for VLTS

ALL pertect devices — NO duds Min S0v

50 for £1.00 — werth doudle ORDER NO SX76

Sticon General Purpose NPN Transitors T0-18 Case
Lock fit leads — coded CV7644 Semilar 10 BCTAT &5
BCA07-~ 7189 ALL NEW! VCE 70v ICS00mA ‘;
Hie 75-250 SO ot 100 oft 500 oft 1000 of
PCE £2.00 £3.80 £17.50 £30.00 2
Silcon General Purpose PNP Transistors T0-5 Case
Lock fit leads coded CVO507 similar 2N2905A 1o
BFX30 VC 60 IC 600MA  Min Hie 50 ALL NEW!
S0 ot 100 off 500 oft 1000 ot
PRICE £2.50 £4.00 £19.00 £35.00
Order a3 CV9507

COMPLETE
AUDIO CHASSIS

STEREQ 30 Complete 7 watt per channel Stereo amp
board - inchudes amps, pre-amp. power supply, front
panel knobs and Transformer

Almost}4 PRICE

£1250 am

ORDER KO ST30

MONO PRE-AMPLIFIERS
MMI00 suitable for disco mixer. MMIDDG suitable for
guitar pre amp mizer

The MMI00 and MMIO0G mono pre ampifiers are
compatble with the ALGQ ALBO AL120 and AL2SD power
amphfiers and their associated power suppies.

MM100 Supply votage 4065 inputs. Tape Mag P.U.
Micraphone Max output S00mv E13A%" MMI00G Supply
voltage 40-6% inputs 2 Guitwrs, Micraphones Max output

500w s
o .1

Silicon NPN‘L’ TypeTransitors
T0-92 Prastic centre collector

Like BC182L — 183L — 184L B3
VCBO 45 VCEO 30 IC200mA Hie 100-400 |

ALL perfect devices — uncoded ORDER AS SX183L
50 off 100 off 500 off 1000 off
£1.50 £2.50 £10.00 €£17.00

PNP SILICON TRANSISTORS:

Similar ZTX500 — ZTX214 — E-Line

VCEO 40 VCBO 35 ic 300mA Hfe 50-400

Brand New — Unceded — Pefect Devices

50 off 100 oft 500 off 1000 off

£2.00 £3.50 £15.00 £25.00
Order as ZTXPNP

Use your credit caed. Ring us on Ware 3182 NOW and
ge! your order even faster. Goods normally sent 2nd
Class Mad

Remember you must add VAT af 15% 10 your order
Total. Pastage add 500 per Total order
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I-PAK BARGAINS

.
BI-PAK PCB ETCHANT BI-PAK SOLDER -\ BRAND NEW LCD
AND DRILL KIT ol DESOLDER KIT Sy DISPLAY MULTITESTER.
Complete PCB Kit comprises < Kitcompnises  OROER NO SX80 . RE 188m
PM =4 1 High Duahty 40 watt General Purpose
hiwel
67 (4 n PNP an0 NPN trans
1 Ouality Oesoldering pump High Suction with
automatic ejection Knufleg anti-corrosive
3 sheels copper clad board sing ang tefion nozzie
2 sheets Fibreglass copper clad board 1 5metres of De-soldering braig on plastic
case Sizes -08 14 2.24 Full insiructions tor making youf own PCB dispenser nd
292003 gmm  £9.75 ards 2yas (1 83m) Resin Corea Solder on Card Maxingication 1999 or - 1999
7131 NUT DRIVER SET Retait Value over £ 5,00 1 Hea! Shunt 100! tweezer Type 3 Poiarty indication  Negative only
5 precision nut dnvers in hinged plastic case OUR BI-PAK SPECIAL KIT PRICE £9.75 Total Retail Value over £42.00 °~‘<‘“w readings ap|
With lurning fod £1.75 OROERNO SX81 OUR SPECIAL KIT PRICE £8.95 withoul + sig
Sizes ~3 35 4 4 5and 5mm : Input impedance 10 Megohms
- 2Zero adjust Automatic
741 TOOL SET : ‘ - N . -
5 pfecision instrumients in hinged plasiic case MINI VICE 1 ' The Thlrd a nd ?::fgﬁj;:];ange 252?;;?;53”;5
Crosspoint (PRIlNps) screworivers This small cast won quality made vice will Fourth Hand... Power Supply 1 PP of equivatent 9V
HO and H 1 Hex key wrenches clamp on 1o any bench or table having a max s pattery
15 23nd25mm €£4.78 thickness ol 1% ° The 2% ° jaws open to malj -+ ++ YOU 3lways need 20mwW

e of 1% " Approx size 80 x 120 x 66mm ' ] ve never go! ‘until now 1 1mm
5 ;ec:n?fe':ge:‘misgtﬂ plastic case Bi-Pak’s Mimi Vice at b plul unit with Rod mounted Fhad l - I
S:es 4.4 555an0 Ehm 3 1..1 5 aMins Price only 3 ' honzontatly on Heavy Base. Crocodile clips DC Valtage 0-209my

altached lo rod engs Six ball & sockel jonts 2-20-200-1000V A
BUY ALL FOURSETS 5121_3T51 and get | £2, gwve infinite vanation and positions through AC Valtage 0-200-100
HEX KEY SET FREE = 360° also available attachedtoRog 2 2v: diam [l " 50 oo
HEX KEY SET ON RING! ) OROERNO SX82 magnifier gving 2 5 x magnification Helping
Sizes 15.2.2 hand umit avastable with or without magniher
4.5.5 5ang6mm | Ouf Price with magnitier as illustrated OROER
Made of hargened stee NO T402 £5.80

HX/1 £4.25 Without magnifier OROER NO T400 £4.75

' SCREWDRIVER SET
6 precision screwdrivers in hinged plastc

Resistance 0-2- 20- 200K ohms

0-2 Megohms Acc 1%

B1-PAK VERY LOWEST POSS PRICE
£35.00 cach

Plastic Boxes mw39s NI-CAD CHARGER

> Bl f Universal Ni-Cad battery charger All plashc
BOXES - ALUMINIUM - :S:;:ZOL;;;’EI:un:l?ceveT:?r?lo brass bushes case with It up hd Charge/ Test switch LEO
PLASTIC SIZE'L W Order No Pitce ndrcators at each of the hve charging posnts
ALUMINIUM BOXES 4 -1 141 £1.00 Charges Power
Made with Bright Alumsnium foided 4 4 £€4.30 . PP3(9V) 220-240V AC
consiruction with deep 0 and screws 6 % 144 £1.50 - U12(1 SVpenlite) Oms -
SIZE'L W OrderNo Price  Plashic as above but with aluminium 10p panel U1 5vCe) 210 x 100 x 50mm

S% 2% th 159 83p 2% 146 £1.40 U1 5v0 £6.95

)
4 2 1 161 83p  Plashc sloping tront POWER SUPPLY 0URPRICE £3.25
2 2 163 83p 5% 4% Power supply fits directly into 13 amp socket
2 164 57e 0pe Fused for satety Polanity reversing socket
6 166 £1.68 0 Voltage switch Lead with mult plug

4 2 167 £€1.92 ™ 148 £€2.14 Input — 240V AC S0HZ Output -3.4 5.6
Allmeasurements for boxes are shown in inches engih W = Width H = Height 75.9812VDC Ratng -300ma  MW8S8

'l'u;nfs:su,,_ £ CAPABLE LuG TRIACS — PLASTIC

3
OR B4 R PAKS"’ ACce (3 4 AMP — 400v — 10202 — TAG 136G
annonnc‘ CAP AclTO ™ 5 s ES 10FF  100FF  SOOFF  1000FF
Mied AT Price T 10 nciuge iy g U85 § e 0 35 (1250 £30.00
Pretormeg ¢, Nesstors ) Capacitors wmatve ; 0 fac 20" 1, e tors 8 AMP 400v — 10220 — TAG 425

[}
R * watt Carbon Ceramic Capacttors 1 ) Stereo ang ' 60p 875 02050 15000
esislors Nued o of ¥ o 5
" watt TEK SX25 .
* il G s o amstiol 06 : “ * B Everyday Electronics
watl R tyestet/ Po! 4
2m? Muf;‘“m 22 ohm A(:S;:T‘,io IS 0 g Teach-n '81

i\ ‘}2‘3#“

1 200 2 waty ey, 280 type capaciors New Kit) £15.66 (ts 1 & 2 combined 2 clU6S o
stors 22 Mined ¥ £ - \ 20
ahs K12 15 conr ™ 272 Miteq metal 0! Ay Kit 26 894 price £23.00 % W‘"

2.14nge of Carbon f, el
™ 22 oh, M Rewistors
Stor wmsto2 2 meg Sape

of assort, olytics, alt sorts
ooungs o'ndl;.‘g‘,": e!‘ro %;::::“vum.muu
"
Cover your projec s Daks and have 3 141t 1y 50 1000m! i Codeqd mizeg
Quantities apgigy,, e 2 Tantalym Beads. e sheel No reec
N by Sl‘;ll tres approsimate. count BY werght
ual

1c SOCKETS
The lowestprice ever.

C valye The mgie you buy the cheapes they come

0 of
MOTOROLA PIEZO - 8 % 1300 S
ELECTRIC TWEETE e &= v 80p €325 €550 ‘
Maximum Ratings ompletely e designed Full of the type AR OLS 80p £3.25 (£5.50
25 volts rms which s equalto , T e Wi e ealTe oo VOLTAGE REGULATORS
200 watts across 4 ohms duct # ihe Amateur Frotessional y Pl s - Regalle 4 ,
100 watts across 8 ohms . There are no wasted pages of useless intormation so often included 10 T0220 7805 - 50p 7905 — $5p please
40 walts across 16 ohms alalogue: bhshed nowadays Just sohd fects 1 e pnce descnphio 7812 - 50p 7912 - %%
B!-PAK SPECIAL OFFER PRICE £4.65 indvdual teatures of whal we have available But remember 81 Pak 5 policy 7815 — S0p 7915 - 5%p
OROERNO 1907 v has always been to sell quality components al competihve prices and THAT 7824 — S0p 7924
WE STILL DO Other types LM340K — 6 volt — 18 voit
DOME TWEETER Sy N 103 — 40p UA723 - 14 pin ONL — 40p
Dome tweeter for systems up o 50w B PAK S COMPLETELY NEW CATALOGUE 15 now avalable to You You mill be y
Impedance 8ohms amazed how much you Can save when you shop for Electrome Components with | /,’
Frequency Response 2000-20.000Hz » - 281 Pak Catalogue Have one by you all the ime—1t pays to buy B1 PAR lﬂ'ﬂn
mmdiam x J1Mm dee 3
g'u"l‘;ngcz: €2.68 OMI200 ’ To receve your copy send 7 S0 plus 25p pbp or o OO 0

ferects Fantasy,

. 1 a0
ARANL
pan s WOARY A

3

e 1y oS 8
the

atnesr 97 0T e o Y

Send your orders to Dept EE 3BI-PAK PO BOX 6 WARE HERTS. Use your credit card. Ring us on Ware 3182 WOW and
SHOP AT 3 BALODCK ST, WARE HERTS paply Sl g g e
TERMS. CASH WiTH OROER. SAME DAY OESPATCH, ACCESS, Class Ma
BARCLAYCARO ALSO ACCEPTED. TEL. {0920} 3182 GIRO 388 7006 Remember you must add WRT 3t 15% 1o your order
ADO 155 VAT ANO 50p PER OROER POSTAGE AND PACKING Total Postage add 50p per Totat orde
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Shortwave
Listener’s
Recetver

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

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

Follow the steps and
you'llend up with a hand-
crafted, well-designed
==M piece of equip-

ment. One
you'll be proud
of. Because you built it yourself.

