. Easy to build projects for everyone \

ELETROMIES

.. I've just built the = 4
PIIIINE CALL CHARGEMETER .+ 3
and this AIR FRESHENER .7,

..they’re terrific!




(illustrated)

Model X25 - 25 watts

A general purpose iron also with a ceramic and steel
shaft 1o glve you toughness combined with near-perect
insulation. Fitted with 1/8" tit and priced at £4.15
inclusive of VAT and P.&P. Range of 4 other bits
avallable

Model CX- 17 watts

—. |
S ——

a miniature iron with the element enclosed first in a
ceramic shaft, then In a stawless steel. Virtually leak-
free Only 7% fong, Fitted with a 3/32 bit
£4.15 inclusive of VAT and P.&P. Range of 5 other bits
available from % down to 3/64

@
Model SK3 Kt Model SK4 Kit Model TCSU1 Soldening Station lt ntex
" COﬂlall)réslbom I_;_l mm 3 z 7 | 900

the mode|
Cx230

saldenngion | g el The ANTEX multi purpose range of soldering
and the stan purpose dron 3 g L
ST3. Piced and e ST3 equipment is fast becoming a must for every
I{:"ﬂ“,:;fp‘_’gp ?,ﬁ E"?.“::; home. Built with precision for long life, each

makes an ot . .
et n%rgg prces iron is fully tested and guaranteed.
present lor the ey . . .

] i}

mea N ?’Eﬁm o ANTEX soldering irons are made in England
or hobbyist a =

= to strict local and international standards
Madel SK1 Kit P
Thus kit com%msa :5wau of safety ,
ron com- . age . .
W cetc w3 Spare o0 2 ¢on o1 S1QR Our name for reliability is spreading 7
solder. a hea;’éaev:jka?ré% 1 go'%l:sl > f 11 Q@/\)
Hi i . 3 |
ve o VAT an P 4P rom all over Europe to U.S.A. s R

£y

The TCSU1 soldering station with either the XTC

Model MLX Kit 50watt— 24/26 volt saioering iron or the CTC 35 watt = to Japan and to many other , )
soldening iron for pin point precision and axceptionally = 0T

The soldering ¥on dn this kit fast recavery time, countries , Q!

c'aur: be ooebla‘(teu lliq;nna;g We have put at least twice as'mucn power into ions F , Q,\Q'

orginary car battery. It is fitte which are already well knawn for good recovery time, N

o 151eet gex:(nelgic;anleﬁg Ihe lemperaure contl stops them from over estn: Stocked by many wholesalers and, %g\\@

ttery ciips Packedina s the “fail-safe” electronic circuit prowdes protection &

plastic envglooe teanbe et Price £4.83 inciusive of %eg ll‘ meI thermocouple ::35“25'6 XTC and CTC retallers or lﬂl’OCt trom us " , \Q,\\Q\Q

In 3 car, a boat or a caravan, U1 soldering station £52.65. XTC and CTC irons

ready lor soldering in the feig. VA" 379 P &P £14.85 inclosive of VAT a0d P.&P, you are desperate. 7 O

©
W
N Mayflower House, Armada Way, P 3 .
Plymouth, Devon. LAY s
Tek: 0752 67377/8 O
Telex: 45296 / Antex Ltd. Freepost, Plymouth PL1 1BR Tel. 0752 67377  EEII



TECHNICAL TRAINING
IN ELECTRONICS AND
TELECOMMUNICATIONS

ICS can provide the technical knowledge that is so essentlal to your success;
knowledge that will enable you to take advantage of the many opportunitics
open to you, Study in your own home, in your own time and at your own
pace and if you are studying for an examination ICS guarantee coaching
until you are successful,
City and Guilds Certificates:
Telecommunications Technicians

Radio, TV, Electronics Technicians
Technical Communications

Radio Servicing Theory

Radio Amateurs

Electrical Installation Work

MPT Radio Communications Certificate

FOR THE BEST
IN T.V. GAMES

B

WITH

SILICON CHIP

Have a
Close
Encounter
ofa
completely
different
kind

Diploma Courses:
Colour TV Servicing

Electronic Engineering and Maintenance
Computer Engineering and Programming
Radio, TV, Audio Engineering and Servicing
Electrical Engineering, Installation

and Contracting

THE Become a gunslinger
Go where no man has NEW WORLD in the Old West. Plan
gone before. Pilot your OF HOME your strategy before
own starship. Trek for the big showdown, but
light years. Penetrate ENTERTAINMENT make sure you do not
the boundaries of the run out of bullets.
galaxy, but beware the Take cover behind a
gravity of a strange cactus or moving
sun. Blast alien space- stagecoach, or you
ships before you run will end up on your
out of missiles or fuel, back.

POST OR PHONE TODAY FOR FREE BOOKLET

I': To: International Correspondence
Schools

Dept A268 Intertext House, London
SW8 4UJ or telephone 622 9911

|
Subject of Interest
! o ) OTHER GAMES AVAILABLE

Tank Battles, Stunt Cycle, Breakout, Car Racing, Shooting,
Tennis, Football, Ice Hockey, Volleyball, Basketball, Air and
Sea Battles, Mastermind, Nim, Spitfire, Space War, Blackack,

Robot War, Noughts and Crosses, Drag Race, American
mm \ Baseball, Gridball,
SEE THE

Educat urself and your children by
Tﬁé%%\ENODFO'\aXHlMOEJEFESS'N Soltfnge b):s)lcrsemaths quizzes set by the
CATALOGUE. computer. Get the answer wrong and

watch your T.V. screen become the school
blackboard while the computer shows you
the correct answer,

— Tel: Age:.
7268 15 1 " XM 1 (O O O S 2 A A

THIS IS JUST A SAMPLE OF THE
GAMES THAT YOU CAN SEE AT

SiLCON CHIP

e e T The First Specialist T.V. Game Shop
Please send my FREE Hobbies Catalogue.(AVAILABLE LATE SEPT) PR’CES FROM £ ’ 0 to £l 70

| enclose 25p contributiontop. & p.
Silicon Chip Ltd.,
; . " 46 London Road,
Doram Electronics H
Dnmm PO BoxTRBt.LeledsLtLdsw 2UF KlngSton’ Surrey.
\ Overseas customers (except for N. Ireland)-60p ’ 0 I '549 6657

\ Including despatch by Air (or all-up post). /

\—.—_——-——_—————/

Name.

Address.

Everyday Electronics, November 1978 769



THE NEW
EUROBREADBOARD
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Logically laid out to accept both 0.3 and 0.6" pitch DIL packages
as well as Capacitors, Resistors, LED’s, Transistors and components
with leads up to .85mm dia.

500 individual connections in the central breadboarding area,
spaced to accept all sizes of DIL package without running out of
connection points,

4 Integral Power Bus Strips around all edges for minimum inter-
connection lengths.

Double-sided, nickel silver contacts for long life (10K insertions)
and low contact resistance (< 10m.ohms)

Easily removable, non-slip rubber backing allows damaged contacts
to be rapidly replaced.

What other breadboarding system has as many individual contacts,
offers all these features and only costs £5.80 inclusive of VAT and
P.P. — NONE.

At £6.80 each The EuroBreadBoard is unique value for money.
At £11 for 2 1he EuroBreadbBoary 1s an 1ndispensab le design aid.

Snip out and Post
David George Sales, r/o 74 Crayford High St.. Crayford, Kent, DAt 4EF

David George Sales
r/o 74 Crayford High Street,
Crayford, Kent, DA1 4EF.

Please send me 1 EuroBreadBoard @ £5.80 [J Please
or 2 EuroBreadBoards @ £11.00 [J Tick

(All prices include VAT and P.P_, but add 15% for
overseas orders),

Name
Company.

Address.

EE/10/78

Tel. No.

Please make cheque/P.O. s payable to David George Sales

770

#. MIGHTY MIDGETS

sone

MINIATURE

SOLDERING
IRONS -~

ACCESSORIES

,_l

RETAIL PRICE | POSTAGE
eachinc.v.a.t| extra.
18 WATT IRON inc. No.20 BIT €3 78 22p
SPARE BITS aap =
STANDS €3 25 65p
SOLDER . SAVBIT 20’ 52p 9p
L 10 26p 4p
LOWMELT 10’ 685p 9p
I.C. DESOLDERING BIT 88p -~ 9p
BIT Sizgs: No.19 (1:5 mm) No. 20 (3 mm,!

No. 21 (4:5 mm)

Please quote your )
number when ordering

No. 22 (6 mm)

From your Local Dealer or Direct from Manufacturers

S:R.BREWSTER (1!

86-88 Union St - Plymouth PLI3HG
Tel: 0752-65011

Understanding
ELECTRONICS
R. H. WARRING

Describes and illustrates the meaning of
symbols, layouts and methods of construction
that sometimes baffle beginners, with
numerous working circuits for experiment.
Each chapter covers a particular aspect of
electronics—from components to the working
of radio and television—and accompanying
definitions, simple mathematical equations
and formulae and explicit line drawings
make each stage fully intelligible to the
layman.

From leading bookshops.

£3-95

AL
qP

LUTTERWORTH PRESS

Luke House. Farnham Road. Guildford. Surrey
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WATFORD ELECTRONICS

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

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

VAT Export orders no VAT. Applicable to U.K. Customers only. Unless stated otherwise,
all prlcel are exciusive of VAT, Please add 8% to devices marked ®. To the rest add

We l!ock m-ny more | items. It pays to visitus. We are ll(uahd b'hlnd Watford Football
res Station: Watfora High St t. Open Monday to
Saturday 9. “ am—-6.00 pm. Ampie Free Car Parking space -v-ll 3

POLYES‘I’ER CAPACITORS Axial lead type (Vu|ues are In uF)

00V : 0-001, 00015, 0033 Tp; 0-0047, 0-0068, 0-01, 0-015, 0-018 8p; 0-022, 0-033, $0p;
07047, 0068 14p. 0- |0|5p.o 15 0,22 2hp: 033, 0-47 38p: 0-68 45p, S0V £ 0039, 0.1, 0-22. 1155
0-33, 0-47 98p; 0-68, 1-0 22p; 1-5 29p; 2-2 32p;
DUBILIER : $000V ; 0-01, 0,615 20p; 0-022 22p: 0-047 ch. 0-t 3p; 0-47 48p.

POLYESTER K RADIAL LEAD (Values In uF) 250 FEED THROUGH
0-01, , 0-027 Bp; 0-033, 0-047, 0-068, 0-1 Tos 0-15 19p; CAPACITORS
0-22, o.aa(sp, 047 18p; 0.88 18p; 1+ oup.1 821p; 2-2 31p. l100uF 350V 8p

ELECTROLYTIC CAPACITORS: Axlal iead (ypa {Values are in uF) 300V : 10 “p. 47 63p;
250V : 10065p; 63V 0-47,1-0,1:5,2-2,2:5,3-3,4-7,6°8, 8, 10, 15 228p; 47,32,5011p; 63

$0; 1-0 7p; 50, 100, 220 259 470 50p; 1000 2200 68p; 40V : 22, 33 7p; 100 1p; H

$4p; 38 10, Tp; 330, 470 32p; 1000 l’p. 25V : 10, 22 47 80, 100, 180 Ip. 220, 250 13p;
470, 640 2§p. 1000 27p; 1500 30p; 2200 41p; 3300 52p; 4 V: 10, 40, 47, 8879. 100, 125
8p; 330, 470 16p; 1000 1500 20p; 2200 34p; 10V : 4, 100 8p; 6401 000 4
TAG-END T : 70V : 2000 38p; 4700 121p; S0V : 3000 T5p; QWv: lm 709. 2500 65p; 25V
4700 48p; 200037p,l0V 2000 + 2000 95p; 325V : 200 + 100 + 50 + 100 190p.

