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CTC 35watt—

The TCSUI soldering Station with either the XTC 50 watt— 24,26
volt soldening iron or the TG 35 watt — sokdering iron for

pin point precision and exceptionally fast recovery time,

We have put 4t least Iwice as much power into rans hﬂlCl" are
already well known foe good rece ime. The t
control stops them ver-heating: the “fail
circuit provides prot 2ven if the thermocour
TGSUT snldering station £38.10° XTC and GTC ircns £14.85
inclusive of VAT and P& F

Model SK3 Kit

ik

Model SK4 Kit

Contains both | With the
the model model
£x230 | %25/240
soldering iron = < | genesal
and the stand | DUrpOSE ron
ST3 Priced and the 5T3
are5.99 stand. this
inclusive ol KILIS 2 must
VAT and F&F | for every
It makes an toolkit in the
excellent home. Priced
present for the 21 £5.99
fadin amateue inclusive of
madelmaker VAT and
P&P.

of hobhyist

Model CX 17 watts

4 fimaiune wron with the element
shall then in 2 stainless steel Virtua 4 T
il £4.15 nC'usuE: UI \m. and P&f

lang Fitted with @ 3/32
Fange of 5§ other bits available fom 74" down 1o 37647
Model x25 25walls (illustrated)

@ GEr
1855 0 mumeu wall fear- Dc ect i
it and priced 2t £4.15 inclusi
ange gt 4 ql1=| bits available

Model MLX Kit

SG denng iran in this kitcanbe
i from zny cedirary car batiery
t ed with 15 feet flewble cable

11 HE 5 Packed in a strong
IJ|EI.:[IC envelope it can ne lefrina
d Gélh.u'i dy for

i
g in d Price £4.83
m- lusive of VAT und E&P

Model SK1 Kit

Mayflower House, Armada Way

Plymouth, Devon.
Tel: 0752 67377/8
Telex: 45296

e litle problems..

with Ant
..with Antex
The ANTEX multi purpose range of soldering
equipment is fast becoming a must for every
home. Built with precision for long life, each
iron is fully tested and guaranteed.

ANTEX soldering irons are made in England
to strict local and international standards

of safety. ¢
Our name for reliability is spreading s ,,

from all over Europe to US.A. ¢ &

\'3%
.
o

to Japan and to many other ’

countries.
Stocked by many wholesalers &
o
and retailers or direct g
A5
from us if you are o

desperate. & <

= 5 @ &=
o P ot W

Antex Ltd. Freepost. Plymouth PL1 1BA Tel 0752 B7377 EEIE

t—- -
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FOR THE BEST IN T.V. GAMES

Go where no man has gone
before. Pilot your own star-
ship. Trek for light years.
Penetrate the boundaries of
the galaxy, but beware the
gravity of a strange sun. Blast
alien spaceships before you
run out of missiles or fuel.

THENEW WORLD

‘OF HOME
ENTERTAINMENT

Have a

Close
Encounter
of a

o _c'ompletely

different
kind

Become a gunslinger in the
Old West. Plan your strategy
before the big showdewn, but
malke sure you do not run out
of bullets. Take cover behind
a cactus or moving stagecoach,
or you will end up on your
back.

OTHER GAMES AVAILABLE

Tank Battles, Stunt Cycle,
Tennis, Football, Ice Hock-
ey, Spitfire, Mastermind,
_Robot‘Wa.r, Noughts and
Crosses, Gridball, Nim.

Educate yourself and your children by
solving “basic maths quizzes set by the
computer. Get the answer _wrong and
watch your T.V. screen become the school
blackboard while the computer shows you
the correct answer.

OTHER GAMES AVAILABLE

Breakout, Car Racing,
Shooting, Volleyball, Bas-
ketball, Air and Sea Battle,
Space War, Blackjack, Drag
Race, American Baseball.

THIS IS JUST A SAMPLE OF THE GAMES THAT YOU CAN SEE AT
The First Specialist T.V. Game Shop — PRICES FROM £10 to £170

aLICON CHIP

The people that put respectability into TV Games
SILICON CHIP, 46 LONDON RD., KINGSTON, SURREY 01-549 6657
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‘The latest kit
innovation!?

b Spa!mi

the quickest fitting

CLIPON -—
capacitive discharge |
electronic ignition |
in KIT FORM

/' i
@ Smoother running //
@ Instant all-weather starting
@ Continual peak performance
@ Longer coil/battery/plug life
@® Improved acceleration/top speeds
@ Optimum fuel consumption

Sparkrite ¥4 isa high performance, high guality capacitive discharge, electronic
ignition system in kit form. Tried, tested, proven, reliable and complete. itcan ba
assembled in two or three hours and fitted in /3 mins.
Because of the superb design of the Sparkrite circuit it completely eliminates
problems of the contact breaker. There is no misfire due to contact breaker
bounee which is aliminated electronically by a pulse suppression circuit which
prevents the unit firing if the points bounce open at high R.P.M. Contact breaker
burnis eliminated by reducing the current 1o about 1/50th of the norm. 1t will
perform equally well with new, old, or even badly pitted points and is not
dependent upon the dwell time of the contact breakers for racharging the system.
Sparkrite incorporates a short circuit protected inverter which eliminates the
problems of SCR lock on and, therefore, eliminates the possibility of blowing tha
transistors or the SCR. {Most capacitive discharge ignitions are not completely
foolproof in this respect). The circuit incorporates a voltage regulated output for
greatly improved cold starting. The circuit includes buiitin static timing lignt,
systems function light, and security changeover switch. All kits fit vehicles with
coil/distributor ignition up to 8 cyfinders.
THE KIT COMPRISES EVERYTHING NEEDED
Dia prassed epoxy coated case. Ready drilled, aluminium sxtruded base and heat
sink, coil mounting clips, and accessaries. Top quality b year guarantead
transformer and components, cables, connectors, P.C.B., nuts, bolts and silicon
graase, Full instructions 1o assemble kit neg. or pos. earth and fully illustrated
installation instructions. :
NOTE —Vehicles with current impulse tachometers (Smiths code on dial RV}
will require a tachometer pulse slave unit. Price £3.35 inc. VAT. post & packing.

1 ics Design A fates, Dept. EE 7 (LK. only}.
82 Bath Street, Walsall, W51 3DE. Phone: (9) 614791

Electronics Design Associates, Dept. EEI2
82 Bath Street, Walsall, WS13DE. Phone: (9} 614731

e s R e e S e e e
Address ... .. e e

Phone your order with Access or Barclayeard
Send SAE if brochure only raquired.

Inc, VAT. and P.P. QUANTITY RED'D.
| encinse chequeiP0's for
XaKT £14-95 £ ke
TACHS PULSE SLAVE UNIT £3.35
Cheque No.

PLEASE STATE POLARITY POS OR NEG EARTH.
Access or Barclaycard No.

842

SINCLAIR PRODUCTS*
Microvision TV £172. PDM35 £27-25.
Mains adaptor £3-24. Case £3-25. 30kv
probe £18-95. DM235 £47-50. Recharge-
able battery units £7-85. Adaptor/
charger £3-70. Case £8-50. 30kv probe
£18-55. Cambridge prog calculator
£13-15. Prog [llbrary £2-95. Mains
adaptor £3-20. Enterprise Programm-
sble Calculator £21-95.
S-DECS AND T-DECS=
S-Dec £3-39. T-Dec £4-44. u-DeCA
£4-52. u-DaCB £6-73. 1661I or 10705
adaptors with sockets £2-1
CONTINENTRL SPEC!AJ.]TIEE
RODUCTS*
EXPM £6-21. EXP350 £3-40. EXPBI0
£6-80. EXP&5D£3 B5. EXP4B £2-48. PB&
£9-94. PBI00 £12-74. LM1 £30-99. LP1
£33-43. LF2 £13-44.
TV GAMES
send sae for data AY-3-8500:- chip
£4-95, er:cmn'ny kit £4. Tank battles:-
AY-3 8710 chip £6-90, economy kit £7-05.
Sfunt cycle:- AY-3-8760 chip £6-90,
asconomy kit £5-60. 10 game paddle 2
chip AY-3-8600 + economy kit £12-50.
Racing car chip AY-3-8603 + aconomy
kit £19-95. Modified shoot kit £4-96.
Rifle kit £4-55. Colour generator kit
£7-50.

MAINS TRANSFORMERS
5-0-6V 100ma 79p, 13a £2-35. 6-3V 132
£1-89. 9-0-0V 75ma 19p, 1a £1-99, 2=
£2-60. 12-0-12\( 50ma 79p, 100ma Hp,
1a £2-49. 13V ia 85p. 15-0-153V 12 £2-78.
30-0-30V 1a £3-59.
JC12, JC20 AND JC40 AMPLIFIERS
A renge of integrated circuit audio
amplifiers supplied with free data and
printed circuits. JCI12 6 watts £1-60.
JC20 10 watis £2-85. JC40 20 waiis £2-95.
Send sae for free data on our range of
matching power and preamp kits,
FERRANTI ZN4#i4
IC radic chip £1-05. Exira parts and pch
for radio £3-35. Caze £1. Send sae for
fres data.
PRINTED CIRCUIT MATERIALS
PC etching kifs: i—economy £1-70,
standard £3-82. 50 =g ins p.c.b. 49p.
1 Ib FeCl £1-05. Etch resist pensi—
econnmy 45p, daio 73p. Small drill bits
{32 Ins or imm 20p each. Efching dish
83p. Laminate cutter 75p.
BI-PAK AUDIO MODULES
Send sae for data. S450 tuner £23-51.
ALED £4-86. PAIDD £15-7. SPMS0
£4-47, BMTS0 E£5-95. MKED £38-Td.
Sterso 30 £20-12.

BATTERY ELIMINATORS

3-way models with switched output
and 4 way multi-Jack:—3/41/6V 100ma
£2-T1. 6/73/9V 300ma £2-95. 100ma radio
models same size as a PPY battery with
press stud connectors. 9V £3-35. &6V
£3-35. 41V £3-35. 9V + 9V £4-50. 65V +
6V £4-50. 43V + 43V £4-50. Casseite
recorder mains unlt 7IV 100ma with
5 pin din plug £3-35. Car converiors
12V dc input. Output 8V 300ma £1-50.
Qutput 71V 300ma £1-50. Output 3/42/6/
T9/12V 800ma £2-50.