There are 10 great Kits to start you off. An
interesting choice of a digital clock to a metal
locator, including a short wave listener’s
receiver, windspeed and direction
indicator, digital readout electronic
scale and five more useful kits.

All at 30% off to first-timers.
Send for your catalogue right now

for a start.

/

/

Metal
Locator

Windspeed and Direction
Indicator

To Heath Electronics
(UK) Limited, Dept( EE 3 ),
Bristol Road, Gloucester GL2 6EE.

EE3
To start me off, please send me
acopy of the Heathkit catalogue.
1 enclose 28p in stamps.

Name - 2 - F—
e
Address R e
ey

D

E.E. PROJECT KITS

Make us your No. 1 SUPPLIER OF KITS and COMPONENTS for E.E. Projects. We supply
caretully selected sets of parts to enable you to construct E.E. projects. Kits Include ALL
THE ELECTRONICS AND HARDWARE NEEDED. Printed circuit boards (tully etched
drilled and roller tinned) or Veroboard are, of course, Included as specified in the ovlolnal
article, we even Include nuts, screws and I.C. sockets. PRICES INCLUDE CASES unless
otherwise stated. BATTERIES ARE NOT INCLUDED. COMPONENT SHEET INCLUDED.
H you do not have the issue of E.E. which includes the project-——you will need to order
the Instruction reprint at an extra 45p each.

"z« You build on our experience

Reprints available separately 45p each + p. & p. 40p.

SIMPLE STABILISED POWER
SUPPLY. Jan.82. £22-98

MINIEGG TIMER. Jan. 82. £3-69

SIREN MODULE. Jan. 8" less speaker,
£5-2.

MODEL TRAIN CHUFFER. Jan. 82.
£7-73.

PEGBOARD GAME. Dec. 81. 1338 nalls.

638,

SQUARE SiX. Dec. 81. £4-40.
RACE TRACK SPEEDO. Dec. 81. £25-40.
GUITAR ADAPTOR. Dec. 81. £3-52,
REACTION METER. Dec. 81. £18-41,
HEADS OR TAILS GAME. Dec. 81.

£4-32,
ELECTRONIC IGNITION. Nov. 8i.
£24:33.

SIMPLE INFRA RED REMOTE CON-

TROL. Nov. 81. £15-99,

LOUDHAILER. Nov. B1. less handle.

£11-93.

HORN SPEAKER. £6-75 exira.

PRESSURE MAT TRIGGER ALARM.

Nov. 81, £5-86 less mats.

EXPERIMENTER CRYSTAL SET.

Nov. 81. Less aerlal. £3-60.

Headphones. £2-98 extra.

CAPACITANCEMETER. Oct. 81.£21-98.

SUSTAIN UNIT. Oct. 81. £11-93,

‘POPULAR DESIGNS'. Oct. 81.

SNAP INDICATOR. £3-18.

DAMP LOCATOR. £1-51,

TAPE NOISE LIMITOR. £4-28.

HEADS AND TAILS GAME. £2-38.

CONTINUITY TESTER. £3-70.

PHOTO FLASH SLAVE. £3-24.

FUZZ BOX. £8-82.

OPTO ALARM. £6-34.

SOIL MOISTURE UNIT. £5-43.

ICE ALARM. £7-38.

MODEL RAILWAY SPEED CON.

TROLLER. Sept. 81. £13-46.

0:12V POWER SUPPLY. Sept. 81. £16-34

CMOS CAR SECURITY ALARM.

Sept. 81. £8-49.

CMOS DIE. Sept. 81. £7-47.

LEO SANDGLASS. Aug. 81. £7-98.

WHEEL OF FORTUNE. Aug. 81, less

wire, panel and case. £39-98.

CMOS METRONOME. Aug. 81. £7-70.

COMBINATION LOCK. July 81. Less

case. £18-30.

BURGLAR ALARM SYSTEM, June 81

less bell, loop & Mic's. £38:30.

TAPE AUTO STARTY. June 81. £11:96.

TREMELO. June B1 less case, £10-46.

20075' AERIALCRYSTAL SET. June8t.
5-4

LIGHTS REMINDER AND IGNITION
LOCATOR E.E. May 81. £5-29.

SOIL MOISTURE INDICATOR E.E.
May 81, £3-83.

T.V. INTERFERENCE FILTERS E.E.
May 81. LOW PASS less tinplate £2-88.
HIGH PASS £1-58.

GUITAR HEADPHONE AMPLIFIER
E.E. May 81. £3-96.

PHONE BELL REPEATER/ BABY
ALARM E.E. May 81. £5-29.

DIGITAL RULE (ultrasonic) April 81.
£30-20

INTERCOM. April 81. £20-76.

SIMPLE TRANSISTOR & DIODE
TESTERS. Mar. 81. Ohmeter version
£1-89. Led version £2°56,

MINI SIREN. Mar. 81. £7-52.

LED DICE. Mar. 81. £7-89.

LED FLASHER. Mar. 81. £4-01.
MODULATED TONE DOORBELL.
Mar. 81, £6-21.

BENCH POWER SUPPLY. Mar. 81.
£49-98.

TREBLE BOOST. Mar. 81. £6-34.
CARACTUATED DRIVEWAY LIGHT.
Feb. 81 less socket. £23-90.

THREE CHANNEL STEREO MIXER.
Feb. 81. £17-47.

SIGNAL TRACER. Feb. 81. £7-64 less
probe.

FOUR BAND RADIO. Feb. 81. £39-93.
NI.Cd BATTERY CHARGER. Feb. 81.
£12:72.

ULTRASONIC INTRUDER DETEC-
TOR. Jan. 81 less case. £49-98.

AUTO SLIDE CHANGER. Jan.81. £9-28.
LOGIC PULSE GENERATOR. Jan. 81.

7-48.
2 NOTE DOOR CHIME. Dec. 80. £9-85.
LIVE WIRE GAME. Dec. 80. £18-94.
GUITAR PRACTICE AMPLIFIER.
Nov. 80. £11-99 less case. Standard case
£3-38. High quality case £3-33.
23UND TO LIGHT. Nov. 80. 3 channel.
95,

TRANSISTOR TESTER. Nov. 80.
£10-87 Inc. test leads.

AUDIO EFFECTS UNIT FOR WEIRD
SOUNDS. Oct. 80. £12-26.

PHONE CALL CHARGE JOGGER.
Oct. 80. £6-80.

BICYCLE ALARM. Oct. 80. £9:58 less
mounting brackets.
IRON HEAT CONTROL. Oct. 80. £5-48.
BEDSIDE RADIO. Sept. 80. £17-57.
TTYL LOGIC PROBE. Sept. 80. £4-85.
CO:IRTESV LIGHT DELAY. June 80.

£6-89,

SIGNAL TRACER. June 80. £5-98.
ZEINER DIODE TESTER. June 80. £6-23.
4 STATION RADIO. May 80. £15-33 jess

case.
zIGHTS WARNING SYSTEM. May 80.
38

4-38.
BATTERY VOLTAGE MONITOR. May
80. £4-63.

CABLE & PIPE LOCATOR. Mar. 80.
£3:85 less coll former,

KITCHEN TIMER. Mar. 80. £13-70.
STEREQO HEADPHONE AMPLIFIER.
Mar, 80. £18-97.

MICRO MUSIC BOX. Feb. 80. £15-20.
Grey Case £3-99 extra.

SIMPLE SHORT WAVE RECEIVER.
Feb. 80. £24-17. Headphones £2-98.
SLIDE/TAPE SYNCHRONISER. Feb.
80. £11-50,

MORSE PRACTICE OSCILLATOR.
Feb. 80. £4-32.

SPRING LINE REVERB. UNIT. Jan. 80.

£24-17.
UNIBOARD BURGLAR ALARM. Dec.
T70. £5-84.

BABY ALARM. Nov. 79. £8-98.
ONE ARMED BANDIT. Oct, 79. £24-80.
HIGH IMPEDANCE VOLTMETER. Oct.

79. £17-45.
CHASER LIGHTS. Sept. 79. £21-97.
SIMPLE TRANSISTOR TESTER.
Sept. 79. £6-38.
ELECTRONIC TUNING FORK. Aug. 79.
£9-99. Suitable microphone & plug £1-79

extra.

DARKROOM TIMER. July 79. £2-71.
ELECTRONICCANARY.June79.£5-48,
TRANSISTOR TESTER. April 79. £4-55
TOUCH BLEEPER. April 79. £3-67.
ONE TRANSISTOR RADIO. Mar. 79
less case £7-62.

MICROCHIME DOORBELL. Feb. 79,

£14-92.

THYRISTOR TESTER. Feb. 79. £3-54.
ADJUSTABLE PSU. Feb. 79. £31-97,
HEADPHONE ENHANCER. Jan. 70.
£2-38.

MIC. AMP. Dec. 78. £3-08.

AUDIBLE FLASHER. Dec. 78. £1-33.
VEHICLE IMMOBILISER. inc. PCB.
Dec. 78. £6-31,

FUSE CHECKER. Oct. 78. £2-18.
TREASURE HUNTER. Oct. 78. £19-¢4
less handle & coll former.

SOUND TO LIGHT. Sept, 78. £7-87.
CAR BATTERY STATE INDICATOR.
Sept. 78. Less case. £1-96.

R.F. SIGNAL GENERATOR. Sept. 78.
£24-98.

SLAVEFLASH. Aug. 78. £3-52 less SK1.
IN SITU TRANSISTOR TESTER.
June 78. £6-33.

POCKET TIMER. Aprll 78, £3-27.
WEIRD SOUND EFFECTS GENERA.
TOR. Mar. 78. £5-28.

