Australia 85¢ _South Africa 85c New Zealand 95¢ Malaysia $3-50
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Three great miniature power drills

with a complete range of accessories

DRILLS GRINDING STONES GRINDING WHEELS

Fine Grade for Metal. Wood, Plastic, Glass 22mm Dia You need Acbor Al

/

TWIST  SPADE
SAW BLADES for Woed. Plastic $B1 22mm’ SB2 19mm:  $B3 16mm’ S84 13mm
BURRS POLISHERS

For Milling and Grouting. No arbor needed

i~ e

WIRE BRUSHES P1 P2 P3 P4 Zotion

>w

STi ST2 ST3 ST4 STS G1 Coarse G2 Medium  G3 Fine

w1 w2 ;W3 I
[ P5  Soft Felt P6 Leather

CARBORUNDUM DISC c:1 220m CARBORUNDUM
WHEEL CYLINDER

C3 Also in Rubber R3 m
Arbor A3 needed
ORDER FORM To: PRECISION PETITE LTD

¥4

universal
_lchuck DRILLS 40p each 119A HIGH ST, TEDDINGTON, MIDDX TW11 8HG
£1 |5250 SIZE  TWIST SPADE Please send me the items | have circled
PP P ARBORS - so1 Enclosed is cheque, postal order in payment
9 0.2mm SD2 All price:. inc. VAT
‘ 0.3mm TD3 SD3 STt ST2 ST3 ST4 ST5 500 each
o 0.4mm TD4 SD4 Gl G2 G3
0.5 105 SO P1 P2 P3 P4 PS5 PB
o - mm Bl B2 B3 B4 B5 B6 B
06mm TD6  SD6 TUNGSTEN BURRS
0.7mm TD7  SD7 TBY TB2 TB3 TB6 TB7 £1 75 each
0.8mm TD8 SD8 w1l w2 w3 53p each
JIGSAW 09mm TD9 SD9 & A3
attachment Al A2 A3 1.0mm  TDIO SDI0 A12 (exp;ndmg) 4" £1.07 % £1 41
for P2drill for Saws.  Expanding tor ¢ c2 c3 500 each
£11.50 Y P . 1imm  TDI1 SDN L1/2 L2/2 L3/2 L4/2 (for P2 drill
3 Discs Band 12mm  TD12 SD12 8Gp each
PP 50p 13mm TO13 SDI3 LI L2 L3 tor P drill 60p each
CHUCK t.4mm. TD14 SD14 H1 (chuck with 3 collets) £3-50-pp 350
B wath 3 coliets 1.5mm TD15 SDi5 SBt SB2 SB3 SB4 150 each
s = - 1.6mm TD16 SD16 SET OF SAW BLADES SB1/2/3/4 & Arbour £2-50
i L 1 Fmm  TO17  SD17 FLEXIBLE DRIVE SHAFT £5
JIG SAW ATTACHMENT £11:50 pp 50p
. ioom VAR Al EMERY BANDS 10 for £1
1.9mm TD19 SD12 P + P any quanity 25p unless otherwise stated
COLLETS 2.0mm TD20 SD20 NAME
For P2 Dr 21mm TD21 SD2t
2.2mm TD22 SD22
23mm TD23 SD23 ADDRESS
TRANSFORMER 24mm TD24 SD24
vari-speed 25mm TD25 SD25
£14.00 If you do not want 1o cut
PP l20p * + * * your book list items
R e L on separate sheet of
For P1 Dt paner
. . U1l Lz1 3
For full details write to; EE

PRECISION PETITE LIMITED

119a HIGH STREET TEDDINGTON MIDDLESEX TW11 8HG TEL:01-9770878



ew 'L’ series irons, designed to latest
safety standards. Outstanding
performance, lightweight and easy
maintenance. New non-roll GRP
safety handles. Ceramic and mica insulated
elements enclosed in stainless steel shafts.

Fully earthed with screw connected
3-core leads. Interchangeable, non-seize iron-
coated bits.

MODEL LC18 18 watts

s

Lightweight, high-performance iron for all
soldering from calculators to T.V. sets. Fitted
with 3.2 mm bit and complete with spare bits
1.6 mm, 2.4 mm and 4.7 mm. £9,78 including
P & P and V.A.T. 240 volts standard but also
available 12 and 24 volts.

C35S CORDLESS SOLDERING IRON

Built-in rechargeable batteries and twin
spotlights. Heats in seconds, Solders safely
anywhere. Complete with mains charger, ]
sponge, 3 different tips and screwdriver. B

Best of its kind available. e
£26.08 including P & P and V.A.T. i
TRANSISTOR TESTER

Tests and identifies PNP or NPN davices
both in or out of circuit. Two self-identifying

leads, using coloured LED
4
-

indjcators, self-powered by
PB3 battery £23.93
including Battery, P & F
and V.A.T.

Order direct at these special
mail order prices. Leaflets giving
full information available on request from:

Light Soldering Developments Limited, Dept. E.E.

97/99 Gloucester Road, Croydon CRO 2DN
Telephone: 01-689 0674 Telex: 8811946

JOIN UP WITH
LITESOLD.

MODEL LA12 12 watts

Similar to LC18 but with extra slim shaft
and bits for fine work. Fitted with 2.4 mm bit
and complete with spare bits 1.2 mmand 3.2 mm
£8.15 including P & P and V.A.T. 240 volts
standard, also available 6, 12 and 24 volts.

No. 3 SAFETY SPRING
STAND for LC18 & LA12
Complete with sponge
and location for spare bits
£4.41 including P & P and
V.AT.

NEW G100 SOLDERING GUN

Safe 100 watt instant-heat, trigger
operated tool. Heats and cools in seconds. With
spotlight. For difficult or large joints, and

* shaping plastics. Ideal domestic and workshop
tool. Complete with 2 spare tips, spanner, solder
and flux £14.11 including P & P and V.A.T.

IIYRESOLD,

LIGHT SOLDERING DEVELOPMENTS LIMITED

Everyday Electronics, April 1980
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Allthese
advantages...

® Instant all-weather starting

® Smoother running

® Continual peak performance

® Longer battery & plug life

©® Improved fuel consumptlon

® Improved acceleration/top speed
® Extended energy storage

.In kit form

SPARKRITE X6 s alugh pertormancs top quahity imiductive
chischarge electt omic ignition system designed for theolbetromes
D 1Y world 1t has been tried. tested and proven to e atterly
reliable Assembly only takes 1 2 hoursandinstadlation
evertless due to the patented “clipr on’ easy fitting

The superb techmeal design of the s
Sparkrtecircut eliminates problems of thye |
contact breaker Thereas no nusfire due to /
contact briaker bounce whiuchis elinumated
electromcally by a pulse suppression 5
circuit which prevents the nmt frong of th
pomts bounice open at tughh R P M
Contact bristker hurnas ehnunated by
reducing the current by 95°, of the norm

There s also a unicpie extenedec dywell
crcut which allows e cod a longer
penod of ime tostore ts ener gy hoefor
dhischargpmeg to the plugs The unit me luedes,
ot i statu tanng light s fune ton
hght Land securdy changeover swate
Wilt work all rev counters

Fits all 12 v negative-earth vehicles -
with coil/distributor ignition up to 8 cylinders.

THE KiTCOMPRISE SEVERY IHINGNEEDED

Die pressed case Ready dolled alunmmium exteaded

base and haat sink cod mounting clips and accessores Al kit

components are quacanteed for a persad of 2 years from date of

purchase Fully Hustrated assembly and instaltation mstruchons are

included Roger Clark the worid famous ralty driver
says ‘Sparkriteelectronicignition systems
are the best you can buy’”

Spamliia

HIGH. PERFORMANCE
ELECTRONIC IGNITION

Electronics Design Assoc.
82 Bath Street, Walsall wS1 3DE

Electronics Design Associates, Dept. EE 480
82 Bath Street, Walsall, WS1 3DE. Phone: (0922) 614791

Name
Address

Phone your order with Access or Barclaycard

| enclose chequeiPQ's for
Inc VAT, and PP QUANTITY REQD.
X5 KlT £1695 Cheque No
ACCESS OR BARCLAY CARO No. Send SAE f brochure only required

226

ELECTRONIC BOOKS
Ref. Title
126 BOYS BOOX OF CRYSTAL SETS

Price
25p

200 HAND BOOK OF PRACTICAL ELECTRONIC MUSICAL NOVELTIES 50p

202 HANDBOOK OF IC EQUIVALENTS AND SUBSTITUTES 100p
207  PRACTICAL ELECTRONIC SCIENCE PROJECTS 3p
208 PRACTICAL STEREO AND QUADROPHONY HANDBOOK 5p
218  BUILD YOUR OWN ELECTRONIC EXPERIMENTERS LABORATORY 85p
2n 28 TESTED TRANSISTOR PROJECTS p
222 SOUD STATE SHORT WAVE RECEIVERS FOR BEGINNERS 95p
224 50 CMOS IC PROJECTS 95p
225 A PRACTICAL INTRODUCTION TO DIGITAL ICs 95p
226 HOW TO BUILD ADVANCED SHORT WAVE RECEIVERS 120p
227 BEGINNERS GUIDE TO BUILDING ELECTRONIC PROJECTS 125p
RCC RESISTOR COLOUR CODE DISC CALCULATOR 20p

BP1  FIRST BOOK OF TRANSISTOR EQUIVALENTS AND SUBSTITUTES 80p
BP7 RADIO AND ELECTRONIC COLOUR CODES AND DATA CHARTS 25p
BP14 SECOND BOOK OF TRANSISTOR EQUIVALENTS AND SUBSTITUTES 110p

BP32 HOW TO BUILD YOUR METAL AND TREASURE LOCATORS 95p
BP43 HOW TO MAKE WALKIE-TALKIES 125p
BP48 ELECTRONIC PROJECTS FOR BEGINNERS 135p
BP56 ELECTRONIC SECURITY DEVICES 150p
BP37 HOW TO BUILD YOUR OWN SOLID STATE OSCILLOSCOPE 150p
BP58 50 CIRCUITS USING 7400 SERIES ICs 135p
BP53 SECOND BOOK OF CMOS ICs PROJECTS 150p
BP81 BEGINNERS GUIDE TO DIGITAL TECHNIQUES 95p

Please add 20p p & P per book No VAT on books. Send SAE for full list of Baban| Books

DIL SOCKETS

8pln 10p 20pin 26p ::ng
14 pin 11p 24 pin 30p CCN-A5W
16 pln 12p 28 pin 40p
18pin 24p  40plin 5t Cxarw
P P pin 51p %25
IC INSERTION/ Cla Rl
EXTRACTION Spare Blts
TOOL 50p Stand
TRANSISTORS | LINEAR ICs
AC126/7 25p | CA3046 100
AC128 25p | CAB3080E 2p
AC176 25p | CA3089E 225p |
AD149 70p | CA3090 375p
AD161/2 p | CA3140E 50
8C107/8 1ip | ICLB038 340p
109 12p | LF3s56P 95p
BC177/8 17p | LM301A 36p
78 18p | LM309K 135p
BC182/3 10p | LMast 120p
184 11p | LM324 70p
BC212/3 11p | LM33g 5p
BC214 12p | LM34s 95p
BC548 16p | LMarr 175p
BCYT1/2 22p | LM3s0 90p
BC131/2 50p | LM3siAN  130p |
SA12 50p 710 50p
TIP3 A s8p | LM741 20p ‘
TIP32A 68p | LM748 35p
TIP33A 90p | LM3900 70p
TIP34A 1150 | LM3909 100p |
TIP41A 65p | LM3o11 130p
TIP42A 70p | LMd4136 120p
ZTX108 12p | MC1310P 130p |
2N2219A 30p | MC1458 55p |
2N2222A 25p | MC334oP 120p
2N2369 A 20p | MC3360P 20p |
2646 50p | NES31 140p
2N2926 8p | NES55 22p
2N3053 30p | NE558 T0p
2N3055 43p | NESB7 175p
2N3442" 140p | SN76003N  175p
2N3773 300p | SN76013N_  140p

o
F 1
=3
12
H
»
]
°

SN76013ND  120p

2N3702/2 12p SN76023ND  120p
2N4123 27p | SN76033N  175p
2N4401 27p | TBAG41B11 225p
2N5191 83p | TBAB0D 100p
2N5194 90p TBA810S 110p
2N5245 40p | TCA940E 175p
2N5401 50p | TDA1022 600p
2N5457/8 40p | TLOT2 90p
N5459 40p | TLOY4 150p
2N6107 TLosY 48p
2N6254 130p | TL084 130p
2N6247 190p | TLo82 90p
2N6290 85p | ZN414 100p
40673 75p | ZN425E 400p
40871/2 90p | ZN1034E 200p |
OPTO-ELECTRONICS

Red Leds Displays

0-125” 13p DL707 130p TIL311 600p
0:2” 34p DL747 240p TIL321 120p
Green FND500110p TIL322 120p
0-125” 18p FND507110p 3015F 200p
0-27 20p ORP12 90p

Clips  3p 2N5777 45p

EXPERIMENTOR BREADBOARDS
No soldering sultabie for DIL ICs

EXP325 {1 |C up to 22 pin) 170p
EXP 300 (up to 5 x 14 pin) 57Sp
EXP600 (up to 1 x 40 pln) 630p
EXP350 (up to 2 x 14 pin) 315

ngTg BOARDS SOLDERLESS
Socket Strips/Bus Sirlps/Binding

Posts mounted on sturdy base plate

PB B 6 x 14 pin DIL ICs 0
PB 100 10 x 14 pin DIL ICs 11-80
PB 102 12 x 14 pin DILICs 22-85
PB 103 24 x 14 pin DIL ICs
PB 104 32 x 14 pin DIL ICs
(Th)e above boards are sultable for aIl DIL

VAT Rnle. Please add 15/, to your total.

Please send SAE for full Ilst.

CALLERS WELCOME MON FRI 9.30-5.30
10.304.30

ANTE;( SOLDERING |

VERO-BOARDS
2'1 Copperclad

x5 SSp
00 5 g 48p
415p 33 X3 02p
2 31 x 58p
420p 3 x 17 222p

4200 V-Q Board for ICs
570p Eo track cutting 105p

kt. of 100 pins S5p
50p Insertlon Tool 100p
160p S.F. Cutter 8%
TTL/CMOS 4016 43p
7400 15p 4017 80p
7401 15p 4018 S0p
7402 15p | 4019 45p
7403 15p | 4022 100p
7404 1Ip 4023 22p
7408 19p | 4024 50p
7410 15p | 4027 S0p
7413 30p 4030 55
T414 80p 4046 110p
7416 27p | 4050 D
7420 17p | 4049 45p
7427 4p 4051 80,
7430 17p 4059 $00p
7432 30p 4069 20p
T440 17p | 4070 20p
T447A 80p 4081 20p
7448 80p 4098 120p
7450 17p 4411 £11
7470 38p 4502 120p
7473 30p 4503 Top
7474 24p 4511 150p
7475 36p 4516 110p
7476 I5p 4520 #0p
7483 30p 4528 120p
7486 34p 4584 0p
7490 P
7489 175p
T492A 46p VOLT,
7493 33p | REGULATORS
14107 34p 1 Amp +ve
74121 28p Plastic
74123 55p | SV T0p
74141 T0p 8V Top
74154 100p | 12V T0p
14157 T0p 15V T0p
74160 100p 18v 0p
74161 100p | 24V Wp
T4164 120p 1 Amp —ve
74198 150p 5V Wp
12v %0p
Also fuli 74LS 15V 0p
Serles available
4000 C-MOS OTHER
4001 25p LMAITT 200p
4009 40p LM323K 550p
4010 50p 18H05 57%p
4011 2lp | 78MGT2C 140p
4013 50p LM723 37p
MULTIMETERS
Pocket Multimeter
LT22 (20K/ V) 12-0f
Microtest 8OR 16-00 P & P 0-75
Supertester 680R  33-50 P& P 100

STABILISED POWER SUPPLY

400mA 3V 8V 7-5V 8V 5-1¢
ULTRASONIC TRANSDUCERS

Rx & Tx 3-45 pr
LOGIC PROBE £18:00
LOGIC PROBE KIT £15-73

SUBMINIATURE SWITCHES (Toggle)
SPST 60p SPDT -65p PDT Top
Push to Maks 15p Push to Break 22p
Silde DPDT 18p

LOUDSPEAKERS
24" 85p 21" 64R 30p
13 8R 80p

Add30pp & p
(75pp & p for
officlal orders)

TECHNOMATIC LTD

17 BURNLEY ROAD, LONDON NW10
(2 minutes from Dollis Hill Tube)

Tel. 01-452 1500

Tix. 922800

Everyday Electronics, April 1980



E.E. PROJECT KITS

Make us YOUR No. { SUPPLIER OF KITS and COMPONENTS
for E.E. Projects. We supply carefully selected sets of parts to enable
you to construct E.E. projects. Project klts include ALL THE ELEC-
TRONICS AND HARDWARE NEEDED—we have even included
appropriate screws, nuts and I.C. sockets. Each project kit comes
complete with its own FREE COMPONENT IDENTIFICATION
SHEET. We supply—you construct. PRICES INCLUDE CASES
UNLESSOTHERWISE STATED.BATTERIES NOTINCLUDED.
IFYOU DO NOT HAVE THE ISSUE OF E.E, WHICH CONTAINS THE
PROJECT—YOU WILL NEED TO ORDER THE INSTRUCTIONS/
REPRINT AS AN EXTRA—39p. each.

MICRO MUSIC BOX. Feb. 80 £13-82.
Grey Case £3 63 extra

SIMPLE SHORT WAVE RECEIVER.
Feb. 80, £20-47, headphones £3-28.
SLIDE/TAPE SYNCHRONISER. Feb.
80. £10-4

MOR,SE PRATICE OSCILLATOR. Feb.
80. £3-7

umtaomm BURGLAR ALARM. Dec.
79

LIGHTCALL. Dec, 79. £8-30.

BABY ALARM. Nov. 7¢ £8°20

OPTO ALARM. Nov. 79 £5-77 Inc.
optional ports,

MW /LW RADIO TUNER. Nov. 79 £15-50
less dial.

3 FUNCTION GENERATOR. Nov. 7%
£18-44 less polnter, case extra £7-18.
ONE ARMED BANDIT. Oct 79. £18-39,
case extra £3-98,
HIGH IMPEDANCE VOLTMETER.
Oct. 79, £15-87,

LIGHTS ON REMINDER. Oct. 79. £4-85.
CHASER LIGHTS. Sept. 76. £18-95.
X'ARICAP M. W, RADIO. Sept. 79

TRANSISTOR TESTER.
Sept. 79. £6

EL!CTRONIC TUNING FORK Aug. 79
£9-15. Sultable microphone & plug £1-59
extra.

WARBLING TIMER. Aug.79. £6-25

9V POWER SUPPLY Aug. 79. £9-984 inc.

pch.