BATTERY ELIMINATOR KITS

Send saez for free leaflet on range. 100ma
radio types with press stud connectors.
43V £1-80. 6V £1-80. 8V £1-80. 41 + 43V
£2-50. & 1+ BV £2-50. 9 + 9V £2-50.
Cassette type 7Y 100ma with din plug
£%1-30. Heavy-duty 13 way types 43/6/
i Eg.fl1J’13.I’14J'1‘.f.f2ﬂ25f28.|’34f42\( 1 amp
£4-85. 2 Amp £7-25. Transistor stabi-
jized s-wny types for low hum /431673
5/1215/18V 100ma £3-20. 1 Amp £6-40.
Variable voltage stablllzed models
2-18V 100ma £3-60. 2-30V 6-95.
2-30V 2A £10-85. Car l:unverfnrs 12¥
de inpuf. Output 3/73/5Y¥ 1 Amp stabi-
lized £1-95.
BULK BUY OFFERS
Minimum purchase £3 any mix from this
sectlon. IN41428 1-dp. IN40OZ 3-6p.
BC212 8p. 741 &dil $5p. NE5S55 8dil 23p,
723 14dil 43p. ACTE023N exact equiv. of
SN76022N with improved heat sink 35p.
Plasfic equivs. of populariransistors:—
BCI107 4-7p, BC109 4-Tp, BCY 71 4-9p,
ECY 72 4-Tp, fuses 20mm x Smm cart-
ridge -25, -5, 1, 2, 3, 5 Amp. Quickblow
type 1p. Amlsurgatype 3-4p. Resistors
5% E12 10 ohm to 10M. IW 0-9p. 1W
1-9p. Polyester capacitors 250V -01,
022 -033, -04Tmf 2-7p. -015mf 1-5p,
mi 1-5p, G-imf 1-5p, 0-22mf 3p,
0 Fmf 2-5p, 0-4Tmf £-8p. Po!yshuene
capacitors E12 83V 15 fo 10,000pf 23p.
Ceramic capacitors 50V E12 22pf to
1000pf 1-7p. E6 1500 fo 33000pf 1-Tp.
47000pi 2p. Electrolyiics 50V -47, 1,
1, 2mi 5p. 25V 5mi, 10mf, S5p. 16V 22mf
5p. 33, 47, 100mi Bp. 920, 330mt 8p.
470mf 11p. 1000mf 10p. Zeners 400mW
E24 2V7 to 33V 6-1p. Preset pots sub
miniature 0-1W horiz or vert 100 to 4M7
6:-8p. Potentiometers $W 4K7 to 2M2
leg or lin. Single 28p. Duai 76p.

SWANLEY ELECTRONICS
DEPT. EE, 32 Goldsel Rd., Swaniey, Kent BRE 3EZ
Mail ordﬁkgrnh& Please add 30p to the total cost of order for nustage Prices

others. Official credit orders welcome.

educt 7% cn items marked * and 113 on

TECHNICAL TRAINING
IN ELECTRONICS AND

||
=
B Dept 268 Intertext House, London
|
=
| |

TELECOMMUNICATIONS

ICS can provide the technical knowledge thar is so essential 10 your success;
knowledge thatr will enable you io take advantage of the many opportunities
open to you. Study in your own home, in your own lime and at your own
pace and if you are studying for an examination ICS guaranice coaching
until you arc 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
Electrical Engineering, Installation

and Contracting

POST OR PHONE TODAY FOR FREE BOOKLET

Il:s To: International Correspondence
Schools

SWBR 4UJ or telephone 622 9911
SuDjeCt Ol IereSE e s e e e

Name e e R A £ B A TSR S

720 1 K T O
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WATFORD ELECTRONICS

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

ALL DEVICES BRAND NEW, FULL SPEC. AND FULLY GUARANTEED ORDERS
DESPA‘I'CHED BY RETURN 'OF POST. TERMS OF BUSINESS: CASH/CHEQUE/
P.0O.c OR BANKERS DRAFT WITH ORDER. GOVERNMENT AND EDUCATIONAL
IHSTITHT!DNS’ OFFIGIAL ORDERS ACCEPTED. TRADE AND EXPORT INQUIRY

WELCOME. P&F

DD 30p* TO ALL ORDERS UNDER £10-00. OVERSEAS ORDERS

POSTAGE AT COS‘I‘ Al R}SURFACE. Send 50p for our catalogue.

Export orders no VAT. Applicable to U.K. Customers only. Unless stated otherwise,
VAT aII pnces are exclusive of VAT. Please add 8% to devices marked *. To the rest add

h Street.

We stock mnny more | items. It pays to vlsll us. We are sllualed behind Watford Football
R S

S=turday 9.00 axnvﬁ 00 pm. Ample Free Car Parkinu sna:e avallabls.

Open Monday to

POLYESTER CAPACITORS: Axial Jea&;rpe (\égllaes are in uF)

490V : 0-001, 0-0015, 0-0022, 0-0033 Tp; 0
e-0s7, 0 058 14p; 0- 10 15p; 0-15, 0-22 22p;
‘!WV: 0-039, 0-15, 0-22, 11p; 0-33, 0-47 19p; 53. 1-0 22p;

, 0-47 38p; 0-88 45p.

1, 0-015, 0-018 9p; 0-022, 0-033, 10p;
: 1-5 29p; 2-2 32p; 4-7 48p.

DUBILIER: 1000W: 0-01, 0-015 20p; 0-022 22p; 0-047 Zﬁp‘ 0-1 38p; 0-47 48p; 1-0175p.

POLYESTER RADIAL LEAD (Values in uF) 250 FEE

-0, 0—0‘[5 0-022,
i

0-027 5p; 0-033, 0-047, 0-08!
33 43p; 0-47 15p: 0-66 18p: 1-0 24p: 1 521p; 2-2 31

8, 0-1 Tp. 015 14p;

D THROUGH

CAPACITORS
100sF 350V 8p

ELECTRDLYT!C CAPACITORS: Axial lead type (Values are in 5F) 500V : 10 40p; 47 68p;

Z=aV 100659.EIV04?1013,2225334?538 10,15,

50;1-07p; 50, 100, 220 25p; 470 50p
35W: 10, 33 7p; 23

: 1000} 40V : 22, 33. 9p; 100 14p3
0. 470 38011000 49p; 25V - 10, 23, 47 Bip. 80, 100, 160 8p: 220, 250 13p; 470, 640

228p; 47, 3233501111,63 10027p

00 §2p ; 4700 64p;

2503 1000 27p; 1500 30p; 2200 41p; 3300 5203 4700 54p; 16V 10, 4:;. 47,68 7p; 100, 125 8p3 220,

=30, 470 14p ; 1000, 1500 20p; 2200 34p;
TAG-END TYPE: 70V : 2000 %8p; 4700 121p: 50V : 1

10V : 100 6p; 540100.1M0 4p.

15,000 450p; 25V : 4Tm43p,220037|) 325V : 2001004505100 190p.

255.:.40\' 2500 65p ; 3300, 4700 T0p;

TANTALUM BEAD CAPACI-
TORS‘EV 0-1uF, 0 ."!2 0-33, 0-47,
0-88,1-0, 2-24F, 3-3, 4-7, 6-8 25V :

1020V 1-516V: ‘IOHFlSpGach
4! 100 d0p. 10V : 22uF, 33 6V ; 47,
©8, 100, 3V : 68, 100uF. 209 each
MYLAR FILM CAPACITORS
100V : 0-001, 0-002, 0-005, 0-01uF 6p
0-015, 0-02, 0-04, 0-05, 0-056uF Tp
0-1uF, 0-2 8p 50V 0-47 iip

MINIATURE TYPE TRIMMERS

2-5-6pF, 3-10pF, 10-40pF 22p
5-25pF, 5-45pF, 60pF, 88pF 30p

POTENTIOMETERS
(AB or EGEN)
Carben  Track.
Linear values

IW Log & +W

| 50052 1K & 2K (lIn only) Single E’;D

5K -2MO single gang
5K0-2M Q singie gang D/P switscoh

D
5K {2-2M1) duzl gang sterea  T0p

SLIDER POTENTIOMETER

0-25%W log and linear values 60mm
5K 02-500K 2 gingle gang T0p
10K Q-500K © dual gang 80p
Seli Stick Graduated Bezels  22p

COMPRESSION TRIMMERS
3-40pF, 10-80pF, 25-190pF 25p
100-S00pF 38p
POLYSTYRENE CAPACITORS
40pF to 1nF 8p; 1-5nF to 47nF 10p.

SILVER MICA (Values in pF} 3-3,
4-7, 6-8, 10, 12, 18, 22, 33, 47, 50, 68,
5, 82, 85, 100, 120, 150 220 8p each
250, 300, 330, 360, 390,

500, 820 18p sach
1000, 1800, 2000, 2200 20p each

CERAMIC TRIMMER
ORS

CAPACIT!
2-7pF, 4-150F, 6-25pF, B-30pF  20p

PRESET POTENTIOMETERS
Vertical & Horizontal

0-1W 50 Q—5MQ Miniature 8p |
FN

0-25W 100 02—3-3M £) Horiz 10p

0-25WV 200 00—4-TMQ Vert 10p |

RESISTORS—Erie make 53¢
Carban e High

OPTO
ELECTRONICSk
LEDs p!usd clips -

13
TILH2 Yellow 22
15

| 2” Red

2"Yellow Green 19
Spare Clips 2
L5400 255
ORP12 63
2N5TTT 45
7 Seg Displays
TIL312 C An 37 105
TIL313 C Cth3” 105
| TIL321 C An 5”115

Low noise
RANGE VAL 1 89
W 2-20-47M E24 1-5p
W 2-200- 4?M Ef2 2p
1W 2-2.0 101 E12 Sp
25¢ Matal Fﬂmmﬂ-mn ﬁ'p ¢p
13 Metal Film 51 2-1M  1op
100 + price applies fo Pes[s"tors o‘I
each fype not mixed values.

SOLDERCON PINS*
100 50p ; 1000 395p

SPECIAL OFFER
NES55 22p* ; 741 17p*.

JACK PLUGS

SOCKETS

SWITCHES &
TOGGLE 2A 250V
SPST 28p
DPDT 38p
4 pole onfoff  5dp
SUB-MIN
TOGGLE

SP changeover 58p
SPST onjofi  54p
DPDT 6 tags 'IIID
DPDT cfoff

DPDT B]ased 115;!
SLIDE 250V

1A DPDT 14p
1A DP cjofi. 159
1A DPDT 13p
4 pole cj/over  2dp
asop+ | BUSH fuzrgu
MONO | =3 | 13p 20p | U-DEC'B' pring Loade
TEREQ * I * | SPST onfoff  Bip
s {o] J 15p 24p gsspr  SESEonIl o

| DPDT 6 Tag #5p

Plastic moulded | S-DEC 325p*

open
I E—DEC 425 p*

matal with
8 break

chrome
2-5mm 12p

Screenad |
3-5mm | i

Ep confacis

N Sockets | inLine SWITCHES + Miniature Non-Lockin
i g
gr'szlf"”fsgrr' | Iip Ip | 180 |Bych to Make 15p Push to Break 25p
nAudio | 13p 8p | 205 ROCKER (white) 10A 250V

i | SP changeover centre off 30p
Zeshrn i) s 14p | 14p  |ROCKER: (black) on/of 10A 250V 23p
PHONC | 5p single | —

ROCHKER: llluminated {white)
assorted colours 9p | 8pdouble

Lights when on: 3A 240V 52p
Metal Screened | 12p | 10p 3-way | 20p ROTARY-(ADIUSTABLE STOE)S poi?,p
BANANA 4mm | 1fip 1zp |

2-12 way 2p/2-6W 3p/2-4W 4p/2-3W
— |ROTARY: Mains 250V AC, 4 Amp 45p

2mm | 10p 10p — |DIL SOCKETS & (Low Profile — Texas)

imm ip Tp — 8 pin 10p; 14 pin 12p;.16 pin 13p; 18 pin 20p;
WANDER 3mm 8p 8p |20 pin 27p: 24 pin 30p; 28 pind2p; 40 pin 55p.
JACKSONS VARIABLE DIODES | ZENERS SCRs%
CAPACITORS | |
Dislectric 0 2 385pF with
140p slow motion