AUDIO VISUAL METRONOME. Jan. 78
£5-63.

ELECTRONIC TOUCH SWITCH. Jan.
78. £2-56 less case.

RAPID DIODE CHECK. Jan. 78. £2-87.
AUTOMATIC PHASE BOX. Dec. 77.
£11-50 inc. p.c.b.

PHONE/DOORBELL REPEATER. July
77. £8-98.

ELECTRONIC DICE. Mar. 77. £5-31.

LATEST KITS: S.A.E. OR 'PHONE FOR PRICES

NAAAAAAAAAAAAAAAAAAAAAAA S
GUITAR TUNER—SUPERB PROJECT

Featured by us in E.T.I. Jan.82. Highly stable internal reference. Microprocessor
generates fundamental trequencles. Special synchronous rectifier circuit com-
pares Inputirequency from guitar pickup or microphone with internally generated
pitch. Beatfrequency is displayed onaistge moving collpanel meter.

Instr ts via a high i d

Also operates with bass Quitar, or
microphone.

Complete kit Includes amart case, pchs, panel meter etc. £28-90. Repring
axtrad5p. Available separately 45p + 40pp. & p.
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1.Cs TOOLS CASES
TRANSISTORS RESISTORS  KITS
CAPACITORS HARDWARE

LINEAR |.C.3
TICss 48p | 2N54384 63p | BFYS2 23p | 555 26p | TLOG4
OA4? 11p | 40673 83p | BFxa8 32p | 556 78p | TLOT1 47p
0A90 so| AC128 290 | BRY39 atp | 701 22p | TLo82 T4p
0A202 16p | AC141 38p|MPSABS  39p | CA3130E  93p | TLOS3 £1°52
WO005s p| AC142 3p [ RPYSSA  £1-16 | CAJII40E  52p | TLO34 £1-34
W08 41p| AC178 o| TIP31A s2p | HA1388  £3 TL430 9
z5) £2-92] BC182 11p| TIP32A p§ ICL7811 sspfU23TB  £1.69
IN4001 sip| BCiB2L 11p| TIP33A sap | ACM?555  99p | U267B  £2-20
IN4005 sp|BC183 1p| TIP34A s9p | LF3sIN S6p | ULN2283  £1:87
IN4148 Sp|BCi134 11p | TIP121 £1-12 | LF353N 99p | ZN414
INS404 10p{ BC184L 11p| TIP2e e9p | LF3s55 £1-14 | ZNAIBCE £2-21
INS408 19p 2 11p | TIP3055 69p | LF356 £1:15 22
BF244 $7p} BC212L 11p| TIS43 3sp | LM301A 36p | 7447 £1-14
MPF102 ¢9p | BC213 1p| TPsSA13  3sp | LM3TTK  £3-20 | 7490 ssp
TIS8aA $7p | BC214 11p | SN3053 255 [ LM335Z  £1-16 | 7495 s0p
VNSTAF  £1-21] BC214L 11p | 2N305S sop | LM3sON asp | CMOS
2N3818 28p | BD131 49p | 2N3702 11p | LM388N 92p | 4001 20p
2N3820 70p | BFYSO 23p | 2N3704 11p [ LM38IN  £1-10 | 4011 20p
LM389N  £1-10 | 4013 32p
W CARBON FILM RESISTORS LMigso a0 1
E12 SERIES. 1R-10M 1ipeach | mapta  £2-99 | 4024 #0p
MIN. HORIZ, PRESETS. 100R4M7.. 1 pench LM3915  £3-9s | 4069 20p
MIDGET POTS. LINEAR. 470R-4M7 I'Ip each MC3340 £2-1s | 4081 20p
LOG. 4K7:2M3 ...................... each NESTON  £4-98 | 4002 3
SWITCHED PO‘I’S AKT-IM. LIN 5p. LOG Tép NESTIN  £4-84 | 40174 £1-20
OM335  £8-98 | 4522 £1-28
POLYESTER (C200) CAPACITORS, 250V
10nF; 15nF; 22nF; 33nF; 4InF 7p each, 8anF; OPTO
100nf 8p. 150nF; 220nF 12p. 330nF rsp 470nF 20p. BPX25
680nF 28p. 1uF p. 1-54F 49p. 2-2uF €Sp. 2NSTTT
ORP12.
SUB MINIATURE PLATE CERAMICS, 63V TiLaz .. cees
Values In pF; 2:2; 3-3; 4-7; 5°6; 6:8; 8-2; 10; 15; TILY8

LEDS WITH CLIP

22; 33; l'lASllpF? uch 68| F 100
B 8 DF Top each. 3mm. Red 15p. Guen“p,Vellow

150pF; 220pF; 330pF V1p each. 390pF, 470pF

1000pF Sp each. 2200pF 6p each. 3300pF, 4700pF 20p

Te each. 10nF 13p. 100nF 22p. 47nF 14p, 5";1'" Red 16p. Green 28p. Yellow
.

FLASHING LED .. .. 18p

RECTANGULAR. Red ....58p

MAINS PANEL. Neon ....32p

ELECTROLYTIC CAPACITORS
AXIAL Leads: 1uF/16V 11p; 1uF/63V, 1uF/100V
12p; 2:2uF[63V, 3-3uF/63V, 4-TuF/63V 12p; 10uF/

18V 11p; 104F/25V, 104F/63V 12 F/

25V 12p; 22,F/63V |s‘::.’asurugvzi‘;ur'/%\slvz%‘{:f ZENER DIODES.  400mW.
ATuF[40V 18p; ATuF/63V 14p; “00uEN8V 120: BZYES. Range 2V7 to 33V. 12p
1004F/25V 18p; 1004F/40V 18p; 100uF/63V 29p: each,

2204F/10V 185 2204F/25Y 100: $T0nFIisy 1o

470uF[25V 38p; 470uF/40V $Sp; 680uF/18V le. 1.C. SOCKETS

1000.F/10V 30p; 1000uF/16V 33p: 1000uF/25V 48p 8 pin.... 16p 18 pin.... 22p

1000.F/40V $8p; 1000uF/63V T9p; 2200uFl|0V J’p 14 pin.... 17, 24 pin.... 48p
2200uF/25V 64p; 2200uF/83V £1-1 16 :In. BCs -|l: 28 pin.... 43p
SWITCHES JACKSON

MIN. TOGGLE spu $9p; spdt &9p; dpdt T%0. 300pF dilecon .........,.. £2-38
MIN. PUSH ON. 18p. PUSH OFF. 500pF dilecon . ... £2°92
FOOTSWITCH l. ALT. ACTION spco £| 3, C804 Ver. Capnc 10pF £2-28,

dpco £1-88. 25pF £2-48. SOpF £2-48. 100pF
ROTARY SWITCHES ID 12 way, 2p 8w, Jp 4w, szu 150pF Elp 4.
. *01° 365pF £3-48. '02° 365pF. £4 49

69p ench

uv 1858 DPCO RELAY £2:9 '02' 208 + 178pF £3-98.
spfs,:?ms Miniature, 8 ohm 87p  MIN, BUZZERS. 6V. S0p. 9V. £1-10.

84- : 90 12V, #8%p
CRYSTAL EARPIECE ... .. 655 MAGENTIC EARPIECE N 15p
MONO HEADPHONES .. £296 STEREQO HEAOPHONES. £4-38
TELEPHONE PICK-UP COIL 72p  F.M. AERIAL ! a0
PP3 CLIPB 19p ? CLIPS ... 1
PANEL METERS. 60 x 45mm, S0uA, Tooua |mA 1A, 25V...... £4°99 oac
VEROBOARD 9-1" COPPER. 10 strips, 24 holes.. e £1:20 per §
248 3TH. 78p. 248 SOH. 89p. 368 37H. 89p. 365 SOH. 99p.
TARMINAL PINS..... 48p{100
PIN INSERTION TOOL . E1-68 SPOT FACE CUTTER........... f‘ 3

NEW SERIES—ALL COMPONENTS IN STOCK NOW FOR
FAST DELIVERY. All top quality components as specified by Every-
day Electronics. Our kit comes complete with FREE COMPONENT
IDENTIFICATION SHEET. Folliow this educational series and learn
about electronics—Start today.

Send £24-98 for List 1, 2. VERO/E.E. £1:00 vouchers accepted.
WOODEN CASE KIT also available. £11-68—wood, formica, glue,
screws etc. Cut to size.

IDEAL SOLDERING EQUIPMENT FOR THE TEACH IN AND
ELECTRONICS

ANTEX X5 SOLDERING IRON

25W £5-48

SOLDERING IRON STAND
£2:40

SPARE BITS. Small standard,

DESOLDER BRAID 69p
HEAT SINK TWEEZERS 29p
DESOLDER PUMP £8-48
SOLDER CARTON £1:84
LOW COST CUTTERS £1-69

large. 85p each. For X5+ X25. LOW COST LONG NOSE
SOLDER. Handy size 99p. PLIERS £1-68
HOW TO SOLDER LEAFLET WIRE STRIPPERS & CUTTERS
12p £2-69
BOOKS
SEMICONOUCTOR DATA BOOK. Newnes. £5-00
MICROPROCESSORS FOR HOBEYISTS, R, Cole £3-63
PRACTICAL ELECTRONIC PROJECT BUILDING, Alnsile & Colwel £33
CONSTRUCTOR'S PROJECT BOOKS
ELECTRONIC GAME PROJECTS, Ray . £3-38
ELECTRONIC PROJECTS FOR HOME SECURITY. Bllhop £338
ELECTRONIC PROJECTS IN AUDIO. Pentfold £3-33
ELECTRONIC PROJECTS IN MUSIC. Flind . £3°38
ELECTRONIC PROJECTS IN PHOTOGRAPHY. Peniold - £3-38
ELECTRONIC PROJECTS IN THE CAR. George £335

PROJECTS IN AMATEUR RADIO & SHORT WAVE LISTENING. Rayu o E338
PROJECTS IN RADIO AND ELECTRONICS. Sinclalr...... GaR g TR £3°3%

ELECTRONIC PROJECTS IN HOBBIES. Rayer £3-35
ELECTRONIC PROJECTS IN THE HOME. Bisho £3-38
ELECTRONIC PROJECTS IN THE WORKSHOP “Pentold £3-38
ELECTRONIC TEST EQUIPMENT PROJECTS. Alnllle £3-33
MORE ELECTRONIC PROJECTS IN THE HOME. £3-35

||2AEL(CTRONIC ALARM PROJECTS FOR THE NOME CONSTRUCTOR el
IrSIOM s pomumemomrsgme ass sy o
ELECTRONIC PROJECTS ~PAPERMAC

COSYT EFFECTIVE PROJECTS AROUNO THE HOME. Watson... £4:38
PROJECTS FOR THE CAR AND GARAGE. Bishop £4:38
AUDIO CIRCUITS AND PROJECTB Bishop £5:40
TEST GEAR PROJECTS. Dix £4-38
ELECTRONIC CIRCUITS FOR MODEI. RAILWAYS. Penfold £1°98
SOLID STATE SHORT WAVE RECEIVERS FOR BEGINNERS, Penfold ... £1-30
BEGINNERS GUIDE TO BUILDING ELECTRONIC PROJECTS. Penfold ... £1-30
ELECTRONIC MUSIC AND CREATIVE TAPE RECORDING. Be"y £1-38
1C358 PROJECTS. Parr £1-9

BASIC ELECTRONICS—-BOOKS 1-§.
Superb set of books covering theory and practice. Educational. Suit age 14 upwards. Lots
of useful projects—circuits built on an S.Dec breadboard. Sold as a set of 5 books. £11-98

MAGENTA ELECTRONICS LTD.