TANTALUM BEAD CAPACI. | POTENTIOMETERS l OPTO
TORSHV:O’U;F,O-M.O-JG,O 41 {AB or EGEN) ELECTRONICS%
0-68,1:0, 2-24F, 3-3,4-7, 8 Carbon Trnck W Log & tW | LEDs plus cilp
1385, 1020V:1-596V: 10uF|3p euch Linear valu T1L209 R 13
47, 100 40p. 10V 22,4F, 33, 4T 8V : | 500 Q. 1K & 2K (lin gnly) Single 27p | TiL211 G 19
47, 68, 100, 3V : 68, 100uF. 20p each . :ag 2Mg l:nglla gang o lz"'p 2‘I'LR'M'I Vellow 22
2M (2 single gang switc 15
MYLAR FILM CAPACITORS 60p | 27 Yellow Green 19

100V : 0-001, 0-002, 0- 005, 0-01 4F 8p l
0-015. 0-02,0°04, 0-05, 0.0584F Tp | e i-2MQ dual gang stereo 70 | Spare Clips 2

0-1uF, 0- |5 0- 20p 50V:0-47 |1p sL;evilk POIﬁNT'OMIETEoRO .thlOg.’ §95
0g an near values mm
Sipawic caraciTons wy, | beh ol et i B
OK -500K (1 dual gang P
:,F?:'F”"F' 33nF, 47nF 4p ”:" Seif Stick Graduated Bezels 22p 1T|s|_§g2°ch§|:5‘.' 105
PRESET POTENTIOMETERS | JIL313C Cth37105
1l:)oFL\rsrv RENE CAPACITORS | yvertlcal & Horlzontal | T1321 € Ans~ 118
pF to 1nF 8p; 1-5nF to 4TnF 10p. | 0.9 w 850 ?)"’Mn xgﬂﬁm,e sp 'Bﬁ‘gzé:gm 53"1;5
SILVER MICA (Values In pF) 3-3, | 0-25W 100 {2—3-3 orlz 1ep o
4-7, 6-8, 10, 12, 18, 22, 33, 47, 50, 63, | 0-25W 200 3—4-TMQ2 Vert 1op ?ﬁ’no;;':s-/c' ik
B o ‘23%0‘5395” #p cach | RESISTORS—Erie make | Mansse 118
N g6, \ " 48p each E:c::r;l‘hglnlnmm High stablllty, LCD 3; digit 915
RANGE VAL 199 100 | SWITCHESX
20-4TM E24 |z'5p A 1p ;gSGT(.;LE 2A zsgllp
e | 0nT e U2
etal FIlm 10 Q-1MQ @ 4 pole on/o Sdp
MINIATURE TYPE ‘I’RIMMERS Metal Flim 51 (-1M 1op o: SUB-MIN
2-5-6pF, 3-10pF, 10-40pF 106 + price applies to Rnlslors of  TOGGLE
5-28pF, '5-45pF, 600F, 88pF JOp | each type not mixed values. SP changeover 53p

PST onjoft 54
COMPRESSION TRIMMERS DO IT DIGITALLY DPDr e teg 70
3-40pF, 13409F. 25-190pF 25p | TTL Test-Bed £20-95 nrlc;- incl. | DPDT c/oft T9p

100-500p 38p | Additional Comp. £2-7S VAT & p&p | DPDT Blased 115p
JACK PLUGS | SOCKETS s

t Schreened. P;a;llc | open | moulded i in line
chioma | ‘bedy’ | metal | " wih | cogplers e clovsr , 34
8p contacts 12p ; I"'u 'dlg"
4 | v e SPSTonron 80
STER|
EO 3p 1% 15p 24p 2p SPDT c/over 85p
! DPDT 6 Tag 85p

1000, 1800, 2000, 2200 20p each

CERAMIC TRIMMER W 2-

CAPACITORS vigs

2.7pF, 4-15pF, 6-25pF, 8-30pF  20p | 1W 2- P
it

DIN Piioe | Sochets |Inline |swITCHES Minlature Non-Locking
g:luNPlef.grr. e 180 | pygh to Make Push to Break 25p
nAudio | 139 ‘P 2P |RGCKER (white) 10A o B
SP changeover centre P
CO-AXIAL (TV)| 14p | 14p 14p RggKER mhd;) on/:? |:A )'L';OV np
ROCKER: liluminated (white]
:""‘?"':? colours | 9o | 's:d':""‘ I"' '2:: R I:'|1"A:§hv°"(Ml:;‘i’(;s""r?A\llsl_e STOP) 1 i /
A o e
Metai Screened | 12p : 10p 3-way - 2,12 way 2p/2-8W 3p/2-4W 4p/2-3W } 18
BANANA 4mm | 1o 129 == OTARY : Malns 280V AC, 4 Amp l!p
2mm 10p 10p —_ DIL SOCKETS ¥ (Low Profile ~ - Texas)
imm p To — 8 pin 18p; 14 pin 12p; 16 pin 13p; 18 pin 20p;
WANDER 3mm i ) %p 20 pin 2Tp; 24 pin 30p; 28 pind2p; 40 pIn S5p.
JACKSONS VARIABLE OIDDES ] ZENERS | SCRs¥
CAPACITORS AA119 15 | Range 2V7 to | Thyristors
Dielectric °l 2 3657F with AAIS 95 | 38V 400mW
100/300pF 140p 8 o|w motion CRO33 157 $p each

500pF 10 325p Range 3V3 to
81 Ball * 285p BY100 24 | 33v°aw

1 5
4511/0A$m:1sp' s oo With slow BY126 14 | * '17p each
Dial Drive 4103 fotion drive 325p BY127 OTSE
61/361  esope CBOL-SoF 1018 049 g 4
Drum 84mm 30p* 100, 1 go 0A4T 25 15
0-1-365pF  245p 'L 3 x 310pF 495p OATO %BRIDGE
002365pF 275p 00-3x25pF 430p OAT9 RECTIFIERS
OAS81 (plastic case)
DENCO COILS RDT2 2p 1A/50V 20
‘DP* VALVE TYPE RFC 5 chokes np 1A/100V 22
Range 1 to 5 BI., RFc1(|9mH) %p 1A/200v 28
g' Yi. '\‘NM 95p 1 F1T 13; 14; 9155: 1A/400V 29

7%p 16:17 [
3 Gres 1FT16/1:8 $9p Als00y]

ee ”2p
e Bl Yl 1FT18/485 105p 2A/50V
Rd., Wht. ~ 93p TOC1 86p N916 2A/100vV
BYA Valve Holder MWSFR 32p 2A/200V
256 MWILW SFR103p 003d 8 | 2A/400V
VERDBOARDY ong)( 'ol1g f:{‘,’?.gl;
copper cla aln;
x 3% “o o 2o 3 20 | 4AJ200v
45, 4A[400V
45p 18 | 4ass00v
$0p 4A/800V
}g: 8A/100V
8A/200V
Pkt of 35 pins 3A/1000Vk | BA/400V
Spot face cutter 30 BY164
Pin insertion ool ” SA/600V 80 VM18 DIL

Everyday Electronics, November 1978

TTL 4%

[ 7091
12 | 7e102

205 |
295

17
120
68
st
55

150

LINEAR IC's
702

709C 14 pin
5%

3%

741C 8 pin
T4ICk

AY-1-1313
320

AY-1-8721/6
AY-3-8
AY-3-87104
AY-5-1224A%

LM3785%
LM380
LM3g1

szs | LM33:12 AN

LM14584
LM3900+
LM3909N
LMad 115
M252AA &
M253A Ave
MC1303

MC1304P
MC1310

3 | mErze
4| MC1438%
48 | MC14895
g MC1495%

1
195
3
50
280
450
82
3
170
170
80

RCA138D 4

| ROM25134¢

SFFO6384E v

SN76115N
SN76227
SN76477
TAAG621AX1
TAA960
TBA120S
TBAS540Q
TBAS50Q
TBAS4IBX11
TBASS1
TBA800

TDA1022%
TDA2020

ZN424

TRANSISTORS

BC163C

38 | BC169C

8cCi70

20 | BCi7Y
20 | BC172

BD1424 59
BD145% 198
BD2224 60
BD659AY T8
BD6MAY 75
BOYeex 116
BDYS6tydr 168
F11 22

20
BF181% 30| OC26% 150

99 | ZTX109

ZTX300
ZTX301
ZTx302

22 | 2N3053+4
2N3I054
| 2N30555%¢

11 | 2N3108
13
18
18
2t
24
17
24

40
20
13
14
19
15
25
25
25




(DEPT. E.E)

Tei: 021-557-9144

ki
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ONE STOP SHOPPING.
Hardware, Cases, Part Kits and Full Kits. A compre-
hensive service to the E.E. Constructor. PRICES inc-
VAT P & P 30p per order.

PCB's, Components,

Total

Full kit £21-50

DOING-IT-DIGITALLY
TTL ELECTRONIC TEST BED

Additional components for first six parts only £3-00
BOTH KITS (special price)

£24-20

$33 | Price include VAT and P & P

T — =

Toll End Road, TIPTON. West Midlands DY4 OHW
Mag mp, Hardware
Issue Pro| Ref | PCB Pne: Pacl
Jan. 78 Au lo Vlwal Metronome E001 65° 189 217
Touch Switch E002 T4° 1-06 s
Code Scrambler E003 81 2-78 1:50
Rapid Dlode Check | E004 52° 78 48
Feb. 78 Car Alarm E00S 80° 132 1N
Lead Tester E008 81 126 1:61
Chaser Light Display | E007 ! 1-75 8-19 6-79
A.C. Meter Converter E &° | 174 1-38
Mar. 78 Audio Test (2 p.c.b’s) 74 1 i
G.R. Substitution Box 58103 1 "_ { 3.23 g~gg
Catch-a-Light E011 82 265 2:70
Weird Sound E012 62° 2N 1-17
Apr. 78 Roof Rack Alarm P . 1N
Mains Delay Switch Eg}i 82' : _5]? 7-68
Packat Timer E01% 80° 1-45 96
May 78 Flash Meter E018 75° 315 6-40
Mains Meter ENT 54 4 40
Power Amp-Teachan €018 —_— 155 =
Power Pack €019 70° 1:32 1-45
Jun. 78 Tele-Bell -00° B 6
Insitu Transistor Tester Eg? ! z' %g; 222
S. W, Recelver—Teach-In E022 —_ 2-61 -
Power Slave E023 175 — =
Visual Continulty Tester l E024 - 56 1-88
Jul. 78 Auto Night Light E025 a5* 317 3-32
Short Wave Radlo || Eozs —| 505 3-64
Quagmire €027 | 1-40° ! 478 1-21
Logic Probe E028 50° 92 45
Aug. 78 Slave Flash E e | 27 -
M.W, Mini Radio H E% g' 2-08 175
Audlo Frequency Signal Generalor E03% 85 115 14
Sept. 78 RF Signal Generator E033 - 13-24 2-58
Sound to Light E034 — 1-82 2.53
Guitar Tone Booster €035 75 112 84
Car Battery State Indicator EQ36 65° 97 =
Oct. 78 CMOS Radio EQ37 | 1-45° 3-28 3-05
Fuse Checker E038 - 49 32
Treasure Hunter E039 1-25 4-86 5-37
Nov. 78 Audio Effects Oscillator E042 - TBA 62
Water Level Alert I E043 70° 1-25 45
Subscribers Tela-Tel Meter E044 | TBA 7 3-89
Comblination Lock EC45 | TBA 435 TBA
Mot Line Game Il Eoss 75° 1-00 2-82
Please send S.A E. for detalils, naming kit and kit ref. and free Catalogue
P.C.B's designed to E.E. circuit specifications.

Great Bridge, Tipton,
West Midlands.

3-33
12-43 PLUS —Special Free Offer with every Test Bed Kit purchased !
] s 50 Asst. jw carbon resistors
| 91-09 10 Asst. Capacitors I
1-35 | Voucher worth 30p for next purchase. |
4 = - —
10-69 CHRONOSTOP BARGAIN OFFERS
o Aug 78 EE32 3 — — I
T | ERTRTANINCIg, o queiy | 190 X §W 1K Carbon esistor 05
PCB with screened component — -
s-38 layout SPlugs-in'’ mains PSU
H Full assembly Instructions 3v/bv/tv/iav DC 300mA
7-39 PRICE Inc. VAT and P& P, ONLY £2:98
268 £29-50
A Kit with a professional finish Suitable for ecalculators and
:;: Part kits available on request, T.V.Games.
12-41 —
15-82 OVER 100 KITS NOW AVAILABLE for projects from
::u EVERYDAY ELECTRONICS; HOBBY ELECTRONICS &
1-62 ELECTRONICS TODAY INTERNATIONAL. TRADE &
10-32 | EDUCATIONAL ENQUIRIES WELCOME.
1-80 —— e
14-02
VISIT OUR SHOP AT Telephone
‘I;B’% or Letter
vsa | 32 Market Place,
-

ELECTRONIC
ENGINEER

Do something PRACTICAL about your future.

Firms all over Britain are crying out for qualified people. With
the right training, you could take your pick of these jobs.

Now, the British Ipstitute of
Engineering Technology will train
you in your spare time to be an
Electrical Engineer.

You risk nothing | We prom-
ise to get you through your
chosen course-or,refund your
feel

So, join the thousands who
have built a new future through
home study Engineering courses. Bobie stady Comags:

POST COUPON FOR FREE 44 PAGE GUIDE

BRITISH INSTITUTE OF
ENGINEERING TECHNOLOGY

Aldermaston Court, Dept. TEE37  Reading RG7 4PF.