AATID 15 Ra\?ge‘?é'?\tﬁ Thyristors
AAZIIS 15 | W m 1A50V
100/300pF SO s :
1’
ne 1830 5o 208175 285p
W with slow

|
BY100 24 Speach | 1A100V
51 Ball Drive {
Dial Drive 4108 motion drive 325p

17p each

NOISE

254 150
*BRIDGE
RECTIFIERS
(plastic case)
14/50V
1AMO0V
1A[200V
1A400V
1A/600V
2A[50V
24100V
2A 200V
2A/400V
2A 600V
SA100V
4A 200V
44 400V
4A 500V
4A[300V
GA 100V
BA[200V
GA 400V

Range 3V3 to

BY1%6 14 | savrow e
4511/DAF  115p* BY127 1AB00V

CRO | 5A100V
§1/361  gs0p* GBU4-5DF OAS | 5A300V
Drum 54mm 30p* OALT |
0-1-365pF  245p 'L’ 3 x 310pF 495p QATD
0023650F  275p 00-3x 25pF 430p 0ATS
— OAEL
DENCO COILS RDT2 92p
“DP VALVE TYPE RFC 5 chokes 91p
Range 1 to 5 Bl., RFC7(19mH) 9%p
Rd., YI. Wht. 86p 1 FT 13; 14; 15;
&7 B.Y.R. TSp 16; 17 88p
1ET18/11:6 99p
1FT 18/465 105p
TOCH1 E6p

ASRBRBRRE

BDA Valve Ho]der MWS5SFR 22p
25p MWI/LW5FR103p
VEROBOARD & 0-1 015 0-15 INMSJ'?*?
{copper clad) (plain) IN4148 4
= o3l 4ip 33p 22p 1544 20
3A[100V
3A[400V
3A 600V
3A 1000V %
30

GA/G00V - 50

Pki of 35 pins
Spot face cutter
Pin inzerilon tool

BY164 56
VMis DIL 40

Eweryday Electronics, December 1978

T2 |

106

210 |
5 |

38 |
3|

72| 4507
72 | 4508
72 | 4510
110 | 4511
128 | 4512

| LINEAR IC's

702
709C 14 pin
0k

T23%

T334
741C% B pin
TATCH
T48CH

7

M252A A
M253A A4
MC1303
MC1304P

MC1310

71 | NEST1H
| RAM2102-24%

RC41360%

ROM251 3*

SFFOE364E4
5 G3402

| TBA540Q

ASS0Q

| 1B
| TBAB4IBXT1
| TBAGS51

5 | TEAS00
TBAZ10S

TBAZ20
TBAS20
TCAZ70
TDA1022%

ACITH
ACTES 4
AC126-4
ACI2TH4
ACIZB4
AC141%
ACI41KA

35 |
20 |
BC1T1

20
20
20

ACI424 24
ACT42KA
ACITE

BRRESS

B e S T PP PN}
U 15 10 B~ 1A 10 01 15 45 B 0 1 & 19 5 S S 6 0 a1 o 28

PRl e R R RRBBEBER

BESRRRLERE

30

10 |
10|
10 |
100

MdJ4g1

MdJ2955% 95
MJE340k 45
MJE3704k 55
MJE3T1% 80
MJES20% 45

24

| OC2Bx 99
1 OC28% 180 ZTX300
35 80 | ZTX30

PSAGA 24 |
PSalz 42| TIP:

ZTX302

ZTX109

RasasssseaarraabnaREs
ra (=] E=3

-
-

2N3121
2N3T33
| 2N3135
2N3250

§E8RannaBBaENE

D A A e P P P AT

snugpRual

ealas

28




DAWES ELECTRONIG 5 oo sw
Tel 01 381 3975
Al prices are inglusive V.A.T. please add 20p. P & P. Minimum £3-00 orders- s i
S M
. . 1 n 1 fhmee i
Transistors BC338 9p BDE50 9p IN22Y 20p | 2313 gg: New St_yie Eleg_ant lnstrup‘lgnt, sy
BClors b | BEHT B | Boem 1 | oNeew mp | W8 &2p Easeas i o o4 oy
1078 Zp & Bp i:] I & T -
BCi08A  1in | BG4S 8 | BDeTS Tp | 2N2sss 25p | 4%3 gg: black v{my! top and bottoms. Gives
BC108B 1ip BC416 gp BD T8p | 2N2299A  2p | 445n 18p a professional finish fo your
BCiG8C ~ 1p BC516 23p BF187 28p | 2N2369 24D | 4554 54p assemblies.
St e wopEomomems @& @
Sh | BC347 6p | BFigs 33p | 2N2904 zn | 32 Erid Type Width Height Price Type Width Height Price
BC140 4lp BC548 6p BF185 33p 2N2904 A 24p 4042 §0p e 82" 3~ 4-72 F 161" 417 8-89
BC1i41 48p BCS40 5p BF194 23p | 2N2905 280 | a4 28p B 197 37 5.97 G gir  gn 6-85
BC147 1dp BC550 &p BF135 23p | ON2O0SA  28p | ggee i o o i B
BC148 ip BCs57 §p BF106 10p | 2NM2006 Hp | o7 18p C 162 3 7-68 H 12 6 8-38
BC143 9p BCS58 &p BF197 10p 2907 2ip | —g, s5p D 8" 43 5-62 1 162" 6” 10-42
BC157 1ip BC559 &p BF138 17p | IN2SOTA  22p z z, £ E
BL15E 1ip BC560 Sp g;ﬂ!g gp gﬁggloa lgp LCre = 12 4% 7-00 all cases depthfg gﬁeals:e z‘;ad 80p
BC159 1p BCE35 14p P D 3 or P & P of case
BC150 » | BCEB §5p | BE34] 17p | oN3906 80 | 308 ;gg cases
BCIG1 2ip BCA3T 15p BF245 47p 2M4402 Bp 311H 4ip
BC167 9p BCE28 15p | BF254 fip | 2N4404 p 212H o
ip B 16p BF255 19p MJE2355  E3p 304 1345
BC163 9p CE4D 17p | BF256 4Tp MJE30S5  83p | aani A
BC170 &p BDi0a 6p BF363 &p | 2N3054 1Ip 50 pH3
BCiT1 3p BD115 43p 44 29p N3055 50p 287 =
BCi72 2p BD127 68p BF441 29p | 2N3055P  Tip ac £
BCIT3 Bp BO1ZE 52p BF450 19p MJ2501  142p 7 3n
BC174 8p BD135 3p BF451 15p 1 135p 157 380
77 12p BED126 36p BF457 4p MJd031  28p o 25
2 BCI173 12p BD137 3p BF458 43p M 24p | I35 s
12p BD138 3p EF459 Sip | ZM2906A  22p L 23p
BC181 13p BD139 3p BFW11 30p s 355
BC182 8p BO140 3p | BEWI2 90p Diodes 810 &0
183 8p BD142 p | BFWiE  147p BY127 19p 7815 o
BC184 8p BD175 &6p BFW3I0D 14Tp BY132 23p L con
B 19p BOD1T8 BEWa2 o BY187 150p 7018 5p
BC212 &p BD178 47p BFxEa T5p BY2! 125p 3% T
BC213 2p BD180 Sdp FY 132p BY255 23p 3501 120p
BC214 9p | BDE235 51p BRY39 63p
BC237 6p BD236 5ip BRYS6 63p Zeners &
B 6p BD237 51p 105 120p | 3-3j38V 10p
B Bp BD238 5ip BU114 154p ING14X10  40p
BC251 2p BD433 45p BU126 135p INg16x10  50p
B 8p ED434 45p BU205 iMdp | INa148x10 25p
BC257 8p BD435 sip BL208 199p | IN40O1 3p
BC261 23p | BD436 51p B 212p | IN4DO4 & ; :
204 oo So Sl ERILE o b ) 58 5/25Mhz 2 Channel OSCILLOSCOPE Kit
BCI02 > | BD 8p BU5%6 229: | cMos Build this kit for £85-00 [ater you can take the unit up to 25Mhz
BC303 3tp | BD440 58p 2N1613 2ip | 4000 14p complete kit or parts 5.A.E. for list. (assembled £150)
BCa04 38p | BD441 89p | 2NiT11 gp oot ::p
H .,
BCis 65 | BDsts  ean | aNios b | o0 dop 1Ghz Counter Kit. :
30309 gp gggfg ‘E" 2“5}: - gn | m ;:" Build this kit for £120 or less a professional 250Mhz counter
C327 P B l 2] =
¢ BC325 ip l BD646 89p NDoYS 22p 011 1dp send S.A.E. for list. (assembled £180)
BCIST 9p ' BD649 93p ZN2ZigA  23p | 4012 14p

{Offer closes 31st January 1979)

If yourare the sort-of person who delights in
novel possessions, this will appeal to you.

Ready to surprise your visitors as their
fingers press the bell-push are 8 tunes, stored in
Dgrachime’s micro-circuitry. You can switch
between them as you like, merely with a
movement to the Tune Select’ control. Tempo
control speeds or slows the music to suit your
mood. Ranging from ‘Greensleeves” to “Sailors
Hompipe', the selection has been carefully made
to ensure you have something appropriate for
every visitor.

The effect on your guests is both stunning
and amusing. It is worth the price of the
Dorachirme, for instance, if just once your bell can
play ‘0 Come all Ye Faithiul’ to surprise your
friends at Christmas.

Al Greensleeves

B God Save The Queen
*C1 Rule Britannia

D1 Land of Hope and Glory
Et Oh Come All Ye Faithful
Fi Oranges and Lemons

\

REMINDER

The Doram Electronic Hobhies
Catalogue is now available.

FREE

Blends wih any decor
Many ordinary door chimes are bulky, even

unsightly. The Dorachime measures a frim

5%’ w 3" = 114" and its smart white lines

will blend sweetly with any cofour scheme. Easily

assembled in a couple of hours using a soldering

iron, small screwdriver, pliers and wire cutters.

Order now. Guarantee of Satisfaction.

Send the coupon immediately. Your Dorachime
will be defivered within 21-28 days. If you are not
completely satisfied you may retum your purchase
within 30 days for a fulf refind
Doram Electronics Lid., PO Box TRE, Wellington
Road Estate, Wellington Bridge, Leeds LS12 2UF
An Electrocomponents Group Company
T N R R Y R ST AN e e
Fnomm Electronics Ltd., PO Box TRE, Wellington Road Estate,

Wellington Bridoe, Leeds LS12 2UF.
Fleasesend. .. B-Chime Kitis) al £12.95 ea (£1250 + 45p pip)
_ B-Chima{s} Ready-Built at £15.95 ea (£1550 + 45p pip)
..24-Chirme Kitis) at £16.50 ea (£15.95 + 55p pap)
4-Chime{(s) Ready-Built at £19.95 ea (£19.40 + 55p p&n)
Please send a Hobbies Catalogue| |

;: : . I enclose cheque/PO for £
You can see the EJOSS'ih'ﬂiﬁes. Gl W‘?SIT'W [;hlme‘.‘: | am paying via National Giro Cenire Bootle Lancs. to your Account
H1 Salor's Hompipe Nurmber Q064317257

Technologicatly advanced
You may have read in the prestige national
press of the research effort currently devoted to

* These tunes play longer if the push button is
kept pressed.

