Easy to build projects for everyone

ELECTROMNICS

Mﬂ'[ EXTEND THE RANGE OF YOUR MULTIMETER
WITH THIS MONTHS MINI-MODULE .
AMPLIFE

Australia 85c South Africa 85c New Zeala‘n{i}s‘; Malaysia $2:75
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Heat to any
level between
145°-400°

(with accuracy of 2%)

-.a miniature iron with the elements enclosed first in a ceramic
shaft, then in a stainless steel. Virtually leak-free. Only 724~
long. Fitted with a 3/32" bit £4.37 inclusive of VAT and P.&P
Range of 5 other bits available from <" down to 3/64".

Model X25 - 25 watts

A general purpose iron also with a ceramic and steel shaft to
Eive you toughness combined with near-perfect insulation.

itted with 1/8" bit and priced at £4.37 inclusive of VAT and
P.&P. Range of 4 other bits available

Model SK3 Kit Model SK4 Kit

Contains both the With the model
et Porpass opand
ur| iron an
I//\ asr{_dstge st?jnd the ST3 stand,
. Priced at " this kit isa must
i) £6.21 inclusive of b for every toolkit
N VAT and P.&P. It AR in the home.
N makes an 3 Priced at £6.21
N excellent present N inclusive of VAT
B ll| for the radio N and P.&P.
NESE ) 2mateur. LN
v\\/ modelmaker or L
hobbyist. )

Model SK1 Kit
This kit contains a 15watt miniature
soldering iron, complete with 2
spare bits, a coil of solder, a heat
sink and a booklet, ‘How to solder”
:rg;gd at £6.48 inclusive of VAT and

Model MLX Kit

The soldering iron in this kit can be
operated from any ordinary car
battery. It is fitted with 15 feet
flexible cable and battery clips
Packed in a strong plastic envelope
it can be left in a car, a boat or a
caravan ready for soldering in the
field. Price £4.83 inclusive of VAT

\__ 2and P&P.

Antex TCSU1 & CTC
... Lhe perfect kit
for miniature
work '

*CTC No.7/0710
Tip size: 0.5mm-.02

Finger-tip accuracy
combined with strict control
of temperature set anywhere
between 145 and 400°C.
Negligible leakage current. Earthed
and protected by ‘fail-safe’ circuit. Oper-
ates at 24 volts.
TCSU1 station complete with soldering iron (XTC or
CTC) £36. nett to industry plus VAT,
Our multi purpose range of soldering irons are all made
in England and fully guaranteed. They are stocked by
many wholesalers and retailers in the U.K. but if unob-
tainable locally we will supply direct.

(hr )

Electronies Ltd.
Maytlower House. Armada Way. Plymouth. Devon Tel: 0752 67377/8 Telex 45296

|

| piease send the ANTEX colour brocnure. o |-
| 1enciose cheque/PO/Giro No. 258 1000 |

[ Name o e e e |

| Address ... .. - R
e e i e i e, ol
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MAIL ORDER, CALLERS WELCOME. Tel. Watford 40588/9 §§§¥39i"

SRHB2LERE

8 ALL DEVICES BRAND NEW, FULL SPEC AND FULLY GUARANTEED ORDE
D TERMS OF BUSINESS: CABHICHEQUEI
BANKERS D WITH ORDER. GOVERNMENT AND EDUCATIONA
ITUTIONS' OFFICIAL ORDERS ACCEPTED. TRADE AND EXPORT INQUIRY
WELCOME. P&P ADD 30p* TO ALL ORDERS UNDER £10-00. OVERSEAS ORDERS
POSTAGE AT COST. AIR/SURFACE. Send 50p (plus 25p p&p) for our catalogue.

vAT Export orders no VAT. Applicable to U.K. Customers only. Unless stated otherwise,
all pm:e: are exclusive of VAT, Please add 8% to devices mearked *. To the rest add

Wa ltock mmy more Items. It pays to visit us, We are lﬂunhd behind Watiord Football
Ground. Nearest Underground/BR Station: Watfora h Street. Open Monday to
Saturday 9.00 am-6.00 pm. Ample Free Car Parking splcc available.

POLYESTER CAPACITOR8 Axial lead type (Values are in uF)
, 0-0033, 0-0047, 0-0068, 0-01, 0-015, 0-018 8p; 0-022, 0-033, 11p;
0 15, 0-22 24p. Uﬁ 0-47 41p; 068“9
1p.02§.04719m0681029152lp 2 32p; 4-7 48p.
DU!IUER WNV 0 01, 0-015 20p; 0-022 22p; 0 0472'9 0-138p; 0- 47389.1 0175p.

POLYESTER RADIAI. LEAD (Values in uF) 250 FEED THROUGH

0-01, 0-015, , 0-027 g 7, 0-068, 0-1 7 0-15 12p; CAPACITORS

o-n.o-au:p. M717u. 1lp. 1-0 269 1-53‘9. 23‘9 100.F 350V

ELECTROLYTIC CAPACITORS Axlnl lnd tyve (Valuu are in SF) 500V : 10 40p; 47 §8p;
: 10, 15, 228p; 47, 32,501!9 B.Tgiﬂp

29

ssenfasusesedi add
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SR JRLERI/NKN NRNBSEE

3 470, 6‘0 SN

25p ; 1000 27p; 1500 30p ; 2200 45p ; 3300 63p. 16V : 10, 40 47, 63 Tp; 100, 125!9.
330 14p ; 470 16p ; 1000, 1500 20p ; 2200 34p; MV 1W'D.6‘01b. 14p.

TAG-END TYPE: 70V : 2000 8Sp; 4700 135p; 50V : 10,000 255p; 40V : 2500 85p; 3300, 4700 Top:
15,000 450p; 25V': ‘7002200“9.!5V' 100+ 504100 190p; 32+32 175p-

TANTALUM BEAD CAPACI- | POTENTIOMETERS
TORS 35V : 0-14F, 0- 22 033, 0-47, | (AB or EGEN)
iW log & W

0-88, 1:0, 2-2uF, 33, 4-7, 8:8 25V : | Carbon Track.
1:5,1020V:1-516V: 1 ouh:p each | Linear values

47, 100 40p. 10V = 22uF, 33 20p 6V : | 500 Q0. 1K & 2K (Jin oniy) Single 27p
47, 88, 100, 30p 3V : 68, 10an

| CAZox
720 | ICL7106E%
Cisoss
ICM7205%
LD130%

LM300H
LM30T A&

LM308
LM3184

3a3¥ueanisannasaansns

A
858

MYLAR FILM CAPACITORS
100V : 0-001, 0~ m,o 005, 0~ 011559
D-015, 0-02, 0-04, 0-0, 0-0S6uF
0-1uF, 0-28p SOV:0 47 129
MINIATURE TYPE TRIMMERS
2-5-BpF, 3-10pF, 10-40pF 2p
5-25pF, 545cF, S0pF, 88oF 38p
COMPRESSION TRIMMERS
3-40pF. 10-30pF 30p; 25-190pF 3Jp
100-500pF 45p; 1250oF Sip
POLYSTYRENE CAPACITORS |
10pF to InF 8p; 1-5nfF to 10nF 10p.

Switch

B - $ 200 4 LM324
SKQ—2MQO single gany with D‘.ng. ’h2‘2 Yellow H 25 25 320 LM339*

SLIDER POTENTIOMETE!
0-25W log end linear values
0-500K 0 single gang 70p
10K Q-500K Q Jual gang 80p
Seif Stick Graduated Bezels 22p

P ET POTENTIOMETERS
Vertical & Horizontal
o-1W 30 Q0—5MQ Miniature

8p |
0-25W 100 2—3-3M Q Horiz 10p |
| 5-25W 200 Q—4-7TMQ Vert 10p |

RESISTORS—Erie make 5%
Carbon High Stability,

SILVER MICA (Values m pF) 3~3

Low nnlse

2" Red

2" Yeilow Grean 13
Spere Clips 2
ORP12 63

| 2N
M | ¥ Seg Displays

255
TIL312 C An 37 105

DL747 C.A. -6” 180
FND357

MAN3840

LCD 33 digit
TIL307

*
LM348 5

LM379%
5 | LM330

4-7,8-8 10,12, 18, 22, 33, & ANGEVAL 189 100 | vt 7%
785, 82, 85, 100, m: 150 220 lo each W 2 20- 47TM E2¢ 1:5p 1p | SWITCHES%
250, 300, 330, 390, W 220-47M E12  2p 1:5p | TOGGLE2A 250V
00, 320 16p each ( 1W2-2Q10M E12 Sp  4p | SPST 28p
1000, 1200, 1800, 2000 20p each 2 Matal Fiim 102-1MQ 8p 4p | DPDT 33p
Metal Flim51Q-1M 10p 8p | 4 pole on/nﬁ 54p

CERAMIC TRIMMER "0 -+ price applies fo Resistors of | SUB-M
:::‘STOFRS F each type not mixed values. TgGGLE

BN B 0F, 8- S0pF 1 200 LW to MW Converter for Radio 4 gPST onjofi  54p
SOLDERCON PINS* Complete kit of parts Inc. instruc- | BPDT 6tags 70p
100 50p; 300 200p tions. £4-85 inc. VAT | pppT

clofi 7%
JACK PLUGS SOCKETS DPDT B;;:\.}d 115p
Screened | Plastic open moulded | S-DEC 250p %

bod: - T-DEC 400p3% !A DP cloff.
S U-DEC ‘A’ PDT

-

2888888888

38p

-

c pole clover
5 | woec g | Ebsn UTTe
ng
32 15p 15p % SPST onfoff  85p
Dl Plugs | Sockets |inlLine SPDT cjover T0p
2 PIN Loudspkr. | 10p [ 20p DPDT87Tag 85
345 Pin Audio 13p 10p 20p gw:‘rc:asks * MInluturePNon-Log(mgk ~
'ush to e 1 'ush to Brea P
CO-AXIAL ROCKER (whlte) 10A 250V
_ plastic 10p 12p SP changeover centre off 30p
metal 18p 22p Rggo&:: f?""" or;ﬁwﬁ 1':)A )250v 23p
R 2 Iumlnat (white!
PHONO §p single = nghts when on: 3A 240V 52p
assorted colours | 10p |Spdouble | 15p ARY: (A DJUSTABLE STQPH polel
Metal Screened 1Sp |15pé-way | 20p 2 12 w.‘mz-&w 3p/2-4W 4p/2-3 41p

BANANA 4mm | 11p 120 == Y : Mains 250V AC, 4 Arnp 4&5p
2mm 10p 10p — DIL SOCKETS % (Low Proflie - Texas)

- imm Sp p — |8 pin10p; 14 pin 12p; 16 pin 13p; 18 pin 20p;
WANDER 3mm ép L] |20 pin 2Tp; 24 pin 30p; 28 pind2p; 40 pin 55p.
JACKSONS VARIABLE DIODES ZENERS SCRs*
CAPACIT . AA119 18 | Range 2V7 to | Thyristors
Dislectric LG S AAf28 20 | 3V 400mW | jasov
100/300pF  140p Boiw motion BAIDO 12 | 9p each
S00pF 185p 325 BY125 44 Range 3V3 1o
6 1 Ball Drive 00 208/176 285p 33V.1-3W
4511/DAF  195p* .« v With slow BY127 14 17p each
Dial Drive 4103 ""°“°" driva325p CROZ* 148 | —worer

NOISE

61/361 630p* oF OAS 254 180
Drum S54mm 30p* QA47 e
0-1-365pF  245p OA70 BRIDGE
002385F 275p - ECTIFIERS
(plastic case)
DENCO COILS 2p TA/sOV
‘DP' VALVETYPE 1A/100V
Range 1 to 5 Bl., 1A/200V
Rd., Y1, Wnt. 385 1A 400V

7B.Y.R. T5p 16; up 1A [600V

1:5 Green 8/1-6

‘T’ 1 to 5 BL., g‘: / 2A[50V
93p TOC!

2A[100V
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B9A Valve Holder 2A/200V
355 MWILW SFR 102 INAGG3 & & | 2A/400V

2A/600V

4A,100V

VEROBOARD* 01 011!” ; Iolts)x
(copper cla: plain;
48p 38p 2¢4p i 4A[200V

S 20
S5p 50p 31p 4A400V
Sip  — 15 44600V
$7p  4&3p 4A[800V
BA/100V
8A/200V
3A/1000V % GAIMV

utter 30

ce ¢
Pin Insertion tool GA[E00V 60 VM18 DiL
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“EDUCATIONAL KITS OF
EXCEPTIONAL QUALITY”

(AUDIO magazine)

THIS IS A POWERFUL
RADIO RECEIVER!

The same kit is also 150 other different
actual working projects e.g.:

Computer & Logic Circuits, Radio Racelver, Transmitter,
gm‘“iioﬁéﬂf Timor.LlLinM Amplifier, Audio Generator,
ontrol, Agi aster, Lie ra & Injector,
Detsclor, Siren, Horn, Buzzer, 2'9"..' T. ?.'“" ‘T f Y
Bird, Metronome. y vor, Radi
Cds cell light & sound control, Photoradio Receiver, Radio
Photogun, Light Oscillator, Receiver/Micro hone Mixer.
Light Switch, Light and Sound llluminometar, Yoltmeter,
Morse Code. Ammeter, Sound Level Metar,
Flald Strength Meter, Ohmmeter, Diode & Transistor
lE-lyqromaur. Sphygometer, Etc.,
te.

Tester, Transparency indicator
Ete., Etc.

The above is just a selection of the circuits avaliable—
you can also design your own circuits with these superb
new Denshi-Gakken “EX" construction kits.

No previous experience of electronics is required but
you learn as you construct and have a great deal of fun
too. The kits are completely safe for anyone to use.

Kits are complete with very extensive construction
manuals PLUS Hamlyn's uA|l-Colout” 180 page book
‘iEjectronics" (free of charge whilst stocks last).

ALL KITS ARE FULLY GUARANTEED. Add-
on sets (to increase the scope of each kit) are
available, plus spares and accessories as required.
450 PROJECT KIT £38.75 60 PROJECT KIT £25.75
120 PROJECT KIT £33.75 30 PROJECT KIT £18.95
100 PROJECT KIT £29.25 15 PROJECT KIT £16.75

Prices include =ducational manuals, free book, VAT,
p & p (in the U.K.). Free introduction to the British
Amateur Electronics Club. Free list of low price elec-
tronics books.

Callers at 20 Bride Lane will be very welcome.
Trade and Educational enquiries invited.
ChequelP.OJBachaycardIAccess No. (or 14p for illus-
trated literature) to DEPT. EE.

See us at
THE GREAT BRITISH ELECTRONICS BAZAAR,
Alexandra Palace, London, 28 -30 June.

ELECTRONI-KIT LTD.
20 BRIDE LANE, LUDGATE CIRCUS,
LONDON EC4Y 8DX (01-353 6430)

VARIABLE CAPACITORS Direct Drive. 5pf %g!p, 10pf @ 73p, 25+25+25pf @
75p, 125-+125pf @ 55p, 100-+200pi @ 55p, 200+ +25+250f @ . With slow
Motion Driva 500-+500+25+25pf @ 55p, 250-+250+20+20+20pf @ T5p, 365-+0365+
385pt @ 65p.

ROTARY SWITCHES 3p. 3 way @ 40p, 2P & wa 20p, 1 Pole 10 way 2 Bank
@ 40p, 1 Pole 24 way 2 Bank @ £1. <@ XL o
ELECTROLYTICS 1500uf 83v.w. @ 40p each.

AUDIO 1.C.'s SN 76001N @ 69p, TBA 800 @ 85p, TBA &10 £1, TBA 820 @ 55
TCA 840 @ £1, LM 350 @ 80p. e = Q.5
UNMARKED GOOD 400mW ZENERS 3-8y, 6°8v, 10v, 11v, 12v, 13y, 16v, 18v, 24y,
30v, 33v, 36volt. Ali at 10 for 40p.

TRANSISTORS BC 548, BC 543, BC 107, BC 108, BC 109, BC 177 All at10p, & for 50p.
TANTALUM BEAD CAPACITORS 4-7uf 16v.w., @ 9p, 10uf 10v.w. @ 9P, Buf
10v.w., @ 9p, 100uf 10v.w., @ 25p.

50. OC 71 TRANSISTORS untested for T3p.

HFC 600 HIGH FREQUENCY COUNTER 1 Hz to 800 MHz 240 voit input. S.AE.
for leaflet price £115.

3/48” COIL FORMERS with core at § for 25p.

STUD MOUNTING DIODES 100 PIV 10 amp @ 15p, 100 PlV 20 amp @ 25p-

1 AMP TRIACS 400 PIV at 35p each.

LED'S -2" Red @ 15p, Green @ 18p, TIL 209 @ 15p-

MES LAMPS 6-3 volt -3 amp @ 10p, 6-3 volt 40mA @ 10p.

50 AC 128 TRANSISTORS Branded but untested @ 57p.

50 BC 107-3-2 TRANSISTORS Assorted untested @ 57p.

50 VARI-CAP DIODES LIKE BA 102 untested @ 57p.

200 RESISTORS £, § watt assorted for 75p.

VERNITRON FM 4 FILTERS at 50p each, 3 for £1.

luf 25v.w. ELECTROLYTICS at 6 for 25p.

ERIE RED CAP MINIATURE -01uf 100v.w. CAPACITORS @ Sp each.

DAU TRIMMERS 2o 9pf @ 15p, 710 35pf@ 15p, 6 t0 45pf @ 15p, 8 to 125pf

@ 15p, 8 to 140pf @ 15p.

100 ASSORTED C280 CAPACITORS for 57p.

DUAL GATE MOS FET LIKE 40873 @ 33p, 4 for £1-10.

FERRITE BEADS FX 1115 at 12 for 15p.

THYRISTORS 10 amp Type. 100 PIV @ 23p, 400 PIV @ 50p, 800 PIV @ 80p.

BAW 62 HIGH SPEED SILICON DIODES 12 for 35p.

BOOKS Geo. Dobbs. “*Practical Test Equipment” @ 74p, “Simple Shart Wave
Raceiver” @ 60p, "'Practical Electronic Projects’” @ 75p, The three for £1-60.

50 ASSORTED 2 WATT ZENERS untested @ 57p.

R.F. TRANSISTORS AF 230 @ 50p, 2N 5179 @ 50p, BF 362 @ 25p, BFY 90 @ S0p,
MPS 6514 @ 10p, BF 177 @ 15p, 2N 5180 & S0p.

MAINS TRANSFORMERS 240 volt input, Type 1. 24 volt tapped at 14 volt 1 amp
£1-30 (P&P 25p) Tgpa 2. volt S00mA @ £1-30 (PAR 25p), Type 3. 45 voit
& amp @ £4-50 (P&P 95p), Type 6, 16 voit 2 amp @ £1°80 (P&P 25p).

Please add 20p for post and packing on U.K. orders under £2, unless otherwise
stated. Overseas postage at cost.

J. BIRKETT
RADIO COMPONENT SUPPLIERS
25 The Strait, Lincoln LN2 1JF Tel. 20767

TECHNICAL TRAINING
IN ELECTRONICS AND
TELECOMMUNICATIONS

1CS can provide the technical knowledge that is so essential [0 your success:
knowledge that will enable you to take advantage of the many opportunities
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 guaranice 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

Diploma Courses:

Colour TV Servicing

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

and Contracting

POST OR PHONE TODAY FOR FREE BOOKLET

Ius To: International Correspondence
Schools

D&P‘ 1268 Intertext House, London
'8 4U7 or telephone 622 9911

!-lIIIIDDII-ﬂ-‘-II-
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Electronic Components

REGULATORS

78L05 30p 7805 60p
78L12 30p 7812 60p
78L15 30p 7815 60p

HARDWARE
MINIATURE TRANSFORMERS

240 Volt Primary

Secondary rated at 100mA.

Available with secondaries of
6-0-6,9-0-%9and
12-0-12. 92p. each

LOUDSPEAKERS

56mm dia. 8 ohms
64mm dia. 8 ohms .
64mm diz. 84 ohms
70mm dia. 8 ohms
70mm diz.

TERMINALS

Rated at 10A. Accepts 4mm plug, black,
blue, green, brown and red 22p

SWITCHES

Subminiature toggle. Rated at 3A 250V. &
SPDT 70p SPDT centreoff 75p
DPDT 80p DPDT centre off 95p

tandard toggle
SPST 34p DPDT 48p

Wavechange switches.
1P12W, 2P6W, 3P4W or 4P3W all 43p ea.

Miniature switches (non-locking)
Push to make 15p Push to break 20p

Slide switches (DPDT)
Miniature 14p

CONTROL KNOBS

Ideal for use on mixers etc. Push on type

79L05 70p
79L12 70p
7905 80p

70p
75p
. 75p
- 100p
.110p

onms.

Standard 15p

7912 80p
7915 80p
LM723 35p

with black base and marked position line. Cap
available in red, blue, green, grey, yellow and black. 14p

/ NEVi SHGP

We welcome callers at our
new premises at the address
below (5 mins. from High St.)
We are open Mon - Sat, Sam -
6pm. Special offers available.

Express telephone order
service. Orders received be-
fore Spm. are shipped first
class on that day. Contact
our Sales Office now!

Tel: 01-464 2951/5770.

STATION

|
\,U BROMLEY NORTH
Tz @STATIO
HEA

DIODES
INS14  3p  INB4D1 13p
NS0T 4p BZY88ser 8p
Full spec. product

1N4148 £1.40/100. £11/1000

. 0.18in
13p
40p
50p
60p

180p

Veropins
single sided
per 100
0.1in 35p
0:15in 40p

Aluminium boxes with lid and screws
Length width height

CA3140  38p
LM301AN 26p
LM318N  85p
LM324 45p
LM338 450
LM380 75p
LM382 120p
LM1830 150p
LM3900

LM3909

NESSS
NESS6 S0p
NESES 85p
NESE7 170p
SN76003 200p
SN76013 140p
SN76023 140p
SN76033 200n
SN76477 220p
TBAB0C 70p
TOA1022 650p
ZN414 75p

21p

THIS IS ONLY
A SELECTION!
709 28p
741 16p
747 40p
748 30p
CA3046 55p
CA3080 70p MC1496
CA3130 90p MCi458

Plastuc-cased
Thyristors

Texas
4a 8A
45p

124
62p
53p 68p
660 86p

42p

Plastic cased Tnacs.
Texas.
All rated ar 400V

12A 30p 20A 185p
16A 95p 25A 2ib6p

“CAPACITORS

TANTALUM BEAD

0.1.0.15,0.22,0.33. 047,068,

1 &2 2ufF @35V

4.7.6.8, 10uF @ 25V

22@ 16V, 47 @6V, 100 @3V

MYLAR FILM

0.001. 0.01.0:022,0.033. 0.047

0.068, 0.1

POLYESTER

Mulfard C280 senes

0.01, 0.015,0.022, 0.033,0.047, 0.068. 0.1. 5p

0.15,0.22 70

0.33, 0.47 10p

0.68 14p

1.0uF 17p

CERAMIC

Plate type SQV. Avaitable in E12 series from

22pF 10 1000pF and EG series from 1500pF to

0.047uF : - 2

RADIAL LEAD ELECTROLYTIC

63v_047 1.0 22 47 10 50
22 33 47 7p

—130=

e
Bo

15p

100

220
10 33 47

470

55p 4050
4066
4068
40638
40n
4081
4093
4510
4511
4518
4520

4018
4023
4024
4026
4027
4028
4028
4040

12p
12p
12p
12p
28p
50p
30p
48p

Low profile
by Texas

‘ﬂ:ﬂl

28pin 22p
40pin 32p

1000:370p

8 pin 8p i6pmn 1ip
14pin 10p 24pin 18p

Soldercon pins: 100:50p.

each 100+

T1L220 Sp 8p
TiL211 TiL221 13p 12p
TIL213 TIL223 13p i2p
3p 3p

DISPLAYS

DL704 03inCC

DL707 03 inCA

FND500 0.5in CC

0.125in.
T1L209

0.2in

130p 120p
130p 120p
100p 80p

Quantity discounts on any mix TTL, CMOS,
74LS and Linear circuits: 100+ 10%, 1000+
15%. Prices VAT inclusive. Please add 30p for
carriage. All prices valid to April 1980.
Official orders welcome.

BARCLAYCARD
& ACCESS WELCOME.

Mail orders to: STEVENSON (Dept EE)

76 Coliege Road, Bromley, Kent, England

JACK PLUGS AND SOCKETS
screened unscreened  socker
2.5mm Sp 13p 7p
3.5mm 9 14p 8p
Standard 16p 30p 15p
Stereo 23p 36p 18p
DIN PLUGS AND SOCKETS
plug chassis line
socket socket
2pin 7p 7P 7»
3pin 1p Sp 14p
Spin 180° 11p 10p 14p
Spin 240° 13p 10p 16p
1mm PLUGS AND SOCKETS
Suitable for low voltage circuits, Red & black
Piugs. 6p each Sockets: 7p 2ach
&mm PLUGS AND SOCKETS
Avaitabie in biue, biack, green, brown, red, white
and yellow, Plugs: 11peach Sockets: 12p each
PHOND PLUGS AND SOCKETS
Insulated plugin red or black . Sp
Screened plug 13p

Single sockat () boﬁble socket 10p

Carbon film resist-

ors. High stability,

fow noise 5%.
E12 series. 4.7 ohms 10 TOM. Any mix:

each 100+ 1000+

0.25W ip 0.Sp 0.8p
0.sW 1.5p 1.2p ip
Special development packs consisting of
10 of each value from 4.7 ohms to 1 Meg-
ohm {650 res) 0.5W £7.50. 0.25W £5.70.

METAL FILM RESISTORS

Very high stability, low noise rated at %W
1%. Available from S1obms to 330k in
E24 series Any mix:

each
0.25W 4p

PLEASE WRITE
FOR YOUR FREE
COPY OF OUR
NEW 64 PAGE
CATALOGUE OF
COMPONENTS.
CONTAINS
OVER 2500
STOCK ITEMS.

100+
3.5p

1000+
32p
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ELECTRONIC BOOKS

Ref. No. Title Price
126 Boys Book of Crystal Sets 25p
138 How to Make Aerials for TV (Band 1—2—3) 25p
160 Coil Design and Construction Manual T5p
196 AF—RF Reactance—Frequency Chart for Constructors I5p
200 Handbook of Practical Electronic Musical Novelties S0p
201 Practical Transistorised Novelties for Hi-Fi Enthusiasts 35p
202 Handbook of Integrated Circuits (IC's) Equivalents and Subni:ul:e;o
~Wp
203 IC’s and Transistor Gadgets Construction Handbook &0p
205 First Book on Hi-Fi Loudspeaker Enclosures 75p
206 Practical Transistor Circuits for Modern Test Equipment 60p
207 Practical Electronic Science Projects 75p
208 Practical Stereo and Quadrophony Handbook 75p
210 The Complete Car Radic Manual i-00p
211 First Book of Diede Characteristics Equivalents and Substitutes 95p
213 Electronic Circuits for Model Railways (Reprinting) 1-00p
214 Audio Enthusiasts Handbook 85p
215 Shortwave Circuits and Gear for Experimenters and Radic Hams 85p
216 Electronic Gadgets and Games 1-00p
217 Solid State Power Supply Handbook 85p
218 Build Your Own Electronic Experimenters Laboratory 85p
219 Solid State Novelty Projects 85p
220 Build Your Own Solid State Hi-Fi and Audio Accessories 85p
221 28 Tested Transistor Projects 95p
222 Solid State Short Wave Receivers for Beginners 95p
223 50 Projects Using IC CA 3130 95p
224 50 CMOS IC Projects 95p
225 A Practical Introduction to Digital iC’s 95p
226 How to Build Advanced Short Wave Receivers 1-20p
227 Beginners Guide to Building Electronic Projects 1-25p
228 Essential Theory for the Electronics Hobbyist 1-25p
RCC Resistor Colour Code Disc Calculator 10p
BPI First Book of Transistor Equivalents and Substitutes 50p
BP2 Handbook of Radio, TV & Industrial & Transmitting Tube & Valve
Equivalents 60p
BPS Engineers and Machinists Reference Tables 50p
BP7 Radio and Electronic Colour Codes and Data Chart (Reprinting)  25p
BPII Practical Transistor Novelty Circuits 40p
BPI4 Second Book of Transistor Equivalents and Substitutes 1-10p
BP22 79 Electronic Novelty Circuits 75p
BP23  First Book of Practical Electronic Projects 75p
BP24 52 Projects Using I1C741 95p
BP25 How to Build Your Own Electronic and Quartz Controlled
Watches & Clocks 85p
BP26 Radio Antenna Handbook for Long Distance Reception and
Transmission 85p
BP27 Giant Chart of Radio Electronic Semiconductor and Logic Symbols 60p
BP28 Resistor Selection Handbook (International Edition) 60p
BP29 Major Solid State Audio Hi-Fi Construction Projects 85p
BP30  Two Transistor Electronic Projects 85p
BP3I Practical Electrical Re-Wiring and Repairs 85p
BP32 How to Build Your Own Metal and Treasure Locators 1-00p
BP33 Electronic Calculator Users Handbook 95p
BP34 Practical Repair and Renovation of Colour TVs (Reprinting) 95p
BP35 Handbook of IC Audio Preamplifier and Power Amplifier
Construction (Reprinting) 95p
BP36 50 Circuits Using Germanium Silicon and Zener Diodes 75p
BP37 50 Projects Using Relays, SCR's and TRIACS 1-10p
BP38 Fun and Games with your Electronic Caleulator 75p
BP39 50 (FET) Field Effect Transistor Projects I-25p
BP40  Digital IC Equivalents and Pin Connections 2-50p
BP4] Linear IC Equivalents and Pin Connections 2-75p
8P42 50 Simple L.E.D. Circuits Sp
BP43 How to Make Walkie-Talkies 1-25p
BP44 IC555 Projects 1-45p
BP4S Project in Opto-Electronics 1-25p
BP46  Radio Circuits Using IC’s 1-35p
BP47  Mobile Discotheque Handbook 1-35p
BP48 Electronic Projects for Beginners 1-35p
BP49 Pepular Electronic Projects 1-45p
BP50 IC LM3900 Projects 1-35p
BP5I Electronic Music and Creative Tape Recording 1-25p
BP52 Long Distance Television Reception (TV-DX) For The
Enthusiast 1-45p
BPS3 Practical Electronic Caleulations and Formulae 2-25p
BP54  Your Electronic Calculator and Your Money 1-35p
BP55  Radio Stations Guide 1-45p
Please add 20p p. & p. ber book
Send SAE for our large range of Components

TECHNOMATIC LTD

17 BURNLEY ROAD, LONDON NWI0 IED

(2 minutes from Dollis Hill Tube station)

Telephone: 01-452 1500

{Ample parking space)
Telex: 922800

324

Our new catalogue lists circuit board accessories
for all your projects — DIP sockets, pins, stand-
offs, cable clips, hand tools. And we‘ve got
circuit boards, module systems, cases and boxes
— everything you need to give your equipment
the quality you demand. Send 25p to cover
postage and packing, and the catalogue’s yours.

VERO ELECTRONICS LTD. RETAIL DEPT.
L Industrial Estate, Chandlers Ford, Hants. SO5 3ZR

Telephone Chandlers Ford (04215) 2956 )

Random Electronic .

%3

Build your own ‘EASY DICE’ from the 5 intergrated
circuits and full components supplied, including box

and descriptive instructions. o )
Complete La 2 f-\='
yout 8,
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All you need is a soldering iron (14 LEDS)
TWO DICE FACES TOUCH CONTROL...

a *Self Assemble Kit £3.85
b *Ready built ‘Roll Out Dice’ £5.25 (INCL, P+P)
¢ *Ready built ‘Easy Dice’ £4.75

Order now from: Menorcrest Electronics Ltd
1 Hatton Court Ipswich Suffolk 0473—210151

Amount enclosed £
Name
Address

please state amount required in appropriate box

Everyday Electronics, June 1979
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BUILD TWO FREE
PROJECTS ON CSC

ELECTRONICS BY NUMBERS
FISH'N'CLIKS

Now using EXPERIMENTOR BREAD-
BOARDS and following the instructions in
““Electronics by Numbers™ ANYBODY can
build electronic projects. Look at the
diagram, this has the same letter/number
systemn as all EXP BOARDS. Look at the
“YOU WILL NEED list and select Q1 this
is PNP transistor type HEP-230. This plugs
into hole X9, A7 and C3. NOW take C1,

a 50 uF capacitor, and put into holes J6
and J14 and do the same with all the
components.

NOW YOU HAVE FISH'N'CLIKS

YOU WILL NEED

B1, B2- 2xI.5V AAA batteries

C1,C2- 50 uF, 12-VDC electrolytic
capacitor
— Crystal earphone

Q1- Motorola HEP-230 pnp transistor

R1- 5000-ohm pot

R2— 27000-ohm, % watt resistor

S1- Spst switch part of R1

T1- Mini transistor output transformer;
500-chm center tapped primary to
8-ohm secondary

EXP— ANY EXP. BREADBOARD

The anglers dream come true. This electronic
marvel emits a CLIK-CLIK sound that
makes fish really hungry. Shove the whole
works in a watertight container lower it
over the side and wait for the fish to grab
the hook.

FILL IN THE COUPON AND WE WILL
SEND YOU FREE OF CHARGE A COPY
OF THE FULL PROJECT FISH'N‘CLIKS,
AND A COPY OF PROJECT No 1 “TWO
TRANSISTOR RADIO".

PROTO-CLIP TEST CLIPS.

Brings IC leads up from crowded PC boards.
Available plain or with cable with clips at

one or both ends.
2%
4

PC — 18 pin. £2.75.

PC — 16 pin with cable. ‘i.
£6.00.

PC — 16 with cable and 16 pin clips at
both ends. £10.25.

)

CONTINENIAL SPECIALTES CORPORATON

—1 =] —

Europe, Africa, Mid-East: CSC UK LTD.
Unit 1, Shire Hill Industrial Estate,
Saffron Walden, Essex C811 3AQ.
Telephone: SAFFRON WALDEN 21682.
Telex: 817477.

EXPERIMENTOR BREADBOARDS.

No soidering modular breadboards, simply piug
components in-and out of letter number identified
nickel-silver contact holes. Start small and simply
snap-lock boards together to build breadboard of any
size.

All EXP Breadboards have two bus-bars as an integral
part of the board, if you need more than 2 buses
simply snap on 4 morz bus-bars with the aid of an
EXPA4B.

4
EXP.325. he idesl breadboard for 1~ | mm
chip circuits.
Accepts 8,14,16 and up to 22 pin IC's.
ONLY £1.60.

EXP.350. £3.15.
270 contact points with
two 20-point bus-bars.

EXP‘ 300, @ e anine B b RENSE MRY ﬂ[l bk
SE0contoes muunwult"miﬁnﬁumm_un
sosoms AN

bus-bars. Fxsss wrass Evie 33303 SEAIR \un soois yevae 9

£5 75 T hAAEEE L OSSN
. .

EXP. 650 for Micro-

Processors. . .

EXP 4B.

More bus-
bars.

£2.30.

ALL EXP.300 Breadboards mix and match with 600
series,

PROTO-BOARDS.

THE ULTIMATE IN BREADBOARDS
FOR THE MINIMUM COST.
TWO EASILY ASSEMBLED KITS.

SIS CORTINNTAL IMCEMLNES COSFORATION

PB.6 Kit, 630 contacts, four 5-way binding
POsts accepts up to six 14-pin Dips.

PROTO-BOARD 6 KIT. £9.20.
o Q

Proto £oardno. 100

continental specioities

PB.100 Kit complete with 760 contacts
accepts up to ten 14-pin Dips, with two
binding posts and sturdy base. Large capa-
city with Kit economy.

PROTO-BOARD 100 KIT £11.80.

HOW TO ORDER AND RECEIVE FREE COPY OF FISH'N'CLIKS PROJECT WITH
BONUS OF FREE TWO TRANSISTOR RADIO PROJECT.
CSC UK LTD. Dept. 4P, Shire Hill Industrial Estate, Saffron Walden, Essex CB11 3AQ.
it’s easy. Give us your name and full postal address, in block capitals. Enclose cheque, postal order or

credit card number and expiry date. OR telephone 0799 21682 and give us your Access, American
Express or Barclaycard number and your order will be in the post that night.

EXPERIMENTOR. CONTACT HOLES.

BREADBOARDS.
EXP. 325 130
EXP. 350 270
EXP. 300 550
EXP. 650 270
EXP.4B. Four 40 Point
Bus-Bars
TEST CLIPS
PC. 16.
PC.16-18.
PC. 16-18 Dual Clip.
PROTO-BOARDS.
PB. 6. 630
PB. 100. 760
NAME. TuBs She s che ion el ittt hate oo e
ADDRESS

FILL IN COUPON & RECEIVE FREE COPY OF
ELECTRONICS BY NUMBERS PROJECTS No1 AND No 2

Everyday Electronics, June 1979

1C CAPACITY UNIT PRICE
14 PIN.DIP. INCLUDING POSTAGE
AND V.A.T.
1 £ 2.63
3 £ 4.21
6 £ 7.29
usa with 0.6
pitch Dip’s £ 4.69
Bus-Bar Strip £ 3.29
£ 3.78
£ 7.56
£12.15 2
6 £11.01
10 £13.82
4P



(A DIVISION OF GOTHIC ELECTRONIC COMPONENTS LTD) CALLERS

PO Box 290 TELEPHONE. BY

8 Hampton Street
ELECTRONICS  Birmingham B19 3R 021-233-2400 APPOINTMENT

ALL PRICES IN PENCE EACH UNLESS OTHERWISE STATED

CAPACITORS Elsctrolytic Can Type Order Code Ministurs Low Value Order Code
Electrolytic Axial Leads Order Code High Ripole. 1EC Grade 1, Low ESF. Cap HR +zF + Voiu Polystyrane, Axial, +1% Tol,, > €3V D.C, Wkg Cap 424
—10% 16 <50% Tok Cap 015 + 4F + V dut. Suoplisd complate with Verticst Fixing Clig Corsimic. Plate, Rudial, Low K, 1.80F—8.20F =.260F Tol, 10330pF +2% Tol, 100V DC. Wkg  Cap 832
JF ' vae | 16| 25 a0 & 2200sF 16V  RippleIARESC J4ASSIC 168 Caramic Plate, Radial, Med X, +10% Tof, 100V D.C. Wkg Cao 630
10 | 3 To0FE 18V 284 384 184 Carsmic Plate, Radial, High K, —20% 10 +80% Tol, B3V D.C. Wk Ca 623
15 s 10000:F 18V S8A ERES 222 . . + Valus
22 | 3 22000:F 18V 934 137A 345 pF |424 632 | 630 | 829 pfF | 424 | 632 | 630 | 828 of | 424 | 832 | 630 | 829
33 ‘ 8 2200:F 25V 13A 188 175 1 | | 100116 | 6 10| 25 | 8
a7 3 4700:E 25V 284 BAA 201 12 | | 120/ 16 |2 12| 2
(31 a8 g 10000sF 25V 8.0A 1124 284 15 | | 15016 | 8 15 | 2% |
10 7 9 Z2000kF 25V 128A 17.94 438 138 s | | 120|168 | & 18 | 27
15 7 8 10 1000:F 40V 09A 1.24 168 22 5 20|16 | 6 22 | 2 s
22 7 2 Z200uF 20V 244 33A 188 27 I's | m|E |8 27 | 38 |
n 7 g £00,F 40V 584 78A 21 33 5 I 3@ |8 »|a
@ 2 1o 2 100004F 40V 82A  128A 367 38 s 3%0| 12 | 5 3% | 4 |
P 8 10005F OV 18A 25A 120 e s | 4% 18 | 5 I
100 8 7 | 2200:F 7OV 40A 554 235 56 s =80/ 16 3 |
150 al o 23 £00,F 0V 75A  08A 3% 88 |s | 80 16 s l |
220 12 24 34 10004F 100V 40A 5.6A 22 82 5 | 820|186 5 | |
B0 28 37 22004F 100V 78A 108A 346 10 5 10001 16 5 s | |
470 21 30 B 12 s 1200 18 5
850 18 | 28 3% s 3 s 1500/ 18 ]
:ggg ;’: 2 =5 Elsctrolytic Radisl Leads Order Coda ;; 5 ggg :g | : .
36 A +uF +Volts 5 z
2200 38 St d Rl | c“w:‘ 4 27 = 2700! 18 8
W vecle3| 10 | 18 IsI‘J'E‘ o | 50 | &3 3 | s | 3300 18 .
e | { | & k] s 3900| 18 | s |
88 | | | g 43 |8 470023 7 s | ’
1.0 56 s 5800 | 23
Tantslum Bead Order Cods 15 | & & l . | ml <t | | |
:20% ol Cap PR * 4F + Voits 22 | = |'s | =l || | |‘
WF | vds :.15‘ 63|10 |18 | |38 33 - 8
ox | \ 47 | | 7 -
;;5 l | g 88 6 7 l : - | Polyester Radial Leads Order Coda
822 | | | | a 10 3 7 s Dioped Type. +20% Toi, > 250V D.C. Wiy C280/352 Style Cw 352
033 | s 15 | & 7 8| 10 Moulded Type, +10% Tel, 2100V D.C Wag. 10.2mm Pitch Centres Cap 380
a7 l g 22 ‘ 6| 7 5| 10 Moulded Typs, +10% Tol; >100V 0.C. Wkg. 7.8mm Pitzh Centres Cap PHE280 '
268 | | g 33 | 71 ® 10 ~Valus
S| | [ 3 a7 7| 8} | 1 4F | 352 | 260 | PHE2R0 4F {352 [ 380 | PHE28O
15 | | &3 8| 10 00t |'s |8 1|s|zls
22 g ) 100 8 | 10 0015 |5 |8 a5 7 | s
13 s |m |4 150 1 0022 5 6 |7 22| 8 |0
a7 \ 15 20 | 10 0033 | 3 6|7 33|10
63 ‘ B 6 . o047 | 5 | 8 |7 47|12
10 pio 20 Trimmers Order Cods Ordar Code 0(‘)68 {5 \ st one] [
260V 0. Wig. Film Dislectric, Ministure SO0V D.C. Wig: CO04 £A Tubular Type | ‘o1z [ 20 el 4 )
14 - 410F i8  C;B08A 8-380F & cwB23 oz | 8|2 ‘ 8 22 |2 |
2- BF 19 Cp208 8 B—680F 4 Cap B2 6 033 5 | 7|8 t
2 —200F 27 Cap 508 C 1—130F &1 Cap 802 12 047 \ 5 |-7 ie
| 55 - 58.50F % Cap 808 D 17-192 &2 Cap 502 18 088 slale |
HARDWARE Ordat Code
Small — dustrial M ** 17 pitch Varcbosrd ) VERQ 210830
s, ‘Dukcl:omolen Bou;m ustrial Mouldings o Sl 4 VERD 210720 D.LL. Sockets
ope Front Contole, Hacuszad Too 25" x 17 .17 pitch Verchoard 5} T0/Pack VERO 21076C 8 Pin Low Profile Socke: Tin L) DILSKTS
ASS Bate. AW Brass Bushes, In Oange 375" x &7 1" pitch Plain Board 5 VERO 21078€ 14 Pin Low Profile Socke: T 13 DIL SKT 16
tmm Alsminium Top Pare) Finithed Grey Ordar Code £.82" x 297 .17 pitch V.0 DIP Sowrd 1t VERC 210842 16 Pin Low Profile Sccket Tin 15 DIL SKT 16
- . $oat Facs Cutier 22 VERD 210134 24 Pin Low Profils Socket Geid 86 DILSKT 28
VBT DR, PR eT) 188 Caze BIM1005 O Fir Irseesion Too! for 043 typs pin 22 VERQ21015F 28 Pin Low Profils Sockst Goid 7 DILSKT 28
W215, D130, Ha7 (73} 288 Caste BIM1006 OR DS Pins 040 (100} 28Pack VERO 21087G 20 Pin Law Profils Socke: Geld 127 DIL SKT 40
S5 Pins 050 (100) 38/Pack VERQ 210178
&eren Board Standolt (100) 181/Pack VERO 21321% Heatsinks
15mm Bosrd Standatf (100} 215/Psck VERD 213226
18w Bosrd Szandof? (1001 2265k VERO 213230 Incividual Type for 1 x TO5 50°CAW 10 Sink SF
Plastic Boxws — Boss ndustrial Mouldings Verowien Kit (1-pen, 2-wire, 25comb) 378/Kit VERQ 213410 - Indivicusl Type for 1 x TOS6 10.57CAW 26 Sink TVZ
Mouiced Box and Close Fitning Flanged Lid Varowire Combs 11001 £07/Pxck VERQ 21319¢ Individust Type for 1 x T03 7.2°Cl 24 Sink TV3
ABS Box. CAW Brass Bushes, and Lid 1n Orange Verowirs Wice (4] 228/Pszk VERD Z1340G Ingwidus! Tyoe for 1 x TO126 17°CAY 23 Sink TV4
Order Code Fiip Top Box, Small, Slsck. 192 VERC 213170 individual Type for 1 x T0220 17°CW 23 Siok TVE
L112 W62 D31 a7 Caze BINZ002 OF Flip Top Box, Large, Black 250 VERO 213192
£150 W0 D50 115 Cata BIM2005 OF
L1890 w110 D80 195 Case BIM2006 OR P_C'B_l‘

Small Desk Consoles — Bogs Industrial Mouldings Daio Pan, Blus Ink, Siow Drying . 2 Pen33°C
Sleps Front Conscle. Recessad Top
. ABS Sase, C/W Brass Bushae, In Orange
Instrumant Case — Boss Industrial Mouldings 1mm Aluminium Top Penel Finlshed Grey
Covers Manatactured from 14SWG Aluminiem & Vantilation Siots In Base
Chassis Manufactured from 1ESWG Mild Stest ‘\ Order Code Fussholdars
Covers Finahad Orange W105 D143 H32 (58) 206 Case BIM6005 OR Sisit 20 x Sevm fess.
Cioasis Finished Mate Blsck W170 D143 H32 {58} 271 Case BING006 OR
Order Code W170 D214 H32 (82} E1 Case BIME0OT OR P.C.5. Mounting, Open Type B Fur/H208
\W250 D167.5 H B3.5 (Chpssis 153mm Desp] 1480  Case BIM3000 OR 2 Chassis Mounting, Open Type 7 Fuse/H20C
All Metal Dask Consoles — Boss Industris! Mouldings . Panel Nounting, Scrawdriver Siot 77 Fuse/H20PT
Siape Front Comale, Recessed Top Panet Mounting, Finger Reiesse 36 FuselH20P
Two Pieca All Aluminium Coastruction
g . - Ventilation Siors | 3 Bate
Plastic Boxes with Metal Lids —Boss Industrial Mouidings St s e b

Recested Top Box O4f Whize Top Panel. Blus Bae

ABS Bese, C/W Brasz Buthes, In Orange

20mm x Smm Glass.