Courses in

C &G Elect. Technicians

C & G Elect. Installations
Telecomms. Technicians Exams

Television Servicing

Radio Maint. & Repairs {BIET)

Pract. Radio & Electronics

Plus over 60 other

NAME (Block capitals pl )

ADDRESS

POSTCODE v
Other Subjects AGE
Accredited by CACC Member of ABCC

L---

S R BN BN UU S BN BN BN ON W BN BN 6B Bm .
772

SINCLAIR PRODUCTS®
Microvision TV £200. PDM35 £27-25,
Mains adaptor £3-24. Case £3-25,
30kv probe £18-95, DM235 £47-50.
Rechargeable battery units £7-95.
Adaptor/Charger £3:70. Case £8-59,
30kv probe £18-95, Cambridge prog
calculator £13-15. Prog library £2-95.
Mains adaptor £3-20. Enterprise Pro-
grammable calculator £20 95.
S-DECS AND T-DEC
S$-DeC £3-39, T-DeC tl -44. u-DeCA
£4-52. u-DeCB £6-73. 16d|l or 10705
adaptors with sockets £2-14,
CONTINENTAL SPECIALITIES
PRODUCT
EXP300 £§-21. EXP350 £3-40, EXP800
£6-80, EXP650 £3-39, EXP4B £2-48.
PB6 £9-94. PB100 £12-74, LMY £30-99,
LP1 £33- ll LP2 £19-44.
TV GA
Send s. a e 1or free data. New Racing
Car TV games chip AY-3-8603 plus
economy kit £20-60. Tank Battle chlp
AY-3-8710 plus economy kit £13-95
Stunt Motor Cycle chip AY-3-8760-1
glus economy kit £12:50. 10 game
addle 2 chip AY-3-8600 plus economy
kit £12-50. AY-3-8500 chip plus economy
kit £6-95. Modified Shoot kit £4-98.
Rifle kit £4-95. Colour Generator kit
£7-50, Attractively cased, assembed
TV games: Stunt Cycle £25-95, Tank
War game £39-95, 4 game models
(Tennis, Football, Squash, Pelota):
Black and White £8-95, Colour £14-50.
MAINS TRANSFORMERS
6-0-6V 100ma 79p, 1fa £2-35. 6-3V 1ja
£1-89, 9-0-8V 75ma 78p, 1a £1- 99 2a
£2-60. 12-0-12V 50ma 79p, 100m.
1a £2-48, 13V }a 95p. 15-0-15V 1a £2 79
30-0-30V 1a £3-
JC12, JC20 AND JC40 AMPLIFIERS
A range of integrated circult audio
amplifiers supplied with free data and
printed circults. JC12 6 watts £1:60,
JC20 10 watts £2-95. JC40 20 watts
£3-95, Send s.a.e. for free data on our
range of matching power and preamp

kits,

FERRANT) ZN414

{C radlo chip £1-95. Extra parts and pcb
for radio £3-85. Case £1. Send s.a.e,
for free data,

PRINTED CIRCUIT MATERIALS
PC Etching kits: Economy £1-70,
Standard £3:32. 50 sq Ins pcb 40p.
1 lb FeCi £1-05. Etch resist pens:
Economy 45p, Dalo T3p., Smali drill bits
1{32 Ins or imm 20p each. Etching dish
68p. Laminate cutter 73p.

BATTERY ELIMINATORS
J-way models with switched output
and 4-way mulﬂ jack: 3/4§/6V 100ma
£2-T. 6/7}/9V 300ma £2-95. 100ma
radio models same size as a PP9
battery with press stud connectors,
9V £3-35. 6V £3-35. 4V £3-35. 9V 49V
£4-50. BV+6V £4-50, 43V+4}V £4-50.
Cassette Recorder mains unit 7§V
100ma with 5 pin din plug £2-25. Car
converters 12V dc input. Output 9V
300ma £1-50. Output 73V 300ma £1-50.
Outpu! 3/‘]/0/7 /9/12V 800ma £2-50,
BATTERY ELIMINATOR KITS
Send s.a.e, for free leaflet on range.
100ma radio types with press stud
connectors, 44V £1-20, 8V £1-80. 9V
£1-80, 4§+43V £2-50. 0+8V £2-50.
949V £2-50, Casseth typn nv 100ma

with din plug £1- -duty
3-way ty el ISI7/81I11/13114117/2|I
£4 u 2 Amp

lnb

1
25/28/34/42V, mp
£7-28, Tunshtov way
types for low hum 3/‘{/6[1,/9/12/15/1sv
100ma £3-20. 1 Amp £6-46. Variable
voltage -t.hlllxcd models. 2-18V
100ma £3-60, 2-30V 1A £8-95. 2-30V 2A
£10-95. Car converters 12V dc lnput.
Qutput 9/7;/6V 1 Amp stabllized £1-95.
BI-PAK AUDIO MODULES
Send s.a.e, for data, S450 tuner £23-59.
ALBO £4-86. PA100 £16'71. SPM380
£4-47, BMT80 £5-95. MK60 £38-74,
Stereo 30 £20-12.
BULK BUY OFFERS
Minimum purchase £3 any mix from
!hls section. IN4148 1-4 ﬂ IN4002 3-6p.
ES555 8dil ﬁp
N exact equiv of
SNT76023N with lmproved heat sink 79p,
Plastics equivs of popular transistors:
B8C109 4-4p, BCYT1 4-7p, BCYT2 4.4p.
Fuses 20mm x 5mm cartridge -25, -5,
1, 2, 3, 5 Amp quickblow type
Anulurqe type 3:4p.
€12 10 ohm to 10M, }W 0
Polynhv capacitors 250V o,
2-Tp. -015mf 1-1p, -
1- lp.o 1ml1 Sp.o 22mf3p, 0-33mi2-5p,
0-47mf 4-8p. Polystyrene capacitors
E12 63V 15 to 8200pf 2}p. Ceramlc
capacitors 50V E12 22pf to 1000pf 1-7p,
E6 1500 to 33000pf 1-7p. 47000pf 2p.
Electrolytics 50V 47, 2mf 5p. 25V
5mf Sp, 10mf 5p, 18V 22mf 5p. 33, 47,
100mf 8p. 220, 330mf 9p. 470mf 11p.
1000mf 12p, Zeners 400mW E24 2V 7 to
33V §-1p. Preset Pots Sub-minlature
0-1W horiz or vert 100 to 4M7 §-8p.
Potentiometres }W 4K7 to 2M2 log or
lin. Single 26p. Dual 78p.

SWANLEY ELECTRONICS

DEPT. EE, 32 Goldsel Rd., Swanley, Kent BRS SEZ
Callers by appoln(ment only. Please add 309 to the total cost of order for ponnae

Prices Include

VAT, Overseas customers deduct 7% on items marked ® and 1
on others. Official credit orders welcome,
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ROOM THERMOSTAT

Famous Satchwell, elegant design. intended for
wall mounting. Wil switch up to 20 amps at mains
voitage, covers the range 0.30 C. Speclal snip this
month £3-28.

ROD THERMODSTAT—£3-00.

WINDSCREEN
WIPER CONTROL

Vary speed of your wiper to sult
conditions. All parts and Instruc-
tions to make £3-78.

MICRO SWITCH BARGAINS
Rated at § amps 250V. ldeal to make &
swlitch panel 10r a calculator and for dozens
of other applications. Parcel of 10 (two

types) for £1-25.

RADIO STETHOSCOPE
Easiest way to fault find, traces, signal
from aerlal to epeaker, when signal
stops you've found the fault. Use it on
Radio, TV, amplifier, anything. Kit
comprises transistors and parts Inclu-
dcl’nu probe tube and twin stetho-set.

&%
e
MULTISPEED MOTORS "\
Six speeds are available 500, 800 and 1,000

r.p.m. and 7,000, 9,000 and 11,000 r.p.m. Shaft

ia 1 in. diameter and approximately 1 in, long.

230/240V. Its speed may be further controlled

with the use of our Thyristor controller. Very

powerful and useful motor size approx. 2 in.

dla. x 5 in. long. Price £2.

12V MINIATURE RELAY ™ |

dc operated with two
sets of change over contacts. The unique feature of
this relay Is its heavy lead out wires; these provide
adequate support and therefore the relnr needs no
fixing; on the other hand there Is a fixing bolt protruding
through one side so If you wish you can fix the relay
and use Its very strong lead outs to secure clrcult com-
ponants—an expensive relay; but we are offering it for
only 87p each, Don't miss this exceptional bargain}

v

MAINS RELAYS

WIth tripie 10 amp changeover contacts—

operating coll wound for 230V a.c. Chassie

mounting one sc:ew fixing. P;Itz:;
£1-

MICRO AMPLIFIER
Ex behind the ear hearing
aid complete with volume
control. £2-18, Case not
supplied.

MERCURY BATTERIES * ol
Bank of 7 Mercury cells type 625 [« "o-7%
which are approx. tin. dlameter Sl

br #in. thick In plastic tube

glving a total of 10-7V,

EXTRACTOR FAN

£x computers—made by Woods
of Colchester. ldeal for fixing
through panel—reasonably quiet
running—very powerful

tpm. Choice of two sizes 5 or
81~ dia, £4-43.

Belng In a plastic tube It Is very easy to
break up the battery Into separate cells
and use these for radlo control and
zl‘mllar equipment. Carton of 25 batterles

PP3/PP9 REPLACEMENT
Japanese made In plastic contalner with
leads size 2In. x 1}in. x 1{in,, thisis Ideal to
power a calculator or radio. It has a full wave
rectifier and smoothed output of 9V sultable
for loading of up to 100mA. £2-53.

SWITCH TRIGGER MATS

So thin Is undetectable under carpet but will
switch on with slightest pressure. For burglar
alarms, shop doors, etc, 24in. x 18ln. £2-50.
13in. x 10in. £1-95.

MAINS TRANSISTOR PACK

Designed to operate transistor sets and amplifiers. Adjust-
able output Bv., 8v., 12 volts for up to 500m A (class B worklag).
Takes the place of any of the following batterles: PP1, PP3,
PP4, PPE, PP7, PPO and others. Kit comprises: malns trans-
former, rectifier, smoothing and load resistor, cordensers
and instructions. Real snip at only £1-98.

CONTROL
DRILL
SPEEDS

DRILL CONTROLLER
Electronically changes speed
from approximately 10 revs to

maximum, Full power at all
speeds by finger-tip control.
Kit Includes all parts, case,
everything and full Instructions.

£
Made up model £1-00 extra

8 POWERFUL

BATTERY MOTORS

For models, Meccanos, drilis, remote control
planes, boats, etc. £2.

ROTARY PUMP

Self priming, portable, fits drtll or elec-
tric motor, pumos up to 200 gallons per
hour depending upon revs. Virtually
uncorrodable, use to suck water, oll,
petrol, fertiliser, chemicals, anything
llquid. Hose connectors each end. £2.

SHORTWAVE CRYSTAL SET

Although this uses no battery it gives
really amazing results. You will re-
celve an amazing assortment of
stations over the 10, 25, 29, 31 metre
bands. Kit containe chaasis front
panel and all the parts £1-94—crystal
earphone 38p Including VAT and
postage.

MULLARD UNILEX e

A mains operated 444 sterec (

system. Rated one of the finest (

erformers (n the stereo fieid

his would make a wonderful glft

for almost anyone in easy-to-

assemble modular form and

complete with a pair of speakers

this should sell at about £30—

but due to a special bulk-buy

and as an incentive for you to

buy this month we offer the system complete at only £15
incl o VAT and p 10 watt amps to upgrade unilex
£3-30 each.

HUMIDITY SWITCH

Amaerican made by Ranco, their type No.
J11. The action of this device depends
upon the dampness causing a membrane
to stretch and trigger a sensitlve micro-
switch adjustable by a screw, quite
sensitive—breathing on it for Instance wiil
switch It on. Micro 3 amp. at 250V a.c.
Overall size of the device approx. 3} in.
long. 1 In, wide and 1§ In. deep 73p.

DELAY SWITCH

Mains operated—delay can be ac-
curately set with pointers knob for
periods of up to 2} hrs. 2 contacts
suitable to switch 10 amps—second
contact opens few minutes after 1st
contact #5p.

25A ELECTRIC PROGRAMMER

Learn in your sleep, Have radio playing and kettle bolling

as you wake—switch on lights to ward oft Intrudere—havs
a warm house to come home to.
All these and many other things
you can do If you invest In an
slectrical Eroarammar Clock b
famous maker with 18 amp on/o!
ewitch. Switch-on time can be
set anywhere to stay on up to ¢
hours Independent 80 minute mem-
ory jogger. A beautiful unit. £3-58.

MULLARD AUDIO AMPLIFIERS

All in module form, each ready bullt complete with heat

sinks and connection tags, data suppiled Model 1153 500mW,
power, output £1-89

’y Model 1172—10 watts power output £3-84

Model 1172 1W, power output £2'25
Model EPS000 4 watt power output £2-9¢
EP 9’201 twin channel or stereo pre-amp

Combination lock
Hot-line game
Water level alarm
Audio effects oscillator
To quickly recelve parts for this month projects

send the estimated cost as shown In the article
and any cost adjustments can be made later.