Please debit my ACCESSCaraNo. LILI I P N0 TA T T T
I expect delivery within 21-28 days.

mHCTE computer chips. The DOfachimE' is a musical MADE IN ENGLAND Signature e
revelation of its progress. You can connect the Chime in seconds to yaur Name S
It produces, from its powerful fittie existing bell circuitry; the only things needed to = TELOGK LEFTERS)

complete are two standard PR3 (P) batteries,

wiing and bell push. : e
Doram Bectronics Lid. Reg 1155856
e O ST o ST TNOE S R SRR R =

lpudspeaker, notes similar in value to a miniature

W argan.
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EMI SPEAKER BARGAIN

Stereo pair 350 kit System consists of 137 x
8" approx. woofer with rolled surrgund; 2%
approx. Audax twaster, <IOSSOVEr COMponents
=nd circuit diagram, Frequency responsa 20 Hz
10 20 KHz. Power handimg 15 watts ﬁgns
watts max. 8 ohm impadance.

£1895
*

Az above but complete with all woodwork in kit fcfm finishad m
simulated teak veneer,with instructions. Per stereo pair
Size approx 20 x 11" x 95" £28.00 - 00520

EASY BUILD RECORD PLAYER KIT

for the D-I-Y man wha requires a stereo unit at

2 [ 8 budget price,
comprising ready assembled sterec amp. module. Garrard 2uto/
manual deck with cueing devica, pre-cut and finished cabinet work.
Output 4 watts per channel, phones soekat and record freplay socket

£19.95
BARGAINS FOR PERSONAL SHOPPERS

p
including 2-SPHERICAL HIFI speakers. plp £4.05

PORTABLE

UNREPEATABLE
MW, LW, SW and Stereo VHF.
& watts oulpur Battery/Mains npulalmn
160 16 VOLT MAINS TRANSFORMER, 2%: amp.
BSR Record awta deck on plinth with

staree carinidge ready wired.

LED 5 function men’s digital watch

stainlass staal finish

£69.95

£2.50
£11.95
£5.95

LCD § function men’s digitel watch

staimless steel finish fﬁ -95
LCD 8 Function CHROMDGRAPH men's digital

watch, stainless stasl finish. £13.95
POCKET CALCULATOR. With LED display, memory

and percentage key. £2.95

AM/FM DIGITAL CLOCK
RADIO  Accurate 4 Digit
Electrnic Clock wath %" LED
display. Buzzer and

STO0ZE timer.

£11.95

125 Watt Power Amp Module

£13.95

Mains power supply for above unit. £3.50
MUSIC CENTRE CABIMET with hinged smoke

acryhe tog, finished in natural teak veneers,

size 0N x 143" x 74" spprox. f5.95
MULLARD Built power supply

DECCA OC 1000 Stereo Cassetts F.CB. £1 '50
compigte with switch oscillator coils and F
tape-heads. £2.95
DECCA 20w Steren speaker kit comprising

2 B” approxbass units £ 2 31" aporox.

EWEELET iNC. CTOSSOVErS. fzu-nn

VIDEOMASTER Super Score TV Game

with pistol mains operation - £14.95

PORTABLE RADID/CASSETTE RECORDER, AM/FM with clock.

LW, MW, SW, VHF mains/battery operation. f41 g5
77 TAPE TRANSPORT Mechznism—s select :
of modals fram : 2 f3.95

SANYO Nic//cad. battery, with
mains charger eguivalent in
size and raplaces 4 SP11 .
type batts. Size 3% x 15" &
% 27 appraox

£1.50

Lol
£1.50p

AM/FM STERED =
TUNER AMPLIFIER CHASSIS COMPLE
Ready built. Designed in a slim form for compact, modem mstallation.
Rotary Cantrols Vol On/0ff, Bass, Trehle, Balance.
Push Buttons for Gram, Taps. UHF MW, LW and 5 button rotary
selection switch.
Power Output 5 watts per channel Sine at 2% THIO inta 15 Ohm
7 watts speech and music.
Tim&eﬂummy Playback 400mV/ 30K OHM for max output Record

/50K outpat available from 25KHz. (150mV/100K) deviation
FM signal Frequency Range (Audio) 50Hz to 17KHz within + 1d8
Radia  FM sensitivity for 3dB below limiting batter than 10 uV
é_M sens'rriui‘ly lnr'lglﬂsdﬂ SI:” M'Aé 350 uV/Metre LW TmV/Metre

ize approx langth 16" x height 234" x depth 43"
£19.95

p&p
240 Volts AC Complete with Circuit diagram.

1225

12

AUDIOMODULES IN

BARGAIN PAGKS
CURRENT CATALOGUE
PRICE £
ATOVER

PER PACK

SEE OUR PRICES

PACK 1. 2xLP1173 10w. RMS output power audio
amp modules, + 1 LP1182/2 Stereo pre amp for

caramic and auxiliary input. £ 4’. 9 5

OUR PRICE
pip £1.00

PACK 2.2 x LP1173 10w. RMS output power audio

amp modules + 1 LP1184/2. Sterao pre amp for

magnetic, ceramic and auxiliary inputs.

i““s. OUR PRICE £745

p+p £1.00
PACK 3.1 xLP1178/2 FM Tuning headwith AM gang, 1

amp modules + 1 LP1182/2 Stereo pre amp for cerami

3 and auxiliary input.
£9.95

OUR PRICE
pHp £1.00

Mullard

AM/FM IF module, 2 x LP1173/10w. RMS output power audic

TRADE ENQUIRIES INVITED

S5
ACCESSORIES .

% ; rotary stereg controls
Suitable power supply parts including comprising BASS, TREBLE,
mains transformer, rectifier, smoothing VOLUME and BALANCE.

and output Capacitors.
£1.00 p+p

£1.95

NTHS OFFER

TH
nelﬂa'" “’ cks

*LP1165/1
s MO
e TH! anda 4000

sfon 1q .ﬂa~111 mE;_\
al (= 5 g EL O
transil’

rerewe E a Mullard 8 5
u
o 1 2 &

‘;.?141113 [!ecudenl:l matchf
Listed at £118

her with & mains
con“u'|=

20 x 20 WATT STEREO AMPLIFIER
Viscount IV unit in teak fnished cabinet. Silver fascia with aluminium
rotary controls/ pushbuttons, red mains indicator and sterep jack
sogket. Functions switch for mic. magnatic and crystal pickups,

tape tuner and au:nharr Rear panel features two mams outlets

DIN speaker and input sockets plus fuse 20x20 watts RMS

:ﬂﬂ::ﬂ:aﬁs ne::EFn! use with § 1o 15 ohm f{%?ﬂ-su
¥
gpECIALD e

FOR PERSONAL SHOPPERS ONLY

'Sll WATT MOND

=3
DISCO AMP

9.95
P&P £2.50
Size approx
13" Bl x Ba
50 watts rms. 100 warts paal: output. Big featores include two disc
nputs, hath for wamn: cannd;pes tape mnut anﬂ ml:mnhnne il'lpul
Level miming controls i
bass and treble controls and master volume.

speakers. Package price £45.00 + £4.00 PAP.

Recommended set of

pp 50p 95]!

SPECIAL OFFER. The above 50 watt amp plus & Goodmans Type 8P 87

=

FREE 4 dimensional sterso sound adaptor, when p
20x20 Viscount amplifier.

30x30 WATT AMPLIFIER IN KIT FORM
For the expenenced constructor complete in every detail, same
tacilities as Viscount IV, but with 30x30 output. 60250 watts

peak. For use with 4-15 ohms speakers. £23.00 without cabinet.
£29.00 complete with cabinet. p&p £2.50 in each caze.

£23.00 2250 wotecasinernat  £29.00 oy

without cabimet. PP available separately)  complete with cabinat.

SPECIAL OFFE
SPEC win30x30 WATT AMPLIFIER IN KIT
eninet WITH SPEAKERS
2 Goodman compact 127 bass woofers with cropped size 14,000
Gauss magnet. 30 watt BMS handfing + 3% approx.

Tweelars and CrosSOvers. £49.00

+pdp £4.00

BUILTANDREADY TOPLAY 33090
30x30 Viscount. Available fully built and tested. +pép £250

BARGAIN

PORTABLE
DISCO CONSOLE

with built-in pre-amg
Here's the big-value partable disco console from RT-VCE it features @ pairof
BSA MP 60 type auin-retum, single plzy professional saries record decks. Plus
all the controls and features you nesd to give fabulous disco performances
Simple connects into yoor sxsting slave of axtemal amplifier.

£64.00 ;2o

ng e [

70 & 100 WATT
MONO DISCO AMP

Size approx. ™

47 45 102" bd
Brushed alumimum i LR |
fazcia and rotary confrols LYY

Five vertical slide contrals - master volume,

Tape level mic e deck feval, PLUS INTER DECK FADER
for perfect graduated change fromrecord deck No. 1 1
Ne. 2. or vice versa. Pre fade level contrgl 70 walt
{PFL) lets YOU hear next dise hefore fading “* %
1t in. VU meter manitors gutput level.
Output 100 watts RMS 200 wattspeak.

p&pfaon

100 watt [65

B

e
BOS 95 TYPE Belt drive chassis turntable
less canidge.  £255 5 & p £24.95
BSR MPB0 TYPE Single play

record player less cariridge. fi 5.95
- F255p&p

CARTRIDGES to suit zhove

Tencrel magnetic sieren. £4 95

GAHRAI!I] DEI}K CC10A. Record changer wath cue 2nd sterea
ceramic cartridge. Size 177 x B” approx. f? 35

fZ00p&p

BARGAINS FOR PERSONAL SHOPPERS

GARRARD 8658 Deck £26.95 | cARRARD SP25 MV Dack
GARRARD35S8 Deck £24 95 | with Shure £75.895

head.
Plinth and caver for BSA dacks £6.00
e

=

= THV' C

373 EDGWARE ROAD, LONDON w2

2 1B HIGH STREET, ACTON W3 GNG

AIL PRICES INCLUDE VAT AT 12}%
1o availabifity. Price earrect at

ems subject
:uuandmmwmmhnnm

> |

= ]
Personal Shoppers EDGWARE ROAD LONDON W2 Ts!: 01-723 8432. 9.302m-5.30pm. Half day Thursday. ACTON: Mail Order only. No callers G00DS NOT DESPATCHED OUTSIDE UK
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> THENEW
-EUROBREADBOA_RD

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

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

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

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

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

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

At £5.80 each The EuroBreadBoard is unique value for money_ -

At £11 for 2 [ he EuroBreadBoard 15 an indispensable design aid.