1mm Aluminium Top Paosi Finshed Gray Oudar Order Code Quick Blow, R 100mA-SA s F\l._?ﬂ
LES W56 029 a7 Casa BINAD03 OR Wi0Z D140 H28 (51) 15 slope 1018 Case BINTISIA Siow Blow, Renge 250mA -5A 2 A5 Fuse 20
L1171 W21 D&2 130 Casa BINH004 OR Wits 0211133 781 15 scpe 1350 Cosa BIMTISAA - Raning
L161 W98 DS3 182 Case BIME00S OR W254 D287 H32 176) 15" slopw 1572 Cwsa BIMTISEA
= V@55 D787 33 6] 15" wops 1823 Cam BIM71S8A Lampholdars, Panel Mounting

W1Q2 D140 428 (78) 30" slope 1018 Caze BEIMT301A Similar In Style to Fusa/H 200

V185 D183 H28 (102130 siops 1202 Case BIMTI03A Lo Voltage Type Suits LES 808 WF Bulbs.

W254 D253 W28 (102) 307 slope 1572 Case BIM7206A

W3S6 5299 W28 (102) 30 siope 1623 Case BIMTI0BA Low Voltage, Rled, Amber or Green 75 Lamp LY
Diecast Boxes — Boss industrial Mouldings ) Inteensl Neon 200/240V Red or Ambar 5 Lsmo X
Digeast Box snd Flanged Lid Eurocard Sizs Desk Console — Boss Industrial Mouldings e
Alominiym Sox snd Lid in Natursl Finish Orias Code Slope Front Contole

ABS Case, C/W Brass Bushes, o Orange
L313WBI D31 104 Case BINBOOS NA Troen Abuminlum Top Panel, Finished Grey 5 . Bulbs, Low Voltage, L.ES.
L152 W82 DED 181 Casa BINISOOS NA Order Code 6V, 0.36W; 6.5V, TW: 14V. 0I5 2

L3192 W113 D81 280 Case BIMS006 NA W188 D127 H4S (701 s Cass BIMB0O06 OR

RESISTORS A Order Code Skeieton Presets, Miniature
Carbon Film, Fixed Q.1W, £3 Valuss, 100R-IM, Lin. Vartical Mounting 7 Min Preser
Q.25W, E24 Valuss IRCTOM, 5% Tol.  15=s.  S0p/100 {Mult 10/Valus)  £7.90/1000 (Mult 100/Value)  ResRDX 0.IW, £3 Values, TOOR-IM, Lin: Horizonts! Mounting 7 Min Preser H
O5W, E12 Valuss IROSM7, 108 Tol.  2es 1259100 IMult 10/Valee]  £10.10/1000 (Moit 100/Valuel A= FD% * Value

- + Value Skeleton Prassts, Standard
Metal Film, Fixed 0.3W, E3 Values, 100R-4M7, Lin. Vertical Mountiog 10 Std Preset V
0T, £24 Values, SRIIM, 2% Tot Gea.  3.50/100 (Mult10/Vslug)  £32.40/1000 (Mult 100/Valual  ResMA30 0.3W, £3 Velies, 100R4M7, Lin. Horizontal Mounting 10 Strd Preset H
250, £12 Values 10R27K, 5% Tol. 1328, 7.90/100 (Mult 10/Vaice) Res PREZ =+ Valoe

» + Vaive Potentiometar, Rotary
Metal Glaze, Fixed 0.5W, E3 Values, TK-IM2 Lin, £ Pot Lia
0.5, £24 Velues, MA.33M, 5% Tol. 10 5.40/100 (Mult 10/Value) Ry VA3T 025W, E3 Vatues, 4K7-242 Log- £ PorLog

+

+ Value
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® ACCESS W FREEPOST ON ORDERS GMT ELECTRONICS
© BARCLAYCARD H VAT INCLUSIVE PRICES Freepost

® CASH B ADD 30p P&P Birmingham B19 1BR
® CHEQUE B 24 HR TELEPHONE ANSWERING SERVICE TEL ORDERS WELCOME

DIGITAL INTEGRATED CIRCUITS
4000 Buffered C-MOS — High Spead
515V "B Series, Up 10 20MHz 7400 T.T.L.

HEF4000 HEF4046 HEF4514 N7400N NF4I22M 9 | N4ICN NTALS2EN NTELSIIEN 85 | N74LS253N
HEFa001 HEF4047 HEF4515 N74QIN A s | nFazn 7 | N7ainen NT4LSION N74LS129N 85 | N4LSZSIN
HEF4002 HEF4042 HEF4316 NT02N NT4125N N7&195N N7ALSTIN N7SLSTSIN 76 | N76LS23BN
HEF4006 HEF4050 HEF4517 NTADIN NT4126% N7Q19EN NIALSSIN N74LSTSAN 122 | N74LS280N
HEFS007 HEFAO051 £Fa518 NT40IN N74128N N24199N NTALSIIN N74LS155N BO | N74LS26IN
HEF2009 HEF4052 7 MEF519 N74058 NI$132N NIE22TN NTALSIBN 24 NTALS156N 80 | N7aLs286N
HEF4011 HEF4053 HEF4A520 N7406N N74145% N74273N NTALSLON NI4LSISIN 54 | NFSLSZTIN
HEF4012 HEF4066 HEFe52Y NTSOIN 741470 NT429EN NTSLS42N NTSLSISEN 80 N74LS2BIN
HEF4013 HEF4067 HEF&528 NT4OEN ’ NT4TSEN NTL3EEN NZ&LSSIN N7ALSISON 120 NTALS220N
HEF4014 WEF4068 HEF4532 NTA0SN NTR1SON N7436BN NI4LSSEN 1 N7ALSIBIN 7% NIALS283IN
HEF4mS HEFA063 HEF4534 NISION N7815IN N743ISTN NF4LSSSN N74LSIB2N NTALS23EN
HEF4D16 HEF4070 HEFA4539 NT4VIN N74153N N743ISEN N74LSTIN N7ALSTEIN NTALSIAN
HEF4017 55 HEF4071 HEF4543 NTS1ZN N74158N NTALSTEN NTALS 164N NTALSIEIN
HEFADIE HEF40J2 HEF453S N7413M NTRIS5N 74 NISLSEN N74LSITOM N7ALSEEN
HEF4019 HEF4073 MEFA55S N7SI1AN NTRISEN Ls NFRLS78N : NTALSIETN
HEF4020 MEF4D7S HEF4S57 NN N7SISTN N74LS00N NTALS3ZEN
HEFA02Y 5 HEF$076 NT41TN N74153N
HEFSUZZ HEFS077 E NT220N NTLIGON
HEF4023 HEF4078 3 ? 90 NTS2IN NIEIN NIALSHON
HEFA024 HEF4081 = N7425N NTstEN 7 J N7aLSSaN
HEF4025 HEF4082 N7428N N741E3IN N74LS33M
HEFA02T HEF2085 3 NI427N N7&164N 5 v N N74LSSSEN
HEF4028 57 | HEF4036 1 N7428N N74165M N7aLseen
HEFAUA HET4083 HEF40162 N7AION N7SI6EN N74LSTON NTALSTDTN
HEFA030 HEF409% HEF40163 N7432N NI4370N NTALSITH N7ALSI09N
HEFANZY HEF2108 HEF40174 N7IIIN NILIIIN 11 FALSY2N NFALSTIN
HEFA03% HEF4502 HEFS0175 ¥ NTEI7N NIR1TAN NTSLSI3N NTALS113N
MEF2040 HEFAS0E HEFS0192 N?2433N NTRITSN N7ALSIAN N7ALS11aN
HEF4041 HEFAS08 HEFS0133 N7&3SH N7&1BON NTSLSIEN NTALSI25N
HEF&042 | HEFESID 7 HEF40138 NILAON N7&IBIN NTALS20N © NTRLS126M
HET4343 HEF&S1T HEF40105 N7442N A NIE182N NTALS2IN NT4LSTIN
HEF4024 88 | uerasi2 53 N7£43N NFE2IN 23 | xrean NTSLSZ2N 2 NT4LSIIEN

NTATAN
NT4IEN
N7EIEN
N7SEON
N8N
N7LB5N
NI&SEN
MF45ON
NIESIAR

2uREH
CEE

'S
o

NTALS1SON
N7aLsISIN
NISLSIIN
N7ALSISGN
H74LS194N
NI4SLSIBEAN N74LS38SN
NTALSISEN NTLLSAZON
NTALS19TN NT4LSE70N
NT4LS240N
NTALSI4IN
NTALS242%
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€A3020 TEAI20S : bl ®0T. cloR COMZBNOC

';g:ﬁ cove? SPOT  Double Siss To Cantrs

o y SPDT  Sings Bias To Centre

TCATAG o3 S $OT B
TDA1008 z 3 cav2eA DPOT
TDA1022 : coves DPOT  ClOM
YOA1028 Vsl cOYss DPOT  Dowtle Bles To Cantre
TDAI029 Panetl Mountiog Sig 1= soit LEDS Clig DPDT  Single Biss To Ceatre
TDAIO4E ] DFDT  Bias
7042531 Light Emitting Diodes — 7 Segment Ditplay
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Projecis... Theory...

and Popular Features ...

It can be argued that complete overall
dependence upon commercial parts
and materials is not desirable in a
creative pastime. We believe the exer-
cise of inventive and innovative ability
is very much an important element
in this hobby and should be encour-
aged, for its own sake, mo matter
if *“Heath Robinsonish” results are
sometimes the outcome. Certainly the
thought that unfavourable compari-
sons will be made with the elegant
and professional-looking standards we
now take as the norm in our projects,
should never be the reason for failing
to experiment, at least on the odd

-~ occasion, with different and less

formal ways for building electronic

The young, and others whose
pockets are not especially capacious,
find the use of alternative materials
a necessity—and we know what neces-
sity is the mother of, so the point
hardly needs labouring. But it is no
bad thing for everyone, no matter the
size of their pocket, to cultivate the
knack of converting for their special
purpose some humble run of the mill
article or to make use of discarded
materials. As an example we can
think of the boundless supply of
plastic receptacles in infinite variety
that have but a fleeting life once
taken from the supermarket shelves.
As our enterprising readers have
demonsirated on innumeral occasions
there are possibilities for extending
the life of these plastic containers in
our own special field.

Mazke and do for oneself is the un-
derlying purpose of our Mini Module
Series. The tobacco tin motif is not
a leaning back to the good old days
when do-it-yourself actually meant
just that. But it symbolises the home-
spun as against modern orthodox con-
struction. These useful projects have
been used as vehicles to demonstrate
simple but effective methods in as-
sembling simple circuits. Cardboard,
plywood, pins and nails, have all
shared the honours, along with more
orthodox items such as tag strips,
terminal blocks and stripboard; and
the tobacco tin after its inaugural ap-
pearance has been superceded by
electricians’ switch boxes and purpose
built plastic boxes.

As readers will already have noticed
‘another contributor has just joined
our pages and Rummaging Around is
intended to reinforce the make and
do aspect, albeit in a lighthearted way.
And why not, for it is fun.

In any activity, a certain degree of
self-sufficiency must always be ad-
mired, and in electronics construction
it provides a beneficial antidote to the
all4too-easy-just-assemble-a-kit attitude
which maybe we are in danger of
slipping into.

Jut

Our July issue will be published on Friday, June I5. See page 343 for details.

Readers’ Enquiries

We cannot undertake to answer readers’ letters requesting modifications,
designs or information on commercial equipment or subjects not published
by us. All lefiers 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, technical

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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HE TREMOLO is believed to be

one of the first musical effects
units—certainly for use with the
elecironic guitar—and was fea-
tured prominently in “pop” music
of the fifties. It is used to a lesser
extent in present day music but is
still required for certain musical
aumbers.

In the past many methods have
been used to obtain the tremolo
effect both electronic and mech-
anical. One of the mechanical
methods was to open and close a
shutter sited in front of the loud-
speaker.

Tremolo is the name given to
the amplitude modulation of the
guitar signal by a very low fre-
quency, typically 3 to 10Hz. The
result is to produce “packets” of
musical signal, see Fig. 1. Varying
the speed and depth of the modula-
tion produces different effects.

The wunit to be described here
has two set depths—deep and
shallow, but can easily be made

A MODULATING
SIGNAL

AMPLITUDE

MUSICAL
SIGNAL

Fig. 1. The tremolo effect in graphical form.

A sinewave “music signal” has been
shown for clarity.

330

continuously variable by changing
one component. The Tremolo is
suitable for guitar, organ and
voice.

CIRCUIT DESCRIPTION

The complete circuit diagram
of the Tremolo Unit is shown in
Fig. 2. It is powered by a single

By E. M. Lyndsell

A PROFESSIONAL
“PERFORMER™ FOR USE
WITH ORGAN, GUITAR OR
VOICE

9V battery. Current consumption
is very low typically 1-7 to 2-1
milliamps, so the battery should
have a long life.

The circuit is seen to be in two
distinct sections: a current con-
trolled amplifier and an oscillator.

CURRENT AMPLIFIER

The amplifier uses a transcon-
ductance operational amplifier
IC1. In many respects this is simi-
lar to “normal” op-amps and has
the same pinning as the common
741. The gain of the -amplifier
however, is controlled by the cur-
rent flowing into pin 5, producing
an oufput current into a fixed
load, R7 in this circuit.

Resistors R1 and R2 effectively
produce a split supply for IC1
with C2 performing decoupling.

The input impedance of the drcuit
is approximately 8 kilohms which
should suit most electric guitars.

Preset VR1 is used to control
the overall gain by setting the
quiescent current flowing into pin
5 via R6.

OSCILLATOR

The oscillator is composed of
IC2 and associated components
connected as a phase-shift oscilla-
tor. The output is sinusoidal at a
frequency set by VR3 (the speeD
control) which varies the fre-
quency from about 3 to 10Hz. The
peak-to-peak amplitude of the
oscillator output is 5 volts about
mid-supply, which is fed via R3
and C4 to R6 and then into pin 5.
Thus the gain IC1 is controlled by
the osciliator output. The result
is to cause the output signal from
ICI to be amplitude modulated as
depicted in Fig. 1.

Resistors R13 and R14 effec-
tively produce a split supply for
IC2 with decoupling by C8.

The depth of modulation is con-
trolled by R8 and S1, the pepTH
switch. For a deep effect S1 is set
to short out R8. This resistor is in
circuit for a shallow effect.

The oscillator is caused to cease
oscillating by closing S2, the
EFFECT conirol. The musical signal
appears at SK2 unaffected with an
amplitude controlled only by VRI1.

If a continuously variable depth
control is required, R8 should be
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——CURRENT CONTROLLED' AMPLIFIER

(a1 5

- OSCILLATOR

replaced with a 220 kilohm poten-
tiometer wired as a variable
resistor, S1 would then of course
not be needed.

The construction of the unit
differs a little from that shown on
the front cover as the design has
been modified slightly, to improve
its performance. The le.d. has
been removed in the interests of
battery economy and a larger case
has been employed to make con-
struction more easy.

CIRCUIT BOARD

The circuit is built on a piece
of 0-1 inch matrix stripboard, size
31 strips x 29 holes. The layout of
the componets on the topside of
the board and the breaks to be
made along the strips on the
underside are shown in Fig. 3.

No fixing of the board was found
necessary on the prototype. It was
laid on a piece of polystyrene tile
and the case mounted switch and
sockets held the board steady. If
board fixings are required holes
should be made in the case and
board before proceeding; spacers
to hold the board clear of the case
arc essential as well as fixing iso-
lating breaks on the copper strips.

Everyday Electronics, June 1979

Fig. 2. The complete circuit diagram of the Tremolo Unit.

Begin by mounting the resistors,
capacitors, link wires and preset
followed by the ics.; ICl1 is a
TO-5 type and its legs have been
formed to suit a d.il. arrangement.
Pin 8 is adjacent to the tag on
the body. These devices can also
be obtained with pre-formed dil.
arrangement and IC2 is available
also in a plastic d.il. package as
is more commonly found.

Attach sufficient lengths of fly-
ing leads to reach the case moun-
ted components. Note that some

Resistors

R1 10kQ

R2 10kQ

R3 10kQ

R4 10kQ

R5 10kQ

R6 4-7kQ

R7 10kQ

All £ watt (or less) carbon + 10%

Capacitors
C1 0-22uF polyester
C2 33uF 6V elect.
C3 0-22uF polyester
C4 0-22uF polyester

Integrated Circuits

IC1
IC2

Miscellaneous

B1 PP3 9 volt battery

screened cable; connecting wire.

COMPONENTS "33

C A3080 transconductance op-amp. 8 pin d.i.l. (preferable)
741 differential op-amp 8 pin d.i..

VR1 47kQ horizontal carbon preset

VR2 100k carbon Lin. potentiometer

S1,2 single-pole successional action footswitch (2 off)
SK1 stereo jack socket

SK2 mono jack socket

Stripboard: 0-1 inch matrix 31 strips x 29 holes; PP3 battery clip; knob
for VR2; aluminium diecast box approximate size 115 x 90 x 50mm;

R8

R9

R10
R11
R12
R13
R14

160k02
1MQ
100kQ
10kQ
3-3kQ
10kQ

10k page 333

C5
Cé
C7
c8

0-47uF polyester
0-47uF polyester
0-47uF polyester
33uF 6V elect.
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of these are screened cable to
reduce extraneous hum and noise.

Prepare the case to accept the
sockets, switches and potentio-
meter. The switches can be fitted
to the lid. Secure the beoard in
place and then the sockets and
potentiometer and wire up accord-
ing to Fig. 3.

The prototype used stereo
sockets but a stereo type is only
required for SK1. The rear earth
tag is used as the battery on/off
switch. This is made along the
shank of the input mono jack plug
when inserted. The unit is auto-
matically switched off when the
input jack is removed from the
unit.

Before connecting the battery
set VR1 fully anti-clockwise.

SETTING UP AND USE

Plug the instrument in at SKI1
and connect via a suitable lead
from SK2 to the amplifier input.
A high impedance amplifier input
is required for best results.

With S2 set for errect, S1 for
maximum DEPTH, and VR2 fully
clockwise (maximum SPEED), strum
the guitar and finely adjust VRI1
with a small screwdriver until the

The completed prototype unit with lid removed showing case mounted components,
board positioning and wiring to the lid mounted switches.

tremelo sound is obtained. Turn
VR2 anticlockwise and the modula-
tion rate should decrease.

Operate S1 to obtain a less deep
effect. The value of R8 may need
altering to suit but will probably
be in the range 100 to 220 kil-
ohms.

Operate S1 to inhibit the effect
and allow straight-through-playing.

If all the above tests are success-

ful, the unit is ready for use.
The prototype was sprayed matt
black (after application of a
primer) and labelled using Letra-
set to produce a professional look-
ing unit. Four rubber feet glued
to the case underside prevents the

unit sliding under operation.
X

HHHHHHE

Mail Order Only
T IS sad that Home Radio Compo-

nents Ltd, one of the oldest
names in the electronic components
business (at least on the retail side)
had to move due to rent increase.
To soften the blow, | am informed by
the managing director that despite
their enforced move they were in good
heart and delighted with results of

Everyday Electronics, June 1979

their moving sale. He reporied that at
the moment they cannot forecast the
restoration of 2 counter service and
at the moment only trade by mail order.

He does advise that if you require
something in a hurry to telephone
first, the number is 01-648 8422.

Constructional Projects

Some readers may experience diffi-
culty in obtaining the tuning capacitor
C2 called for in the Pockef Radio. The
final value of this component is not
critical and provided the value is near
10 126pF any type may be used.

The one used in our protoiype was
a miniature 4-gang a.m./f.m. type for
printed circuit board mounting. These
are quite common and ours was
ordered as a "Min Tuner", Cat, No.
FF52G, from Maplin.

The length of the ferrite aerial is
non-standard and will have to be cut
to size. This material is very brittle
and extreme care must be taken
during cutting. We suggest you
"'score” around the rod before final
cutting as sometimes it tends to
snap unexpectedly.

Our Low Cost Metal Locator this
month is a very simple design, but
the results have been very good, and
should not present any problems re-

garding purchase of components, The
p.v.c. insulated wire for the search
coil is available generally and the
final housing is left to individual
choice.

In respect of the housing, the
original search coil cover called for in
our last article and available from
Arrow Electronics, Dept. EE, Leader
House, Coptfold Road, Brenitwood,
Essex, or a moulded plastic search
coil head case available from Ambit
International, Dept. -EE, 2 Gresham
Road, Brentwood, Essex, could be
used.

The only component likely to cause
any concern in the Electronic Canary
is the transformer. Practically any
type can be used in this project, but
component values may have to be
changed to obtain the desired sound
effects if other than the specified
type is used,

The LT700 transformer is available
from Electrovalue at a cost of 44p,
including VAT, plus 27p handling
charge if ordered as a separate item.

The only point to be made regarding
the Quad Simulator is that wirewound
components rated as specified or
greater must be used.

The Tremolo Unit and this month's
Mini Module project use standard
easy to obtain components and should
not give any buying problems.
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HE TWITTERING or chirping

sound from this Electronic
Canary unit is very distinctive, and
will find use in replacing the tradi-
tional door bell or buzzer. Children
will also find the sound novel, and
will doubtless play with it purely
for fun. Operation is economical,
the current drain from a PP6 bat-
tery being very low and will give
many hours of use.

CIRCUIT DESCRIPTION

The circuit diagram for the
Electronic Canary is shown in Fig.
1,

The oscillator is the type known
as “self-quenching” or ‘“squegg-
ing”, and is based on the effects
of phase reversal in a transformer.

The primary of the centre-
tapped speaker transformer T1 is
connected between collector and
base of TR1 and drives the base
in the correct phase to produce
audio oscillation. In a short inter-
val the charging of Cl cuts off the
oscillator, which however re-
commences when the charge leaks
away. This effect continues so long
as the push is held closed. When
the push is released oscillation is
maintained for a short while by
the charge in C5, but falls away
and ceases.

The capacitors €2, C3 and C4
are selected to produce a clear
chirping or whistling sound, and
the preset potentiometer VRI
allows some adjustment to this.

Canar

By F. G. Rayer

Experiment shows that none of the
values need be exactly as shown,
but that all influence the result
obtained. Changes to values are
not recommended except as a
basis for tests and experimenting
for other sounds.

The author’s prototype in fact
used a different type to that speci-
fied in the components list, being a
type T/TT. As far as we know, this
is not generally available and the
circuit has been slightly modified
to use an Eagle LT700 type.

If any constructors are able to
obtain or already have this type
three component values need to
be changed back to their original
values to use the T/T7. These are
R1 to 470 ohms, R2 to 10 kilohms
and C1 to 100 microfarads.

If other types of audio output
transformers are to hand, these
could be used but will almost cer-
tainly need resistor and capacitor
value changes to obtain the same
result—or other sounds and
effects

CIRCUIT BOARD

The circuit is constructed on a
piece of 0-15 inch plain matrix
board having 19 x 12 holes and is
shown in Fig. 2. The transformer
has two tabs which project
through slots in the board—these
can be made by drilling a few
holes closely side by side. The tabs
are bent or twisted to hold the
transformer.

The variable resistor, VR1, is
fitted in a similar manner. Iis
wiper and one outer tag are con-
nected together. If a fixed resistor
is substituted for VR1 and R2, con-
nect this from collector to base of
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Fig. 2. Matrix board layout. The style of the preset may differ from that shown, but the
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connections will remain the same.
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Fig. 3. Final interwiring details, showing the
relative positions of the components. If a ready
made case is used then a slight change in posi-

~ tioning may be necessary.

Resistors -
R1 120Q
R2 22k0

+W carbon + 10% a

Potentiometer page 333
VR1 5kQ miniature preset

Capacitors
C1 220uF 10V elect.
C2 0-047uF polyester
C3 0-1uF polyester
C4 0-22uF polyester
C5 1000uF 10V elect.

Semiconductor
TR1 AC142 germanium pnp

Miscellaneous

T1  Eagle LT700 audio
output transformer

LS1 8Q 60mm diameter or
similar speaker

S1  single-pole push switch
(door bell type)

Bl  PP8 9V battery

Matrix board, 0-15 inch 19 X

12 holes; plastic or metal case

—or—material for a home

made case; aluminium for

mounting brackets; connect-

ing wire; batiery clip to suit

Bi1.

-

Siectonic Canary

TO BELL PUSH

The completed Electronic Canary showing posi-
tioning of components. The preset potentiometer
UR1 can be any common “skeleton" type.




Layout of components on the completed
circuit board.

TRI1. If the value is rather high,
say over 27 kilohms, chirping is
less strong. But if the resistor is
too low in value, say under about
15 kilohms, only a continuous
whistle is obtained. It is for this
reason that VRI is included.

Note the polarity for Cl and C5.
Solder on the batfery connector.

Two Veropins are inserted for
the bell push connections.

Twin flexible bell wire runs from
these two pins, through a small
hole in the bottom of the case,
and to the bell push.

CASE

A ready-made plastic or metal
box can be used, or a case may be
easily constructed from 6mm ply-
wood as used on the prototype.
The front panel is 145 x 115mm,
the top and bottom edges 100 x
65mm and 100 x 38mm respec-
tively. The sides are sloped from
65mm at the top to 38mm at the
bottom, and are 145mm long. An
aperture to match the speaker
cone is first'cut in the front.

The sections are secured to-
gether with woodworking adhe-
sive. Four 10mm square or similar
strips in the corners will give addi-
tional strength.

WIRING

The remainder of the wiring is
shown in Fig. 3, and shows the
connections to the board and other
components. The mounting brac-
ket can easily be made from 18
s.w.g. aluminium and is screwed
to the top so the whole unit can
be hung on a wall

A small bracket for holding the
battery in place is required and
can be made from the same alumi-
nium. Alternatively a self-adhe-
sive strip or Blu-Tak can be
employed.

Place the circuit board as in
Fig. 3 (speaker omitted) and drill
through both board and case front
for countersunk 6BA bolts. These
are about 25mm long so that the
board will clear the speaker when
fitted with spacers or ‘“‘spacing”
nuis.

A piece of suitable material
about 180 x 140mm is placed over
the front and held taut with adhe-
sive spread along the sides of the
case. A strip of woodgrain or other
self-adhesive material about
560mm long is fitted to cover sides
of the case to improve appearance.

The bird motif was cut from a
greetings card and various decora-
tions of this kind would be in keep-
ing with the unit. A bird outline
could be cut from coloured paper
for use here instead.

Once completed the unit can be
installed in any convenient posi-
tion. The sound produced is quite
loud and should be heard over
quite a distance.

Once fitted it will certainly add
that touch of individuality to your
front door! X

EE CROSSWORD NO 16 BY D. P. NEWTON

ACROSS
1 Wiry and identical at the heart
of it (4, 4).
4 Audible indicator due to
electromagnetic action.
7 Wiry but like air.
8 Fine feathers for a set of clues.
9 Spacer.
10 Have a strong dislike.
12 Set of eight.
14 Puzzle variation.
17 Knee-deep in want.
19 Unlicensed radio station.
21 Base material.
24 Register a light garment of
some calculators.
28 To charge up a battery in the
generalised sense.
2% Necessary computing charac-
teristic.
29 Horse-drawn carriages.
30 Patron Saint of sparks?
31 If you can't make these meet
there’s an open circuit.
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32 Underground device for keep-
ing the feline whiskers in
trim?

33 A contract it LED for heading
one of the nobility.

34 Tuneful set of calculator digits.

DOWN

1 An educational series (5, 2).
2 One is about a discord (Anag.).
8 Revered ancient object.
4 Amplifier, of a kind,
5 High-powered optical amplifier
in a hurry.
6 Electrons getting out of hand,
usually on a thermal basis.
8 It figures in a computer.
11 Entrusted with aerial defence
from afar (3, 3).
13 Repetitive noise on coils.
15 A reverse span.
16 Spacecraft from a stellar twin.
18 Transforms a core with a
burdensome device.
20 Throw an electronic task.
22 Found before storms.

23 Adulterated
metal.

25 No sleep on this for the proto-
type (4, 3).

28 Not the object of the screen.

29 Lizard.

30 Cut a tape, but not to open a
fete.

Solution on page 382

with another
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Sound Off

As far as | know there has never yet
been a divorce action based solely
on the grounds of over-loud hi fi.
But dispuies over home listening
levels have certainly undermined many
a state of marital bliss. The senario
will be Tamiliar to many a male;
listening to a favourite piece of music
he turns up the volume of the hi fi
system and is berated with a “why
must you play it so loud". Recently |
chanced on some fascinating research
work in the USA which explains why
this should be.

Around 10 years ago the CBS
laboratories in Stamford, Connecticut
were commissioned io investigate
modern methods of measuring the
true loudness of sound. It's important
to realise that there is a world of
difference between volume level (as
for instance) measured by a VU
(volume unit) meter and subjective
loudness.

In fact for a given VU meter reading,
tones of different frequency may
differ in loudness level by as much
as 20 to 30dB. Likewise although a
sound level meter can provide an
accurate measure of energy in a
sound field, there is still no agree-
ment on how the meter circuits should
be “weighted" or filtered to bring their
electronic characteristics into con-
formity with the sensory character-
istics of the human ear and brain.

There are also more subtle factors.
For instance if two recordings are
made at identical energy levels, one
of someone shouting and the other
of the same person speaking, the
shout recording will always sound
subjectively louder. CBS argue that
this is probably because of the feeling
of urgency in the shouting voice.

Recording engineers and broad-
casters have long since recognized
that it is possible to make an
announcement, of solo voice or
instrument sound artificially loud by
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doctoring its frequency characteristic.
The Tamla Motown sound of a few
years ago was achieved by packing as
much energy as possible into every
band of the frequency range; like-
wise radio commercials can be made
artificially obtrusive by a similar
technique.

Unfortunately existing sound level
and VU meters may not show up such
artificial loudness tricks and CBS
was looking at new approaches fo
metering. For this research they asked
teams of guinea pig listeners to com-
pare the relative loudness of wide
band signals. Some of the guinea pig
teams were male and others female.

What CBS discovered io their
surprise was that women hear high
frequencies better than men, The
maximum sensitivity in women being
45kHz and in men 3kHz.

This could well explain why women
do object to loud hi fi sounds. Modern
music has a very high energy content
at around these levels, so it just
sounds louder to women than men.
And any distortion will be much more
noticeable.

Quite why this should be is not
entirely clear. Certainly the pitch of
female speech is higher than male
speech; but surely female ears should
be equally well tuned to hearing both
male and female sounds.

Miniature Chatter Box

"We ain't seen nothing yet", as
Jolson once said. In the USA recently
a life sized robot called Argon walked
into a bar and freaked out staff and
drinkers alike by proclaiming "It sure
is cold outside, | need a scotch",

In the event it turned out that the
exercise was part hoax, because
although the robot walked well enough
on its own, it wasn't talking on its
own, The words were coming from a
man outside the bar transmitting by
radio to a receiver and amplifier inside
the robot's head. But talking gadgstry

is now a reality. There are two major
developments in this area.

For years now audio engineers have
been able to replicate human speech
with reasonable intelligibility, by gat-
ing, filtering and modulating tones and
hisses produced by generator circuits.
But the circuits have been daunting
in their complexity and Texas Instru-
ments deserves the most heartly
congratulations for now miniaturizing
the essential elements into a package
the size of a calculator. In fact the
heart of the Texas speech synthesis
package is a single Mos chip made in
the same way as a calculator chip.

The details routinely released to the
press by Texas in the UK so far have
been very sparse, and writien as if
either the writer doesn’t really under-
stand how the system works or is a
computer freak wunable to speak
plain English. Texas talk of LPC or
linear predictive coding which appears
to be a rather grand way of describing
a filter which varies its parameters
under fairly rough digital conirol io
modify input signals so that accept-
able analogue speech sounds result.

There are two forms of input signal,
periodic or piiched and random noise.

The periodic input signals are used
as the basis for vowels or voiced
fricatives such as the sounds Z, B or
D. The random input signal is used
for unvoiced sounds such as S, F, T
and SH. Two Roms, each with the
capacity to store enough digital in-
structions for 100 seconds of speech,
control the filter action on the periodic
and random inputs.

Translating Calculator

The inevitable next step will be to
mate the voice synthesis chips with a
fascinating new type of calculator
which is being sold in the USA for
around 200 dollars. These look like
normal calculators, and perform all
function calculations and metric con-
versions, but the calculator display is
alpha-numeric; that is to say it reads
off both numbers and letters. So a
word punched into the keyboard
comes up on the display.

Now here's the clever part. The
calculator is designed to take plug-in
memory modules, which contain well
over a thousand words and phrases of
a foreign language. With a French,
Italian, German, Spanish or Japanese
module plugged into the calculator a
word or phrase punched into the key-
board in English will appear in the
appropriate foreign language on the
display.

A Russian translation module Is
planned in time for the 1980 Moscow
Olympics and the logical, in fact
inevitable, next step must be to couple
spesch synthesis with translation dis-
play. After all, most foreign phrases
are quite worthless, unless you know
how to pronounce them correctly.
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Tms month we use TTL for solving
a logical problem and making a
game.

Jack Plug was browsing through
his back numbers of EVERYDAY
ELECTRONICS.

“Tt seems,” he said, “that I have
made everything except the Rouletie
Game, the Power Supply, the Air
Freshener, and the Hot Line Game.
What shall I make next?”

“The Rouleite Game and the Power
Supply are big projects”, he added,
“and I can’t afford to make them
both.”

Jack’s daughter was first off the
mark.

“Please make at least one of the
games”, she begged.

Mother said, “Hof Line would be
useful for my stall at *he féte, but
if you decide not to make that, then
please make me the Air Freshener
for the kitchen”.

Jack’s son said, “If you make one
or both of the small projects for the
home—I mean the Air Freshener or
Hot Line—to be fair you should make
the Power Supply for the workshop

“Well 1 hope I can please every-
body,” said Jack, “for if I make the
Power Supply I will not have time to
make the Air Freshener too.”

This set the family off again, each
repeating their requests to Jack and
to each other. But Jack strolled off
and sat down quietly at the table. He
began fo connect together a few
i.cs. on his Test Bed. After a while
an le.d. flashed.

“I've solved it”, Jack exclaimed,
“shere is only one way of pleasing all
of you—I'll make the .. .".

What project or projects did Jack
decide to make?

LOGIC CIRCUIT LANGUAGE

This problem is not a difficult one
and you can easily solve it on paper
in a few minutes, but we will take it
as an example of the way in which
problems may be solved by logical
ics.

A computer or microprocessor Sys-
tem can be programmed to solve
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problems much more difficult than
this one and to produce an error-free
answer in a few minutes (or less), but
we shall learn more by “doing it
digitally” with a few simple ics on
the Test Bed.

First we need to set out the prob-
lem in a way that a logic circuit can
understand. We need a set of symbols
for the projects that Jack might
make, or might not make:

If R stands for making the Rouletie
Game, P for the Power Supply, F for
the Air Freshener and H for Hot Line,
and if R B F and H stand for not
making the project indicated, we can
put the statements of Jack and his
family in simpler form:

Jack (Ist): not R and P (cannot
afford to make both)

Daughter: R or H or both

Mother: If H, then F

Son: If F or H, then P

Jack (2nd): If P, then F

The next step is to sort out what
logical relationships occur in these
statements. To remind you of the main
ones, see Table 9.1.

Table 9.1. Composite truth table.

Inputs Outputs

A B AND OR NAND NOR
0 0 0 0] 1 1
0 1 0 1 1 0
1 0 0 1 1 0
1 1 1 1 0 0

In the input columns of Table 9.2,
0 means not make, that is to say R
and P respectively. In the output
column, 0 means false, i.e. not con-
sistent with Jack's statement. Comn-
versely, 1 means true, i.e. consistent
with his statement. From this we can
see that the only action that is incon-

Table 9.2. The first condition in truth table
form.

Inputs Quiput
R P
0 0 1
0 1 1
1 0 1
1 1 0

(b)

Fig. 8.1. Using basic logic gates to illus-
trate De Morgan's Laws.

sistent with his statement is to make
both P and R—which is precisely what
he said he would not do.

The sequence of outputs shows that
this is a truth table for the Nanp of P
and R. A Nanp gate will give elec
tronic form to this statement. In sym-
bolic form we write the statement:
R.P.

The full-stop signifies the operation
aND; the line above signifies NoT; com-
bined they indicate anp followed by
Not, which we usually refer to as
NAND, or negative AND.

Daughter’s statement is obviously
an or, and can be written: R+H.
The “+” sign signifies the orR opera-
tion.

Mother’s statement is less obvious,
but if you set out the possibilities in a
truth table you will recognise that the
relationship is orR (remember that
Mother does not say what she wants
Jack to do about making F if he does
make H). We write mother’s state-
ment as: F+H.

By writing a truth table for Jack’s
second statement we find that this re-
duces to a NAND, giving us P.F.

The son’s statement is a little more
difficult to analyse, as it has three
terms in it. We can try re-wording it.
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If Jack makes P, his son will certainly
be satisfied. But if Jack does not make
P then he must not make F and not
make H. In short, make P or not F
and not H. In symbols this is written:
P+F.H.

To suit all the family we have to
find a solution Z consistent with every
one of the separate statements. We
AND all the statements together:

Z=RP.(R+H).(H+F).P+FH)PF
Three more lines of Boolean algebra
would reduce this equation to its final
solution but let us make the i.c.s. take
over the work for us, as explained
below.

DE MORGAN'S LAW

The equation for Z contains a num-
ber of ors and anps yet most of our
i.c.s contain NORs and Nanps. To con-
vert from oRs and ANDs to NORs and
NANDS we make use of two simple
equations: ==
X+Y=XY
XY=X+Y

In words—to oR two (or more) quan-
tities, invert them, then NaND them; to
AND two (or more) quantities, invert
them, then ~Nor them. There is mo
space here to prove these two equa-
tions, but you can check that they
really do work by wiring up the cir-
cuits shown in Fig. 9.1.

Using the upper equation we can
see that the daughter’s and mother’s

statements can be re-written as R—.ﬁ
(the NanD of the inverted R and H)

and H.F respectively. Then we ¢an
notice that the son’s statement can be
rewritten as the Nanp of the inveried
P and the inverted mother’s state-
ment. Now we are ready to turn this
into a TTL circuit.
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TTL SOLUTION

The realisation of these conditions
in terms of logic gates appears in Fig.
9.2a and built up on the Test-Bed in
Fig. 9.2b. The circuit has four inputs,
R, P, F and H and only one output, Z.

Fig. 9.2a. Circuit diagram for solving Jack
Plug's project building problem. Below
sho:s pinning details for two of the i.c.s
used.
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Fig. 9.2b. The circuit of Fig. 9.2a built up on the Test-Bed.
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FARMERS (10 Vo)

PIG CLIP TO
LEFT HAND
CONTACTS

==

et AL b

STICKY TAPE

i

game.

PIG
FARMERS

There are five NaND gates each corre-
sponding to one of the statements, and
each fed by two inputs either direct
or inverted.

The son’s NAND receives one of its
inputs from the output of the
mother’s NanD. The five NAND outputs
are all anped (to please everybody) by
using a five-input Nanp followed by an
INVERT gate. Actually we have to use
an eight-input NaND (the 7430) and let
the three unused inputs float “high”
(logic 1).