PCB ETCHING KIT

PLASTIC TWEEZERS £2:88
EUROBREADBOARD £1:38
BIMBOARD £2-99
§. DEC . £31%
VEROBLOC

MULTIMETER TYPE 1. 1,000 opv with probes £6-08
MULTIMETER TYPE 2. 20 000 opv with transistor tester . . £14:78
CROC CLIP TEST LEAD SET. 10 leads with 20 clips. ... 99p
CONNECTING WIRE PACK. 5 x Syd colls ¢ ... 8%p
RESISTOR COLOUR CODE CALEULATOR ot 8. ... Mp

NN NSNS

TRAIN SET ACCESSORIES
MODEL RAILWAY SPEED CONTROLLER

From E.E. Sept. Features fully variable speed control—from zero to full speed.
Forward/reverse switch. Auto start and stop for realism. Brake and speed boost.
Emergency stop. Use with the simple controller suppiled with most train sets.
Housed in an attractive 2 tone sloping front case. Bullt on a printed clrcult board. All
parts Included. Kit £13-44. Reprint/Instructions extra 4Sp.

TRAIN SOUNDS-—from H.E.
STEAM LOCO WHISTLE Mar 81..
TWO TONE TRAIN HORN Feb 81 .£5-24 less case
CHUFFER Jan 81 .£7:64 less case
All 3 can be bulilt Into lhe whistie project case—or bullt as separate units,

BOOK—MODEL RAILWAY PROJECTS

by Penfold £1-8S. Published Sept. 81,
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MORE KITS AND
COMPONENTS
IN OUR LISTS

FREE PRICE LIST
Price listincluded with
orders or gend sae (9 x l
CONTAINS LOTS MO
KITS, PCBs & MORE E.E. KITS PLUS H.E. and E.T.l. PRO-
COMPONENTS JECT KITS IN THE PRICE LIST.

1982 ELECTRONICS
CATALOGUE

Illustrations, product descriptions, circults ail in-
cluded. Up-to-date price list enclosed. All products

nre stochk lines for fast delivery.

Send 70p in stamps or add 70p to order.

Everyday Electronics, March 1982

by Tom
Duncan

ADVENTURES WITH

MICROELECTRONICS

An easy to follow book suitable for all ages, Ideal for beginners.
No soldering. Uses a Bimboard 1 breadboard, gives clear instruc-
tions with lots of pictures. 11 projects based on integrated circuits
—includes dice, two-tone doorbell, electronic organ, MW/LW
radio, reaction timer, etc. Component pack includes a Bimboard 1
breadboard and all the components for the projects.

Adventures with Microelectronics £2-55. Component pack £29-64

less battery,
ADVENTURES WITH ELECGTRONICS ...

An easy to follow book suitable for all ages. |deal for beginners.
No soldering, uses an S-Dec breadboard. Gives clear instructions
with lots of pictures. 16 projects—including three radios, siren,
metronome, organ, intercom, timer, etc. Helps you learn about
electronic components and how circuits work. Component pack
includes an S-Dec breadboard and all the components for the
projects.

Adventures with Electronics £2-40. Component pack £17:98 less
battery,

MAGENTA gives you FAST DELIVERY OF QUALITY COMPONENTS & KITS.
All products are stock lines and are new 4 full speclification. We give personal service &
quality products to ell our customera—HAVE YOU TRIEO US ?

MAGENTA ELECTRONICS LTD.

EV37, 135 HUNTER ST. BURTON-ON-TRENT, STAFFS,,
DE14 2ST. 0283 65435, MON.-FRI. 9-5. MAIL ORDER ONLY.

ADD 40p P. & P. TO ALL ORDERS. Normal despatch by return of post.
ALL PRICES INCLUDE 183% V.A.T. OFFICIAL ORDERS WELCOME.
IRISH REPUALIC & B.F.P.O. EUROPE:
Oeduct 10% from prices shown Payment,
must be |n Sterling.

ACCESS and BARCLAYCARD (VISA)
OORD!R3 ACCEPTED BY PHONE OR

8T
SAE ALL ENQUIRES.

153
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$X1000 MAGIDICE e o £
Electronic Ignition Electronic Dice . N
® Inductive Discharge ® Not an auto item but great fun 5
©® Extended coil energy for the family
storage circuit ® Total random selection
® Contact breaker driven ® Triggered by waving of hand
@ Three position changeover switch over dice
® Over 65 components to assemble ® Bleeps and flashes during a 4 second
® Patented clip-to-coil fitting tumble sequence

® Fits all 12v neg. earth vehicles ® Throw displayed for 10 seconds N
® Auto display of last throw 1 secondin &

@ Muting and Off switch on base

® Hours of continuous use from PP7 battery

® Over 100 components to assemble

Electronic Ignition
® The brandleading system
on the market today
® Unique Reactive Discharge
@ Combined Inductive and
Capacitive Discharge
® Contact breaker driven
® Three position changeover switch
@ Over T30 components to assemble
® Patented clip-to-coil fitting
@ Fits all 12v neg. earth vehicles

TX2002
Electronic Ignition

@ The ultimate system ® Switchable
contactless. ® Three position switch with
Auxiliary back-up inductive circuit

@ Reactive Discharge. Combined capacitive
and inductive. ® Extended coil energy storage
circuit. ® Magnetic contactless distributor mgé;er
head. ® Distrigutor triggerhead adaptors included
® Can also be triggered by existing contact breakers
@ Die cast waterproof case with clip-to-coil fitting @ Fits
maijority of 4 and 6 cylinder 12v neg. earth vehicles

@ Over 150 components to assemble

VOYAGER cCar Drive Computer

) ® A most sophisticated accessory. ® Utilises a single chip mask
— ‘Q'V.—'r LNE Gl programmed microprocessor incorporating a unique programme
PR | . i y designed by EDA Sparkrite Ltd. ® Affords 12 functions centred
\j atlaige ATan on Fuel, Speed, Distance and Time. ® Visual and Audible alarms
%% warning of Excess Speed, Frost/Ice, Lights-left-on. ® Facility to
0 operate LOG and TRIP functions independently or synchronously.
® Large 10mm high 400ft-L fluorescent display with auto
intensity. ® Unique speed and fuel transducers giving a
programmed accuracy of + or —1%. ® Large LOG g TRIP
memories. 2,000 miles. 180 gallons. 100 hours @ Full Imperial
and Metric calibrations. ® Over 300 components to assembie
A real challenge for the electronics enthusiast!

|

Electronic Car Security System

@ Arms doors, boot. bonnet and has security loop to protect
fog/spot lamps, radio/tape. CB equipment

® Programmable personal code entry system

® Armed and disarmed from outside vehicle using a special
magnetic key fob against a windscreen sensor pad adhered to
the inside of the screen @ Fits all 12V neg earth vehicles

® Over 250 components to assemble

All EDA-SPARKRITE products and desians are fully covered by one or more World Patents

EDA SPARKRITE LIMITED 82 Bath Street, Walsall, West Midlands, WS 1 3DE England. Tel: (0922) 614791
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A MATTER OF INTEREST

Popular interest in electronics has grown steadily over the past years. It’s
a true, if trite, expression—but what do we mean by interest? Well, there
is the superficial interest arising from a general awareness that electronics
is responsible somehow or another for much of the improved standard of
life now enjoyed by most people. Then there is the more profound interest
that extends beyond the fascia and the user controls, and involves a tech-
nical appreciation of the circuitry and components that make the whole
thing tick. Finally there is the really dedicated interest that manifests
itself through active participation in designing and building electronic
units and equipment.

A noteworthy point is that, of the many thousands of people who come
within the second and third categories just defined, the greater number
will be largely self-taught in electronic matters and will have no pro-
fessional involvement with this technology.

To readers of this magazine this is not likely to be a startling revela-
tion. Yet these facts are worth advertising, especially today when
hobbies assume greater importance than perhaps ever before, because
of social/economic changes affecting people in all kinds of industry and
business. Unwished-for leisure unfortunately is in abundance for three
million fellow citizens. There are others also with time on their hands,
including disabled persons and those in retirement, to consider.

It is clear that hobbies like electronics are no longer to be seen merely
as pleasurable pastimes to while away spare time; they now also serve
an essential and more serious purpose in keeping minds and hands
occupied in the absence of full time employment. (There are gloomy
predictions that the shortage of jobs will become a permanent feature
of our society in the years ahead.)

Considered in this context, the attractiveness of electronics soon be-
comes obvious: convenient and not unduly demanding in outlay (electronic
components must represent one of the best values for money these days),
with an endless variety of useful projects that can be built. But most
important of all for some of those victims of current economic policies
will be the basic training for a new career that can be derived from a
“pastime” such as this.

Readers' Enquiries

Back Issues
Certain back issues of EVERYDAY ELECTRONICS are available

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

We cannot undertake to engage in discussions on the telephone.

Component Supplies

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

All reasonable precautions are taken to ensure that the advice and data
given to readers are reliable. We cannot however guarantee it, and we
cannot accept legal responsibility for it. Prices quoted are those current
as we go to press.
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worldwide price 80p inclusive of postage and packing per copy. Enquiries
with remittance should be sent to Post Sales Department, IPC Magazines
Ltd., Lavington House, 25 Lavington Street, London SE1 OPF. In the event
of non-availability remittances will be returned.

Binders

Binders to hold one volume (12 issues) are available from the above
address for £4-40 (home) £4-55 (overseas) inclusive of postage and packing.
Please state which Volume.

Subscriptions

Annual subscription for delivery direct to any address in the UK: £11-00.
Overseas: £12-:00. Cheques should be made payable to IPC Magazines
Ltd., and sent to Room 2613, Kings Reach Tower, Stamford Street,
London SE1 9LS.
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WITH some types of action photo-

graphy it is impossible for a
human operator to act fast enough
to take a satisfactory photograph.
It is then necessary to use some form
of automatic triggering of the camera
or a flashgun in order to obtain a fast
enough response time to take the
photograph before the subject moves
out of frame.