: Snip out and Post
David George Sales, rjo 74 Crayford High St., Crayford, Kent, DAl 4EF

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

Please send me 1 EuroBreadBoard @ £5.80 [ Please

or 2 EuroBreadBoards @ £11.00 O] Tick

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

L e e R R EE12/78

Please make cheque/P.0O.’s payable to David George Sales

g'-----
o
=]
3
=]
1]
=1
=

# MIGHTY MIDGETS

S\ AR—/B

Pleaseguoteyour 6.
MINIATURE

number whenordering
o

ACCESSORIES -

lﬁE‘I’AJLPRiCE Z *
eachinc.v.at : =
NOW AVAILABLE £3 78 e
IBwattiron for 2 voits| L .o
SPARE BITS aap o °o
SOLDER : SAVBIT 20° 52p 9% o S
10° 26p 4p : 0
LOWMELT 10’ 65p 9 o
BIT SiZEs: No.19 (1-5mm) No. 20 {3 mm)

No. 21 (45 mm) No. 22 (6 mm)

From your Local Dealer or Direct from Manufacturers

S:‘R.BREWSTER [

86-88 Union St - Plymouth PLI13HG
Tel:0752-6501

BUILD-IT-YOURSELF
TEST GEAR KIT

BASIC SERVICING

NEW!
INSTRUMENTS WITH

EASY STAGE BY STAGE BUILDING
INSTRUCTIONS—IDEAL FOR THE AMATEUR

MULTI RANGE TEST METER

A general purpose meter covering all usual
ranges of A.C. and D.C. volts current and
resistance measurements

AUDIO SIGNAL GENERATOR

New design covering 10Hz to 10KHz
and variable output. Distortion less than
0-01% ldeal for HIFI Testing.

OSCILLOSCOPE

A basic 3" general purpose cathode ray
oscilloscope for simple testing and
servicing work. Sensitivity 0-3 volts/cm

—SEND NOW FOR FREE DETAILS -—~
I To LERNAKITS, P.O. Box 15_5, Jersey. I
I Name l
l Address I

oo o S - mn )
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If you have bought from us before, you will know just how large
and varied our stocks ara. For those who have yet to know, we
are publishing a series of five advertisements month by month to
give up-to-date information and prices on the most important
items we carry. These advertisements will appear in stepped
rotation in five journals — ET.1, Elektor, Practical Wireless,

Practical Electronics and Everyday Electronics, so that the
complete series will be available each month. In this way, no
matter which journals you read, BY DETACHING AND SAVING
THESE PAGES. YOU WILL HAVE A VALUABLE AND COoOM-
PREHENSIVE MONEY SAVING CATALOGUE. Next month —
Section One.

aection5

HARDWARE/SOLDER TOOLS

SOLDER TOOLS

ORYX50 Temp. controlled . _ .
...... E£8 90N

Spara element: £3.60N

Bits (11 types) ... sa90pN

ORYX Super 30 . £3.50N

Spareelement .. .. E2 50N

Bris as for ORYX50

180-TIP Quick Charge cordless
NI e £18.50!

Bits micro 7566 - £2.30N
fine 7545 . ... . £2.30N
hd 7546 © - ... £2.30N
Std. 7535 £2 30N

PC dnill attachment 6500 .

.............. £10. lil:ll\l

Spare Bt e 35pN

ERSA Sprint

Soldergun . _ . . £8.62N

Spare element £5.00N

Bit No. 862ZVN 40pN

ERSA solder station
Temp. controlled iron \M'th s:and

....... 9.00N
GREENWOOD I’YROMETER
£25 00N
DESOLDER TOOL
SR3 5.95N

Spere nozzle, PTFE SHC{AN G5pN

ANTEX C-Z30V 15W . £3. 60N
Spare element £1.60N
Nickel plated bits | 46pN
Mo 2 094" Nop 4 187 Mo 6 _
047

Iron coated bits .... 46pN
Mo. 102, 104, 106.

ANTEX CCN-240V . . £3.80M
{low capacitance) 15W

Spare element - £1.90N
Iron coated bits . 46pN
1100 094 ;1 TO‘I 225"

1102 187"

ANTEX CX 240V . £3.60N
Spareelement . .. £1.60N

Buts for CCN above
ANTEX X25-230V 25W £3.60N

Spare elemant - £1.60N
Ironcosted bits ... . S50pN
50094751 1957 2T IRT
ANTEX STAND 5T2 . £1.50N
MNo. 666 Sponge - BpN
SOLDERSTAT RANGE

HMS 240V 16W ... . E4. 75N
HMS 240V 24w ... E4.75N
HMS 110V 16W - £4.75N

HMS 110V 24W  £4.75N

Spare elements . £2.35N
Nickel plated bits

FOITR e D E0pN
2038 2. 4mm B0pN
2003 Zmm stub B0pN
Iron plated

2032 4 5mm .. £1.90N
2033 6.5mm ... £1.90N
IC desclder head for HM.E;

frons

1d-way .. £5.70N
16way . £5.70N
HMS 240V Solder Kitin presema-
tionbox ... .

£7.60N

POT CORES
FERRITES
BOOKS

Latest price list of all ranges free on
reguest,

VERQ PRODUCTS

\FEROBORRD
01 mmx copper clad 3.75

TERMINAL PINS

(Mot made by Vero)

0.040°" dia for 0.1 matrix per
100 35p per 500 £1.15

0.052"" dia for 0.15" matrix per
100 40p (Both types doubls

SLOPING FRONT PLASTIC CASES

The 1798k has white top and grey bottom
section, the 2523 has light grey top and dark
arey bottom section,

Both have anodised aluminium panels.

ended) 11—‘;;!’398!( “{!1 g; ?.’? 1 g Pric:ﬁ
1 1 £4.
:Sﬁogox SEENUARD 2523E 220 52 100 156 £6.36
DIP- EIOARD High Impact polystyrene 1'_9'“ grey 19" CARD/FRAME CASE SYSTEM
W0 Dip-Board top. dark grey bottom section. accepts plug-in modules and standard
24.way plug-in Type W H European size circuit boards.
A2-way 2514F 100 50 25 £1.64 Light blue with natural anodised aluminium
EURD Dip-Board ... .. £3.57 25166 100 50 40  £186  cnd plates.
0.1 matrix unclad. 2518H 120 65 40  £2.07  Can be rack-mounited.
3.75°x25731p57x3.76750p 2520 150 B0 50 £235 T pem
EURC Board . _ . . - _89p 2522K 188 110 60 £3.13 3BA1L Case
0.15" mastrix, copper clad VEROBOX CASES 3842F End plate angles (_pr ]
375 225" :mp 5°x25 50p Constructed from ABS material 3B43A8 Modile ........ . __
755 x 3 Th S«Dp 57 x3.75"  light grey top & dark grey bottom 3844G 4 Module .. .
67p 845 x 1.5 53p z section. Anedised ali. front and 38458 2" Frontpansl
0.2"" matrix, copper clad rear panels Internal guides for PC~ 3846H 1" Front panel _ ..
L s I i 6p hoards 3979K Board for module
PIN INSERTION TOOLS 1034E Veroboard, clad
No. PIT1 for 0.040" pins Type L He=h) 1041 DIP-board ... ... . .
01" matrix) £1.40 12371 154 40 B85 E2.568 gIg7H 31-way plug
12320 154 &0 gg ggg 0258C 31-way socket £
i  pin: 1239K 154 B0 =
FE“E'TZ;’;.S; e ° c110 14700 208 40 140 £3.53 EUROCARD CONNECTORS
SPOT FACE CUTTER 1411D 205 75 140 £3.86 2876D 64wayplug ... £247N
Surtable for any matrix .81p 1412K 205 110 140 £612 2874C 64-way socket £4.48N
NEW ANOTHER SPECIAL FROM ELECTROVALUE
WE ARE NOW NATIONAL DISTRISUTORS FOR
NASCOM 1 MICROCOMPUTER KITS
FOR DELIVERY FROM STO
NETT PRICES FROM £197.50 + V AT
QUANTITY DISCOUNTS
TRADE ENQUIRIES INVITED
TRANSFORMERS 2
All mains transformer primaries S0TS2A 50V 2A (110/120V pri) B606/1 6-0-6V 100mA £1.00
suitable for 240V input except for tapped 25 45y MT280 6V.6V. 250mA  E£1.40
S50TS2A. P/ sec shield £6.55 909/1 9-0-9V 75mA £1.00
GP302 30V 24 28TO05 12V, 12V 2.0-2V (.54 GP909 5-0-5v 0 .54 £2.10

tapped at 12 15 20, 24V £4 B0

GP501 50V 14

tapped 19.25.33, 40V £4.30
GP502 50V 24

tapped 19,25 33 40V £6.30
GPB01 B0V 1A

tapped 24.30,40 48V £4.60
GPB02 50V 24

tapped 24 30 40,48V £6.70
S0TS 50V 2A

1apped 25,45V

Prissec shield £6.55

£3.85 1201271 12-0-12v 50mA £1.00
28T1 12V 12V.2-0.2V 1A £4.90 1200 12-0-12V 100mA  £1.20
28T2 12V.12V.2-0-2V 2A £5 30 MT150 12V. 12V, 150mA£1.70
12705 6V.6V,0.54 151A 15-0-15v 14 £3.20
(Split primary 120, 120V £3.30 GP202 20-0-20v 0.75A £2.30
‘CT1 17V 1A charger duty tapped 301A 30-0-30V 1A £3.80

ay £2.95
CT2 17V 24 charger duty tapped
at gV 25
CT4 17V 4A charger duty £3 85
FT1 6.3V 154 £2 45
GP12 12V 1.5A £2 30

Miniature LS. transformer
LT700 Pri 1KZC.T. Sec. 3.2n
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PRINTED CIRCINT

MATERIALS

COPPER CLAD BOARD 300 x
150mm

Single Sidad

SHRBP 85p; Fibreglass £1.65
Double sided SRBP £1.00

UNCLAD SREP 300 x 150mm
Sép
FERRIC CHLORIDE, Lzh. grade

100gm pack 47p; 500gm jar

£2.30
POSITIV-20 Aerosol. 75cc with
Instructions £1.30
ETCH RESIST PEN
Decon with spare fip 85p

73.0063 00

SILVER CONDUCTIVE PAINT
3gm. vial Elecolit 340

£1.92€£168 £2.20

*GOO0DS SENT POST FREE U.K.
on CW.0. orders over £5 list

*V_A T — 8% to value of order
For items marked °, add 12%%

RELAYS
MINIATURE CONTINENTAL
TYPE

Type R42 12V 185n 2 C/0£1.80
Type R44 12V 185n 4 C/0£2.00

PC socket type P40 a97p
Ordinary wining skt W40 88p
Mounting stnip 6 posn R40 . Z6p

PIGMY MAINS RELAY 3 C/0
10 amp BV 290, 12V 110n, 24V
4750
alld.c.

: each £2.30
240V ac. 3?00:\ coil

- £2.55

REED RELAYS open construction
5V 106n CSASsinglen/o  90p
12V B45n CSA 12 single n/o90p
5V 57n CDAS double n/o £1.28
12V320n CDA 12 double n/o
£1.19
HEED RELAYS enclosed type
n.