To find out which solutions (if any)
are possible we need to apply all pos-
sible combinations of high and low
inputs to the circuit. To do this
systematically we can apply a four-
digit binary count, from 0000 (build
nothing) to 1111 (build all). Any set
of inputs which causes the le.d. to
light indicates a combination of pro-
jects that satisfies all the requests of
Jack and his family. If the l.e.d. never
lights, there is no way of satisfying
everybody.

The keyboard coder (Figs. 5.4 and
5.5) is useful for providing the binary
inputs 0000 to 1001 (0 to 9 decimal);
simply operate keys 0 to 9 in turn. To
obtain inputs from 1010 to 1111, hold
key 8 down and press keys 2 to 7 in
turn. Try it and find out what Jack
decided to build.

PLAYING GAMES

If you want to play Chess against a
logical circuit you will have to spend
more than £100 on a microprocessor-
based system. To learn a little about
how logic circuits can be used for
playing certain kinds of game, we
must be content to analyse one of the
more simple games,

A circuit that plays noughts-and-
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PIG (T0 Yeg)

Fig. 9.3. Constructional and wiring details for
the playing board of the Pig and Farmers

| CONTACTS

T0
LOGIC
CIRCUIT

| PIG
CONTACTS
HARDBSCARD

PANEL PIN HAMMERED
THROUGH BOARD FROM
BELOW (CLIP OFF POINT
AFTERWARD)

crosses was described in the first DID
series (July 1977). Now we present
another simple game—The Pig and
the Farmers. This game can be played
on a board with counters but -we
shall need a special board with
electrical conmections to the TTL cir-
cuit. A simple version is shown in
Fig. 9.3.

When the Pig or a Farmer is to
occupy a certain position on the
board, the corresponding crocodile clip
is attached to the appropriate con-
tact. Note that there are two contacts
at each position—one for the Pig and
one for a Farmer. This makes the
logic simpler. Pig and a Farmer may
not occupy a contact at the same
position at any time.

RULES OF THE GAME

The three farmers begin at the
positions marked 1 to 3, the Pig be-
gins at any one of the positions
marked 5 to 8. The Pig moves first
and may move in any direction along
one of the lines to the next contact
along that line.

The Farmers move (one each turn)
along the lines from contact to con-
tact, but may not move backward. No
jumping is allowed.

The Pig (which is played by the
logic circuit) is aiming to move from
his end of the board to the opposite
end. If he reaches one of the contacts
marked 1 to 3 he wins, scoring one
point: if he reaches that at the ex-
treme end, (No. 1), he scores two
points,

The aim of the Farmers (played by
you) is to corner the Pig at his end
of the board, in which event you win
a point. If the Pig is able to move
backward and forward between the
two same contacts three times, he
wins.

ANALYSING THE GAME

The logic circuit is designed so that
it recognises the positions of the

Farmers and instructs the Pig what to
do. There are 280 ways in which Pig
and Farmers may be set out on the
board, so obviously we shall not be
able to arrange for three ic.s to
recognise all these positions.

We can begin to simplify the logical
requirements by eliminating from our
discussion those positions in which
(a) Pig is trapped and has no move
available and (b) Pig has omnly one
contact available to move to. We can
also eliminate those positions in which
Pig has choice but among these
choices is free to move in a forward
direction. In general Pig should al-
ways take a forward move if this is
open, so we can make this a “standing
instruction to Pig”. Also in the rare
cases where Pig has no forward or
sideways move available he can take
any backward move. Thus the stand«
ing instructions to the person moving
the Pig are: y

(1) If you have no move available—
stay put—you have probably lost.

(2)If you have only one move
available—take it.

(3)If you have a forward move
available—take it.

(4) If you have no forward or side-
ways moves available—move back.

(5) If none of the above instructions
apply, refer to the logic circuit.

This leaves to the logic circuit the
task of deciding what to do when the

Table 9.3. Required logic positions for
Pig/Farmers game.

Pigon  Farmers on* Pig should move
8 2and 6 left (to7)
8 3and 8 right (to 5)
7 3and 4 rl%ht (to 6)
) 2and 4 left (to7)
6 3and 4 ri%ht (to 5)
5 2 and 4 lett (to 6)
3 1 rl?tht (to 2)
2 1 left (to3)

* only two farmers matter; the position ofthe third
farmer, If it is important, is taken care of by
applying the standing instructions.
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Pig has a choice of sideways moves.
There are only a few such positions,
which is why it is possible to cover
the logic required using only the three
i.c.s that can be accommodated on the
Test Bed. The positions in which logic
is required are listed in Table 9.3.

From this table we can see that the
circuit needs six inputs to describe
the position of the Pig, and five inputs
to describe the position of the
Farmers. It needs two outputs, one to
indicate ‘“move left”, the other to
indicate “move right”.

Certain combinations of positions
occur twice in the table, see Table 9.4.

Table 8.4,
Pig on Farmers on
8 6
— 3and 4
— 2and 4

We can make use of this fact to
simplify the gate connections. These
pairs of inputs can be axped and each
used as a single input at later stages
in the logic.

AND-OR-NOT GATE

There is a combination of gates in
one i.c. that will solve the logical
problems of playing Pig and Farmers,
the 7454. The pin-out details are
shown in Fig. 9.5. It has eight inputs
and one output. The output is nor-

ST
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Fig. 9.4a. The circuit diagram for the Pig and Farmers game.

mally high, but goes low when the
following inputs go high:

A anp B or C ano D orR E anp F or
G aAND H oR any two or more pairs of
inputs listed above.

In short, the inputs are anped in
pairs, the aNp outputs are all ored,
and the or output is inverted (NoT), so
giving this combination of gates its
rather lengthy name; Fig.9-4(a)shows

1 K PIG LEAD FARMERS ® é
il © / ® @ ﬂ
K B / L\@ i
c® | @ =)
VIl ©
N X0, O C
o ke
P O @® C
o B R @
R c@® &
s K ®
il C @ %] O
U (]
v EEC @®
W O\
X o
v X -b[
B |
'V © © ®
o
og \@,
o R8
4
o)
o
fo) ® & t—e
o)
00@O0@O@O@®0 000D

C@O@O@O0O®O000CO0O@O@O@O@®Oo0OOOCO@O@®O@®oO®o

7891011238 151617181920 22

I @ ¢ 1ca ® ol 1
@®oc
RS o %
RS C NS
e M
Sl N
° M
Ri3 ria| |© B
Sl Q
b o i3
+ +® O S
sé mo(?,} ° I
©\©° U
O WY
o B
o B
SEA
® el 7
® |®@c
@ o
RS @ gc
® (o}
® Wo
(O] (o}
(o)
® ® o
(o)
o)

Fig. 8.4b. The circuit of Fig. 9.4a wired up on the Test-Bed.
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GND
Fig. 9.5. Pinning details for the 7408 and
7454 logic i.c.s.

how we use it in the game.

The AND-OR-NOT gate needs high in-
puts to activate it, and most of these
come directly from the contacis on
the playing board. The contacts are
normally held low by the grounded
resistors, R1-R11, but any given input
becomes high when contacted by a
Pig or Farmer occupying that position
on the board. To obtain the combina-
tions of positions listed in the previous
section, we use three AND gates in a
7408 ic. (pin out details in Fig. 9.5).

The complete layout of the logic cir-
cuit on the Test Bed is given in Fig.
9.4(b).

When both members of any pair of
inputs of the 7454 is made high, the
output goes low and the led. is
extinguished. Thus the normal state
is for both le.d.s to be lit, and this is
to be interpreted as a red warning
“do not go left or right, but keep
straight on if possible”. If one led.
goes out, this is interpreted as advice
to move to that side, and a warning
not to go to the opposite side.

COMPUTER GAMES

The Pig and Farmer circuit is de-
signed for that game and for no other.
The circnit has fixed wiring so con-
nected as to maximise the Pig’s
chance of victory. The wiring is in
effect part of the programming.

Note also that immediately con-
tacts are made, the circuit indicates
the recommended move (ignoring
propagation delays in the gates). This
scheme is different from that found
in most computer games. The com-
puter and microprocessor are ex-
tremely complex general-purpose logic
circuits, not dedicated to any particu-
lar game.

The logic of the game exists not in
the way gates are connected together,

but in the program stored in memory.
A memory programmed to play Pig
and Farmers would instruct the micro-
processor to scan the contacts regu-
larly and yery frequently to find out
and record which positions were
occupied. The program would then
cause the inmputs from occupied
positions to be Anped, and the result-
ing outpuis ored, then inverted. But
the difference is that in our circuit we
have an AND gate an or gate and an
INVERT gate for each logical operation.

In the microprocessor or computer
the anping and other logical opera-
tions are all done by one special part
of the deyice, the arithmetic and logic
unit (ALU) which is used over and
over again for each operation. Results
of one operation are stored tem-
porarily in memory, and recalled for
the next operation. Thus analysis of
the state of play involves a sequence
of operations and at the end of per-
haps a hundred steps the final output
is used to control the indicator le.d.s.

Although microprocessors are very
much in fashion these days, there are
still many instances when their great
flexibility and versatility are of no
particular advantage, and the logical
operations can be more cheaply and
directly performed by a few simple
logic i.c.s. To be continued

Talking recently to the managing
director of one well-established pur-
veyor of electronic components, he
reminded me of the Credit, Deposit
Account Scheme which he started
some twelve years ago. The scheme is
so good, that | think it deserves to be
more widely known. Let me just say
a brief word about it.

It had always been the directors
dream, to provide facilities where it
was possible for any customer to pick
the phone up and say to their supplier
“Please send ten of your XYZ capaci-
tors" and get them, perhaps the next
day. The problem he had to solve was
this: he could not open up accounts
for all and sundry, without the time
consuming and irritating process of
taking up references, for obvious
reasons.

He finally solved it in a guite ingen-
ious way. He laid down that the cus-
omer made a deposit for half the
amount of credit he required, that is to
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say, if he wanted £10 credit, he deposit-
ed £5, and this obviated the need for
any references, he just signed a simple
form and he, (the customer) was in
business. To make the scheme more
attractive he supplied all account
customers with prepaid envelopes.

He even went to the lengths of pro-
moting an advertising campaign, called
“Shopper A" and “Shopper B". Shop-
per “A" trudging from shop to shop,
and likely to die of exposure and
shopper “B"”, by the fire, with his feet
up, buttered toast in one hand and the
telephone in the other, completing the
same exercise in comfort. He tells me
that he has over 1200 customers who
use this method of purchase and he is
surprised that the idea has not been
adopied by other component retailers.
With a scheme like that, who needs a
counter service.

When | was a humble sarvice engin-
eer, my wages were such that | never
expected to own anything more lux-

urious than a second hand push bike.
Today, if the charges are anything to
go by, | would expect a service engin-
eer to call on me in a chaffeur driven
Rolls. This was forcibly brought to.my
attention the other day when one of
our electronic calculators went wronag.

As it will do almost any calculation
and give you a print out, it is invaluable
and | was anxious to get it back into
service as soon as possible. | fele-
phoned to the makers, who asked
“Have you a maintenance contract?"
When | answered in the negative, they
informed me that their terms are £21
for the first half hour and £12 for each
subseguent half hour.

It seemed to me that the minimum
bill would be £33. If these charges can-
not be justified, and | am sure they -
cannot, one wenders if it is done to
encourage customers to buy a new
machine. Perhaps the manufacturers
argue if it lasts too long; then they will
not, so let's kill it off by making repair
charges impossibly high.

| am reminded of course of one of the
first electric light bulbs, made 75 years
ago and still working in a Chicago
Fire Station. The company, sad to re-
port went bankrupt. To me, the moral
of the story, is not that they should
have made a less durable lamp, but,
that they needed better communica-
tion. Just imagine a company today
advertising a product that would lasta
lifetime, customers would fight to buy
it and the company's factories would
be working 24 hours a day for years o
meet the demand.
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LOUDSPERKER

An economy hi fi loudspeaker design.
Medium size enclosure with two drive
units. Power handling capacity 20
watts. Ideal for the EE2020 Tuner

Amplifier. /"\

A lamp automatically lights when the speaker's preset time has expired. Has interrupt facility,
presettable “wind-up" indicator and remote secondary indicator panel.

"N
WATER LEY > SIMPLE
PROJECTS

JULY

ISSUE ON SALE
FRIDAY, JUNE 15

Price 45p
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PART4

Wrra the construction of Lab-
cenire completed we can now
move on to testing the various facili-
ties. which the system offers, and to
the important task of setting up the
function generator.

Most of the testing is straight-
forward and can be carried out using
the other Labcentre circuits and a
simple multimeter. The function
generator is rather different because
there are five potentiometers which
can be used to coax the maximum per-
formance from the circuit, and these
must be adjusted with care to achieve
the very best results.

Ideally, the setting up of the func-
tion generator should be carried out
with the aid of an oscilloscope, but
many constructors will not have

~ o

By R. W. Coles
and B. Cullen

access to an oscilloscope, and so a
simplified setting up procedure has
been produced which will provide
adequate results for most purposes.
A supply of jumper leads with 2mm
plugs at each end should be made up
to facilitate testing. These should be
made up on several colours to avoid
confusion, and will also be found use-
ful during the use of Labcentre for
experiments at a later date.

TESTING LABCENTRE

If all wiring has been completed
and thoroughly checked, a three-pin
plug fitted with a 2 amp fuse can be
fitted to the end of the mains cable
and the power turned on. First, the
13 amp distribution sockets can be

checked by plugging in an appliance
such as a table lamp and turning it
on with the switches mounted adjacent
to the sockets.

Please note that this is not a safety
check, merely a final operational
check. It is vital that the wiring to
these sockets should have been
very carefully checked before final
assembly. A proper safety check can
be carried out at this stage with the
aid of a “Tester-Plug”, of which there
are several examples now available
from electrical shops.

If the sockets are operational, the
mains on/off switch can be set to on,
at which point the neon-lamp within
the rocker switch should illuminate
to show that the mains supplies are
now available to the Labcentre power
supply circuits.

Using a multimeter set to an appro-
priate d.c. voltage range, the +35
volts +15 volt —15 volt supplies can
now be checked at the front panel
screw terminals, SK1 to SK4. Remem-
ber to check not only that the correct
voltages are available, but also that
they are wired up to the correct ter-
minal, (+5V to yellow, +15V to red,
—15V to black and 0V to green).

A further check of correct power
supply operation can be carried out
by shorting each supply in turn to
the 0V terminal using the multimeter
set to a 5 amp or greater d.c. current
range. This test ensures that the cur-
rent limiting circuiiry within the
regulator ic.s is operating correctly.

Do not maintain the meter connec-
tions for more than a few seconds,
as this could cause the regulators to
get quite hot. If you wish to omit this
test due to pure cowardice, you have
my fullest sympathy! If, however, you
do carry it out, the actual currents
measured will vary depending on the
type of regulators you have used.

Typically the 5V supply will limit
at about 1 amp, and the 15V supplies
will limit at about 750mA. The precise
current is unimportant, but it is wise
to recheck the voltages to make sure
they have returned to their operational
levels when the short circuit test has
been completed.

PUSH BUTTON PULSER

With complete confidence in the
power supply circuitry now estab-
lished, it is time to move on to the
logic circuitry.

Set the cmos/TTL switch to TTL and
connect a multimeter set to the 20
volt range between the Q output of
the push-button pulser and 0 volts. A
reading of 0 volts should be obtained
which changes to +5 volts when the
button is depressed and back to 0
volts when released. Transfer the
positive meter lead to the Q ontput
and check that it behaves in the oppo-
site way to the Q output.

Now switch the cmos/TTL switch to
cmos and recheck the pulser outputs.
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This time they should swing between
@ volts and 15 volts as the button is
operated. Switch back to TTL and con-
nect the Q output to each of the Le.d.
inputs in turn using a jumper lead.
Operation of the button should cause
each lLed. to blink on and off. Try
this again with the switch in the
cmos position, there should be no
difference in lLe.d. operation.

Also, to test the four switches, you
can wire one input of each uncom-
mitted switch to the +5 volt supply
and connect jumper leads from the
other inputs to the led.s. Operation
of each switch should control the
appropriate Le.d.

FUNCTION GENERATOR

The function generator has to be
setup as well as tested, and this
means that access to the five preset
potentiometers and the circuit board
will be required. The function of these
preseis is shown in Table 4.1.

With the circuit board accessible
all five preset potentiometers should
be set to mid travel (note that VRI1
and VR3 are muiti-turn components),
before power is applied.

If no oscilloscope is available,
access to the front panel will also be
necessary so that the le.d.s and other
facilities can be used to advantage to
aid with the setfing up process.

LOW FREQUENCY

"Connect the f and f/8 outputs of
the clock divider to convenient le.d.s
using jumper leads, and set the func-
tion generator range switch to x10
and the frequency control to the
counter-clockwise position. With these
control settings the function generator
frequency is reguired to be about
10Hz, and therefore the output of the
/8 divider stage will be about 1-25Hz.

This is a low enough frequency to
be directly observed on the l.e.d. and
so the setting up procedure can begin
with the adjustment of VR3 until an
le.d. en period of about half a second
is observed. With the lew frequency
roughly set, VR4 can be adjusted to
obtain equal on and off times on the
le.d. connected to the [ divider out-
put. This will be quite difficult to
judge unfortunately, although it is
worth spending some time to try to get
it right because VR4 controls the half
cycle duration ratio or “‘symmetry”
of the sine and triangular waveforms
as well as that of the square output,

If you do find this is too difficult to
judge at the normal 10Hz low
frequency limit, try readjusting VR3
to get the very lowest frequency at
which the 8038 still oscillates before
2djusting VR4 for equal on and off
times. But remember you must watch
the f output, not the /8, which will
always have a symmetrical output due
to the action of the binary counter
stages.
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When you are satisfied with the on-
to-off ratios of the f waveform, re-
adjust VR3 while watching the /8
le.d. to set the lowest frequency to
about 10Hz; lLed. on periods of from
a half to 1 second will be quite satis-
factory in view of the lack of precise
dial calibration. The Labcentre func-
tion generator is not, after all, meant
to provide an absolute calibration
standard, but can claim to be a flex-
ible tool for experimentation and
design.

With the low frequency setting
of the function generator completed
the other divider outputs of f/2 and
f/4 can be checked out by connecting
them in turn (or at the same time)
to the Le.d.s on the front panel.

When this has been carried out, the
jumper leads can be removed from
the dividers, the function generator
“triangle/sine” S2 switch should be
set to “sine” and the output volt-
age control should be set about one
quarter clockwise, in readiness for the
setting of the high frequency preset

CAUTION!

Removal. of the front panel ex-
poses dangerous mains voltages.
it is essential that power is turned
off at the wall switch before
removal, and that every precaution.
is taken to avoid contact with the
mains wiring while adjustments
are being made with the power
applied. Failure to observe these
precautions could result in elec-
frocution.

HIGH FREQUENCY

Without the aid of an oscilloscope
or frequency counter, the high fre-
quency setting will have to be done
by ear, and for this the audio ampli-
fier is needed.

Set the function generator fre-
quency dial (VR2) fully clockwise and
connect a jumper from the red out-
put socket (SK5) to the blue audio
amplifier input socket SKI13. (No
earth connection is required.)

Turn the loudspeaker switch to the
“‘on” position whereupon an audio tone
should be heard from the speaker.

Reduce the volume to a comfortable

level using either the amplifier vol-
ume control or the function generator
cutput level control and then adjust
the VR1 preset to achieve a tone fre-
guency of about 1kHz.

Most people can judge a 1kHz tone
frequency fairly accurately, it being
the brrr . . . and below the seee . . .
in about the wheee . . . area! Those
with musical inclinations will no doubt
be able to use their skills (and their
instruments) to good effect to facilitate
the more accurate setiing of this pre-
set control.

Table 4.1. Preset Functions

Potentiometer Function

VR1 Set high frequency

VR3 Set low frequency

VR4 Set mark/space symmetry
VR5 Set sine shape (+ve)
VR6 Set sine shape (—ve)

The setting-up process described
above also takes care of the x1000
range, although of course the absolute
frequencies achieved will depend upon
the value of the capacitor CI15.

The last two presets to be adjusted
are VRS and VR6 which control the
action of the sine control and the
action of the sine converter in the
8038.

The sine converter, you may
remember, “whittles away” sharp
corners of the trangular waveform
which is produced across the capaci-
tors Cl14 and CI5 to produce a very
good approximation to a sine wave-
form. The positive and negative half
cycles of the sine waveform are
tailored by individual transistor
“trees”, and the presets VRS and VR6
are provided so that each half cycle
can be separately adjusted.

Adjusting these presets for the best
sine shape is difficult without an
oscilloscope, but fortunately the range
of adjustment is not large, and if you
are unable to detect any difference
by ear, the skeleton pots can be set
to mid travel and left there.

With the function generator now
set up, the Labcentre console is now
ready for use and so the mains power
can be turned off at the wall switch
and the system reassembled.

FINISHING THE JOB

If you plan to invest in a briefcase
for your Labcentre system, then you
will no doubt wish to achieve a really
professional looking fimish. Careful
attention to detail at this stage will
allow yon to produce a portable
laboratory which is not only extremely

The compi'élad::omponent board fitted
to console base removed for setting up.
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practical, but also attractive enough
to be the envy of all your friends!

After fitting the console, it is neces-
sary to take stock of what other
items need to be carried in the Lab-
centre case. The most useful accessory
iS an analogue multimeter, and no
doubt many comstructors will already
possess one of these. Those who
haven’t will find the small investment
well worth it.

Other items which you may wish to
use include: a logic probe, a signal
injector or fracer, a digital mulfi-
meter or counter and perhaps even a
calculator for those tricky design
calculations!

When yon have decided just what
other test instruments are to go into
the Labcentre case you should obtain
2 quantity of polyurethane foam and
fit it around the central console using
a bobby knife or razor blade to frim
it to shape.

Cut-outs for the various accessories
can also be made by careful applica-
tion of the blade, and delicate items
can also be given a foam “lid” to
ensure their protection during the
possible rough and tumble of the Lab-
centre existence.

In the prototype, the only exira
equipment added was a multimeter,
but a quantity of small plastic boxes
were obtained and used to house com-
ponents such as resistors, capadtors
and semiconductors.

TOOL BOARD

The final touch, and a very import-
ant one, is the ool board which fits
in the lid of the case. The owners of

346

the prototype wanted to be able to
remove the tool board and so it was
mounted using Velcro strips. This
allows the briefcase to be used for
cother purposes when necessary, and
it can be useful to be able to move
the tool board to the workbench when
a constructional session is in full
swing.

The construction of the toolboard is
detailed in Fig. 4.1. The exact size
may need to be changed to fit your
own particular case design, and of
course, everyone will have their own
ideas about what tools are needed
and so the drilling details for the
anchor points may need modification.

The hardboard can be cut to size
with a saw, or better still, one of the
nibbling tools available for the pur-
pose. The covering material used on
the prototype was green baize, which
gave a very businesslike finish,

Various other materials could be
used, and another possibility would be
to paint the hardboard, say, green,
2nd then paint on the tool outlines in
white so that you can see at a glance
if any tool is missing.

The tools can be supported with
elastic as shown, and the bias binding
is added to make the removal of the
board a simple process.

The prototype tool board removed from the lid of the briefcase for use on the

construction bench.
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SOME SUGGESTED TOOLS

Tools for use with Labcentre can
be chosen from the following list to

|

suit personal preferences:
Solder sucker

Soldering iron (miniature)
Screwdrivers (various)
Pliers (pointed nose)
Wire cutters

Wire Strippers

Spanners (BA or metric)
Modelling Knife
Trimming Tools

Spot face cutter (for stripboard)

Terminal pin insertion tool
Wiring Pen

Wire Wrap Tool

Heat Shunt

Wire Bending Gauge

1.C. Imsertion Tool

1.C. Extractor Tool

Small files

Contact burnisher
Tweezers

USING THE LABCENTRE

There is no set procedure for using
Labcenire, everyene will have their
own ideas on how to use it, and what
to use it for. It can be used in many
different fields, such as design, experi-
mentation, tutoring and trouble shoot-
ing, and for all kinds of circuits in-
cluding the digital and analogue
variety. Most of the detailed uses for
Labcentre haven’t even been invented
yet!

Despite this wide scope, a few
cperational guidelines may help.

PRECAUTIONS

1. To ensure circuit safety, always
turn off the mains switch while making
interconnections. ;

2. Be sure to check the position of
the cmos/TTL switch before using the
pulser or divider outputs. Remember,
the cMos position will damage 111 and
cMos circuits powered from SV rails.

3. Be careful not to short the pulser,
divider, or function generator outputs
to any of the supply rails as this can
resulf in ruined i.cs. .

4. Do try and avoid power supply
short circuits. The regulators are
short circuit protected to 0 volts but
extended shorts could cause overheat-
ing. Short circuits between power
rails could destroy the regulators.

9. Never try to wire up any circuits
on the breadboard which use mains
or other high voltages.
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Fig. 42. Using a Zener '

diode and series current
limit resistor to provide in-
termediate voltage levels:
(a) positive (b) negative
with respectio OV.

ZENER
DIODE
Vz VOLTS

oy

SK4

OPERATING TIPS

1. Use insulated, solid, tinned copper
wire of about 24 s.w.g. for breadboard
wiring. Using wires with different
insulation colours for different types
of signal can make life a lot easier.

2. Keep breadboard wiring neat and
don’t let a birdsnest situation develop.
Tidy wiring reduces stray capacitance
and helps to avoid short circuits.

3. Most breadboard sockeis come
complete with power bus lines at top
and bottom. Using these bus lines for
power distribution is very desirable.
Power coupling can be achieved be-
tween each supply rail and 0 volts by
using an appropriate combination of
electrolytic and ceramic capacitors.
This is particularly necessary for high
speed logic circuitry.

4. When connecting the function
generator output to the breadboard it
is advisable to carry the earth connec-
tion through on a separate wire, even
though the function generator earth is
connected to 0 volts internally. The
two wires from the function generator
can be formed into a “twisted pair”
to reduce radiation.

@ -5V (b)

+VZ Vz VOLTS —-vz

ov
SK4

5. Voltage rails between 5 and 15
volts can be generated with a Zener
diode and a resistor as shown in Fig.
4.2. The resistor should be chosen so
that the voltage drop across it is equal
to (15—V,;)V at the maximum load
current of your circuit, where V: is the
Zener voltage. To get a useful output
current range, 1 watt Zener diodes
are best for general use. pu
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HE MAIN design requirement for

this metal locator was for the
most simple and inexpensive unit
that would give a good level of
performance.

A beat frequency oscillator
(b.f.o.) type circuit is used, and
this is based on a single inexpen-
sive cMmos ic. and very few
passive components. The perform-
ance of the unit is very much in
line with that of other simple
locators with small coins; p, 1p,
or similar are detectable at depths
of up to approximately 25mm, and
larger coins such as 2p; 10p and
90p pieces detectable at depths of
up to about 50 or 80mm. Large
pieces of metal can be detected at
depths in excess of 300mm.

The unit is self-contained apart
from the crystal earpiece which is
used to provide the output tone.
The presence of metal is indica-
ted by a small change in the pitch
of this tone.

B.F.O. PRINCIPLE

This type of locator uses an
inductive/capacitive (LC) type
oscillator as the basis of the unit.
The frequency at which the oscil-
lator operates is dependent upon
both the value of the inductor and
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the capacitor used in the tuned
circuit, and a change in either will
result in a change in operating
frequency. The inductor is a large
air-core type +and it is usuoally
termed the search coil.

FREQUENCY SHIFT

If a piece of metal is brought
close to the search coil it will
cause a change in its inductance,
and hence also a change in the
operating frequency of the oscil-
lator. The problem with this sys-
tem is that the frequency shift
produced will usually be only
about 0-1 per cent or less, and is
too small for the human hearing
mechanism to readily perceive.

This is overcome by using the
bAf.o. principle which is ouflined
in Fig. 1. Here the output from
the oscillator is fed to one input
of a circuit known as a product
detector. The other input of the
product detector is fed from a
second oscillator which is termed
a beat frequency oscillator. The
output from the product detector
will contain a number of frequen-
cies, most of which are filtered out
by an r.f. filter leaving just the
difference frequency which is fed
to the earpiece.

In practice the search oscillator
operates at quite a high fre-
quency, and this design employs
a nominal frequency of 125kHz.
The b.fo. is adjusted to a fre-
quency just above or below the
search oscillator frequency so that
the difference frequency at the
output of the product detector is a
low audio one, which will be re-
produced by the earpiece.

If a piece of metal is brought
close to the search coil. causing a
change in frequency by about 0-1
per cent, with a nominal operating
frequency of 125kHz this repre-
sents a frequency shift of 125Hz
(0-1 per cent or one thousandth of
125,000Hz = 125Hz). The differ-
ence in the frequency of the two
oscillators will obviously change
by this amount, causing the out-
put tone from the earpiece to
change by about 125Hz. Since the
tone from the earpiece could have
previously been less than 125Hz if
desired, this shift in output fre-
guency can produce a significant
change in the output tone that will
be readily apparent to the user.

CIRCUIT DESCRIPTION

The complete circuit diagram
of the detector is given in Fig. 2.
The only active component in the
unit is a cmos guad 2-input NOR
gate. Although this is a logic i.c.
it readily lends itself to use in
this type of circuit.

Gates Gla and Gl1b of the ic.
are used as the b.f.o.,, and these
are connected in a conventional
cMos astable or free running
multivibrator circuit. This can be
tuned several kilohertz either side
of the search oscillator frequency
by means of VRIL.

Fig. 1.: Principle of the beat frequency
oscillator circuit. Here two oscillators run
at very nearly the same frequency thus
producmg an audible beat note in the ear-
piece. Any slight shift in the LC oscillator
frequency will cause a change in the beat
note heard. This change in frequency is
caused by bringing a piece of metal in the
vicinity of the search coil. This alters the
inductance of the coil, thus changing the
frequency of the tuned circuit.
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Conventionally an LC oscillator
is used as the b.f.o., but this is
comparatively expensive due fto
the need for an inductor and a
variable capacitor. This CR alter-
native seems to work perfectly
well and give good stability pro-
vided it is operated from a stabil-
ised supply. The unit is therefore
powered from a simple Zener
shunt stabiliser circuit formed by
R5 :and DI1.

Gate G1d is used as the basis for
the search oscillator and this uses
a rather unusual configuration.
The two inputs of the gate are
connected together so that it func-
tions as an inverter. Search coil
L1 then biases the inverter to act
as an amplifier. The series capaci-
tance of C4 and C5 acts as the

unusual configuration. The output
from the bf.o. is coupled fo one
input of Glc via R2; and the out-
put from the search oscillator is
coupled to the other input by way
of R3. The output from a NoR gate
will be high, virtually equal to the
positive supply voltage if both
inputs are low, almost at the nega-
tive supply voltage. Any other
combination of input states will
produce a low output state.
Therefore, an input from the
search oscillator as in Fig. 3a and
a slightly higher input frequency
from the b.f.o. as in Fig. 3b would
produce the output waveform of
Fig 3c. If this output is then passed
through a suitable r.f. filter so that
the rapid changes in the signal are
smoothed out and the pulses are
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Fig. 2. Complete circuit diagram of the Metal Locator.

capacitive part of the tuned cir-
cuit and the junction of these two
acts as an earthed tapping.

This produces a phase inversion
through the tuned circuit at its
resonant frequency, which with
the inversion through the ampli-
fier results in positive feedback
and oscillation at the resonant fre-
quency of the tuned circuit. This
has a nominal frequency of 125kHz,
and the prototype had a measured
operating frequency of 123-86kHz.

There will be minor variations
between various units built to this
design, but provided the correct
components are used and the
search coil is constructed exactly
as described, the unit will operate
well within the permitted fre-
quency band used for metal loca-
tors.

Gate Glc is used as the product
detector, and again this is a rather
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integrated to produce a sort of
averaging of the output level, a
waveform something like that of
Fig. 3c will be obtained. This final

. signal is the required difference

signal, as is demonstrated by the
fact that the total number of
pulses in a and b equals the num-
ber of pulses in b.

R.F. FILTER

Resistor R4 and C3 are the r.f.
filter network. The inputs to Glec
are couped via high value resistors
rather than directly as it is advis-
able to use a very loose coupling
here. With a tighter coupling
there is a tendency for the two
oscillators to lock onto the same
frequency even when they should
be a few hundred cycles apart
This would make the unit difficult
to use and insensitive. The use of

Fig. 3a. Output waveform from the search
oscillator: (b) A slightly higher frequency
is: produced by the b.f.0. (c) When mixed
-the waveform appears as this. (d) After
passing through an r.f. filter, the pulses
are averaged out producing the low note
beat.

loose couplings and supply de-
coupling capacitors Cl and C6 vir-
tually eliminates this effect, and
the oscillators have to be within
a very few cycles of each other’s
frequency before locking will
occur.

Switch S1 is an ordinary ON/OFF
switch and is ganged with VRIL.
The unit has a current consump-
tion of about 5-5mA which gives
many hours of operation from a
PP3 battery.

APPROXIMATE
cost £6
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COMPONENT BOARD

All the small components are
assembled on a piece of 0-1 inch
matrix stripboard using the com-
ponent layout given in Fig. 4. The
board has 16 strips by 24 holes and
is cut down from a larger piece
using a hacksaw.

The two 3-2mm diameter mount-
ing holes and the breaks in the
copper sirips are then made, after
which all the components and link
wires are soldered into place.

The i.c. is a cMos device and will
be supplied in some form of pro-
tective packaging to prevent
damage due to high static voli-
ages. This should be the last com-
ponent to be soldered into circuit
and it should not be removed
from the packaging until then. It
is advisable to use a soldering iron
having an earthed bit when con-
necting this device. A socket could
be used for the i.c., but due to the
low cost of the device this is prob-
ably not justified.

The case is a small plastic box
which measures about 111 x 60 x
27mm, and VR1 and the output
socket are mounted at one end of
the lid. This leaves sufficient room

for the completed component
panel to be mounted on the lid
using two short 6BA screws.

Resistors
R1 6-8kQ C1
R2 1-2MQ Cc2
R3 680kQ C3
R4 15kQ c4
All are tW carbon + 5% C5

Cé
Potentiometer
VR1/81

Semiconductors

Miscellaneous
B1 9V PP3 batiery

SK1 3-5mm jack socket

COMPONENTS St

Capacitors

5kQ Lin. carbon with double-pole switch

IC1 CD4001 Quad 2-input NOR gate
D1 BZY83C6V8 6:8V 400mW Zener diode

L1 35 turns 10/0. 1mm wire (see text)

Stripboard, 0-1 inch matrix 16 strips by 24 holes; small plastic box, 111 X
60 % 27mm or similar; battery connector to suit B1; small round control
knob; crystal earpiece with 3-5mm plug; connecting wire.

Materials for framework; (see text), 800 X 25mm dowel (broomstick or
similar, 250 x 15mm dowel, hardboard or thin plywood 200 % 180mm (2 off)
insulating tape, bicycle handgrip, aluminium foil if required.

100nF polyester

390pF ceramic plate = 5% or better
1nF ceramic plate

10nF polystyrene 4 5% or better
5-6nF polystyrene -+ 5% or better
100uF 10V elect.

See

page 333
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It is advisable to earth the body
of VR1 to the negative supply rail
of the unit, as otherwise a slight
hand capacity effect will make
precise tuning of the unit a little
difficult. This earthing can be
accomplished by looping the bare
end of a short insulated wire
around the mounting bush of VR1
when it is being mounted. This
lead will then be trapped against
the body of VRI, and the free end
of the lead can be earthed to the
appropriate tag of SKI.

SEARCH COIL

To make the search coil a tem-
porary coil former having a peri-
meter or circumference of 508mm
is required. The author used a 152

"x 102mm chassis that was at hand,

but a suitable former can easily
be constructed from wooden bat-
tens if no ready made alternative
is available.

The winding consists of 35 turns
of 10/0-1mm p.v.c. insulated wire
wound fairly tightly around the
former (but not so tightly that it
will be difficult to remove the coil)
with leadout wires one meire long.
Four bands of insulation tape are
used to hold the winding together
so that it can be removed from
the former.

These initial steps of the search
coil construction are illustrated in
Fig. 5.
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Layout of components on the completed circuit board for the

Low Cost Metal Locator.

SHIELD

The search coil is formed into
an oval shape about 180 x 150mm,
and it is then a good idea to fit it
with a shield. This is not essential,
but without a shield there will be
a small change in the output fre-
quency when the search coil is
placed close to the ground, even
in the absence of any metal there.
This would make the unit more
difficult to use with a consequent
indirect loss of performance.

A shield can simply consist of
strips of aluminium cooking foil
used to completely cover the coil,
except over the band of insulation
tape at the point where the two
leadout wires emerge from the
coil.

A lead about one metre long
must be attached to the shield so
that it can be earthed to the nega-
tive supply. This can be achieved
by baring about 40mm at one end
of a p.v.c. multistrand lead one
metre or so long. The bare wires
are twisted together, heavily
tinned with solder, and then
tightly wound around the shield
close to where the two leadout
wires emerge from the coil.

To complete the search coil it
is tightly bound with a layer of
insulation tape to hold the whole
assembly together.

FRAMEWORK

Details of the wooden frame-
work used on the prototype loca-
tor are provided in Fig. 6. This
can of course be altered slightly
to suit the particular materials to
hand or locally available, but
make sure that the search coil is
held very firmly in place and that
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its leadout wires are not allowed
to simply flap around.

Strong, rigid construction is
essential, or as the detector is
moved around there will be small
changes in the output frequency
without any metal in the vicinity
of the search coil.

The main part of the case is
screwed to the handle part of the
framework using a couple of small
woodscrews. A hole is drilled in
the side of the case near to the
upright pole to provide an access
point for the leadout wires from
the search coil and shield (if
fitted). The final wiring of the unit
can then be completed. The lead
from the shield connects to the
earthed tag of SKI.

It is a good idea to fit a handle-
bar grip (as sold by cycle shops)
over the end of the handle. The
handle will almost certainly be too
small in diameter for the grip to
be a good tight fit over the end,
but this can be rectified by using
some bands of insulation tape
around the end of the handle.

IN USE

With a crystal earpiece plugged
into SK1 and the unit switched on,

—OPERATING LICENCE—

Under the terms of the Wireless
Telegraphy Act 1949, a licence
is required to operate this Metal
Locator in the UK. The unit has
been designed to operate on a
frequency of 125kHz, as such
the design should not be altered.
Anpplications for a licence should
be made to the Home Office,
Waterloo Bridge House, Water-
loo Road, London SE1.

by adjusting VRI (prrcr) it should
be possible to produce a strong
audio tone from the earpiece. It is
likely that it will be possible to
produce an output tone at virtu-
ally any setting of VRI1, but most
of these signals are weak spurious
ones, and it will be obvious when
the main response has been found
due to the far higher output
volume.

The variable resistor VR1 will
control the pitch of the output
tone, and if this is adjusted for the
lowest possible tone, the two oscil-
lators should lock to the same fre-
quency, producing a null in the
output. In use VRI is just slightly
offset from this setting so that a
very low pitched tone is produced.

Positioning of the circuit case and the
handle grip.

A very low output note will pro-
vide the best sensitivity since, for
example, a frequency shift of 10Hz
is quite significant on a 20Hz
signal, but would probably not be
perceptible on a signal at a fre-
quency of, say, 2kHz.

With VR1 set one side of the
null point it will be found that the
presence of most types of metal
produces a reduction in the out-
put tone, whereas an increase in
the tone will usually occur if it is
offset in the other direction.

Sensitivity is best if it is adjus-
ted so that a reduction in the out-
put pitch is provided, as a small
reduction in the pitch of a tone is
a little more easily detected than
a similar increase in pitch. X
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MIAI-MOBULES........
... iN COMBINCIEION

So far in this series, & number of audio mod-
ules have appeared. We thought it might be a
good idea to demonstrate how these can
be connected together and used in combina-
tion.

The Audio Effects Oscillator (Novem-
ber 1978, p. 818) is a good starting point
because it forms a handy source of signals,
It can be used in conjunction with the
Audio Modulators (February 1979, p. 86)
to manipulate the signal from some other
audio. source such asa radio tuner or the
output of the Microphone Amplifier
(December 1978, p. 862).

Several signals can be mixed and faded
in or out with the help of the Passive
Mixer (October 1978, p. 746). And, of
course, for more ambitious setups you
can build more modules and add them
toyour system.

If you don't want to be stuck with battery
power, the Versatile Power Supply
(March 1978, p. 157) enables them all to be
worked off the mains.

This really exhausts the ostensibly
audio modules, but if you happen to have
built the Meter Amplifier ((his issue)
it can be pressed into service as a low-
power monitor amplifier for driving a
high-impedance speaker {though iis
quality of reproduction is poor) and even
the Continuity Tester (January 1979, p
24) could be operated as a second variable
frequency audio source!

One important general pointis thatnone
of the audio modules produces any
appreciable ouiput power. They are
designed for use in conjunction with a
normal audio chain consisting of a power
amplifier with its own power supply unit
and preferably its own tone controls
because these are always a useful adjunct
to a sound effects "kitchen'' where weird
noises have to be cooked up.

DRAMATIC EFFECTS

The Audio Effects Oscillator in its
original form has a frequency control,
an output level control and an input
terminal for applying @ modulating voltage
if required, The modulation facility is
optional and the oscillator can be used as
a straightforward tone source.

It is very useful to build two oscillators,
one for frequencies in the speech and
music range and the other for very low
frequencies. In my .original article |
suggested a range of 1-30Hz for the v.L.E.
version. This, with suitable application of
tone controls, can produce passable
imitations of clocks ticking, hearts beating
and similar repetitive noises.

The other, higher-frequency oscillator
can be used on its own to make whistles
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and lower tones. Switched on and off it
can give “time pips’ or "morse code'’.

When modulated by the v.L.f. oscillator
it can produce quite a good imitation of a
two-note police siren. The quality of the
modulated output varies with the amount
of modulation voltage. A few tenths of a
volt produces continuously varying pitch.
A volt or so produced on-off modulation;
interrupted bursts of tone.

easily get into a muddle, with leads going
in all directions, so for any sort of perma-
nent or semi-permanent installation it
may be preferable to settle for a fixed
arrangement whose facilities though
limited are quickly got used to. Building
an exira Passive Mixer will enable a fair
degree of flexibility to be preserved.

A possible arrangement is shown in
Fig. 1 (but it must be stressed that the
user is at liberty to make any interconnec-
tions he likes and that this one is merely
for the purposes of illustration). Here the
v.Ii. oscillator ouiput is tied permanently
to the audio oscillator's modulation input.
The audio oscillator can still be used
unmodulated, however, by turning down
the v.l.f. output.