A sound triggered flash unit is a
common example of an automatic
triggering device of this type, and a
number of designs have been pub-
lished in the technical press in the
past. This is not the only type of
automatic trigger though, and sound
triggered flash units are unsuitable
for certain types of action photo-
graphy.

For example, a sound triggered
flash is unlikely to be usable for
photographs of insects or birds in
flight. This type of action photograph
is normally taken with the aid of a
broken light beam trigger unit, and
a trigger of this type can also be used
for other types of action photography.

BROKEN LIGHT BEAM

The trigger unit described in this
article is of the broken light beam
type, and it can be used to operate
either a flashgun or a camera. Of
course, the camera can only be trig-
gered by the unit if it is a type having
an electro-magnetic shutter release
for which a suitable trigger cord is
available, or if the camera is equipped
with an automatic winder or motor
drive which has a remote control
socket.

The prototype has been tested with
a Minolta XD7 (which is triggered
directly) and with a Pentax LX
(which is operated via the auto-
winder) and worked perfectly with
both of these. Automatic operation is
possible with most modern S.L.R.
cameras, and the unit should function
properly with any that have this
facility. It should also work properly
with any normal electronic flashgun.

The accompanying photographs
give some examples of the type of
shot that can be taken with the aid
of this unit.

R.A.PENFOLD

BLOCK DIAGRAM

Fig. 1 shows the basic arrangement
of the trigger unit in block diagram
form, and as can be seen from this
there are actually two units in the
system; the transmitter and the
receiver. The unit uses a pulsed infra-
red beam rather than a steady visible
light beam, and the only reason for
employing this system is that it gives
improved reliability.

A d.c. coupled visible light system
would be susceptible to spurious trig-
gering due to changes in ambient
light level and shadows falling on the
sensor, even if precautions were
taken against this. A steady beam
with an a.c. coupled receiver seems
to be just as susceptible to spurious
operation as a simple d.c. circuit.

TRANSMITTER OSCILLATOR

The system finally adopted has
proved to be 100 per cent reliable,
and attempts to induce spurious
operation proved to be fruitless. The

GAIN CONTROL
TRANSMITTER r)é&l RECEIVER
n - . HGH GAIN RECTIFIER e MONOSTABLE HIGH VOLTAGE | outPuT
osc. —L D& < roEtE T e AMPLIFIER [~ muLTiviBraToR [ QUTPUT
INFRA-RED™ INFRA-RED SMOOTHING TRANSISTOR
LEO.  DETECTOR

Fig. 1. Block diagram of the Camera/Flash Trigger.
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transmitter is just an oscillator
operating at a frequency of a few
kilohertz and driving an infra-red
l.e.d. so that the beam of light from
the transmitter is actually a series of
brief infra-red pulses.

Although of no practical signifi-
cance, it should perhaps be pointed
out that there is no visible light out-
put from the l.e.d. because infra-red
radiation cannot be seen by human
vision, and there is no significant out-
put from an infra-red led. at the
shorter wavelengths of the visible
light spectrum.

RECEIVER

The receiver uses an infra-red
photodiode to detect the infra-red
pulses, and as the diode has a built-in
infra-red filter it does not respond to
other types of light.

The voltage pulses produced by
the photodiode circuit are quite small,
being probably no more than a few
millivolts even if the system is used
at short range. A high gain audio
amplifier is therefore used to boost
these pulses to a few volts peak to
peak, and they are then fed to a
rectifier and smoothing circuit which
produces a strong d.c. signal.

This signal is used to operate a
monostable multivibrator via a d.c.
amplifier stage, and the monostable
is normally held in the off state.

If the beam is momentarily broken
a number of pulses will be prevented
from reaching the receiver, causing
the d.c. output of the smoothing cir-
cuit to rapidly decay and trigger the
monostable. The monostable then pro-
duces an output pulse of a little over
one second in duration which is used
to switch on a high voltage power
transistor which operates the camera
or flashgun.

POWER TRANSISTOR

It is necessary to use a high voltage
power device at the output since the
unit will need to handle a high
voltage when used with an electronic
flashgun, and fairly high currents
when operating a camera via an auto-
winder or motor drive. The output
pulse of the monostable is longer than
is absolutely necessary, but the rela-
tively long output pulse length helps
to avoid unwanted multiple opera-
tions of the flashgun or camera
(especially when photographing in-
sects which sometimes fly along the
beam).

A gain control is fitted in the
amplifier section of the receiver, and
this is adjusted so that the infra-red
beam produces a signal which only
just prevents the unit from triggering
under normal conditions. This helps
to give the unit a fast response time
and enables quite small and fast-
moving objects to trigger the receiver.
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TRANSMITTER

HOW IT WORKS

FLASHGUN

AMPLIFIER
/ AND MONOSTABLE i
|DETECTOR | RECTIFIER SWITCH ouTPUT
DIODE /
RECEIVER

The transmitter merely consists of an oscillator driving an infra-red
l.ed. so that a rapid series of brief infra-pulses are produced. These
pulses are normally picked-up by a detector diode at the receiver which
converts the received infra-red pulses into minute voltage pulses. An
amplifier and rectifier circuit processes this signal to produce a strong
d.c. bias which normally holds a monostable circuit in the off state.

If the infra-red beam is momentarily broken (as by a passing object)
the pulse signal is briefly lost, and the d.c. bias rapidly subsides so that
the receiver monostable is triggered. This operates the flashgun (or
camera) via a switching transistor, and automatically takes a photograph

of the object which broke the beam.

TRANSMITTER CIRCUIT

The circuit of the transmitter is
shown in Fig. 2, and this part of the
unit is based on the popular 555 timer
device used in the astable mode. This
device is ideal for this application
since it has a fairly high output cur-
rent capability and can provide the
required rectangular pulse output
waveform.

The values of R1 and R2 set the
mark space ratio of the output signal
at about 5-5 to one, so that infra-red
l.e.d. D1 is switched off for more than
80 per cent of the time, and switched

The completed
transmitter and
receiver.

The mounting
adaptor can be
seen on the side
of the trans-
mitter.

on for less than 20 per cent of the
time. This enables strong pulses of
current to be applied to D1 but keeps
the current consumption of the
circuit down to a reasonable level.

HIGH/LOW POWER

S1 is the on/off switch, and it addi-
tionally enables two output powers to
be obtained. In the “high” position R4
is switched in as the current limiting
resistor for DI, and this gives an
l.e.d. current of over 100mA and an
current consumption of

average

Y aad
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approximately 38mA. This produces a ‘
INFRA-RED TRANSMITTER maximum operating range of about l

2 metres which is often far greater
P — o . . . . than is needed. In such cases S1 is
' switched to the “low” position and
this gives a maximum range of a little
under one metre with an l.e.d. cur-
rent and average current consump-
tion of about 11mA.

C2 sets the operating frequency of
IC1 at around 5 to 6kHz, and Cl is
the supply decoupling capacitor.
Power is obtained from four AA

gi‘;

- @
x®-
e

-4
I+

7 - : . . .
) B B1 : (HP7) size batteries which gives a
=] = o1 |y - 1 v nominal 6 volt supply.
- 2701 s — -
= 290 o st k5
§ o P J

C2
| 2:2nF

Fig. 2. Camera/Flash Trigger: transmitter circuit.
7 1
FLATOR NOTCH ’
— a TRANSMITTER
COMPONENTS o1 TiL 3 CONSTRUCTION
_ The transmitter components can

Resistors See > be housed in a plastic box measuring
R1  120kQ about 114 X 76 X38mm. S1 is mounted
R2 27k Sho on the removable lid of the case, at
R3 390 one end, leaving space for the bat-
R4 3-90 Ta' teries and the component panel at
All §W carbon +5% the other end of the case.

Capacitors RAgS A ' Thg: component pane! is a 0-lin
C1 100uF 10V elect. 4o matrix stripboard which has 13
C2  2-2nF ceramic plate g : copper strips by 15 holes, and Fig. 3

alo pr:o_vndes details of this board and the

Semiconductors o Elo wiring of the transmitter.

IC1 5665 timer i.c. a.:__-_n The board is constructed in the

D1 TIL38infra-red l.e.d. 7~ usual manner. Start by cutting out a

BLAT o Js 1 IE board of the specified size, drill the

Baét:ry Four AA (HP7) size bat- J & d S two 6BA clearance (3-2mm diameter)

teries and plastic holder to c2) R 4 ~rh1 mounting holes, make the four breaks

suit PP3 type battery con- I in the copper strips, and finally solder

nector h.1%:0x0rolollofoloro in the components and link wires
12345 0 " leaving IC1 and D1 until last.

Switch M e ———— The leadout wires of D1 are not
S$1 3.way 4-pole rotary L[ o e 00 0000Ce0c00Ds trimmed, so that with the component

Miscellaneous Kloo oo 08 e000 00 board bolted to the base panel of the

i | —— —— case D1 can be fitted into a panel
® O ® O [s) 00 e 000 .
gg?ns,ﬂc(tfp‘g"p"gﬂ‘f s?,l?"a),():g?“::l ,I, PN e D m— holder mounted in one end panel of
matrix stripboard, 13 strips x 15 G|80 0000 €0 0000000 the case. .
holes; control knob; panel holder Fles oo 800008 c o0 e Complete the wiring to S1 and the
for D1; tripod bush; wire, solder. L CICECICNE CE K NN battery clip before finally installing
e the component panel.
o @ X EEEEEEE: @S The battery clip is a PP3J type, and
A[CO 3000000000500 this connects to the output terminals
R e of a plastic battery holder which is
Fig. 3. Constructional details of the used to connect the four AA size bat-
transmitter. teries in series. The prototype is
powered from NiCad cells which are
almost certain to be the most econ-
omical power source in the long term,
but the circuit can be powered from
ordinary HP7 cells if preferred.
. £3.5o MOUNTING BUSH
; It is useful to fit the case with a
tripod mounting bush, and a suitable
bush can be taken from a flash
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adaptor of the type used to fit a flash-
gun on a tripod.

The two rivets are drilled out so
that the top and bottom sections of
the adaptor can be separated, and
the base section is then bolted to the
case by fitting the bolts through the
holes which were formerly occupied
by the rivets. The unit can then be
mounted on an accessory shoe or on
a tripod since the adaptor has an
accessory foot as well as a standard
Lin tripod bush.

RECEIVER CIRCUIT

The circuit diagram of the receiver
is given in Fig. 4.