LPS]Qsmgle 590n 98p
LPD12 double 355 . .. £1.32
LATCHING RELAYS enclosed

nio
CLAS, 5V 400n

S 230
CLAT2 12V 225n

- £2.30

MEET US AT BREADBOARD *78—STAND B8

Post Orders & Communications to Dept. EE12

TEAR OUT AND TAKE GOOD
CARE OF THIS PAGE AND

SWITCHES
ERG Dual in Line
One pole change over SOCT  42p
Two-SDCZ, 78p 3—SDC3, £1.08
On Off 2 pole SDC2 42p 4 pole
SD54 75p. 6p SOSE £1.08.8p —
5DS8. £1.32.
Multiple — 1p/B way DS16A1—8
98p 2p /AW DS 16AZ2-4 £1.08
ROTARY MAINS
Lorin MS 4 amp
WAVECHANGE
Lorfin CK series. MBB contacts
12w 37p 1p
6W 37p 2p
4w 37p 3p

3W 37p 4p

ROTARY SWITCH KIT Type RA
B wafers &0p
RA Wafers MEB
1P 1W or 2P 5W
RA Waiars BEM
1P 12W. 2P 6W.
3p AW, 4P 3W,
BP 2W

RA Shorting wafar, MBEB
Rotating open-circuit

PUSH BUTTONS
Standard Size
SSP10. 250V 3Aac.
push on, push off
panel hole 0.5
S5P11, 85 S5P10
push to make 52p
Sub-Miniature 250V 0.5Aac.
8531 push to make ....62p
B533 pushtobreak - . 62p
{Panel hole 0.25°)

s9p

CASTELCO RANGE 250V 1A

a.c.
0375 hole with long white fixing
ring unless otherwise ordered

No. 2644 SP make 18p
No. 3244 DP make .. ... . 34p
MNo. 2648 SPhregk .. . ... 18p
No. 3248 DF break 34p
No. 2634 SPon/off . i7p

No. 3234 DPF on/off - 30p
No. 4434 as 3234 but switch
sections reversed 30p
No. 4444 as 3244 but switch
Sections reversed .

Spare rings in black, red yeﬂnw
green, blue, white or pink each 1p

TOGGLE 250V 1 5Aa.c.

Chrome finish
T0ITCSPETE L et . 56p
TOTECSPOE .. L o] 61p
1019C SPDT

centresoff . _ - 6dp
A09DPDY - S 7
Sub-Miniature 250V ZAa.c.
Panel hole 0.25°
S7101SPDT .. . .. 63p
S72010PDT .. ... B4p
S7203 DPDT

centre-off ..~ . -84p
$7205 DPDT biased

sach side . . £1.20
57207 DPDT biased

Dneside. =T s T £1.51
57211 5P 3-way -- £E1.10
$7301 3PDT .. £1.82
57401 4PDT . E1.80

MICROSWITCHES SPDT
S5U0T button, lever orroller 85p
TIME SWITCHES (Smith's)

For electrical use, 13A rating
IMERSET for wired-in

situations, 2 on & 2 off actions per
Ay s, £11.60N
RUTDSET 13A socket outlet.
Otherwise as Imerset . £10.95N

value If under. add 27p. handling
charge.

REMEMBER TO LOOK OUT FOR
MEXT MONTH'S ADVERTISE-
MENT TO ADD TQHIT

*FOR ACCESS OR BARCLAY-

CARD orders. just phone or writa
*ATTRACTIVE DISCOUNTS on your number.
CW.O. urder\e. — 5% where list
value is over £100 10% where list,
value ispf £25

QUR COMPUTER-AIDED SERVICE
TAKES GOOD CARE OF YOUR
ORDER NO MATTER HOW LARGE
OR SMALL.

ELECTROVALUE LTD

28, ST. JUDES ROAD,ENGLEFIELD GREEN,
EGHAM,SURREY TW20 OHB
Telephone Egham 3603 Telex 264475

Northern Branch - 680, BURNAGE LANE.

No discounts allowable on prices
marked Net ar N

*TOP QUALITY MERCHANDISE
—ALL BRAND NEW
GUARANTEED.

BURNAGE,MANCHESTER M19 INA(061)432 4945
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Projects... Theory...

Taking into account the large numbers
now participating in this hobby it must
be a fair assumption that the majority
of home constructors operate on what
might be termed a modest level, that
is to say they derive ample satisfaction
through building small or medium
sized low cost projects and items of
equipment. The average consiructor
we reckon builds a couple of such pro-

_ Jjects or so each month as the fancy

or need of the moment dictates. Typi-
cally, each project will take a few
evenings or a weekend to complete.

EverypAy FELECTRONICS serves the
requircments of this great band of
enthusiasts who want to make use of
modern technology for their own pur-
poses, yet without excessive or total
committal of either their spare time
or spare cash to this one area of
interest.

Having said that we know there
also exists an appreciable number of
constructors who are deeply absorbed
in electronics and who are quite will-
ing to devote the maximum time and
effort possible in pursuit of what is,
for them, a main leisure activity.

Requests reach us from time to
time from representatives of this
“minoritv.” Overall, what they ask for
is the occasional heavyweight project
—something they can get their teeth
into, a meal as distinct to a snack or a
“starfer.” Well these requests have
not fallen upon unsympathetic or un-
heeding ears, and after careful de-
Jiberation we now launch a major pro-

and Popular Features ...

ject series warranted to satisfy the
most ravenous constructor. We refer
to our 2020 Tuner Amplifier.

This comprehensive hi-fi eqguipment
will appeal to those who desire a
major building job to tackle during
the coming winter months. In the
Twenty-twenty we offer them an ambi-
tious and worthwhile project that
should give much enjovment exer-
cise their practical skills and broaden
their experience during ifs construc
tion; and be a lasting source of satis-
faction and pleasure upon its com-
pletion, But we do emphasise that this
is a project for the experienced con-
structor.

To return to our “average” consiruc-
tor, previously defined, who represents
the majority: we are sure the Twenly-
twenty opening article will provide
interesting and insiructive reading
between those practical sessions oecu-
pied in building the Fuzz Box, the
Mini-Module or whatever else takes
vour immediate fancy from our en-
ticing assortment of projects listed on
the facing page. In any event do care-
fully preserve your copies of EE, for
who knows, you may be tempied by
the big one ere the series has run its
course.

foip

Our January issue will be published on Friday, December 15. See page 865 for details.

Readers’ Enquiries

e e
e J

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

Telephone enquiries should be limited fo 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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Back issues of EVERYDAY ELECTRONICS June 1977 onwards (October
to December 1977, January to March 1978 NOT available) are available world-
wide at a cost of 60p per copy inclusive of pestage and packing. Orders and
remittance should be sent to: Post Sales Department, IPC Magazines Lid.,
Lavington House, 25 Lavington Streef, London SE1 OPF.

Binders for Volumes 1 to 7 (state which) are available from the above address
for £2-85 inclusive of postage and packing.

© IPC Magazines Limited 1978. Copyright in all drawings, photographs and articles
published in EVERYDAY ELECTRONICS is fully protected, and reproductions or
imitations in whole or in part are expressly forbidden.

All reasonable precautions are taken to ensure that the advice and data given to
readers are reliable. We cannot however guarantee it, and we cannot accept legal re-
sponsibility for if. Prices quoted are those current as we go to press.
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v, oo IIMIM
G. D. Southern

EVEP.Y day an average of 62 cars
are stolen in the area where
the author lives. It is claimed that
at least 94 per cent of these cars
are returned to their legal owners
in due course. The majority of
cars stolen are used by members
of the community for joy-riding or
late-night transport. Some of the
cars returned have been driven to
a remote area and accessories re-
moved from them before the
vehicle was abandoned.

The unit to be described here
will offer some protection against
theft by automatically immobilis-
ing the ignition system of the
vehicle each time the ignition is
switched off. Its degree of protec-
tion is far greater if the device
is used with an electronic ignition
system, especially one of the
contactless type. With a conven-
tional ignition system, the first
thing a car thief will attempt is
to bypass the ignition switch of
the vehicle with a lead from the
battery to the ignition coil.

With a contactless electronic sys-
tem the above link will not have
any effect and the car thief will
have to find and eliminate the
isolation system. This delays the

850

thief further and as time is usually
at a premium, it should prove to be
an adequate deterrent.

One of the main advantages of
the immobiliser is that no hidden
switches .or links are required
When the igunition is switched off,
the engine is immediately immobi-
lised. If the ignition is switched
on again the engine will not start.

In order to start the engine the
correct accessory switches must be
operated before the ignition is
switched on. If the ignition is
switched on first before the rele-
vant accessory switches are

operated, the ignition system will
still remain immobilised. So there
is no point in a car thief switching
the ignition on and then search-
ing for a -sequence of accessory
switches.

CIRCUIT DESCRIPTION

The complete circuit is shown in
Fig. 1 and for the purpose of the
following explanation, resistor R3
is considered to be open circuit.

When capacitor Cl is discharged,
the initial charge current will be
at a maximum value, whereas
when it is fully charged, the charge
current will be at a minimum
value, typically just adeguate to
overcome leakage losses. The
charging circuit for the capacitor
is via diode D8, resistor B4 and
the parallel combination of resistor
R5 with the base/emitier junction
of transistor TR2.

Thus when the ignition is
switched on, capacitor C1 will com-
mence charging and transistor TR1
will tend toward saturation. The
speed of transition from cut off
to saturation will be limited by the
inductive value of the relay coil.

At approximately 10 to 15 milli-
seconds after the closure of the
ignition switch, the relay contacts
will close. Once the contacts have
closed, the base current for tran-
sistor TR1 is supplied from the pos-
itive line via the relay contacts,
diode D9 and resistor B4, thus
“Jatching” the circuit. The time
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constant of the charging circuit for
capacitor C1, via diode D8, resistor
R4 etc is far longer than the operate
time of the relay, thus allowing the
relay to operate and “latch”.

Now it can be seen that if the
capacitor is charged in a shorter
period than the operating time of
relay RLA1l, the relay will not
operate.

TRUTH TABLES

With reference to the Truth
Table, Fig. 2a., assume that in-
puts Al, A2 and A3 equal to +
12V and C1 is discharged. The “0”
level in the truth table is con-
sidered to be 0 volts and the “1”
level is considered to be the bat-
tery voltage of the wvehicle. From
the Truth Table it can be seen
that the part of the circuit con-
sisting of diodes D4, D5, D6 and
resistors Rl and R2 together with
transistor TR1 and resistor R3
form a NoRr gate. Thus when all in-
puts are equal to 0, the collector
voltage of TR1 will be high, equal
to 1.

From the second Truth Table,
Fig. 2b it can be seen that the
circuit consisting of diodes D1, D2,
D3 resistor R3 and the collector/
emitter circuit of TR1 form an AND
gate. Thus when inputs Al, A2 and
A3 are equal to 1, the ouiput
voltage at point F will be equal
to 1.

To demonstrate the overall
operation of the circuit, consider
2 case where the brake Ilight

Fig.1. Complete circuit diagram of the Vehicle Immobiliser.

circuitry is connected to input Al
as illustrated in Fig. 3a with all
other inputs left disconnected.

When the ignition is switched on,
capacitor Cl is charged via re-
sistor R3, diode DI, and the fila-
ments of the lamps, providing the
brake light switch is open. Thus
the capacitor is charged before
the relay can operate, so the
ignition will remain disabled even
though the ignition switch is on.

If the authorised driver now
realises his/her mistake, the
ignition switch would be switched
off and the correct sequence of
switching attempted. However, this
would still not operate the relay
because capacitor Cl1 would still
be charged. To overcome this
problem a further diode has been
added to the circuit, D7.