SWANEE WHISTLER Aug. 79£3-19
TO;JCH ON PILOT LIGHT Aug. 78
336

£
QUIZ REFEREE Aug. 79, £5-85.
VOLTAGE SPLITTER. July 79. £3-41,
DARKROOM TIMER. July 79. £2-47,
x‘ATER LEVEL INDICATOR. July 79.
60,
TREMOLO UNIT. June 79. £11-26,
ELECTRONIC CANARY. June79. £4-99.
IiO:I COST METAL LOCATOR. June
9.
Hnndle & coll Iormer parts extra £8-85.
METER AMPLIFIER. June 79, £4-32.
QUAD SIMULATOR June 79. £6:25.
INTRUDER ALARM. May 1979, £18-71,
Less E')(I. Buzzer & Lamp and Loop Com-
ponen
SHORT WAVE CONVERTER. May 79.
£15:36 Inc. cases.
THERMOSTAT. ‘PHOTO' SOLU-
TIONS. May 79. £16-02, Less socket, tube
and grease.
SHAVER INVERTER. Aprli 79, £14-46.
{R.ANSISTOR TESTER. April 79,
TOUCH BLEEPER. Aprll 79, £3-34.
ONE TRANSISTOR RADIO. Mar. 79,
zl.th“AmpIIner & Headset. Less case.
TIMI DELAY INDICATOR. Mar. 79.

VIRSATILE POWER SUPPLY. Mar.

AUDIO MODULATOR. Fab, 79, £1:56

Inss case and pins.

LW CONVERTER, Feb. 79. £6-46.

THYRISTOR TESTER. Feb, 79, £3:03,

ADJUSTABLE PSU. Feb. 70. £2460,
Cass (horlzontal layout) £5-21 extra,

LIGHTS REMINDER. Jan, 79, £4 64.

CONTINUITY TESTER, Jan. 79. £5:02,

FUZZ BOX. Dec. 78, £5-53,

VEHICLE IMMOBILISER. [nc.

Dec. 78. £5:74.

"“HOT LINE" GAME. Nov, 78. £4-65 lgss

case & rod.

AUDIC EFFECTS OSCILLATOR. Nov.

78. £3-81 inc. board,

FUSE CHECKER. Oct. 78. £1 97.

€.MOS RADIOQ. Oct. 78. £9-39.
TREASURE HUNTER. Oc! 78. £17-86

less hundle & coll former.

PCB.

GUITA TONE BOOSTER. Sept.
£4-99 Inc. p.c.b.
SOUND TO LIGHT Sept. 78. £6-98,

FILTER. £1-6i
SLAVE FLASH Aug. 78. £3- ZOIES! SK1,
LOGlC PROBE. July 78, £2-
IN SITU TRANSISTOR TESTER
June 78,
lsUAL CONTINUITY CHECKER.
June 78. £3-72 Inc. probes.
FLASHMETER. May 78. £12-8¢ less calc
and diffuser.
POCKET TIMER. Aprll 78. £2-
WEIRD SOUND F ECTS GENERA-

TOR. Mar. 78, £4 -6
CHASER LIGHT DISPLAY Feb. 78.
£23:59 Inc. p.c.b. case extra £5-21,
AUDIO VISUAL METRONOME. Jan. 78

£4-93.
RAPID DIODE CHECK. Jan. 78. £2-34,
AUTOMATIC PHASE BOX. Dec. 77.
£8-55 Inc. p.c.b.
VHF RADIO. Nov. 77, £14-36.
ULTRASONIC REMOTE CONTROL.
Nov./Dec. 77, £16 0
TREASURE LOCATOR Oct. 77. £10-81
case extra. £3-33. Less handle, etc,
ELECTRONIC DICE. March 77. £4-83.
S0IL MOISTURE INDICATOR. June
77. £4:07 inc. probe,
PHO.N!'/DOORBELL REPEATER. July
71, &
CAR BATTERY STATE INDICATOR.
Sept. 78. £1-79 leas case Inc, PCB
R.F. SIGNAL GENERATOR. Seot 78.
£18:17 less case.
TRANSISTOR TESTER. Oct. 77. £7-18
case extra £
'IA7D2!°N CAPACITANCE UNIT. Sept.
A.F. SIGNAL GENERATOR. Aug. 78
less dial. £12-89.

ATCH-A.LIGHT. Mar. 78, £8'04.
CAR SYSTEM ALARM. Feb. 78, £6:10.
ulAanon! ENHANCER. Jan. 79.

PASSIV! MIXER. OcI 78, £3-72.
MIC AMP. Dec. 78. £2-80.
AUDIBLE FLASHER Dec. 78, £1-21,

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

LOW COST E.E. June 79

METAL LOCATOR

COMPLETE KIT with HANDLE, COIL
FORMER, SCREWS etc., ELECTRONIC
COMPONENTS and Casa £10.99.

or separately ELECTRONICS & CASE
£5-44, HARDWARE £5§-

3 ‘BAND S.W. RADIO

Simple T.R.F, Deslgn. Coverlng most
Amateur Bands_and Short Wave Broad-
cast Bands. Five controls:—Bandset,
Bandspread, Reactlon, Wavechange and
Attenuator. Coli selection js by Wave-
change Switch. Use with Headphones or a
Crystal- earplece, Kit comalnu all the

ts requlred, Incl P.C.

Board & Case. Instructlons are Inciuded
with this kit.
KIT: £18-97. Headphones extra £3-28.

MARCH 80 KITS

CABLE & PIPE LOCATOR. £3:40 less
colf former,

811"E’I:EO HEADPHONE AMPLIFIER.

DOORBELL REGISTER. £3-39

5 RANGE CURRENT LIMITER. £4-24,
KITCHEN TIMER. £12-46.
UNIBOARD TOUCH SWITCH. £8-65.

——MAGENTA ELECTRONICS LTD.-

1980 ELECTRONICS CATALOGUE

Magenta's Catalogue has been carefully
designed for E.E. Readers. Product Data
and lliustrations make the Magenta
Catalogue an Indispensable guide for
the constructor. Catalogue Includes:
ElocIronlc Components, Hardware,
s, Tools, Test Equipment, details
oI adeIIIIEd Items and Clrcult Ideas
for you to bulld:
No minlmum order—all products are stock
fihes. First class dellvery of first class

components. Sena lor your copy and sea
how easy It is to use the Magenta Cata-
logue! Write today enclosing 6 x 10p
stamps.

FEB-APRIL NEWSHEET~— Send large
S.A.E. Automatically Included with
catalogues and orders. Keeps you up to
date with Magenta and Inciudes extra
circuit ldeas.

EUROBREAD BOARD. £6-20.
k?xv COST LONG NOSE PLIERS.
97,

LOW COST CUTTERS. £1-98.
SWING STORAGE DRA WERS £5-98.
MULTIMETER TYPE 3100,0000.p.v. with
transistor tester ranges £39-95.
WIRELESS INTERCOM 2 STATION
£42-95.

SIREN. 12V £5-95,

P.C.B. ASSEMBLY JIG. £11-98,
P.C.B. ETCHING KIT, £4-98,
A.M.-F.M, AIRCRAFT BAND POR.
TABLE RADIO £10-95,

WIRE STRIPPERS & CUTTERS £2-21.
ULTRASONIC TRANSDUCERS. £5-50

palr.
P.A, MICROPHONE colled lead &
switch £4-6

STEREO MICROPHONE PAIR £10-95,
MULTIMETER TYPE 1.1 000 0.p.v. with
probes. 2” x 34" x 17, £6:9
MULTIMETER TYPE 2. 20000 0.p.v. and
probes, 57 x 34”7 x 11”7, £14
F.M. INDOOR AERIAL. 51p
TELESCOPIC AERIAL. 120 c.m. £2-38.
TELEPHONE PICK-UP COIL. 72p,
CRYSTAL MICROPHONE INSERT.
p.

SPEAKERS MINIATURE. 8 ochm 87p.
64 ohm 98p. 80 ohm £1-.28

PILLOW SPEAKER. 8 ohm 98p.

§” ROUND SPEAKER. 8 ohm, 5W. £2-20.
CABINET SPEAKER. 8 ohm, SW. 57
speaker, Cablnet 107 x 77 x 47. £6-15.
RE-ENTRANT HORN SPEAKER.
8 ohm S.W. Horn dia. 54", £5-27.
EARPIECES. Crystal 48p. Magnetic 18p.
STETHOSCOPE ATTACHMENT. Fits
our earpleces 89p.

BUZZER. 6V 82p. 12V 85p.

MONO HEADPHONES. 2K. Padded.
Superlor. Sensltive. £3-28.
STEREO HEADPHONES. §
Padded, £4-35.

ohm.

INTERCOM. 2 Station. Desk. £7-48.
MICROPHONE DYNAMIC. 600 ohm.
Cassotte type. £1-38,

DENTISTS MIRROR. Adjustable, £2- ¢4,
JEWELLERS EYEGLASS, £1-08p
TRIPLE MAGNIFIER. £1-63.

HAND MAGNIFIER. 37 Lens. £3-43.
SPECTACLE MAGNIFIER Clips on to
spectacle frame, £4-6!

ILLUMINATED MAGNIFIERS. 14” lens
£1-10. 3” lens £2-98.

POCKET TOOL SET. 20 piece. £4-09.
SCREWDRIVER SET. Six plece. £2:18.
Q MAX PUNCH. " £2-98, {” £3-06.
t7 £3-17. 1" £3-24,

DRILL 12V. Hand or stand use. £10-98,
Stand £6-88.

CAPACITANCE SUBSTITUTION
BOX. Nine values, 100pF—0-22uF. £2-98.
QUICKTEST. Malns connector. £7-36.
PLUG IN POWER SUPPLY. 6, 7-5-0v
d.c. 300mA,

SPRINGS— SMALL 100 Agstd, £1-08.
CROC CLIP TEST LEAD SET. 10 leads
with 20 clips. £1-15,

DIMMER SWITCH. 240V. 800W, £4-48.
TRADITIONAL STYLE BELL. 3-8V.
70mm chrome gong. £1.60,
UNDERDOME BELL. 4-10V. Smart. Dia,
70mm. £2-48,

F.M. TUNER CHASSIS, 88-108MHz. 9V
d.c. £9°

MORSE KEY High speed. £4-28.
PANEL METERS. 60 x 4Smm. Modern
style. S0uA, 100uA, 1mA, 1A, 25V d.c

NIGHT LIGHT. Pfug type. £1-08,
CONNECTING WIRE PACK. 5 x Syd.
colls. 55p.

VERO SPOT FACE CUTTER. £1-21.
VERO PIN INSERTION TOOL. 01"
£1-66, 0157 £1-67.

RESISTOR cm.oun CODE CALCU-
LATOR

ADVENTURES WITH ELECTRONIC

by Tom
Duncan

MAGENTA glves you FAST DELIVERY BY FIRST CLASS POST OF QUALITY
COMPONENTS & KITS. All praducts are stock lines and are new & full upeclﬂcallon
uwsa'flve personal service & quality products to all our customers—HAVE YOU TRIED

MAGENTA ELECTRONICS LTD.

ER15, 98 CALAIS ROAD, BURTON-ON-TRENT, STAFFS.,
DE13 0UL. 0283-65435. 9-12, 2- 5 MON.-FRI.

OFFICIAL ORDERS FROM SCHOOLS,  ALL PRICES INCLUDE 15% VAT

ADD 350 POSTAGE TO ALL ORDERS,
UNIVERSITIES ETC. WELCOME. L ORDED S ST iRy Eransy
MAIL ORDER ONLY. ENQUIRIES MUST INCLUDE S.A.E.

An easy to follow book suitable for all ages, ideal for beginners. No
Soldering. Uses an 'S Dec’ breadboard. Gives clear instructions with
lots of pictures. 16 projects—including 3 radios, siren, metronome,
organ, intercom, timer, etc. Helps you learn about electroni¢ com-
ponents and how circuits work. Component pack includes an S Dec
and the components for the projects.

Adventures With Electronics £1%-75.

Component Pack £16-72 less battery.

TEAGH IN 80

E.E. SERIES—ALL COMPONENTS IN STOCK NOW FOR
FAST DELIVERY. All top quality components as specified by
Everyday Electronlcs. Our kit comes complete with FREE COM-
PONENT IDENTIFICATION SHEET. Follow this educational
serles and learn about electronics-—Start today LIST A & B com-
ponents £22-95 also available LIST.C (parts 7-12) £2-45. All orders
sent by FIRST CLASS POST. Our kit contains all these parts:—
LIST A & B: METER, BREADBOARD, TRANSFORMER, LEDS,
POTENTIOMETERS, SWITCHES, SPEAKER, PLUGS, SOCKETS,
BATTERY CLIPS, WIRE, CABLE, FUSES, FUSE-HOLDERS,
KNOBS, RESISTORS, PHOTOCELL, DIODES, CAPACITORS.

CASE WOODWORK KIT £5-98 extra. Complete kit for tutor
deck woodwork, contalns all the softwood, hardboard, ramin.
panel pins, adhesive, screws, feet, strap-handle, and fixings.
Cut to size and ready to assemble.

AND ELECTRONICS

ANTEX X25 SOLDERING IRON

25W £4-98

SOLDERING [RON STAND
£2:03

SPARE BITS. Small. Standard,

Large. 65p each.

SOLDER. Handy size 78p.

IDEAL SOLDERING EQUIPMENT FOR THE TEACH IN

DESOLDER BRAID 69p

HOW TO SOLDER BOOKLET
12p

HEAT SINK TWEEZERS 15p.

SOLDER BOBBIN 30p

DESOLDER PUMP £6-98
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ELECTRONICS &
TIME CENTRES

’ [Nlevac

QUARTZ LCD
11 Function
Slim Chronograph

i2:30%

ming  secs

Hours

B 14

date  dey

Month

0:00o0

Min  secs $/101/100

6 digit, 11 functions,
Hours, mins., secs., day,
date, day of week,
1/100th, 1/10th, secs.,
10X secs., mins.

Split and lap modes.
Back-light,.auto calendar.
Only 8mm thick.
Stainless steel bracelet
and back.

Adjustable bracelet.

SAME DAY DESPATCH.
M3  Price includes POST & PACKING

Price only
£9.95

Also available:
SOLAR CHRONOGRAPH
M3 Price £11.95

QUARTZ LCD
ALARM
with Snooze Alarm

2305

ming  secs

Hours

B IHm

Month

date  day

1:300A

6 functions plus Alarm.
Conference signal,

5 minute snooze alarm,
Conference signal sounds
4 secs. before main alarm
t0 give advance warning
and an option to cancel.
Snooze sounds 5 mins,
after main alarm and is
always preceeded by the
conference signal.

SAME DAY DESPATCH.
M4

Price includes POST & PACKING

QUARTZ LCD
ALARM CHRONOGRAPH
with 12/24 display

I2:307%

Hours: mins  seca

Price only -
£9.95

day of week, alarm,

M16

B 4 F...,..,,, 1
=== || F543s: |f
0:000 £
1:30r

Hours, mins, secs, day
of week. Month, date,
Price only

£13.95

Also available;
SOLAR ALARM CHRONO
M7 Price £17.95

hour, mins., a.m./p.m,
24 or 12 hour display
mode. Alarm test,
Chronograph, lap
time, stop watch 1/10
secs,

Price includes POST & PACKING

QUARTZ LCD
Ladies Day Watch &

Hours, mins,, secs., day,
date, back light, auto
calendar.

i2:30 (

Hours

B 4

date

B

Fully adjustable bracelet.

Only 25 x 20mm and .
6mm thick. Price only
Silver or Gold. £7.95

HANIMEX Electronic LED
Alarm Clock

Features and Specification:

Hour, minute display. Large LED display with
p.m. and alarm on indicator. 24 Hours alarm
with on/off control. Display flashing for power
loss indication. Repeatable 9-minute snooze.
Display bright/dim modes control. Size: 5.15"
x 3.93" x 2.36” (131mm x 11mm x 60mm).
Weight: 1.43 Ibs {0.65 kg).

i

| \

/

M13

——— —— Send for our trade price list and order
LI :J__-_,:__ details. Sell our products to your
) Ve friends and earn yourself
Price only Mains operated. Sece Price only £££,
£10.20 Thousands sold! | M1 saME DAY DESPATCH, £6.95  P.&P. included S

M15 SAME DAY DESPATCH. P.&P. included

QUARTZ LCD

i£-30

Hours

B4

Month

ming.

dete

Secs
Hours., mins., secs., day, date,
backliight and autocalendar.
Bracelet fully adjustable to
suit slim wrists,

State Gold or Silverfinish,
Only 25 x 20 x 6mm.

QUARTZ LCD
5 Function
Hours, mins., secs.,
month, date, auto
calendar, back light,

quality metal
bracelet. 6mm thick.

30
A

Ladies Cocktail Watch

Beautifully designed with a very thin bracelet.

M18 SAME DAY DESPATCH.

Price oniy
£14.95

P.&P. included

METAC GUARANTEE

All METAC products carry 12
months guarantee and we also
refund your money if not satis-
fied with our goods or service in
the first 10 days.

METAC's well equipped service
centre minimises service delays.
Please note, we do not delay
your order to clear cheques.

Telephone your order using
Barclaycard/Access
Number on on

03272 -

76545
or

01-723 4753

ing s
our answeri?
24&% COMPLETETH

couPON

ervice

WHOLESALE MAIL ORDER

228
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NEW 24 HOUR
DESPATCH SERVICE

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

327 EDGWARE ROAD,

Telephone: 01-723 4753

LONDON

LONDON W.2

VISIT OUR ELECTRONIC TIME CENTRES

AND SEE ONE OF THE MOST IMPRESSIVE QUARTZ WATCH

RANGES IN BRITAIN
DAVENTRY

67 HIGH STREET,
DAVENTRY, NORTHANTS.

Tel: 03272 76545/77659

NORTHAMPTON

ST. GILES SQUARE,
NORTHAMPTON

{Opens 1st February, 1980)

QUARTZ MELODY
Alarm Chronograph
INCREDIBLE WATCH 34 Functions

Chronograph

5 independent working modes,
day of week in English, French

or German. (Just select the one :

you like). Hours, mins., secs., Price only
day, date, countdown alarm, £19.95
dual time zone, 1/100th sec.,

stopwatch. Lap/split time, Price includes
1st and 2nd place times, POST &
Melody test function, PACKING

M30 SAME DAY DESPATCH.

CASIO CHRONO
95QS — 328

Stainless stesl case, water
resistant to 66 feet. Hours,
mins., secs., am/pm, year,
month, date, day. Auto
calendar, Pre-programmed
until the year 2028, 12/24
hour. Stopwatch function,
Range 7 hours, 1/100 sec.
(Mode) Net time/tap-time/
1st - 2nd place times.

Dual time function.
Accuracy 16 secs. per
month, Battery life approx.
4 years,

M22 SAME DAY DESPATCH.