SOUND TO LIGHT UNIT
Add colour or white tight to your
amplifier. WIIl operate 1, 2 or 3 lamps
(maximum 450W). Unit In box all ready
to work, £9-95.

MINI-MULTI TESTER
Amazing, deluxe pocket size
precision moving coit instru-
ment Jewelled bearinga—t000
opv—mirrored scale.

11 Instant ranges measure:—
DC volts 10, 50, 250, 1000

AC volts 10, 50, 250, 1

DC amps 0-1 mA and 0-100 mA
Cc '0-150K

IT'S FREE
Our monthly Advance Advertising Bargalns List gives
detalis of bargains arriving or just arrlved—often bargains
which sell out before our advertisement can appear—it's
an Interesting list and it's free—just send S.A.E. Below
l.lu a few of the Bargains still avallable from previous
nes.
Pot Cores. These are t. They tal
the bobbins. Three sizes

Diameter Thickness

4:'5cm ¥

3-5cm

d 1

Habl

Price

8ip

70p } per palr
80p

FX 2243
FX 2242
FX 2240 2:5cm
Quantity Discounts apply.
Component Panel Ref. 3035. Taken from unused P.S.U."s,
these contain 4 x 2N 3055 power transistors with mica
Insulators all on heat sink and 4 x 3W type varlable pots,
preset type with spindle locks. Real bargain at £1-68.
Component Board 421. Again from unused equipment,
major items on these are Iwo power sliicon transistors,
Motor Rola ref. 8J 5433 mounted on a heat sink with mica
insulators, aiso behind the panel are two power rectifiers
ST NS 1008. Price %8p.
Heavy Duty 3 Core Appllances Lead. 18 Amp wire 6ft
{ong, conventional yellow green, brown and blue cores
grey pvc oute., gvepnred ends, this flex normally sells a
30p per metra. 10 leads for £2:30 + 20p. Post £1:00. Good
quantity avallable.
£.H.T. Mains Transformer. With inductance control,
normal primary snd output voltage 3-5kv. The core, how-
ever, Is made of a very good quality grain orlented trans-
tormer steel, and Its flux can be varled by applylng a DC
voitage to the lower bobbin. We are not sure how much the
output voltage may be Increased or decreased but using a
9 volt battery we seem to get a rise or fall of about 50 voits.
These transformers are unused ex-P.S.U.'s which we are
breaking down. Price £4-35.
Music Centre Dust Cover. Size 12”7 x 104" x 137 with
attachments for hinging. Price £3-35. Callers only.
Hi FI Console. This is a pleasingly designed sheiving
arrangement which could tidy up your eciulpmem. sorry but
it's another callers only ltem but a real barpain at £6-30.
Battery Charger Kit. Soon the dark nights will be with
and chances are your battery will become graduaily dle-
chuvlod. Keep It topped up at low cost from the mains,
Our kit consists of transformer, full wave rectifier, charging
meter and battery clips. Bargain price £4-60,
Electrical Wiring Cables. 2:85mm twin and earth, fiat p.v.c.
covered grey outer, 100 metre colls, price £13-09. This Is
the cable you need for ring main circults but for lighting a
smaller imm cable will do. We can supply this at £9-08,
Power Packs for the Telephone Answering Machines
have just arrlved, these isolate the machine from the mains
and provide the correct voltages for driving the record and
playback motors, etc. On mets! chassis with voltage selector
and fuse, these have a plastic cover to make them safe. Not
new of course but fully gusranteed. Price £5-38.
T-Io:huno Answerlng Machines. We have sold all last
month's dellvery and the new lot we find rather varied, Th
are some without cases, some with slightly broken cases
and some which look perfect. The description we gave In
last month’s newsietter cannot apoly to this new lot. So we
now restate this as follows:— ‘“Telephone Answering
Machine, used, but so far as we can see complete snd
quite poselbly in working order, Howeve., we are aliowed to
-urply these only for breaking up, they should be very suit-
able for conversion to open reel tape recorder, background
music machine, echo chamber, etc. The list of parts con-
talned in the machine are as In our August newsletter (copy
on request). They are all untested but we guarantee to replace
any major Item In the machine should this item be fauity.
We are repricing these as foliows. Machines less outer case
£7-5 with outer ca slightly broken but substantially
whole £10-50. Machines with unbroken outer cases £12-50
and finally machines with very good, new looking outer
Ea:“s "£14~50. Post £2-00 per machine less case, others
50,

2:3cm
1-6em

Walt M ing Ther tat. The Satchweil room stat.
This will handle mains heaters up to a total of 20 amp and
is settable for normal alr temperatures between 30-80°F,
Suitable also for greenhouse control. Nicely finished In
white enamel. Also has a cover to prevent interference with
control setting. Price £3°00.

10 r.p.m. Motor with 230v malns coll, not like the usual of
these geared motors, this has a good length of }” shaft
price. £3-00 + 20p.

Can Anyone Help US? We are looking for falrly large
quantities of the items listed below, it you have any stock
yoursel or can put us on to a reasonably priced supplier
wsewould be obliged.
o + dlesh

BZYBBCS5VE Zener.

TIL209 red L.e.d.s.

Soldercon pins.

0-1 Inch matrix Veroboard 52 holes x 46 strips.

0-1 inch matrix Veroboard size 34 holes x 34 strips.

CA3130 1C. Operational amplifier 1C.

MPF102. Transistor.

We are also looking for VDU’s, oscilloscopes, computers
and most Instruments. If you know of any surplus please
send detalls or ‘phone Mr. J. Bull, 01-688 1833.

Charge Discharge Indication meter. This is a heavy panel
mounting instrument made originally for the GPO, rather
old design but still we feel will fill an urgent need. Basically
the operation of this depends upon a Mercury motor which
rovolses clockwlse or anti-clockwlse depending upon wheth
the batterles are charging or discharging. A polnter shows
the state of charge of the batteries at any time. Also fitted
wihin the Instrument are-auxilliary contacts which could be
used to set off alarme like lamps, etc. Price £5-95.
Resettable Fuses (thermal trips). Two new types have

anode red or green.

and resi
ohms.
Complete with insulated probes,
teads, battery, clrcuit dlagram
and Instructions.

Unbellevable value only £8-50 4 50p post and Insurance.
FREE Amps ranges kit enable you to read DC current from
0-10 amps. directly on the 0-10 scale. It’s free If you purchase
quickly but if you already own a mini tester and would !k 3 one
send £1-50p,

TERMS: Cash with order—but orders under £6 must add 54p

to offset packing, etc.
BULK ENQUIRIES INVITED. PHONE: 01-688 1833.

J. BULL (ELECTRICAL) LTD

(Dept. E.E.), 103 TAMWORTH RD.,
CROYDON CR91SG
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come in, one made by ETA is a 6 amp model which I's mounted
through a single ho{e rather like a volume contrel. This ie
sultable for 250 volts AC or 24 voits DC. Price S4p. 4:5 Amp
Model made by AEG le heid by two screws thus a bank of
these could be mounted between metal straps. Price 34p.
Disc Motor, mains operated. This is very thin In fact less
than §” thick and only approx. 2° dla, Spindle revolves at
250 rpm and the spindle which s approx. 1/32” dia. pushes
through so motor could be used to drive clockwise or anti-
clockwlise. The spindie being a friction it can be pushed
letely out and replaced by your own spindie, a knlitting
needle for instance. Price only 38p.
78 rpm Mains Induction Motor with gearbox. This motor
Is quite powerful and has 1}” stack and the finai 75 rpm
drive shaftis 13" long by $” dia. The motor also has a spindle
from the ite end to which could be fitted
another pulley, Overall size approx. 3” x 5" x 2§” + spindles.
Price £3-35.
264 Mour Motor, beautifully made by Sangamo. This Is
200-240v mains driven motor with gearbox together in one
nousing, size aporox. 137 dia. by 11” deep. H you are con-
templating making a 24 hour switch with a lot of onjofls,
then this Is obviously the motor. Price £1-88.
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Electronics.
Make a jobof it....

Enrol in the BNR & E School and you’ll have an entertaining
and facinating hobby. Stick with it and the opportunities

and the big money await you, if qualified in every field of
Electronics today We offer the finest home study training

for all subjects in radio, television, etc., especially for the
CITY AND GUILDS EXAMS (Technicians’ Certificates); the
Grad. Brit. |.E.R. Exam; the RAD!O AMATEUR’S LICENCE:

P.M.G. Certificates; the R.T.E.B. Servicing Certificates; etc. Become a

Also courses in Television; Transistors; Radar- Computers; °

Servo-mechanisms; Mathematics and Practical Transistor R d A

Radio course with equipment. We have OVER 20 YEARS' a lo mateur‘

experience in teaching radio subjects and an unbroken . ;

record of exam successes. We are the only privately run Learn how to become a radio-amateur in

Britjsh home study Collegg spepialising in electror)us contact with the whole world. We give

subjects only. Fullest details will be gladly sent without . . -

any obligation. skilled preparation for the G.P.O licence.
_

Brochure without obligation to:

British National Radio & Electronic School |

P.O. Box 156, Jersey Channel Istands.

NAME I
ADDRESS EEL11/78

Block caps please
iR _ K _ X 1§ ¥ § R ¥ ¥ ¥ ¥ ¢"¥'"YTYUTT'YY™™SMY

BUILD A
SYNTHESISER!

SPECIAL SKILLS
No SPECIAL EQUIPMENT REQUIRED

cobw’;%nt
problems !

The finest components
catalogue yet published.
Over 128 A-4-sjze pages.
About 2,500 items clearly
listed and indexed.

Nearly 1,000 illustrations.
Bargain list sent free.

At £1, incl. p. & p. the
catalogue is a bargain.

Send the coupon below now.

HOME RADIO (Components) LTD..
Dept. EE,, 2M4-240 London Road,

: Mitcham, Surrey CR4 3HD Using Dewtron (Reg'd)
I ——— ey

A}
g : Please write your Name and Address in block capitals l
QAW ' Over 20 different electronic modules to select what YOU want to
Qé NAME . . ST —— | bulld a synthesiser; simple or complex. Start simple and add to it
8 S I ADORESS as you can aftord. New attractive prices for the long-popular, wel-
“ '-': e ‘ | tried range of Dewtron synthesiser and other effects modules.
~ 9 l .................................. e s l Send 25p for Musical Miracles Catalogue NOW|
3y

Tl ses— - ’
W& | T

{Regn. No

V) 2 | HOME RADIO (Components) LTD.  Depe. EE .
°§ ' 234-240 London Road, Milcham, Surrey CR4 3D London 912988) 5 . *
L I R I I Y —" 254 RINGWOOD ROAD, FERNDOWN, DORSET BH229AR
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Build any Project-Fast and Easy

It's the new deal for project builders from Lektrokit! A complete new
range of breadboarding and testing devices. At prices anyone can afford.
For any project anyone could want to build- from one-chip simplicity
to 1,000-chip complexity.
It's fast and easy project building, too. You simply push
components in and pull them out. No soldering, no de-soldering,
no chance of heat damage. You can make design changes
instantly, keeping full leads on components.
In fact, with Lektrokit, you can build a project as fast as you

used to sketch a layout. And a lot more easily.

LEKTROKIT

completes the circuit

See Lektrokit at one of the Lektrokit
dealers near you. There's bound to be one
they're springing up everywhere. Send for
the name of your nearest - plus FREE full-
colour catalogue-to:

Lektrokit Ltd.,Sutton Industrial Park,
Earley, Reading, Berks RG6 1AZ
Telephone 0734 669 116

MAIL ORDER DEPT.

CRESCENT RADIO LTD.

1, ST. MICHAELS TERRACE, WOOD GREEN, LONDON, N22. 4§).
PHONE 01-888 4474

“FLIP"*}

AN.  ELECTRONIC VERSION OF
TWO-UP OR ODDS AND EVENS.
We supply a complete kit of parts
which includes a strong case and
attractive front panel to give the
finished game a long life and professional
appearance. Full assembly instructions
are supplied.
“if you can solder you can muke this
great game.”” An ideal first project to
introduce you to electronics,
Not only will “FLIP" start you on a
great hobby but you will own a game
which will amuse you and your friends
for hours.
COMPLETE KIT: £5- 15 + 8% VAT

POST FREE!

‘DOING IT DlGITALLY'
We can supply the complete kit for
this new ‘Teach-in' series. Price on
application.

HEAVY DUTY XOVER
2 WAY 8 OHM
A 2 way 8Bohm H/D Xover suitable for
L/S systems up to 100 wate.
Fitted with screw terminals for input
and a threae position ‘HF LEVEL’ switch
whichselects either Flat, —3dB or— 6dB.

ONLY £3-00 4 8% VAT

A CRESCENT ‘SUPERBUY’
Goodmans 5% 8 ohm long throw H/D
loudspeaker.

Mounting plate is integral with L/S
chassis and has fixing holes with centres
spaced at 51" (diagonally).