D1 is the photodiode and it is
reverse biased by R1l. The infra-red
pulses from the transmitter produce
an increase in the leakage current of
D1, giving a series of small negative
pulses at the junction of R1 and DI.
These pulses are coupled by C2 to a
straight forward common emitter
amplifier based on TR1, and the out-
put of TR1 is coupled by C3 to a
volume control type variable attenua-
tor, VR1.

The signal is then taken to a
second common emitter amplifier
TR2 by C4. C5 attenuates the high
frequency response of the second
common emitter stage slightly, and
this is done in order to prevent
instability.

C6 couples the output of TR2 to a
rectifier and smoothing circuit which
is comprised of D2, D3 and C7. Under
normal conditions this produces a
negative bias which is strong enough
to bias TR3 into conduction so that
its collector terminal is at virtually
the positive supply potential.

MONOSTABLE

The monostable is a conventional
555 i.c. type, and R7 plus C8 set the
output pulse duration at a nominal
1-1 seconds.

In order to trigger IC1 its input
at pin 2 must be taken below one
third of the supply voltage, and this
will happen if the input to the unit
ceases even briefly as the charge on
C7 will then rapidly decay and TR3
will switch off.

R8 then takes pin 2 of IC1 to the
negative supply voltage, and the
positive output pulse is produced at
pin 3 of IC1. This switches on TR4
as it receives a heavy base current
via R9; the large base current being
necessary to ensure a low voltage
drop across the collector-emitter ter-
minals of TR4.

Indicator D4 is also switched on
when IC1 is triggered, and this is
helpful when setting the unit up
ready for use.

The current consumption of the
unit is about 9mA under stand-by con-
ditions, and around 55mA during the
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The transmitter—exterior and interior views.

output pulses from ICl. A NiCad PP3
is used to power the prototype, but
an ordinary PP3 is also a suitable
power source.

RECEIVER CONSTRUCTION

The receiver uses the same type of
case as the transmitter, and the
general layout of the unit can be
seen from the accompanying photo-
graphs. VR1, D4, S1, and SKI1 are
mounted on one of the 114 X38mm
sides of the case which then becomes

the top panel of the unit. A tripod
bush is fitted on the base panel of
the case.

Fig. 5 shows the component layout
of the 0-lin matrix stripboard panel
which accommodates the other com-
ponents except the battery. The board
has 15 strips by 30 holes and it is
constructed using the normal tech-
niques.

The leadouts wires of D1 are left
long so that with the board mounted
in the case, D1 can be positioned with
its sensitive surface behind a hole
about 6 or 7mm in diameter drilled
in the case. The sensitive surface is
the large one which does not carry
the type number of the device.

Fig. 5 shows the wiring to the off-
board components, and this is all per-
fectly straight forward apart from the
connections to SK1 which must have
the correct polarity if the unit is to
function properly.

The receiver—exterior and interior views.

SENSITIVITY I
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INFRA-RED RECEIVER

st (ONOFF
<
+
=
9
qTOO[JF
D4
7, _+
)
B1y
nL220 ]
RS —
1500
sk1 [ouTPuT]
[
TR4
MJE340
-
Fig. 4. Camera/Flash Trigger: receiver circuit. |
Resistors
R1 10k R5 1-5Mf) R9 15012 b
R2 2:2MQ2  R6 4-7kQ2  R10 1k s
R3 10k{} R7 10MQ K e c e e
R4 8201 R8 22kf} o SETAL
o,
All $W carbon +5% a_ TRITRY BCIT9 SURFACE
LIGHT SENSITIVE SURFACE TR2 BC0SC TR4 MJIE340 EG' 50

Potentiometer 01 TiL 100
VR1 47Kk log. carbon

UNDERSIDE VIEW  UNDERSIDE VIEW

Capacitors
C1 100uF 10V elect.
C2  3-3nF ceramic plate
C3  10nF polyester (C280)
C4  10nF polyester (C280)
C5  22pF ceramic plate
C6  220nF poiyester (C280)
C7  1uF 63V elect.
C8  100nF polyester (C280)
C9  100uF 10V elect.

>4 Sl
FLAT e
A 20

Semiconductors
IC1 555 timet i.c.
TR1 BC179 pnp silicon
TR2 BC109C npn silicon
TR3 BC179 pnp silicon
TR4 MJIE340 npn silicon plastic
power transistor
D1 TIL100 infra-red photo-

diode
D2 OAQ0 germanium diode
D3  0OA9 germanium diode See

D4 TIL220 0-2in. red l.e.d. Sho

12345 67
Banery I o] ® 800000 ®000@e00006e00eooLeoOeOOOS
B1 PP3 battery and connector a Moo sossce - e e i
to suit M[oo0o0oe000 X « > 00O @ 0000
paoe‘71 L‘000000 O O 0 O ® OO @ O O O 0O
Switch k[oceoceocol ©0000CO0O®CEle® 0800
S1 S.P.S.T. miniature toggle J[oeeo ooy 00OCeeo0eOf)es 0800
type j[eee000000mC CoOOO 660 eLho e e 0000
Erratum y H[0ooocoooo8)o e CO0OO0O0O0O®O00C0CO®00O0O0O0
Miscellaneous Breakat'L9|s 6000 e e 00000 0EROCO®00®00e000000O0
notrequared. F[0O®0 80000 8OKNO ®00080000000000
Plastic box about 114 x 76 x F[0®0 00000000000 0OO®O0O0000000O0O0O00
38mm (type PB1 or similar); 0-1in. D00 0000000000000 OSEO0O6EL0e0O00O00 e
matrix stripboard, 15 strips x 30 c[C00O0O0O0O0O00O0O0O0O000O0O000O0000000OO0O0O0O0
holes; control knob; Panel holder B[000C 0000000000000 0000000000O000O0
for D4; output lead; tripod bush; AlOOOO0OO0OO0O0DO0 000000000000 O0O000O000O
wire, solder; 2:5mm jack socket
(SK1). : Fig. 5. Constructional details of the receiver.
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(a) The dropped ball photographed by triggering the flashgun.

(b) There is a small delay if the camera is triggered and the

mirror lock-up is used. (c) A longer delay is evident if the mirror

lock-up is not used.

FLASHGUN CONNECTION

If the unit is to be used with a
flashgun this can be connected to the
receiver via a flash extension lead
having the normal plug removed, and
a 2-5mm jack plug fitted instead.
With this plug connected to SK1 and
the flashgun switched on, a voltmeter
set to read 250 volts or more at full
scale deflection can be used to check
the polarity of the voltage across
SKI1. With the plug removed, the two
leads from the component panel are
connected to SK1 accordingly.

If the unit is to be used to operate
a camera or winder, a remote control
lead of the appropriate type can be
used to make the connections to the
receiver. The push-button switch is
removed from the lead and replaced
with a 2-5mm plug which connects
with SK1. As before, a multimeter
(set to the 10 volt d.c. range in this
case) is used to check the polarity of
the voltage across SK1 so that the
leads from the component panel can
be connected with the correct
polarity.

An alternative method of making
the connections from the camera or
winder to the receiver is to use the
appropriate lead for the “Kenlock
Beacon” remote control device. These
leads are ready-fitted with a 2-5mm
jack plug.

If the unit is to be used with a
flashgun and a camera or winder,
make sure that all the leads are con-
nected with the right polarity.

USING THE SYSTEM

The exact set-up used must
obviously depend upon the type of
shot being taken, but the transmitter
and receiver must be carefully
arranged so that the -object to be
photographed breaks the beam at the
correct point in the frame, and in the
plane of perfect focus.

With many shots it is possible to
simply have the beam running
straight across in front of the camera
with transmitter and receiver units
just out of frame. In other cases it
may be better to have the receiver
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unit mounted on a flash bracket at
the side of the camera and angled
across in front of the lens, with the
transmitter mounted on a tripod and
sited on the other side of the camera
just out of frame.

When dropping objects through the
beam it is usually quite easy to
ensure that they break the beam at
the correct point, but with insects the
standard method is to use a simple
tapering flight tunnel to guide the
insect to the correct point.

The beam from the transmitter
should be reasonably accurately
aimed towards the detector at the
receiver, and S1 of the transmitter
should only be set to the “high”
position if inadequate range is ob-
tained with it set to the “low”
position.

The l.e.d. indicator on the receiver
switches on each time the unit is trig-
gered, and glows continuously if the
two units are too far apart or VRI
of the receiver is backed-off too far.
Do not be tempted to back-off VR1
to the point where the unit barely has
sufficient range as this will give poor
reliability by making the unit prone
to spurious triggering. Advancing
VR1 slightly from this point will not
seriously reduce sensitivity and will
give good reliability.

FLASHGUN OPERATION

As the accompanying test shots
show, the system has a virtually
instant response time if it is used to
trigger the flashgun. The disadvan-
tage of this system is that it is neces-
sary to open the shutter (using the
“B” or “T” setting), activate the
system, and then close the shutter.
The photograph must be taken under
fairly dark conditions so that the
ambient light does not ruin the shot.

CAMERA OPERATION

Using the unit to operate the
camera or winder is more convenient
since the ambient light level is no
more of a problem than with normal
flash photography. There is typically

Water splash created by dropped marble.

a delay of about a tenth of a second
before the flash fires which can some-
times be awkward, but is often of no
real consequence and can even be
used to advantage with some types
of shot. The delay can be substantially
reduced using the “mirror lock-up”
on cameras that have this feature.

Most electronic flashguns give a
flash duration of about 0-5 to 1 milli-
second, which is short enough to
“freeze” most action. Sometimes a
shorter flash duration is needed, and
this can be obtained using an auto-
matic flashgun close to the subject,
or using a manual flashgun having a
variable power control which is set
well back. This typically gives a flash
duration of only about 0-05 to 0-1
milliseconds which is short enough to
“freeze” virtually any action.

One final point is that it is advis-
able not to connect the receiver to the
camera or auto-winder (if this
method is used) before switching on
the receiver and transmitter as this
could lead to unwanted triggering of
the system. Similarly, switching off
the transmitter and receiver before
disconnecting the lead to the camera
or auto-winder could produce an un-
wanted triggering. P
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TIMING CAPACITOR

The value of the timing capacitor
is less than 1pF, so we can use silver
mica, polycarbonate, tantalum bead or
other types of capacitors; these are
small in size and stable in value.

The effective drain to-source resis-
tance of the f.e.t. falls from a few
kilohms at switch-on to a few hundred
ohms in a number of seconds, minutes
or hours, depending on the value of
capacitor Cl. With the f.e.t. con-
nected as shown, the potential at the
source is about 3-5V at switch-on
when the resistance of the f.e.t. is
somewhat greater than that of R1. As
the resistance of the f.e.t. falls, the
potential across it falls in proportion,
giving a correspondingly greater
potential-drop across resistor R1. In
short, the potential of the source
gradually rises from around 3-5V to-
wards 9V. The exact values obtained
depend on the characteristics of the
individual f.e.t. used.