™ - — - -
i AUDIO EFFECTS
- - OSCILLATOR

| V.LF,
. { 1-30Hz)

T e e e e

pige) o PRGN
AUDIO EFFECTS
OSCILLATOR —
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PASSIVE |
MIXER
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APLIrIER MODULATOR
1
—

AUDIO
MODULATOR
2

|
I : = ' ‘- 5 T VA : 0

Using a pair of effects oscillators (one
v.1f., the other audio) you can equip your-
self to make tape recordings of stories
or plays with at least some of the sounds
needed for dramatic effects. You can, with
the aid of a gram deck and the mixer,
bring in background music as well. In no
time at all you can be your own radio
programme producer!

INTERCONNECTIONS

The most versatile means of intercon-
necting the various modules is old-
fashioned flexible leads with crocodile
clips at each end. With these you can
connect anything to anything and see
what happens. The snag is that you can

Ohn

The output of the microphone amplifier
i’s taken to one of the modulators. Modulat-
ing speech with a very low frequency can
produce “Dalek” type sounds. Modulafing
with a high frequency produces odd
sounding distortions. Modulating with
both at once . .. well, why don't you fry it
and seel

Connecting the audio oscillator via a
slide switch is useful for producing morse-
code-like sounds. Choose a swiich which
can be operated quickly and silently.

Modulating music (frem a radio, iape
deck or gramophone playback unit) at v.l.f.
produces atremolo effect.

No doubt readers will develop their own
tricks for making use of these audio modules.
If you hit on something useful, please tell
usabout it!
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ANY otherwise very good multi-

meters fall down rather badly
when it comes to measuring small a.c.
voltages. I have an excellent general
purpose multimeter, for example,
which in theory will measure down to
1 volt a.c. full-scale. Unfortunately, on
this 1V a.c. range its internal resis-
tance is a mere 300 ohms or so; this is
so low that in many situations accur-
ate measurement is impossible be-
cause the meter’s impedance loads
the circuit to which it is connected so
much that the voltage T'm trying to
measure falis.

Another problem is that a good
many of the audio voltages one would
like to measure are 100mV or less
and a 1-volt a.c. range cannot measure
them accurately.

An answer to this problem is to
provide the meter with a pre-amplifier
which does three jobs.

Firstly, it amplifies by some con-
venient small amount such as 10
times, which is enough to convert the
meter 1V range to a 0-1V (100mV)
range.

Secondly, it has a high enoungh in-
put impedance (in the present circuit
about 90 kilohms) to avoid serious
loading of the majority of sources of
audio signals.

Thirdly, it has the ability to supply
large enough output currents at a low
enough impedance to drive the meter.

The amplifier in this Mini Module
does all this but can do more besides.

MIAI-MOBULES.........

Handy “Beginner” projects based on simple circuits

and featuring a variety of building methods.

METEER AMPLIFIER

In addition to driving an a.c. volt-
meter it can also act as a self-rectify-
ing circuit to drive a d.c. meter with
a current proportional to the ac.
input voltage. In this way almost any
standard d.c. milliammeter or micro-
ammeter can be turned into a sensi-
tive af. voltmeter with a full-scale
deflection of around 100mV r.ms.

The same d.c. meter can also be
converted into a linear frequency
meter or a capacitance meter with the
aid of an external audio oscillator,
which need not be accurately cali-
brated.

THE CIRCUIT

The circuit consists of an opera-
tional amplifier in ic. form (which
provides the required gain) and a
complementary class B output stage
(which provides the output current).
Negative feedback (via R5 and R4 in
Fig. 1) sets the gain and removes most
of the distortion of the unbiased out-
put pair TR1, TR2.

With the values of R5 and R4 shown
the gain is 11. This is a very useful
gain when a d.c. meter is used for
a.c. voltage measurement because it
corrects for a cause of error which
would make the meter “read low”.

For use as a pre-amplifier for an
a.c. meter however a gain of exactly
10 is needed and can be arranged by
increasing R4 to 11 kilohms (for
example, two 22 kilohms in paraliel)
or by connecting 1 megohm across R5.

Fig. 1. Circuit diagram of the meter amplifier
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CONSTRUCTION

The prototype is housed in an
electrician’s metal switch box of the
type designed to hold two standard
sized square light switches. These are
the boxes (“patresses”) which are
often buried in house walls to take
flush-mounting switches.

The older kinds, designed for
deeper switches than the modern
“plaster depth” switches are more
useful for electronics construction and
are still obtainable. The box I used
measures 130 x 70 x 32mm deep but
anything similar should be usable.

The front panel is a piece of
Formica and to the back of this is
glued the circuit board, which in this
case is a piece of plywood. This was
converted inte a component board by
tracing the layout diagram and stick-
ing it to the plywood, then inserting
pins at every junction to act as solder
tags.

Miniature household pins were
used, of the kind known to stationers
as “lills”. These are about 15mm long
and can be inserted with pliers. They
are pushed right in until they hit the
Formica.

For lead-through connections I used
coppered hardboard pins. To avoid
damage to the panel and base, holes
were drilled for the pins, just large
enough to enable them to be pushed
through. They were then locked in
place by applying a “collar” of solder
where they emerged on either side.

It seemed hardly worth providing
an internal battery for a piece of
equipment which may only occasion-
ally be needed so the 9V supply was
also terminated on pins to enable an
external battery to be connected.

The component layout (Fig. 2) is
not critical and may be altered to
suit some other shape and size of
container.

USING THE AMPLIFIER

(1) As a Meter Pre-amp

For use as a “x10” meter pre-amp
the a.c. voltmeter is connected to the
ouTPuT terminals. The gain is set to
10 as described earlier, by adjusting
R4 or RS5. For gains other than 10
which may be needed for some
meters, keep R5 at 100 kilohms but
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use a new value for R4, calculated

from: R4 (new=100 kilohms (A—1)
where A is the required gain.

This formula should work for gains
up to about 100. Example: your a.C.
meter has a range 0-300mV and you
want to use the meter to convert this
to 0-50mV. The gain required is
300/50=6 and the formula shows that
the new R4 must be 100 kilohms/
6—1)=20 kilohms.

Note that the meter amplifier will
not give outputs of much more than
1V r.m.s., so whatever meter you use
in this mode must have a full-scale
deflection of 1V r.m.s. or less.

(2) As Self-Rectifying Meter Amp

To use as a self-rectifying meter
amplifier the meter must be a dc.
moving coil type, with a linear scale
and full-scale deflection of not more
than about 10mA. The d.c. voltage
drop across the meter should not
exceed 500mV (0-5V), at fullscale
current. (Most detached  milli-
ammeters and microammeters meet
this requirement but some multi-
meters on their d.c. ranges do not.)

It is not always realised that a class
B amplifier functions as a rectifier. It
does so in that the carrent drain from
the battery is in proportion to the
amplitude of the driving signal.
Measure the d.c. which flows through
either output transistor and you have
measured the strength of the signal.
If the amplifier is linear (distortion-
Jess) then so is the meter indication.

Ordinary class B audio amplifiers
are mnot suitable because the output
transistors are biased so as to pass a
small current even without an input
signal and a meter would read this
all the time. The class B output stage
in the Meter Amplifier is unbiased
and passes no current until an input
is applied. Most of the resulting dis-
tortion is removed by mnegative feed-
back and the drcuit gives good
linearity in meter terms though not in
hi-fi terms.

GoMPONENTS
Resistors

R1 10kQ

R2 150kQ

R3 220k

R4  10kQ see texi

R5 100k see text

R6 1kQ ?
All carbon film & 5% tolerance or ==
petter, 3 or sW. 3

Capacitors
¢ C1 220nF (0-22uF)
C2 220pF
C3 3-3uF)
C4 4IuF 10V elect
C5 220uF

Working voltage 12V d.c. or over,
Type and iolerance not important.

Semiconductors
IC1 741 operational amplifierin
8-pin DIL package
D1 1Ng14 or any small silicon
diode
TR1 2N3704 silicon apn
TR2 2N3702 silicon pnp

Miscellaneous -
Electrician's box for two swiiches,
deep type (or any box about 130 X
70 > 30mm). Formica for front panel
(Light coloured plain design so that
|etiering can be put on). Boits for
fixing pane! (usually 4BA); 4 off. ™
Plywood for base. Not too thin.
Pins for use as tags. 15mm long

S vllls”™. 2 inch hardboard pins,
coppoered, for lead-throughs. Earth "
tag. :

Since no output current can flow
unless there is an a.c. load it is neces-
sary to. connect a load resistance to
the ouTPUT terminals when the circuit
is used in this way. The required
value depends on the meter but is
easily calculated:

1oad resistance=1000/(twice meter
full-scale current).

If the meter current is in mA the
answer comes out in ohms; if in 1A,
in kilohms. Ezample: Meter current,

Fig. 2. Plywood circuit board glued to Fo
soldered to miniature household pins.
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rmica front panel. All components and wiring

2mA full-scale d.c; load reguired=
1000/4=250 ohms. Remember fo set
the gain at 11 for this application. The
d.c. meter is connected to the METER
terminals.

CAPACITANCE

If the load is a capacitance rather
than a resistance the current taken
depends on the frequency of the input
signal since the reactance (impedance)
of a capacitance goes down as the
frequency goes up. If an audio oscil-
lator with adjustable frequency and
output level is available this effect
enables the Meter Amplifier in its
self-rectifying connection to be used
as a capacitance meter.

Some sort of standard capacitance
is needed to set up the circuit. This
can take the form of any close-
tolerance capacitance of very roughly
the size you want to measure.

Connect the standard capacitance
to ourpur. Apply about 100mV of
audio to ineuT. Adjust the frequency
until the scale reading fits the stan-
dard: for example: if your standard
is 47nF adjust for a reading of 47.
Leave the audio oscillator as set and
remove the standard. Connecting the
capacitor to be measured will now
give a reading proportional to its
capacitance; for evample: 33nF will
read 33, and so on. The waveform of
the oscillator is mnot important.
(Readers who built Mini Module 2, the
Audio Effects Oscillator, may like to
try using it for this purpose.

FREQUENCY

Frequency can be measured by
much the same means as capacitance.
TFf a certain frequency gives half-scale
reading when a certain capacitance is
connected as the load then twice the
frequency will give full scale reading
and all lower frequencies will give
readings in proportion.

This is strictly true only if the
strength and waveform of the input
signal are kept constant. This is not
always possible, but variations can be
largely ironed out by applying an
oversized input signal, big enough to
overload the op. amp. The op. amp
output will then be a square wave of
constant amplitude.

An input voltage of around 1V is
suitable: don’t apply huge inputs or
you will damage something.

Example: You want to use the 50Hz
mains (at low voltage from an insu-
lated step-down transformer) as the
standard of frequency. Apply about
1V. Connect various capacifors to the
output until you find one (or several
in parallel) that makes the meter read
«50”. Tt will read other frequencies
in proportion, e.g. 33Hz will now read
“33” and so on.

Next month: Voltage Splitter
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'“SIes By R. W. Coles

s explained in Part 3, static
rRAM will be the likely choice
for most hobby purposes.

The 2112 (Fig. 4.1) is a typical
example of a static ram. This de-
vice is organised as 256 words of
four bits and is thereforea 1K ram.
Two of these chips used together
will provide 256 bytes of memory
which can be used for programs
or data in small microprocessor
systems. By adding further pairs
of 2112 devices and an external
chip-select decoder, a memory
array of almost any size can be con-
structed.

If you study the block diagram
of the 2112 you will see that there
are a total of eight address inputs
(2°=256) and four bidirectional
lines which provide the data input/

Ly

Ll

2 ROW MEMORY ARRAY
Ay SELECT 32 ROWS
32 COLUMNS
—f
A
P

| |

output connection to the micropro-
cessor data bus. The four remain-
ing pins are used for 5 volt power
(Voo and GND), Read/Write selec-
tion (R/W), and finally Chip Enable
(CE) which gates the data at the
current address on to the 1/0 bus,
and can therefore be used as a
chip select input in a large memory
array.

Notice that the memory latches
themselves are organised into a
32 x1 32 array (not 256 x four) and
that the low address bits select a
complete row of 32 locations from
which the three high address bits
select the required four data bits.

The select circuits are actually
logic gates, arranged as a decoder
in the row case, and as a data
selector for the coLumn case. The

data out of the column selection
circuits is connected back to the
data 1/0 pins via three-state buffers
controlled by CE and R/W to
ensure that memory data will only
be gated on to the bus when this
chip is selected and is in the READ
state. This ensures that during a
WRITE operation the data out of an
addressed location does not con-
flict with the input data, the out-
puts of the three-state buffers
being forced to the third, or high
impedance, state.

Well, so much for rom and rRamM.
Now let’s have a look at input/out-
put circuits.

INPUT/OUTPUT PORTS

Microprocessors operate very
rapidly. So when they carry out an
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Fig. 4.1. The Intel 2112 1,024-bit Static Random Access
Memory. No “refreshing” is required with this type of RAM.
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Fig. 4.2. The Intel 8212 8-bit Input/Qutput Port. All principal
functions of a microprocessor system can be implemented.
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At first reading, information about ROMS, PROMSs,
EPROMs and RAMs is all pretty confusing isn't it. But
don't despair, it's really guite simple, and the best way to
prove it to yourself is to build a RoM of your own so that
you can find out at first hand just what makes these
mysterious circuits "tick."

The rRoM design presented here is not really intended
for use in a real microprocessor system because of its
limited capacity, but it's not just an ornament either, and
I have no doubt that you will be able to dream up all sorts
of uses for it. (One possibility would be to expand the
design to provide, say ten seven-bit words so that you
can make a “custom programmed"” seven-segment
display decoder.)

The circuit of our home-brew RoM is shown in Fig. 4.4.
As you can see, it uses readily available TTL parts,
four 7420 dual four-input NAND gates, one 7404 hex. in-
verter and one 74125 quad three-state buffer. The only
other things you need are four tkohm resistors and some
IN4148 diodes.

The circuit shown provides a 32-bit RoM organised as
eight four-bit words, but this is easily expanded by adding
an extra 74125 device to give a 64-bit ROM organised as
eight words of eight-bits. Expanding the number of words
is a little more difficult.

CIRCUIT OPERATION

The 7420 gates are used to perform the address decode
and the ‘chip select'” function. Individual four-input
gates will give a “low" output only if a// their inputs are
“high", in normal NAND gate fashion. Each gate is con-
nected to a particular combination of the address inputs
which are buffered and inverted by the 7404.

The three address inputs have a total of eight possible
states from A0, A1, A2=logic zero or “low” to A0, A1,
A2=logic one or “high™., Each word in the ROM must
respond to one of these eight combinations and this is
what the 7420 gates are for.

Consider the address patiern 010. This is the address
code for word number 2 in_the RoM and so gate number 2
is connected to A0 A1 A2. Only when the pattern 010
occurs on the address inputs will all of these three signals
be at a logic one, and in this event the output of gate 2
will go low, providing the common CJS input is also a one.

Notice that only one gate output will be low at any one
time, and also that if we had several of these RoOMs

wired up as a larger memory array, we could select between
them by using external gates driving their individual
C/S inputs. The use of the C/S input then, is to allow
memory expansion—easy isn't itl

Well, we have selected our word in the memory, but
what happens now? The horizontal lines in the ROM
matrix can be thought of as “word" lines, and the vertical
lines can be thought of as *'data™ lines. To program a
logic zero into any data bit location, all you have to do is
connect a diode between the data line and the word line.
To program a logic one, you don't make any connection
at all. Let's see what happens.

With our 010 input code, the output of gate 2 is low and
if there are any diodes connected to this word line they
will pull their respective data lines low also. The data
lines which are not connected to word line 2 with a diode
will remain high, pulled there by the 1kohm resistors.
The result is a pattern of four logic levels applied to the
input of the 74125,

A low level on the common “three state control” input
of the 74125 will transmit that pattern to any exiernal
circuit, and in a microprocessor application the OE
signal as it is often called, would be in the form of a fast
low-going pulse. With a handful of IN4148 diodes you can
go through programming each word to have any four-bit
data pattern you desire, using a soldering iron as a pro-
gramming aid|

What you have made is not really a rRoM is it? It's
actually a PROM or even a ePROM if you are good at
unsoldering diodes! But if you think of yourself as the
manufacturer, and if you encapsulate your completed
circuit in @ block of Araldite, itreally is a Rom | suppose.

Those who know something about logic have probably
realised that the diodes and the 74125 form OR gates
with the distinction that the number of inputs on these
gates varies with the number of words which happen to
have zeroes programmed in those bit locations. If you
don't quite see how it works, build it. You can use toggle
switches on the address and C/S lines, and for test pur-
poses you can wire OE to ground. You can use L.E.D.s at
the outputs: of the 74125 (don't forget a series resistor)
or you can use a meter.

Once you understand this circuit, other memory circuits
are eavy. To visualise a RAM for example, just imagine
flip-flops being used in place of diodes!
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Fig. 4.3. The Intel 8251 Pro-
| grammable Communication
Interface. This is 2 Universal
‘ Synchronous [ Asynchronous
Receiver/Transmitter (USART)
<wosr | chip designed for data com-
munications in microcomputer
systems.

output operation, to send an eight-
bit word to a peripheral device
such as a seven-segment le.d. dis-
play for example, the data word
remains on the miCroprocessor
data bus for only a few micro-
seconds. This isn’t much use to the
display as it stands of course, and
so it is necessary to add an eight-bit
storage latch to the system which
is strobed at just the right time to
catch the data sent by the micro-
processor and hold it for the peri-
pheral as long as may be necessary.

LATCH REQUIREMENTS

Now an eight-bit latch is no great
problem, a flick through your old
“steam-TTL” data book will reveal
Jots of likely candidates, but before
declaring “problem solved” let’s
think about what other features
we need in this application.

First of all, the latch inputs must
not load the data bus too much.
(Rule out the rusty old T475 latches
you had in the junk box!)

Secondly, the microprocessor
may need many of these output
ports, and so it sends out a port
address to select the one it is about
to talk to. We therefore need a
latch which can be ‘“selected” as
well as ‘“‘clocked.”

Finally, we need to consider the
requirement for input ports be-
cause latches are used for output
and input, and a device which can
do both jobs will be an asset.

For input ports, the latch is
simply connected the “other way
round” so that its inputs are con-
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trolled by the peripheral (say a
keyboard) and its outputs are con-
nected to the data bus. In this case
the microprocessor does not want
the latch outputs controlling the
bus when the port is deselected
and so we add the further require-
ment of three-state outpufs, so
that a high impedance is presented
to the bus for most of the time.

INPUT/QUTPUT CHIP

One device which meets all of
these requirements is the 8212
eight-bit input/output chip made
by Intel and others. (Fig. 4.2.)
When used as an output port the
inputs DI 1 to DI 8 are connected
to the data bus, and the outputs
DO 1 to DO 8 are connected to
whatever peripheral component
(lamps, displays, relays, printer,
etc) the system needs to drive.

To make an input port, just con-
nect up the other way round,
although in this case the peripheral
components may be switches, sen-
sors, or a keyboard, for example.

Address selection is carried out
by means of the DS1 and DS2 in-
puts, which may be enough by
themselves in some smaller sys-
tems, or may be driven by the out-
puts of a memory decoder chip in
larger ones.

Data is clocked into the latches
with the STB line which is con-
nected to the control bus in the
case of an output port, or is con-
trolled by the peripheral device
for an input port.

A reset line, CLR, is provided to
clear the latches. This can be con-
nected to the microprocessor reset
line so that the system is initialised
when power is applied.

The three-state output buffers
only need their third state when
the 8212 is used as an input port.
In this case the DS1 and DS2 in-
puts control the three state ouf-
puts, only allowing the latch data
through to the bus when the port
is selected.

For output port use, this three-
state facility isn’t required, and so
a mode input, MD, is provided so
that microprocessor output data
can remain available whether the
8212 is selected or not.

The other flip-flop and gates are
for use in a very powerful type
of microprocessor input/output
scheme called Interrupt Driven
1/0, and we may return to this in
later articles.

L.S... CHIPS

The 8212 is a very handy chip
to have around, but really it’s no
more than a super-TTL part and is
quite modest in its capabilities
despite the appearances of its
bulky 24-pin package!

By using MO0S LSI technology,
chip manufacturers are able to
produce much more useful devices
than the simple 8212. Chips which
can be changed from input to out-
put under software contrel, and
chips with three eight-bit I/0 ports
in a single 40-pin package are all
available, at a price!

These input/output “systems”’
make microprocessors even more
powerful and at the same time
they reduce the amount of soft-
ware needed for some jobs. Some
of the many complex peripheral
chips now available do special dedi-
cated jobs, and one such device is
known as a UART (Universal, Asyn-
chronous, Receiver/Transmitter).

A vuarT lets a microprocessor
system talk not in parallel eight-bit
bytes, but in a serial bit-by-bit
fashion to peripherals such as tele-
typewriters or VDUS. The UART con-
tains a serial transmitter, a serial
receiver, and all the control cir-
cuitry to make the communication
timing and formatting “‘trans-
parent” to the microprocessor. One
example of this type of device is
the Intel 8251 Programmable Com-
munication Interface. (Fig. 4.3.)

To be continued
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5 Function
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month, date, auto
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quality metal
bracelet.
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STOP WATCH.
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ALARM 6 Function
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month, date, back-
light, 24 hour
ALARM.
Adjustable stainless
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back-light, auto
calendar.
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Auto calendar and
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Electronic
LED Alarm Clock

Features and Specification

Hour/minute display. Large LED display with
P, and 3larm on indicator. 24 Hours alarm with
onfoff contral. Bisplay flashing for power loss
ndication. Repsatable 9-minute sncoze. Display
bright/dim modes control. Size: 515" x 393" x
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Weight- 1.43 1bs (0,65 kg)
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DIGITAL
LED CLOCK

Automatic brightness control. Weekend
alarm cancel.

Features and Specification:

Hour/minute dispiay. Large LED display with
pm. and alarm oo indicatoe. 24 Houts afarm with
on-off cantrol. Display flashing for power lom
indicatol. Repeatable 8-minu =, Aute-
matic brightniss control. Wl starm canced
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Guaranteed same day
despatch.
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ELECTRONICS
& TIME CENTRES
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67 High Street, DAVENTRY

Northamptonshire
Telephone: 03272 76545

South of England
327 Edgware Road
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Telephone: {(01) 723 4753
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RECENTLY. BBC audience research
has suggested that more than 40
per cent of all radio listeners tend to
keep their receivers tuned to just one
single channel. It is by no means
certain whether this is due primarily
to preference (channel loyalty), lack
of information on programme
schedules, ingrained sloth, or as |
suspect, lack of confidence in their
ability to tune to other channels.

Very few listeners really bother to
memorise wavelengths or frequencies
and at best tend to remember the “spot
on the dial". In some parts of the
world “channel numbers'" are used,
particularly for w.h.f./fm. stations.
Almost certainly a large number of
radio listeners cannot readily find
their way among the radio waves
without the distortion that comes from
inaccurate tuning or (on v.h.f.) the
unpleasant sounds that stem from
signals below the “f.m. threshold”
unless some adjustment or reposition-
ing is made at the same time to the
telescopic rod aerial.

A couple of years ago, Duncan
MacEwan, BBC's Chief Engineer,
Radio, described his “ideal” radio set
of the future. First on a long list of
requirements was the elimination of
the conventional dial and the elimina-
tion of all manual tuning in favour of
’Epuch-buﬁon or “memorised” selec-
ion.

In support of this view, | consider
that one of the more important bene-
fits to the viewer that came from mov-
ing television on to u.h.f instead of
v.hf. was the general adoption of
push-button channel selection instead
of the old “turret plus fine tuner”,
Anyone of any age can readily change
channels even if they do have to get
up from their chairs to do so. The
recent attempts to popularise quite
complex remote control systems for
television (some including “multi-
function' buttons which do different
things at different times) seems to me
a retrograde step, at least for older
viewers.

For some years | used a three-posi-
tion switch-tuned v.h.f. tuner which,
in combination with automatic fre-
quency control, proved extremely
easy and reliable to use; however
when LBC and Capital Radio opened
in the London area | was forced to
modify the unit so that it now includes
a manual tuning knob.

Simple to operate is not necessarily
the same thing as electronically
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simple, of course. Indeed some of the
latest tuning systems on the new,
better-class of shoriwave receivers
are often electronically complex but,
almost for the first time, make it
reasonably simple for the owner to
tune to a required station without
having ‘*‘safe-cracker's fingers”—
though the constantly changing con-
ditions of h.f. will never make short-
wave broadcast reception (uniless we
eventually have 26MHz satellite trans-
missions) really granny-proof.

Saturday's private army

The dreadful news of the brutal
death of Airey Neave, M.P.,, in the
House of Commons car-bomb ex-
plosion brought back to me memories
of the month | spent as an “unofficial"
radio operator for his Escape-line
Unit (1S9) in Holland in 1944.

At the end of October, that grim
winter, | had come with an MI6 officer
to Nijmegan where there existed, un-
known to the enemy, a private power-
supply telephone network over which
it was possible to talk directly to
Dutch Resistance groups in the
occupied north of the country. But
hardly had | set up my radio station in
a house on the outskirts of the town
when Major Fraser (Hugh Fraser,
M.P., one-time SAS and Phantom
officer) then second-in-command to
Airey Neave (“Saturday" of MI9)
arrived next door with his own signals
operator. Foreseeing mutual inter-
ference, | attempted to argue prior
rights but my claims were cheerfully
swept aside by the simple expedient
of 1S3 moving into both houses and
taking me over in a manner, | soon
realised, that had characterised the
Escape Unit's roystering campaign
across France, Belgium and Holland.

It had certainly been an imaginative
War Office appointment to put Airey
Neave, the first British officer to
escape successfully from Colditz,
in charge of 1S9 whose official task
was to recover “evaders” (aircrew and
others hidden in occupied territory)—
but it was asking a lot of an essentially
gentle character, no matter how
resourceful, to keep fully under his
control the cheerful tearaways and
tough romantics who made up his
small “private army", which had by
then expanded to include sundry
Canadians, Belgian SAS parachutists,
Belgian and Dutch resistance workers.

They came to Nijmegan fresh from
the first highly successful “Pegasus”

operation which brought back some
140 Arnhem survivors, but still em-
barrassed by the loss of Peter Baker
(“Harrier", later to be first an M.P.
and then a guest of HM Prisons)
who had gone bravely but foolishly
and against orders across the rivers
into occupied territory. 1S9 began
planning a "Pegasus 2" operation
but from the first such plans seemed
doomed. Baker had been in close
touch with “King Kong" (the Dutch
resisiance leader who had been
turned by the Germans) and there had
also been an ill-advised press con-
ference at which one of the senior
officers brought out in Pegasus had
spoken openly of the many Arnhem
evaders still hidden on the wrong side
of the rivers, Maas and Waal.

However, Pegasus 2 was helped
by unusually good communications:
apart from the power-supply telephone
and 450MHz *'S-phones' there were
clandestine h.f. links via London and
Eindhoven, including those of the
Dutch internal radio service of the
RVV and OD resistance groups.
After several weeks of preparation,
the operation proved, as Airey Neave
described it in his book *“Saturday
at MI9", a grim disappoinitment. Many
of the evaders were killed or captured
in a carefully prepared ambush and
it was clear that the Germans knew in
advance what was afoot.

But although Pegasus 2, the last
major evader operation mounied by
IS9, was a tragedy, it should not be
forgotten that the exploits of the
escape-lines of MI9 as a whole were
remarkably successful, with several
thousands brought out of occupied
Europe. .

Shortly afterwards | left Nijmegan
and the private army of 1S9+o pursue a
rather different aspect of the secret
radio war that continued until May
1945, taking as a souvenir of those
interesting weeks one of IS9's silk
escape maps that is on my wall now
as | write this small tribute to the
man who led it.

New Contacts

Those short-wave enthusiasts and
radio amateurs who assume that
reflection from the F2 layer of the
ionosphere always fades out above
about 30MHz have been caught out
already in this high maximum sunspot
cycle.

Apart from reports of the reception
of British television signals in the
United States, many long-distance
signals have been heard in Europe on
the 50MHz amateur band (not normally
available to amateurs in the UK).
Signals from North America, South
America and southern Africa have all
been heard at good strength.

“A new world record has been set up
with a two-way 50MHz contact between
amateur stations in Argentina and
Korea.
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MADLEY—

With phone calls to and frem Britain doubling every four
to five years, and telex and computer data growing just
as fast, the strain on the Post Office resources increases

each year.

Currently running at 12 mi

Ilion 2 month, of which 4 mil-

lion are accounted for by Intercontinental calls and Six

out of every ten go by satellite
To help cater for this huge £

rowth in overseas phone calls,

the Post Office has just brought a new satellite comununica-

tions station, Madley 1,
Hereford.

Olympic Feat

Seventy radio and 18 TV
studios will be used at the
Moscow Olympic Games in
1980. They will need 135
mixing consoles and to
achieve all the programme,
switching and talkback lines
a total of 500 full-sized 19-4inch
racks of equipment will be
needed.

Among the other equip-
ment needed are 576 monitor-
ing loudspeaker systems and
77 technical checking and
control desks.

- Shetland growth

New primary and secondary
radars are being supplied to
Sumburgh Airport in the
Shetland Isles by Marconi
and Cossor as part of 2 £30
million airport development
programme.

2R7

into operation

at Madley near

North Sea oil has made

Sumburgh Britain’s fastest
growing airport. Last year it
averaged nearly 1,000 aircraft

movemenis 2

week and

handled nearly 700,000 Dpas-
Sengers.

t
|

Believed to be London’s
frst “walk-around” Computer
Store has just been opened in
Tottenham Court Road, 2 well

known landmark amongst
amateur electronics
enthusiasts.

At the Byte Shop, its name
is derived from the computer
technical term for a umnit of
information, everyt hing
needed to computerise a
small to medium sized busi-
ness is on show, from a few
hundred to thousands of
pounds.

In parallel with the rising

Just the Byte

With a diameter of 32m
(105ft), this dish aerial is the
biggest so far built for the
Post Office, and will even-
tually be carrying up 1o 2,000
phone, telex or computer
data calls, as well as TV trans-
missions, between Britain
and East Africa, the Middle
and Far East, India, Australia
and New Zealand. Its power-
ful microwave radio signal,
operating in the 4/6GHz band,
is beamed to an Intelsat IVa
satellite positioned 22,300
miles out in space over the
Indian Ocean.

The site at Madley was
selected, after a three-year
search, for several reasons,
namely: an “electrically
quiet” area free from radio
interference, particularly
from the inland microwave
network which uses the same
frequencies. Plenty of room
for expansion, altogether six
such aerial complexes are
planned. And, finally, easy
access to good telecommuni-
cation links with London.

Work first began in autumn
1976 and it was built for the
Post Office under a contract
in which Marconi Communi-
cations Systems Lid, was
prime contractor, supplying
the radio and communica-
tions equipment and super-
vised the main sub-contrac-
tors IDC Ltd. (buildings) and
the Mitsubishi Electric Cor-
poration (aerial dish). As

NEW LAUNCH

The latest in the UK/Ariel
series of scientific satellites,
UKS, is scheduled for launch
on Ascension Day, May 24,
from Wallops Island, Virginia.

demand for business and
educational-type systems, the
leisure and home computer
markets have come into their
own in recent times. For
these, the Byte Shop offers
a broad selection of advanced
computer games, with shop-
pers being invited to pit their
skills against chess, poker
and backgammon Pprograms
compiled by “experts”. Small
computers that help with
personal budgeting, calculate
the income tax and iook after
the timing of HP. instal-
ments, are also on view.

|

O —

prime contractor, Marconi
Communication Systems also
co-ordinated the efforts of an
international team of sub-
tractors including Mitsubishi
Electric Corporation, Japan,
for the antenna sub-system
and Comtech, in the USA for
the low-noise amplifiers.

It is foreseen that Madley
1 will be used with the next
generation of international
telecommunication satellites,
Intelsat V, where the system
channel capacity will be
doubled. In terms of quantity
of equipment, Madley 1, with
its 32-metre antenna, is one
of the largest satellite earth
stations operating in the
Intelsat system. In all, 55
chains of receiving equip-
ment, 14 chains of trans-
mitting equipment and 10
high power amplifiers give
Madley 1 the capability to
communicate with about 40
countries simultaneously and
Marconi is already manufac-
turing equipment to extend
this capacity.

So far, the Post Office has
spent about £10 million at
Madley, under its £1,000 mil-
liop-a-year programme of
investment In IewW plant
needed to cater for growth
and provide for new services
in the future. Of this Mar-
coni’s share has been £6 mil-
lion and IDC of Stratford on
Avon share £1 million.

It will carry cosmic ray and
X-ray experiments designed
by Leicester and Birmingham
Universities, and University
College London, to extend
knowledge of high-energy
astrophysics. The Royal Air-
craft Establishment also has
two experiments in the pay-
load in the field of solar and
CMOS arrays.

The project is funded by
the Science Research Council
and cost £4+0 million with
Marconi Space and Defence
Systems as main contractor
for the spacecraft.

China Trade

Trading with China, now
the “in” thing, is nothing new
to SE Labs (EMI) Lid. Recent
£500,000 for

equipment are only a follow-
on from trading links
established some 15 years
ago.
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. . . from the World of Electronics

—=ANALYSIS

DOING TRICKS WITH PACKETS

During the next few years we can expect to hear quite a
lot about packet switching. The idea is to load international
communications networks far more effectively and thus help
to contain the enormous increase in traffic already forecast
without a proportionate increase in the number of com-
munications channels.

One way of obtaining higher utilisation is to increase the
speed of transmission so that for any given length of time a
longer message can be transmitted or, conversely, for a
given message length the transmission time is reduced. This
1s already happening but once a channel is “seized" it is
occupied by the subscriber for the duration of his call
whether or not a message is actually being transmitted. And
if there are pauses, then the time taken for pauses is wasted.
But if the channel is shared by a number of subscribers or
users and they are sending and receiving at comparatively
low data rates on their local lines, all their messages can be
interleaved at a high data rate on the trunk channel and it
can be used continually by all subscribers rather than inter-
mittently by single subscribers.

One way of doing this is to break up each message into
small *‘packets” of information at local packet switching
exchanges and squirt the packets down the high speed link.

The packets are then re-assembled into the complete
message at the remote exchange and passed to the recipient.
Although the user has lost exclusive use of a line because
other peoples packets are also being transmitted, it all
happens so quickly that the user appears to have a contin-
uous and exclusive path.

You can see the snag right away. Imagine yourself at the
receiving exchange of the high speed trunk channel with all
these bits of messages coming in a constant stream, none of
them as complete messages and for different destinations.
Happily electronics comes to the rescue in the form of the
mini and micro computer. Each packet of message is tagged
with destination and with error protection codes and the
sorting and switching is all automatic. So is automatic routing
so that if long-distance satellite links are full your message
can go by submarine cable or vice versa, Conversion of local
low-speed data to the high-speed long-distance links and
reconversion at the remote end is also automatic.

Packet switching is already in use on some private data
networks. With the huge growth in data traffic it must come
universally on the public networks and electronics will make
it possible. The British Post Office has just started a packet
switching service to the USA and will start extending the
system to internal use next year.

Téke-ove(s

Taking over the former
Tandberg colour TV factory
in Scotland is Mitsubishi. The
Japanese audio company
Aiwa is reported as being in
negotiation for a plant in
Ulster.

Japanese electronics com-
panies already manufactur-
ing in the UK as Sony,
National Panasonic (Matsu-
shita), Hitachi (with GEC)
and Toshiba (with Rank), the
last two being joint ventures.

The latest entry into the
great large scale memory
race is ITT Semiconductors.
Their Footscray, Kent, divi-
sion is f{o produce a 64k
random aceess memory
(RAM) with samples avail-
able by mid-year and produc-
tion by the end of the year.

At present they manufac-
ture 4k and 16k memories
and the 64k device is part of
a £10 million development
programme, of which £2
million is being funded from
the Department of Indusiry.

PRESTEL GOES PUBLIC

The Post Office Prestel viewdata system (available
only in the London area), got away to a “low-key”
start with only 400 or so private subscribers due, it
was said, to non-availability of suitably adapted TV
sets. Rapid expansion of the service is, however,
expected with a hoped-for million customers in the
UK after five years: 3

Later this year the public service will become avail-
able to business users as well, and will be extended
to Birmingham, Manchester and Edinburgh.

Prestel is based on the world-leading viewdata
system invented at the Post Office’s Research Centre.
It puts, it is claimed, Britain years ahead of any
other country in the mass marketing of electronic

L

Brian G. Peck

New Standards

The first part of a major
revision of BS3549 “Methods
of Measuring and Expressing
the Performance of Tele-
vision Receivers” has just
been published by the British
Standards Instituie.

Of particular interest to
television manufacturers and
service engineers, it is being
extended to include appro-
priate requirements for
colour television.

Part one is entitled
“General Considerations and
Electrical Measuremenis
Other Than Those at Audio
Frequencies™ and copies can

be obtained from BSI Sales
Department, price £12-20. The
complete works will consist
of four parts and will be
issued at a later date.

A solid-state matrix camera
for industrial and commercial
use has been developed by
Reticon Corp. It has 10,000
Dphotodiodes on a 6mm sqguare
silicon chip. If can be used
for generating a TV picture
or for applications like
optical character recognition
and patfiern and shape recog-
nition. UK agent is Herbert
Sigma, Letchworth, Herts.
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information.

Overseas Sales

The Post Office has ex-
ploited this world lead by
selling the technology to
West Germany, The Nether-
lands, Hong Kong and the
USA, and is currently en-
gaged in sales discussion
with many other countries,

The latest couniry to sign
an agreement to purchase
Prestel software is Switzer-
land. This takes the form of
programmes, or instructions,
which control the operation

of the computer on which the
information is stored.

Like those with Germany
and Holland, the Swiss deal
is for the “pilot trial” soft-
ware, designed primarily for
demonstration and informa-
tion development. Because
Switzerland is multilingual,
all the index pages will be
translated into French and

rman.

The Post Office budget for
Prestel this year is £30 mil-
lion and the technology is
selling world-wide.




with Keith Cadbury

ONCE one “goes into” electronics,
and friends and relatives discover
one’s new interest, the well-meaning
darlings start to off-load all manner
of old electrical fittings and super-
heterodyne white elephants. We smile
and thank them politely, dumping
ninety per cent of it straight in the
dustbin, but we do not discourage
them, for the odd ten per cent of their
junk may prove of value.

‘Such was the case when I took
delivery of a car boot-load of old 15A
ceramic wall sockets and plugs, from
a relative whose house had recently
been rewired. Having decided that
15A plugs do not marrty easily with
0-1 inch Veroboard transistor and i.c.
layouts, the screws were removed, and
the rest dumped. i

Amongst this stuff was also a few
yards of heavy duty wiring cable,
which was kept, for some unthinkable
contingency. This cable, some 15mm
wide, and 8mm thick, and covered in
heavy grey plastic sleeving, has made
a fine headband for the home-made
stereo headphones which I describe
this month.

The Stereo Headphones des-
cribed here can be constructed
with items that will be found in
many a junk box, yet the prototype
was found, after many comparisons,
to be capable of better sound re-
production than some commercial
phones.

First, acquire two plastic meas-
uring cups, as found in tins of
Smash instant potatoes. Purchase
two 76mm plastic flowerpot saucers.
After drilling a # inch hole through
the centre of each flowerpot saucer,
you will find that a 57mm diameter
loudspeaker will fit snugly between
the flanges on the underside of the
saucer, and that the Smash meas-
uring cup will fit over the two, with
an -amount of swivel adjustment
available from the “ball-and cup”’
movement.
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The prototype earphones were
made with loudspeakers having a
nominal impedance of 756 ohms,
which allows them fo be used of
course with any output up to that
impedance, and the higher rating
means that they are slightly re-
duced in sensitivity, which is an
asset particularly when the phones
are to be connected to the loud-
speaker outputs of equipment that
does not boast an earphones
socket.

Obtain a length of heavy duty
electrical cable (as referred to
above). About 460mm should be
sufficient.

The beauty of a headband made
#rom such cable is that it is suitably
bendable, already covered, and has
insulated conductors through the .
middle. With.a litile manoeuvring,
the copper conductors can be cut
and worked back into the outer
slesving, after soldering a length of
single- or multi-stranded wire of
more manageable diameter, to the
ends of the two outer conductors.

Drill a % inch hole through the
cantre of the cable, about 20mm
from each end, make a similar
diameter hole through the centres
of the Smash measuring CUps, and
fix with suitable bolts, washers and

uts.

Now fix the speakers to the
flowerpot saucers, a suitable ad-
hesive being UHU, or aircraft glue.
After making two tiny holes in
suitable places in each cup, thread
the small wires through, and allow-
ing the minimum working length,
cut, bare and solder to the speaker
at one end, soldering the wires to
the speaker at the other end.

Heavy~-duty cable

Thin connecting
wires soldered
to heavy-duty
cable

o e ROETE

Cotton wool

Sy A £ A by N

76mm Fiowerpot
saucer

L\
3-Core lead to) \\
Jack plug \' \

A suitable hole is made in the
second cup also for the supply
lead, which must have three cores
—low-current mains cable would
suffice, although the writer used
four-core GPO cable, one core
being cut back, and not used.

Having bent the headband into
shape, and checked that all is
working OK, the saucer baffles and
cup enclosures are now adjusted
to suit the wearer, and then glued
together.

After fixing a stereo jack plug
to the other end of the supply flex,
the headphones are ready to be
used. Some sort of lambswaool,
chamois leather or plastic edging
could be affixed to the edges of the
plastic saucers, but the bare rims
have proved to be very comfortable
when worn for long periods of
recording, and ceriainly less
“sweaty' than conventional padded
plastic ‘muffs previously endured.

The omission of such material
probably also improved the bass
response, through direct contact
with the bone area around the ears.
In tests, there seemed to be re-
sponse even when a 100Hz Baxan-
dall bass circuit was adjusted.

Such a claim would appear to be
unlikely, and the only explanation
seems to be that there is a direct
transmission of bass notes through
the bone. The 76mm flowerpot
saucer does however allow a
greater area for resopance than
conventional headphones. and this
may also contribuie to the in-
creased sound spectrum evident.

LEFT

Earth

e e
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By J. Herron

IT 1s vimTuarry impossible today
to build a pocket radio which
can compare in price and perfor-
mance with the mass produced
Japanese radios which are cur-
rently on the market. To build a
' radio of similar performance
would involve a great deal of time
and would probably cost much
more than if you had purchased
one in the first place.

However, the cost is not the
most important factor in this
hobby, it is the experience and
knowledge gained and the excite-
ment of putting together electro-
nic components to produce, in this
case, a source of entertainment
and information.

This receiver is not intended to
compete with the far superior
superheterodyne type of radio, but
was designed with simplicity in
mind and the use of a p.c.b. makes
it a suitable project for the
novice constructor.

CIRCUIT DESCRIPTION

Two integrated circuits are used,
one is the ZN414 tr.f. radio ic,
the other an LM380 small power
amplifier i.c. The circuit diagram
of the radio is shown in Fig. 1.

The ZN414 is in itself a com-
plete a.m. receiver (less aerial and
tuning capacitor) and as such could
be used on its own without an
amplifier if only headphone recep-
tion is required.