Price only
£23.95

CASIO F-200
Sports Chrono

Attractive Mans watch in
black resin with mineral
glass. Hours, mins., secs.,
am/pm, Month, date,
alpha-numeric day. Auto-
calendar set 28th Feb,
Stopwatch working range
1 hour, units 1/100 sec.
Mode, Net Time/lap/
time/1st - 2nd place times
Accuracy approx. 15 secs.
per month.

Battery 12 months,

Price only
M24 same pay pespaTcH.  £15.95

CASIO ALARM

CHRONO
81CS - 368

Hours, ming, secy., day,
and siso day, month end
year perpetusl autgmatic
calendar, 100th sec.
chronograph to 7 hours,
Net timetap/time /15t
and 2nd plece times. User
aptiona! 12/24 hr. disptay.
24 Alsrm. User optional,
hourly chime, Backlight,
minersl ghass, staintess
steel, Water resistant to

N eroata yecm Price only
M25 SAME DAY DESPATCH. £35u95

CASIO F-8C
3 year battery life

Hours, mins., secs.,

am/pm, date, day.
Auto calendar set
28th February.

Accuracy 15 secs.
per month,

Battery tife approx.

3 years. .
y Price only

M36 saMe pay pespaTcH. £10.95

SEIKO
CHRONOGRAPH

Hours, mins., secs,, and
day of the week. Month
date and day of the week.
Stopwatch display —
Hours., mins., secs., up to
12 hours {mins., secs.,
1/100 secs. up to 20
minutes). Lap timing.
Continuous time
measurement of two
competitors. Stainless
steel, mineral glass.

Price only

SAME DAY DESPATCH. £39.95

M33

POST COUPON TO:
L

including POST & PACKING
==

SEIKO ALARM

CHRONOGRAPH -

With WEEKLY Alarm, o
Hours, mins., secs.,
month, date, day,
am/pm. Weekly alarm
— can be set for

every day at designated
time, e.g. 6.30 am on
Monday, Wednesday
and Friday. Alarm set
time displayed above
time of day. Full
stopwatch functions,
laptime, split etc.

SAME DAY Price only

DESPATCH. £79.95
M10 including POST & PACKING

SEIKO DIGI-ANA
CHRONOGRAPH  —

TIME AND CALENDAR
FUNCTION

Analog part display
Hour, mins., secs,
Digital part display;
Hour, mins., secs.,
date, day and colon,
Calendar-month,
date, day, stopwatch
— Hour, mins,, secs,,
1/100 secs. LAP/
STOP and stop marks.
Counter-function.
Time and calendar

¢

1
I
|

:

setting function, | Ty
Price only
SAME DAY DESPATCH. £79.95

M62 including POST & PACKING

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

Please send me

| enctose P.O./Cheque value

Everyday Electronics, April 1980

Barclaycard/Access NO. .....ocevvcvveeinnnne

POST, PACKING AND VAT INCLUDED
W SEEN SRR SEIS SN S

PLEASE COMPLETE BOTH COUPONS
FROM:

l METAC ELECTRONICS & TIME CENTRE, eE.4.0,

67 HIGH STREET, DAVENTRY, NORTHANTS.
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U.K. RETURN OF POST MAIL-ORDER SERVIGE ALSO WORLD WIDE EXPORT SERVICE

R.C.S. LOUDSPEAKER BARGAINS

3ohm. 6 x 4in. £1:50. 7 x 4In £1 50. 8 x S5in. £2-50. 3in.
£1-80. 8In. £2-60. 10In, £3. 12in, &
8 ohm, 2%in. £1-50. 3In. £1-50. 5|n "£1-50. 10in. £3. 12In. £4.
16 ohm. 6 % 4In. £1-50. 7 x 4In. £‘I 0. 5In. £1-50. 8In. £2°60.
10In £3.12In. £4, 10 x 8in, £3-5

LOW VOLTAGE ELECTROLYTICS
1, 2, 4, 5, 8, 16, 25, 30, 50, 100, 200mF 15V 10p,
500mF 12V lSp 25V 20p 50V 30p; 1200mFI76V 80p.
1000mF 12V 17p; 28V 35p; 50V 47p; 100V 70p;
2000mF 6V 25p; 25V 42p; 420mF/500V £1-30.
2500mF 50V 62p; 3000mF 25V 47p; 50V 65p.
3300mF 63V £| 20; 4700mF 63V £1-20; 2700mF/76V £1.
§000mF 35V 85p. 5600mFI76V £1-75.

HIGH VOLTAGE ELECTROLYTICS

8/350V 22p 84-8/450V 50p 504 50/300V 50p
16/350V 30p 8+416/450V 50p 324-32/450V I5p
32/500V 75p 164-16/450V 50p  1004-100/275V 65p
50/350V 80p 32+4-32/350V 50p 150+4-200/275V 70p

MANY OTHER ELECTROLYTICS iN STOCK

SHORT W AVE 100pf air spaced gangable tuner, 95p.
TRIMMERS 10pF, 30pF, 50pF, 5p. 100pF, 150pF, 15p.
CERAMIC, 1pF to 0-01mF, 5p. Sliver Mica 2 to 5000pF, 5p.
PAPER 350V-01 p; 0:5 13p; 1mF 150V 20p; 2mF 150V 20p
400V-0-001 to 0-05 Sp; 0-1 95p; 025 25p; 0-47 A5p
MICRO SWITCH SINGLE POLE CHANGEOVER 20p.
SUB-MIN MICRO SWITCH, 25p. Single pole change over.
TWIN GANG, 385 4 385pF 309: 500pF slow motlon 75p.
365 4+ 365 + 25 + 25pF. Slow motion drive 85p.
1209F TWIN 6 ANOD 50p; 365pF TWIN GANG, 78p.
TWIN GANG 25pf slow motion 95p
NEON PANEL INDICATORS 250V. Amber or red 30p.
ILLUMINATED ROCKER SWITCH. Single pole. Red 65p.
RESISTORS. 1002 to 10M. }W, W, 1W, 20% 2p; 2W, 10p.
HIGH STABILITY, {W 2% 10 ohms to i meg., 12p.
Ditto 5%, Preferred vulues 10 ohms to 10 meg., 5p.
RELAYS. 12V OC 95p. 6V DC l5p 240V AC 95p
BLANK ALUMINIUM CHASSIS. 6 x 4—95p; 8 x 6—
£4-40; 10 < T—£1-55; 12)(8—61 70;14 x 9—£1- 90 16 x 6—
£1 5:1 x 10—£2-20. ANGLE ALL 6 x § x in. —20p.
ALUM NIUM PANELS. 6 x 4—24p; 8 x 6—38p; 14 X
3—40p; 10 x ‘I~54p, 12 x B—-—‘lllp. 12 x 5—44p; 16 x 6—109.
14 x 9—9%4p; 12 x 12—£1; 16 x 10—£1-16.
PLASTIC AND ALl EOXES IN STOCK. MANY SIZES
EG Black plastic constructlon box with brushed aluminium
facln size ﬂx‘}x? £
TA TRIP 28-wa:
APE OSCILLAT OR COIL Valve type. 35p
5 RIDGE ROECTIFIER 200V PiV § amp 50p. 4 amp £1-50
amp
TOGGLE SWITCHES SP 30p. DPST 40p. DPDT Sop.

BAKER
50 WATT
AMPLIFIER

£65

Superlor quality ideal for Halls/PA systems. Disco's and
Groups. Two Inputs with Mixer Volume Controls. Master
Bass, Treble and Gain Controls. 50 watts RMS, Three loud-
speaker outlets 4, 8, 16 ohm, AC 240V (120V avallable). Blue
wording on black cabinet.

BAKER 150 Watt AMPLIFIER 4 inputs £85.

DRILL SPEED CONTROLLER/LIGHT DIMMER KIT. Easy to
bulld kit. Controis up to 480 watts AC mains. £3-25

Post 35p
STEREQ PRE-AMP KIT. All parts to bulld this pre-amp. 3
Inputs for high medium or low galn per channel, with volume
control and P.C. Board. Can be ganged to make £2 95

multi-way stereo mixers. Post 35p
R.CS. SOUND TO LIGHT DISPLAY MK 2

Complete kit of parts with R.C.S. printed clrcult. Three
channels, Up to 1,000 watts each. WIll operate from
200MV to 100 watts signal source. Sultable for home
HI-Fi and all Disco Ampllfiers. £18 ost
Cablinet extra £4:50. Post 50p

200 Watt Rear Reflecting White Light Bulbs, ldeal for
Dlsco Lights, Edison Screw 75p each or 8 for £4. Or
12 for £1-50. Post 30p per order. |

MAINS TRANSFORMERS Post

250-0-250V 70MA, 6:5V, 2
250-0-250V 80mA., -3V 5 5A ALY
350-0-350V 150mA, 6-3V 4A, 5V
300-0-300V 120mA, 2 x 6- 3V2ACT 5V2A
220V 45mA. 6-3V 2A S 275
HEATER TRANSFORMER, &3V § amp £1-50 .. .3 amp £2.20
GENERAL PURPOSE LOW VOLTAGE. Tapped outputs
2amp. 3,4, 5,6, 8 8,10, 12, 15, 18, 25 and 30V ......E
8, 10, 12, 16, 18, 20, 24 30, 35, 40, 48, 60 ...
10, 1 5, 60 ..

12V, mp b
10V, 30V 40V, 2umn £
40V, 2 amp ..
2V, 1 amp ....

17V-0-17V, 2 amp .. 20V-0‘20V 1 amp .

Post
£1:50 ea.

BAKER SPEAKERS

“"STAR SOUND"

GROUP 75-12

12in. 75W professional

esm i £29
£35

8 or 18 ohl

GROUP 45-12 £1 5

model. 4,8 or 16 ohms

8 or 16 ohm

Send for Ieuﬂets on Dlsco. P.A. and Groun Gear.

12In. 45 watt
Responss 30 — 16, £24
GROUP 100-15

4, 8 or 16 ohms,
With aluminium nresenca dome.
15in. 100 waﬂ

EM.I. 131 x 8in n SPEAKER SALE!
With tweeter. And crossover. £9.95

10W, State3 or8 ohm.

Hlustrated Post £1

15W model £10-95
8 ohms Bass unlt Post £1

GOODMANS 20 Watt Woofer

Slze 12 x 10in. 4 ohms.
Rubber cone surround. £9-95
Hi-F| Bass unit. Post £1-60

GOODMANS TWIN AXIOM 8

8In. 8 ohm Hi-Fl Twin Cone Post
Speclal unlt £9 95 759

IR .CS. MINI MODULE HI-FI
KIT 15 x 8%in 3-way Loud-
| speaker System, EMI 5in,
Bass 5in,Middle 3in, Tweet-
er with 3-way Crossover
| and Ready Cut Baffle.
Full assembly instructions
supplied. Response = 60
to 20,000 cps 12 watt RMS,

%5.8.10,16V, 4 am 30V-0.30V, 2 amp ....E8-00 3
MANY OTHER TOGGLES IN STOCK. Piease angulre. , 3 amp hp 2 0118V, eum;, each £11-00 8 ohm, £10-95 per kit.
PICK-UP CARTRIDGES ACOS, GP31 £2-00. GP94 £2-50. 154-15v 2 amp 12-0- 12v 2 amp ......E3-58 Two kits £20
BN B s NLSRTONE ik U S asp. VA58 B L% | Postage £1. Each ki
wal wa 5 watt 15p. 30V, 1 Vv, £5:00 . .
CASSETTE MOTOR. 6 volt £1-00. ® 20V, 43\7 "oV, :ﬁ'—o 3‘2?,"‘5“3‘3”?’.3.‘.".‘?;" Postage £ £, 51

RADIO COMPONENT SPECIALISTS

Cash price includes VAT. Minimum post 30p. Components List 20p.

337 WHITEHORSE ROAD, CROYDON

Access & Barclaycard by Phone Open 9—8 Sat. $—5 (Closed all day Wednesday) Tel. *1-084 1088

DISPLAY LIGHTING KITS

Each unit has 4 channels {rated at 1KW at
240V per channel) which switch famps to
provide sequencing effects. controlled manually

DIGITALVOLTMETER
THERMOMETER KIT

Based on the ICL 7106.

MINI KITS

These KITS form useful subsystems which may
be incorporated into larger dgﬁlgns or used
alone. Kits include PCB short instructions and

24 HOUR CLOCK/APPLIANCE
TIMER KIT

i 1 This Kit contalns a PCB. Switches any appliance up 10 all components.
o b{ o 'if"°"a' epragsolatedaudio inpu resistors, presets, on and off at preset TEMPERATURE CONTROLLER/THERMOSTAT
Th[s kit features a bi- capacitors, diodes, IC and :'"""5 °2$°5"?;:%V KK:" g’g: Uses LM3911 IC 10 sense temperature (80°C
directional sequence, speed of 0.5" liquid crystal display. 2iNns manx.) and triac to switch heater. PCB (4 cm.sa.)
v
-

LED display, mains supply.
display drivers, swlitchss,
s, triac, PCBs & full in-

sequence and frequency of
direction change being
variable by means of poten-

Components are also in-
cluded 10 enable the basic LE
DVM kit to be modified to a

polentlometar, plus all othar components ine
cluded with instructions.
500W £3.20 1KW £3.80

tiometers. Incorporates Digital Thermometer usin: structions. SOLID STATE RELAY

A CT1000K Basic Kit
master dimming con a single diode as the sensor. Requires g 3m. €T1000 \deal for switching motors, lights. heaters etc.
ll‘?:‘z’ 1000K Al 9Visuppli. {RR3batery] £20°0 R GRS !(56/13““"\’“) from logic. Optoqlsolatsd vgllh zer0 volitage

A lower cost version of the Ready Built
above, featuring unidirectional
channel sequence with speed
variable by means of a preset
pot. Outputs switched only at
mains zero crossing points to
reduce radio interference to
g\mlmumo £8.00

ional Opto Input
BPAT

switching. Supplied without triac. Select the
raquired triac fr fom our range £2.60
BAR/DOT DISPLAY

Displays an analogue voltage on a linear 10-
etement LED dlsplaY 33 a bar or single dol Idaal
for thermometers, level indictors etc. r
stacked to obtain 20 to 100 element dl@ a;s
Requires 5-20V supply.

BURST FIRE/PROPORTIONAL TEMPERATURE CONTROUER

Based on the TDA1024 Zero Voitage Switch
this kit contains all the componants required to
make 8 “burst fire” power controiler or a

CAPACITORS

Polyester 250V
0.01 6

0.1 Red

0.1* Green

0.1 Yetlow

0.2* Red

0.2" Green

0.2" Yeliow

0.2" clips
Rectanguiar Red
Rectangular Green

80p

Axi —Radi “proportional temperature” controller enabling
D |s PLAYS ElsctralyticaliA=AxialfR =Radis| tha temperature of an enclosure 10 be main-
1 5585 7,,“, 63v ; g : g: 18v ;g : g: tained to within 0.5°C.
7410p DL304 Red 0.3" c.c. pin com- 47 R 8p 33 R 3p 1-5KW £5-26  3KW £8.66
AY<5- 1224 Clnck patible with DL704 70p 10 R Bp 47 R 4p
A¥~:5’-l ;;g{%ﬁ!oﬂkﬂlmu DL:_;87 Red 0.3" c.a. pin w‘;l‘\)p. 47 R B8p 100 R Sp
AY-3-1 ermometer L707 25V 22 8p 220 R 8 s hioh
ICL7108 OVM {LCD drive) DLB47 Red 0.8* (pin comp. DL747) c.a. £1.80 47 A ép 370 R op mj‘;‘;‘dgd in '“ggl'"‘kﬂ'f‘ ,‘;‘iﬁ‘ss“”“"d ity
La377 sl 2 hme OLBSORed 0.8" c.c. (pin comp. DL750 £1.80 100 A 1000 R 15p PB2 05k 71 53Bmm e 65p
L ual mp ual 0.5" c.a. Red d 220 A 9 10V 47 A §
wggg %w Autio Amp 3 100 A eg PB3 115x95x37mm 78p
LM ual low noise presmp 220 A -
LM38S 250mW iow vohage amp MINI TRANSFORMERS S gw
LM1830 Fluid Levet Dptector - ‘
(M2907 Lv Cormerter 0.1 o 22p e TRRE RESISTORS
§  LM3309 LED FlasherfOscillator . Standardmains 022 7p 3V Y ‘g
(as11 Temenet primaries 240V a.c. 287 o v 100 14p ZENER DIODES ke Dol
LM3814 Dot/Bar Driver 100mA secondaries 8 P ack O
MM57160 {stac) Timer 8-0-6V 80p 25V 2.2 8p 400mwW 3.3V-30V 8p (onevalus) 10p
MM74C911 A-digit display controller 9.0-9v 85p 47 9 1.3W7.6-30v 16p 10pac
MM74C515 7-segment-BCD converler 12-0-12V 1 B B {10 values) 80p
MMT4C926 4-digit counter with 7-seq outputs
SSEG?}'W:MIW:;! DILIC SOCKETS TRIACS
§9263 Touchswitch 16-way 1L 1.C.
%g?géﬁwtﬁ:‘xm = a Available in 5V, 12V & 15V ® i AgOV Pl‘ass:c Cases(Tsxas) 90p
wvers| -
DG e S L N e 2 G
T0A2020 20W Aoy 16 pin 145 40pin 36p 79L series 100mA neg.  80p BAwith tripger 80p
IN034E Timer P 78 series 1A pos. 52p 8A isolated tab 65p
Al ICs supplied with data & eircuits. Data sheets only 5p Soldercon Pins 50p/100 LM317T adjustable 1.2V-37V 1.5A £1.80 Diac 18p

ALL COMPONENTS ARE BRAND NEW AND TO SPECIFICATION. ADD VAT AT CURRENT RATE TO ABOVE PRICES PLUS 35p P&P. MAIL
ORDER—CALLERS WELCOMEBY APPOINTMENT.

=== TK Electronics «o

VISA
T

106 STUDLEY GRANGE ROAD
LONDON W7 2LX.TEL.01-5799794
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74125

38,74L554 28/74L5374 4093
74126

57{74LS55 30,74LS378 4094
74[74L573 48/74LS670 4095
73{74LS 74 41{74L5873 4096,
65|74LST5 48(74LS674 | 4097
56{74LST6 40/ - | 4098
209741578 40
34f74LS83 115
IM4|74LS85 118
65/74L.586 4
175{74L.890
109(74LS91
99(74L.592
64/74L593
64|74L.S95
96/74L596
53/74LS107
80/74LS109
85/74LS112
185(74LS113

WATFORD ELECTRONICS

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

ALL DEVICES BRAND NEW, FULL SPEC. AND FULLY GUARANTEED ORDERS
DESPATCHED BY RETURN OF POST, TERMS OF BUSINESS: CASH/CHEQUE/
P.O.s OR BANKERS DRAFT WITH ORDER. GOVERNMENT AND EDUCATIONAL
INSTITUTIONS' OFFICIAL ORDERS ACCEPTED. TRADE AND EXPORT INQUIRY
WELCOME. P&P ADD 30p TO ALL ORDERS UNDER £10:00. OVERSEAS ORDERS
POSTAGE AT COST. AIR/SURFACE.