The potential at the source is too
high for triggering CSR1, which
needs only about 0-4V at its gk
terminal. The variable resistor VR1
thus acts as a variable attenuator and

sufficient current can be drawn from
this to trigger CSR1.

’ By varying the setting of VR1 we
can adjust the time at which trigger-

Tms pocketable fixed-period timer
employs only two active semicon-
ductor devices yet, by a suitable
choice of timing capacitor, can be
made to cover periods ranging from
a few seconds to several hours.

It has many applications such as

ing occurs, over a limited range, see

A project for your FREE piece of stripboard Table 1 for C1 value.
ASSEMBLY
Table 1. Value of C1 for timing The recommended layout of the
ranges components on the stripboard is
Maximum time Value of C1 shown in Fig. 2. The piece of strip-
required board given free with this issue will
need to have two tracks cut from it
4 minutes 10,000pF to allow it to fit inside the specified
50 minutes 0-033uF case with the PP3 battery.

timing moves in games, an egg timer
or a parking-meter reminder.

Tucked in the top pocket of a
jacket or shirt, it is inconspicuous,
yet the warning lamp is easily visible
in that particularly sensitive region
at the edge of your field of vision.

CIRCUIT DESCRIPTION

The circuit diagram for the Pocket
Timer is shown in Fig. 1 and uses a
field effect transistor, TR1, and silicon
controlled switch, CSR1.

From the moment the circuit is
switched on, the f.e.t. generates a
slowly rising potential at its source
terminal. When this potential reaches
a predetermined value it triggers
CSR1, which switches on the warning
light, DI1.

The slowly rising potential is a con-
sequence of the slow rise of gate
potential. This rises slowly because of
the extremely small current that
flows into the gate of an f.e.t. The
smallness of the gate current also
has the important consequence that
we can use a timing capacitor of
relatively low value.
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3 hours 0-22uF .
s 5 Drill the case end to accommodate

D1 and S1. Fit the latter. The wires

Fig. 1. Circuit diagram for the Pocket Timer.
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on D1 will need to be extended by
soldering on about 25mm of insulated
stranded wire. Use sleeving to cover
the connection. Make the necessary
breaks along the tracks on the under-
side of the board using a spot face
cutter or small drill bit.

Assemble the components accord-
ing to Fig. 2 leaving the semiconduc-
tors until last. Wire up the battery
connector and switch. The l.e.d. can
now be fitted in its clip on the case
and wired to the board. A little foam
sponge either side of the board in the
case will hold it steady alongside the
PP3 battery.

TESTING AND ADJUSTING

Set VR1 fully anticlockwise and
switch on. With gk of CSR1 thus
grounded, the l.e.d. should not light.
Switch off and set VR1 fully clock-
wise and switch on. With the poten-
tial at the wiper at 3-5 volts, the le.d.
should light immediately.

Switch on and off, gradually moving
the wiper of VR1 anticlockwise. After
switching off after each test allow
about 10 seconds before switching on
again, as charge stored on the capa-
citors may cause unwanted and pre-
mature triggering of CSR1. This
delay between switching off and on

Resistors See
R1 10k
R2 180kQ
R3 100kQ
R4 33002
Al ¥W carbon 4+ 10%
page 171

Potentiometer
VR1 100kQ sub-miniature hori-
zontal preset

Capacitors
C1  See Table1
C2 0-47uF polyester
C3 0-1uF polyester

Semiconductors
TR1  2N3819 n-channel f.e.t.
CSR1 BRY39 silicon controlled
switch
D1 TIL209 red light emitting
diode

Miscellaneous
B1 9V PP3 battery
S1  s.p.s.t. toggle switch
Stripboard 0-1 inch matrix, 8
strips by 24 holes; battery clip;
Veropins as required; Vero Gen-
eral Purpose plastic box type 202-
21025K or similar size, 70 x 50 x
25mm; connecting wire; solder.

£2:60
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F_ig. 2. Circuit board component layout, interwiring and under-
side of the stripboard showing breaks in the copper tracks.

should also be observed in use when
operating the device.

You will eventually find a position
at which the l.e.d. does not light at
switch-on. The timer is now set for
its minimum period of operation.

You may find that the l.e.d. flashes
once at switch-on, due to current
surges, but this can be ignored. It is
best to approach a maximum setting
gradually, testing and timing at each
step, for if VRI1 is turned too far,
the potential of its wiper never
reaches the triggering threshold.

THE TIMER IN USE

Whilst running, the average cur-
rent consumption of th= circuit is
only about ImA, so a PP3 battery
will provide many hours of use. How-
ever, once the le.d. has been trig-
gered, current consumption increases
to 20mA or more, so the unit should
be switched off as soon as the warn-
ing has been noted.

This is not a precision timer. High
precision is too much to expect from
such a simple circuit. For periods
within the range up to one hour, its
reliability seems to be better than
5 per cent, which is more than
adequate for the applications that
have been mentioned.

If you are using it for periods in
excess of one hour it is probably just

as well to adjust it to run for a

slightly shorter time than you
actually require. For a two-hour
period, for example, adjust it to

trigger at around 1 hour 50 minutes.
This gives you time to spot the warn-
ing lamp and still get down to the
parking meter in good time to avoid
the wrath of the traffic warden. P

PLEAY-
TAKENOTE

Capacitance Meter (October 1981)

In Fig. 2, page 692, move one end
of resistor R12 from point H13 to
/13 and one end of R13 from G17
to H17.

Cine Interval Timer and Frame
Counter (February 1982)

Readers using the relay remote
operation circuit, Fig. 2, should
insert a protection diode across the
relay coil.

A suitable type is the 1N4148, the
cathode (k) should connect to the
+9V line and the anode (a) to the
coil/collector junction,
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PARTO
BY O.N.BISHOP

BASIC ELECTRONIC THEORY

WITH EXPERIMENTS

= TEACH:-IN

CAPACITORS AND PULSE GENERATORS

EFORE we go on to discuss this month’s
main topic, we shall consider the
subject of capacitors.

CAPACITORS

A capacitor consists of two plates of
metal with an insulating layer (the di-
electric) between them, see Fig. 6.1.
Dielectrics include plastic film, mica.
waxed paper and air.

In Fig. 6.2a the positive terminal of the
cell attracts electrons from one plate,
leaving it positively charged. The positive
charge attracts electrons from the negative
terminal. Currents flow until the p.d.
between the plates is equal to the e.m.f.
of the cell (Fig. 6.2b). The capacitor is
now charged.

Note that a current flows out of one
plate and an equal current flows into the
other plate. In effect, a current has passed
around the circuit even though there is a
layer of insulating material in it.

The cell may now be removed from the
capacitor (Fig. 6.2c). Capacitors store
electrical charge. Though the charge may
be conducted away slowly through the air
or through the dielectric, a capacitor
stores charge for several hours.

In Fig. 6.3a plate X is at 47V, Y is
3-3V. There is a p.d. of 1:4V between
them. This circuit is perfectly stable.
Suppose that for an instant point A4 is
connected to the 6V line (Fig. 6-3b). The
increased potential at 4 attracts electrons
from X, giving it a potential of 6V. X
attracts more electrons into Y. The capaci-
tor maintains the 1-4V p.d. between its
plates.

An increase of 1-3V at X brings about
an increase of 1-3V at Y. Its potential
increases to 33 + 1-3 = 4-6V. This
attracts electrons from B to plate Y. By
the time this has happened the brief pulse
at A4 will probably have ended. Potential
at A returns to 4-7V, electrons flow from
X to A, potential at Y returns to 3-3V,
electrons flow from B to Y. Everything is
now as it was before.

The effect of these events is that a brief
high pulse at 4 has appeared as a brief
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INSULATOR
(DIELECTRIC)

Fig. 6.1. A simple parallel plate capacitor

=5V T CAPAcnﬁ—-T =0V
emf, l* ’1’ hay p.d.
=15V T -T- su-Iv

T1

© = (d)

Fig. 6.2. Charging and discharging a
capacitor; / shows direction of conven-
tional current flow.

high pulse at B, just as if 4 and B were
connected by a wire. In effect, the capacitor
might just as well not be there so far as
a pulse is concerned.

COUPLING WITH
CAPACITORS

In Fig. 6.4 the microphone produces
an e.m.f. of only a few tens of millivolts.
The potential at terminal A4 alternates
between about 4 100mV and —100mYV and
its average is OV.

ey pd.=i-av w3

g | i

JE A N

ov o ov

(a)
+6V01

pd.= 14V

=

an

P

470 3n
oV O @—0 OV
(b)
Y pd.x 1-4V ey
23 | Q 470
|
/( -— -—
@ b
47N, 3n
o O————a_ ®—O OV

(c)

Fig. 6.3. Using a capacitor to couple two
parts of a circuit: (a) steady d.c. conditions
(b) pulse applied at A passes to B (c)
after pulse passes. Arrows indicates
direction of conventional current flow.
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The transistor is biased by R4 and its
base is at 0-6V, as is plate Y. With no
sound there is a p.d. of 0-6V between X
and Y. This is just the same as in Fig. 6.3:
we have a steady p.d. across the capacitor.
As before, the capacitor acts to maintain
this p.d. For example, an increase of 20mV
at X (from OV to 0-02V), causes an equal
increase at Y (from 0-6V to 0-62V). The
capacitor is used to couple the microphone
to the transistor.

It has a steady but different potential
on either plate, yet transmits a varying or
alternating potential from one place to
the other. In other words, it does not pass
d.c. potentials but readily passes a.c.
potentials. The loudspeaker in Fig. 6.4 is
another example of capacitive coupling.

The by-pass capacitor in last month’s
stabilised amplifier is used to maintain a
steady potential at the emitter. Any attempt
to change the p.d. between emitter and the
OV rail is resisted. Alternating voltages
at the emitter are readily passed through
the capacitor to the OV line, where they are
lost.

CAPACITANCE

If a capacitor stores Q coulombs of
charge when the p.d. between its plates
is V volts, its capacitance is defined as:

Capacitance, C = Q/V coulombs per

volt
The unit for “coulombs per volt is called
the farad (symbol F). This unit is too large
for practical purposes. We use its sub-
multiples, such as the microfarad (1uF =
10-¢ F), the nanofarad (inF = 10 °F) and
the picofarad (1pF = 10~ 2F).

Capacitance depends on various factors,
such as the area of the plates (larger area
gives greater C), the distance between them
(closer together gives greater C), and the

kind of material used as dielectric. Most
types of capacitor have several interleaving
plates, giving a large area in a compact
form, see Fig. 6.5a. Some have the plates
rolled with a sheet of plastic between them
asshown in Fig. 6.5b.