This i.c. requires a supply of
between 1-1 and 1-5 volts, and
unless this is reasonably stable,
whistles and distortion will result.
Perhaps the easiest method of ob-
taining this voltage is the system
shown in the circuit. Here two
diodes are connected in series
across the supply voltage.

ZaA

In a silicon diode, the junction
does not conduct until the poten-
tial across it reaches a certain

minimum, about 0-6V. When the

diode does conduct the voltage
across it remains steady at this
voltage. Thus with two diodes
connected in series we obtain
1-2V, which is within the limits
of the i.c. Resistor R3 is a current
limiting resistor for the diodes.

TUNED CIRCUIT

The tuned circuit, consisting of
L1 and C2 selects the required
frequency. After amplification
and detection within the ic. an
audio output is available at pin 3,
and thus across the volume con-
trol VRI.

Resistor R1 provides feedback
between the output of IC1 and its
input. Resistor R2 together with
the supply voltage sets the over-
all gain, and in most cases will be
sufficient. However there may be
times where more sensifivity is
required, if this is so then the
value may be adjusted to suit.

Fig. 1. The complete diagram of the Pocket Radio.

However, the value is rather criti-
cal, and if a value very different
from that specified is used, it may
result in instability.

With the given values for L1
and C1, a high Q tuned circuit is
produced resulting in good selec-
tivity. The values of both coil and
capacitor may be altered if a
tuning range other than medium
waves is required. It is possible
by careful changes in values to
tune from the long wave band up
to the 160m Amateur band.

AUDIO AMPLIFIER

As the output from the ZN414
is unsuitable for direct connection
to a loudspeaker an amplification
stage is incorporated in the form
of 1C2, a general purpose audio
i.c. type LM380. This i.c. has a
fixed gain of 50 and can deliver
up to 2 watts.

The only component which
needs to be mentioned is C5. This
decouples the power supply and
eliminates instability. It is impor-
tant that this is mounted close to
the i.c.

All the wiring details are shown
in Fig. 2. A printed circuit board
layout is shown and in the
interests of stability this should be
used. It is possible to use some
other form of wiring, such as strip-
board but this is not really to be
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COMPONENTS

Resistors
R1 100kQ
R2 100Q
R3 15kQ
All #W carbon =5 %

Potentiometer
VR1/S1 5 kilohm log. with
ganged switch.

Capacitors

C1 0-01uF polyester

C2 126pF nominal, plastic
dielectric funing
capacitor

C3 0-22uF polyester

C4 10uF 10V elect.

C5 0-1uF polyester

C6 4-TuF 10V elect.

CT 100uF 10V elect.

Semiconductors
IC1  ZN414 t.r.f, radio i.c.
IC2 1LM380 audio amplifier
D1, D2 1N4002 silicon diode
(2 off)

Miscellaneous

L1 80 turns 28 s.w.g. enam.
IC1 UNDERSIDE copper wire (see text)
LS1 8Q60mm diameter

loudspeaker

B1 9V PP3 battery
Plastic case type PB1 or simi-
lar, minimum size 115 x 75 x
40mm; printed circuit board;
ferrite rod, 10 x 75mm; 28s. w.g.
enamelled copper wire; bat-
ery clip to suit B1; one 14-pin
i.c. socket; small round con-
trol knob; tuning knob 40mm
diameter; connecting wire.

Fig. 2. Complete wiring details for
the radio. Attop left is shown the
topside of the p.c.b. and its position
in the case. Note also the positions
of the battery and coil. Itis important
that they are placed in these posi-
tions otherwise the lid will not fit in
place. Next comes the rear of the
front panel showing the connec-
tions required to the various con-
trols. Finally at botiom is the under-
side of the printed circuit board,
which is shown full size.

wonnj
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recommended. Incidentally for
those who have never made a
p.ch., this is an ideal project to
start with as it is very simple to
build.

All interconnecting wires should
be as short as possible, particu-
larly the leads from the coil to
the tuming capacitor, and from
the capacitor to the board.

If the beginner is unsure about
his ability to solder, particularly
IC1, it is recommended that a
three-pin transistor socket is used.

CASE

The prototype was built in a
commercial plastic case, type
PB1. There is of course no reason
why a different case already to
hand cannot be nsed, providing it
is not metal and has minimum
dimensions of 115 x 75 x 38mm.
No drilling details are given as
they and the size of the case will
depend to a large extent on the
size of components used.

The p.cb. was mounted on the
bottom of the case using two 6BA
screws and nuts. The battery can
be held in place by double-sided
adhesive tape or Blu-Tak.

368

COIL

The coil, L1, is a home-made
component and is constructed by
winding 80 turns of 28 sw.g.
enamelled copper wire, close
wound on a paper former, which
is then slid over a 10mm (3 inch)
ferrite rod. The length is un-

important providing it is at least’

75mm long and can also fit in the
case.

The tuning capacitor C2 was
salvaged from an old miniature
radio, but a readily available type
can be obtained from a number
of suppliers. It is not essential to
keep to the value specified as
the tuning range
is guite wide. Tn-
deed, it may be
an advantage to
use an old capa-
citor already to
hand, and change
the number of
turns on the coil,
particularly if
a different tuning
range iS envis-
aged.

SPEAKER

The  speaker
was attached to
the front panel
using two small
clamps and
countersunk 6BA
screws. Alier-
natively the
speaker can be
stuck down using
an impact adhe-
sive if it is de-
sired not to mar
the front panel.

Letraset or
similar can then
be used to label
the front panel
as required.

After construction has been
completed, and the board and
other wiring checked for errors
the battery may be connected.

Connect the battery and switch
on, rotate the volume control until
a “hissing” sound is heard—this
is white noise being picked up by
the radio and suggests that it is
working correctly.

Rotate the knob of C2, where-
upon a number of stations should
become audible. If none are heard
then this is probably due to the
coil being in the wrong position on
the ferrite rod. Sliding the coil
along the rod while at the same
time adjusting C2, you should be
able to find a position where a
number of stations come in at
roughly the same level. If all is
well the coil can be stuck in posi-
tion. Blu-Tak or similar is suit-
able.

The receiver gives good recep-
tion of local stations, and after
dark many overseas sbations can
be picked up. The number and
their level depends to a large ex-
tent on your location and of course
the time of day.

Although the ZN414 is not being
utilised to its full capacity, it
nevertheless gives quite good
results despite its simplicity. X
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TUAGC

TRANSISTOR UNIVERSAL AMPUIFICATION CO. LTD

PHONE 01-872 3137/672 9080

MANUFACTURERS OF QUALITY AMPUFICATION AND LIGHTING
CONTROL SYSTEMS

NEW FROM TUAC

7" x 9" x 13" ULTRA QUALITY HIGH POWER 5" x 5" x 2"
New D.C. Coupled Design

AMPLIFIERS

Featuring—Electronic Short Open and Thermal Overload Protaction
Brief Spec.—inpur Sensitivity 0-775 v. RM.S. (0.D.8.] at 25K Chms,
Frequency Response 20 Hz— 20 K¢ at full power 0-1%

Hum and Noise—100 dB Relative full output.

T D 500 300W into 2 Ohms- 220W into 4 Ohms: 140W into

.. £45.00
Powe« supplv P S 300 .£3000
T.D.150 150w inwc4 Ohms. 100Winto 8 ORMS. .o oorveiies £26-25
Powersupply P.S. 150 ... .. E18-75
T.D. 150 50 version 80w ints 8 Ohms, 40W into 15 Ohms ... £19-78
Power supply PS80 il £15-50

Note—P.S_ 300 will drive 2 7.D, 150 amrufers
All output ratings are R.M.S: continuous sing Wave oulput.

TO ORDER BY POST

Make cheques/P.O.s payable to TUAC LTD., or quote Access/Barclay Card No. (We
accept holders phone orders 01-672 9080).

Pest fo—

TUAC LTD., 121 CHARLMONT ROAD, LONDON SW 17 SAB

Send stamp 1o1 our free 36 page catalogue of LIGHTING & AMPUFIER MODULES, ste.

LINEAR LMa3sge 90p SNT822TN 180p TBABI0 100p
AY38500  450p 180p SNT6223N  18tp TBAS20 100p
CA3039 J0p  LM5S5 25p  SNT666ON  T5p 280p
CA3046 &0p  LM700C 0p  TAA30 100p TCA270Q  220p
CA3080 225p  LM710T05  80p TAAS50 190p TCA270S  220p
CAS30685 200p LM710DIL &Sp TAABS0 3Sp 760 P
CA3076 250p LM723705  40p TAASBM0 220p TCA4S00A 450p
CA: 75p  LM723DIL  40p TAABSIB  140p 1008 B
CA 250p LM 1200 TAATO0 p TDA1034  4S0p
CA3085 8Sp  LM741 20p TAATS0 3%0p TDA2002 300D
CA3086 80p 4p TADI0D 150p TDA2020 »
CA3088 190p LM1303N  100p TADI10 130p  TLO4 120p
CA208S 180p  LMi458 100p TBAI20S 80p  XR320 250p
CA AQ P LM3080 T5p TBAI120T 35p XR2208 450p
CAS123E  130p 55p  TBA: p  XR2207 450p
CA313¢ 100p  LM3909N 8p TBAS20Q  200p  XR2208 500p
CA3140 D MC1310P 140p TBAS0Q 200p XR2216 850p
LF356 S0p MC1512P  150p TBAS540 200p  XR2587 230p
LF357 80p MCi314P  180p TBABS500  250p  XR4136 130p
LM211H p  MC1315P  230p TBASG0C  250p  XR4202 150p
LM300TRS 170p MK350398 650p TBAB41A12 250p XR4212 150p
LM30TAN Wp  MM5314 3%0p TBAT00 180p
LM 200p M §0p TBAJ0Q  285p XRé78 150p
v S = L R

P p  95HS0 7
LM308DIL  100p  NE5S6 30p Mo
100p 400p

In 4148 dlode’- bz‘l.T.T.lTexas 100
or £1-
Static Ram 2102 1024 x 1 bit 450 nanossc
£1:00 each

LM317K p  SNT76003N
LMaz4 70p  SN78013N 110p 2112 256 » 4 bit 450 nano sec £2-50
LM338 80p  SN78013ND Murata ulirasonic transducers 40kHz
‘i%" 22,, SN]’mnD 110p £2:00 each or £3:50 pair

P 5023 ALL PRICES INCLUDE POST AND
LM38IN 80p TB033N 150p VAT
7400 10p 7 28p 7484 70p 74131 80p 74157 45p 74182 50
7401 10p 7437 20p 7485 60p 74132 45p 74160 SSp 74184 120:
T 0p 7 20p 7486 25p 74135 ®0p 74161 SS5p 74185 100p
7403 10p 7440 12p 7480 130p 4138 80p 82 BSp 74188
7404 7441 45p 7480 25p 74137 90p 74183 S3p 74180 Wp
7408 12p 7442 p 7491 40p 74138 100p 4184 60p 74181 P
7406 p 7 60p 7492 BWp 74141 p 74183 &0p 74162
7407 28p 7444 60p 7493 30p 74142 180p 5 74193  S0p
7408 12p 7445 B5p 7484 T0p 74143 p 74187 460p 74194 SSp
7408 1 7448 50p 7495 45p 74144 270p 74170 100p 74185 S50p
7410 12p 7447 30p 7488  45p 74145 p T4l P 196 50p
7411 i5p T P 7487 120p 74147 100p T4174 80p 741§ D
7412 15p 7450 12p 74100 20p 74148 T4175 60p 74188 100p
7413 25p 7451 12p 104 40p 74130 85p 74178 30p 74180 100p
7414 45p 7483 12p 74105 40p 74151 74177  50p 74283

45p 2 80p
7416 25p 7454 12p 74107 25p 74153 45p 74178 TSp 741500 18
7417 2Wp 7450  12p 74108 igp 74154 70p 74178 120p 745112 Ng

74 0p
20p 7472 20p T4118 ':zp T4156 45p 74181 130p

T. POWELL

306 St Paul's Road London N1
Telephone 01-226 1459

430 60p
7432 20p 7483 T5p 74130 120p Barclay/Access cradit cards sccepted
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GREENWELD

443D Millbrook Road, Southampton
Tel: (0703) 772501

All pﬂeu quoted include VAT. Add 25p UKIBFPO Postage. Most orders des-
n day of t. SAE with lgas:

MINIMUM ORDIR VALUE

Oﬂcial ordon
W’

jlable for bona-ﬁdc truion.

ted from school
' Whol

THE NEW 1978-9
GREENWELD

CATALOGUE

FEATURES INCLUDE:
@ 50p Discount Vouchers
@ Quantity prices for bulk buyers
@ Bargain List Supplement
@ Reply Paid Envelope
@ Priority Order Form
@ VAT Iinclusive prices
PRICE 30p + 15p POST

KITS OF BITS
FOR THIS
MONTH’S EE
PROJEGTS

MAY 1979

ELECTRONIC DICE
XENON STROBE

S.W. CONVERTER

INTRUDER ALARM

APRIL 1979
SHAVER INVERTER
TOUCH BLEEPER
TRANSISTOR TESTER
TOUCH BLEEPER

MARCH 1979
LABCENTRE

A portable “instant" electronic work-
shop with toois, power supplies and fest
equipment for design work in logic (TTL
and CMOS), audio, r.i. etc.

CAR DIRECTION
INDICATOR
ONE-TRANSISTOR
RADIO

Prices not avallsble at time of going fo
press. Please send S.A.E. for full details.

E.E. 20-20 TUNER
AMPLIFIER

We can supply all parts required except
the components for the RF unit for approx.
£40. Send SAE for detalled fist.

NOTE: A more detailed list of parts
supplied inthase and otherkits is avallable
on recaipt of a SA

Most E.E. Proiects back to
SEPTEMBER 1978 available.

“DOING IT
DIGITALLY"

This new series which started October 1678
Is bound to be & big success, Wa supply &
compmu set of parts (as wae did for last
year's Teach-in series) for just £19-75 +
£1 post for the Electranic Test Bed, and
£2-75 for additional parts raquired for
first 8 parts.

The GREENWELD
Amplifier Kit

Ideal for the beginner to make, this kit is
comrmo right down to the last screwll
Esslly constructed on the PCB providad,
tha 4 transistor circuit will give 2W output
from a crystal cartridgs. tiery version
£4-75, or with formqr for mains

operstion £3-95

PC ETCHING KIT MK Il
Now contains 200 sq. Ins. coppar clad
board, 1ib, Ferric Ch oride, DALO stch-
resist pen, abrasive cleaner, two miniature
zr‘-llubns. tching dish and instructi

COMPONENT
CABINET
IDEAL FOR THE
NEWGOMER TO
ELEGTRONIGS

Contains hundreds of brand new
resistors, capacitors,

transistors diodes and L.C.'s

All useful valves, carefully
chosen to help the new
constructor pursue his hobby
without finding himself short

of some vital parts!

All parts contained in clearly
marked bags in a plastic storage
cabinet 232 x 121 x 165mm
with 9 drawers into which all
parts can be neatly located.

If bought individually parts plus
case would cost over £45 but
we are offering this for

ONLY £29-95 + £1 p & p.
Simply send a cheque or P/O
for £30-95 for immediate
despatch.

CONTENTS:

200 i watt resistors
20 Wire wound resistors
70 Ceramic Capacitors
70 Mylor Capacitors
50 Polyester Capacitors
56 Electrolytic Capacitors
61 Transistors
12 1LC's
20 LED.s
55 Diodes and rectifiers

Altogether 614 components.

Price includes current catalogue
and Greenweld pen for reordering
supplies. Plus free surprise gift.

TRANSFORMERS
All mains primary: 12-0-12V 5omA 85p;
100mA 95p; 1A £2-50. 6-0-6V .mA

24V 5A £7-50; ;
20V @ 300mA twlce £2-50;12V @ ESOMA
twice £2'00

RELAYS

W47 Low profile PC mntg 10x33x 20mm
8Y coll, SPCO 3A contacts.

waett 11 pin plua ln reley, rnod 24V ac,
BUt works well on 8V DC. Contacts 3 pole
c/o rated 10A, ’lp

W848 Open construction mains ralay.
3 gets 10A c/o contacts. £1-20

WS77 675R 12-27V. DPCO 23 x 20 x
10mm ssaled can 88p.

WB80 230V ajc DPCO 10A contacls,
enclosed case £1-30.

W30 200R 6—2V DPCO, 23 x 20 x
10mm, sealed can 88p,

Send SAE for our relay {ist—84 types listed
and IHlustrated.

HEAT SINK OFFER

Copper TOS sink 17mm dia x 20mm. 10 for
40p; 100 for £3; 1000 for £25

POLYTHENE SHEET

Size 38 x 18" 200g. Hundreds of uses
around the home. 100 sheets for

Box of 1500 for £18
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T

220

5—240 Watts!

HY5

Preamplifier

HY30

15 Watts
into 80

HY50

25 Watts
into 80

HY120

60 Watts
into 8Q

HY200

120 Watts
into 80

HY400

240 Watts
into 4Q

POWER
SUPPLIES

I.L.P. ELEGTRONICS LTD., e Puscnase Prce

| Enclose Chegque [J Postal Orders 1 Money Order (1
Please debit my Access account [} Barclaycard account [

GRAHAM BELL HOUSE, Account number
ROPER GLDSE, GANTERB“RY, Name and Address
KENT, CT2 7EP. Tel: (0227) 54778.

Regd No, 1032630,

The HYS is & mono hybrid amplifier ideally suited for ail applications. All common input
functions (mag Cariridge, tuner, etc) are catered for internally. The desired function is achieved
gither by a multi-way switch or diract connaction to the appropriate pins. The Internal volume
and tone circults meraly reguire :onnoc:ln'? to I p ti ters (notl d). The HY5
Is compatibie with all [.L.P. power amplifiers and powar sy plies. To ease construction and
mounting a P.C. connector Is supplled with each pre-amplifier.

FEATURES: C lete p \ifier In single pack—Muiti Low noise
—Low distortion—High d—Two simply bined for stereo.

APPLICATIONS: Hi-Fl—Mixers—Disco—Guitar and Organ—Public address
SPECIFICATIONS

INPUTS. Magnetic Pick-up 3mV; Ceramic Plck-up 30mV;: Tuner 100mV; Microphone 10mV:
Auxiliary 3-100mV; Input impedance 4-7kQ at 1kHz.

QUTPUTS. Taoe 100mV: Main output 500mY R.M.S.

ACTIVE TONE CONTRéLS. Trable + 12dB at 10kHz: Bass £ at 100Hz.

DISTORTION. 0-1% at 1kHz. Si nal/Noisa Ratio 88dB.

OVERLOAD. 38dB on Magnetic fek-up. SUPPLY VOLTAGE = 16-50V.

Price £8-37 + 18p VAT P&P free.

The HY30 Is an exciting New kit from LL.P. it a virtually | tible 1.C, with short
clreult and thermal protection. The K ists of 1.C., heatsink, P.C. board. 4 resistors, &

pacit ting Kit, together with easy to follow construction and operating Instructions.
This amplifier Is ideally suited to the beginner in audio who wishes to use the most up-to-date
technology available.

gu'\;run:s: Complete Kit—Low Distortion—Short, Open and Thermal Protect! Easy to
u .

APPLICATIONS: Updating audio equl t—Guitar tice amplifier—Test amplifier—
audlo oscillator.

SPECIFICATIONS:

QUTPUT POWER 18W R.M.S. into 80: DISTORTION 0:1% at 1:5W.

P R 18!
INPUT SENSITIVITY 500mV. FREQUENCY RESPONSE 10Hz-18kHz—3dB.
SUPPLY VOLTAGE + 18V.

Prica £6:27 + T8p VAT P&P free.

The HY50 leads |.L.P.'s fotal integration approach to power amplifier design. The amplifier
{eatures an Integrel Ink together with the simplicity t | During the
past three years the amplifier has been refined to the extent that it must be one of the most
Teliable and robust High Fidelity modules In the World.

FEATURES: Low Distortl 1 | ¢ ink—Only five conr —7 amp output tran-
sistors—No external components

APPLICATIONS: Medium Powar Hi-Fi systems—Low power disco—Gultar amplifier
SPECIFICATIONS: INPUT SENSITIVITY 500mV

OUTPUT POWER 25W RMS into 80 LOAD IMPEDANCE 4-180 DISTORTION 004 3% af 25W

at 1kH2
SIGNAL/NOISE RATIO 75dB FREQUENCY RESPONSE 10Hz-45kHz—3dB.
SUPPLY VOLTAGE £ 25V SIZE 105 50 25mm

Price £8 18 + £1:02 VAT P&P free

The HY120 Is the baby of L,L.P.'s new high power range. Designed to meset the most exacling

requirements Including load line and thermal protection this amplifier sets a new standard in
modular design.

FEATURES: Very low distortion—Integral h ink—Load line p Thermal protec-
tion—Five i No extarnal t

APPLICATIONS: Hi-Fi—HIigh quality disco—Public address—Monitor amplifier—Guitar and
organ

SPECIFICATIONS

INPUT SENSITIVITY 500mV.
OUTPUT POWER 80W RMS Into 80 LOAD IMPEDANCE 4-160 DISTORTION 0-043 at 50W

at 1kHz
SI'GR/AL]NOISE RATIO 20dB FREQUENCY RESPONSE 10Hz-45kHz~ 3dB SUPPLY VOLTAGE

1ZE 114 50 88mm
Price £19-01 + £1-52 VAT P&P free.

The HY200 now Improyed to give an output of 120 ‘Watts has been designed 1o stand the most
rugged conditions such as disco or group while stll| retaining true Hi-Fl perdormance.

FEATURES : Thermal shutdown—Very low distortion—Load line p Al I h Ink
—No external componeanis

APPLICATIONS: Hi-FI—Disc: i Power slave—l ial—Public Address
SPECIFICATIONS

INPUT SENSITIVITY 500mV
OUTPUT POWER 120W RMS into 80 LOAD IMPEDANCE 4-160 DISTORTION 0-05% at 100W

at 1kHz.

T‘GESJIALINOISE RATIO 96dB FREQUENCY RESPONSE 10Hz-45kHz—3dB SUPPLY VOLTAGE
SIZE 114 50 85mm

Price £27-99 + £2:24 VAT P&P free.

The HY400 is |.L.P.'s *Big Daddy" of the range producing 240V Into 4Q! It has Been designed
{for high power disco address appllcaﬁgni. If the amplifier is to be usad at continuous high

power levels a ling fan is The amplifier includes 2!l the qualities of the rest
of the family to lead the market as a true high power hi-fidelity power module.

FEATURES: Thermal shutdown—Very low distortion—Load line it N 1
components,

APPLICATIONS : Public addrass—Disco—Power slave—Industrial

SPECIFICATIONS
OUTPUT POWER 240W RMS into 40 LOAD IMPEDANCE 4-160 DISTORTION 0-1% at 240W

at 1kHz
SIGP\J[AL NOISE RATIO 94dB FREQUENCY RESPONSE 10Hz-45kHz~34B SUPPLY VOLTAGE

=45
INPUT SENSITIVITY 500mV SIZE 114 100 85mm
Price £38-61 + £3'08 VAT P&P free.

PSU36 suitable for two HY30's £6-44 plus 81p VAT. P/P 1ree.
PSUS0 sultable for two HY50's £8-18 plus £1-02 VAT. PP free.
PSU70 suitable for two HY120's £14-58 plus £1-17 VAT. PIP free.
PSUS0 suitable for one HY200 £15-18 plus £1-21 VAT. P/P free.
PSU180 £25°42 + £2-03 VAT,

B1 £0-48 + £0-08 VAT.

P. & P. FREE U.K. ONLY

TWO YEARS' GUARANTEE ON ALL OUR PRODUCTS
LL.P. ELECTRONICS LTD., CROSSLAND HOUSE, NACKINGTON CANTERBURY, KENT, €T4 7AD.

Signature

=l
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TRUE QUADRAPHONIC systems
often use complex electronic
circuitry to achieve the end result,
which to many people is basically
a surround-sound type of effect.

The original concept has prob-
ably been largely forgotten due to
the often fanciful “gimmicky
quad” type of records. It would
seem therefore perfectly accept-
able to relate the “surround-sound”
type of effect to true Quad,
although one must make the state-
ment that the two are completely
different but in most instances the
effect is hardly noticeable.

This has in fact been proved by
the prototype which has been in
use by the author now for
several months, and on many
occasions has fooled a few “hi fi
knowalls” in believing that they
are listening to true quadraphonic.

The purpose of this article is to
describe an add-on unit, which
when connected to your existing
stereo equipment will give quite a
good quadraphonic effect. The
difference in signals between the
two rear speakers is sufficient to
be detected, the resulting overall

Everyday Electronics, June 1979

sound akin to that of “surround-
sound”. In fact the more the
stereo separation in the original
recording, the greater and more
dramatic the quadraphonic effect
will be.

PRINCIPLES

The basis of the Quadraphonic
Simulator is a modification of the
Hafler configuration.

FOR THREE OR FOUR
SPEAKER SYSTEVIS

Optional headphone output available.
Stunning results from stereo records!

Hafler demonstrated, that by
adding a single speaker behind the
listener and using the difference
signals between left and right
channels, interesting quadraphonic
effects could be achieved, Fig. 1.
However by using two speakers out
of phase with each other a more
realistic effect can be achieved,
Fig. 2.

There are at least two disadvan-
tages to the arrangement of Fig. 2.

Fig. 1. Hafler's basic idea of adding a
single speaker.

Fig. 2. By using two speakers, a more

dramatic effect is obtained.
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Fig. 3. Circuit diagram of the Quad Simulator. This is suitable for systems up to 10W
r.m.s. output.
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PL{ AND PL2

COMPONENTS

Resistors
R1 10Q25W
R2 22Q3W
R3 220 3W
All are'wirewound + 5%

Potentiometers
VR1 1002 3W wirewound

Capacitors
C1 220uF 16V elect.
C2 220ufF 16V elect.

Miscellaneous
PL1, 2 2 pin DIN plug (2 off)
SK1-4 2 pin chassis mounting
DIN socket (4 off)
SK5 standard insulated
stereo jack socket
Aluminium or plastic case o
choice, approximate dimen-
Wi : i sions: 152 x 102 57mm; small
URhEGEs Bz round plastic knob; length of
Hrne R a A, : twin screened cable; nine way
tag. strip with two tags
Fig. 4. Complete wiring details for the unit. Note the case has been “‘opened out" for earthed; connecting wire.

clarity. There is nothing critical about the layout and could be varied as required.
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One being that the connection of
the exira speakers tends to reduce
the separation between the main
channels. Secondly, the volume of
the rear speakers can only be
adjusted by adding low value resis-
tors in the main speaker circuit:
this may be inconvenient and could
cause a mismatch.

Despite these disadvantages the
circuit here seems fo function
quite well.

CIRCUIT DESCRIPTION

The complete circuit diagram for
the Quadraphonic Simulator is
shown in Fig. 3.

The first point to notice about
the circuit is the similarity between
it and the Hafler configuration. The
one major difference being the in-
clusion of R1. This is basically
included to reduce the level of
signal applied to the rear speakers.

Remember of course that not a
great deal of volume is needed in
the rear speakers, thus the reduc-
tion in volume is hardly noticeable.

HEADPHONE OUTPUT

An addition to the basic circuit
is the provision of a headphone
output, this part of the -circuit
consists of R2, R3, VR1 and the
output socket, SK5. Here the two

fixed resistors set the basic limit
on the volume through the head-
phones.

Since you are mixing both front
and back signals, the effect in the
headphones is not the same as
with speakers, nevertheless, the
effect is still quite original. From
this point of view, the variable
resistor VR1 is included to be able
to mix the two signals in varying
degrees, to produce the most
ple

o0
{3

[

WEt
M

R

The unit is quite easy to build, -

and could if desired be incor-
porated inside your hi fi system.
This would mean a fair amount of
change in the hi fi set-up so is not
recommended for the beginner.

An option is available whereby
the headphone output components
could be omitted. If this is done,
wiring it into the hi fi system would
be that much easier. The option
also exists if the unit is to be as
originally intended, and that is as
an outboard item.

All the wiring details are shown
in Fig. 4. There is nothing critical
about the layout and could be
varied if required. A tag strip is
used as a central connection point
for most of the wiring. Note that
although twin screened cable is
shown for the input connection,
this is by no means essential and
ordinary four core cable can be used.

JACK PLUG & FAMILY...

The choice of case is also up to
the constructor, either a metal or
plastic type can be used, and it is
not essential to keep to the dimen-
sions specified. Thus any case
which the constructor has to hand
can be used.

When using a metal case it is
important to use insulated sockets,
particularly for SKS. If this is not
observed then a situation will
occur where the jack plug could
possibly come into econtact with
earth, the resulting large increase
in volume doing something terrible
to the listeners nerves!

IN USE

Once constructed and checked
for any mistakes the unit can then
be put to use.

Simply disconnect the original
loudspeakers from the hi fi and
plug them into the unit sockets
marked LEFT FRONT and RIGHT
rroNT. Connect an additional pair
of speakers to the remaining two
sockets, and connect the two leads
into the speaker output sockets of
the hi fi. When completed the unit
is ready for use.

As stated earlier, VR1 is used
to give a reasonable balance when
using headphones.

The Quad Simulator has now
been used by the author for some
time, and has been found of suffi-
ciently high quality to solicit
several requests for the crieuit and
other details.

It is for this reason that the
design has been presented here
with the hope that many who build
the simulator will have many hours
of pleasure rediscovering old
stereo recordings. b

BY DOUG BAKER

IMPRESSION ON THE BOARD.

JACK’S BEING INTERVIEWED FOR PROMOTION,
AND AS HIS BEARD GROWS QUICKLY, HE’S
GOING TO USE HIS SHAVER INVERTER WHEN
HE GETS TO WORK, TO MAKE A &00D

| LATER |

A

=

sy

-

=c
N

HOW DID YOU
GET ON, DEAR?

CHE CAR WAS STOLEN BY

JOY-RIDERS. I'VE JUST GOT IT BACK

E DON’T THINK I'LL
BE PROMOTED.
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WORKSHOP
 MATTERS

Organisation

The pleasure that is derived from
the construction of electronic equip-
ment is very largely governed by the
quality of that construction, and that
in turn can be governed by the facili-
ties available. My earliest forays in this
direction were in a tiny bedroom that
constituted my “digs”, and this in
turn required a very surreptitious
manner of working. | now have the
luxury of a room devoted to photo-
graphy and electronics. In between |
have made do in all sorts of ways. The
advice that follows is therefore ex-
ceedingly practical.

Firstly, always endeavour to avoid
falling foul of the authorities, be they
wife, mother, landlady, or who ever.
This is plain commonsense, since
falling foul of them may mean that
your activities may be curtailed;
terminated even. There is a more
basic reason than this, and this is
good old fashioned courtesy. Let
courtesy be your key word, and if
anything fails, at least you will have a
clear conscience.

Component Storage

Assume you have been granted
certain facilities. Off you go. Then
comes the time to clear all up after
you. Where do you store everything?
The less storage space, the greater
the need for a disciplined mind. You
can stuff everything into cardboard
boxes, and of course they will suffice.
Until they disintegrate. Jam jars are
more durable if handled with care, and
the contents can be reasonably easily
jdentified. Better, but not ideal.

| have yet to find anything better,
for the storage of most electronics
components, than the plastic drawers
that slot into one another, both vertic-
ally and horizontally. They are avail-
able in several sizes, all compatible.
Labels can be inserted into the fronts
of the drawers aiding identification
of the contents; the transparent fronts
are an ald here, | have a large number
of these drawers, bought over a period
of several years. These house all my
resistors, capacitors, transistors, dio-
des, as well as the veritable multitude
of “small things" that are such an
adjunct to our hobby.

The resistors and capacitors are
housed in decade increments. Resis-
tors of differing wattages or tolerances
are segregated. Similarly, capacitors
are segregated into types; electrolytic,
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By Harry T. Kitchen

polycarbonate, polystyrene. Transis-
tors are segregated into types: ger-
manium or silicon; r.f. or af.; high
power or low power.

Rigid segregation is the key to
efficiency and speed, and whilst it
may sound profligate, remember that
you can buy drawers as you require
them; | bought mine in lots of two
dozen. | have never regretted doing so.

Tool Care

Tools cost money. In the interests
of reliability and longevity, they should
be treated with care and not chucked
carelessly into a pile. Cardboard
boxes can be pressed into use, within
the foregoing proviso. Tool rolls can
be made or bought, and are to be
preferred.

If your tool collection is at all ex-
tensive, a proper tool box is well
worth while. | have several “engineers"”
tool boxes, bought when they were
around £4 each. They very probably
cost double that now, but they are to
be recommended. A useful comprom-
ise is the partitioned drawer sold for
the storage of cutlery.

When you have completed a con-
structional session, particularly on
“horrowed" premises, i.e. the kitchen
table (beware, | have a patenton ‘eml),
always clear up properly after you. It
takes very little time, but it can go a
very long way indeed towards the
maintenance of cordial relations all
round.

Buying Components v

We have so far considered the
organisation of the home workshop
as though it were fait accompli. This
it will not always be. There will be the
occasional constructor who will buy
his components as he requires them.
No storage problem for him. Others,
like myself, will like to keep a large
variety of components in stock so
that almost any project can be com-
menced without the infuriating delay
of obtaining components to suit.

My decade storage may be a clue
to my buying philosophy. Yes, | buy
my resistors and capacitors in
decades, in every sense of the word.
Several years ago | saw an advertise-
ment for 5 per cent #W carbon film
resistors at ridiculous prices. | bought
a few to check. They were eminently
satisfactory, so in | plunged.

| bought 10 off every decade in tfie
E12 series from 10Q to 10MQ. A lot of

resistors indeed, and they have been
very well worth while. At a later date
| added 5 per cent $W carbon film
resistors, and a variety of wire wound
types. Then came a consignment of
“computer stock" 2 per cent W
metal film.

Similarly with capacitors. | bought
10 off every decade in the Mullard
C280E series, plus a wide variety of -
electrolytics and polystyrenes. The
electrolytics are axial-ended, and |
set an upper limit of 16 volts working
as | did not envisage frequent use of
higher voltages. Besides, my money
had run out!

Transistors

The transistor problems were solved
by buying a selection of the most
commonly used types, af and r.f,
low and high power. Some comple-
mentary types were also bought. For
diodes, | decided to standardise on
the 1N4004 and 1N914 types, and these
fulfil the vast majority of existing
equipments. These semiconductors
augmented an existing stock, and not
for worlds would | part with my “red
spot”, “white spot" or ‘top hat"
germanium transistors, or the equally
venerable GEX34 series of diodes,
plus the odd GET1 transistor. They're
almost museum piecesl

My philosophy is designed primarily
for convenience, and if you agree
with it, fine. If not, modify it to suit
yourself. Many firms now advertise
resistors and capacitors at very low
prices, and give a small discount if
10 or more of each value are bought.

The same sometimes applies to
semiconductors. | have never, ever,
bought dubious (“unmarked”, '‘re-
marked", or whatever) semiconduc-
tors. Use such components, and
what do you do if your equipment
fails to function? You could end up
mystified and miserable, all for the
sake of a few coppers. Is it worth it?

‘““‘Make me happy, darling—give me the run
of your electronic components shop.”
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BOOKS BY BABANI

V.A.T. Zero Rated

BOOKS AND COMPONENTS

SWITCHES

Description No. Price
DPDT miniature slide 1973 14p°*
DPDT standard slide 1974 15p*
Toggle switch SPST

12 amp V a.c. 1975 33p*
Togagle switch DPDT

1 amp 250V a 1976 42p*
Rotary on-off rnams switch 1877 Sop*
Push switch—Push to make 1878 14p*
Push switch—Push to break 1978 18p*
ROCKER SWITCH Colour No. Price
A range of rocker RED 1880 30p*
switches SPST—moulded  BLACK 1981 30p*
in high insulation. WHITE 1682 20p*
Material available In a BLUE 1883 30p*
choics of colours ideal YELLOW 1584 30p*
for small apparatus. LUMINOUS 1985 30p*
Description No. Price

Miniature SPST toggle, 2 amp

250V a.c, 1958 Top*
Miniature SPST togale, 2 amp
250V a.c. 1958 T5p*
Miniature DPDT toggle, 2amp
V a.c. 1960 80p*
Minlature DPDT toggle, cantre
1961 95p*

off, 2 amp 250V a.c.
Push button SPST, 2 amp

250V a.c. 1962 20p*
Pusgh button SPST, 2 amp

250V a.c. 1963 85p*
Pusgh button DPDT, 2 amp

250V a.c. 1964 £1-20
MIDGET WAFER SWITCHES
Single-bank wafer typ: ifabl h £ 250V a.c,

100mA or 150V d.c. in non-reactive loads make—before-breek
These

have a 25in dia. and 30°
indexing.
Description Order No. Price
1 pole 12way 1965 48p*
2 pole 6 way 1966 48p°
3pole 4 way 1967 48p*
4pole 3 way 1968 43p*
MICRO SWITCHES Order No. Price
Piastic button gives simple 1 pole

change over action

Rating 10 amp 250V a.c. 1970 25p

TRANSFORMERS

:lNlATURE MAINS Psrlmary 240V

dai Price
2021 6V-0-6V 1CK)mA 90p°
2022 9Vv-0-8V 100mA op*
2023 12V-0-12V 100mA 85p°
MINIATURE MAINS Prlmary 240V
with two |
No. Tyne Price
2024 M7T230-0-5V, 0-6V RMS £1-00
2025 MT150-0-12V, 0-12V RMS £1-90
1 AMP MAINS Primary 240V
No. Secondary Price
2025 8V-0-6V 1 amp £2-50° P.&P.45p
2027 8V-0-8V 1 amp £2-06* P. & P. 45p
2028 12V-0-12V 1 amp £2-60* P. & P.55
2029 15V-0-15V 1 amp £2-75% P.&P.88p
2030 30V-0-30V T amp £3-45° P.& P.85p
STANDARD HAINS Prlmnry 240\1
Multi-tapped 2 ilable in

3
amp. 1 amp and 2 amp currtnt raunc. SQeondcry faps are
0-19-25-33-40-50V.

Vollages available by use of taps.

244 Beginners Guide to IC's £2-75¢
BPS Enginvers & Machinists Ref. Tables 40pt
BP14 ~ 2nd Book Transistor Equivs & Subs £1-107
BP22 78 Electronic Novelty Circuits 7Spt
BP2¢ 52 Projects Using IC741 (or Equiv) Spt
BP26 Radio Antenna Book Long Distance

Reception & Transmission 85pt
BP27 Giant Chart of Radio Electronic

Semicond & Logic I 6pt
BP32 Build Metal & Treasure Locators 8Spt
BP34 Practical Repair/Renovation C/TV 8Spt
BP35 Handbook of IC Audio Pmamphﬁet &

Power Amplifier Construction T
BP38 50 Cicts use Germ/Sil/Zener Diodes TSpt
BP37 50 Projects Using Relays/SCR{Triacs £1-107
BP39 50 Fleld Effect Trans Projects £1-257
BP40 Digital IC Equivs & Pin Connection £2-58%
BP41 Linear IC Equivs & Pin Connection £2-751
BP42 50 Simple LED Circuits TSpt
BP43 How to make Walkie-Talkies £1-25¢
BP44 IC 555 Timer Projects £1-45%
BP4S Projects on Opto-elactronics £1-25¢
BP46 Radlo Circults Using IC's £1-357
BP47 Mobile Discotheque Handbook £1-35%
BP48 Electronics Projects for Beglnners £1-35t
BP49  Popular Electronic Projects £1-451
BP50 IC LM3800 Projects £1-35%
BPS5 Radio Stations Guide £1-45%
BP180  Coil Design & Construction Manual aspt
BP202  Handbook of Integrated Circuits

Equivalents & Substitutes 5pt
BP205  1st Book Hi-Fi Speaker Enclosures 75pt
BP213  Circuits for Model Rallways 8Spt
BP215  Shortwave Circuits & Gear for

Experimenters & Radio Hams 85pt
BP216  Electronic Gadgets & Games 85pt
BP217  Solid State Powear Supply Handbook 85pt
BP221 28 Tested Transistor Projects espt
BP222 Short-wave Receivers for Beginners 85pi
BP223 50 Projects using IC CA3130 5pt
BP224 50 CMOS IC Projects 5p1
BP225 A Practical Intro to Digital IC's #pt
BP228  Build Advanced Shori-wave Receivers £1-207
BP227 Beginners Gulde io Building

Electronic Projects £1-257

V.A.T. Zero Rated
Order
No. Description Price
QUESTIONS & ANSWERS:
216 Transistors 3rd Ed. £1-00
217 Integrated Circuits £1-00
218 Radio & Television £1-25
219 Electronics £1-15
220 Colour TV 2nd Ed. £1-15
221 HI-Fi £1-15
222 20 Solid State Proj. for Car £1-95
223 20 Solld State Proj. for Home £1-95
224 110 Int. Circ. Proj. for Home £2-95
225 110 Thrysistor Projects £2-50
226 Operational Amp. Proj. for Home £2-50
227 110 Practical IC Proj. for Home £2-T5
228  Electricity £1-15
229 Begl Gulde to El i £2-25
230 Beg Guide to T £2-25
231 Gulde to T £2-25
232 Beginners Guide to Electric Wiring £2-25
233 Beginners Guide to Radio £2'75
234 Guide to Colour T.V. £2-25
235 Electronic Diagrams £1-80
238 Electronic Components £1-88
237 Printed Circuit Assembly £1-80
238 Transistor Pocket Book =3-90
238 50 Photoelectric Circuits £1-88
240 Semiconductor Handbook Part 1 £5-25
241 Semiconductor Handbook Part 2 £4-28
242 Electronics Pocket Book £3-90
243 Radio Value & Somiconductor Data £2-80
244 Begi Guide to Integrated Circuits £275
209 BI-PAK TTL Data Book S0p
BI-PAK CMOS Data Baock 45p

FUSE HOLDERS AND FUSES

Description Order No. Price
20mm x Smm chassis mounting 506 Tp*
13in x 3in chassis mounting 507 12p*
13in car inline type 08 16p*
Panel mounting 20mm 509 20p*
Panel mounting 13in 510 30p*
QUICK BLOW 20mm
T No. Type No. Type No.
150mA 511 6p A 615 Sp 3A 619
250mA 612 Sp 1-5A 816 620 9p
350mA 813 5p 24 817 Sp SA 621 Sp
800mA 614 Tp 2-5A 618 6p
ANTI-SURGE 20mm
Type No. Type No. vpe No.
100mA 822 1A 625 2-5A 628
250mA 623 2A 626 3-15A 629
500mA 624 1-8A 627 SA 630
All 7p each
QUICK BLOW tiin
Type No. Type No. Type No.
250mA 831 S00mA 832 BOOmA B34
All Tp sach
Type No. Type No. Type No.
1A 835 2-5A 638 A 641
2A 637 3A 638 5A 842
Al 6p each

4,7, 8,10, 14, 15, 17, 19, 25, 31, 33, 40, 25-0-25V.
No.' Rating Price
2031 ¥ amp £3-40 P. & P.86p
2032 1amp a0 P. &. P.85p
2033 2amp £5°45 P.&P. £1-10
107 FM Indoor Ribbon Aerial 60p*
113 3:Smm Jack piug to 3-5mm jack plug.