ONLY £5-00+12{% VAT
TELESCOPIC AERIAL+124%VAT
11 section telescopic aerial,

Extended length: | maetre (394”)
Fully closed: 135mm (5¢")
Fixing: nut and bolt fixing through
recess at base of aerial.
ONLY 75p EACH!

LOUDSPEAKERS + 124% V.AT.

24" (57mm) 8 or 75 ohm 90p
(please state impedance req d)
5”8 ochm Ceramic -50

8” “ELAC'' 8 ohm I5W dual cone (S 00
8” "GOODMANS"' ‘Audiom BPA’
8 ohm 1SW €4-76
10~ "ELAC" 8 ohm 10W dual cone
£4-50

7” x 4 8 ohm 4W £2-00

BARGAIN LOUDSPEAKERS
+ 124% VAT.
2¢” (60mm) 8 ohm (limited stocks) 60p
23" (T0mm) 8 ohm (limited stocks) 60p

LOUDSPEAKERS + 8% VAT.
127 **“McKENZIE'* 8 ohm 75W Bass
£23-62
12”7 *McKENZIE” 8 ohm 7SW dual cone
£23-62

12~ “McKENZIE" 8 ohm 75W general
€18-37

rpo
127 "GOODMANS" ‘Audiom 12P'
8 ohm 50W £23-00
12 “FANE"’ POP 33T |6 ohm 33W
£i2-92
12* “FANE"’ POP 50/2 16 ohm 50W
£15-70

MINIATURE TOOL SET

A 20 pc. Tool Set, precision made from
quality industrial forged steel, Contents:
| swivel handle, 3 screwdrivers |5 to
3-5 mm., 2 Philips type screwdrivers,
| awl, 3 Allen keys |'S to 2-5 mm,,
5 sockets 3 to S mm,, 5 hex. keys 4 to
6 mm, Supplied in plastn: case. Our
price: only £J 25 4 8% VAT.

BARCLAYCARD

‘P&P’' ORDERS UP TO £5, Add 30p
ORDERS €5-£10, Add 50p
All orders over £10 post free!
Please add VAT as shown.
S.A.E. with all enquiries please

Personal callers welcome at: 21 GREEN LANES, PALMERS GREEN N|3
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ALGON

BRING YOU THE NEW CHINAGLIA

MINOR

POCKET
MULTIMETER
THE
PROFESSIONAL
SOLUTION
T0
GENERAL
MEASUREMENT
PROBLEMS

£32-50 inc. VAT.

The best instrument tor the workshop, school, toolbox, T.V, shop and anywhere
accurate information is needed quickly and slmply

IT OFFERS:

* Single-knob range selection

Y 110° Full-view mirror scale and fine line pointer

Y Clear unambiguous scales

W% A well-damped cylindrical magnet movement with resilient bsarlnqt

w* 31 rangen providing coverage from 150mV to 1-5kV d.c.; 7-8V to 1-5kY a.c. SOuA
to d.c.; 25mA to 12'5A a.c.; 10k Q2 and 10M Q raslttam:a and six signal level

w Accura'cy + 2-8%d.c., £3%a.c. and 2% resistance.

For detalls of this and other exciting Alcon Instruments please write or phone:—

&@‘@@Mnst‘munﬁencs Ltd.

19 MULBERRY WALK, LONDON SW3 6DZ. TEL: 01352 (897
775



HI-PERFORMANCE
ELECTRONIC

(CAPACITOR DISCHARGE)

IGNITION UNIT

... Good for yourcar
and your pocket

.
Jfgﬁébo
to-day W, ¢

and
SAVE, SAVE, SAVE!

Why pay more when you can enjoy the advan-
tages of true capacitor discharge Ignition (CD1)
at virtually pre-Inflation prices? The benefits to
your car and your pocket are enormous—easy
starting in the coldest of cold weather, an end
to burnt contacts and arcing problems, better
engine wear and petrol consumption and, of
course, easy and secure fitting to your vehicle.
ORDER NOW WHILE WE CAN HOLD TO THESE
PRICES—State if pos. or neg. earth.

INC. V.A.T. AND
POST FREE IN U.K,

READY BUILT
ONLY

£14-95
Why be

DY KIT
COMPLETE

£12-75

[
without?
S@Made In our own U.K. @Neg. or pos. earth
factory WHeavy gauge enclosed
WSwitch for instant return metal case
to ordinary ignition HRev. Hmiter to prevent

WOn-oft immobilize facility

WBulit for years of depend-
able service

Pay by Access or Barclaycard if you wish
STIRLING SOUND

37VANGUARD WAY, SHOEBURYNESS, ESSEX.
Tel. (03708) 5543

Shop—222[224 West Rd. Westcliff-on-Sea

over-revving
SFull 12 months guarantee

I To Stirling Sound, 37 Vanguard Way, Shoehurynns—l
| Essex. |
I Please send.. Mark V ready bulit @ £14-95 |
| e Mark 5 kit @£1278 |
I NAME ................ W 5 B P A '
I ADDRESS... ......ooooiiiiiiii I
| I
| !

EEt1

AT BREADBOARD'7
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Stand
D3

2 ] r ALL ITEMS
1 ‘DISPLAYED AT
0 BREADBOARD ‘78

EXHIBITION, SEY-
MOUR HALL LONDON
21.26 NQV

METAL BOXES
kAde > 3006 Series

Finished in brushed alu-
minium with a contrasting
finish on the top and
bottom and plastic grips on
shaped aluminium handies.

SIZES A
00 82
40 343
70 263

8

106

PRICES incl. VAT & P+ P
00 £4.96
40 £13.95
70 £10.23

3008.00

Finished in brushed alu-
minium and opague bronze
glase.

SiZE

A 8 c
2285 635 218
PRICEincl VAT &P + P
£6.99

3009.00

Finished in matt blue and
heavy anodised aluminium
with front tilt support.

SiZE A 8 c
295 130 150

PRICE inci VAT & P+ P
£6.75

SEND NOW FOR NEW CATALOGUE & PRICE
LIST ALSO OUR PAMPHLET ON OUR NEW
RANGE OF 19 LOW PRICED METAL

K 677
0-20VDC 2.6 Amp
Stablised power
supply.
Regulation 0.15%
Max Ripple 1M/V

Adjustable current limiting.

Uses 2N3055 BD138 —

BC160 — IC LN723-C _

Led current limiting Display

£39.87 inc VAT&P+P

110 - 150 MHz VHF receiver
uses AF239 — AF124 —
2N3818 Audio Amp TAA
611 B12. High sensitivity
super-ragenerative with
R.F. stage.

£19.96 inc VAT & P+ P

Logic test Propbe Uses

74041C & BC107-B

Powered From 5VDC.

Display red for State 0
Green for state 1

£4.50inc VAT & P +P

UK 527 Signal Injector
Freq 500HZ, Harmonics up
to 30mhz, Output 1v P.P.
powered by internal 1.4v
cell. A very handy quick
test device for audio& RF
Circuits.

AMTRON (UK) LTO.
7 HUGHENDEN ROAD. HASTINGS

SUSSEX, TN34 37G
Telephone: (0424) 436004

Prices are each,

Experimentor Series

EXP300 (6 x 2.1 in., 5 x 94 terminals
& 2 bus strips)

EXP350 (3.6 x 2.1 in., 5 x 46 terminals
x 2 bus strips)

EXP600 (6 x 2.4 in., 5 x 94 terminals
x 2 bus strips)

EXP650 (3.6 x 2.4 in., 5 x 46
terminals x 2 bus strips)

EXP4B (6 x 4 in., 2 bus strips only)

Quick Test Series

QT-59S (6.5 x 6.2 in., 118 terminals)
QT-47S (5.3 x 5.in., 94 terminals)
QT-355 (4.1 x 3.8in., 70 terminals)
QT-18S (2.4 x 2.1 in., 36 terminals)
QT-12S (1.8 x 1.5in., 24 terminals)
QT8S (1.4 x 1.1in., 16 terminals)
QT-7S (1.3 x 1in., 14 terminals)
QT-598B (6.5 x 6.2 in., 20 terminals)
AT-47B (5.3 x 5 in., 16 terminals)
QT-358 (4.1 x 3.8in., 12 terminals)

Protoboard Series

PB-6 (630 tie points, 4 binding
posts, 4 x 14 DIL capacity)
(760 tie points, 2 binding
posts, 10 x 14 DIL capacity)
(940 tie points, 1 binding
post, 10 x 14 DIL capacity)
(1240 tie points, 1 binding
post, 12 x 14 DIL capacity)
{2250 tie points, 4 binding
posts, 24 x 14 DIL capacity)
(3060 tie points, 4 binding
posts, 32 x 14 DIL capacity)
(2250 tie points, 4 binding
posts, 24 x 14 DIL capacity;
built-in regulated 5V d.c.
power unit)
PB-203A{As PB-203 with 5V.and
15V d.c. power supply)

PB-100
PB-101
PB-102
PB-103
PB-104

PB-203

Design Mate Instruments

DM-4 £74.70

IC Test Clips

PC-14 (14-pin) £2.60
PC-24 (24 -pin) £4.90

Logic Probes

Hand -held logic probes,
TTL/DTL/CMOS compatibie,
from

Logic Monitors for
CMOS, HTL, DTL, TTL & RTL

LM-1  Seif-power clip-on logic
monitor
As LM-1, with fully isolated

power supply

LM-2

net & exclude V.A.T.

£5.76

£3.16

£6.30

£3.60
£2.30

£7.20
£5.76
£4.90
£2.76
£2.15
£1.90
£1.75
£1.46
£1.30
£1.16

£9.20

£11.80

£€17.20

£22.95

£34.45

£45.95

£55.15

£74.70

DM-1 £45.95 DM.2 £57.45 DM-3 £57.45

PC-16 {16-pin) £2.75
PC-40 (40-pin) £7.90

£18 to £49.00

£28.70

£68.95

shipment £1-25

countries) to total price.

Please add 8% VAT to overall total
EXPORT ORDERS : Credit cards or
international money orders, bank drafts
and cheques drawn in £ sterling. Please
add 10% (Europe) or 123% (all other

Postage, Packing and Insurance per
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Now, from the
breadboard specialists-

even better boards!

Since the appearance of the first breadboards back in the ‘40’s,
we've really been going places. (The U.K., for one.)

So we now have an exceptional range of prototyping products
which are outstanding in their simplicity, versatility and
reliability. Just see. (And for prices and specs., eyes left!)

Experimentor Series.
Low-cost,
interlocking,
solderless breadboard —
the world’s first for 0.3in.
and 0.6 in. pitch DIPs.

The Protoboard Series.

Solderless breadboards with built-in 10% regulated
3 5Vd.c. 1A power supply, 2,250 solderless tie points;

and capacity for DIPs of 14 to 40 pins.

- Gy vy
LS Anaay
e S e e T

S

~2070 oy

. Aty ¥ i K
Take a look at our low, low prices
and quality specs.,and get aboard!
(Or if its data you're after, pick up
the phone or drop us a line.)

For the best, from the specialists.
in breadboards.

-

ys. e == 8

S SIS

Continental Specialties Corporation {U.K.) Ltd., Unit 1, Shire Hill Industrial Estate, Dept.4H
Saffron Walden, Essex. CBIl 3AQ Telephone (0799) 21682 Telex 817477 Reg. in London: 1303780.
I VAT No: 224 8074 71 *Trade Mark applied for © CSC (UK) Ltd. 1977 Dealer enquiries welcome.

Please supply

Continental Specialties Corp. (U.K.) Ltd., Shire Hill Industrial
Estate, Saffron Walden, Essex.
E—

wosee 88 g
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Quick Test Series.
Low-cost, snap-locking sqlderless circuit boards for fast
design with discrete components.

Design Mate Test Instruments.
DM-1 power supply, 5V to 15Vd.c. at

- 600mA, DM-2 function generator
for sine, square and triangle
wave generation, DM-3 R/C
bridge giving 10 ohm to 10
megohm, 10pF to 1.0uf; DM4
pulse generator with 0.5 Hz to
5MHz frequency and 100ns to

1 sec pulse widths,

IC Test Clips.

5UItra-low cost IC clips in
14, 16, 24 and 40

pin versions.

And, much more too:
logic monitors, probes,
frequency counters and
test equipmenttoensure
the best, fastest results
from your design.

OOATINGATAL SPEOLTIS OORPORATION

Price

Total

Name Address

My Access/American Express/Barclaycard no. is

My cheque/postal order No

for £ is enclosed

All | want is data, please.

Everyday Electronics, November 1978
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Projects... Theory...

and Popular Features ...

Sitting Pretty might be an apt title
for this month’s front cover picture
of a keen constructor relaxing and en-
Joying the evidence of his own handi-
work.