VA Export orders no V,A.T. Applicable to U,K. Customers only, Unless stated otherwlse

alt prices are exclusive of V.A.T. Please add 15% to total cost Including P & P,

We stock many more items. IQJny- to visit us. We are situated behind Watford Football
Ground. Nearest Underground/BR Station: Watford High Street. Open Monday to
Saturday 9.00 am-8.00 pm. Ample Free Car Parking space available.

POLYESTER CAPACITORS : Axlal lead type (Values are In uF)

400V : 1nF, 1n5, 2n2, 3n3, 4n7, 6n8, 10m, 150 9p; 18n 10p; 22n,'33n 11p; 47n, 68n 14pj 1000 17p;
150n, 220n, 24p; 330n, 4700 4|r; 680n 52p; 1uF 64p; 21 82p.

160V : 39, F, 100n, 150n, 220n 14p; 330n, 470n 18p; 680N, 1uF 22p; 1u5, 212 32p; 47 38p.

1000V : 10nF, 15n, 20p; 22n 22p; 47n 26p; 100n 38p; 470n $3p; 14F 175p.

POLYESTER RADIAL LEAD CAPACITORS (250V) FEED THROUGH
10nF, 150, 22n, 27n, 5p; 33n, 47n, 68n, 100n 7p; 150n 10p; 220n, 330n CAPACITORS
13p; 4700 17p; 680n 19p; 1uF 22p; 145 30p; 242 Mp. [1000pF 350V Sp

ELECTROLYTIC CAPACITORS : (Values are in uF) 500V: 10 40p; 47 68p; 250V: 100 85p;
63V 0-47,1-0,1°5, 2°2, 25, 3-3, 4°7, 8-8, 8p; 10, 15, 22, 10p; 47, 32, 50 12p; 63, 10027p ; 50V 50,
100, 220, 25p; 470 32p ;'1000 50p; 40V: 22, 33, 9p; 100 12p; 2200, 3300 35p; 4700 98pj 35V: 10,
33 Tp; 330, 470 32p ; 1000 49p; 25V: 10, 22, 47, 80, 100 8p; 160, 220, 250, 15p; 470 25p ; 640, 1000 35p;
1500 40p ; 2200 45p; 3300 TIp; 4700 85p; 16V: 10, 40, 47 Tp; 100, 125 8p; 220, 330 %4p; 470 20p;
1000, 15000 T7p ; 2200 34p ; 10V: 100 8p ; 640 12p; 1000 14p.

TAG-END TYPE: 450V: 100uF 180p; 70V: 4700 185p ; 64V: 3300 130p; 2500 110p; 50V: 3300
98p; 2200 99p; 50V: 15,000 399p; 4700 120p; 4000 92p; 3300 98p; 2500 83p; 2200 85p ; 2000 +
2000 120p ; 30V: 4700 90p; 25V: 15000 195p; 6400 120p ; 4700 98p; 3000 85p; 2200 80p.

TANTALUM BEAD CAPACI. l POTENTIOMETERS : (ROTARY) | OPTO

TORS 38V : 0-1xF, 0-22, 033, 0-47, | Carbon Track. 0-25W Log & 0-5W | ELECTRONICS
0-68, 1-0, 2:2uF, 33, 4:7, 6:8 28V : | LInear Value, LEDa plus clips
1-5,1020V: 1-5 16V : 104F 13p each | 500 Q,1 K& 2K (Lin. only) Single 28p | TIL209 Red 13
47, 100 40p. 10V : 22uF, 33 20p 6V : | 5K-2 M {2 singla gang 29p | TIL211 Grn 17 723

47, 68, 100, 30p 3V : 68, 100uF. 20p | 5K-2 M {1 single with DP swlitch 69p | TIL2t2 Yellow 18 733
s — | 5K-2 MQ double gang s8p | -2” Red 13 741C 8 pin
MYLAR FILM CAPACITORS 2" Yellow Green 18 747C

100V : 0-001, 0002, 0-005, 0-01uF 6p | SLIDER POTENTIOMETER l S%um LED 36
0-018, 0-02, 0-04, 0-05, 0-056xF Tp | 0-25W log and linear valuas 60mm | QCPT1 120
0-1uF 8p0:29p 50V:0-47 12p | SK(1-500K (2 sIngle gang 80p | ORP12 L]
10K £2-500K Q dual gang 0p

MINIATURE TYPE TRIMMERS | Self Stick Graduated Bezels  30p

2-5-8pF, 3-10pF, 10-40pF
5-25pF, 5-45pF, 60nF, 88pF

COMPRESSION TRIMMERS
3-40pF, 10-80pF 30p; 25-190pF 3p
100 500pF 45p 1250pF 58p.

|LINEAR IC's
702

709C 14 pin
710

T8INESE0
38/NES61
150 NES62
159INES6d
120/NES63
110/NE5E8
435/NESET
135INESTH
580 SN76003
880 SN76013
TiIL322 C Cth 5” 115 74LS00 A 20 8iSNTR023
DL704 C Cth 37 939 - 14015 N76033
DL707 C.A. -3” 98 14315N76477
DL747 C.A. -8” 180 18!
FND357 120 4 4060 380
MAN3840 178 260
-3” Green C.A, 180 450,
-6” Green C.A. 228 110
LCD 3f Digit 875 o8
TIL32 Inf, Red 38 238
TIL78 detecior 70 170
Opto Isolators 80
iLT4 48 235
TIL1Y, 112, 117, 275
ségment
225p

8675491
69175492

22p

30p | PRESET POTENTIOMETERS
Yertical & Horlzontal

0-1W 50 (3—5M {2 Minlature Tp
6-25W 100 {2~3-3M {2 Horlz 10p
0-25W 200 [1—4-TMQ Vert 1op

POLYSTYRENE CAPACITORS | RESISTORS : Carbon Film, High
10pF to 1nF 8p; 1-5nF to 10nF 10p. | Stabllity, Low Nolse, Minlature

To&emnce 5%. :
SILVER MICA (Values In pF) 3-3, ange . 00+
4-7, 68, 10, 12, 18, 22, 33, 47, 50, 68, | 1 W 202-4M7 1p
75, 82, 85, 1%0. 120, 150, 180 1Vp each “:
220, 250, 270, , 330, 360, 390, 470,

5%8' ng' 3220 8001330, 1359:(;1,. 2% Metal Film10Q-1M 8p  4p

1% Metal Fllm 510-1M 8p 6p
1000, 1200, 1800, 2200 26p each | 4G54 price applles to Resistors of

CERAMIC CAPACITORS: 50v | ach value not mixed. 100 10
0-5pF to 10nF 4p; 22n to 100n 6p. E Bargraph

| TGS 812 or 813 gas and smoke
EURO BREADBOARD £5-30.

| detector 415p. Socket for above 30p.
VOLTAGE REGULATORS*
TO3 +ve —ve
145p 7905
145p 71912
145p
145p —_

220p
220p

SLIDE 250V:
ar 1A DPDT
s, | B
T | 4&pole ciover

PUSH BUTTON

TOGGLE 2A 250V
SPST 28p
DPDT tp
SUB-MIN
TOGGLE
SP changeaver 59p

I SWITCHES

Spring Loaded

SPST onjoft #5p
SPDT c¢/over T0p DT ¢/ T
DPDT 86 Tag 835p DPDT Biased 118p

TO220 Plastic Casing 3 I
7905 7Sp

1812 65p 5p

;IB:S 65p

818 65p 4 S -

W B 0l SWITCHES Minlature Non-Locking
/
4

7805 65p

MJE2955
MJE3055
MPF102

Push to Make 15p Push to Break 28p
TO92 Plastic C MPF103
7!

asing ROCKER: SPST on/oft 10A 250V Wp
8L05 30p  79L05 ROCKER: llluminated (white) MPF104
Z’gtgg g: Lights when on: 3A 240V 70p MPF105

78L12 30 79112 85 / S0 P00
2 J0p P
78L15 30p T9L15  65p MPS A0S
95 LM323K 625 TAAS50 50
240 TBAG625B 85
240 TDA1412 150
270 78HO5 595
LM317K 350 39
JACKSONS VARIABLE
CAPACITORS
Dlelectric 0 2 365pF with
100/300pF 175p slow motlon
500pF 225p Drive 395p
61 Ball Drive 00 208/176  325p
125p o n With slow
motlon drive 385p
C804-5pF 10 15
25 50 pF 195p

ROTARY: (ADJUSTABLE STOP) 1 pole
2-12 way 2p/2-6W, 3p/2-4W, 4p[2-3W.  41p
ROTARY : Malns 250V AC, 4 Amp S0p

DIL SOCKETS (Low Profiie - Texas)
8 pln 10p; 14 pin 12p; 14 pin 93p; 18 pin 18p;
20 pin 22p; 24 pin 25p; 28 pin 39p; 40 pin 80p.
ZENERS SCRs
Rangs 2V7 to | Thyristors
400mW
BV ouch | 0BA/I00V 30p

|
| 8p sach

R V3t 0-8A/200A 35p
l o000 W ' | 1AV 70
|

DIODES |

33V‘115'8W N s
P ®AcC n
NOISE 0
Drum 54mm 40p 100, 150pF  273p Z54 180 38
0-1-365pF  273p 'L'ngIOpF 59Sp BRIﬁG! 1Ay, g:
002365pF  325p 00-3x25pF 490
se D CoeoeER? U RECTIFIERS | 15A/700V
DENCO COILS _ RDT2 99p (plastic case) | 2N44
‘DP' VALVE TYPE RFC § chokes 98p 1A/50V
Range 1 to 5 Bl., RFC7(18mH)120p 1A/100V
&5 VR e :?1113; Rt LAIZE0Y
B.Y.R. S5p 8 ()
1-5Green  99p IFT 18/1:6 104p ::’;ggx
‘T' 110 5 Bl., Yl., IFT18/465 1t4p !
Rd., Wht. 1:05p TOC1 92p 2A/50V
BSA Valve Holder MWSFR 112p RA/100V
28p MW/LW 5FR120p 2A/200V
2A/400V
2A/600V

4A[800V
6A 100V
6A/200V 23
SAJ400V 2 20

195p
140p

VEROBOARD 01 0-15 0:15
{copper clad) (plain)
46p 39 24p
S5p 3Hp
55p —
199 25 21
&9p P 15
218p 120p | We stock a Sm%‘om 125 | 3N128
280p 183p | wide selection B 0 25 | 3N140
22p of Electronlc 48 | 40380

105p | Books and DIAC 25A1000V480p 215 39 | 40361

144p ' Magazines ST2 T280000 120 : 175 24 ! 40362

35
120
350

gl8eBavemnnrnoney

3IA[1000V

Spot face cutter
Pin Insertion tool
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SEMIGONDUGTORS,

TRANSISTORS

£0-69
£0-78

Price
£

Price | ype Type Price
£0-7 £0- £0- £0-18

g 5 £0-33
£0-33

UT46
ZTX107

2N3414

74 SERIES TTL ICs

CD4013 £0-48

Type ‘Price | Type Price | Type Price pe Price
CD4015 £0-9 CD4026 £1-38 | CD4043 £1-01 | CD4070 £0-20
CD4018 £0-49 | CD4027 £0-58 | CD4044 £0-94 | CD4071 £0-20
CD4017 £0-94 | CD4028 £0°78 | CD4045 £1-61 | CD4072 £0-20
CD4018 £0-98 l CD4029 £0-98 | CD4046 £1-50 | CD4081 £0-20
CD4019 £0-48 | CD4030 £0-55 = CD4047 £1-00 | CD4082 £0-25
CD4020 £1-04 | CD403t £2-30 | CD4049 £0-55 | CD4510 £1-27
CD4021 £0-94 | CD4035 £1-38 | CD4050 £0-55 | CD4511 £1-44
CD4022 £0-94 D4037 £1-09 | CD4054 £1-27 | CD4518 £1-18
CD4023 CD4040 £1-01 | CD4055 £1-15 | CD4518 £1-1§

CD4024
CD4025

£0-75
£0-22

£0-22 I

CD4069 £0-20

T Price
Type Price | Type Price | Type Price | Type Price 10e 5
cRaor £192 | LMo €033 | MCrotz €219 | 7870 038 | SLHI4A £2:24
CA3014 £1:85 | LM304 £1-84 | MC1350 £1-38 | UAT11C £0-37 20-4
CA3018 £0-78 | LM308 £1-15 | MC1352 £1-61 | 72111 £0-37 | 1A aso1a
CA3020 £1-96 | LM309 £1-73 | MC1469 £3-38 | UAT23C £0-52 2.3
CA3028 £0-92 MC1496 £1-04 | 72723 £0-52 | 1, 2 corp
CA3038 £1-61 NES536 £3-06 | UAT41C £0-28 72.88
CA3036 £1-18 NESEO £1:08 | 72741 £0-28 | ) 005y 73
CA3042 £1-73 NESss €023 | 741P _go-23 | TARC 21 10
CA3043 £2-13 NESSE £0-69 | UAT4TC£0-69 | 154150 £o. 80
CA3046 £0-81 NESGS £1-38 | 72747 — £0-89 | 1Rl li0 o) o
CA3052 £1-84 NES88 £1-73 | UA748 £0-40 | (DA 50 8.6
CA3054 £1-27 NES67 £1:96 | 72748  £0-40 64 84
CA3075 £1-73 | LM380 £0-98 | UAT02C £0-53 | 748P  £0-40
CA3031 £1'73 | LM331  £1-67 | 72702 £0-53 | SNT8013N TBAS10 £1 13
CA3089 £2:30 | LM3900 £0-67 | UAT03 £0-29 | £2:01 | 1aa%0 21 5
CA3080 £4-14 | MC1303L | UA709 £0-28 | SNT6023£2-01 | 1RG50
CA3123 £2-19 £0-98 | 72709  £0°53 | SN76110£1-73 | rcAsj0s5s 38
CA3130 £1-07 | MC1304 £219 | T09P  £0-29 | SN76115£2-19 | 4208880 )
€A3140 £0-81 | MC1310 £4-09 | UATI0C £0 SNT6660 £0. 86 INgTE . £1.415
Type Price | Type Price
OA10 £0:40 | SD10  £0-07
OA47 £0-08 | SD19 £0-07
OA70 £0-09 |IN34  £0-08
OA79 £0-12 |IN34A £0-08
OAB1 £0-12 |IN914 £0-07
OA85 £0-12 |IN916  £0-07
OAQ0 £0-12 | IN4148 £0-07
OA91  £012 |IS44  £0-06
OA95 £0-12 [IS920 £0-07
0A182 £0-15
QAZ200 £0-09
OA202 £0-09
2 amp T05 Case No. 10 amp Price
Voits Volits
100 TR12a/100 £0-36 100 TR110a/100 £0-89
200 TR12a/200 £0°59 200 TR110a/200 £1-06
400 TR12a/400 £0-82 400 TR110a/400 £1-29
§ amp | 10 amp
Volfs | Voits
100 TR16a/100 £0-59 400 TR110a/400p £1-29
200 TR16a/200 €070 | Diacs
400 TR16a/400 £0-8 BR10O  £0-23 D32

ype . Price Type o. Price
50v RMS BR1 50 £0-23 50v RMS BR2 50 £0-52
100v RMS BR1 100 £0-25 100v RMS BR2 100 £0-55
200v RMS BR1 400 £0-29 200v RMS BR2 200 £0°60
400v RMS BR1 400 £0-41 400v RMS BR2 400 £0-67
1000v RMS BR21000 £0-78

SILICON 10 amp SILICON 25 amp
Type No. Price Type No. Price
50v RMS BR1050 £1-73 50v RMS BR25 50 £2-19
200v RMS BR10200 £1-96 200v RMS BR25200 £2-53

SILICON 1 amp

Access & Barclaycord accepted. Giro a/c no. 388 7006. All prices include VAT.

Add 50p postage per order
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DEPT. EE4, PO BOX 6, WARE, HERTS. Tel: 0920-3182

Visit our NEW shop: 3 BALDOCK ST., WARE, HERTS. Telex:

BOOKS BY BABANI

OPTOELECTRONICS

817861

AUDIO LEADS

8P6 Englneers & Machinlsts Ref, Tables £0-50
BP14  2nd Book Transistor Equivs. & Subs. £1-10
BP24 52 Projects Usling IC741 (or Equlv.) £0-95
BP26 Radlo Antenna Book Long Distance Re-

ception & Transmission £0-85
BP27  Giant Chart of Radlo Electronlc Semi-

conductor & Loglic Symbots £0-60
BP32 Bulld Metal & Treasure Locators £1-00
BP35 Handbook of 1C Audlo Preamplifier &

Power Amplifier Construction £1-25
BP36 50 Cicts use Germ/S11/Zener Diodes £0-75
BP30 50 Fleld Effect Trans Projects £1-25
BP40  Digital IC Equivs. & PIn Connectlon £2-50
BP41  Linear IC Equivs. & Pin Connection £2°715
BP42 50 Simple LED Clrcuits £0-75
BP43  How to make Walkie-Talkles £1-25
BP45 Projects on Opto-electronics £1:25
BP46  Radlo Clrcuits Using IC's £1-35
BP47  Mobile Discotheque Handbook £1:35
BP48  Electronlcs Projects for Beginners £1:35
BP48 Popular Electronic Projects £1-48
BP50  IC LM3900 Projects £1-35
BP55 Radlo Stations Guide £1-45
BP160 Coil Design & Construction Manual £0-75
BP202 Handbook of Integrated Clrcults Equiva-

lents & Substltutes £1-00
BP205 1st Book Hi-FI Speaker Enclesures £0°75
BP213 Circults for Model Raliways £1:00
BP215 Shortwave Clrcults & Gear for Experimen-

ters & Radlo Hams £0-85
BP217 Soild State Power Supply Handbook £0-85
BP221 28 Tested Translstor Projects £1-25
BP222 Short-wave Receivers for Beglnners £0-95
BP223 50 Projects using IC CA3130 £0-95
BP224 50 CMOS IC Projects £0-95
BP225 A Practical Intro to Digltal IC's £0-95
BP226 Build Advanced Short-wave Recelvers £1-20
8P227 Beginners Gulde to Bullding Electronic

RIIESE colour Code Chart

NEWNES BOOKS

Transistors 3rd Ed.