Length 1-5m TSp*
114 5 pin DIN plug to 3-5mm. Jack connected to

pins 3 & 5. Length 1:5m 85p*
115 5 pin DIN plug to 3-5mm. dack connectzd to

pins 1 & 4. Length 1- Sm Bp*
116 Car aerial lated

lead. Fitted plug & ski. £1-25*
117 AC mains lead for i

recorders & radios. 2 metres L
118 5 pin DIN uhono plug to stereo headphone

Jack socket £1-08*
118 2+2 pin DIN plugs to stereo Jack socket

with attenuation network for stereo

headphones. Length 0-2m -
120 Car stereo Variable y plug

to fit most car cassette. 3 track cartridg ca

unl pplied with -nllnn fused

power lead and instruction. 80p*
123 8-8m Coiled Guitar Lead Mono Jack Plug

to Mono Jack Plug BLACK £1-80
124 3 pm DIN n!ug 103 pin DIN plug.

Length TSp*
125 Spin DlN Dluu o 5 pin DIN plug.

Length 1-5m sp*
126 5 pin DIN plug to Tinned open end.

Length 1-5m 5p*
127 5 pin Din plug to 4 Phone Plugs.

All colour coded. Length 1-5m £1-39°
128 Spin DIN plug to 5 pin DIN sockel.

Leng s0p*
120 5§ pln DIN piug to 5 pin DIN plug mimor

image. Length 1-5m £1-05*
130 2pin DIN plug to 2 pin DIN inline socket.

Length 5m s3p*
131 Spin DIN plug to 3 pln DIN plug. 1 & 4

and 3 & 5. Length 1 83p*
132 2 pin DIN plug to 2 pln DIN socket.

Length 10m 98"
133 5 pin DIN plug to 2 phono plugs.

Connected pins 3 & 5. Length 1-5m T5p*
134 5 pin DIN plug to 2 phono sockels.

Connected pins 3 & 5. Length 23cm 8p°
135 5 pin DIN socketto 2 phono plugs.

Connected pins 3 & 5. Length 23cm “up*
138 Colled stereo hadp one extension lead.

Black. Length § £1-715°
178 AC mains [ead to: calculators etc. 435p*

P.C.B. BOARDS

C26 4 pisces 8" x 31" (approx.) Single-sided fibreglass 80p
C27 3 pieces 7 x 31" (approx.) Double-sided fibraglass e0p

NUTS AND BOLTS

BA BOLTS-Mcks of BA threaded cadmium plated screws
siotted cheese h
Supplied in mul'.lpln of 50.

CASES AND BOXES

INSTRUMENT CASES. In two sections vinyl covered
top-and sides, alumln!um bottom, front and K.

No. Length  Width iiefg Price
155 8in S§in £1-25
156 11in Gin 3in £2-12
157 6in 4%in 13n £1-3%
158 Sin 5iin 2%in £1-78

ALUMINIUM BOXES. Made from bright ali., folded
construction each box complete with half inch deep lid
and scraws.

No. Length Width Height Price
159 Stin 2%in 13in 62p
160 din 4in 13in S2p
161 4in 2%in tiin s2p
162 S3in din 13in Top
163 &in 23in 2in S4p
164 Sin 2in 1in p
165 7in Sin 2%in £1-4
166 8in Gin 3in £21-32
167 sin 4in 2in 88p

V.AT. Add 123% to prices markad®, 8% to those unmarked
Items marked are zero rated.
P&P. 35p unless otharwise shown. Giro Acc No. 388-7008

Type No. Price Type No. Price
1in 0BA 838 £1-20 iin 4BA 8485 32p
3in OBA 840 Sp 3in4BA 84 25p
1in 2BA 842 65p 1in 8BA 848 40p
tln 2BA 843 45p 3in 6BA 849 2ip
3n 2BA B4L 52p 3in 6BA 850 25p
1in 4BA 845 &p
BA NUTS—packs of cadmium piated full nuts in of
50.
Type No. Price Type No. Price
855 T2p 4BA 857 30p
2BA 856 48p 6BA 858 24p

BA WASHERS—fiat cadmium plated plain stamped washers
supplied in multipies of 50.

Type No. Price Type No. Price
0BA 858 14p 4BA 881 120
2BA 860 12p 8BA 862 i2p
SOLDER TAGS—not tinned supplied in multiples of 50,
Price T&” No. Price
&51 &p 4BA 853 22p
28BA 28p 6BA 854

DEPT. EE6, P.O. Box 6, Ware, Herts.
COMPONENTS SHOP: 18 BALDOCK
STREET, WARE. HERTS.
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TOTAL AMPLIFICATION FROM

CRIMSON ELEKTRIK

ety el

— WE NOW OFFER THE WIDEST RANGE OF SOUND PRODUCTS —

STEREO PRE-AMPLIFIERS

CPR 1

CPR1-THE ADVANCED PRé-AMPLIFIER

The bast pra-ampiifiar in the U.K. The superiority of the CPR 1'is ably in the disc stage. The
overlosd margin is a superd 40dB, this together with the high slewing rate ensuras clean top, even
with high output canridges tracking heavily modulated records. mon-mode distortion is
sliminated by an unusual gesign. A.LAA. is accurate to 1dB: signal to noise ratio is 7008 raiative
0 3,5mV; distortion < .005% at 3003 overoad 20kHz.

Following this stage is the flat ain/balance stage to bring 1ape, unar, 8IC. up to power amp. signal
levels. Signal to noise ratio B698: slew-rate 3V/uS; T-H.0. 20Hz — 20kHz < .008% at any level.
F.ET. muting. No controls are fitted. Thare is no provision for tone controls. CPR 1size is 130 x
80 x 20mm. Supply to be £15 volts.

MC 1-PRE-PRE-AMPLIFIER

Suitable for nearly all moving-coil cartridges. Send for details. X02 : XO3 - ACTIVE CROSSOVE
X02 — two way, X072 — three way. Slope 24dB/Octave. Crossover points set 10 order within 10%

REG 1- POWER SUPPLY

The regutator module, REG 1 provides 15-0-15v 10 power the CPR 1 and MC 1. It can be used
with any of gur power amp lies or our small transfi TR 6. Tha power amp kit will accom-
maodzte it.

POWER AMPLIFIERS

It would be pointless to list in so'small 3 space the number of racording studios, educational and
government establishments, etc. who have been using CRIMSON amps satisfactorily for quite
Some Time. Wa have a reputation for tha highest quality at the lowest prices. The powsar nm{: is
availabie in five typas, they all hava the same s cification: T.H.D. typically .01% any power 1kHz
8 ohms- T.1.D. insignificant. slew. rate fimit 25V/uS: signal to noise ratio 11 B; frequency
response ?0H:~3Skgz‘ -348; stability unconditional; protection drives any load safsly; sensitivity
775mV (250mV or 100mV on reguest); size 120 x 80 x 25mm.

POWER SUPPLIES

We produce suitable power supplies which use our superb TOROIDAL transformers only 50mm
high with 2 120-240 primary and single bolt fixing (includes capacitora/bridge rectifier).

POWER AMPLIFIER KIT

The kit includes all lwork atsinks and to house an F

u y two of our power 3
modules plus a power supply. It is contemporarily styled and its quality is consistent with 1ham:f
aur othér products. Comprahansive instructions and full back-up service anablas 2 novice to build
it with confidence in 2 few hours.

POWERAMPKIT . . . £3240

T g2 PRE-AMPS:
Syl S e L R oo These are available in two versions —
POWER AMPLIFIER MODULES one uses standard components, and the

EE 608 S0W/8ohms35-035v . . £1630 ather (the Slduses MO resistorts whare
1004 100W/4 ohms 35-0-35v ~. . £1922 an lumn .

CE 1008 100W/8 ohme25.045y . | £2322 CPRI . £284S8CPRIS . £39.98
CE 1704 170W/4 ohms 45-0-45v . . £29.12 MCl . . £1850MCIS . £2949
CE 1708 170W/8 chms 50-0-60v . . £31:90 ggg}lﬁﬁswgg:s = o
TOROIDAL POWER SUPPLIES e i
CPS1for2 x CEBOBor 1 x CE 1004 . £1447 BRIDGE DRIVER, BDI

CPS2for2 x CE1004 or 2/4 x CES08 £1682 Obtain up to 340W using 2 x 170W
CPS3for2 x CE10080r 1 x CE1704 £17-66

CPS4 for 1 x CE 1008

CPS5for 1 x CEV708 . . . . . - £2258
CPSBfor2 x CE 1704 0r2 x CE1708 = £2388
HEATSINKS
adium power, mm, 1- XA -20
Disco/group, 150mm T15CW . | | €288 CRIMSON ELEKTRIK
an, mm, state or v e s
ian n_x:ku:t;d o:a;wo dréﬂ;gg(x)mm 1A STAMFORD STR EET.
8318 & X C/W, max.
witth tWo 170W modules. - - . . . £29816 LEICESTER LE1 6NLL
THERMAL CUT-OUT,70°C . . . £1.38 Tel. (0533) 537722

Al pricas shown are UK only and inciude VAT and post. COD 80p extra, £100 limit. Export is
no problem, please write for specific quote. Send large SAE or 3 international Raply
Cougpons for detailed information. UK - please allow up to 21 days for delivery.
Distributor: Minic Teleproductar, Box 12035,

S.750 12 Uppsala 12, Sweden.

Heathkit electronic test
equipment course.

Section 1. Analogue and digital meters.
Section 2. Oscilloscopes.

Section 3. Frequency generation and
measurement.

Section 4. Special measuring instruments.

Heathkit car electrical
systems course.

Section 1. Electrical prindples of the car.
Section 2. Starting system fundamentals.

Section 3. Car charging systems.
Section 4. Accessories and body electrical.

experiments with the optional Heathkit experi-

and the will to learn.
Full details of Heathkit courses are available in

o 'l;“éo new se!fl;instruction course:d from Heathkit. =]
sed on step-by-step programmed instructions, - iie
they let you learn at your own pace in your own Heathkit CI 1265 Digital Tach/Speedometer. e
home. ) ‘ r Push-button digital readout. Displays engine speed/rpm.

Each course is complete and contains audio/ Accurate to 1 mph or rpm variations of ]80,
visual material, text, and parts for ‘hands on’ F-_—_—------———' = ==}

> k To: Heath (Gloucester) Limited, Dept. EE6/79 Bristol Road, Gloucester, GL26EE.
menter trainer. So all you need is a cassette player | Please send a copy of the Heathkit catalogue. | enclose 20p in stamps. [
Plaase send a copy of the Computer Brochure. | endlose 20p in stamps. [J

the Heathkit catalogue, together with hundreds of Name.__

kits You can build for yourself —computers, Addtess

oscilloscopes, transceivers etc. ... Send for your
Copy NOw.

There are Heathkit Electronics Centras at
233 Tottenham Court Road, London (01-636 7349)
and at Bristol Road, Gloucester (0452 29431).
Registered in England, No. 606177,
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N.B.If you are already on the Heathkit m;illng list you will
l automatically recelve a copy of the latest Heathkit catalogue
without having to use this coupon.

When you receive your catalogue you will get detalls of this free offer.
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EE SPECIAL
REPORT

LONNOISSEUR PAGKAGE DEAL

D OUBTLESS some builders of the
EE2020 Tuner Amplifier will be
looking around for a pickup-turntable
unit. For them, and others starting
out into the hi fi field, the choice has
to be made from a large range of
record playing equipment, and many
factors have to be taken into account.

There is one particularly interest-
ing possibility for the handyman to
consider. That is the purchase of a
kit of parts for assembly at home.
This is precisely what is offered by
Connoisseur with their new “Package
Deal” which has been announced at
an opportune time. It comprises the
BD1 Turntable Kit, SAU2 Pickup
Arm, and Plinth with acrylic cover.

The BD1 Belt Drive Turntable Kit
has been available for home assem-
bly for many years, and is justifiably
popular. It operates at 33!'; and 45
r.p.m. using a flexible belt drive sys-
tem. The Connoisseur Pickup Arm
Type SAU2 is equally popular and is
an ideal complementary precision
instrument. The wooden Plinth pro-
vides stylish housing and completes
the ensemble.

The work involved in assembling
this kit is by no means onerous, an
requires hardly anything more than
a screwdriver and a pair of pliers,
save a special spanner—and that’s
provided.

BD1 BELT DRIVE TURNTABLE KIT

The eight-page instruction booklet
gives minutely detailed assembly
instructions for the BD1 Belt Drive
Turntable Kit and is well illustrated
with practical diagrams.

This booklet, however, requires
revising, for our copy states on the
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front page “Speed change is accom-
plished by push button . . .”. In fact,
a lever is used for this purpose on
the actual equipment submitted to us.

We followed the stage-by-stage
directions, during which it became
apparent that further revisions are
required to this booklet. “Operation
1” revealed that a different type of
connector block was supplied to that
illustrated.

KIT SPECIFICATION

MAINS SUPPLY

200/240 or 100/125 volts a.c. Ad-
justable by user. Power, 5W,
MOTOR

Synchronous constant speed
motor runs at 375 r.p.m. at 50Hz;
450 r.p.m. at 60Hz. Drive pulleys
for 50Hz or 60Hz available.
TURNTABLE

10¢ in (260mm) lathe turned
aluminium casting. Precision

ground spindie. Manganese
bronze bearing.
DRIVE

Precision ground round section
rubber belt. Unique drive ar-
rangement via groove in outer
surface of turntable rim.
PERFORMANCE

5‘;2?'9‘ :gggg}(Maker's figures)
Wow and flutter: Less than 0:1%
FINISH

Black hammer with satin silver
and matt black trim,

Control knob: bright finish
turned alumium.

Plinth: Afromosia wood, waxed
finish. Dust cover: transparent

acrylic,

The mains switch panel assembly
came as a completed unit. The 10W
ballast resistor in the mains input
line was mounted in such a way that
one end would have made direct con-
tact with the brass spacing pillar
when this was fitted. (Mains to
chassis!) Disaster was averted by
easing the resistor upwards and away
from the pillar hole by a distance of
4 inch. (In addition to this action, it
would be a wise precaution to fit a
piece of plastic sleeving to this pillar.)
NOTE: A plastic-sleeved pillar is now
being provided by the manufacturer.

The motor came with the two-speed
pulley already fitted. After the motor
was mounted, the turntable and belt
in position, it was found necessary to
move the pulley slightly upwards on
spindle to align correctly with turn-
table belt groove.

Hand rotation of the turntable
proved the correct operation of the
speed change device: the belt moving
from one pulley groove to the other
as the lever was thrown.

A hinged plastic cover protects the
pulley. There is not too much room
for comfort. When initially closed the
cover was found to foul the pulley.
The only remedy was to slacken the
motor screws and ease the motor
away (towards the rear corner of the
platform). This cleared the trouble.

Then mains was applied and the
action of the speed change checked.
It functioned perfectly, at 333 and
45 r.p.m.

SAU2 PICKUP ARM

A template is provided to ensure
correct positioning of pickup base in
relation to the turntable centre
;sgindle. But this was not required in

e present case since the mounting
board (part of the BD1 Plinth and
Cover Kit) came already drilled for
the pickup and the arm rest. It was
therefore a simple task to mount and
secure the pickup with its locking
nut,

Dual signal output leads are sup-
plied. These terminate at one end in
a Spin plug and this fits into the
socket on pickup base. The other end
of the cables are fitted with phono
plugs. A separate earth lead is pro-
vided and is intended to be connec-
ted to the preamplifier chassis.

The head shell is suitable for all
standard cartridges with lsin fixing
centres. Lateral adjustment is pro-
vided to give minimum tracking errer.

The SAU2 instuction leaflet ex-
plains how to adjust for required
height of arm; for required track-
ing weight, which is performed
with the aid of the precision balance
supplied; and for correct bias weight.
An additional small weight is sup-
plied to substitute for the Ilarger
weight when lower tracking weights
are used.

A hydaulic arm lifting device is
incorporated. This is set correctly at
the factory.

The Connoisseur BD1/SAU2
“Package Deal” is currently available
from retailers at a price of less than
£50.00 (VAT extra).
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HIS month we explain some of the

alpha, and alpha-numeric codes to be
found on resistors, capacitors and trans-
istors to aid value and application
identification.

BS1852 RESISTANCE CODE

It is common nowadays to find the
value of a resistor printed on the body
in the form of an alpha-numeric code.

Letters R, K, and M, are used as
multipliers R= X1, K=X1,000 and M
= X 1,000,000. The position of these
letters among the two most significant
digits alse acts as the position of the
decimal point. For example, 4K7=4"7
kilohms, M22=0-22 megohms=220
kilohms.

The tolerance of the resistors is
indicated by the addition of a second
letter appearing in the last position:
F=1%, G=2%, H=2-5%, J=5%,
K=10%, M=20%.

Example of the full code: 4K7J
=47 kilohms+5%; 2R2Ki=2+2 ohms
+10%.

ALPHA—NUMERIC
CAPACITOR CODING

Ceramic plate capacitors of Russian
origin are commonplace nowadays and
these use a alpha-numeric coding simi-
lar to the above-resistor system. For
example 33K, 4K7, the K acting as a
X 1000 multiplier and decimal point
position giving the value in pico-
farads. Therefore 33K =33,000pF or
0:033xF, and 4K7=4700pF or
0-0047,F. The K can also be used
merely as a decimal point with the
units in nanofarads, (nF), ie., 4K7=
4-TnF.

The letter H is sometimes used in
place of K for some values (reason
unknown) e.g., 1H5=1-5nF or 1,500pF
or 0-0015,F.

We have also in our possession some
ceramic capacitors (unknown origin)
marked 4n7 which is 4:7nF. Also
another tiny bead type ceramic
marked with only 10, the value being
10pF.
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FOR
BEGINNERS

TRANSISTOR CODING

Since the invention of the transis-
tor in 1948 there have been tens of
thousands of transistors manufactured
and marketed. There are many
different shapes, sizes, pinning con-
figurations and employing various
numbering systems for identifying
the devices.

At present there are three main
numbering systems and a number of
“house” systems from different manu-
facturers.

In the USA, the “Jedec” system is
used and prefixes three and four digit
numbers by “2N”. Tables have to be
consulted for ¢ll information con-
cerning the device.

In Europe the “Proelectron” sys-
tem is employed. Two letters followed
by three numbers (eg BC109) are
classified as consumer devices while
three leiters/two numbers (eg
BFY52) identifies an industrial de-
vice.

The first letter is always A (ger-
manium) or B (silicon), see Table 1
for decoding of second letter.

JAPANESE SYSTEM

The Japanese Institute of Stan-
dards has the “25” system. The 2S is
followed by a letter and then

TABLE 1: Explanation of the Pro-electron
coding system for transistors.

Germanium Silicon Applications
AC BC Low power,
ACY BCWBCX »low
BCY BCZ frequency
AD BD Power, low
ADY ADZ BDX BDY frequency
AF BF
AFY AFZ BFR BFS Low power,
BFT BFV high
BFW BFX frequency
BFY
AL BLX BLY Power, high
frequency
ASY ASZ BSSBSV Low power,
BSW BSX switching
AU BU Power,
AUY BUY switching
BPX BPY Photodevice

numerals, the letter having applica-
tion significance: A pnp/high fre-
quency; B pnp/low frequency; C npn/
high frequency; D npn/low fre-
quency; H unijunction; J p-channel
f.eit; K n-channel fet; OS photo-
device.

Some Texas Instruments devices
are coded with a 2S followed by up
to -four numerals.

HOUSE CODES

Some of the popular “house’ codes are:

Motorola: MJ —Silicon, power, mezal
MJE —Silicon, power, plastic
MP —Germanium, power,
metal
MPF —f.e.t., plastic
MPS —small signal, plastic
Texas: TIP —power, plastic
TIS —Small signal
Ferranti: ZTX —Small signal, plastic

ABBREVIATIONS

The direct meaning of some common
abbreviations to be found in EVERYDAY
ELECTRONICS are shown below.

a.c. alternating current

af. audio frequency

a.m. amplitude modulation

BA British Association (nut and
bolt sizes)

d.c direct current

d.p.d.t. double-pole double-throw
elect.  electrolytic

em.d. electromotive force

fe.t field effect transistor
f.s.d. full scale deflection

fm. frequency modulation
i.c. integrated circuit
l.d.r. light dependent resistor
lin. linear

log. logarithmic

mm millimetre

m.w. medium wave

npn } transistor structure
pnp (two types)

p.v.c.  polyvinyl chloride

r.f. radio frequency

r.m.s. root mean square

s.p.s.t. single-pole single-throw
s.r.b.p. synthetic resin bonded paper
s.w.g. standard wire gauge
tr.f. tuned radio frequency
u.j.t. unijunction transistor
v.h.f. very high frequency

per cent

ampere (amp)

decibel

Farad

Henry

Hertz (cycles per second)
ohm

volt

watt

pico (- 1,000,000,000,000)
micro (= 1,000,000)

milli (= 1,000)

kilo (> 1,000)

mega (< 1,000,000)

o2

Zx3Fog<DITTEP
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Largest range of quality components in the U.K.—over 8,000 types stocked

arshall:

Retail Sales: London: 40 Cricklewood Broadway, NW2 3ET. Tel: 01-452 0161/2 also 325 Edgware Road, W2, Tel: 01.723 4242.
Glasgow: 85 West Regent Street. G2 2QD Tel: 041-332 4133 and Bristol: 108A Stoke's Croft, Bristol, Tel: 0272 654201.

Head office and maii order to DEPT EE
A. Marshall (London) Ltd.

Kingsgate House, Kingsgate Place, London NW6 4TA
Tel: 01-624-0805 Telex 21492

BRIDGE RECTIFIERS (Full range in cat.) | CMOS (see catalogue for full range) MULTI-WAY EDGE CONNECTORS
Typs  Rating Price | Type Rating Price | 74CO0N 0-24 | 74C48N  1-38 | 74C95N 1-04 | 74C164N 1-04 | 74C373N. 1-87 | 2.5¢mm (-1 inch) Price
W05/ si0 2A 1000V1-35 | 74C02N  0-24 | 74C73N  0-54 | 74C107N 1-22 | 74C165N 1-04 | 24C374N 1-87 | 18 Way Single .. .. .. .. £300
Ti00s 1A SOV 0-28 | B40CIS00 1.5A 100V 0-53 | 74CO4N 0-24 | 74C74N 0-58 | 74CTSON 4-14 | 74C173N 0-90 | 74CS0iN 0-5¢ | 26 way Single oLl zaw
Woi 1A 100V 0-30 | B40C3200 3.2A 100V 1-20 | 74COSN 024 | 7AC76N  0-54 | 74C151N 2-47 | 24C174N 0-90 | 74C902N 0-54 | 32 Way Sinale .. .. . o g5.9s
wo2 1A 200V 0-32 | BS0C1500 1.5A 200V 0-82 | 74C1ON ©0-24 | 74C83N  1-30 | 74C154N 3:88 | 74C175N 0-80 | 74C903N 0-54
WOo4 1A 400V 0-40 3.2A 200V 1-25 | 74C14N  0-95 | 74C85N  1-30 | 74CI5TN 2-21 | 74C192N 1-11 | T4C904N 0-54
W06 1A 600V 0-50 | PWOO5 6A 50V 0-90 | 7AC20N 0-24 | 74C86N 0-84 | 74C160N 1-11 | 74C193N 1-14 | 74C 7-28
Wi 1A 800V 080 | PWOT 6A 100V 0:95| 74C30N 0:24 | 74CS8ON 4-39 | 74C161N 1-11 | 74C195N 1-8& 908N 0-54
VMI8 1A 100V 0-44 | PW02 6A 0-97 | 74C32N  0-24 | 74CS0N 0-85 | 74C162N 1-11 | 74C200N 6-70 | 74C907N 054
VM28 1A 200V 048 | PW04 BA 400V 1:08|74C42N 0-92 | 74Ce3N 0-85 | 74C163N 1-11 | 74C221N 1-35 | TACI0BN 0-96
BYISh 1AMV 038 | PWos A sy i
BY172 1A vV 8-70 PWI0 A 1 1-60 RESISTORS [ f————x | 6§ Way Double .. .. S £2-03
2A 50V 039 K005 25A 50v 2-20 | CARBON FIXED PRICE | 10 Way Double a3 2% oE = £2-66
S0t 2A 100V 0-44 Ko1 25A 100V 2-37 | 0:25 watt = 5% Tol. Available in E12 range = = 15Way Double oo o oe ) £3-08
2A 0-48 K02 25A 200V 2-75 | 108 to 1 meg 2p each 22 Way Double = = S e £4-50
S04 2A 400V 0-60 Kos 25A 400V 3-40 | 0-5 watt = 5% Tol available in Ef2 range 100
S0 2A 00V 0-70 K08 A 800V 3-99 ;oiomea_ N e T 3p eiao‘:h BRINDLEY TOOLS AND CUTTERS
| See  2A 800V 0-84 oo fetais EIZ e 100 GENERAL PURPOSE 100mm (43 P
SINGLE IN LINE 2-0 watt = 10% Tol. Availablein E12range 100 Diagonal Cutters  £3-40 >
PLUGS AND to 10 meg Sp each glourhd Nospe“Pqus gg
at Nose ers B
SOCKETS = 28 watt o5 Yol Snipe Nose Pliers £3-28
2-5 watt -5% Tol -22 to 330 ohms
Providing a simple and <o Swatt + 5% Tol -5to0 12k 10p each tal End/Top Cutters  £3-80
economical alternative to 10 watt + 5% Tol 1 to 25k 12p each | 356 CRISIORUE | Also In stock—BAHCO Quality Teol range.
edge connectors for bring- METAL OXIDE 14p °'.""b| 3! |° See catalogue for full details .
ing cable into a pcb. B 0-5 walt =~ 2% Tol E24 range 100 to 1 meg 4p each | available values
26 WAY a8 = LINEAR (See catalogue for full list)
= N 0-80[LMI845N  1-50|CA3029A  0-90
SIEMENS TURN-SLIDE SWITCHES EW 1979 CATALOGUE %}“ e e (e
s _new version of the rotsry swifch is especiall LM340T-12 088 . >
suitable for setting nroymms.r’ The r:o:ary svﬂffn ig N w 7 LM340T-15 0-88 LM188SN  2-50|CA3033  3-70
of a1 element no stops. P hm LM340T-24 0-88' LM18SON P.O.A, |CA3034 275
Corentimting:  Ouk 42 onos chte e xliroiance Morsholls | | BBane SRl sl cases | 18
urrent rating: -5A% PRICE T i ¥ E :
fixed contacts gold-plated RN | et e S Gosy copmponsnte o LMSP15 03| LMSIOTN  0-g0| CASE 230
t P . .24 0- 3302 . 2038, &
TL (See inclusive prices. Over 8,000 line items plus LM345K 6-87| LM3401N -55 | CA3039 077
T ¢ _catabgue for full range) lots more. 50p post paid or 40p to callers at any LM348N 0-85 | LM3S0ON 68 | CA3040 375
N74HOSN 0-60 | SN74S00N 0-77 | 74LS160N  0-80 IM350K  6-50|LM3SOSN  1-13 | CA3041  1-85
N74HTON 0-58 | SN74S0SN 077 | 74LS181N o-gs | OF our four branches. LM338N  0.50|LM390N  0.78|CA3042  1.65
N74H1IN 0-55 | SN74SO4N 0-84 | 74LS169N  0-80 LM3%ON  3-00|LM351IN  1-10|CA3043  2.20
N74H20N 0-55 N74S10N 0-77 | 74LS183N 0-85 LM370N  3-30|LM3S13N P.O.A.|CA3045  1-55
N74H2IN 0-55 | SN74S20N 0-77 | 74LS164N 1-10 % MAIL ORDER % LM37T{H  2-35|LM3914N  2-79|/CA3046  0-T7
0:-55 | SN74S4ON 0'77 | 74LS165N §-15 LM373N  3.35|LM4250CN 1-30|CA3047 2:20
SN75H4ON 0-55 | SN74SB4N 0-77 | 74LS185N 1-85 LM374N  3-35|LM78LOSCH 0-85|CA3047A 3-70
SN74HSIN 0-55 | SN74S65N 077 | 74LS168N 1-45 LM377N  1-80/ LM78L12CH 0-85/CA3048  2°45
SN74HS3N 0-55 N74S112N 4-70 | 74LS169N 1-45 ]| Please add 40p for p/p to all orders. Telephone LM378N 2-40| LM78L15CH 0-85 | CA3049 .88
N74H54N 055 | SN74S114N 1-70 | 74LS170N  1.99 | orders on credit cards £10-00 minimum, ~ LM379S  4-25/LM78L2% .85/ CA3050 -6
N74HSSN 0-55 | SN74S140N 0-77 | 74LS173N  1-10 LM380N-B8  0-96| LM7805! -58 | CA3051 33
N74H6ON 0:35 | SN74S{57N 295 | 74LS174N 075 LM380-14  1-08|LM7812KC 1.58| CA3082 8
N74H62N 0-55 | SN74S188N 2-70 | 74LS175N 0-75 CM3STAN 2-70|LM7815KC 1-58 | CA3053 -7
N74LOON 0-55 | SN74S189N 1-81 | 74LS18IN 2-75 LM3sIN -89 | LM7824KC  1-56 | CA3054 -18
N74L02N 055 | SN 350 | 74LS183N  2.79 LM382N  1-32|LM78LO5CZ 0-30|CA3059 -10
N74L04N 0-60 | SN7 N 371 | 74LS18ON 3-74 LM384N 1-35(LM78L12CZ 0-30 | CA3060 -850
N74LATN  3-90 | SN74S262N12-50 | 74LS100N  1-00 LM388N 0-88 | LM78L15CZ 0-30 | CA3062 75
N74L74N 0-80 N74S287N 2°95 | 74LS19IN 1-00 NEw TELETEXT CHIPS LM387N 1-10 | LM78L24CZ 0-30 | CA3084 10
NIALSSN 2:62 | SN74S288N 2.70 | 74LS192N  0-85 ; , LM388N  1-00|MCB87P 278 10
SN74LO3N 2-30 | SN74So30N §-84 | 74LS103N o-e5) from Mullard—available now from Marshall's—Sole UK LM333N  1-00|MCET1P  1.75/C -80
TALSOON 026 | SN74S300N 5-05 | 74LS194N 0.70 | distributor to the hobbyist market. M392 -87|MC672P  1.75/CA3070  1-90
7ALSOIN 926 | SN74S301N 3-71 | 74LS195N 070 LM7018 -98 | MC724 40| CA3071 ‘30
74LSO2N  0-26 | SN74S387N 3-05 | 74LS196N 0-80 - - LM701C -89 (MC789P ‘80| CA3072 -80
;:Lsosn :-g N74S470N 5-06 | 74LS197N o-80] SAA Series, for the reception, display and control of | w72 -81 | MC790P -10| CA307 -70
TEESON e ae edTIN R . Tirssnn 981 television based text display sysiems. Suitable for ‘CEE- i pdn s Siged el
74LS08N 028 | SN74S473N13-48 | 74LS2¢1N 1-50] FAX' and ‘ORACLE’ Remote Control LM703-8  0-50| MCE32P  0.70| CA2080A 2-19
74LS09N  0-28 N74S474N13-48 | 74LS 242N 1-25 LM709-14  0-49 | MC833 70| CA3086 .50
JALSION 028 | SN74S¢75N13-48 | 74LS243N 1-25) SAAS000 Infrared/Ultrasonic £3-48 | 'y710CH  0-67 MCS38P ‘82| CA3088F 1-37
TSN 328 | SNTacoAN 035 | 74LSouN 150§ SAA 5010 Station selector/DICS £813 | LM710-14 048 MCs7P  0-82|CA308SE  2-90
JALSI2N  0-26 | SNT431AN 060 | 74LS245N 1-85 T LM711CN  0-48| MC838 .35/ CA3080Q 4-40
;:g:m :g N7232N 0:36 | 74LS247N 1-08] SAAS5012 Binary Input Tuners P.O.A. LMT18 1-00 MC840P -85 | CA3130 08
: 93N 0-36 | 74LS248N  1-09 . 3 P 2 g
TALSISN 025 | SNTéBN 0.9 | 7étSodoN 1.49] TELETEXT (Dedicated 1.C.'s) LA 073 oari 1o
Siasi oyl R s 251N 100} SAAS5020 TIC (Timing Chain) £8-71 | (M741CH  0-50/ MCes8P  1-0|LF385N -80
T4LS22! 0-26 N7497N  1-95 | 74LS257N 1-°° SAAS5030 VIP (Video Input Processor) £11-81 tﬂ#}E‘L ::z M&"ﬁ: 8:2 t;‘ggn :a
T4LS26N  0:32 | SN74100N 1-40 | 74LS258N 100§ SAAS5040 TAC (Teletext Data Acquisition and LM747CN  0-78|MC881P  0-83| LF13201 00
74LS27TN  0-26 | SNT4107TN 024 | 74LS250N 1-55 Control) £31-82 [ LM748-8  0-50|MC1035P 1-80/LF13331N  3-00
74LS28N  0:29 | SN74118N 0'95 | 74LS26IN  3-25 LM748-14  0-50| CA3000 3-30 | LF13741H 49
JALS30N  0:26 | SN74119N 1-40 | 74LS286N 0-48] SAAS5050 TROM (Teletext Read-Only Memory) £18-88 | ryisoo 0-50| CA3001 4-25|LF1374IN 038
J4LS32N 027 | SNT412iN 028 | 4LS2N 1-30|  TIC, TAC & TROM are NMOS—VIP is linear bipolar LM911 0-50(CA2002  3-30|LMi14H ‘75
WEN BE| v bw nom au ten  paches cmenas v
- : 4LS2 0-58 i S ; :
TALS38N 032 | SNI4124N 120 | J4LSoON voo We recommend using DIL sockets with these chips wﬁ’nu ”g gAsom :.g L"@‘,f,’ .g
TALS4ON  ©-28 | SNT4125N 045 | 74LS283N  1-20 LMI304N  1-32/CA3012  1-65|LM307N -50
LM1305N  1-52|CA3013  1-85|LM308H -85
TRANSISTORS (See catalogue for full range) LM1307N  1-22/CA3014  2-20| LM308N -53
NI N0 300/2NT0SA  N7TO  30i2N1I0 P05 2Nosie N0 35 |3NT8T  NFU2 1-80|ACISIK  Pse -sa| LMISION  240/CAS0MS, 078/ LM30GKC 48
2N388 N70  -80|2N708 N70  -30/2N1420 N70 -55 |2N2218A N70  -38| 3N200 NFS2 2-85 | AC178K NS¢ -70 | FUCSSEN 0-48CA3020 2.20|LM3ITMP  1.38
2N38BA N70 -77(2N718BA N0 -54|2N1483 N70 1-85 |2N2218  N70 38| 3N201 NF92 1-35 |AC176 NSt BE | L 0 67| CANGOA  2.50|tMS1TT 20
2N398 P70  -80|2N720A N70 -85/2N1485 N70 2-20 [2N2219A N70 38| 40050 P86 1:70 | AC187 Ns4 58 | FCRON  5.04|CA3081  2.40|LM31EN s
2N456 P86  2:20|2N721 P70 $-05|2N1507 0 -35|2N2220 N70  -38/ 40081 N70 §:20 [ACIB7TK P54 -es5| BMIOON o on e 2.20|LHM3%0T-5 1.88
2N489 U7t 4-90(2N722 P70 -45(2N1524 ° P54 -0 N70  -25)40232 N70 -60 |ACtE8 PS4 54| FUICOEN  2.40| CA2023  2-20| LM320T-12 §-88
2N489A  U71 5-40|2N727 -50(2N1553 P66 1-50 [2N2221A N70  -25| 40233 Nio -0 |ACB8K PS4 -85 | MITON  §20/CAZ0%6  0.70) CM32OT-15 1.86
2N4g9B  U71 5-90(2N744 N70 -35(2N1613 N70 -30 [2N2222 N70  -25| 40235 N65 -85 |AD135 PEQ 2-75 | FULCOON  1-16 CA3028A  0-90| LM320T.26 1-86
SNaom DNl eSoaniss Wb SN P J8|Nam Nis e7bi N BiADie  P% T8|LWsiN io0(Casvuss 45| Masupos 115
nan on PRAGE I BANL AR BAER MR CRiE M oRmE  moinoon o s
91 71 S 914 70 -38(2N1883 N7 22 : : - " "
2N491B  UT1  §:25|2NS16 N70  -33|2N1890 N70 30 |2N2270 N70  -49| 40284 N70  -95| AD161 Nes t1-00| NEW LOW PRICE KiM The
2N491 7-50|2N817 N65 -38(2N1883 N70  -30 [2N2303 P70 1-54| 40280 N70 370 | AD182 Pes 100 | Ready to Use Microprocessor System
2N4g2 U71 6:25|2No18 N65  -45(2N1007 5-95 |2N2368  N70  -27| 40309 N70  -80 | AF106 o | PR {Fod Tillv Toated \eirad nd pbarans
2N4S2A 1 675(2Ns29 N70 -37/2N1974 N70 -98 [2N2363 N0  -27| 40310 N68 -85 | AF109 Pe5 -2 | Notakitbut supplied fully ested, w {guaran-
2N4928  U71 7-75[2NG20A  N70 -37|2N1990 N70 -45 |2N2369A N70  -27| 40311 N70  -55 | AF114 P84 -7 | teed. Expandable Memory o k‘!{"‘g etk i
2N492C  U71 10:00|2N930 N70 -37|2N1891 P70 $-10 [2N2405 N70 88| 40312 NES 93 | AF115 P84  -70 | system not just an Tevnhlm on kit, ‘al ﬂﬂ'dvll to
2N493A 7-99 2N930A N70 -95/2N2080  N73 700 [3aNat SCS903-50 40213 N&& 1-38 | AFi16 P4 70 | KIM 1 at £107-65 VAT Inclusive you,get Immedixte
2N4838 U7 8-75/2N1131 P70 -32/2Ne102 N70  +50 |3Ns3 SCS802-25| 40315 N70  -60 | AF117 Pg4  -70 | capability which can be expan S BTES ot
2N494 71 8-90|2N1132 P70 -35|9N2147 P66 1-35 |3N128 NF82 1-35| 40316 N68 95 |AF118 P84  -70 | system capable of addressing up to
2N494A  U71 7-85{2N1204 P70 -65/2N2160 U71  1:55 |aN139 NF82 1-60/ 40317 N70 60 | AF124 P20 -70 | Memory.
2N494B  U71 8-40[2N1302 N70  80|2N2152 N0  -58 [3N14 NF92 1-10] 40324 -85 | AF125 P20  -70 | KIM IS EXPANDABLE Expand as you leamn up
2N494C  U71 9-35(2N1303 P7  -80/2N2193  N70  -50 |aN141 NF32 -85/ 40325 N66 1-35 | AF128 P20 -70 | to 65K.
2N549 N70 3-25(2N1304 N70  -80/2N2193A N70 52 [3N142 NEB2 -70| AC126 Psé -48 | AF139 P85 -75 | KIM 1—Basic board with above features assembled
N63G N70 -39|2N1305 P70 -80|2N2194  N70  -42 |3N143 82 -88) AC127 N54 -48|AFi72 P38 -0 £107:95
2N897 N70 -31|2N1308 N70 1-00/2N2134A N 45 |3N152 NFE2 1-10| AC128 P54 -48 |AF178 P84 1-30 | KIM 3—BK static RAM card plugs Into motherbaard
2NB98 N70 -49|2N1307 P70 1-00/2N2195 N70  -49 |3N153 NF82 1-88| AC151 P54 43| AF188 Ps5 55 140-33
2N89g N70 -58/2N1308  N70 1-10|2N2185A N70 -49 |3N154 N -89 Al P54 -84 | AF200 P20 1-30 | KIM &—Motherboard (takes 8 x KIM 3) + or
2N706 N70  -30I2N1309 P70 1-10/2N2217  N70 .55 [3NTSQ NF92 1-35| AC153 P54 50 | AF201 P20 1:30 | supply. -85
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MAGENTA ELEGTRONICS LTD

EC4, 88 CALAIS ROAD, BURTON-ON-TRENT, STAFFS DE13 0UL s
PHONE 02 83 65435, 9 a.m.-12. 2 p.m.-5. MON.-FRI. Callers by appointment.

E.E. PROJECT KITS

Make us YOUR No. 1 SUPPLIER of KITS and COMPONENTS for E.E. Projects.
We supply carefully selected sets of parts to ble you to truct E.E, jocts.
A riat o ts k: ed. Each project kit

PP h 3 > .C. ts are Includ:

comes complete with its own FREE COMPONENT IDENTIFICATION SHEET.
We supply—You constru

IPNR(I:EI‘Ig INCLUDE CASES UNLESS OTHERWISE STATED. BATTERIES NOT

“PROJECT INSTRUCTIONS ONLY SUPPLIED AS EXTRA 33p EACH".

SOUND TO LIGHT. Sept. 78. £5-99
FILTER. £1-25.

SLAVE FLASH. Aug. 78. £2-86 less SKi.
LOGIC PROBE. July 78, £2-28.
INSITUTRANSISTORTESTER. June
78. £4-73

VISUAL CONTINUITY CHECKER.
June 78, £2-96 inc. probas.
FLASHMETER. May 78. £11-29.

less caic and diffuser.

POCKET TIMER. #f“ 78. £2-82
WEIRD SOUND EFFECTS GENERA-
TOR. Mar. 78. £3-84.

CHASER LIGHT DISPLAY. Feb. 78.
£19-78. inc, p.c.b. case extra £3-54,
AUDIO VISUAL METRONOME. Jan.

T8. £4-22.

RAPID DIODE CHECK. Jan, 78. £1-97
AUTOMATIC PHASE BOX. Dec. 7T.
£8-45 Inc. p.c.b.

VHF RADIO. Nov. 77. £11-46.
ULTRASONIC REMOTE CONTROL.
Nov./Dec. 77. £13-75.

SHAVER INVERTER. April 79. £10-99.
TRANSISTOR TESTER. April 79.

£3-18.

TOUCH BLEEPER. April 78. £2 99.
ONE TRANSISTOR RADIO. Mar, 74.
wi";‘AmplIﬂlf & Headset. Less case.

£5-84.

E's: DELAY INDICATOR Mar. 78.
VER’iATlL! POWER SUPPLY. Mar.
78.£7-38.

CHOKE WARNING DEVICE. Apr. 78
£6.05 case 71p

AUDIO MODULATOR. Feb. 79. £1:44
iess case and pins.

LW CONVERTER. Feb, 79. £3:98,
case £1-49

THYRISTOR TESTER. Feb. 79. £2:88
ADJUSTABLE PSU, Feb. 79. £21-54.
Case (horizontal layout) £3-54 extra.