But as we all know building useful
gadgets and instruments is more than
a self-satisfying exercise. The end-
product is usually of benefit and ser-
vice to others, as well. The electronics
enthusiast is likely to have around his
home a variety of working models
that substantiate this. And some of
these fruits of his own handiwork
will be unique, since they were not
otherwise available when he built
them from published designs.

The Tele-Tel is the current example
of this. It is right up-to-date, applying
modern circuit devices to give an
answer to that everyday problem
faced by all telephone subscribers—
how to keep a check on those mount-
ing costs. Tele-Tel shows you just
what is building up on your account
every time you use the phone. With
this evidence it should not be too
difficult to instil a sense of brevity
(and cost consciousness) into every
member of the family, and better still
make them contribute their proper
share to the quarterly phone bill!

Also in the picture is an Electroni-
cally Controlled Air Freshener This
is something unusual and many
readers will seize upon this as a novel
and welcome Christmas gift for mum.

If you have a weakness for intri-
cate gadgets or puzzles, our Combina-

tion Lock will keep you happy for
qQuite a while. This is one. of those
projects which has to be left open-
ended, application-wise. So it offers a
challenge to the innovator. Projects
such as this add that bit of extra zest
to the hobby of electronics.

Those newcomers to electronics
who have just joined us and are still
in the process of wetting their toes
at the shallow end will find more
facts about home construction ex-
plained in simple terms in Square One.
Projects recommended for the novice
are the Audio Effects Oscillator and
the Hot Line. When completed, these
simple designs should supply hours
of amusement. And in the making of
these projects the newcomer to elec-
tronics will gain valuable experience
in handling components and assem-
bling them to form complete working
models.

There are many approaches to cir-
cuit construction and some highly
sophisticated methods are employed
in industry. The hardware involved is
generally available to the home con-
structor and a wide range of typical
commercial aids to building are de-
scribed and illustrated in this month’s
special supplement.

Fut s

Our December issue will be published on Friday, November 17. See page 813 for details.

Readers' Enquirles

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

stamped self-addressed envelope.

Telephone enquiries should be limited to those requiring only a brief reply.
We cannot undertake to engage in discussions on the telephone, technicat

or otherwise.

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.
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N vIEW of the various rates, any-

one can be excused from not
being able to calculate even the
approximate cost of a phone call.
The Subscribers Tele-Tel Meter
described here overcomes this. It
displays the number of units
charged on a call for each of the
nine inland rates and is readily
readjusted if the rates are revised.

A continuous display indicates
how the unit charge is mounting.

Dialled calls are provided for at
the rates shown in Table 1 where
the time periods refer to time
bought for one unit (at present
3p). This table was abbreviated
and appears on the Tele-Tel front
panel.

Table 1. Time bought for one unit (3p)
asa fu_gctlon of Rate and Charge Letter.

o Charge Letter
L a b

Rate

Peak
Mon-Fri
9a.m-1 p.m,

Standard
Mon-Fri
8a.m.-9am.
1 p.m-6p.m,

Cheap
All other
times -

imin 30sec 10sec

3min 45 sec 15 sed

12min 3min 1 min

780
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" SUBSCRIBERS PHONE
CALL CHARGE METER
By F. G. Rayer

No account has been taken of
V.A.T. which should be added at
the appropriate rate once the final
costing has been carried out.

OPERATION

Operation of the Tele-Tel re-
quires several actions which should
be carried out in the following
order:

(1) Select RATE

(2) Switch on

(3) Press RESET

(4) When reply heard switch to
START

(5) When receiver is replaced
switch to stop—note charge

(6) Switch oFF.

It is recommended that this be
reproduced and placed on the front
panel for ease of operation.

If further calls at the same rate
are to be made immediately after,
return to (3) after (5).

POWER SUPPLY

The current consumption of the
Tele-Tel is quite high in the order
of 300mA making a battery version
out of the question.

The power supply section as seen
in Fig. 1 is a conventional regu-
lated type. Mains enters this stage

i ———_

via FS1 and the main on/off switch
and appears across the primary of
T1, resulting in 6 volt a.c. across
the secondary. Half-wave rectifica-
tion is accomplished by D1 and
smoothing by Cl producing a d.c.
level of about 7-8 volts across the
latter.

Resistor R1 and Zener diode D2
clamps the base of TRl at 5:6
volts; a 0:6 volt drop across the
base/emitter junction of TR1
makes 5 volts available at the
emitter, across C2, for powering
the remainder of the circuitry.

RATE TIMER

The circuit of the rate timer is
shown in Fig. 1 and consists of IC1,
a 555 timer i.c. connected as an
astable multivibrator. The fre-
quency of oscillation (f) is de-
termined by the setting of VR1 to

] 1 1 I n I o ‘

r
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VR8 selected by S2. These values
are chosen so that the periodic
times of the oscillations (1/f) can
be trimmed fo agree with Table 1
for the nine positions of S2.

Timing commences when S3 is
closed, a pulse passing from pin 3
of IC1 to the input (pin 14) of IC2
in the counting section. Further
pulses are passed to the counter
section at regular intervals, the
latter dependent on the setting of
S2.

COUNTER AND DISPLAY

The counter/display section is
capable of displaying two digits
with a maximum count show of
99. If it is expected that a further
digit (hundreds) 1is required,
another identical counter/display
element similar to IC4/1C5/X2 can
be added and its input connected
to IC3.

The counting section is composed
of IC3 and ICS series cascaded and
counts the number of pulses from
the rate timer. One of the outputs
from IC5 (this is the units
counter), the D output, provides a
divide-by-ten and this is connected
to the input of IC3 which acts as a
“tens” counter.

+5V

STOP I START

Y

HOW IT
WORKS

o RATE DECODER DECODER
o SWITCH —
. _PULSE
GENERATOR
o
o] COUNTER COUNTER

The rate switch selects from a bank of preset resistors, whose values
determine the interval between pulses produced by the pulse generator.
These intervals are arranged to agree with the time purchased for one
unit. Timing is initiated by switching to START and halted when switched

to STOP.

The pulses pass to a two stage counting section, whose outputs are
inputted to seven-segment decoders. The le.d. displays show the
charge in units. At present one unlt costs 3p.

The output from these counters
is in the form of BCD (binary
coded decimal) and each is fed to
seven-segment decoders / drivers
IC2, IC4 wired to seven segment
le.d. displays X1 and X2 via cur-
rent limit resistors R6 to R19.

Switch S4 resets the counter to
zero when operated. This switch
is normally closed and when
pressed disconnects the reset pins
of IC3 and IC5 causing them to
assume a logic 1 (high) level re-
quired to reset the devices.

IC1

555

1 3159 N oW nr
@ M e W e (gt (b [
J(of:}
g '] g 8
6 2 1 1 B 6 ' 7
3
4
n 8 [] 121 Ls—u [0 ] 9 2t A
IC3 1 ICS
30 80 "
ol - 0
l : [} 7 2 3 ] 7 2 R s B 2
cé
OnF
RS
%&n ., = |
: I Fese) 20nF

CHEAP

Fig. 1. Complete circuit diagram of the Tele-Tel. The function of S2(RATE) Is

shown at bottom-left.
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CIRCUIT BOARD

All components except the
switches and power supply section
are fitted to a piece of 0-1 inch
matrix board size 37 X 33 holes and
fitted to the underside of the top
panel of a Bimbox type BIM1006,
a sloping top case. The layout of
the components on the top side of
the board and the interwiring on
the underside is shown in Fig. 2.

Dual-in-line holders are used for
all the i.c.s. and for the led. dis-
plays. The latter have longer pins,
(connecting leads), bringing them
up through openings in the top
panel. When first inserting the i.c.s
and displays into their holders,
take care that all pins engage cor-
rectly and fully, and that the i.c.s
and displays are the correct way
round.

PRESET POTENTIOMETERS

The holes for locating the preset
potentiometers need to be enlarged
slightly to accommodate the legs
of these controls but should still
be a fairly tight fit to hold them
firmly in position. Drill the three
fixing holes and then mount the
presets and i.c. holders.

The presets should be set at the
values below, which have been cal-
culated to be close to the required
values. These adjustments are an
aid for initial setting up and are
subsequently corrected using a
stopwatch later.

VR1 60kQ;

VR2 90k(;

VR3 180k(;
VR4 270kQ;
VRS 360kQ;
VR6 750kQ;
VR7 1-2MQ;

VR8+R2 4-5MQ;

Supply lines use 24 to 22 s.w.g.
tinned copper wire, and other con-
nections on the board 32 to 30
s.w.g.

A few connections to the i.c. and
displays holders will hold them

782

initially, Wiring can then proceed
with tinned copper wire. For
example, solder the wire to pin 9
of IC2, bring up through the board
as shown, pass down through the
board close to IC3 to reach pin 1 of
IC3, pull the wire taut and solder.

When fitting the tinned copper
wire and components, shape the
connections with pliers. In many
places component leads will reach
the i.c. and display pins. Elsewhere,
extend them with wire.

Some wires pass very close to
others and will require some sleev-
ing to prevent shorting. These are
shown on the layout. Do not attach
any flying leads at this stage.

POWER SUPPLY

The power supply section is
mounted on a separate board, a
piece of 0-1 inch matrix perforated
board. The layout of the compo-
nents on the topside of the board
and the interconnection on the
underside are shown in Fig. 3. Pre-
pare the case to accept the mains
cable grommet and fuse holder
and fit the completed board with
flying leads to the base of the case.
The prototype used a self adhesive
board holder.

The power supply should be
tested before proceeding. The volt-
age at the emitter of TR1 should
be about 5 volts.

Resistors
R1 120Q
R2 3:3MQ
R3 2-:2kQ
R4 100k Q
R5 15k Q

R6-R19 270 Q (14 off)
All ¥ watt carbon +5%

Capacitors
C1  2200uF 10V elect.
C2 330uF 6V elect.
C3  220uF elect.
C4  10nF plastic or ceramic
C5  20nF plastic or ceramic

Semiconductors

TR1 BFY51 silicon npn

IC1 555 timeri.c.

IC2 7447 7-segment decoder
IC3 7480 céunter

IC4 7447 7-segment decoder
IC5 7490 counter

Switches
St mains on/off toggle

S3  s.p.s.t. toggle

Miscellaneous

COMPONENTS S5

Potentiometers

D1 1N4001 or similar 1A silicon diode
D2  BZY88C5V6 5-6 volt 400mW Zener

X1, X2 7-segment l.e.d. displays type DL707 common anode (2 off)

S2  1-pole 9-way rotary (see text)

S4  push-to-break, release-to-make button type

FS1 500mA 20mm fuse and panel mounting holder

T mains primary/6 volt 0-5 amp secondary

Plain matrix board: 0-1 inch pitch 37 x 33 holes and 27 x 20 holes: dual-
in-line i.c. sockets; 16 pin (2 off), 14 pin (4 off), 8 pin (1 off); knob fo suit
S2; tinned copper wire; insulated connecting wire; case, Bimbox type
BIM1006; three-core mains cable; sleeved grommet; mains cable
gripper; 6BA countersunk bolts, nut and washers (board fixings).

VR1 100k Q
VR2  220kQ
VR3  220kQ
VR4 470k Q
VRS 470k Q
VR6 MQ
VR7 2:2MQ
VR 2:2MQ

All sub-miniature horizontal presets

Shep

page 790
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tele-tel

SUBSCRIBERS PHONE
CALL CHARGE METER

The front panel before mounting the facia
card. The slot for access to the rate

The d .
potentiometer is clearly visible. compl St tuiiltiesgily {07 wlfe

Al other times &)

X
[ ¥ 6600000000000 ———————0 8&——0 0| (H09000 00000 ooooooooo&ooo%ﬁooo
- H 6 1 R12 [ RIS o °
! ol e o{III}e O
o o o
o Y- g ——9
- 3 o:ﬂo @ R10 lo o |@R7T O
o faar” Rs X1 X2
o R9 R o} :
0/~ N\ Rg O-ID-® g UL O
=
= A Ry ——Il—e gy O—NL——o O
[} Vo —. [ —
o] o—{[I[[}—e o o—{I[[}——e o [o] (e b [
o =, o—oRE Rl @——@RI3 RB O o x
@ —ml —aal I 1
o 5 = — b o}
o Re | I R S b %)
(<] 5 1@‘ 1 < > o : (X X
O ' S| s !
o= —0 oo
o s O o—e 0
[¢] <% ] [ I o®
- i [e} 1
O (o} ® ®
o o
0 o ®¢ © : *®
- 2 =] O @Il 1 Io I L 3
(o] P —e [
o o L. .
o S= - &= t
- E [] [
o b= R2 cs o [¢] © ) ]
oocooefl-00000000000 000000000000 0000000000000 0000000000080000 0000

Fig. 2. Top and underside wiring detalls of the main circult board. Note that ail wiring to the rate switch S2 is made to the underside.
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Figs 3 and 4. Power supply board wiring and interconnection detalls to the main circuit board. The circult board is
mounted on 12mm spacer to the front panel and the power supply board by self-adhesive clips. The underside of
the power supply board is also shown.
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The completed Tele-Tel showing the interwiring to the main circuit

board and power supply.