218 Radio & Television £1:25
218 Electronlcs £1-15
220 Colour TV 2nd Ed. £1-15
221 WKI-FI £1-15
223 20 Solid State Proj. for Home £1:95
224 110 Int, Clrc. Proj. for Home £2-95
231 Beglnners Gulde to Transistors £2°25
232 Beglnners Guide to Electric Wiring £2:25
233 Beginners Guide to Radlo £2-75
234 Gulde to Colour TV £2-25
235 Electronic Dlagrams £1-80
236 Electronlc Components £1:80
237 Printed Clrcuit Assembly £1:80
238 Transistor Pocket Book £3-90
240 Semlconductor Handbook Part 1 £5-25
241 Semiconductor Handbook Part 2 £4°28
242 Etectronics Pocket Book £3:90
244 Beginners Gulde toIntegrated Circulits £2-75

BI-PAK CMOS Data Book 50p

SWITCHES

Description No. Price
DPDT miniature slide 1973 £0-16
DPDT standard slide 1974 £0-17
Toggle switch SPST 12 amp 250V ac 1975 £0-38
Toggle switch DPDT 1 amp 250V ac 1978 £0-48
Rotary on-off mains switch 1877 £0-58
Push switch—Push to make 1978 £0-16
Push switch—Push to break 1879 £0-21
ROCKER SWITCH Coiour No. Price
A range of rocker D 1980 £0°35
swliches SPST—moulded BLACK 1881 £0-35
in high Insulation HITE 1982 £0-35
material available in a BLUE 1983 £0-35
cholce of colours ldeal YELLOW 1984 £0-35
for small apparatus LUMINOUS 1985 £0-35
Description No. Price
Miniature SPST togale 2 amp 250V ac 1958 £0-81
Miniature SPST toggle 2 amp 250V ac 1959 £0-36
Miniature DPDT toggle 2 amp 250V ac 1960 £0-81
Minjature DPDT toggle centre oft 2 amp

250V ac 1961 £1-07
Push-button SPST 2 amp 250V ac 1962 £1-04
Push-button SPST 2 amp 250V ac 1963 £1-09
Push-button DPDT 2 amp 250V ac 1964 £1-34

MIDGET WAFER SWITCHES

Single bank wafer type—suitable for switching at 250V ac
100mA or 150V dc in non-reactive foads make-before-break
fo‘;\talcls. These switches have a spindle 0-25 In dla. and 30
ndexing.

Description No. Price
1 pole 12 way 1965 £0-55
2 pole 6 way 1966 £0-55
3 pole 4 way 1967 £0-55
4 p.ole 3 way 1968 £0-55
MICRO SWITCHES No Price

Plastlc button gives simple 1 pole change over action £0-29
Rating 10 amp 250V ac 1970

Everyday Electronics, April 1980

NEW INCREASED RANGE—ALL 1ST QUALITY
LEDS (diffused)

O/No. Type Size Colour Price
1501 ARL209 (TiL209) 3mm (-125) RED £0-10
1502  MIL3232 (TIL211) 3mm (-125) GREEN £0-18
1503  MIL3331 (OPL212A) 3mm (-125) YELLOW £0-16
1504 ARL4850 (FLV117) smm (-2 RED £0-10
1505  MIL5251 (TIL222) smm (-2 ) GREEN £0-16
1506  MIL5351 (MV5353) smm (-2 ) YELLOW  g£0-16
1509  FLVIN smm (-2 ) CLEAR £0:13
{ill. Red)

SUPER 'HI-BRITE' TYPE

1521 MIL32 3mm (-125) RED £0-11
1522 MIL52 smm (-2 ) RED £0-11
1514 ORP12 Llght dependent resistor £0-70
1520 OCP71 Photo transistor £0-40
LED CLIPS

1508/125 packof 5 125 cllps £0:17
1508/2 packot5 2clips £0-21
DISPLAYS:

DL703 7 seament D P left (30" height) Common Anode
RED Singte Dlgit O/NO. 1523 £0-85

DL707 7 segment D P left (30” helght) Common Anode
RED Singie Diglt ) O/NO. 1510 £0-92
DL527 7 segment D P left (50 helght)

RED Two-Dlgit Refiector () . 1524 2
DL727 7 segment D P right (510” height) Common Anode
RED Two-Digit light Pipe O/NO. 1512 £2-07
DL747 7 segment D P left (630" helght) Common Anode
RED Single Dioit Light Pipe O/NO. 1511 £1-73
OPTO-ISOLATORS

Isolation Breakdown—Voltage 1500—continuous fwd. current

Common Anode
£2:08

100 mA

IL74 , Single Channel 6 pin DIP standard type—opticatly
coupled palr with infra-red LED Emitter and NPN Sllicon
Photo Transistor (o] . 1497 £0-61
ILD74 Multl-Channel 8 pin DIP Two Isolated Channels
X O/NO 8 £1

.14
ILQ74  Multi-Channél 16 pin DIP Four Isolated Channels
O/NO. 1499 £2-89
MEL Il {TiL81) NPN LIGHT DETECTOR
SHicon Photo Darlington Amplifier—VCBO 30V VECO 10V ic
100mA Ptot 300mW 1L Min. 0'5 Typ 2mA 1D 100mA™nA .~
L O/NO. 1496 £0 28

TEACH-IN 80

We can offer ex stock all the parts required (except battery

and euroboard) for this saries of projects as listed in the

October issue of Everyday Electronics,

{(a) KIT 1 TUTOR DECK (except Battery & Euroboard)
£14-00 inc. P & P AND V.A.T.

{b) KIT 2 ADDITIONAL COMPONENTS for Parts 1-6
£1-75inc P & P AND V.A.T,

{c) KIT 3 ADDITIONAL COMPONENTS for Parts 7--12
£2:55inc P & P AND V.A

OR buy ALL the above 3 kits for the total price of £18:00

inciuding P & P and V.A.T.

Description

20mm x Smm chassls mounting 508

13in. x iIn. chassls mounting 507 £0°14

14in. car Inline type 508 £0-18

Panel mounting 20mm 508 £0-23
n. 510 £0-37

Panel mounting 11§

QUICK BLOW 20mm
Type No.
150mA 611 Tp 1A 615 ‘8p 3A 619  $p

250mA 612 6p 1:5A 616 Tp 4A 620 10p
550mA 613 6p 2A 617 6p S5A 621 6p
80OMA 614 [ 2-5A 618 Tp
ANTI-SURGE 20mm
Type No. Type No. Type No.
100mA 622 1 625 2-5SA 628
250mA 623 2A 626 3-15A 629
500mA 624 1/6A 827 5A 0

All 8p each
QUICK-BLOW 1{in
Type No. Type No. Type No.
250mA 631 S00mA 632 800mMA 634

All 8p each
Type No, Type No. Type No.
1A 635 2/5A 4A 641
2A 837 3A

BA BOLTS—packs of BA threaded cadmium plated crews

slotted cheese head. Supplied In muitiples of 50,

Type No. Price Type No. Price
1in. OBA 839 £1-38 $in. 48A 846 £0-37
iIn. OBA 840 £0-36 4in. 4BA 847 £0-29
1in. 28BA 842 £0°75 1ln. 6BA 848 £0-46
$in. 2BA 843 £0-52 {in. 6BA 849 £0-24
iin. 2BA 844, £0-60 $in. 6BA 85C £0-28

1in, 4BA 845 £0-51

B'A NUTS —packs of cadmlum plated full nuts In multiples
ot 50.

Type No.
OBA 855
2BA 856 £0-55 6BA 8

BA WASHERS—flat cadmlum plated plain stamped washers
supplied In muitiples of 50.

Price Type No,
£0-83 48A 857 £0-35

Type No. Prlce Type No. Price
OBA 859 £0-18 4BA 861 £0-14
0BA 860 £0-14 6BA 862 £0-14
SOLDER TAGS—Hot tinned supplied in multiples of 50.

Type No. Price Type Ne, Price
OBA 851 £0-46 4BA 853 £0-25
2BA 852 £0-32 6BA 854 £0-25

No. Type Pri
107 FM Indoor Ribbon Aerlal E;%;
113 3:5mm Jack plug to 3-5mm Jack plug length

1-5m £0-36
114 5 pin DIN plug to 3-5mm Jack connected to

ping 3 & 5 length 1-5m £0-98
115 S pin DIN plug to 3-5mm Jack connected to

pins 1 & 4 length 1-5m £0-98
116 Car aerial ext screened insulated lead.

Fitted plug and socket £1-44
117 AC mains connecting !ead fo rcassette record-

ers and radios 2 metres £0-78

118 5 pin DIN phono plug to stereo headphone.
Jack socket £1-21
119 2 + 2 pin DIN plugs to stereo Jack socket with
attenuatlon network for stereo headphones.
Length 0-2m £1-04
120 Car stereo connector, Variable geometry plug
to fit most car cassettes. 8-track cartridge and
comblination units. Supplies with Inlined fuse

power iead and instructions £0-69
123 6-6m Colled Gultar Lead Mono Jack plug to
Mono Jack plug Black £1-72

124 3 pin DIN plug to 3 pIn DIN piug. Length 1-5m £0-85
125 5 pin DIN plug to 5 pin DIN piug. Length 1-5m £0-35
126 5 pln DIN plug to Tinned open end. Length

1:5m £0-85
127 5 pin DIN plug to 4 Phono Plugs. All colour

coded. Length 1-5m £1-49
128 5 pin DIN plug to 5 pin DIN socket. Length

1-5m £0-92
120 5pin DIN plug to 5 pin DIN piug mirror Image.

Length 1-5m £1-2
130 2 pin DIN piug to 2 pin DIN Inline socket.

Length 5m £0-78
131 5pin DIN plugto3 pin DINptug1&4and3&5

Length 1-5m £0-93

132 2 pin DIN plug to 2 pin DIN socket. Length 10m £1-13
133 5 pin DIN plug to 2 Phono pilugs

Connected pins 34 S, Length 1°5m £0:36
134 5 pIn DIN plug to 2 Phono sockets
- Connected pins 3 & 5. Length 23cm £0-78
135 5 pin DIN socket to 2 Phono plugs
Connected pins 3 & 5. Length 23cm £0-78

136 Coiled stereo headphone extenslon lead.
Black, length 6m £2-01
178 AC mains lead for calculators, etc. £0-52

TRANSFORMERS

MINIATURE MAINS Primary 240V

No. Secondary Price
2021 6V-0-8V 100mA £1:04
2023 12V-0-12V 100mA £1-29

MINIATURE MAINS Primary 240V
with two independent s dary windi

No. Type Price

2024 MT280-0-6V 0-6V RMS £1-34
2025 MT150-0-12V 0-12V RMS £1-84
1 AMP MAINS Primary 240V

No. Secondary Price

2026 6V-0-6V 1 amp £2-88 P& P45
2027 9V-0-9V 1 amp £2:30 PAP4S
2028 12V-0-12V 1 amp £2-99 P& PS5
2029 15V-0-15V 1 amp £3-16 P & P 66p
2030 30V--0-30V 1 amp £3-97 P& P86p

STANDARD MAINS Primary 240V

Multi-tapped secondary mains transformers availableln § amp,
1 amp and 2 amp current rating, Secondary taps are 0-19-25-
33-40-50V. Voitages available by use of taps.

4,7, 8,10, 14, 15, 17, 19, 25, 31, 33, 40, 25-0-25V
No. Rating Price
2031 } amp £3-91 P& P88
2032 1 amp £5-06 P& P8g6p
2033 2 amp £6:21 PAP£Y
2035 240V Primary 0-55V @

2A Secondary £7-30 P&PE

SPECIAL OFFER
2042 240V Primary 0-20V @ 2A Secondary. By removing 5turns
for sach volt from the secondary winding any voitage up to 20V
@ 2A Is easily obtainabie Ideal for the experimenter.
£1- P & P 86p

INSTRUMENT CASES In two sections vinyl covered top
and sldes, aluminium bottom, front and back.

No. Length Height Price
155 8in S¢in 2In £173
156 11in 6in 3in £2-92
157 6in 4iin 1iIn £1-79
158 9in 53in 2¢In £2-43

ALUMINIUM BOXES Made trom bright all. folded con-
structlon each box compiete with half-Inch-deep lid and

Screws,

No. Length Width Height Price
159 siin 23in 1§in £0-85
160 4in 4in 13ln 0
161 4in 23in 1§in

162 5§in 4in 13in

163 4in 23In 2in

164 3in 2in 1ln

165 7In 5ln 23In

166 8in 6ln 3in

167 6In 4ln 2In

SLOPE front aluminium boxes with black vinyl base and sides
& aluminlum back, top & front—strong constructlon easily

accessable,
169 21/8In 53/8in 2in 12in 3{in 8ln £5-45
168 25/8In 7iln 4In 16in 43in 11In £8-3
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The theme this month is Safety First!

Over the last few years gas has
become the most popular source of
energy for domestic users. In the form
of propane, gas is also widely used
in caravans and boats.

Leakage of gas through badly made
connections or defective pipes is an
ever present hazard particularly in
occasionally used installations such as
the holiday home or boat. There can
be unsuspected dangers lurking in
permanent dwelling places, as well,
especially where the property is old
and still has the original gas mains
installation.

Many users of gas will welcome a
device that gives warning if an
accumulation of gas builds up. The
nose is not always a dependable sen-
sor and certainly not as sensitive as
the solid state device which is the
“nose” element in our Gas Sentinel.

The electricity mains supply also re-
ceives some of our attention this
month. It is not always safe to assume
that the mains supply outlets have
been correctly wired during installa-
tion. Sadly many cases come to light
where the live and neutral connec-
tions have been reversed and some-
times the earth connection omitted.

When moving into a property, the
new occupier would be wise to check
all outlets with our Mains Fault Indi-
cator prior to plugging in any electri-
cal equipment, This valuable gadget

is extremely simple and costs little to
build.

From domestic establishments, fixed,
floating or parked, let us now move
outdoors and venture into another
danger area—the road. And immedi-
ately we find a serious defidency.

The motorist has his direction indi-
cators, and rarely has to resort to
hand signals. Most motorcyclists are
similarly equipped. This leaves the
push-cyclist practically alone, amongst
all wheeled vehicle users, without the
convenience and protection of illumi-
nated signals to indicate his intentions
to other road users.

This is something the cyclist can
easily rectify for himself by building
our Cycle Direction Flasher. Precise
mechanical arrangements and installa-
tion details will depend upon the
particular model of cycle, but the
system described should be adaptable
to individual needs without difficulty.

Safety First! The practicality of pro-
jects such as these, which enable the
home oconstructor to help safeguard
life and property, is one reason why
electronics has become a great and
worthwhile hobby.

o

Our May issue will be published on Friday, April 18, See page 261 for detalls.

e

Readers' Enquiries

We cannot undertake to answer readers’ ietters requesting modifications,
designs or information on commerciai equipment or subjects not published
by us. Ail letters requiring a personal reply should be accompanied by a

stamped seif-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 r ble pr t

are taken to ensure that the advice and data given to

readers are reliable. We cannot however guarantee it, and we cannot accept legal re-
sponsibllity for it. Prices quoted are those current as we go to press.
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HEN riding a bicycle along the

road being seen is as impor-

tant as seeing, This is especially so
at night. Another requirement is for
the driver of the car behind to know
of your intention to turn left or right.
Although there is an obvious need
for turn indicators in this situation,
few bicycles are fitted with them.
The project presented here fills this

gap.

The drcuit {s based on a 555 timer
{.c. generating a square wave which
flashes one of the two lamps accord-
ing to the setting of a switch. Because
of 1ts 200mA source ability it was de.
cided that the i.c. was capable of
driving the lamps directly although
the bulbs used here have a slightly
lower voltage rating than the battery
%o I%btain Increased brightness of the

ulbs.

CIRCUIT DESCRIPTION

A 565 timer l.c, IC1 {s wired as
an astable multivibrator which forms
the heart of this clrcuit (see Fig. 1).

When power is applied to the cir.
cult capacitor C1 charges-up through
external resistors R1 and R2, A
voltage comparator on the chip sets
a flip-flop in the l.c. when the voltage
on the capacitor reaches 2/3 supply
voltage,

At this point the transistor In the
output stage (connected to pin 3) s
driven high by the fiip-flop and the
capacitor begins to discharge through
another resistor. As the voltage on
the capacitor passes below 1/3 supply

236

voltage another comparator resets
the flip-flop (pin 3 goes low) and the
cycle begins again. The square wave
thus produced is available at pin 3.

In the circuit for the Cycle Direc-
tion Flasher R1, R2 and C1 have been
chosen to give a flash-rate of about
0:5Hz—30 flashes per minute—
approximately the rate of a car direc-
tion indicator.

The square wave from the l.¢ s
linked to one pole of S1. This switch
is of the centre-off variety and when
it is put into efther of {ts on positions
the square wave passes to the appro.
priate lamp which then pulses in
sympathy with {t.

The second pole of this switch
applies power to the circuit whenever
it is moved to elther of its ‘on”
positions,

DI RECH{ON s

CIRCUIT BOARD

Commence construction with the
clrcult board. This consists of a plece
of 0'1 inch matrix stripboard 12
strips by 13 holes, A single mounting
hole Is first drilled in the position
shown In Flg. 2. Remember to clean
off any copper swarf from the edges
with emery paper.,

Flg. 1. Clreult dlagram for the Cycle Direction Flasher,
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Next, cut the copper strips as indi-
cated in the diagram, using a spot
face cutter or a hand-held twist drill.

Assemble the board beginning with
the links and then the resistors,
capacitor, and i.c. in that order, us-
ing a minimum of heat and solder
for the i.c. in particular.

Use Veropins for external connec-
tions to the board.

DIECAST BOX

Next prepare the box to take the
circuit board, wires and switch. It is
recommended that a diecast box be
used here as these are more easily
sealed against the elements than
most plastics boxes.

It is best to drill one hole each for
the five wires entering the box rather
than one large hole as the entry
points will later be sealed with epoxy
resin. A bunch of wires will be more
likely to come loose than a single
wire. “

Fix the circuit board in place using
nuts, bolts and spacers, and seal the
screw holes with epoxy resin. Flying
leads or Veropins should be soldered
to the board prior to fixing it into the
box.

Wire the leads from the board to
the switch and complete the inter-
wiring of the circuit board and switch
within the box.

TERMINAL BLOCK

One of the 5-way terminal blocks,
TB1, is then mounted outside the box
according to Fig. 2 with short wires
leading to it from the box and longer
ones to the indicator unit at the rear
of the cycle.

In this way a larger box will not be
needed and the epoxy seal of the
wires will not need to be broken if
the box has to be removed. The con-
nections to the terminal block should
not be duly affected by the weather
if it is mounted upside-down.

INSTALLATION

Mounting the box, battery and
indicators onto the bicycle poses
some problems. The box should be
positioned on the handlebars or some-
where on the main frame where the
switch is accessible.

Fixing the box in place is most
easily accomplished by the method
pictured in Fig. 3. Twin holes are
drilled in the lid in which screws
are placed with the heads inside the
box. The lid is then held onto a
member of the bicycle frame by a
pipe-clip fitted over the screws and
fastened with nuts and shakeproof
washers.

If you have the appropriate equip-
ment, you could of course tap the
holes and mount the screws the other
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Fig. 2 (above). Interior
of the control unit
showing the circuit
board layout, board
mounting and interior

wiring.

COMPONENTS

Resistors
R1 10kQ
R2 33kQ
R3 220Q
All $W carbon &+ 5%
Capacitor See
C1 10uF 16V elect.