When the ignition switch is
switched off, a discharge path is
provided for capacitor Cl1 through
external loads, for example the
vehicle’s ignition system via diode
DT.

Now if the ignition is switched
off, the brake light switch closed
and the ignition switched on again,
the ignition system will function
correctly. When the brake light
switch is closed before the igni-
tion switch is switched on, the
charging path for Cl is now via
diode D8, resistor R4 eic, so the
relay can operate.

Similarly if inputs Al, A2, A3,
B2 and B3 are open circuit and for
instance the screen-wash pump

Ewveryday Electronics, December 1978
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SWITCH

SWITCH
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Al

STOP
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% (a)

Fig.3a. lllustrating the operation of the
circuit when using an “A" input.

O—d 4

C .

FROM

IGNITION l
SWITCH SCREEN-WASH

PUMP MOTOR £l
Do .

Bl

(b)

4

Fig.3b. This fime a “B." input is being used
to illustrate the operation.
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HOW IT WORKS

tVe

—
-

I TO IGNITION

—
-

The circuit consists basically of a timing circuit with two different time

_ constants. the longer of the two is adequate to allow a relay to operate.
- Once operated the relay is held on by a simple latching circuit. :

. Consider the case where the inputs A and B are low, or C or D high.

The capacitor will begin to charge via R., the anp gate and the lamp.

~ This constitutes the short time constant and is too fast for the relay o

operate. Now if A and B are high (switch S operated and lamp on) and
- € and D low, the capacitor will now charge via R, and is the longest
time constant. The relay will now have sufficient time to operate, and thus

- connect power to the ignition circuit.

In practice one or more inputs as the example shows, are connected to ©
various accessories, such that a certain combination will enable the -

gnition circuit.

motor circuit is connected to Bl,
as shown in Fig. 3b capacitor Cl
can charge via resistor R3 and the
collector/emitter junction of tran-
sistor TR1, if the washer switch
is off. However, if the washer
switch is operated before (and
during) the operation of the igni-
tion switch the capacitor will again
charge via diode D8, resistor R4
etc, and the relay will latch thus
allowing the ignition system .o
operate normally.

ACCESSORIES
1t should be noted that the “A”

inputs are for accessories which
have a switch connected to the
ignition switch line, whereas the
“B” inputs are for accessories with
a switch connected to earth.

Thus the circuit can be inhibited
by only one. accessory switch as
in Fig. 3, or by several, thus
utilising its multiple inputs. For in-
stance, a seat belt warning system
could be connected to one of the in-
puts, with the brake light circuit to
another.

So unless the driver, and front
seat passenger if present has his/
her seat belt on and has operated
the brakes before the ignition
switch is switched on. the engine
will remain immobilised. This illus-
trates how the device could be used
as a safety feature as well as an
anti-theft engine immobiliser.

852

Care should be exercised at this
stage, in the selection of a suitable
input connection, because on
certain 'makes of car, the starter
motor cannot be re-engaged until
the ignition switch is firstly moved
to the off position and then
switched on again. This means that
the engine will be immediately

COMPONENTS
See

Resistors
R1 = 10k
R2 1-8kQ2
B e Tal
R4 10k page 857
R5 1 -8k

All W carbon film & 2%
Capacitors

C1 10uF 25V elect.
Semiconductors

TR1 BC107 silicon npn

TR2 BC107 silicon npn

D1 to D9 1N4148 silicon (9 off)

D10 1N4002 rectifier
Miscellaneous

RLA Relay: 185 ohm coil with

single pole contacts to suit

load. (RS type 348 908);

Printed circuit board as

described; connecting wire;

small aluminium box if

required.

immobilised and the correct start-
ing sequence will have to be
applied. The worst case condition
for this would be if the engine cuts
out when the vehicle is on the
move,

Use of the brake light switch in
this situation could be somewhat
hazardous. In the average car
there are many other alternatives
including for instance, the screen-
wash circuit, headlamp flasher, etc.

SR

Fig.5. Typical wiring details
“and layout for accessories in
“the Ford Escort Mark 2.

i w
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CLEARANCE

o
=
s
=

Nl

4 -

Fig.4. Printed circuit board required. In the prototype the relay is mounted on the board using an epoxy glue.
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Construction is'simpliﬁed by the
use of a printed circuit board

which carries all the components
and wiring. The layout of the board
is shown in Fig. 4 which is repro-
duced full size.

One method of making the board
is as follows. First, either photo-
copy or trace the copper pattern,
position the tracing on the copper
side of the board and mark with a
sharp pointed tool, the position of
the connecting holes. Remove the
paper, thoroughly clean the board

Everyday Electronics, December 1978

and draw in the rest of the copper
pattern with an etch resist pen.
Once dry the board can be etched
in the normal way.

Once etched and the board
checked for any errors, the com-
ponents can then be mounted.
Here again the layout is shown in
Fig. 4. It should be noted that the
layout is not critical and can be
varied to suit, although a good
strong finish is required, hence
a printed circuit board.

Good quality connecting wire can
be used to connect to the various
accessories, and Fig. 5 and Fig 6
show the many possibilities on two
popular cars. The top two circuits
of each set of drawings relate to
“B” inputs, whereas the arrange-
menis below relate to “A” inputs.
When wiring to the car accessories
the manual applicable to the make
of car should be consulted.

INSTALLATION

The author’s prototype circuit
board was mounted inside the box
of his electronic ignition system.
The system used was basically a
Bi-Pak kit but had been modified
to provide space for the additional
board and wiring.

A second unit was then built and
fitted into a small aluminium box
which was then installed in the
engine compartment. If this
method is used the box should be
positioned away from heat and the
weather., =g

853



o e ek

HE POP musician is being con-
T stantly bombarded with new
and improved musical effects units,
but still polling high in the popu-
larity charis is the “old” Fuzz Box.

Some of the earlier designs were
not completely satisfactory requir-
ing high input signal level and pro-
ducing premature cut-off as the in-
put signal decayed. Those fuzz
units employing discrete compo-
nents operated on the verge of
instability due to the high gain
required. The design appearing
below has none of these deficiences
and will produce a fuzz gradually
decaying into a “clean signal”
sound.

The fuzz sound is derived by
clipping the input waveform there-
by enriching the signal with odd
harmonics which provide the harsh
sound.

CIRCUIT DESCRIPTION

The complete circuit diagram of
the Fuzz Box is shown in Fig. 1.

854

Use is made of the industry stan-
dard op-amp type 741 which is used
in a non-inverting configuration.

The gain of this arrangement is
controlled by the feedback net-
work VRI, R3 and RZ and is equal
to

VR1+R3+R2

R2

Thus minimum gain is approxi-
mately nine and-maximum gain
approximately 92. However, the
input signal never actually receives
this beost for the anti-parallel diode
arrangement comes into play and
limits any amplified excursion, posi-
tive and negative going, to about
600 millivolis (the voltage drop
across a forward biased silicon
diode).

With this limitation on ampli-
tude, it appears that the setting of
VR1 has little effect. This is not so,
for this control determines the rate
of climb up to the clipped level or
the rise time as it i1s called.

This time is inversely propor-
tional to the harmonic content,
i.e. the faster the rise the more
harmonics produced resulting in a
harsher tone; VR1 therefore con-
trols the “depth” of fuzz.

It is apparent from the gain
figures quoted that some signals
will not reach the clipping levels;
those below 6mV for maximum
VR1 and those below 60mV for
minimum setting of VR1. This is
intentional to allow a gradual re-
duction in “fuzz” as the input sig-
nal decays mnaturally, being a
smooth transaction from fuzz fo
no-fuzz.

Input to the umit is at SKI1 a
steres jack socket wired to com-
plete the d.c. power circuit when

Fig. 1. The complete circuit diagram of the Fuzz Box.
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Fig. 2. The layout of the components on the topside of the board and Photo of the completed prototype
the breaks to be made along the copper strips on the underside. board.
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Fig. 3. The positioning of the components and board within the case
showing complete wiring up details. Note the connection to the body of
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the input jack is inserted. The sig-
nal then passes to the op-amp via
d.c. blocking capacitor C1. Resistor
R1 sets the input impedance at 100
kilohms which should suit most
guitars and electronic organs.

The resulting signal from the
op-amp is reduced in amplitude by
the potential divide action of R6
and R7, giving an attenuation
factor of approximately four. Thus
the maximum output signal via C3
available for inputting to an ampli-
fier is about 150mV. This level will
be maintained during the period
of clipping (fuzz) and will then de-
cay naturally to zero.

The 741 requires a split supply
and this is derived by the potential
divide action of R4 and RS produc-
ing £4-5 volis with respect to the
op-amp reference line which is de-
coupled by C2. _

A foot-switch S1 is incorporated
to allow the unit te be readily by-
passed when desired.
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using a piece of 0-1 inch matrix
stripboard size 13 strips X 21 holes

‘and mounted horizontally in a die-

cast aluminium Bimbox type 5003/
13 by use of special adaptors. This
eliminates the use of fixing screws
on board or case.

The layout of the components
on the topside of the board is
shown in Fig. 2. Make the breaks
on the underside and then
assemble the components as
shown. It was not thought neces-
sary to mount ICl1 in a socket as
this is quite a robust device. How-
ever the usual care should be exer-
cised when soldering this and the
diodes in place.

Attach the flying leads including
the battery connector and then
proceed with drilling the case. The
layout of the components in the
case is not critical.

With the components positioned
in the case, attach the adaptors to
the board and slot in position and
wire up -according to Fig. 3.
Screened lead was used in the pro-
totype for input/ontput connec-
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Semiconductors

Miscellaneous

SK2 standard jack socket

Bi gV PP3
VR1 100 kilohm carbon lin,

COMPONENTS 533

page 857

Resistars
R1 100k See
R2  1-2k@ Sho
R3 10k
E4 10kQ Tal
R5 10k
BB 3-3kQ
R7 1kQ
All ¥ wait carbon film + 10%
Capacitors
= G- iuF plastic or ceramic
e 10nF BV elect.
G3 0-1pF plastic or ceramic

IC1 741 operational amplifier 8 pin d.i.l.
D1, B2 1N4148 or similar silicon diode

SKi1 standard sterso jack socket
1 s.p.d.t. successional action foot-switch
Stripboard: 0-1 inch matrix 13 strips x 21 holes; PP3 battery clip;

Bimbox aluminium diecast box type 5003/13; Bimadaptors for holding
board; knob for VR1; connecting wire.

i

tions as can be seen in the photo-
graph but this is not essential as
the case is earthed via VRI frame-
work. Insert and connect the bat-
tery and secure the lid.

The lid forms the base of the
Fuzz Box. If the lid is fitted with
self-adhesive rubber feet, this will
prevent the unit slipping when in
use,

IN USE AND TESTING

The box is to be situated between
the musical instrument and ampli-
fier. Inserting the input jack plug
turns on the unit.

Set VR1 fully clockwise. On play-
ing your musical instrument the
sound emanating from your
speaker will be fuzzed or clean,
depending on the setting of SI.
Assuming it is the latter, depress
S1 and fuzz should be heard. Play-
ing and turning VR1 anticlockwise
should reduce the “depth” of fuzz.