FRONT PANEL

The front panel should next be
prepared to accept the panel
mounted components including
windows for X1 and X2 and board
fixings. The long narrow slot has
been included to allow access to
the presets on the board when set-
ting up and for when the rates are
changed by the Post Office.

Next carry out the interwiring
according to Fig. 4. and then secure
the component board to the under-
side of the top panel by means of
countersunk bolts, nuts and washers
to hold the board about 12mm from
the panel, as shown in Fig. 4.
Alternatively 12mm long spacers
can be used.

When the wiring is complete the
front panel may be screwed in
place and the final timing periods
set.

TESTING AND SETTING UP

The displays should light when
the power is turned on and indicate
“01”. Pressing S4 should set both
numerals to zero. Counting com-
mences when 83 is closed, the
speed of the count depending on
the setting of S2.

s A T R i Rl

For timing, individually set VRI1
to VR8 in conjunction with S2
according to Table 2.

Table 2. Timing periods as a function of
rate and charge letter and presets re-
quiring adjustment to accomplish these
times.

Charge Letter
Rate a b
Peak VR6 VR3 VR1
(2 min) (30 sec) (10 sec)
Standard VR7 VR4 VR2
(3 min) (45 sec) (14 sec)
Cheap VR8 VR7 VRS

(12 min) (3 min) (1 min)

For example, with S2, set for a
“Standard a” call, adjust VR4 so
that the display advances one
count every 45 seconds.

Pulses from IC1 could be set for
other rates e.g. overseas telephone
calls making an international Tele-
Tel if required. The three remain-
ing positions on S2 should be used,
for this or made to cater for
operator-connected calls if neces-
sary. Details of these rates and
others are found in the booklet en-
titled Telephone Dialling Codes
issued to all telephone subscribers.

An “opening-out” of adjustments
is possible by having a combination
of fixed and adjustable resistors
in place of VR1 to VR8. This would
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Details of the power supply showing fixing of the board and wirlng
to the mains transformer.

prove worthwhile on overseas calls
where timing 1is calculated to
within 1/100th of a second.

FACIA

A facia needs to be prepared to
cover the front panel to mask the
adjustment slot. This can be
achieved with Letraset on a piece
of coloured card, of same dimen-
sions as top panel, and cut-outs
made for the displays and switches.
These holes should be large enough
to fit around the switch fixing nut.
The facia is held in place by means
of the four fixing screws for the
top panel.

To remove the facia when the
rates require alteration, remove
the panel fixing screws and the
knob, and the top panel adjust-
ment slot is exposed. Replace the
knobs and re-setting can be
carried out without dismantling the
unit.

In the prototype a photographic
process was used to produce the
markings on clear film. This pro-
duces a hard glossy finish protect-
ing the markings and allows the
colour of the facia to be readily
changed when desired. The mark-
ings around the switches and
operating instruction panel can be
seen in the photographs. )
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Prove to your friends (and yourself!) that you have a

steady hand.

HIS is a simple and easy project

to build which once con-

structed will bring hours of fun

to young and old alike. A wooden

case is used thereby keeping the

cost of the game down to a mini-
mum.

The object of the game is to get
the ring from one end of the line
to the other without touching it.
If the line is touched an audible
tone will be heard—it will linger
on for a few seconds and then die
out. The player will then have to
start over again.

The game also has a light which
can be switched in as an alterna-
tive to the tone generator when
playing, so as not to annoy others
who do not wish to join in.

CIRCUIT DESCRIPTION

The circuit of the Hot Line ap-
pears in Fig. 1 and consists of a
multivibrator comprising TR1 and
TR2. In the normal state no power
is applied to this part of the cir-
cuit, however, if the ring happens
to touch the line, power is momen-
tarily applied to the multivibrator
and C3.

For the moment we shall leave
the purpose of C3 to later, but first
the action of the multivibrator will
be described.

786

By. P. J. Homer

Fig. 1. Circuit diagram of the Hot Line. Voltages are as shown with
the ring touching the line, and switched to the AUDIBLE mode.

Assume that power is applied to
the circuit, both transistors will
begin to turn on. Due to compo-
nent tolerances one transistor will
turn on faster than the other. For
the sake of this explanation we
will assume that it is TR1 that
turns on the faster. As it does so a
current will be sent to the base of
TR2 via C1, this effectively turn-
ing TR2 off. Thus TR1 turns hard
on while TR2 is held in the off
state.

When the collector potential of
TR1 falls, obviously no further
signal can be sent to the base

of TR2. Capacitor Cl therefore
charges by way of R3 until about
0-6V is present at the base of TR2.
This transistor thus begins to turn
on supplying a current via C2 to
the base of TR1. This action has
the effect of turning TR1 hard off,
the voltage developed across R1
being used to turn TR2 hard on
via capacitor Cl. Capacitor C2 then
begins to charge through R2 and
when about 0-6V is present at the
base, TR1 begins to turn on.

A regenerative action similar to
that which just occurred will now
take place, except that it is TR1
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which ends up being turned hard
on, and TR2 hard off. The entire
action takes place in less time than
it does to describe it.

DECAYING VOLTAGE

As we have just said the action
of the multivibrator is very rapid,
power need only be applied for a
few brief seconds. When the ring
briefly touches the line, power is
applied to the multivibrator, an
audible warning is thus given im-
mediately. At the same time C3
charges up according to how long
the voltage was applied.

Now when the ring is removed,
thus removing power, C3 starts to
discharge into the multivibrator,
which sets it operating.

COMPONENTS

Resistors See

R1 2-2k Q s

R om0 ho
R3 27k Q Tal
R4 100 Q

RS 39Q page 790

All W carbon £10%

Capacitors

C1 0-047uF polyester
C2 0-047uF polyester
C3 1000uF 10V elect.

Semiconductors

TR1 AC128 pnp germanium
TR2 AC128 pnp germanium

Miscellaneous
LS1 8 ohm 75mm diameter

speaker

LP1 6V 40mA MES lamp and
holder

S1  single pole two-way toggle
switch

S2  single pole on/off toggle
B1 9V PP3 battery

Matrix board 0-15 inch matrix
12 X 11 holes; plywood for case,
sizes as required; Fablon or
similar material; aluminium rod
3mm diameter (an old clothes
hanger will suffice); wooden
dowl 13 X 90mm; battery clip to
suit B1; plastic speaker grille
170 x 85mm; connecting wire:
4BA and 2BA hardware as
required; "' Terry" clip for mount-
ing B1.

o : 450

DRILLING DETAILS
A= 5DIA
B =12DIA.
C = SIZE TO FIT
{AMP HOLDER
D=3 DiA.
ALL DIMENSIONS IN mm

However this time a slowly de-
caying voltage, due to C3 discharg-
ing produces an alarm which de-
cays in volume.

The result is a loud tone to begin
with, slowly dying away, this re-
sults in a far more pleasing alarm,
indicating that the player has
failed.

Almost any general purpose
transistor can be used for TR1 and
TR2, providing they can pass a
current of about 100mA. If more
suitable, npn transistors can be
used in which case the polarity of
C3 and the battery must be re-
versed.

CASE

The prototype case was made
from 10mm plywood for the sides
and 3mm plywood for the top and
bottom. The case has an overall
size of 450X 210X 45mm, although
the finished size is up to the con-
structor, it can be made smaller
or larger as required.

Fig. 2. Top panel drilling details. Dimensions are nominal and
may be varied to suit the overall size required.

The top panel drilling details
are shown in Fig. 2. The dimen-
sions are nominal and could be
changed to suit the components
available. They will also need to
be altered if the case is made a
different size.

When all the holes have been
drilled the entire case may be
painted to suit. If you are not too
handy with a paint brush then
sticky backed paper, Fablon or
similar material can be used.

A plastic speaker grill is then
fixed in position with 4BA bolts.
The speaker can either be bolted
using small brackets or can be
glued, as in the prototype.

The line was made from 3mm
diameter rod, about 750mm long.
An old clothes hanger can be used
for this purpose. A 2BA screw was
soldered on each end, the finished
line being bolted in place. The ring
was made from the same rod, and
had an internal diameter of 15mm
Fig. 3. The diameter can be
changed to suit the individual, the
smaller it is, the harder the game
and vice versa. The length used
was 200mm. A 13mm diameter
dowl was fitted onto the end, a
3mm hole being drilled through
the middle to accommodate the
rod. The dowl was shaped to look
like a handle. The rod may then
be glued in place, a length of con-
necting wire soldered to one end.

An amusing game for young and old alike.
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Sure to be popular at fund raising activities.

Close up view of circuit board, speaker, and interwiring.

CIRCUIT BOARD

The wiring details for the unit
are shown in Fig. 4. This also shows
the wiring to the loudspeakers,
switches and bulb. The circuit
board is fixed in place under one
of the screws which hold the
speaker grill in place.

Finally the line is bent to any
desired shape and fitted using the

two screws at each end, one fitted
with a sqlder tag. Do not forget
to place the ring over the line be-
fore fitting. The wire from the rmg
is then passed through a hole in
the front of the case, a knot being
tied to prevent it from being pulled
out.

At the start and finish of the
line some insulating tape can be
wrapped around the line, so the

ring can be left at either end with-
out the alarm operating. This also
provides a starting and finishing
point for the players.

IN USE

At the start of the game the
AUDIBLE Or VISUAL alarm can be
selected depending on the house-
hold situation. The unit is then
switched on and the game com-
mences.

The only rules which can be
applied to this game regards the
number of touches allowed before
the player loses. This should be
decided at the start of the game,
not half way through!

To keep it in good working
order, the line should be cleaned
frequently, either with some pro-
prietary cleaner or steel wool. XX

i
| -

haot line

|SQUARE

one

THE circuit diagram tells all. As was
suggested last month, it is pos-
sible to build an electronic project
from the information given in a dr-
cuit diagram alone. But omnly if you
have some experience: if you can cor-
rectly interpret the circuit diagram in
terms of real actual components.

So what do the symbols used in cir-
cuit diagrams stand for? Amnd just
what are the most important compo-
nents commonly found represented in
these diagrams?

TRANSISTORS

Please refer to page 818 and Fig. 1.
This is the circuit diagram of a simple
audio osdllator.

FOR
BEGINNERS

The active parts are two transistors,
designated TR1 and TR2, according to
normal practice.

These transistors are the semicon-
ductor or solid state equivalents of the
triode thermionic valve of yesterday.
They are referred to as active devices
because they cause changes to be
made in the current flow and also in
the voltages appearing in certain parts
of the circuit.

Transistors such as these are the
essential working parts of all truly
electronic circuits.

The type indicated, BC108 is a very
common “general purpose” transistor.
It is also cheap, as a study of our
advertisers announcements will show.
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This transistor functions as an
amplifier. If an input signal is
applied between the emitter (e) and
the base (b) the “transfer-resistance”
action of the TRANSISTOR causes a
magnified or amplified version of that
signal to appear across the collector
and the emitter.

This is the essence of all electronic
circuit operation.

It is vital that this particular tran-
sistor be connected with its collector
(c) to the positive (+) side of the
supply, and the emitter (e) to the
negative side. Refer to the drcuit
again, and it will be seen that the
arrow in the TR1 and TR2 symbol
points in the direction of conventional
current flow—from positive to nega-
tive. This symbol indicates an npn
type transistor (the BC108 for
example).

There are pnp transistors which
have the opposite polarity, but we can
ignore them for the moment.

RESISTORS

The resistor is the most common-
place of all electronic circuit compo-
nents. It is depicted by a zig-zag, which
clearly indicates the resistance property
of this device. (All straight lines in
the diagram are considered to have
negligible resistance). All resistors are
given the reference R, followed by a
serial number.
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Resistors are made of a compound
of carbon or metal oxide, and have a
small tubular form with connecting
wires or “leads” emerging from either
end. The physical size varies accord-
ing to the power handling capability
of the resistor. Resistors with ratings
of 15, 14, 12 and 1 watt are commonly
used.

The resistance value in Ohms is
marked on each resistor, usually in
the form of a well known colour code.

Small Signal transistors. The right hand
pair are type BC108. These are encapsu-
lated in small metal cans. On the left are a
pair of a different type of transistors encap-
sulated in half-round plastic packages.

- ; . -

A representative collection of metal film
and carbon composition resistors, ranging
from (left) § Watt to § Watt and 2 Watt in
foreground.

A selection of small-value capacitors: (left
to right) bead ceramic, plate ceramic,
polyester (2) and plate ceramic. These com-
ponents are described by the kind of insulat-
ing material used between the plates. The
match gives scale.
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Coloured bands on the body of the
component indicate (1) first figure (2)
second figure and (3) number of
noughts in the overall number which
is the resistance in ohms.