Semiconductors a

IC1 NESS5 timer i.c.
page 241

Miscellaneous
S1 d.p.d.t. centre-off toggle
LP1,2 3-5V 150mA M.E.S, bulbs
and panel lampholders (RS 565-
226) (2 off each)
B1,231-5V SP11 type cell (3 off)
TB1,TB2 5-way screw terminal
blocks (2 off)
Stripboard, 0-1 inch matrix, 13
holes x 10 strips; diecast metal
box; set of PP9 battery con-
nectors; single screw terminal
block; 1% inch plastic pipe; 90
degree eibows (2 off); clips (2
off): piece of wood for back
plate; plastic end caps (2 off); 4
BA nut, bolt and spacer; inter-
connecting wire.

237

Fig. 3 (left). View of the
rear of the control unit
showing fixing bracket.




HOW IT WO)RKS

43;..4

and a switch: the unit at the back contains the direction indicator lights
his intentions by moving the selector switch to the left or right position.

and routing a square wave which switches from full battery voltage to
zero at a frequency of 0-5Hz (that is, turns on and off once every two
seconds), to the appropriate rear bulb.

way round. In this instance water-
proofing is achieved with four fibre
washers between the clip and the lid,
and the screw heads and the clip.

INDICATORS

Turning now to the indicators,
these are built up from 114 inch
plastic waste pipe and fittings and
the whole assembly is seen in Fig. 4.

This unit houses the indicator
lamps LP1 and LP2, and also the
batteries and is designed to bolt onto
the back of the cycle above the rear
mudguard. Some experimentation

The box mounted on the handle-bars contains an electronic oscillator
and batteries. When the rider wishes to turn left or right he can indicate

This has the effect of connecting power to the circuit from the batteries

'

Starting off with the positive con-
nection, the end cap (which can be
anything from a standard part to a
plastic pill box) is drilled so that the
battery connector stud protrudes
through the hole. Small holes are
also drilled in this to take the wires
from the RigHT lamp holder and the
positive contact.

The positive clip from a set of PP9
battery connectors is glued in posi-
tion in the end cap and a length of
wire is soldered to the connector.
Then the whole is glued into the end
of the tube forming the centre sec-
tion of the assembly.

The negative battery cap is pre-
pared in much the same way but in-
stead of gluing it in position, a loop
of wire is passed through two holes
and knotted as this is to be used
as a draw wire when battery re-
placement becomes necessary.

FINAL ASSEMBLY

Final assembly can now be
started by first passing the wires of
one of the bulb holders and that from
the battery positive contact through
the holes in the positive connector
end cap. The common wire from the
LEFT lamp holder is then passed

The completed rear indicator unit ready to be
fitted to the bicycle.

may be necessary as there are bound
to be differences between different
machines.

Referring to Fig. 4, assembly should
start by soldering a piece of wire
about 50mm long onto each tag of
the lampholders. If these wires have
different coloured insulation this will
be a great help in identifying them
later on.

The lampholders are then glued in
position in the elbows using ‘“super
glue” making sure that only the rear
milled ring is glued and not the front
retaining ring, see Fig 4(a). This
front ring must be free in order to
get at the bulbs in the lampholder.

BATTERY HOLDER

The next stage is to assemble the -
battery holder. Basically this consists =g
of the centre tube with caps at each :

§

end holding the contacts and some Lt
foam packing to ensure a tight fit.

The assembly with
one of the lamp
sections withdrawn. One
elbow has been removed to
reveal the battery. compartment.

238
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SCREW
TERMINAL

Fig. 4. Cut-away drawing of rear indicator unit showing
interwiring and assembly details.
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Completed control unit with ter-
minal block glued to side.
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Layout of components on the circuit board.

The wooden mounting block to which the rear indicator unit is attached and the clips

used to secure it to the bicycle frame.

through the negative connector end
cap and joined to the common wire
of the other lampholder using a
single screw terminal connector
block.

The remaining wires are then
passed back through the negative con-
nector end cap and all the cables
are brought out through a hole in the
middle of the tube. The three

batteries are next pushed into the
tube, positive terminal first. The
negative connector end cap and the
foam packing can now be inserted
in position and the elbows pushed
tightly onto the ends of the tube. They
should not be glued as they will need
to be removed in order to change the
batteries.

The connecting wires are termi-
nated on the painted wooden mount-
ing block with the other 5-way screw
terminal block (TB2). The assembly
needs now to be fitted with clips/
clamps to secure it to the bicycle
frame. In the prototype plastic snap
fixing pipe clips were employed to
securely position the assembly on the
saddle stem.

As cyanoacrylate glue 1is used
throughout the usual precautions for
this sort of adhesive must be followed.

TESTING

When all wiring is completed the
unit may be tested. Connect the
battery (observe correct polarity)
and the lamps if not already con-
nected.

Moving S1 into either oN position
should cause the appropriate lamp
to flash. If you wish to adjust the
flash rate, change R1. Change R2
to change the length of time the
lamp stays on for each flash.

Any malfunctions are most likely
due to a flat battery, incorrect switch
wiring, or wrongly orientated compo-
nents.

Finally, when the unit is operating
properly, seal the box completely.
The switch is sealed with a rubber
washer on the outside of the box.

Ensure that all wires to the box
are sealed with epoxy resin, likewise
with any screws in the box and lid.
Sealing the lid is achieved by setting
the lid flange in a liberal amount of
non-hardening elastic caulking com-
pound. Finally the switch is weather-
proofed by covering with a rubber
cup. )

The Adventures of Tanty Bead

By Matthew Reed
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By Dave Barrington

Storage Cabinets

As this month's Square One concen-

trates on components, it seems appro-
priate to mention two new portable
component storage cabinets.,
A cabinet ideal for the storage of such
items as resistors, transistors, i.c.s,
capacitors, grommets and most small
items is the latest product from Sumico.

Measuring 254mm X 203mm X 165mm,
the cabinet is made from strong plastic
and has 15 "see-through" drawers with
drawer dividers. The top of the cabinet
incorporates a recessed carrying handle.

A feature of the cabinets is that they
can be interlocked together to form a
semi-permanent system for the workshop.
For further details of stockists and prices
readers should write to Sumico Lid.,
Dept EE, 7 Ciarence Road, Clare, Sudbury,
Suffolk, CO10 8QN,

The Partfolio 200 ‘cube” available
from Toolrange Lid., is an unusual
folding component tray system which
offers up to 30 separate compartments.

Toolrange Partfolio 200 cube.

Fifteen drawer component cabinet from Sumico.

Everyday Electronics, April 1980

Rather like a collection of multi-shelf-

letter trays linked together, the cube
when opened out extends to 800mm but
when closed forms a 200mm cube, with
carrying handle.

The system is supplied with compart-
ment dlviders and labels. Each indi-
vidual tray measures 195mm X 95mm X
40mm and has divider slots to enable
different size compartments to be made

up.

The Partfolio 200 1s priced at £17:50 plus
VAT and is available from Toolrange Ltd.,
Dept EE, Upton Road, Reading, RG3 4J A,
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Toko transducers from Ambit.

Piezo Ceramic Buzzer

A range of probably the smallest
piezo ceramic sound transducers we
have come across is now available from
Ambit International. Being so small,
not much larger than a 10 pence piece,
these Toko transducers will make perfect
hidden warning buzzers for simple
alarm projects.

The buzzers are available as unmounted
discs or encapsulated in plastic with
mounting lugs. Operating from fairly
low voltages one of the range, type
PB-2720, needs as little as 1mA drive
current.

Suggested application and drive circuits
is included in the product data which is
available atong with the devices from
Ambit International, Dept EE, 200 North
Service Road, Brentwood, Essex, CM14
4SG. No price was available at the time of
going to press.

SUPPLIER

Surrey.

packing.

advertisement.

— SUPPLIERS OF KITS FOR TEACH-IN 80 —

These kits contain all items specified by Everyday Electronics
(see below) but excluding batteries.

LIST A see October, 1979, page 634

LIST B see October, 1979, page 640

LIST C see April, 1980, page 253
Ali component requirements for the Teach-in 80 Series
are covered by these three Lists.

Bi-Pak, Dept. EE, P.O. Box 6, Ware, Herts.

Electrovalue Ltd., Dept. EE, 28 St. Judes
Road, Englefield Green, Egham, Surrey.

Greenweld Electronics Limited, 443 Millbrook
Road, Southampton.

LIST LISTS
C A,B&C
£2-55 £18-00
£2-75 £24-90
£3-00 £24-25
Home Radio, 234-240 London Road, Mitcham,
£7-50 £29-00

Magenta Electronics Limited, 98 Calais Road,
Burton-on-Trent, Staffs.* £2-83
A. Marshall (London) Limited, Kingsgate
House, Kingsgate Place, London NW6 4TA £4-03
T. Powell, 306 St. Paul's Road, Highbury
Corner, London N.1.
All prices quoted are inclusive of VAT, postage and

#Can also supply woodwork etc. for Tutor Deck, see

CONSTRUCTIONA
PRGJECT% s

We cannot foresee many component
buying problems this month but one
or two special items need further mention.

Gas Sentinel

The main item on our list is the Gas
Sentinel and as far as we are aware the
gas sensor transducer is only available
from Watford Electronics, the main
distributor for these devices. We under-
stand that they are also prepared to
supply a complete kit of parts for this
project.

The components list calls for a mains
transformer with a secondary rated at
gV 1A. However, the prototype unit used
a transformer with two 9V 400mA second-
aries wired in parallel and is available from
Watford Electronics as type 182,

Cycle Direction Flasher

The only item likely to cause any
concern in the Cycle Direction Flasher is
the plastic end caps. These are available
from Home Radio (Components) Lid.,
PO Box 92, 215 .London Road, Mitcham,
Surrey, CR4 3HD.

The plastic elbows and tubes should be
available from most DIY shops.

As far as we have been able to ascer-
tain, the 3-5V 150m A bulbs appear to be
only available from Maplin Electronics.

No problems should be enountered
in obtaining components for the Mains
Fault Indicator, the Auto Level Control or
the Radio Control Charger Unit.

Finally, we include a list of components
suppliers for the last six parts, including
this month's experiments, for the Teach-In
80 series.

£25-43
£25-50
£2-50 £22-50
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aibima

Restricts level range by com-
presgion and expansion of input

signals, Useful for recording and
disco work.

__

HIS PROJECT describes the
T operation and construction of
a simple, but very effective, auto-
matic level controller or ALC. The
device allows signals from a nomi-
nated source to be kept at a fixed
volume when feeding a tape or
amplifier system.

To appreciate the need for such
a unit it is necessary to consider
what happens when one makes a
recording using a microphone
feeding a tape recorder which has
a manual record level adjustment.

When the recording is being
made the level control must be
adjusted to maintain correct modu-
lation of the tape. Very loud
sounds which occur could produce
unpleasant overload distortion
when the tape saturates magneti-
cally. Then, on the other hand,
very quiet sounds can be lost in
the hiss of unmodulated tape if
measures are not taken to increase
the recording level.

Similar volume variations are
experienced when using a public
address or a discotheque micro-
phone. The ultimate object of any
of these systems is that informa-
tion must be conveyed with the
least disturbance to intelligibility,
and the ALC helps to achieve this.

PRINCIPLE OF OPERATION

The fundamental requirement
of the ALC is that it must increase
the amplification applied to low
level signals and reduce the ampli-
fication applied to high level
signals. The response of an ALC
circuit in relation to a normal
linear amplifier stage is shown in
Fig. 1.

It can be seen that with the ALC
connected the level of the input
signal can vary quite considerably
whereas the output level range is
quite restricted.

The effect of reducing gain
applied to high level input signals
is called compression. And the
opposite effect of increasing the
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gain applied to the lower level
signals is called expanding.

The unit described here per-
forms both of the above operations
so it could be called a compressor-
expander (frequently called a com-
pander). However the professional
companders have many facilities
which are required for use in
broadcasting and recording studios.
This unit cannot match these, but
it performs the basic operation at
low cost.

] response
curve with
ALC connected

QUTPUT ]
LEVEL response curve
with ALC not

4 connected

SIGNAL RESPONSE

T T T T T T
SOURCE"INPUT LEVEL

Fig. 1. Shows response curve of ALC
in contrast to a linear gain amplifier.

A block diagram of the ALC and
the circuit elements which are
used to obtain the compression
and expansion effects described
above is shown in Fig. 2. It will be
seen that a closed loop control sys-
tem is employed, which means that
the input of the system is con-
trolled as a result of the output of
the same control system.

The gain element is a single
stage transistor amplifier which
has negative feedback—negative

feedback is a method of control-
ling the gain of an amplifier by
feeding back a portion of the out-
put such as to oppose the original
signal. As more output voltage or
current is fed back to the input of
the amplifier the net gain is much
less than normal, and the opposite
is also true. The less feedback
applied then the higher the gain
of the amplifier stage.

The amount of feedback is vari-
able and made dependent on the
drain to source (channel) resist-
ance of a field effect transistor.
The channel resistance is depen-
dant upon the voltage between the
gate and source terminals of the
f.e.t. What results is a simple volt-
age controlled amplifier.

CONTROL VOLTAGE

To control the gain the output
signal must be continuously moni-
tored. An a.c. signal for gain con-
trol is derived through a buffer
amplifier which then drives the
a.c. to d.c. converter which com-
prises a pair of diodes D1 and D2
which form a voltage doubler cir-
cuit. The output from the circuit is
a voltage, the value of which is
proportional to the output signal
level. The d.c. voltage would nor-
mally be changing all the time
with the output signal but a stor-
age capacitor allows an approxi-
mate average value to be obtained.

The actual storage time controls
the time taken for the voltage con-
trolled amplifier to restore to its
maximum. In the prototype the

} AMPLIFIER

AUX. VARIABLE = .
INPUT ATTENUATOR l {3 OuTPUT
FEEDBACK
LY o | LooP |
INPUT
VOLTAGE
CONTROLLED BUFFER
RESISTOR AMPLIFIER

Fig. 2. Block diagram of the ALC.

AG/OC
CONVERTER

.
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value of the storage time is con-
trolled by a potentiometer in order
to make the device suitable for
various applications.

The source signal can be fed to
a fixed low level input Mic INPUT,
e.g. low impedance microphone,
and the higher level signals can
be fed to the higher level auxil-
liary (aux) input which is con-
nected to a variable attenuator.
This control avoids the possibility
of the device continuously com-
pressing.

CIRCUIT DESCRIPTION

The complete circuit diagram is.

shown in Fig. 3.

There are two inputs to the cir-
cuit as described but the circuit is
so arranged that the LEVEL control
is not connected when the low
level input is used. This avoids un-
necessary signal loss. This is
achieved by wiring of the break
action contacts of the low level
input jack, SKI1.

Under no signal conditions the
f.e.t drain-to-source resistance has
a low value of only a few hundred
ohms and this with the low react-
ance of C3 shunts R3 thereby re-
moving the a.c. feedback path for
the amplifier. The amplifier stage
consists of TR2 and its bias com-
ponents, and with the feedback
virtually removed the gain of the
amplifier if fairly high.

Output from TR2 is fed to a
second amplifier, TR3, which feeds

a.c. signals to the a.c. to d.c. con-
verter. Diodes D1 and D2 form a
rectifier and voltage doubler, and
the output appears across C9. The
value of this voltage is directly
proportional to the amplitude or
“lJoudness” of the source signal

and is negative with respect to the
zero volt rail. This negative volt-
age is applied to TRl gate
terminal. The more negative the
gate voltage the higher the drain-
to-source  resistance becomes,
thereby having less shunt effect on

Resistors
R1 1-5MQ
R2 6-8kQ
R3 3-9kQ
R4 1-2kQ
R5 47k
All §W carbon +5%

Potentiometers

VR1 25k2 log. law

VR2 1MQ carbon lin. law
Capacitors

C 33uF 10V elect.

C2 3-3uF 6V elect.

C3 100uF 10V elect.

C4to C6 8uF 10V elect. (3 off)

C1,8 100uF 10V elect. (2 off)

Co9 10uF 10V elect.

Semiconductors
TR1 2N3819 n-channel f.e.t.
TR2, 3 BC109 silicon npn (2 off)
D1, D2

Miscellaneous
S1 single-pole on/off toggle
SKi1 switched jack socket

B1 9V PP3

COMPONENTS S8

1N914 small signal silicon (2 off)

SK2,3 mono jack sockets (2 off) or other sockets to suit equipment

Stripboard: 0-1 inch matrix size 19 strips x 31 holes; connector to suit
B1:4BA fixings; case: aluminium/vinyl clad steel size 152 x 114 X 44mm;
screened cable; control knobs (2 off); connecting wire.

R6 10kQ

R7  3:9k2 See
R8  1k2

R9 100Q

R10 5-6k(2
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Fig. 3. The complete circuit diagram of the Automatic Level Control.
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R3, increasing its negative feed-
back so reducing gain.

If the input signal falls to a low
level, the voltage at the negative
plate of C9 decays through VR2
and R10. The result is to restore
the gain of TR1.

The time taken for the gain of
the amplifier to restore is known
as the recovery or RELEASE TIME.
It is related to the discharge of C9
and if the parallel resistance is re-
duced C9 will discharge quicker;
VR2 allows this time to be varied
from a few milliseconds to a few
seconds.

HOW IT WORKS

AMPLIFIER

AUTOMATIC
GAIN
CONTROL

(OR AMPLIFIER
. IN PA./DISCO WORK)

Electrical signals developed in the microphone are passed to the tape |
recorder via a low gain amplifier. The resulting amplifier output level i
sensed by the automatic gain control circuitry which adjusts the gain of
the amplifier in the required manner. Low level microphone signals are :
boosted whereas high level signals are subject to attenuation. In this way
low level signals do not become overshadowed by inherent noise in the 4
mic. system and high level signals are prevented from overloading the |

CONSTRUCTION

The prototype was intended to
be a general purpose unit for use
with anything and everything
where such a device would be
advantageous. The case used was
fairly small but large considering
the circuit simplicity, and readers
may wish to use the circuit board
alone and mount the device in the
case of the equipment for which it
was built. If this is so, VR1 and
VR2 can be replaced by preset
type potentiometers,

The components are mounted on
a single piece of stripboard; Fig. 4
shows the layout of the compeo-
nents on the topside of the board.
There are no breaks to be made
on the underside.

The board as shown is mounted
using a single fixing hole with a
thick insulated washer to isolate
the board from the case. When
mounting the components observe
the correct polarity for the diodes,
electrolytic capacitors and in par-
ticular the transistors.

Begin construction by mounting
the resistors and capacitors fol-
lowed by the semiconductors.
Novice constructors are advised to
use a heatshunt on the legs of the
semiconductors to avoid thermal
damage. Attach suitable lengths
of flying lead to reach the chassis
mounted components. Note that
screened lead is used for some con-
nectors.
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Prepare the case to accept the
sockets, switch and potentiometer,
secure these in place, and then
wire up according to Fig. 4.