The aluminium electrolytic capacitors,
Fig. 6-5c, have relatively large capacity.
They are physically larger than most other

WIRE
~*EAD

DIELECTRIC
NOT SHOWN

PLATES//
(a)

SYMBOL
—)—
(c) .

ALUMINIUM
FoIL ™
ALUMINIUM -
ox
(DIELECTRIC) SECTION
ALUMINIUM
FoOIL /
ROUGH "~ PAPER AND
SURFACE ELECTROLYTE PASTE

Fig. 6.5. Types of capacitor: (a) parallel
plates as in polyester capacitors (b)
rolled plates as in polystyrene capacitors
(c) aluminium electrolytic polarised capa-
citor and its circuit symbol.
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MICROPHONE

TIME
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\ \ +Ve
‘\
\ ~ OV N -
— TIME

»TIME AMPLIFIED SIGNAL

AT LOUDSPEAKER

J

Fig. 6.4. Showing how capacitors are used to couple parts of a circuit while allowing

different d.c. levels in each part.
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types and have rolled plates. The surfaces
of the plates are roughened to increase the
surface area even more.

The plates are separated by a sheet of
paper soaked in an electrolyte paste.
This layer is conductive. It is not a die-
lectric but is effectively part of a plate.
In manufacture a p.d. is applied to the
piates causing a very thin layer of aluminium

SECTION

] ' o o ]
o}
-A—t_ii-_f_s
€3
TOTAL CAPACITANCE
BETWEEN A AND 8 = C1+C2+CJ
Fig. 6.6. Capacitors connected ‘‘in

parallel'.

oxide to be built up on one plate. This is
the dielectric and being very thin it gives
high capacitance.

If such capacitors are connected in a
circuit in the reverse direction this layer
is destroyed. This is why an electrolytic
capacitor is marked to show its polarity.

Variable capacitors are used in tuning
circuits of radio sets. In the rotating vane
type (Cl in Minilab), the plates are in two
alternating sets. One set can be turned so
that the amount by which it overlaps the
other can be varied between no overlap
and full overlap. The greater the overlap
the greater the capacitance.

In compression types, the plates are
separated by films of plastic. The pressure
on the pile of plates and plastic can be
varied to alter the distance between the
plates. The greater the pressure, the closer
the plates and the higher the capacitance.

CAPACITORS IN PARALLEL

When capacitors are joined in parallel,
that is, connected as in Fig. 6.6, their total
capacitance is the sum of their individual
capacitances. This is a useful way of making
up capacitance of a value which is not
available in the standard range.
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PULSE GENERATORS

Last month we saw how two transistors
can be cross-connected by resistors, switch-
ing each other on or off. The circuit was
called a flip-flop. It is also called a bistable
because it is stable in one of two states.
What happens if we add a capacitor or two
to this circuit?

This circuit is stable in only one of its
states (TR1 off, TR2 on), so we call it a
monostable circuit.

Put capacitors of other values in place
of C2. See what effect they have on. the
length of time D2 stays off. Circuits such
as this are useful for generating single
pulses of fixed length.

EXPERIMENT 6.1
Monostable circuit

EXPERIMENT 6.2
Astable circuit.

In Fig. 6.7 a capacitor couples the col-
lector of TR1 to the base of TR2. To
begin with, TR1 is off, giving 6V at its
collector, so DI is out. Plate 4 of C2 is at
6V, plate B is at 0-6V, and TR2 is on.
This gives 0-6V at the collector, so a
current flows through D2, making it light.

Press S1 for an instant. This turns off
TR2, so D2 goes out. The collector voltage
of TR2 goes to 6V, turning TRI on. DI
lights. Now wait. After about 2 seconds,
D2 comes on again and D1 goes out.

What has happened is that when TR1
was turned on, the potential at its collector
fell sharply to 0-6V. A drop at plate A
of C2 means an equal drop at plate B. This
holds TR2 off, even though you have
stopped pressing S1. However, a current
flows through RS, gradually charging
plate B. Its potential rises at a rate depend-
ing on the value of R5 and the capacitance
of C2. After about 3 seconds, when the
potential reaches 0-6V. TR2 is turned on.
Its collector potential rises and turns TR1
off.

EXPERIMENT 6.1 .

Now we modify the circuit still further
so that the transistors are coupled both
ways by capacitors, see Fig. 6.9. Set the
layout on the Verobloc according to Fig.
6.10. There is no need for you to do any-
thing after connecting the battery. As one
transistor is turned off (lLe.d. out), its
collector potential rises turning on the
other transistor. The falling potential at the
collector of the other transistor is passed
by the capacitor to the base of the first
transistor, holding it off. As the capacitor
charges, the potential at the base of the
first transistor rises. Eventually it reaches
0-6V and the transistor is turned on again.

The process is repeated the other way
about and so on, indefinitely. The transis-
tors turn each other on and off at a regular
rate. The circuit is not stable in either state
—itis astable.

With 220uF capacitors the circuit
changes state about eight times a second,
giving four complete cycles per second, a
frequency of 4Hz. Try replacing one or
both of the capacitors with other values.

EXPERIMENT 6.3
Using the 555 1.C.

The 555 timer i.c. is used here to build a
monostable circuit. It needs far fewer
components than the previous circuit, see
Fig. 6.11. We begin with C2 charged to a
p.d. of one-third of the supply voltage
(that is charged to 2V in this instance).
Current passing through R6 flows into
the i.c. at pin 7, so C2 remains at one-third
of the supply voltage.

A low pulse to the trigger input (Sl
pushed briefly) causes pin 7 not to accept
current. The current passing through R6
now increases the charge on C2. The
potential at pin 6 rises until it reaches two-
thirds of the supply voltage that is (4V).

Pin 6 is connected internally to a circuit
which senses when this level has been
reached. When reached, the capacitor is
immediately discharged through pin 7
returning very rapidly to a charge of one-
third of supply voltage again.

The output at pin 3 is normally 0V,
but rises sharply to the supply voltage
level when thei.c. is triggered.

It stays high until C2 is discharged after
charging up to two-thirds supply voltage.
We get a single high output pulse, the
length of which is determined by the values
of R6and C2.

Wire up the Verobloc for this experi-
ment as shown in Fig. 6.12. With the values
shown, the output pulse should last about
24 seconds. Try the effect of altering th
values of R6 and C2.

Fig. 6.7. Circuit diagram of the monostable to

be investigated in Expt. 6.1. Another circuit

B8 B?7 B6 BS

could be coupled to this by a capacitor con- I SvH1-Svii- sV sV p

nected to point C.

STRIP A

STRIP M

Fig. 6.8. The layout and interwiring for the circuit O
in Fig. 6.7.
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EXPERIMENT 6.2

Fig. 6.9. The circuit of an astable multivibrator
to be investigated in Expt. 6.2.
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Fig. 6.10. The layout and interwiring on the pooooo D'L( o
Verobloc for the circuit in Fig. 6.9. I poogpoooogo l googaooponot g
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EXPERIMENT 6.3
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In Expt. 6.1 a higher supply voltage
gives a shorter period. The 555 timer is
independent of this. 1t charges C2 from V/3
to 2V/3, an increase of V/3. The charging
current is proportional to V, but the
amount by which the charge has to be
increased is also proportional to V, so
the time taken is the same.

Confirm this by connecting the circuit
to 4-5V, 9V and 12V. Replace R6 with
a 4700 resistor. For the latter two voltages,
measure the pulse length at each voltage.

EXPERIMENT 6.4
An astable 555 circuit

In this circuit the trigger input is con-
nected to the threshold pin, see Fig. 6.13,
so the i.c. is triggered again at the end of
every pulse and produces pulses indefinitely.
C2 charges through RS and R6, but dis-
charges through R6 only, so the time of
charging (high output) is longer than the
time of discharging (low output).

With the values given, the circuit pro-
duces pulses at about |-6Hz and the l.e.d,
flickers steadily. Carry out the experiment
using the Verobloc layout in Fig. 6.14,

Now replace components as follows:

C2—replace with a 47nF capacitor.

Dl —replace with a 10uF capacitor.

+ve lead to J25, —ve lead to G15

R4—replace with wires going to the
loudspeaker.

Connect the battery and listen. The fact
that C2 now has smaller capacitance in-
creases the frequency to about 1012Hz
(C” on the piano). The 10uF capacitor
couples the output of the i.c. to the loud-
speaker and you hear a high-pitched note.

Answers to Part 5

5.1. One which involves two types
of charge carrier, electrons
and holes.
One which depends on an pn
unction for its action.

he lLe.d. could be made to
turn on when PCC1 is covered.
4500uA = 4-5mA.
hFE is concerned with steady
currents, hfe is concerned
with changes in currents.
0-1V (base-emitter p.d.
mains constant).
Base draws only a small
current; emitter current can be
large; that is it has high input
impedance and low output
impedance, just as an f.e.t.
does. Useful for getting a low-
impedance output when we do
not need to amplify the
voltage.
increase in /¢ = 200uA, so /€
becomes 1-2mA.
The le.d.s light alternately.
When Y is touched, D1 comes
on, D2 goes out. When Z is
touched, the reverse happens.
A flip-flop or bistable (works
rather like Fig. 4.17, the tran-
sistors acting as NOT gates).

5.2.
5.3.
5.4.
5.5.
5.6.
5.7

re-

5.8.
5.9.

5.10.
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Astables can be used for flashing l.e.d.s,
producing audio frequency notes and for
many other purposes. Try wiring VRI
(10kQ)—use centre tag and one other—
in place of R5 or R6 and listen to the
effect as you alter its resistance (turning its
control knobs).

ASTABLE MODULE

The first of the modules to be added to
the Minilab is the astable module. This is a
square wave generator or oscillator. You
will need it for experiments in Part 8,
and it is useful in many other ways too.

EXPERIMENT 6.4

The circuit for this module is almost the
same as that of Fig. 6.13, except that C2
has been replaced by a bank of four capaci-
tors selected by a rotary switch, see Fig.
6.15. The output frequencies are approxi-
mately 0-1Hz (with C2), 1 Hz (C3) 100Hz
(C4) and 10kHz (CS5). To obtain other
frequencies you can add two more capaci-
tors to this circuit as the specified rotary
switch has six positions. Room exists on
the board for these additional components.
In fact there is enough room for at least
one other modvule should you wish to add
to your Minilab facilities.

SIRIP A

8 4

RESET

RS
R,
it A

STRIP M

_ B8 B7 B6_ BS
1-SVH1-SYH1-SVHI-SV

Fig. 6.13. An astable multi-
vibrator based on the 555 timer
liCs
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