Additional bands indicate the
tolerance of the nominal value. Silver
for 10 per cent, and gold for 5 per
cent (see Handy Guide given with last
month’s issue).

CAPACITORS

The capacitor (or “condenser” of
old) is almost as commonplace as the
resistor in typical electronic drcuits.
The circuit symbol is composed of two
“plates”, which precisely depict the
essential physical construction of the
capacitor. The reference for this com-
ponent is C.

C3 in our example is a normal capa-
citor, although its actual composition
and overall size and shape may take
one of several forms, depending upon
the particular type. This symbol indi-
cates a non-polarised capacitor; this
means it may be connected either way
round in the drcuit. ¢

Cl and C2 are shown differently,
with one of the two “plates” in the
symbol left “open”. This indicates an
electrolytictype capacitor, Most im-
portant of all, this means that the
capacitor is polarised, and must always
be used with its positive (+) marked
terminal or lead connected to the
positive side of the circuit.

VARIABLE RESISTORS

Two components remain in the cir-
cuit: VR1 and VR2. These are variable
resistors, hence the reference letters.
Commonly found as volume controls
and tone controls in radios and ampli-
fiers, these components have a rotat-
ing arm which “wipes” a carbon track
as the control spindle is turned.

It is by means of such variable com-
ponents as these that the user is able
to control the functions of an elec
tronic circuit.

We have now met the most impor-
tant members of the electronic compo-
nents family. Now look at other circuit
diagrams in this issue and try to pick
them out. Don’'t worry about the
strangers that often accompany them.
Get your eye in to identify these prin-
ciple performers in electronics. Then
locate them in the practical layout dia-
grams and so get familiar with their
physical outlines and other character-
istics. Finally, take a look at the Com-
ponents list and note just how each of
these components is described. This is
important, for it shows you how to
“specify” components when sending
away an order to any of the retail
suppliers.

Transistors, resistors and capacitors.
Concentrate on these alone for now.
Don’t worry about their many asso-
ciates and relatives—these can be
sorted out later,

Over the last few months we have
published two very popular construc-
tional projects for the home and
motorist, namely the Mains Tester
and Car Battery State Indicator. Since
publication it has been brought to
our attention that two similar products
are available commercially.

Car Battery Charge Monitor

With the great proportion of car
breakdowns being attributed to elec-
trical faults, the C-More car battery
charge indicator from Harvelec should
be a good purposeful addition to the
car dashboard.

The C-More uses two le.d.s to
monitor the battery condition. Between
11-5 and 15-1 volts both le.d.s are
ifluminated. This reassures the driver
that all is well, and that the unit
is functioning correctly. Below 11:5V
the Red l.e.d. alone will light up,
indicating a poor battery condition.

B3AV TEFCY
CECOTNOOUT W™
IDISIL_A0Y
]

The C-More Battery Condition Display
from Harvelec.
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Above 15-1V the Yellow le.d. only
will light up, indicating an overcharge
condition.

Within this “safe band”, an ideal
voltage lies between 12-4 and 14-2
volts, the red and yellow brilliances
being about equal. Digressions from
this ideal voltage range are shown by
an increase in red or yellow brilliance.

It is claimed that by using coloured
l.e.d.s, the driver does not need to
know if a particular voltage is good
or bad. He only has to glance to see
that both colours are present.

Retailing at £6-20 the C-More
Battery Condition Display is available
direct by mail order from Harvelec,
Dept EE, 1 Formby Avenue, Thatto
Heath, St Helens, Merseyside, WA10
3NW.

Mains Tester

The 13A Socket Tester from Gala-
trek Engineering is a five-function

220-250V mains wiring tester.

The five-function 13A Socket Tester from
Galatrek Engineering.

Mounted in a modified 13A plug,
neons on the front face indicate the
following condition of the mains
wiring to the 13A outlet socket:
1, Correct sacket wiring; 2, Danger
reverse polarity; 3, Danger no earth
connection; 4, Danger live fault and
5, Danger neutral fault.

Available direct from the manufac-
turers, the recommended retail price
of the 13A Socket Tester is £4-15
including VAT and postage/packing.
For further information readers should
write to Galatrek Engineering, Dept
EE, ‘Scotland Street, Llanrwst, Gwyn-
edd, North Wales, LL26 OAL.

Component News

Some sad news for readers this
month comes with the announcement
that Doram, stockists of RS Compo-

nents parts, are no longer handling
component supplies.

However, they are continuing to
market their own complete micro-
processor based and other electronic
kits.

Feedback from the Chronostop
article, which appeared in our August
1978 issue, shows that some readers
are still experiencing difficulty in
obtaining the displays for this stop-
clock.

Our latest information is that one
of our advertisers, Tamtronik, have
redesigned the project, including the
circuit board, to accept severa!l dis-
plays. They are also able to supply
complete kits of parts for this project.

It is interesting to note that this
firm translates most of our construc-
tional projects to printed circuit
board versions.

CONSTRUCTIONAL
PROJECTS

This month, like the farmers, we
again have a bumper harvest of
constructional projects and over the
next few months we hope to bring
you many more popular projects that
were only seeds of ideas this time
last year. So you've been warned,
order your future copies now before
its too latel

Tele-Tel

Fhe main theme for this issue
could be called "Everyday Electronics
Around the Home”. The Tele-Tel,
Subscribers Phone Cali Charge Meter,
will certainly pay for its outlay in
most households.

There should be no problems with
components for this project as they
are available from most of our adver-
tisers. The high value preset poten-
tiometers may be difficult to obtain
but you can use the highest value
“pots’ you can obtain, say one
megohm, and make up the correct
value with standard resistors in
series with the potentiometers.

The case used in our model is the
Bim Box type 1006. The transformer
specified is a tight fit in the case
and if another transformer is used a
larger case may be required.

Other types of readout display
can be used but the wiring may have
to be altered.

Air Freshener

For the kitchen we have the Elec-
tronically Controlled Air Freshener.
Apart from the fan motor, the special
tubs of air freshener gel and printed
circuit board, most of the other com-
ponents should be generally available.

The printed circuit board, fan motor
and the air freshner gel are all available
from Greenweld Electronics. They are
also producing complete kits of
parts for this project.
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Combination Lock

The security conscious householder
is catered for by the Combination
Lock. This is a special project in that
it has been built on a new product
called Wonderbodrd, a subject of a
report on page 820 in this issue.

Those readers who do not wish to
use this type of board can use plain
perforated board and still keep to the
original wiring, However, if Veroboard
or printed circuit board is to be used
then readers will have to formulate
their own wiring layouts.

The reedrelay specifiedis obtainable
from Maplin Electronics and most of
the other components are available
from RS Components stockists, such
as Ace Mailtronics.

The solenoid which forms part of
the door bolt can be any 12V type
with a minimum coil resistance of
100 ohms. The switches used for the
keyboard are miniature printed circuit
board mounting types and the “flip
top’* box used for housing the finished
keyboard is a Yero 75 13018C type.

Those readerswho use the Wonder-
board should note that components
must be of small physical size. The
mechanical arrangements for the door
or window bolts is left to each indi
vidual constructor.

Hot Line

The Hot Line game should provide
many hours of fun and entertainment
for the family at party time.

Components for this project should
not prove troublesome. Any 8 ohm
speaker with suitable grille can be
used as the case housing the rest of
the components can be any size to
suit requirements, ours is only a
typical example.

Beginners

The beginner has not been over-
iooked and the Sound Effects Osciliator
in our Mini Module Series should
not create any problems regarding
components. Specially designed to
familiarise the newcomer with various
methods of construction readers
should be able to find most compo-
nents from their own spares as
tolerances are not critical.

The Hot Line game also falls into
the beginners category and for compo-
nent availability see comments above.

Regarding our major new series
Doing it Digitally, components for
this months and the first six parts
are readily available from many of our
advertisers.

Finally, we strongly recommend
the newcomer to electronics to read
this month’'s special 8-page supple-
ment. Covering hardware, it should
help readers to select the correct
approach in trying to obtain that
professional finish to their construc-
tional projects.
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DOING IT DIGITALLY
von o PINTED

IN PART 1 last month we saw the
action of AND and NoT gates.
What do you think will happen if
the output from an anD gate is fed
into a NoT gate?

You can build the gates, as
shown in Fig. 1.2 and 1.6, omitting
the le.d. (D10) at the output of
the anD gate and connect its output
directly to the input of the Not
gate.

This is shown in symbolic form
in Fig. 2.1a; an AND gate followed
by a Not gate is known as a NanD
gate and has its own symbol, Fig.
2.1b.

If you connect up the two cir-
cuits from last month you will
obtain the truth of Table 2.1.

Table 2.1. Truth for a NAND gate (tinted
panels) made from an AND gate fol-
lowed by a NOT gate.

Inputs  AND output NOT outpuf]
A C D
1 1 1 0
1 0 0 1
0 1 0 1
0 0 0 1

A NaND gate is used in logical
statements of the form:
If A aND B, NoT D
For example, if 1 have a head-
ache anp I have a sore throat, I
will NoT go to work today.

THE 7400 I.C.

Four ready made NaND gates are
contained in the 7400 i.c., input/
output pinning details appear in
Fig. 2.2. To provide current. for
operating the gates, pin 7 is con-
nected to ground (0V) and pin 14
is connected to +5V.
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AND NOT
P o OUTPUT D
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NPUT B J

(a)
INPUT A
OUTPUT D
.
INPUT B
{b)

Fig. 2.1a. Symbolic form for an AND gate
followed by a NOT gate. (b) Symbol for a
NAND gate.

7400

Fig. 2.2. Pinning details of a 7400 i.c.

o ——— ]

ICIPINHU

INPUT A
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INPUT B

ICIPIN?
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ov e

Fig. 2.3. Circuit for investigating the actions
of a NAND gate.

For convenience the gates have
been numbered Ga, Gb, Gc and Gd.
When these gates, appear on a cir-
cuit diagram, a further digit is
added to identify the i.c. containing
them. For example Gla refers to
Ga in ICl; G3c, Gc in IC3. This is
the system adopted in EVERYDAY
ELECTRONICS.

We shall investigate the action
of one NAND gate in the 7400
using Gb, see the circuit diagram
of Fig. 2.3. Insert a 7400 in the 14-
pin d.il. socket on the Test-Bed
and wire up according to Fig. 2.4.

The ends of the wires to inputs
A and B are left free so that they
may be readily connected to the
+5V and OV lines. Try all the
possible combinations of high and
low inputs and record your results
in Table 2.2 below.

The l.e.d. indicates the state of
the output, on for high (H) and off
for low (L).

Table 2.2. Truth table for a 2-input NAND
gate

Inputs Output
D

FEIIT( >
rIrx®

The same results will be obtained
with each of the other three gates.
Compare these results with those
of Table 2.1.

NAND FOR OTHER LOGIC
ELEMENTS

Now connect one or more gates
of the 7400 in the various ways
shown in Fig. 2.5a,b,c. Investigate
their actions by completing the
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truth tables and try to give a name
to the logic action of each of
these circuits.

Answers given later.

Wiring details on the Test-Bed
for these three circuits are shown
in Fig. 2.6a,b, and c.

A SIMPLE MEMORY

Our next experiment involves the
use of two of the gates in a 7400
connected as shown in Fig. 2.7

1234

67890URDBUIBHIZTIBIY2

where their inputs and outputs are
cross-coupled. The led.s on the
Test-Bed will allow you to observe
the state of the outputs. The wiring
up of this circuit on the Test-Bed
is shown in Fig. 2.8.

To find out what this circuit will
do, run through the programme in
Table 2.3 and note what happens
at each step.

This circuit can “remember”
which of the two inputs was the

2 24 % B
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Truth table for.. (G)
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Fig. 2.4. The circuit of Fig. 2.3. wired on the Test-Bed.
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Fig. 2.6a. Circuit of Fig. 2.5.d wired up on the Test-Bed.

Fig. 2.5. (Right). Connect one or more NAND gates as shown in each case, and try to deter-
mine what type of gate you are experimenting with.
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Truth table for..(b.)

Inputs Output
D

[ |

ICI PIN14
OLyUT C

Gla ‘&)58 OUTPUT E
13 | i

INPUT A

2)e! Glc . ,ﬁ
12 OU>PUT 0 o7
INPUT B Gid
ICIPINT . P RY
[ m— e
Truth table for... (C)
Inputs Output
E
793
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Q) 7490  Decade up counter 1 off)

40

COMPONENTS REQUIRED FOR
FIRST SIX PARTS OF DOING

IT DIGITALLY

Resistors

® 2710 (1 off)
I 1009 (2 off)
1kQ (1 off)

All § watt carbon +10%

Semiconductors
1N4148 silicon signal diode

l (15 off)
BC107 silicon npn (1 off)
] 7400  Quad 2-input NAND
'[ QA off)
7473 Dual J-K flip-flop (1 off)

7402  Quad 2-input NOR (1 off)
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