The prototype was designed for
general purpose usage and the in-
puts were all standard jacks but
by drilling the appropriate sized
holes DIN, phono or banana
sockets may be used.

Perhaps for the most versatile
unit a selectable combination of
sockets could be devised. Many
microphones and guitars are con-
nected to amplifiers and auxillary
equipment by means of standard
mono jack plugs and so SK1 could

tape input which would otherwise cause distortion.

be a jack socket whereas the

auxilliary input, SK2, would be a
DIN or phono.

The completed unit was mounted
in a commercially available case
with a black vinyl lid. This gave
the unit a neat appearance. The
battery requirement is furnished
by a PP3 and the use of double
sided adhesive tape provides ade-
quate support.

TESTING AND USE

Connect a microphone, low out-
put type to SK1 or high output
type to SK2, and the output of the

“ The completed Automatic
Level Control with top cover removed.

t
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AUTOMATIC LEVEL CONTROL

DIRECTION OF COPPER STRIPS
12345678 8101441293 14151617181920212223242526272629 303
0000000009000 RO00C0OO0OO0

NI PO IFCXC T OO OO K

000000O0C

0 0®00 000
NO BREAKS {N COPPER STRIP ON UNDERSIDE

Fig. 4. Shows the layout of the components on the topside of the stripboard. In the prototype no breaks in the copper strips
werefound necessaryaroundthe single fixing-hole. Also shows full interwiring between boardand case mounted components.
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Layout of components on the completed circuit board.

unit to an amplifier input. A head-
phone output facility on the ampli-
fier will be particularly useful and
would eliminate possible positive
feedback during the setting up.

With the unit switched on speak
into the microphone. It should be
possible to shout and whisper with-
out hearing any distortion.

By turning the RELEASE TIME
control fully anticlockwise the
gain of the unit will restore to its

maximum in a very short time.
This will be perceived by an in-
crease in background noise level.

If these results are not obtained
then the wiring will have to be
checked, particularly check for
solder bridges on the circuit board.
The 0.1 inch matrix stripboard is
prone to short circuits through
solder blobs bridging adjacent
strips and care must be taken
when soldering.

For high level signals SK2 input
must be used and the attenuator
adjusted to allow an undistorted
output to be obtained.

For use with a tuner to record
a programme onto tape, the high
level input is used, and VR2 should
be set to its midway position. This
setting will prove to be adequate
for both music of the pop and light
variety and for talks and chat
shows. However, where the music
is much slower the recovery time
can be much longer, which is
achieved by advancing VR2 clock-
wise.

The input attenuator VR1 must
be set to avoid excessive compres-
sion which will be evident by out-
put volume reduction as the input
reaches a high level.

A more compact version has
proved particularly useful for the
author when connected to the
microphone circuit of a portable
tape recorder. Then when the
tape recorder was used for inter-
view work, no adjustment of the
microphone level was needed and
the ALC was able to cope with the
differing voice levels. For this type
of application the unit needs a
fast recovery time, i.e. VR2 fully
anticlockwise. pud

BOOK REVIEWS

A A S
éTELEVlsz &TRADIO 1980: 0 im

Price £2:50
_Slze 230?&:11 ¥

Publ;sher Endependeht Broa&castmg Autha / ’Ey

NCE again its a pleasure to read the “behind the
scenes” stories of our independent television and
radio services.

This year’s edition gives a fairly concise guide to the
many aspects of programming, technical developments
and advertising controls; i.e. code of practice on what's
acceptable and unacceptable material and details of better
viewing and listening.

The handbook must be one of the very few publica-
tions that has not increased in price from last year and
retained the same number of pages (224) and abundant
illustrations. Unfortunately, the printing and visual
appearance does not measure up to the high standards
set by previous editions. However, the 1980 edition is
still very good value for money.

Perhaps this criticism is a bit harsh and may be due
to the growth in local broadcasting and trymg to pack a
“quart into a pint”. Maybe, with the increasing growth
and interest in local radio it's time a separate book deal-
ing solely with radio was issued.

It seems paradoxical that having just read the section
on their plans and optimisms for the 80s, comes news that
the proposed launching of the new channel may be
delayed due to lack of funds. D.G.B.
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ELECTRONIC PRGJECTS INDEX No 21970
(:omptter M. L Scaife -
4 £1-30

207 « 210mm 48 pages (F'aparback)
North Tynésnde Metropolitan Borough
Council, Libraries and Arts Dept,
Q'- . i North Shw}ds. Tyne and Wear

_ lsBN ' 0142 1565 -

Caew o W w Haata s 24 ¥

* Publlsher

Tms is a guide to constructional projects published
during 1978 in 16 well-known magazines which in
total cover practically the entire field of d.i.y. electronics.
It carries on (in the same style and format) from Elec-
tronics Projects Index 1972-1977 published at the begin-
ning of 1979.

Projects are listed under 36 headings: an extensive list
of subjects which itself is quite revealing as to the wide
extent of electronics applications.

Individual entries give magazine title, issue and page
numbers, then brief details including component comple-
ment and usually the form of construction e.g. P.C.B.,,
Veroboard.

The largest section is Measuring and Test Instruments
with 127 individual items listed, runners up being Music
Effects and Musical Instruments (50 projects), Amplifiers
(40), Automobile (37), P.S.U. (37), Games (34). Other
subject groupings including Alarms, Calculators, Locks,
Metal Locators, Receivers, Timekeeping, run to 30 or
less projects each.

If this predominance of Test Gear and P.S.U. articles
truly reflects the general demand, one is lead to the
conclusion that the electronics constructor is essentially
serious-minded and puts his working tools and instru-
ments before all other kinds of projects. F.E.B.
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Breaking a Monopoly

The Post Office monopoly is now
finally crumbling. Shortly after Sir Keith
Joseph's historic statement promising
a new era of freedom and enterprise for
U.K. telecommunications, the Post Office
issued a press release which was sur-
prisingly not extensively reported. ''From
next year', reads the press release
“'customers will be able to buy as well as
rent telephone answering machines''.

Until now, of course, anyone wanting
to install a machine to answer their tele-
phone and record messages has had to
rent one from a Post Office approved
supplier. These machines are remarkably
complicated beasts. | know; | once bought
a couple of ex-rental machines.

Over the last year, all manner of rela-
tively inexpensive, but very efficient and
electronically simple answering machines
have been coming in from the USA
either in traveller's suitcases or by bulk
import for open sale in the increasing
number of shops now offering ‘illegiti-
mate'’ telephone gadgetry. It was a fore-
gone conclusion that once the govern-
ment had decided to chip away the Post
Office  monopoly telephone answering
machines would be the first gadgetry to
become legitimate for subscriber purchase
and connection.

The government aims eventually to
replicate the USA situation where the
telephone company's monopoly ends at
the front door, just like the gas, water and
electricity supplies. But it will take time
to make such a wholesale change and
the use of "illegitimate'' subscriber owned
telephone answering machines is now so
widespead that it's the obvious place to
start with a change.

In some parts of the country the Post
Office has already been recommending
local suppliers of USA equipment when
subscribers enquire about telephone
answering machines. The Post Office has
put on a brave face about the official volte
face over answering machines, claiming
that rentals were previously required ''so
that the machines could easily be traced
for modification when necessary' and
that it's "progressive developments in the
manufacture of these machines' that
have made possible a change in attitude.
But the writing is now on the wall. Perhaps,
appropriately, the new scheme comes into
operation after April 1, 1980.
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Cordless Telephone

However, despite misleading publicity
to the contrary, for the foreseeable future,
you will not, repeat not be able to use
cordlesstelephones. Advertisements have
recently been appearing in the national
press offering a cordless phone which is
""easy to install”.

The publicity material which is sent off
to anyone who writes in for further details
claims that ‘'Following more press an-
nouncements on Sir Keith Joseph's
plans for the Post Office services, we are
giving you a great opportunity to be one of
the first people to take advantage of this
exciting new technology . . . our phones
are easy to install and are completely
compatible with the British system."

The cordless 'phone being offered for
sale (at around £250) may well be easy to
install and may well be completely com-
patible with the British telephone system,
but it relies for its cordless connection on
a radio link that is 100 per cent illegal
under our old friend the Wireless Tele-
graphy Act 1949. This, of course, is the
law which makes the use of CB sets
illegal. The penalties for using a radio
cordless telephone are in fact the same
as for using a CB walkie-talkie: up to £400
fine and/or three months in jail.

In the USA such cordless 'phones are,
like CB, legal. Moreover, there is no ban
on importing them into the UK provided
of course duty and VAT is paid. This is
because those on sale in the UK work on
the 1:6-1-8MHz and 49-8-49-9MHz.

In an effort to curb the spread of CB,
a 1968 modification to the W.T. Acts
outlawed the importation of 27MHz
transceiver equipment. But this does not
prevent the import of equipment operating
on other frequencies. There is also noth-
ing to prevent the advertisement or sale of
such equipment.

But the acts do make it illegal to use
such transceivers in the UK. What's
more the Post Office can object to the
connection of any unauthorised equip-
ment to a subscriber's line, and if
necessary disconnect at the exchange.

So although importing, advertising and
selling a radio link wireless telephone
is legally in the clear, the poor customer
who pays his honest £250-00 is in any-
thing but clover. He stands to have his
telephone cut off by the Post Office and
be fined and jailed into the bargain.

Incidentally, the public files of the
British Patent Office reveals that one of
the British Post Office’'s main suppliers,
STC is now working on an infra-red
linked cordless telephone. This will be
both legal and much more secure in use.

Whereas a wireless link spreads signals
at least 100 yards around the system and
so enables anyone in that area to eaves-
drop on telephone conversations (in-
cidentally it also gives officialdom an
easy opportunity to detect illegal use) the
infra-red link won't stray outside the wall
of the user's home.

X-ray Time

Until a few years ago radiographers,
who operate the X-ray examination
equipment in our hospitals, grew tired of
reassuring patients that there was no
need to remove their wrist watches before
examination. Now they are growing tired
of saying just the opposite.

Many British hospitals are posting
notices advising X-ray patients to remove
their watches before examination. The
turnaround dates back to a warning
letter published in a medical journal.

Although ordinary mechanical hour-
and minute-hand watches are unaffected
by X-rays, it seems that the same may not
be true of electronic watches. There have
now been several reports of digital
watches stopping while the wearer is
being X-rayed. Sometimes they start
again. Sometimes they don't. In one case
a watch simply skipped an hour.

A leading watch manufacturer quizzed
on the problem has confirmed that the
CMOS chips used in a digital watch cer-
tainly can be affected by high levels of radi-
ation, and also intense magnetic fields. In
some casesthechip recovers and in others
simply stops working. But the simple
truth is that no one really knows whether
the relatively low levels of radiation used
in hospitals for routine examinations are,
or are not, significant. s

Tests carried out have also been in-
conclusive because there are any number
of different types of electronic watches, all
with different thicknesses of shielding
metal around the chip. Also there are all
manner of different medical X-ray tech-
niques, all involving a different dose on
the patient's wrist.

Play Safe

The manufacturer acknowledged that
“there is still somewhat of a grey area in
CMOS technology' and it may well be
years before enough incidents have been
correlated to give aclear picture of the true
situation. In fact, now that hospitals are
"‘playing safe'' and advising patients to
remove their watches, we shall probably
never know.

Similarly, we shall probably never now
know whether there was any real basis
in the suggestion of a tew years ago that
high level X-ray inspection equipment at
airports presented a risk to electronic
equipment. The airlines have also "played
safe’’ and there is now hardly an airport
left in the world which uses high dosage
baggage inspection equipment.

Anyone who constructs electronic
prototype equipment, whether for a hobby
or for business, would however be well
advised to keep all chips well clear of
X-ray radiation (and strong magnetic
fields) until the matter is resolved.

247




TS0

E transistor is undoubtedly

the single most important
device in electronics today.
Although its actual operation is
only fully understandable with a
knowledge of advanced physics,
we do not need to know exactly
what is going on inside a device
in order to maké& use of it.

The term transistor is today
used to refer to many different
types of device. There are bipolar
transistors, field effect transistors
(f.e.t.s.), unijunction transistors
and many others. Each has its own
special characteristics and is par-

ticularly suitable for specific
applications.
The type of transistor with

which we will be concerned in
this part of the series is the
bipolar type, the most common
type of discrete transistor.

THREE TERMINALS

All of the devices that we have
looked at so far were relatively
simple to understand since they
had only two terminals. Any cur-
rent entering. one terminal could
only leave by the other terminal.

The first noticeable fact about
transistors is that they have three
terminals, so current entering any
terminal could appear at either of
the other terminals or, in fact,
both.

To make any sense of tran-
sistors we must be quite sure
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By S. R. Lewis,
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which terminals we are referring
to, and to this end each is given
a special name. The problem of
lead identification on real tran-
sistors is complicated by the fact
that there is a multitude of differ-
ent packages in which the tran-
sistor chips themselves are

~mounted and enclosed.

Each type of transistor (by
which we mean chip not package)
has a unique code number (OCT71,
BC108, 2N3055, etc) but different
manufacturers may put the same
type of chip in different packages.

The diagram in Fig. 7.1 shows
the lead identification for some

Fig. 7.1. {(a) and (b) show the circuit
symbols >or npn and pnp transistors
respectively. (¢) and (d) show the lead
identification for two common types of
transistor package. The packages are seen
iooking at the leads.

common transistor packages but,
be warned: if you come across a
transistor serial number that you
have not met before, the only
certain way to identify the leads
is to check with published data,
either in the form of transistor
data books or tables which quite
oftén appear in electronics maga-
zines or, if this proves unsuccess-
ful, direct from the manufac-
turer’s own data.

The three leads are labelled
emitter (e), collector (¢), and base
(b) and we must always make
sure that the transistor is con-
nected with these leads in the
right place or damage could be
done.

GERMANIUM AND SILICON

There are two main types of
material from which transistors
are fabricated. The early tran-
sistors used germanium, a brittle
white metal which is quite rare.
Today’s technology is centred
around silicon, a non-metal with
chemical properties quite similar
to carbon. It soccurs naturally in
abundance as silica (of which sand
is the impure form).

The advances in recent years
have been in ways of purifying
the silicon -and of growing very
precise crystals. Whilst germanium
transistors are still used to some
extent in specialist applications,
silicon is now used almost exclu-
sively.

Silicon transistors have the
advantage that they are much
less prone to a destructive process
known as thermal runaway which
can destroy a transistor if the
circuitry around it is not carefully
designed.

The problem is that the leakage
currents through germanium tran-
sistors could be quite high and
these leakage currents increase
dramatically with temperature.
Since the increased current
caused heatmg of the transistor
there was a vicious circle (or, to
give it its technical term, positive
feedback) which eventually
destroyed the device through over-
heating.

In silicon transistors the leakage
currents are virtually negligible
and so the heating effect which
they produce are not of any
importance.

The higher leakage currents
through germanium also meant
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that the circuitry around them was
slightly more complicated, which
is another factor in favour of
silicon.

The symbol for the transistor
(see Fig. 7-la and b) does not
distinguish between the two types
of transistor and so one must
refer to transistor data to deter-
mine the material from which a
particular transistor is made.

PNP AND NPN

If we look at the diagram show-
ing the internal construction of a
transistor we will find that it is
like the diode we looked at earlier
with a p-n junction but another
oppositely doped section has been
added on the end.

The oppositely doped section
can be added at either end (Fig.
7.2) thus producing two types of
transistor: npn and pnp. The sym-
bols for these two types is dif-
ferent, the arrow on the emitter
lead being reversed.

It might be thought that simply
adding another junction to the
first would simply form a double
diode as indicated in Fig. 7.3 and,
up to a point this is so. If the emit-
ter lead is left open circuit and the
base-collector terminals only are
used then we would have some-
thing that appears exactly like a
diode. Similarly if the collector is
left open circuit then the base-
emitter behaves like a diode.

The interesting and useful thing
is that when the base-collector
junction is reverse biased then the
forward current through the base-
emitter junction is able to control
the current through the collector.
But not only does the base current
control the collector current, we
also find that only a tiny base cur-
rent is needed in order to control
quite large currents through the
emitter.

So far the description has used
fairly vague terms like ‘“‘through”
rather than “into” or “out of” and
this is to keep the description ap-
plicable to both npn and pnp tran-
sistors.

CURRENT AMPLIFIER

To sum up the operation of a
transistor in one sentence we could
say that a small current flowing
into the base of a transistor con-
trols a much larger current fiow-
ing into the collector. To put it
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Fig. 7.2. The doping of the various sections
of npn and pnp transistors. The arrows
indicate the flow of conventional current
through the two types when operated in
their normal modes. In real transistors
the base layer is very thin in relation to the
collector and emitter sections.

R
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Fig. 7.3. When viewed in isolation the
base-emitter and base-collector sections
of a transistor appear as diodes. it is when
the base-collector junction is reverse
blased and the base-emitter is forward
biased that the transistor becomes
interesting.

another way: the transistor is a
current amplifier.

If we look back at the symbol
for a transistor we see that the
emitter lead has an arrow on it.
This arrow indicates the direction
of flow of conventional current
when the transistor is used in its

normal operating mode. The direc-
tion of the arrow is used to dif-
ferentiate between the npn and
pnp types of transistor. -

When one looks back at circuits
from say fifteen years ago one
finds that nearly all of them were
built using pnp transistors. Today
there is an overwhelming prepon-
derance of npn transistors with
pnp types only occurring occa-
sionally. The change is not simply
due to fashion it reflects changes
in manufacturing technology.

CURRENT GAIN

Since no current can “disappear”
inside the transistor all current
entering the device must appear
as current leaving it. Thus we can
say that the emitter current (that
is current leaving the transistor)
must equal the sum of the base and
collector currents (those entering
the transistor). Using mathematical
notation :

I.=hL+I,
where I, is the emitter current, I
the base current and I. the collec
tor current.

What can we deduce from this
starting point? If the base current
is zero (as will be the case when
it is left open circuit) then the
emitter current will be the same
as the collector current. If the col-
lector current is zero (collector
open circuit) then the based cur-
rent will be the same as the emit-
ter current.

Some typical transistor packages (all to scale) with identification of leads or pins. The

¢ [CASE)

TO3 package is used for high power transistors, ali other examples are small signal

transistors.
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There are two ways in which
the emitter current can be zero:
either I.= —1I, (the same current
flows into the base and out of the
collector) or both collector and
base current are zero.

Let us connect up an actual
circuit on the Tutor Deck to see
exactly how the transistor (type
BC108) behaves.

The circuit is shown in Fig. 7.4
and it will be seen that we have
connected the emitter of the tran-
sistor to the 0V line and put a
meter in the collector circuit which
then goes up to +18V. In the base
of the transistor we have a resistor
which can be connected to the 18V
line by pressing the switch S2.

When the switch is not pressed
we see that the current through
the collector is virtually zero. The
only current that is flowing is what
is termed the ‘“leakage current”
and, for the BC108, it can be taken
as negligible.