I'M FIRST. Jan, 79. £3-06 less cases.
LIGHTS REMINDER. Jan. 79. £4:15 5

CONTINUITY TESTER. Jan. 79, £2-91 TREASURE LOCATOR. Oct, 77. £8-77
less case. case extra, £2-32. Less handle, etc.
FUZZ BOX Dec. 78. £4-38 ELECTRONIC DICE. March 77. £4-20.
VEHICLE IMMOBILISER. Inc. PCB. SOIL MOISTURE INDICATOR. June

Dec. 78. £3-77 case extra 71p. 37. £3-08 inc.oprobe.

WATER LEVEL ALERT. Nov. 73 FHONE/DOORBELL REPEATER. July
248 . £5-97.

: A SHORT WAVE RECEIVER. Aug. 77.
{HOT LINE” GAME. Nov. 78. £4'23  210-gg case extra £1

less case & rod. 4.
CAR BATTERY STATE INDICATOR
AUDIO EFFECTS, OSCILLATOR. NoV.  Sept. 78, £1-54 less case inc. P

I8 L2 7cinc board, e veL mpTER.  [GF. SIGNAL GENERATOR. Sept. 78,

£15-30 less case
Nov. 78. £15-55 caze extra £3-75. o

5 TRANSISTOR TESTER Oct. 77. £6-34
FUSE CHECKER. Oct. 78, £1-51. case extra £3-55

.MOS RADIO. Oct. 78. £7 7. -
S AP RUNTER, Get, 8. £14-44 ELRCTRONC TOUCH SWITCH Jan.
ADD-ON CAPACITANCE UNIT Sept.
77. £4-46.

less handle & coil former.
GUITAR TONE BOOSTER. Sept. 78.
£4-13 Inc. p.c.b.

All top quality c
with FREE TTL and COMPONENT |
£02-95for the TTL TEST BED. £3-75 for ADD
NEXT 6§ MONTHS PARTS—Send Stamped A

ALL PRICES INCLUDE VAT AND
FIRST CLASS POST. ADD 25p TO

ORDERS UNDER £5.
TEACH-IN-T78

COMPLETE KIT £14-88

INCLUDES FREE COMPORENT IDENTIFICATION
CHART. TEACH-IN REPRINTS EXTRA 39p. EACH

PART. ALL 12 PARTS AVAILABLE.

1979 ELECTRONICS
CONSTRUCTORS CATALOGUE

HAVE YOU GOT YOUR COPY YET? MA
MANY NEW PRODUCTS — CAREFULLY C

GENTA'S NEW CATALOGUE INCLUDES
HOSEN FOR EVERYDAY ELECTRONICS

READERS. PRODUCT DATA AND ILLUSTRATIONS MAKE THE MAGENTA CATA"

LOGUE AN INDISPENSABLE GUIDE FOR

CONSTRUCTORS. FULLY INCLUSIVE

PRICES RIGHT NEXT TO THE PRODUCTS MAKE ORDERING EASY. NO MINIMUM
ORDER — ALL PRODUCTS STOCK LINES. FIRST CLASS DELIVERY OF FIRST CLASS
COMPONENTS. SEND FOR YOUR COPY AND SEE HOW EASY IT IS TO USE THE

MAGENTA CATALOGUE!

WRITE TODAY ENCLOSING 4 x 9p STAMPS.

BUZIER. 6V 74p. 12V 77p.
F.M.INDOOR AERIAL. 48p.
TELEPHONE PICK-UP COIL. 65p.
SPEAKERS. Miniature 8 ohm 79p. 84
ohm 89p, 80 ohm £1-15.
EARPIECES. Crystal 38p. Magnstic 15p-
STETHOSCOPE ATTACHMENT fits
our earpleces 58p.
HEADPHONES. MONO. 2K Padded
Superior Sensitive. £2-88.
!;BEASDPHONES. STEREO. & ohm.
-85.

INTERCOM. 2 STATION. £5-45.

MICROPHONE DYNAMIC 600 OHM
CASSETTE TYPE with 3:5mm jack plug

and plastic desk stand. £1 -25.

MULTIMETER TYPE 1. 1,000 0.p.¥.

with probes 2% x 3&‘; x 1" £5-85.

MULTIMETER TYSE 2. 20,000 o.p.v.

:itzh guse and orobes 57 x 33" x 1%
12-45.

ANTEX X25 SOLDERING IRON 25W.

Ides! for electronics £3-95.

SOLDERING IRON STAND. ANTEX

ST3 £1-84,

DESOLDER BRAID. 62p.

HEAT SINK TWEEZERS. 13p.

DESOLDER PUMP, Easy to use £5-98.

ERS EY!GLASS;:SD.

SPRINGS—SMALL 100 Asstd. $p.
CROC CLIP TEST LEAD SET 10/eads

with 20 clips $8p.

DOING IT DIGITALLY

Complete kit 1IN STOCK NOW for FAST DELIVERY by FIRST CLASS POST.
omponents as specified by Everyday Electronics. Qur kit comes compiete
DENTIFICATION CHART.

[TIONAL COMPONENTS for first 8 Months.
ddressed Envelope for details.

¢’ Bean
ELECTRONIC
ENGINEER

Do something PRACTICAL about your future.

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

Now, the British Institute 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 Television Servicing
chosen course—or.refund your | Radip Maint. & Repairs (BIET)

fee! ; Pract. Radio & Electronics
So, join the thousands who Plus over 60 other

have built a2 new fu;ure through home study courses.
home study Engineering courses.

POST COUPON FOR FREE 44 PAGE GUIDE

BRITISH INSTITUTE OF
ENGINEERING TECHNOLOGY

Aldermaston Court, Dept. TEg44 Reading RG7 4PF.

Coursesin
C & G Elect. Technicians
C &G Elect. Installations
Telecomms. Technicians Exams

NAME (Block capitals please)

ADDRESS

POSTCODE
Other Subjects AGE
Accredited by CACC Member of ABCC

L---

280

SINCLAIR PRODUCTS microvision tv
world model £147-85, UK model £39-55,
mains adaptor £6-73. PDM35 £28-85, mains
adaptor £3-18, case £3-19. DM350 £68-95.
DMA450 £97-85. DM235 £49-45, rechargeable
batts £7-30, mains adaptor £3-70, case
£8-45. Enterprise prog calculator with
accessories £22-95. Cambridge prog
calculator £12-13, prog library £4-45;
mains adaptor £3-20. PFM200 £49-48.
CSC MAX100 ireq. meter £75-40.
CALSCOPE oscllioscopes send sae for
data or see the Calscope advert in this
magazine. Supar 8 £174. Super 10 £236.
COMPUTER GAMES chess challenger
10 £167. Chess challenger 7 £78. Chacker
challenger 4 £84. Checker challenger 2 £50.
Atari videocomputer £138. Cartridges

£13-45.

COMPONENTS send sae for full list
1N4148 1-4p. 1N4002 2-9p. 741 15p, Bc182D,
b3, beiddb, be2iZb, be2i3b, be2idc
4-5p resistors W 5% E12 10R to 10M 1P,
0-8p for 50+ of one value, 16V slectro-
Iytics -5/1/2/5/10/22uf Sp, 100uf 8p, 1000uf
40p. 1 |b FeC1 £1-05. Dalo pen 78p. 60sq
Ins pcb 55‘9.

TV GAMES send sae for data. AY-3-8500
+ kit £8-95. Rifle kit £4-95. AY-3-8600 +
kit £42-50, Stunt cycle chip + kit £15-70.
Tank battle kit £4-50.
TRANSFORMERS 6-0-6v 100ma T4p, 1ia
£2-35. 6-3v 1ia £1-38, 9-0-6v 75ma Tdp,

1a £2, 2a £2-80. 12-0-12v 100ma $0p,

1a £2-49.

IC AUDIO AMPS with pcb. JCI2 W
£1-80. JC20 10W £2-95. Send sae for data.
BATTERY ELIMINATORS 3.way fype
6/73/9v 300 ma £2-85. 100ma radio type with
press-studs Oy £3-35. Oviov £4:50.
Car convertor 12v input, output 43/6/73/8v
800ma £2-50.

BATTERY ELIMINATOR KITS send
sae for data. 100ma radio types with press-
studs 43v £1-40, 8¢ £1-40, 9v £1-40,

43¢ £1-80, 6+6v £5-80, 9+9v £1-30.
Stabilized 8-way txneo 3J43i8/73/9/12/15/18v
100ma £2-80, 1Amp £6-40. Stabilized
power kits 2-18v 100ma £3-60, 2-30v 1A
£6-95. 2-30v 2a £10-85. 12v car convertor
6/73/9v 12 £1-35.

T-DEC AND CSC BREADBOARDS
t-dec £4-02, u-deca £4-40, u-decb £6-73.
819800311. exp350 £3-40. exp325 £1-73.

expdb £2-48.

BL.PAK AUDIO MODULES s450 £23-51.
ALGD £4-36. P2100 £16-95. Spm80 £4-47.
Bmt80 £5-05. Stereo 30 £20-12. AL30
gﬂi."PA‘ll’ £7-60. PSi2 £1-30. MASD

SWANLEY ELECTRONICS
Dept. EE, 32 Goldsel Rd., Swanley,
Kent.

Post 30p extra. Prices Include VAT.
Official and overseas orders walcome.

PRECISION HAND TOOLS

PLIERS
o o
o
Snip Nose Flat Nose
‘,,__— Side Cutting
Round Nose Tl & End Cutting

SIZES: WATCHMAKERS 4 inch; INSTRUMENT MAKERS 4% inch
British-made precision box-jointed hand tools with insulated
handles, each tool packed in an attractive pvc wallet.

Only £3-95 each OR any 3 tools FOR ONLY £11:25 inc P&P

C.W.O.to QUINTON TOOL SUPPLIES, Dept. E.E.,
52 Grayswood Park Road, Birmingham B32 1HE
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The Extra
ordina
Experi-

menrs

Profzss *

Ernest”

Eversure

J.
A7

by Anthony ]ohn Bassett

oB and the Prof. are inside a
giant vacuum chamber.
Dressed in “space suits” which the
Prof’s robots have made to pro-
tect them from the vacuum, they
are carrying out experiments on
uses of electronics in vacuum con-
ditions. As Bob and the Prof. are
both keen followers of the Space
Explorations which are in pro-
gress, they can see that there is
certain to be a large expansion in
the use of electronics in the
vacuum of Space; a very interest-
ing field to follow and one which
will in future provide an increas-
ing number of really interesting
jobs for electronics experts.
Who knows, some of today’s
readers of this magazine might be
fortunate enough to participate in
this exciting work!

ELECTRON BEAM

Bob has noticed that an electron
beam when passed through various
vapours which the Prof. has re-
leased into the vacuum chamber,
does not appear to be scattered by
collision with the molecules of
vapour; rather to his surprise, the
opposite seems to happen and the
presence of the vapour molecules
seems to improve the focusing
of the electron beams.

They can observe the electron

Everyday Electronics, June 1979

beam directly in the presence of
certain vapours which glow with
the spectral colours of the ele-
ments or ions present along the
path of the beam.

“It is the presence of a trail of
positive ions along the path of the
electronbeam which keeps the path
of the beam narrow and prevents
the electrons from being scat-
tered,” the Prof. informed Bob.

“When an electron beam passes
through a vapour or gas at low
pressure, it produces mainly posi-
tive ions from the atoms or mole-
cules which it encounters. Thus
the presence of a gas vapour is
necessary in order to observe this
effect.”

“I find this very puzzling, Prof.
Surely the beam should produce
equal numbers of positive ions and
negative ions? At school we are
taught that when an ionising beam
passes through a gas or vapour,
it spits the molecules into equal
numbers of opposite charges! How
can the electron beam produce
more positive ions than negative
ions when the molecules of the
substance are neutral to start
with?”

The Prof. explained: “This is
because the mechanism of ion
production is different. With a
beam of ionising radiation, the

radiation is so energetic that it
splits the molecules up into ions
of opposite charge. The oppositely
charged ions fly apart under the
influence of the radiation bombard-
ment, and exist as charged par-
ticles for a time until they become
neutralised.

“The electron beam which we
are using behaves differently and
the predominant mechanism of ion
production is by ‘knocking off’
electrons from the outer electronic
shells of atoms to produce simple
ions, or vapour molecules to pro-
duce more-complex positive ions.
Only a small number of molecules
are split, so the production of
negative ions along the path of the
electron beam is comparatively
little.”

CORE OF POSITIVE IONS

“The positive ions are much
heavier than electrons and they
remain in the path of the eleciron
beam to give a ‘pencil’ of positive
charge along the path of the beam,
and this tends to keep any elec-
trons which tend to stray or scat-
ter, attracted back to the path of
the beam, thus improving the
focus of the beam and the ‘point
size’ where it may hit a fluores-
cent viewscreen or radar screen.

“Most of the electrons which are
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picked off to do not join the main
electron beam, but travel for a
short distance away from the
beam, and then combine with a
neutral molecule to form a nega-
tive ion. Thus, surrounding the
beam and its core of positive ions
is a tube of negative ions which
help to keep the electrons of the
beam on the correct path, as any
which stray are repelled back by
the negative charge.

BETTER RADAR
“This combined action of attrac-

connection. Due to the lower volt-
age used, this may be connected
in some cases on an ordinary tube
base.

“The power supply is much sim-
pler, and because the velocity of
the electrons in the beam is
lower, less deflection energy is
needed, which means that the de-
flection circuits are less critical
and less likely to go wrong!

“So, just by introducing a very
small quantity of gas into each
radar tube, the makers have con-
tributed to the spread of the

explorations and uses. Such beams
may be used to probe areas where
men cannot go!”

“This sounds really interesfing,
Prof., can you tell me more about
the use of electronically produced
beams in space?”

“Yes, certainly, Bob.”

To be continued

Crossword No. 16—Solution

tion by a positive column of ions  safety which has been brought Tw]zPu]clofz |2 Bl a[zFz] =Pz
and repulsion by a surrounding about by the increased use of E o £ o ol «
tube of negative ioms, is a power- radar. both by making it afford- ARDEEERE E SRR
ful influence in keeping the elec- able for more users and more c s I SEEAr B
trons to a narrow path to give a  reliable! AnEE oEGEE B W
finely focused radar display. “Just as the developments in = 1N GaEane
“Use of this technique has re-  rocketry by the Germans during AL SERrEE b
sulted in very considerable savings ~ World War II were very important N B = Sl
in cost of production of radar sets, in forming the basis for the de- R 2| 3], | ; ro oy S e
because the electron beam can  velopment of modern space pey A W
remain focused with a much rockets, so the British develop- = . T (o AaE aBE 's
lower e.h.t. voltage than would ments in radar and ion beam tech- B R = = — g
be needed for a radar tube which nology are now being taken - = = = A :
used a high vacuum. The radar  further, and the behaviour of such it Al Eeklkanik e
tube itself can be cheaper because  beams in the conditions of space [N - - £ =
it does not need a separate eht.  will be very important for future JEEEAEE  (IEEEEEIEI
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GUITAR EFFECTS PEDAL (P.E. July 75)

Printed circuit board
GUITAR FREQUENCY DOUBLER
(P.E. Aug. 77)

Component set an

d PCB
GUITAR OVERDRIVE UNIT (P.E. Aug. 76)

the fuzz qualf

duplicate the efiects from the Guitar

be used with It and with other electronic instruments.
Component set using dual rotary pot £8
Printed circuit board

GUITAR SUSTAIN (P.E. Oct, 77)

Component set, PCB and foot switches
Component set, PCB and panel swiiches
WIND AND RAIN U
A 1l lled unit for prod
sound.

8. iy
Component set (incl. PCB)

Modulates the attack, decay and fllter characteristics of an
audio slgnal not only from & gultar but from any audio source
pi 1 fier ble effects that can be further
modified by manual controls. Possibly the most Interesting
of ali the low-priced sound effects units In our range. Circuit
does not duplicate effects from the Guitar Overdrive Unit.
Component set with special foot operated switches £7-69
Alternative component set with panel switches £5-05

A modified and extended version of the circuit publlgad.

d, versatile Fuzz unit, including variable and
sW I whilst retaining
the attack and decay and also orovldlng filtering. Does not
Effects Padal and can

£1-62
Maintains the natural attack whilst extending note durutl;o&.
£3-71

the above-named
£4:26

KITS FOR SOUND EFFECTS AND OTHER PROJECTS

PHONOSONICS

MAIL ORDER SUPPLIERS OF QUALITY PRINTED
CIRCUIT BOARDS, KITS AND COMPONENTS TO
A WORLD-WIDE MARKET.

VOICE OPERATED FADER (P.E. Dec. 73)
For automatically reducing music volume during *‘talk-over
—particularly useful for Disco work or for home-movie shows.

Component set (incl. PCB) £3-
PHASING UNIT (P.E. Sept. 73)
A simple but effective manually controlled unit for introducing
the phasing sound Into live or recorded music.

FUZZ UNIT
Simple Fuzz unit based upon P.E. "'Sound Design" Cil'zﬂ;g

PCB)
P.E. TUNING FORK (P.E. Nov. 75)

Prod 84 switch fr tones. A
LED monitor clearly dispiays all beéat note adjustments. |deal
97 for tuning or electronl ical instr

CB)
SYNTHESISER TUNING INDICATOR

(P.E. July 77)
AL simple &-octave frequency comparator for use with syn-

Component set (incl.

Main component seat (incl. PCB)

£14-3
Power supply set (incl. PCB] £6-28

s and other instruments where the full versatility of

Component set (Inci. PCB) £3-20
PHASING CONTROL UNIT (P.E. Oct. 74)
For use with the above Phasing Unit to iy control
the rate of phasing.

Component set (incl, PCB) £4-T4

TREMOLO UNIT
Based upon P.E. Sound Design circuit
Component set {incl. PCB)
TREBLE BOOST UNIT (P.E. Apr. 76)
Gives a much shriller quality to audlo signals fed through it,
The depth of boost Is manuaily adjustable.

Component set (incl. PCB) £2-51
WAH-WAH UNIT (P.E. Apr. 76)
The Wah-Wah effect produced by this unit can be controlled

Hy or by the I ic controller,

Component set (incl, PCB) £3°83

AUTOWAH UNIT (P.E. Mar. 77)
Automatically produces Wah-pedal and Swell-padal sounds
each time a new note is played, 3
Component set, PCB, special foot swilches £7-87
Component set and PCB, with panel switchss £4-83

——————

COMPONENTS SETS Include all
y resistors, it semi-
s, P it and grans- CIR

formers, Hardware such as cases, sockets

knobs, keyboards, etfc, are not IncludnJ

but most of these may be bought separately

16% DISCOUNT VOUCHER (El
TZ& (EE34)

over £50 goods value (excl. P&P & VAT)

Fuller details of kits, PCBs and parts are
shown in our lists.

CUIT AND LAYOUT DIAGRAMS
are supplied free with all PCBs unless
“‘as published'.

ADD: POST & HANDLING
ards add £2-00 each plus VAT. Other (or current rate if changed). delay we advise you to see our list for postage rates. All

MS : Goods In current adverts & lists U.K, orders—Keybo
added to full total of payments must be cash-with-order, in Sterling by Infer-

. goods: under £15 add 25p plus VAT, over £15 add S0p Must be

the P.E. Tuning Fork is not{eqzlired. )
oxcl. SwW..
DYNAMIC RANGE LIMITER (P.E. Apr. 77)

Automatically controls sound output to within a pruﬂl::n;l..

1. PCB)
CONSTANT DISPLAY FREQUENCY
METER (P.E. Aug. 78)
A 5-digit frequency counter for THz to 99999Hz with & 1Hz
sampling rate. Readout does not count visibly or flicker dus to
display bianking.

MANY MORE KITS

for Synthesisers, Rhythm Generators, Electronic Pianos
and other projects, big, smatl, simple or complex, are avall-
able, plus a range of ds, i3 ts and
accessories. Detalls in our lists.

PHOTOCOPIES of texts for most of the
kits are available—prices in our [ists.

Component and PCB (bu! E7-45

Component sat (incl.

£24-05*

Component set
Printed circuit board
*This kit & PCB are at 83 VAT (all others are 1235

PHOTOGRAPHS in this advertisement
show two of our units containing some of
the P.E. projects bullt from our kits and

LIST—Send ped ad

components.

with all U.K. requests for free fist nlvl;g
fuller details of PCBs, kits and other

PCBs. The cases were bullt by ourselves
and sre not for sale, though a smal
selection of other cases is available.

ADD 125% VAT

Correctly costed. C.W.O0., U.K. orders plus VAT

3 3 goo
only. This voucher must accompany order. postal mishaps, add 50p for cover up to £50, £1-00 for handling.
Valid untll end of month on cover of E.E. £100 cover, etc, pro-Tata.
N.B.Eire,C.1.,B.F.P.0. and other countries are subject
to higher export postage rates.

ds. Discount, post & national Money Order or through an English Bank. To
. onall U.K. orders. obtain list—Europe send 20p, other countries send 50p.

Does riot 2pply 10 Exports. poices ARE CORRECT AT_TIME OF PRESS.

EXPORT ORDERS ARE WELCOME but to avold

E.&0.E. DELIVERY SUBJECT TO AVAILABILITY.
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MS: C.W.0., MAIL ORDER OR

=
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ROOM THERMOSTAT
Famous , el tdesign. | ded for
wall mounting. Will switch up to 20 amps at
mains voltage, covers the ranga 0.30 C. Special
snip this month £3-25,

ROD THERMOSTAT—&£3-00.

WINDSCREEN

WIPER CONTROL

Vary speed of your wiper to suit
conditions. All parts and Instruc-
tions to make £3-75.

MICRO SWITCH BARGAINS
Rated at 5 amps 250V. Ideal to make 2
switch panel for a calculator and for dozens
of other applications. Parcel of 10 (two

types) for £1-25,

RADIO STETHOSCOPE
Easlest way to fault find, traces,
signal from aerial to speaker, whan
signal stops you've found the fault.
Use it on Radio, TV, amplifier,
anything. Kit comprises transistors
and parts Including probe tube and
twin stetho-set £3-95.

:

« 2o
MULTISPEED MOTORS S a2
Six speeds are available 500, 800 and 1,000

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

Is 2 In, diameter and approximately 1 in. long.

230/240V. Its speed may be further contirolied

with the use of our Thyristor controller. Very

powerful and useful motor size approx. 2 In.

dia. x 5in. long. Price £2. 3

12V MINIATURE RELAY ‘

dc operated with two
sets of change over contacts. The unigue featurs of
this relay is its heavy lead out wires; these provide
adequate support and therefore the relay needs no
fixing; on the other hand thers is a fixing bolt protruding
through one side so if vou wish you can fix the relay
and use its very strong lead outs to secure circuit com-
ponents—an expensive relay; but we are offering It for
only 37p each. Don*t miss this exceptionlal bargain!

EXTACTOR FAN

Ex computers—made by Woods
of -Colchester. Ideal for fixing
through panel—reasonably quiet
running—very powerful 2500 rpm.
g;m&e of two sizes 5" or 83" dia.

MAIN RELAYS

With triple 10 amp changeover contacts—
operating col! wound for 230V a.c. Chassis
mounting one screw fixing. Price £1-25.

BURGLAR ALARM ITEMS
{Circult free on spplication)
Trigger mats 247 x 18"
13" x 107
Relay 24 voit

-12 vo!
Alarm Bell 24 volt
-12 yolt

aing
Reset, Swilch, ordinary
Secret type with key
Wire—100 metres
24v Power unit mains operated

B,
MERCURY BATTERIES =
Bank of 7 Mercury cells type 825 < "7 0%
which are approx. $in. diameter ¥
by in. thick In plastic tube
giving a total of 10-7V.
Being in a plestic tube It is very easy to
break up the battery into separate cells
and use these for radio control and
zi;ng.ar equipment. Carton of 25 batteries

on application
45p

95p
£1-50
£25-35

PP3/PP8 REPLACEMENT

Japanese made in plastic container with
leads size 2in. x 13in. x 13in., this is ideal
to power a calculator or radio. It has a full
wave rectifier and smoothed output of 9V
suitable for loading of up to 100mA. £2-53,

SWITCH TRIGGER MATS

So thin is undetectable under carpet but
will switch on with silghtest pressure. For
burglar alarms, shop doors, etc. 24in, x
13in. x 10in. £1-95.

MAINS TRANSISTOR PACK

Desi: to 1 i sets and amplifiers. Adjust-
able outputv., 9v., 12 volts for up to S00mA (class 8 working).
Takes tha placa of any of the following batteries: PP1, PP3,
PP4, PP8, PP7, PPS and others. Kit comprises: mains trans-
former, rectifier, smoothing and load resistor, condensers
and instructions. Real snip at only £1-85.

DRILL CONTROLLER
conml' Electronically changes speed
SPEEDS

from approximately 10 revs to
maximum. Full power at all
speads by finger-tip control.
Kit includes all paris, case,
averything and full instructions.

-45
Made up model £1-00 extra

8 POWERFUL
BATTERY MOTORS

For models, Meccanos, drills,
control pianes, boats, etc. £2.

ROTARY PUMP
Self priming, portable, fits driil or eiec-
tric motor, pumps up to 200 gallons per
— hour depsnding upon revs. Virtuall
uncorrodable, use to suck water, oil,
petrol, fertiliser, chemicals, anything
liquid. Hose connectors sach end.

remote
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SHORTWAVE CRYSTAL SET
Although this uses no battery it gives |
really amazing results. You will re-

ceive an amazing assoriment of
stations over the 10, 25, 29, 31 metre
bands. Kit contains chassis front

panei and all the parts £1-9¢—crystal
earphone 55p including VAT and
postage.

MULLARD UNILEX ®
A mains operated 444 stereo ?

system. Rated one of the finest *¢'N

performers in the stereo field

this would make a wonderful gift

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 complets at only £15
including VAT and

HUMIDITY SWITCH

American made by Ranco, their typs No.
J11. The action of this device depends
upon the ing a brane

to stretch and tripger a sensitive micro-
switch adjustable by a screw, quite sensi-
tive—breathi of inst: will switch
it on, Micro 3amp, at250V a.c. Overall size
of the device approx. 3§ in. long, 1 in. wide
and 1§ In. deep 75p.

DELAY SWITCH

Mains operated—delay can be ac-
curately set with pointers knob for
periods of up to 25 hrs, 2 contacts
suitable to switch 10 amps—second
contact opens few minutes after 1st
contact $5p.

25A ELECTRIC PROGRAMMER
Learn in your sieep. Have radio playing and kettle bolling
2s you wake—swilch on lights to ward off intruders—have
e a warm house to come home to.
you can do If you invest in an
electrical programmer Clock by
famous maker with 15 amp on/off
switch. Switch-on time can be
sot anywhere to stay on up to 6
hours ind dent 80 minute mem-
ory jogger. A beautiful unit. £3-5¢.

MULLARD AUDIO AMPLIFIERS
All in module form, each ready built complete with heat
sinks and connection tags, data supplied Model 1153 500mW,

&owsr. output £1-68.
; 3

lodel 1172—10 watls power output £3-94

Medel 1172 1W. power output £2-25,
Model EPS000 4 watt power ouput £2-80
g 9001 twin channel or stereo pre-amp

G.P.O. HIGH GAIN AMP/SIGNAL TRACER
In case measures 5% x 37 x 1%
extremely high gain (70 DB)
solid state amplifier designed
or use as a signal tracer on
GPO cables etc. Functions very
well as a signal tracer for fault
finding in radios etc. etc. By
connecting a simple coil to the
input it becomes a useful mains
cable tracer. Uses standard 4iv

ttery and has input, output
sockets and on-off volume
control mounted flush on the
top. Many other uses Include
general purpose amp, cueing
amp etc. An absolute bargain
at only £2-25. Suitable 80 ohm
earplece 80p + Sp.

THERMOSTATS
Refrigeration as illustrated with 36"
capillary £1-62.

Limpet Stat must be mounted in close
contact calibrated 90°-180°F 15 amp con-
tacts £1-82.

Appliance Stat fix like a volume control—
15 amp contact 30°-80°F 85p.

ditto but for high temps £1-25.

Over Stat—with Serson and capillary 85p

Wall Mouniing by Satchwell £3:00

Boiler Stat with confrol 20°-30°C

SOUND TO LIGHT UNIT

Add colour or white light to your
amplifier. Will operate 1, 2 or 3 lamps
(maximum 450W). Unit In box all ready

to wark. £9-95. P
MINI-MULTI TESTER
Amazing, deluxe pocket size
precision moving coll instru-
ment jewelled bearings—1000

opy—mirrored scale.

11 instant ranges measure:—

DC volts 10, 50, 250, 1000

AC volls 10, 50, 250, 1000

DC amps 0-1mA and 0-100 mA
Continuity and resistance 0-150K

ohms.
Compiate with insulated probes,
leads, clrcult dlagram

Unbelievable value onfy £6-50 + 50p post and insuranca.

FREE Amps ranges kit enable you to read DC current from
0-10 amps, directiy on the 0-10 scale. It's free If you purchase
quickly but if you already own a min tester and would like ons
send £1-50p.

TERMS : Cash with order—but orders undar £8 must add 50p
to offsst packing, etc.

BULK ENQUIRIES INVITED. PHONE: 01-588 1833,

ACCESS & BARCLAYCARD ACCEPTED.

J. BULL (ELECTRICAL) LTD

(Dept. E.E.), 103 TAMWORTH RD,,
CROYDON CRS9 1S6

All these and many other things |

IT'S FREE
Our -honthly Advance Advertising Bargains List gives
detalis of bargains arriving or just arrived—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
are a few of the g still ilable from pravious lines.
Telephone Ringing Mains Unit Rather novel unit as it not
onls reduces mains to 50 voits but aiso reduces mains
frequency to 25 Hz, this frequency gives correct ringing note
for GPO bells. These units were made for the GPQ so
obviously are first class. Completely enclosed and safe to
mount on the wall or stand on a shelf. Price £3-20.

leph Bells in bakelite wall box, these will
save you missing calls when you are out in the garden or
shed, etc. Price £3/16.
Variable Mains Supply A bench mounting unit which con-
tains an isloation transformer for safety and a 2 amp variac
for adeptability. With this you will be ableto getcontinuousl:
variable mains supply from zero to full yoitage at 2 amps. 1
real time saving device, price only £20-
A g hi stili

g , see this month's
newsletter but supplies are going down rapidly and this may
well be your iast chance to acquire one of these. Spares +
accessories also available.

A very large purchase this month enables us to offer a range
of radio items. You will find the prices well balow average.

tte Recorder/Player Japanese or Hong Kong made,

these have all the normal facilities record, piayback, fast
rewind, etc,, also sockets for stop/start, mi earphone
and lead for mains as these operale from mains or HP1
batteries. £9-50,
AM/FM Radios There's no doubt that FM does give better
reproduction in good areas so a more adult member of the
family will be pleased with one of these, The ones we have are
in leatherette cases and are battery/mains radios having the
mains unit builtin and are complete with mains plug. These
cover medium wave and VHF with optional AFC. Price £6-75.
Soft Toy Radios Not necessarily only for the younger mem-
bers of the family as these are seftand cuteand have universal
appeal. Dolls, poodles, elephants and rabbits each with zip
compartment at the bottom where the radio fits. Medium wave
only, working from PP3 batteries. When ardering pleass
state pref and ible give an £4-50.
Car Battery Power Unit made for Rank Radio. This unit has
been designed to operate 8V battery powered equipment
from a 12V car battery, it provides a reliable source of stabi-
lised voitage and gives o ion to your i t in cass
of accidental reversal of t, also ag:
car battery voltage should this occur. The unit is very robust
and virtually everlasting If used sensibly. It uses a negative
earth circultbut it will ina positi carpi g
the instrument being played is not connectad to the car
chassis. A real bargain at £2-20.
Extensi Speak Cabi A new dalivery of these
enables us to bring down the price guite a lot. We can now
supply the smalier ones (11in. x 8in. x 4%in. approx.) at

-85, Post £1:00 and we have a targer one with silver finish
size approximately 123In. x Sin. x S3in. Price of this is £1-88,
post £1-30. If you can call and collect these cabinets you can
save yourself the quite considerable postage and you only
have to buy a few to get a discount as weli. The gquantity
discount for these is a special rate of 25% if you buy four or
more. Noie these cabinets are very good quality (made for
Rank Audio Systems) the grill material is Dacron.
Slide Switch Bargain Double pole changeover standard size
with good length of connecting wire soldered to each tag—10
for £1-38.
Six Digit Counter Mains operated, 1 pulse moves counter
through one digit, nol resettable but all you have to do is to
make note of the numbers befors the start of each count.
Real bargain at 80p.
We stili have the fluorescent outfits for operating 12in tubes
from 12V car battery and the price Is still the same £3-85 pius
S0p post complete with a 2fin tube.
Sterso Car Speakers usual type in neat compact enclosures
for the rear shelf of the car. 8 ohms 5 Wati. £4-50 per pair.
Bleepers 6/12V battary or transformer operated, ideal for
using in many alsrm circuits but particularly for car and
motor cycle alarms. These give a loud shrill note. American
made by Deita Alerms, Price £1-08 + 8p, Large quantities
available.
Most useful Timer Up to 12 on/offs per 24 hours is what you
can get from the Venner time switch if you fif our adaptor, The
shortest on/off time is one hour but you can use any combina-
tions of on/off to make up the 24 hours. An obvious use forthis
is to control immersion heaters. These are real current con-
sumers and even though the thermostats are working properly
economies can be quite considerabie if a time switch is used.
Our Venners are all bl amp switching. There are of
course many other applications for the time switch, which you
will remember in its basic form follows the sun switching
on at duskand off at dawn. Price £3-24 plus 50p postfor switch
wnt1h adaptor, exira for plastic case £1-08 or metal case £2-16
+

Safe Soilstat For growers who use soil heating on benches,
economies can be made by using a thermostat but If mains
voltage equipment is used then the thermostat must be
enclosed in a waterproof and earthable container. We can
now supply this price £3-78 + 28p. This container will accept
the normal immersion heater type thermostat but for soil
heating you want one which covers 50 deg. farenheit and up-
wards, we can supply thase at £3-20.

Motorised Light Flasher We can offer two motorised units
both capable of 2,000W of light. Qur{ second flasher changes
every 3 second and the 2 second fiasher changes every 2
seconds. Either type £6-40.

BUSH “PARTY AMP"
This very tive unitis a fete mono origin-
ally designed as the d ch I BUSH racord players.
All solid siate, the case houses good qusilly speaker,
power supply, p p an trols, S DIN socket
input accepts ceramic cartridge direct. 240v operation. Brand
new and boxed late and d DIN to DIN i
lead and Instruction leafiet. Many uses include baby alarm,
guitar tice amp. b amp for radios, etc.
etc.

Two types available:

Type 1 2-3 watts oufput with valume and tone control £7-50
Type 2 2-5 watts output with separate bass, treble, volume
controis and tape outpuf £9-50 + 56p, PP £1.

*NOTE For use as baby alarm and guitar practice amp it may
be necessary to use our phono preamplifier module (BMI).

6 DIGIT COUNTER
One pulse at mains voltage moves 1 digif—not resetiable—
real bargain @ 80p.

MAINS BLOWER
The Torrin—quist but powerful outiet size 2§ x 12 for cooling
gulnmmt efc. will extract If outietis blowing outwards price

-50.
Other models from £2-00.
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The latest kit
innovation:

the quickest fitting
CLIPON —

capacitive discharge
electronic ignition
in KIT FORM

@ Smootherrunning 7/

@ Instant all-weather starting

@ Continual peak performance

@ Longer coil/battery/plug life
Improved acceleration/top speeds
Optimum fuel consumption

Sparkrite X4 is @ high performance, high quality capacitive discharge, electronic
ignition system in kit form. Tried, 1ested, proven, reliable and complete. It can be
assembled in two or three hours and fitted In 1/3 mins.

Because of the superb design of the Sparkrite circult it completely eliminates
problams of the contact braaker. There is no misfire dus to contact braaker
bounce which is eliminated electronically by a puise suppression circuit which
prevents the unit firing i the points bounce open at high R.P.M. Contact breaker
burn is eliminated by reducing the currant to about 1/50th of the norm. It will
perform equally well with new, old, or even badly pittad points and is not
dependent upon the dwell time of the contact braakers for racharging the system.
Sparkrits incorporates a short circuit protected inverter which eliminates the
problems of SCR lock on and, therefore, eliminates the possibility of blowing the
transistors or the SCR. (Most capacitive discharge ignitions are not completely
foolproof in this respect. The circuit incorporates a voltage reguiated output for
greatly improved cold starting. The circuit includes buiftin static timing light,
systems function light, and security changeover switch. All kits fit vehicles with
coil/distributor ignition up to 8 cylinders.

THE KIT COMPRISES EVERYTHING NEEDED

Die pressed epoxy coated case. Ready drilled, aluminium extruded base and heat
sink, coil mounting ¢lips, and accessories. Top quality 5 year guaranteed
transformer and components, cablss, conneactors, P.C.8., nuts, bolts and silicon
grease. Full instructions to assemble kit neg. or pos, earth and fully illustrated
installation instructions.

NOTE —Vehicies with current impulse tachometars (Smiths code on dial RV1)
will require a tachometer puise siave unit, Price £3.85 inc. VAT. post & packing.
Electronics Design Assoclates, Dept. EE S

82 Bath Street, Walsall, WS1 3DE. Phone: (9) 814781

Electronics Design Associates, Dept.EE &
82 Bath Street, Walsall, WS13DE. Phone: (9) 614791
Name
g S S s eSS A PP
Phone your order with Access or Barclaycard
beVAT.adPE, (UK. only)  QUANTITYREQU, v SAEHbrochur on raquied
| encose cheque/PO's for
%¢ kit £16.65 £ o
TACHO PULSE
sLave uniT_£3.85 Cheaue No.

PLEASE STATE POLARITY POS OR NEG EARTH.

Accessor Barclaycard No.
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GIVE YOUR

LABCENTRE

THE CASE IT DESERVES

SENLAC SYSTEMS' super durable suede finish
cases are plush lined, strong and yet easily adapted
to suit custom needs.

Approx. Internal clear dimensions
18" wide x 134" front to rear x 3" depth.
450mm X 340mm X 75mm

Brief case style with locks & handie on 18" edge.

ONLY £5.67 incl. VAT.P/P

Full refund guarantee if returned unused within
: 14 days of receipt.

Telephone for further details(callers welcome by appoint-
ment only) or send £5-67 by cheque or P|Q’s payable to

SENLAC SYSTEMS [E & E] LTD,,

14 Dorset Square, London NW1 6QB
Telephone (01) 894 3413

ANNDUNCING
A NEW SET

| DIF BASIC

| ELECTRONICS

This 5 volume set contains over 500 pages.
Bound in stiff linen. Cover size 8%in x Sin.
Price £7.50 per set (we pay the postage).

Book 1. Introducing Electronics Book 4. Meters/Voltage-dividers
Book 2. Resistors/Capacitors Book 5. Transistor Project Circuitry
Book 3. Inductors/Diodes

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

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

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

Order now:

Seiray Book Company
60 Hayes Hill
Bromiey

BR2 7HP

==R-cR=—F-_ % =00 —F_]
Amount enclosed: £

OUR 100% GUARANTEE

Should you decide to return the set ofter 10 days exam

Name:

Address:
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ELECTRONICS SUPPLIERS
SHOPS, IMPORTERS,
MANUFACTURERS

HONG
KONG
IS
CHEAPER

Owing to the rising value of
the Japanese Yen, products
from Japan are becoming
very expensive.

We have equivalent quality
products at far better prices
from Hong Kong, Taiwan and
Korea.

We can supply in both large
and small quantities with
proven quality.

Even if you have never im-
ported goods before, we can
show you how!/

86 pages, comprs-
hensivs, fully priced
catalogue available:
specialising in
products for the
slectronics
hobbyist.

Catalogue $US4.00 to cover
airmail postage.

DICK SMITH
ELECTRONICS (HK) LTD.

Retail Showrgom & Buying Office

29-39 Ashley Rd, Kowloon, H.K.

Tel. 3-669 352 Tix. 64398

Call in when you'’re next
in Hong Kong!
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The world’s smallest program-

mables can be music to your ears.

c ASI FX-501P and

FX502P

POCK!T-SIZEO PROGRAHMABL! CALCULA-

MAGN APE CASSETTE
RECORDING ABILITY thlt lllo convert to musical
synthesizers

Worid's first LCD ket-sized complete tifi
programmables. Both use ALGEBRAIC opamhna
system. The FX-S01P offers 128 steps and 11 memories.
The FX-502P offers 256 steps with 22 memories. Both
have Automatic Power Off after approximately 14 minutes
se, with the p stored in the 11 or 22 non-
volatile registers.
Dimensions of both are:— 9-8mm H x 7imm W x
141-2mm D (37 H x 23" W x 5§” D). Supplied with
featherette wallet.

Optional FA.1 Programme Adaptor avallable for
either model—permits programmes to be recorded on
standard tape cassetie racorder and stored for re-entry

:;;tsl: Allc contains & music |switch whlch :onverts T

s
through 8 contain pre~nrogrammlnq for a full musical
octave;

FX-501P RRP £58-35 Our price £49-35

FX-502P RRP £79-85 Our price £68-95

FA-1 RRP £24-35 Our price £19-95

Other CASIO LCD scientifics from £94-85

THE AMAZING MELODY 80
Musical calculating diary watch

ADVANCE SPECIFICATION. Two separate Alarm
Tunas Calculator with Iwys 1-8 playing Indlvldua]

mini watch,
slnpwalch—measurlnp nei and lap times to 1/10 second—
alarm times and cnlculator with %, v, full memory, date
calculations. CASIO RRP £31-85 £25_95

Other CASIO calculating diary III.IM watches
AQ 2000 £2¢-95, MQ-10 £35-95, MQ-11 £29-85

STAR BUY OF THE YEAR!
ASIO 46CS-298B (New model)

(Rer]

Almost certainly the sii t and most

cated ALARM gHRONOBRAPH avaiiable today.

@ LC Dispiay of hours, minutes,
seconds, day; and with day, date,
date, month and year

@ Optional 12 hour with am/pm
or 24 hour clock display

@ 24 hour alarm setting

@ Optional hourly chimes

® Chrono measures from
1/100 second to 6 hours

@ Net, jap, 15t & 2nd place

@ 7-8mm Stainless Stes] case

@ Real mineral glass face

@ Water resistant to 100 feet ]

@ Less than =+ 10 seconds per month gl

L ] finks in b 1 SRR
Backlight £39'95

Other CASIO multi-function watches from £18-95

Superior watches and real value for money from
Japan—why settie for less?

Most CASIO products avallable from stock.
Send 25p for llluunud brochures of this superb
range of watch lculators (bothon 1)

Prices include VAT, P & P, Send cheque, P.O. or phone
your ACCESS or BARCLAYCARD number to:—

TIMETRON

Dept. EE, Beaumont Suite, 164-167 East Road,
Cambridge CB1 IDB., Telephone 0223 67503

S
Callers welcome by oppo mtment

WANTED

SIX ENTHUSIASTS, currently
working on TTL or CMOS pro-
jects—to evaluate a prototype
version of a revolutionary new
type of logic probe. The participants
will keep abreast of the latest
technology, and receive an offer
that will be difficult to refuse.

THE FINAL MONTH—
Our INTRODUCTORY 2 way
Offer must close one 31.5.79.

1. Try the C-MORE BATTERY CONDITION
DISPLAY with a 10 day money back offer.

2. Order before 31.5.78 and buy at20% below normai cost.

NEAT ‘DASHBOARD INSTALLATION
—takes only a few minutes

APPROX, SIZE: 23" D x 1§"W » " H.

The C-More comes in a matt black plastic case, and
mounts easily on the dash using adhesivs pads (sup-
plied). One wire connects to earth, and the ather to
an ignition wire using a qu:ck conncctor (supphad)
The battery diti ge) is

the ignition is switched on, and the charge rate is dis-
played when the engine is running. The LED display
has a novel colour comparator lens that makes intensity
comparison obvious.

The ali-elecironic display shows red and yellow whean
all is wall, Red only shows low battery or low charge,
and yellow only shows overcharge. Full fitting and opera-
ting instructions even highlight probable causes of
faults when they occur. Helps prevant those unnecessary
and expensive raplacements.

This offer is exclusive to readers of Evaryday Electronics.
1f you care about the state of your battery and charging
system, and want the best instrument to show you what's
*'going on", order your C-More before 31.5.79, and save
20% of its normal cost.

£5-95 + 25p P & P after 1.6.73

£4-75 + 25p P & P belore 31.5.79

Foll ber of ts we have decided to
ma.ks ava;lablo as separate items, our C-More case and
fens.

The case will accommodate a PCB size 1-8* x 1-3",
has a cable opening at the rear, and a -5” x 2" viewing
aperture at the front (ideal for LED’s).

The material is & heat resistant matt black glass filled
nylon,

The lens fits the above aperture and is ideal for presen-
tation or brightness comparison of two -2” LED’s. The
material is 2 high quality opfical acryiic.

CASES (two halves) LENSES
1ofi SOp 1 off 30p
Soff £2-25 5 off £4-35
10 off £4-00 10 off £2-40

Post to: HARVELEC, (Dept. EE),
1 Formby Ave., St. Helens,
Merseyside WA10 SNW

Please supply:

1. Further information of logic probe 1

2. [1C-MORE CASES | C-MORE LENSES
8. [J C-MORES to:

Chsque.’P 0. Vaiue......




% This new series has been specially compiled for the
electronics enthusiast.

Each book contains a collection of constructional projects, giving details of how the circuit works, how it may be
assembled and how setting-up and trouble-shooting problems may be solved. The skilful use of colour in the text
helps to clarify circuit operation, and circuit board layouts are suggested. Shopping lists of components are drawn

up for each project.

¥ .The first four titles are available now at £2.25 each (US $5.25)

Electronic Projects in Audio R. A. Penfold
Electronic Projects in Hobbies F£.G. Rayer

Also available six Constructors Guides:

Electronic Diagrams £1.80 US $4.25
Electronic Components £1.80 US $4.25
Simple Circuit Building £1.90 US $4.50

Electronic Projects in the Home Owen Bishop

Projects in Radio and Electronics /an R. Sinclair

Printed Circuit Assembly £1.80 US $4.25
Project Planning and Building £1.90 US $4.50
Practical Electronic Project Building £1.90 US $4.50

Write for a free colour brochure about all our hobby books to

“em I“hnkﬂl BOO%) Borough Green, Sevenoaks, Kent TN15 8PH m

A LGON

BRING YOU THE NEW CHINAGLIA

MULTIMETER
THE
PROFESSIONAL
SOLUTION
TO
GENERAL
MEASUREMENT
PROBLEMS

£32-50 inc. VAT.

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

IT OFFERS:

* SInngnob range selection

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

% Clear unambiguous scales

* A well-d: d cylindrical (] with resilient bearings

% 31 ranges providing coverage from 150mV to 1-5kV d.c.; 7-5V to 1-5kV a.c. 50uA
10 2-5A d.c.; 25mA to 12'5A a.c.; 10k Q and 10M Q resistance and six signal level

ranges.
% Accuracy + 2-5% d.c., £3% a.c. and 23 resistance.

For details of this and other exciting Alcon instruments please write or phone:—

@E@@Mnstruments Ltd.

19 MULBERRY WALK, LONDON SW3 6DZ. TEL: 01352 1897
386

EVERYBODY’S
DOING IT!

Doing what? Sending for the
latest Home Radio Catalogue.
It's the most comprehensive
components catalogue you can
get. 128 pages, about 2,500
items listed, and profusely
illustrated. Now only £1.25
with a free bargain list. Send
your cheque or postal order
now.

HOME RADIO
COMPONENTS LTD.
Dept. EE, 234 London Road
Mitcham, Surrey CR4 3HD

COMPONENTS — Now over 1,000 types in
stock!
KITS — See the new range of low-
cost ‘ELEKITS".
SERVICE — 1st Class same day despatch.
ACE MAILTRONIX LT QUALITY — All guaranteed products.
Dept EE Tootal Street PRICES — Many reductions!

Waleficdd W Yorkshire WFISR MAGAZINE

, PROJECTS — Trouble-free!

S.A.E. for list of EE projects
Name

1 enclose 30p*, please send catalogue.

Adgaress

*Refundable with future orders over £5.00.
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BD1 Fackage Kit- |
The Connoisseurs |
Budget Choice

Connoisseur now offer their
famous BD1 Kitina
package deal.

The package consists of the BD1 Kit, SAU2
pick-up arm, plinth with anti-vibration feet,
acrylic cover complete with hinges and
friction lid stays, a pick-up mounting board,
and all necessary screws, washers, etc.

The plinth, cover and pick-up mounting
Hoard are all pre-drilled and ready for
assembly.

The illustration shows the package with the
8D1 Kit partially assembled.

Suggested Selling Price around £54.00, plus VAT.

Oimensions  15%in ¢ 14%n x Skin

Write for further details to:
A. R. Sugden & Co. (Engineers) Ltd.

- T - " A b el s IRt Con i e, WD L e R e S R T i 1 T N 7 M- S M AW gin A e e, 1]
@ [
(¥ ® Manufacturers of Connoisseur Sound Equipment, Connoisseur Works, Atlas Mill Road,
Brighouse, West Yorkshire HD6 1ES
() X ) Telephone: Brighouse (0484) 712 142, Telex: 517144 Sugden G,

Telegrams & Cables: Connoiseur Brighouse.

Your Ieac‘!:lnggtéﬁ_tos;gplieu for ® We pay
" . A postage
Professional Wire and Cable SIESTIeh, SRS TANALES, B 8™ | 1o ik on oo arde
S = neludin nd over,
Fasteners for all installation POLYSTYRENE, 19 1 o | unaer aed 1 handing
requirements. Witie i o8 = | T
3?1;’;9 88, 82pF T8 H4 ® We give
TELEPHONE — ELECTRONICS | | [E¥& £i & & | oo
270' 330' S90pF 1: 10 63 ”g on C.W.O. orders only
470 580pF o 10 25 12p 3% on orders list value
COMMUNICATIONS Bomee. " 5 B | den
31310, 160V 4o 10% on orders list value
560, 680, 820pF 5 39 s }z’: £25 or more
mEe g2 : B
ALARM SYSTEMS, ETC 1200, 1800pF w2 1%
? . 2700, 39000F .p 22 83 15p @® We stabilise
. g/ 4700, 5800pF .8 g 1°§ :'P prices
4 Precision made models. $800; $2005F - 10 i 1l
1 8p i by keeping to our printed
12 different staple sizes. 12,000, 15,0000F 12p 47 25 - 14p price liats which appear
Rugged all steel construction 8,000, 22,000pF 3p g g ::g but three or four times a
in chrome finish. PR AL SILVERED MICA, year,
Grooved guide. Tanpsicared 20p 1507 30)
Grooved driving blade. 23005 5 ﬂ'?ﬁ?@.’ A .,, V::i :,l:a:::?i“
Tapered striking edge. i) i 2E358 - Closn and o makers’
Jam-proof mechanism ELECTROLYTIC, 18, 20, 22, 25 12p specs. No seconds, no
(patented). gmeis, g3z B [ o=
Short span easy compres- B41063/B41010 53 88 'sach 12n
, sion handle. Lo lEs 2o 1% ® ® WE WILL SEND
0-47 100 12p 220 20p OUR 120 PAGE
Some of the features that make an Arrow cable fastener L’° . .d‘:' o Iu'"m’:: et . m’:: CATALOGUE
the outstanding tool for all installation engineers. Camiogue 8. o poas / No. 8 FREE ON
VAT—?dd 8% fo quoled prices, except for items matked REQUEST
| Ilustrated literature and details of staple sizes Sk TR0 T Deiaciad: Prices suect & = =
available from: on Access or Barclaycard. tive, wall m;?';,;,. Write,
phone or or your
SPEGIAL PRODUCTS DISTRIBUTORS LTD. ELECTROVALUE L0 [ s it
81 PICCADILLY, LONDON W1V OHL
TEL. 01-829 9554. Telex 265200 (A/B RACEN) g‘o::‘t.!gfg::nuﬁ jg_g'o.zﬂidéf;ls..hﬂud Green, Egham, Surrey TW200HB,
Cables: Speciprod London W1 e R P (e g, %0 Bursase Lanes Sircess
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BUILD A
SYNTHESISER!

his 195mm long, all metal, high suction, desoidering tool with re SPECIAL SKILLS

laceable Teflon tip enables removal of molten solder from all size: "n REQIHRED
bf pcb pads. Primed and released by thumb, it incorporaies an anti
2coil system and built in safety guard. Only £6.80 inc. VAT & PP

QUE

SPECIAL EQUIPMENT

e = g 99 (TR S =
&d W25 00 o Y ou oo ok

iy |

using DEWETOM (Reg'd)
PROFESSIONAL MODULES

Over 20 different electronic modules to select what YOU want to
build a synthesiser; simple or complex. Start simple and add to it
as you can afford, New attractive prices for the long-popular, well-
tried range of Dewtron synthesiser and other effects modules.

Send 25p for Musical Miracles Catalogue NOW!

D.E.W. LTD.

254 RINGWOOD ROAD, FERNDOWN, DORSET BH29AR

Logically laid out to accept both 0.3" and 0.6 pitch DIL packages
as well as Capacitors, Resistors, LED's, Transistors and components = Designer approved quality kits for
with lsads up to .85mm dia. c‘ef Klts Electronic Musical Instrument

500 individual connections in the central breadboarding area, Construction.

spaced to accept all sizes of DIL package without running out of gOA':j'_‘,:gzt: 33&?(':?"?5?'
connection points, plus 4 Integral Power Bus Strips around all w‘i’t‘ha“ umquce Vﬁ,ogc;mgen:.r’t'js:
edges for minimum inter-connection lengths.

Action, as used in the P.E.
All connection rows and columns are now numbered or lettered JOANNA, which electronically
enabling exact location indexing.

simulates piano key inertia—a
feature not available in any other

Double-sided nickel silver contacts for long life (10K insertions)

and low contact resistance (< 10m. ohms).

design. A new physical layout has
been adopted to simplify construc-
Easily removable, non-slip rubber backing allows damaged contacts
to be rapidly replaced.

tion.
No other breadboard has as many individual contacts, offers all

P.E. STRING ENSEMBLE
The only kit available to the proven
ihese features and costs only £5.80 each or £11.00 for 2 — inclusive

A. J. Boothman Design for this
versatile String Machine.

of VAT and P.P. Sent S.A.E. to:
Sni P
i e Clef Products (Dept E.E.)
David George Sales, r/o 74 Crayford High St., Crayford, Kent DA1 4EF 16 Mayﬁeld Road, Bramhall, Cheshire SK7 1JU.

David George Sales EEG73
r/o 74 Crayford High Street, l
Crayford, Kent, DA1 4EF.

Please send me 1 EuroSolderSucker @ £6.80 [ Please I
or 1 EuroBreadBoard @ £580 [ T QUALITY REELTO 3

or - 2 EuroBresdBoards @ £11.00 O X I REEL & CASSETTE TAPE HEADS 52472t

~ - £ B
{All prices include VAT and P.P., but add 15% for Jggg’puvwx ] :‘:;g’mnmm“s

82401 Ca4nPs02
STEREO PLAYBACK QUAD QUARTER TRACK REC/PLBK £3.14
c 82402 C22E502

OMPARY.. = o o - 55 < mfemue s Sl Sl - e e e o l STERED RECORD/PLAYBACK . . £5.50 TWINHALFTRACKERASE . . . BA60

B24—RP
STEREO GLASS FERRITE REC/PLEK £11.32  MAGNETIC TAPE HEADS CATALOGUE IS PENCE
I AUDIO AND Hi-Fi CAYALOGUE (80 PAGE FULL COLOUR] S0 PENCE

AACTESS e | sy s i SR o e N

MEBNBLITH -

Tel. No I THE MONOLITH ELECTRONICS CO. LTD.

5/7 CHURCH ST, CREWKERNE, SOMERSET, ENGLAND.  {0450) 74321

Please make cheque/P.0O s payable to David George Sales

overseas orders). B12-02 82202 i
MOND RECORD/PLAYBACK . . . < TWIN HALF TRACK RECORD/PLBK £5.82
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Here’s how
yYou master

electronics.

... the pr aCtical way.

1. Build an oscilloscope.

As the first stage of your training, you actually build
your own Cathode ray oscilloscope! This is no toy,
but a test instrument that you will need not only for
the course’s practical experiments, but also later if
you decide to develop your knowledge and enter the
profession. It remains your property and represents
a very large saving over buying'a similar piece of
essential equipment.

2.Read, draw and understand
circuit diagrams.

In a short time you will be able to read and draw
circuit diagrams, understand the very fundamentals
of television, radio, computers and countless other
electronic devices and their servicing procedures.

3.Carry out over 40 experiments

This new style course will enable
anyone to have a real understanding
by a modern, practical and visual
method. No previous knowledge is
required, no maths, and an absolute
minimum of theory.

You learn the practical way in

easy steps mastering all the essentials

of your hobby or to further your
career in electronics or as a self-
employed electronics engineer.

All the training can be carried out
in the comfort of your own home
and at your own pace. A tutor is
available to whom you can write, at
any time, for advice or help during
your work. A Certificate is given at
the end of every course.

VA

-

on basic circuits.

We show you how to conduct expsriments on a wide
variety of different circuits and turn the information
gained into a working knowledge of testing, servicing
and maintaining all ty pes of electronic equipment,
radio, t.v. etc.

4. Free Gift.

All students enrolling in our courses receive a free
circuit board originating from a computer and
containing many different components that can be
used in experiments and provide an exceilent example
of current electronic practice.
I R N D D D S N

Post now, without obligation, to:-

BRITISH NATIONAL RADIO &
ELECTRONICS SCHOOL

P.O. Box 1586, Jersey, Channel Islands.

NAME
ADDRESS

EEB/6/79

Block caps please
I N J
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NOTICE TO READERS

When replying to Classified Advertisements please
ensura:

(A) That you have clearly stated your requirements.

(B) Thatyou have enclosed the right remittance.

(C) That fOur name and addréss Is written In block
capltals, and

(D) That your letter is correctly addressed to the
advertiser.

This will assist advertisers in processing and despatch-
Ing orders with the minimum of delay.

Receivers and Components

DISCOVER ELECTRONICS. Build forty
easy projects including: Metal Detector;
Wireless Transmitter; Breathalyser; Radios;
Stethoscope; Lie Detector; Touch time-
switches; Burglar Alarms, etc. Circuits,
plans all for £1-29 including FREE circuit
board. Mail only. RIDLEY PHOTO/ELEC-
TRONICS, Box 62, 111 Rockspark Road,
Uckfield, Sussex.

NO LICENCE EXAMS NEEDED

To operate this miniature, solid-state Trans-
git;erékeceiwr Kit. Only £10-25 plus 25p

‘Brain-Freeze' 'em with a MINI-STROBE
Electronics Kit, pocket-sized ‘lightning flashes’,
vari-speed, for discos and parties. A mere £4-50
plus 25p P. & P. Experiment with a psychedelic
DREAM LAB, or pick up faint speech/sounds
with the BIG EAR sound-catcher; ready-made
nrmlg-lf;uncuon modules, £5 each plus 25p

LOTS MORE! Send 25p for lists.
Prices include VAT.

BOFFIN PROJECTS
4 CUNLIFFE ROAD, STONELEIGH
EWELL, SURREY. (E.E,)

ELECTRONIC COMPONENTS and E.E. pro-
ject kits 1973-now. Catalogue SAE, plus 30p.
Jadebond Ltd, Middridge Drift Ind. Est.,
Middridge, Shildon, Co. Durham. Tel
Shildon (038 884) 3845,

71b ASSORTED COMPONENTS £3-60. 31;1b
£2-10, Small Audio Amplifiers, 3 Transistors
equivalent to ACI28, OC72, with circuit, 3
for £1. 300 small components, Transistors,
Diodes £1:50. Wire ended Neon’s, 20 for £1.
Panel with 40 74 series ICs, £1-50. No
postage, List 15p, refundable, Insurance
add 15p, JW.B, RADIO, 2 Barnfield
Crescent, Sale, Cheshire M33 INL,

TIRRO’s new mail order price list of
electronic components nmow available on
receipt of SAE. TIRRO Electronics, Grenfell
Place, Maidenhead, Berks.

390

SMALL ADS

Electronics, Room 2337,

The prepaid rate for classified advertisements
is 18 pence per word (minimum 12 words), box
number 60p extra. Semi-display sstting £4-40
per single column centimetre (minimum 2-5cm).
All cheques, postal orders, etc., to be made
payable to Everyday Electronics and crossed
“Lloyds Bank Ltd." Treasury notes should
always be sentregistered post. Advertisements,
together with remittance, should be sent fo the
Classified Advertisement Manager, Everyday
IPC Magazines
Limited, King’s Reach Tower, Stamford St,
London, SE1 9LS. (Telephone 01-261 5918).

CONDITIONS OF ACCEPTANCE
OF CLASSIFIED ADYERTISEMENTS

1. Adverti o nre N it
to the conditions appearing on our
current advertisement rate card and on
the express understanding that the
Advertiser warrants that the advertise-
ment does not contravene any Act of
Parliament nor is it an infringement of
the British Code of Advertising
Practice.

2. The publishers reserve the right to
refuse or withdraw any advertisement.

3. Although every care Is taken, the
Publishers shall not be liable for clerical
or printers’ errors or their conse-
quences.

COMPONENTS, 32 Leds (12R, 10G, 10Y) £3,
10 packs £25; LM741 15p, 10 for £1-40; NES55
22p, 10 for £2; LM3900 40p, 10 for £3-50;
LMB380 65p, 10 for £6; CPU’s Z3) £10, 6800 £7,
8080 £6, Z80A £14, TMS2708 £6-50 all micros
include socket; 2102-1 (450n) 80p; TRANS.
2N2222A 13p. RESISTORS Lp any mix;
CERAMIC DISC 27pF to 8n2 1p any mix.
P&P 12p. CMOS, TTL, MICROS. Free list,
Tel: (0506 632337). R. Machnik, 13 Hopefield
Place, Blackburn, West Lothian.

Record Accessories

STYLI, CARTRIDGES FOR MUSIC CENTRES
&c. FREE List No. 29. For S.AE. includes
Leads, Mikes, Phones, etc. FELSTEAD
ELECTRONICS (EE), LONGLEY LANE,
GATLEY, CHEADLE, CHES SK8 4EE.

ELECTRONIC CAR BATTERY VOLTMETER,
IC, PCB, full instructions, £2-75 inc, SAE
for details. Tritech Electronics, 190 Roding
Road, Loughton, Essex.

CONSTRUCTOR PARCELS, over 200 parts,
£4 lists. SAE. Sole, 37 Stanley Street, Orms-
kirk, Lancs L33 2DH.

GUARANTEED 1ICs. 7400/10p 7447/55p
7473/24p  T4121/24p  4000/15p  4011/15p
4017/55p 4027/32p T08/22p T41/22p T8CS/60p
NES555/25p. Many more! SAE full list CP
ICs 22 Oakfield Road, Croydon, Surrey.

Service Sheets

SERVICE BHEETS for Radio, Television,
Tape Recorders, Stereo, etc. With free
fault-finding guide, from S50p and s.s.e.
Catalogue 25p and s.a.e. Hamilton Radio,
47 Bohemia Road, St. Leonards, Sussex.

BELL'S TELEVISION SERVICE for service
sheets of Radio, TV etc. £1 plus SAE.
Colour TV Service Manuals on request.
SAE with enquiries to BTS, 190 King's
Road, Harrogate, N. Yorkshire. Tel: 0423
55885.

Books and Publications

ALL SERVICE SHEETS and manuals sup-
plied—enguiries welcome—SAE please. Re-
pair any TV easily, full, individual instruc-
tions any set for £5 (circuit £1 extra). Send
details of set to TIS (EE), 76 Church Street,
Larkhall, Lanarks ML9 1HE,

RADIO BOOK SERVIC

Guids . . . e vt e e - . - £1-38

e e
Mow to make Walloe-Telldes . . . . . . . . . -
Radio Amtgnne H ook for Lony Dutance Racestion
How to beil gvmwatwuLm oim
T s e T e B s e
PRICES INCLUDE POSTAGE & PACKING...S.A.E FORFULL LIST

& CHILCHESTER COURT, WICKHAM RD, BECKENHAM KENT BR3 20W

INTRODUCTION TO MICROPROCESSORS
and Computing, 50 pages of diagrams and
explanation to get you started. Price £2-30
plus 45p postage. EDUCATIONAL DATA
AND TECHNICAL SERVICES, 59 Station
Road, Cogenhoe, Northampton NN7 1LU.

For Sale

NEW BACK ISSUES of ¢“EVERYDAY
ELECTRONICS”, Available 60p each Post
Free, open PO/Cheque returned if mot in
stock. BELL’S TELEVISION SERVICES 180
Kings Road, Harrogate, Yorkshire. Tel:
(0423) 55885.

Miscellaneous

THE SCIENTIFIC
WIRE COMPANY

PO Box 30, London E4,
Reg. Office, 22 Coningsby Gardens.

!N‘AEELIJD COPPER WIRE

SWG 8oz 40z 201
10-18 2-85 1-45 -75 80
20-29 2-85 1-85 20 -70
30-34 3-05 175 1-00 75
35-40 3-40 1-95 1-15 -84
41-43 4-55 2-85 1-95 1-30
44-45 505 3-05 2-15 170
47 8-00 5-00 3-00 1-80
48 15-00 9:00 8:00 3-30
SILVER PLATED COPPER WIRE
14,16, 18 450 2-25 1-44 -90
204&a22 50 2:85 174 1-08
24428 570 33 2:00 1-22
28&30 687 388 2-35 14

Prices include P & P and VAT.
SAE brings iist of copper & resistance Wires.
Dealer enquiriss invited.

TUNBRIDGE WELLS COMPONENTS,
BALLARD'S, 108 Camden Road, Tunbridge
Wells, Phone 31803. No lists, enquiries S.A.E.

AERIAL BOOSTERS

Improves weak VHF radio & television
reception.

B45-UHF TV, Bil-VHF RADIO.

For next to the set fitting.

PRICE £5. S.A.E. FOR LEAFLETS.

ELECTRONIC MAILORDER LTD.

Ramshottom, Bury, Lancs, BLO 2AG.

RECHARGEABLE
BATTERIES

TRADE ENQUIRIES WELCOME

FULL RANGE AVAILABLE. SAE FOR LISTS. £1-25 for

Booklet “*Nickel Cadmium Power’ pius catalogue. Wrile

or call, Sandwell Plant Ltd, 2 Union Drive, Boldmers,

Sutton Coidfield, West Midlands, 021-354 9764, Or see

lvhvom at TLC, 32 Craven Street, Charing Cross, London
ca.
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7HUGHENDEN ROAD, HASTINGS, SUSSEX. TN343TG

Telephone: HASTINGS (0424) 436004 UK103

E.M.
MICROTRANSMITTER
This simple and efficient trans-

mitter has many diverse mo
UKs2.U T Sagons Eaby “lamm S
crophone,
M.W./L.W. RADIO The mln |I IDI x. 300 m
RECEIVER max, ets with high uMl-
tivity dynlmle microphone and
This is nlmrlo circuit using two volouoale antenna,
transistors with earphone output. Supply 9V D.
This unit can be conngcted to an -'uqu-ney ran o = 88-1GMHZ
amplifier givin good reception Transisto C208-B-2N708
of all lo:ll :ta on ll - ﬁ X 60 x 35mm
Supply 8V ight = 130GM

Current drnln = 700uA
Transistors 2 x BC108-B
£5-31 inc. VAT. Post & packing 75p.

ﬂ- ine, VAT, Post & packing 7
Not licenceable In .!‘h U?
export only

e R S

UKs23
CAR BURGLAR
ALARM

UK408
UKe77 UK233
PORTABLE This device provides protec-
VARIABLE AUTOMOBILE UK232
SIGNAL TRACER STABILIZED POWER | Loneiorthe vehicle & its ANTENNA AM-EM ANTENNA
This is a very useful instru- SUPPLY effective against any kind of AMPLIFIER AMPLIFIER

ment for tracing faults in
radio’s, !oluvlllon'n & audio
lm‘pllﬁu's This device has a

be & low frequency

-In since it reacts to
opening of doors, engine or
storage compartments and to
the attempted removal of

0-20V D.C, at2'5 amp
With current llrnmng control
Short circult proof

This unit Increases the sen-
sitivity of any radio over a
wide rlnn ol ﬁtquonclu.

This unu vovy much increases
the sensitivity of any carradio

and Im) rovnuﬂnuo reception

input, | Metering for voltage & current accessories or starting of the on VH 0 |p tu . ln In-
;mumcy range = 100HZ - | Mains Voltage 115-220-250V engine. for mismatching dun to extra quoncy medu
HZ AC 50-80HZ Sunly 12V D.C. negative earth inal In mnamlul
R F.Probe Sensitivity = 10mv | Load Roqul:\lun = 0:15% 8 nd by Curent Drain = able, nAy using a compm unit that
A.F. sonsihvlty = 3mV-3V Max Ripple < 1mV Su nly 12V D.C. negative sarth ‘y to insta
Transi stors — | Transistors = 2N3055-BD138- Trl.mlltou =2 x BC108-B-1 x rl n = LW, = 11-12db M.W. ply 12V D

BC203-3
wgllt rllod Circult = TAASH

5C160-BC3078
Diodes = 5 x IN5401

BC301
Diodes = 7 x IN40O1

W, - 15—18db VHF ~ 88~
08MHZ“-15¢

n - AM'SZM MW/SW) 25d8
fﬂ

E(E:Te,eg'g B Int | 8V D.C. 1 Lo Dl;?ida? t l%zy&m-c ﬁ.n;' mcﬁ‘?f A~ ﬁN& 8 l'rl llnbgrgﬂ;s fru lFumn( Dnﬂn 7oA
Powered from Interna ra uit = eak switching cument = n 3 sisto
f:;‘ln'&nllom ":}:isx 60 x 190mm e Kit £5:32 inc. VAT Kit£4-34 Inc, VAT,

battery amp
5? 75 inc, VAT, Post & packing | ‘:1”087 inc, VAT, Post & packing fsﬂru inc, VAT, Post & packing Wired & tested £5-75 inc. VAT.
£1- P,

Wired & tested £5-32 inc, VAT,
Post & packing 50p, 50p.

Post & packing

FOR CATALOGUE OF COMPLETE RANGE OF KITS AND METAL CABINETS PLEASE SEND S.A.E.
TRADE AND EXPORT ENQUIRIES WELCOMED

For your Guidance
Value Added Tax

Unless otherwise shown, all prices in
advertisements are mclusnve of VAT.

PER PAIR
+ VAT 2418

ONLY 232 ~ 9

NEW! AMERICAN TYPE CRADLE
TEI.EPHONE AMPLIFIER
Where prices are exclusive, readers should
ensure that they have added the correct
amount of VAT before ordering.

: s i e A s, Oc/od
Export orders are not subject to the addition i, vSime conea, Convera-
of Value Added Tax. + V.AT.8% 21:44 VAT £1-60, p'foﬂpo';:“’“*

10-day price refund
WEST LONDON DIRECT SUPPLIES ( &ﬁ“mxggxemmanmm

LOXDON, W8 682X, 01-837

a digitizer adds another dimension -

@ Bit Pad interfaces with almost any micro
computer.

@ Bit Pad consists of 2 15” sq. digitizer tablet
(11" sq. active area), a stylus, and a controller
cabinet.

@ Bit Pad costs only £450 (excluding VAT).
Fill in the coupon and we will send you full
information and details.

Terminal Display Systems Ltd. Hillside, Whitehirk Industriz) Estate, B(ackburnam 58M, Lancs, England
[_Send 10: Department CPED, Termmall].sp&ay Ltd., Hillside, Whitebirk lndusmal Estate -—l
Blackburn BBl 5SM, Lanes, England. I

Structura! g

The Bit Pad computer digitizer converts graphic
information into digital form for direct entry into a
computer. By touching a pen like stylus or a
cursor, to any position on a drawing, diagram,
photograph, or other graphic presentation, the
position co-ordinates are converted to digital
equivalents.

E Geographical
f Town Planning
pstistics Traffic

Cartographic Archaologvca

Orthodontics Design GezL
Radiology Microscopy Arty-s
Structural Civil

Menus Market researq
Archeological Ag
Design Geologs
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Printed Circuit Boards &
KITS for EE projects

TAMTRONIK LTD (")

217, Toll End Road, TIPTON, West Midlands DY4 0HW TEL:021.557-9144

Mag l KIiT || PRICES KIT CONTENTS 3 KEY TO KiT CONTENTS
issue | PROJECT Ref || PGB KIT (see key) A Vero-board(s)
- i B Printed Circuit Board(s)
Jan 78 | Audlo Visual Metronome ,............-. ---|| E0O1 || & g5 840 || BEEH.L. € With screen printed component layout
Touch Switeh ......... E002 || £4-00| 235 | BE. D Tag strip
Rapid Diode Check E004 + 85| 280 | B.EHL. E ALL Ru-slors. potentiometers, capacitors, Semi-conductors
Feb Car Alarm ..o.oveene .|| E0OS +1-15 655 || BEGH.L, F As E but with exclusions—Please ask for details
Lead Tester........... -|| E008 30 5-10 || B.EH.L. G Dil and/or transistor sockets and/or soldercon pins
Chaser Light Display ... £007 2-70 23-85 | BEHL. H Hardware inciudes Swiiches, Knobs, Lamps & Hoiders, Fuses &
A.C. Meter Convuner' o E008 +1-:05 6-70 || B.EH.L. Holders, Plugs & Sockets, Microphones, Transformaers, Speakers,
Mar | Audio Test(2 x Pcb's) . £009 +2-85 ! 18-75 || B.F.G.J. Meters, Relays, Terminal Blocks, Battery Conneciors, eic. BUT
C.R. Substitution Box E010 — || 995 EH.L excludes nuts, bolts, washers, connecting wire, Batteries and
| Catch-a-Light . EO11 +4-40 10-00 || B.EH.L. special miscellaneous items. 4
Weird Sound EOI2 +4:00 || ©-45| B.EH.L. J As H but with exclusions—Please ask for detalls
Apr Roof Rack Alarm . EO13 +100.(| — | K As H but Including connecting wire
Mains Delay Switch EO014 +1-25 || 14-25 || B.EJ.L. L Suitable Case(s)
Pocket Timer. . EOI5 a5 4-40 || BEH.L. M Suu!able Casewnh Screen printad 1ac|a
May Flagh Meter ... EO16 +1-10 13-20 | B.EH.L. N Full kit ine specified ds
Mains Tester .. E17 + 85 1-90 || B.EH. P Kit with pro(uslornl finish Incorporating all prime features includ-
Teach In—Power Amp Ei8 - 1-95 || E Ing screen printed PCB and case where appropriate
Pownr Pack ............ E19 +1-20 710 || B.EEH.L.
= rmss or Tes! er + 95 615 | B,E.G.H.L.
Tuﬂc n S.W. Recaiver . E22 | 330 H E. Doing-it-Digitally BARGAIN CORNER
Ppworsluve .......... || E23 243 - |
Visual Continuity Tester. Il E28 4-95 || EH.L. TTL ELECTRONIC 100 = 3w 1k carbon rasistors 30p
July Auto Night Light .. E0ZS || 3130 11-25 || BEEGHL. s s, "
Short Wave Radio ! E026 — | 1025 | EJ. TEST BED e e R Ot
uagmire .......... E027 - - B.E.G.H. . 10 x 1w 53¢ 7k5 registors 1
Logic Probe EQ28 ;‘ 11 33 | ggg | HEgnL Complete kit E040 10 x 1w sgéwoa s st 1;"
Aug Siave Fiash . E029 + 90| 35| BE £24-00 il s
(R R COF e E30 | + 80| &35/ BEUL 10 x 8w 53¢ 390R wirewound 50p
Ludio Frea. Signai Generaior . Eoat || tras | 1488 BESL Components for 10 % 474 10v Axial Elec. Caps
ronostop ceeeeeas.. 1l 2- | 33-95 || C.E.G.K.M. 5
Sept R.F. Signal Generator E033 ‘; +_95 | 18-25 || EH ﬂrSt 6 gads EM1 £4-50 4 x NES5Ti .
Sound o Lignt ... g | — 620 | EHL, (including additional pRPERS It £1:08
r Tone Booster, 2 5 WE.H.
Car Battery State indi Es | S| 2%| BE components) Biug {o sairs FEU
oct €.M.0.S. Radio .. E7 || +185| 1275 /| BEGH.L BOTH KITS Sv/6v/9vii2v DC
‘T":::sgr:ﬁ:::té"" E03E | - 2:15 || E.H.I‘.;.H ( jal price) £26-90 300mA suitable for
- £038 = g =
| -.F{,E Te‘st Bsed ______ B ‘ £040 1_80 i ;g gg g’_E‘ H.L special price calculators & T.V. Games £2-99
.—1576 parts complete EO4T || — |I 4S50| N
Nov | Audio Eilucts Oscilator £042 = 3:05 || EH.L. TELE-TEL
ec ater Level Alert ........ E043 + 90| 485 | BEGH.L
Nov Subscribers Tele-Tel. Mater . E044 1350 || 24-50 || CEG.KM.P Nov. 78 Ref. E044 CHRONOSTOP
Subs, Tele Tel—3rd Digit . E044A || — I 3s0llE Subscribers phone call charge
Combination Lock (2 Pcb’s) E045 || +3-45 || 2495 || B.EH.L meter Aug. 78 Ref. E032
Oct | hint Modsie-Passive Hixer i | Hroof ssllEEH CASE With screes printed facia -y g
-] ivi xer . — -10 WH. with screen print acia
Dec Audlble Fiasher . |  — || 300 EH. similar  fo. magazine | SPLIT 6 TAYLOR lap timing
Fuzz +1-00 || 8§25 BEHL photograph but includes | mModes plus normal startistop
Vemcle lmmcbmser 5 050 1-25 | 5:50 || B.EH.L provision for 3rd digit. operation.
| Mini Module—Microphone Amp . £051 \ — || 310 | D.EH. An aluminium sub-
Jan 79 | Mini Module Continuity Tester E052 +1-05 || 4:65 | B.EH. facia panel is also pro- | A kit with a professional finish
nghts Reminder 053 \ +1-15 || 6:90 || BEG.H.L vided with gcreen printed including
'm First | = I; 2:20 || EH hoie centres to allow 7
Egg [ +4:10 || 2(2)23 ! 25 Z ncces‘s to preset polen- CASE ;:ct:\‘scmon printed
| _ {| El = tiometers.
Dec 78 | EE 2020 Tuner Amo A( E057 || 365 58:95 | B.E.G.H. PCB designed (o incorporate d
To EE 2020 Tuner Amp B E058 || 380 || 2595 | B.EH. 3rd digit facility and is | PCB with screen printed
Feb 79 gé googg :Ir’uner :mo g E% 1-45 470 || B.EH. scraenbnrin(ed for ease of component layout
uner Amp 2-30 18-45 || B.E.H. assembly, ?
EE 2020 Tuner Amp E | E061 140 | 2485 | BEGH. Basic kit (2 digits) £24-50 R e s
EE2020 Hardware & wire E082 — | 13-50 || K. (3 digits) £28- 00 PRICE INC. VAT £33'95
EE 2020 Kit excl. Case | 083 10-90 || 135-00 || B.E.G.K.
Feb Long Wave Convertor ... E064 +120 |l 7-40 | B.EH.L.
I g!ni Mgdule‘ Audio Modulator E0835 — || 200 " EH.
ower Supply ........ E066 +1:00 || 25-45 || B.EH.
| Eorretor Paes el s Il SOLDERING IRONS & ACCESSORIES
| Sound Adaptor............... €068 || +120 695 || BFH. SRB 18 watl iron inc. No 20 Bit sizes No. 90 (1 S5mm)
Mar | %av DIDretI:lioln :‘r;du:atnr(Neg, 12v) E089 || +125| 845/| B.E.G.H.L Bit £3-78 o e
me Delay Indlcator ............ EQ70 4+ 90| 4-05| B.EJ.L. 3 "o
ONE Transistor Radio (inc. Amp) goriA || +1.00{| 8350 | BEH Stang £325 | L L . 22(6mm)
ONE Transistor Radio (excl. Amp) ... EoiiB || + 85| 7-35| BEH. Solder-Savbit 20 inch 52p | ldealfor Home Constructor
Mini Module—Versatile Power Supply EQ72 — 5-35 || EH.L.
Apr Shaver Inverter ..........coieevnnnnnn EO073 +100 |l 12:75 || B.EH.L.
Touch Bleep .. E074 | +1115 || 4-70 || B.EH.L. Tamtronik Ltd. reserves the right to change kit content without notice,
Mar Lab Centre .. E075 | = It TBA: || where necessary 1o mcomorate current madifications or to make valid
Apr LabCentre ................ EQ786 — | TBA || substitution for p The majority of
Mini Module Transistor Test E077 4+ 95! 4-25| B.EH the kits we advertise can be supplied lrom stock or compiled at shoet
Choke Warning .. EO78 +1.00 || 900 | BEGH notice from component stocks held, but when ordering you should be
May Electronic Dice .. _. EoTe | prepared to allow af least ten days, and up to one month, for us to
+ P.c.b.'s designe specifications complate your order.

VISIT OUR SHOP AT
32 Market Place, |
Great Bridge, Tipton,
West Midlands.

Kits can be supplied excluding P.C.B's and/or case. Send SAE for details naming delpuom s

kit and kit reference and free catalogue.
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VAT & P&P
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Come to the

Great British
Electronics Bazaar

(AND WAIT TILLYOU SEE OUR SEMINAR PROGRAMME)

The GreatBig ‘Bazaar’ When?
for the hobbyist, Between Thursday to Saturday
amateur, and 28th—30th June.
small buyer. You'llbe in very good company;

Thereis Hever besm tn aiart s some ten thousand enthusiasts—
L i and over a hundred stands dis-

First, the very scale of the exhibi- playing all that you want fo see.
tion is huge. Virtually all the com-
panies youre used to hearing
about (and buying from) will be
there. Companies like Fluke and
Gould showing off their low cost
multimeters; smaller but important
manufacturers like Lektrokit and
Chromasonics; and even the
R.S.G.B. whowillhave a station‘on
the air’ throughout the ‘Bazaar.’

Then there are the suppliers of
low-cost components and equip-  hall) — —1

ment. Plus almost all the journals in I SEMINAR TICKETS

The Seminars.

If you would like to hear just what
the experts have to tell you, a
season ticket for three whole days
can be yours for only £1.50.
Sendans.a.e.and we'llgive you
all the information (just use the
coupon). e RN

You’ll come?

Eyes down for the appropriate
coupon.

[ ADMISSION Fmﬂ

(or 50p on the door).
I'd like to see The Bazaar’ FREE.
| enclose a large-ish s.a.e. and will
receive by return a fticket and full I
information.

Palace, where it all began. (Our
seminars are sited alongside the
organ—for those who know this unique

the business. Plus, oh, so many £1.50. Name: .....oooieiereniiiiiiiiiiian
more interesting people catering I'd like to sit in at your seminars. (And I Addresss - o
foryourneed:s (including computer like afree ticket to the exhibition.) Send
kifs!). me full details, please, andlenclosea | .ovonenooeieie i
And you get in FREE if you send | forge sl g
an s.a.e. TISH I NOME: aoees i e , :
; “R‘ EL Post to: The Bazaar, 34-36 High
§ = olong:icel. ‘}“ fc'*' Address: ..... o e e Street, Saffron Walden, Essex.Ifyou'd I
Q% 04, rather just pay 50p, go to Wood I
& /0 ...................................... Green TUbe Sfoﬁon Qnd fcke a bUS
B St I’\ Q , LA (every 3 minutes) to Alexandra I
ur Symbol. Y Y N PP bollaca: We'ra opes 10,6 oo doity
We think it tells I post to: ‘The Bazaar, 34/36 High | Thursday to Saturday, 28th—30th I

ou just what the
azaar is all about.

Street, Saffron Walden, Essex. | June.

=




Multimeters, analogue and digital, frequency counter.
oscilloscopes, and lots, lots more at excellent pm:es
See cat. pages 186 and 153 to. m for details.

A very high mul'l\y A0W per channel stereo. ‘amplmet : just some of the metal cases we stock.

) synthesiser the S600S with jus
ot > with a superb specification and lots of extras. Full hie sic dazens of plastic cnes (o choose from.

Adi
more facilities than almost anything up to £3,000.
Build it yourself for less than £700. Full specification
in our catalogue.

NTRPLIN

ELECTRONIC SUPPLIESLTD

Allmail to:—

P.O.Box 3, Rayleigh, Essex SS6 8LR.
Telephone: Southend (0702) 554155.
Shop: 284 London Road,
Westcliff-on-Sea, Essex.

(Closed on Monday).

Telephone: Southend (0702) 554155.

‘construction delails in. ow cahlomu,

R

A I;HI stereo tnncr wilh mndium and lnug wave.
“'stereo and UHF TV sound! Full comhu:llun ahlh’ln N
out catalogue. \

Post this coupon now for your copy of our
1979-80 catalogue price 75p.

Please send me a copy of your 280 page catalogue
assoon asitis published (8th Jan. 1979). | enciose

Amassive new catalogue
from Maplin that's even
bigger and better than
before. If you ever buy
electronic components,
thisistheone

catalogue you must
not be without

Over 280 pages—
some in Tull colour
~t's a comprehensive
guide loelectronic
components with
hundreds of
pholographs and
ilfustrations and page
allerpage

of invaluable data

Our bi-monthly
newslotteccontans
guarantead prices,
special offers and
allthe Iatest

news trom Maplin

75p but understand that if | am not completely
satisfied | may return the catalogue to you within
14 days and have my 75p refunded immediately.

if you live outside U K. send £1or ten International
Reply Coupons.

NAME

ADDRESS

E.E.6.79 l

e Lt e =0
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