When the pushbutton is pressed
we see that the meter swings well
over indicating a current into the
collector of about two to 16mA.
How much current was flowing in
the base when this current was
flowing in the collector?

BASE CURRENT

To work out the base current to
a fair degree of accuracy we can
make a few assumptions. The base-
emitter junction is in effect a
forward-biased silicon diode.

In the section of this series on
diodes we noted that the forward
voltage drop across a silicon diode
never exceeded about 0-7V. In
fact, the assumption is perfectly
valid for the transistor base-emit-
ter junction.

Now 0:7V is under five per cent
of the supply voltage of 18V so
ignoring it will only introduce a
five per cent error. The base cur-
rent is therefore given (approxi-
mately) by the supply voltage
divided by the base resistor (R1).
This works out to be 18uA.

What we have been measuring
is perhaps the most important
characteristic of the transistor: its
d.c. current gain. The current gain
is defined as the collector current
divided by the base current and
it is given the symbol hr. or some-
times S.

I
hFE=—

Iy
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PART 7 QUESTIONS

'symbol is on the
a) emittaf .

%. | b) base
= c) coflecfor

- current of 10sA:

o a) 10uA
il b)) e
c) TmA

7.3, The couector current In a

transistor is measured as being
«  10.4mA whilst the emitter cur-

= rent is 10.6mA. What is ihe_-"

hee of the transistor:

o

. @& 108
Ml
2 a8
& B g N

Now this figure depends to some
extent on the collector current in-
question and tends to be lower at
very low and very high currents
than it is at medium currents. The
terms “low”, “high” and “medium”
will vary from transistor to tran-
sistor, medium being between 1
and 10mA for the BC108.

The manufacturer’s data states
that hye can vary between 110 and
800 which is a very wide range.
See if the transistor on which you
are making the measurements
falls within this range.

If we return to the first equation
that we derived we can eliminate
one of the terms, namely I. and
get the emitter current in terms
of the base current and hyrg.

Ie Io+Ib
Ie=(hseXIy)+ 1,
Ie=(hps+1) X1

What this is saying is that the
emitter current will be only dif-
ferent from the collector current
by the magnitude of the base cur-
rent and, since this is so small, it
will be difficult to measure any
difference between the two.

To check that the emitter cur-
rent is as predicted, it might be
thought that it is simply a matter
of moving the meter to the emit-
ter lead of the transistor, but do-
ing this introduces a complication
into the circuit which it is impor-
tant to appreciate.

The meter itself (if by “meter”
we take to mean the meter and
its shunt resistor in parallel) has

i The arrnw on the iransist .

7R Thegam(hﬂz of atransismr
_is quoted as being 100. What is
_collector current a't a base:_‘ -

74. Pyt (max) for a transistor

s _quoted as being 500mW.

. When the collector to emitter
voltage is 2.5V what is maximum
_current that can be taken through
the collector:

a) 200mA
b) 500mA
¢c) 100mA

75. W lc(maxy is 150mA and
hre is 110-800 what is the
maximum base current that
should be fed into the transistor
assuming there is no limitation
on the collector current:

a) 1-36mA :;

b) 187-5uA

9 @A

PART 6 ANSWERS

 B1.b)62. c}ss ©) 64.b) 65.2)

A

A s e v

a resistance and thus any current
that flows through it will produce
a voltage drop by Ohm’s Law.
When it is placed in the emitter
lead the emitter current which we
are trying to measure will produce
a voltage drop which effectively
reduces the voltage across the base
resistor R1.

We are expecting an emitter
current of about 10mA so what
will be the voltage drop across the
meter at this current? By applica-
tion of Ohm’s Law we find that it
will be about 0-1V. Fortunately
this voltage is very small and it
can again be ignored in compari-
son with the total voltage across
the meter, transistor and base
resistor (see Fig. 7.5).

As before, virtually no emitter
current flows when the base is
open circuit. When the button is
pressed the reading on the meter
should be indistinguishable from
the previous reading, confirming
the calculations.

CONFIGURATIONS

What we have looked at in the
previous section are the two most
commonly used transistor con-
figurations. They are given the
names ‘‘common emitter’ and
“common collector” respectively.
The adjective “common” is used
to describe the terminal whose
voltage is fixed either by connect-
ing to the power supply rail or
to some other invariant voltage.
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EXPERIMENT 7.1: COLLECTOR V. BASE CURRENT

Components noe&od: BC108 transistor,
1002 W resistor, 1MQ IW resistor.

g

TRI
BC108

e

e

.Fig. 7.4 (a) Fig. 7.4 (b)

Fig. 7.4. (a). Circuit of Experiment 7.1 and (b) the layout of the components on the Tutor Deck.

The circuit for this experiment is shown
in Fig.7.4a and the layout on the Tutor Deck
in Fig.7.4b.

The meter on the Deck itself can only
measure current in the order of a few
hundred microamps so a 10 ohm resistor
(called a shunt resistor) is placed in
parallel with it so that the resulting
meter-resistor combination appears to
be able to measure much higher currents.

Components needed: as above

This is a repeat of the previous experi-
ment except that the meter has been
moved to the emitter lead of the transistor.
See text for further description of this
circuit. The clrcuit Is shown In Fig.7.5a and
the iayout on the Tutor Deck in Fig.7.5b.

18V

.

+

gf; MEi(? /

)

— s e t—

Fig. 7.5 (a)

Fig. 7.5 (b)
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Depending on the full scale current
of the meter and its internal resistance,
the effective full scale reading of the
meter will vary but if both of these are
known then the full scale current is
given by

J Rm % Ifsd + 1/

10 fsd

EXPERIMENT 7.2: EMITTER CURRENT V. BASE CURRENT
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UNDERSIDE VIEW
OF BC108

A typical 100uA meter has an internal
resistance of around 1700 ohms giving
a full scale reading of just over 1TmaA.

Note that the meter reads virtually
zero when the base is open circuit.

bQ%\@ _ov:_;_’-
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Fig. 7.5 (a). Circuit of Experiment 7.2 and (b) the layout of the components on the Tutor Deck.
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EXPERIMENT 7.3: VOLTAGE AMPLIFICATION (COLLECTOR RESISTOR)

Components needed: BC108 transistor,
100kQ2 W resistor, 2-2kQQ 3W resistor,
220k ¥W resistor.

Fig. 7.6 (a) Fig. 7.6 (b)

The circuit for this experiment is shown
in Fig.7.6a and the Tutor Deck layout
in Fig.7.6b.

Use the scale which we produced for
the potentiometer in association with the
100k potentiometer on the Tutor Deck.
The meter is used in this circuit as a
voltmeter since a resistor has now been
placed in series with it. The full scale
reading of the meter will correspond with
220kQ X Jigq (or about 22V for a 100uA

Components needed: as above

Fig. 7.7 (a) Fig. 7.7 (b)

The circuit of the next experiment is
shown in Fig.7.7a and the layoutin Fig.7.7b.
This is very similar to the previous ex-
periment but this should not mislead
you into believing that the circuit behaves
in the same way.

Taking a few meter readings for different
settings of the potentiometer soon
reveals that this circuit is much “better
behaved" than the previous circuit in
that the output tends to follow the setting
of the potentiometer much more closely
than in Experiment 7.3.
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Fig. 7.6 (a). Circuit of Experiment 7.3 and (b) the layout of the components on the

Tutor Deck,

meter). The internal resistance of the
meter is not important here as it will be
small in comparison with the 220kQ
resistor.

Note down the meter readings for
various settings of the potentiometer
scale. These readings do not have to

EXPERIMENT 7.4: VOLTAGE AMPLIFICATION (EMITTER RESISTOR)

be in volts, they can simply be in meter
divisions; we are really justacquiring some
figures for comparison with the next
experiment. However, knowing that the
meter is reading 22V full scale gives a
feeling for the sort of voltages we are
looking at.

o n R B A W E R R W8

4

Y

ww o n W w R

Fig. 7.7 (a). Circuit of Experiment 7.4 and (b) the layout of the components on the

Tutor Deck.
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The third con-

4

figuration ‘“‘com-

mon base” where -
the base is held at 'YPe Material
a fixed voltage and gcios  sin s
the collector cur- BC478 Sipnp
rent is used to 2N3055 Sinpn

TABLE 7.1
Typical Transistor Data
Application PtOt (max) ’c(max)
Gen. purpose 360mW  100mA
Gen. purpose 360mW  150mA
High power 115W 15A

ceo (max) Yebo (max) FE fictyp)
20V 5V 110-800 250MHz
—40V —6V 110-800 150MHz
60V v 20-70  1MHz

control the emit-
ter current is not often encountered
and so will not be described here.

VOLTAGE AMPLIFICATION

We have seen how the transistor
can be used to :amplify a small cur-
rent, but often we are more in-
terested in amplifying small vol-
tages. The first thing that we must
do is convert the voltage that we
wish to amplify into a current so
that this can be fed into the base
of the transistor.

The simplest way is to put a re-
sistor of the appropriate value in
series with the input voltage. This
is possible but one must be very
careful to make sure that what-
ever the input voltage, the tran-
sistor is operating as it should. We
shall examine this problem in
more detail when we look at the
transistor as a linear amplifier.

To convert the output current
into a voltage is much less of a
problem although one must be
clear about what effect this has on
the operation of the transistor.

Fig. 7.6 shows a resistor (R2)
inserted in the collector lead of
the transistor. The meter has now

ADDITIONAL COMPONENTS
FOR PART 7 ONWARDS
(LIST C)

Resistors
2 off 330 ochm 2 off 220 kilohm
2 off 2-2 kilohm 2 off 470 kilohm

2 off 22 kilohm 1 off 1 megohm
2 off 68 kilohm
All W carbon + 20%
Capacitors
2 off 0-01uF polyester
3off 0-022uF polyester
10uF 16V (or higher)

2 off
. electrolytic, axial lead

Transistors

4off BC108 npn silicon bipolar
1 off BC178 pnp silicon bipolar
1 off  2N3819 n-channel f.e.t.

Integrated Circuits

1 off CA3140 linear MOS f.e.t.
operational amplifier
1 off CD4024 (or HEF4024 or

MC14024) CMQS 7-stage
binary counter
For details of suppliers of the
above components see Shop Talk
(page 241)
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been moved out of the circuit and
acts as a voltmeter since it has a
series resistor. We are now using
a potentiometer to vary the base
current of the transistor.

Note how the meter reading
varies as the potentiometer is
varied. The great trouble with this
circuit is that the results will vary
according to the gain of the tran-
sistor. In an actual circuit it would
be very awkward if the gain of
the transistor had to be selected
for the circuit to work properly.

In Fig. 7.7 the resistor has been
moved to the emitter. It turns out
that the circuit behaves much more
predictably now—we have some-
how made the spread in gain of
the transistor much less impor-
tant. This is because we have
produced what is called an
“emitter follower” circuit. This
will be examined more closely in
Part 9, but you might try working
out what is going on in this case.

TRANSISTOR DATA

Table 7.1 shows transistor data
as might appear in a catalogue.
What do all the terms mean and
why have these in particular been
chosen?

The first column is the type of
the transistor to which the follow-
ing data refers. Only three are
shown here, two low current type,
one npn and one pnp, and one
power transistor.

The next column shows the
material from which the transistor
is made and whether npn or pnp.

The next column gives a quick
guide to any special features of
the transistor, if there are any. The
first two are simply general-pur-
pose types with nothing special
about them, whilst the 2N3055 is
a high power type.

The next column gives a power
rating of the transistor and is
designated Pyt max - This is the total
power that can be dissipated by
the transistor without damage.

Now, the base current is usually
very small as compared with the
emitter or collector currents and
the emitter and collector currents
only differ by the base current.

The power dissipation of a tran-
sistor can thus be approximated by
multiplying the voltage from col-
lector to emitter by the current
into the collector.

Ptot=VcexIc (appmx)

Thus the voltage across the col-
lector to emitter times the collec-
tor current for a BC108 should not
exceed 360mW.

This does not imply that the cur-
rent through the collector can be
360mA if the collector to emitter
voltage is 1V as there is a limita-
tion on the collector current and
this is given in the next column
headed I. masx .

The next column is headed
Veeomax and this is read as the
maximum collector to emitter vol-
tage that the transistor can with-
stand with the base open circuit.
This voltage is important as it
limits the power supply rail which
can be used with the transistor. It
effectively says that a BC108 can-
not be used with a voltage rail of
more than 20V unless special pre-
cautions are taken.

The next column is the maxi-
mum reverse voltage that the base-
emitter junction ocan withstand
without damage, assuming the ool-
lector is open circuit. Note that it
is quite low and does not vary
much between low current transis-
tors such as the BC108 and high
power transistors like the 2N3055.

In linear circuits one would not
usually expect that voltages large
enough to reverse bias the base-
emitter junction will ever exist
but in switching circuits one quite
often finds large reverse voltages
being potentially generated.

The column headed hge gives the
d.c. current gain of the transistor.
The BC108 and BC478 both have
very high gains whilst the power
transistor has a much lower gain.

The last column gives a fre-
quency (f:) for each transistor
which is that at which the gain of
the transistor drops to unity.

It is an unpleasant fact of life
that the gain of transistors drops
off as the frequency of the applied
voltage is increased.

Next month we will look at the
use of transistors as switches.
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BATTERY CHARGER - SYSTEM SEIT

By L. ARMSTRONG # H. DICKINSON @ W. WILKINSON

ING-UP & FAULT FINDING

IN this sixth and final part to the
series we provide full details for the
construction of the battery charger,
which will be used to re-charge the
Nicad batteries used in the transmitter
and receiver, and also describe the
setting up of the pulse width now that
all the system equipment has been
covered.

As with all projects of this size,
there will be some constructors who
will have problems of some form or
other therefore information has been
included to try and point the construc-
tor towards the area where the fault
may lie.

BATTERY CHARGER
CIRCUIT

The charger unit described here
for charging the batteries is of the
constant current type, the circuit is
given in Fig. 6.1.

The secondary of the mains trans-
former T1 provides 15V which is

254

rectified by the bridge circuit com-
posed of diodes D1-D4. The output is
smoothed by Cl1 and the resultant
20V d.c. applied to two separate con-
stant current transistors TR1, TR2.

If we oconsider the transmitter
section, the Zemer D5 provides a
reference voltage with R1 supplying
the current through it. If DS is 4-7TV

then the emitter of TRl is 0-7V
below this at 4V, therefore this
voltage across R2 will define a
current through the emitter. With R2
being 82 ohms the current is approxi-
mately 50mA.

This current as well as flowing
through the batteries undergoing
charge (via PL1) also flows through

Fig. 6.1. Circult of the battery charger.

L n
240V
18V
240V
AC.
MAINS oV

1

R2 e
EHAEGING 3 RX
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(B | O\ BATTERY
' CHARGER

PLt PL2
DIN PLUG SLM PLUG-SOCKET

n

1 ")
o
RED BLACK

SLEEVING |
RED BLACK

) o

POSITION OF
COMPONENT BOARD

[FTTECSTSTaUILETseauLITestentneey

Fig. 6.2. Circuit board (a) p.c.b. pattern, actual
size (b) component layout on other side of board.

COMPONENTS

BATTERY CHARGER
Resistors

\—/ R1 2:2k Q2 W +5%
= o R2 820 W +2%
R3 2:2k Q2 W +£5%
R4 180 2 W +£2%
RS 150 Q W +2%
Fig. 6.3. Case and lid with drilling details, com- Capacitor
ponent ‘assembly and wiring. (inset) details of \ C1 220uf electrolytic 25V

plug wiring.
Semiconductors
TR1, 2 2N3053 npn (2 off)
D1-4 25170 or similar 0-5A rectifier
(4 off)
D5, 7 BZY8C4VT 4-7V Zener (2 off)
D6, 8 TIL220 l.e.d. (red) with mounting
clips (2 off)

Miscellaneous
PL1 DIN piug 3-way
PL2 Plug-socket 2-way (SLM)
S1 Miniature s.p.d.t. switch
T1 Mains transformer. 0-240V pri-

mary: 0-15A 200m A

Samos Case 100 X 65 x 50mm (West
Hyde). TOS5 heatsinks (2 off). Grommet
+&in. (2 off). Grommet { in. internal dia-
meter. Connecting wire.
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the series l.e.d. D6 which acts as an
indicator to show that the batteries
are in fact charging.

A similar cdrcuit arrangement is
provided for the receiver section.
Here alternative charging currents
are provided for by adjustment of
TR2 emitter resistor. With S1 in the
“High” position, R4 is in circuit, but
when S1 is set to “Low” RS is
inserted in parallel with R4, thus
reducing the effective emitter resist-
ance. The “High” position current is
50mA, to suit 500mA and 600mA
cells. The “Low” position current is
22mA to suit 225mA and 300mA
cells. The receiver battery is con-
nected via PL2.

Remember that when charging the
current goes into the positive side of
the cell so the positive side of the
battery is connected to the +20V line
whilst the negative side goes to the
le.d.

CHARGER CONSTRUCTION

The charger construction is rela-
tively simple and straightforward.
The components for the p.c.b. should
be inserted in their corresponding
positions according to Fig. 6.2, and
then the wires can be attached. The
wires to the l.e.d.s, switch and trans-
former come off the component side
whilst the outputs to the batteries
come from the copper side.

The lid for the case is drilled as
in Fig. 6.3 after which the l.e.d.s,
switch and grommets can be inserted,
making sure that the clips are used
to hold the l.e.d.s in place.

Two holes should be drilled in the
case base for the transformer,
dependent upon its size, together
with a hole in the case side large
enough to accept the large grommet
for the mains cable.

The plugs for the transmitter and
receiver battery packs are attached as
in Fig. 6.3 with the receiver plug
having a length of sleeving over the
soldered joints (see inset). When wir-
ing up the switch make sure that it
is connected correctly for the “High”
and “Low” currents.

TESTING

When construction is completed,
one last overall check is always
worthwhile. Plug the unit in and with
the multimeter set to the 100mA
d.c. range connect across the output
pins of the DIN connector and the
meter should read around S50mA.
Then check the receiver side and the
currents should measure 50mA on
the “High” range and 22mA on the
“IJW".

If no current flows check the
polarity of the le.d.s as these can
be easily inserted the wrong way
round. When the meter is connected
and current flows the l.e.d.s should
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TABLE 6-1
CHARGING TIMES

Charging Time (hours)
Capacity Charging Conditions
(mA H) Current )
Flat 3hrs.use 2hrs.use 1hr.use
225 22mA 14 12 10 5 2 Servo's + Rx
300 22mA 18 12 10 5 2 Servo's + Rx
500 50m A 14 10 8 4 2 Servo’s + Rx
500 50mA 14 14 10 ) 4 Servo's 4+ Rx
600 - 50mA 18 14 10 5) 4 Servo’s + Rx
500 50mA 14 10 8 4 Tx
600 50mA 18 10 8 4 Tx

light up and on the receiver the
“Low” range should produce an
intensity slightly lower than for the
“High” range.

LENGTH OF CHARGE
Charging is usually carried out for

a specified period of time dependent