No volume control was found to
be reguired on the author’s proto-
type as resistors R6 and R7 were
tailored to give the required bal-
ance between fuzz and no-fuzz for
the author’s guitar. Assuming the
initial output signal from the
guitar before decaying is 60 milli-
volts, then switching from no-fuzz
to fuzz by S1 will boost the ampli-
tude by 8dB during the fuzz period.

If other boost factors are re-
quired change the value of R6 and

R7 or beth to suit your require-
ments. This combination could be
replaced by a log. potentiometer
to give continuously variable out-
put level.

Unless sub-miniature potentio-
meters are used, if a volume con-
trol is incorporated, a larger case
than specified will be required.

Battery drain is low and a PP3
should provide many hours of use.
A Duracell battery will allow even
longer periods between battery
changes.

The case specified and used by
the author has a durable grey
enamel finish and thus required
only socket and control lettering
to complete the unit. Letraset with
spray-on protective varnish was
found satisfactory for this. X
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By Dave Barrington

Calculators

With so much 'hysteria” in the
media lately about silicon chips
(microprocessors) and their possible
impact-on our future way of life, people
tend to forget that the electronic cal-
culator is a prime example were they
have been used and accepted, without
any fuss, into our everyday life. In fact,
the range, popularity and versatility of
these machines is so wide that any
new additions are now taken- for
granted.

Two new additions we should like to
mention which highlights the latest
irends are the TI-2550-1V from Texas
and the Casio ST-24 Time Card.

Featuring a built-in instant replay
facility allowing the user to check back
on the last 20 entries, the TI-2550-1V
is obviously aimed at the accountant/
student and could be used in place of
some of the more expensive paper
printout calculators.

The calculator is a general purpose
hand-held type with the normal addi-
tion, subtraction, multiplication and
division functions together with per-
centage and sign-change keys and
full-function memory. The machine
uses an 8-digit vacuum fluorescent
display, with a floating decimal point
(adjusts its position in the readout
automatically) and negative sign, plus
overflow error indication,

The replay facility, which operates
with up to 20 steps, is activated by
pressing a single key. The playback
key allows the user to check through
calculations step by step and any
necessary corrections made by keying
in the new entry and pressing the
“squals" key. This saves re-entering
the entire program,

The TI-2550-1V operates from a re-
chargeable battery pack and an a.c.
adaptor/charger is included in the

recommended retail price of £23-95

{inclusive of VAT).

For the busy executive, travelling
salesman or the housewife, the Casio
ST-24 Time Card could be classed as
the latest “state-of-the-art” in the
current craze for the credit card size
of small calculator. Not content with a
miniature machine they have incor-
porated a time/stopwatch with alarm
setting facilities, ideal for those
important meetings and elapsed time
when leaving the car parked to make
calls or do some shopping.

The calculator section is a four-
function type with the usual standard
facilities including . memory and
percentage.

The 24 hour timer has two kinds of

alarm setting: straightforward alarm-

setting for a single specified interval,

or to sound repeatedly at predeter--

mined intervals. In both cases, capacity
of the timer is from a few seconds up
to 23 hours, 89 minutes, 59 seconds.

A countdown is possible as the dis-
play shows time remaining before
alarm is due.

Operating modes for the stopwatch
are normal start/stop, lap timing, or
first{second place timing. Indication
is to one-tenth of a second up to 10
hours, or to one second beyond 10
hours. Use of calculating facilities
does not affect function of alarm
timers or stopwaich.

The Casio ST-24 Time Card is sup-
plied in a leatherette pouch with a
separate compartment for credit or
business cards, and has a recom-
mended retail price of £24-95 (includ-
ing VAT). For addresses of nearest
stockists readers should write to
Casio Electronics Co. Lid.,, Dept EE,
28 Scrutton Street, London EC2A4TY.

Beginners Kit

Designed with the very young in
mind, the Tutronik Timesaver System
introduces the total beginner to the
very fundamentals of electronics. A
“course” of 30 different circuits is
provided, covering a wide range from
a simple series circuit to a novel police
siren.

Each circuit is accompanied by an
instruction sheet giving essential
information on what components you
need, what you have fo do, how and
why the circuit behaves as it does.
Throughout the course experimenta-
tion is encouraged. Written in an easy
to follow language, sometimes dis-
tractingly lighthearted, every detail is
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covered to ensure the beginner doss
not go astray.

An unusual type of breadbeoarding
system using the actual circuit as the
wiring diagram, and plastic screw
terminals to hold the component leads
is used throughout. Rather disappoini-
ingly components are not provided.
Full details from: Technocentre, Dept
EE, 54 Adcott Road, Acklam, Middles-
brough, Cleveland.

Constructional Projects

This month there should be no diffi-
culties with component availabilities
except possibly the major construc-
tional project, EE2020 Tuner Amplifier,
which we shall deal with separately.

The relay for the Ignition Immobiliser
should be able to handle the current
requirements of the ignition circuit.
In the prototype the relay used had two
sets of contacts wired in parailel.

For the Water Level Alert a 350
40mm diameter loudspeaker can be
used in place of the Post Office ear-
piece. [f any difficulties are experienced
with the rocker switch S1 this can be
ordered from Maplin as a "“Hekla
Switch".

There should be no problems with
the rest of the constructional articles
in this issue.

2020 Tuner Amplifier

The EE 2020 Tuner Amplifier is larger
than our usual run of projects, and so
it follows that the components used
add up to an impressive list.” Yet
because of the large quantity of similar
components called for, the constructor
should be able to purchase many items
at especially favourable rates.

Capacitors should be of the kind as
specified in the Bulk Components List;
this is to ensure suitability for mount-
ing on the printed circuit boards. This
is particularly important in the case of
electrolytic capacitors. Here RS Com-
ponents types have been specified. In
most instances a voltage rating of 63V
is stated. This is higher than actually
needed in the 2020 circuit and lower
rated capacitors of an alternative make
may be used provided the physical
dimensions and the lead spacing are
as the RS types specified.

The r.f. unit and some related paris
are obtainable direct from Ambit Lid,
2 Gresham Road, Brentwood, Essex.
This firm can also supply the special
multi-turn potentiometers for varicap
diode tuning.

The pushbution switches specified
are marketed by both RS Components
and ITT, under these firms own stock
numbers (see Bulk Components List).

Readers should note that manufac-
turers such as RS Components and
ITT (and Mullard and Texas) do not
supply to individuals. But their compo-
nents are readily obtainable from
distributors and retailers who cater
for the retail markeL.
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AsT month we used the nNanD
L gates of a 7400 i.c. to build a
NoT gate and a bistable. These two
logic elements, as well as the NaAND
gate itself, are often required in
building logic circuits that it is use-
ful to have them ready-wired on
the patchboard. On the Test-Bed
these elements are permanently
wired in, the form of IC3, see Figs.
3.1 and 3.2.

FAN-OUT

Each of the inputs of these
elements has a single input pin
and each output has a pair of out-
put pins. Though each input of a
logic gate can receive its input
from only one source, the output
is able to be connected to several
other gate inputs. The number of
inputs that may be connected to
an ouiput is known as the fan-out
of the cutput. Here we provide pins
for a fan-out of two, since this is
as many as we shall normally need.
However, most outputs have a fan-
out of eight loads.

These circuits have already been
tested when building the Test-Bed,
but it is a good idea to test them
again. This time you know a little
more of what you are doing.

With the supply pin P34 con-
nected to be +5V line first test the
nanp gate. Connect the output V26
or V28 to led. DT at location V40.
The l.e.d. should be dark (off) but
should light when either of the in-
put pins at 525 or T25 are
grounded to one of the pins on
strip N, the 0OV rail.

Unconnected inputs of a Nanp
gate are effectively “high” so there
is no need to connect them to the
positive rail for testing. You
can easily check this by linking
one of the inputs to ground and
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noticing no change in the state of
the l.e.d. when the other input is
connected to one of the pins on
strip L, the +3V rail.

sso————~\G3b U2
& NAND
725 O————i Uz

(a)

U330 IB: NOT
O V36

BISTABLE

Fig. 3.1. The three basic elements contained
in 1C3 with pin locations for inputs and
outputs on the Test-Bed.

By O. N. Bishop Pnnl .

To test the NoT gate, connect
one of the NoT outpuis, pins V34
or V36 tc one of the leds, eg.
U43 for D8. The l.e.d. remains dark
when the input is unconnected
(effectively “high”) or connected
to strip L. The le.d. lights when its
input, pin U33 is grounded {con-
nected to 0V rail).

Finally to test the bistable: ccno-
nect each bistable output to an
lLe.d. e.g. pin S36 to U49 and R28
to U40. One le.d. should light and
the other remain dark. When the
appropriate input pin Q24 or Q33
is briefly grounded, the leds
change state.

A TTL CLOCK

Compare the circuits shown in
Fig. 3.3 with the bistable circuit of
Fig. 3.1c. Their similarity suggests
that they may behave in a similar
way—for example, they can both
alternate between two opposite

states. The bistable changes state

when one of its inputs is grounded.
The clock circuit changes state
automatically after a fixed period

NAND OUT

XE<cC DO TVOZ

Fig. 3.2. The positioning of IC3 on the Test-Bed showing input and output pinning.

i
L 1C3
7400

BISTABLE
NAND
NOT
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of time. Suppose that it has just
changed to the state shown in Fig.
3.3a. The output of G1 (gate 1) has
just gone high (as indicated by the
shading) and the led. at its out-
put has just come on.

The sudden increase in output
voltage raises the voltage of both
sides of capacitor Cl to a “high”
level. Both inputs of G2 are now
high (remember the unconnected
input is effectively “high™) so its
output goes “low”. This lowers the
voltage of both sides of C2; Gl
now has one “high” input and one
“low” input, so its output is “high”.
The circuit has the state indicated
in Fig. 3.3a. Why is it not stable
in this state?

For the answer to this question,
look at R1. This has a high voltage
at one end and is grounded at the
other. A current I flows through R1,
as indiecated by the arrow. As cur-
rent flows, the voltage on one side

..

1Ct 7400

e - e

Fig. 3.4. The circuit of Fig. 3.3 redrawn in a more conventional form with the state

of its outputs indicated by le.d.s.

;1' >
R
(a) - 2

Fig. 3.3. The circuit diagram of a TTL Clock. I alternates between state (a) and state
(b). The shaded regions of the circuit indicate “high” voltage.

Rl

ov

(b)

of Cl1 falls and finally reaches a
“low” level that acts as a “low”
input to G2.

Now the output of G2 suddenly
goes high; D2 lights; the voltage
on both sides of C2 is raised; G1
now has two “high” inputs; its
output goes low and D1 is extin-
guished; the voltage on both sides
of Cl1 is lowered. We have reached
that stage shown in Fig. 3.3b. The
circuit remains in this state while
a current flows to ground through
R2; as soon as the voltage has
fallen low enough at the input to
G1, the circuit reverts to the state

-of Fig. 3.3a and the cycle repeats.

The clock circuit is unstable (we
call it an astable multivibrator) in
either of its states. The length of
time it remains in either state de-
pends on how long it takes for the
voltage on one side of each capaci-
tor to fall from “high” to “low”.
This time depends on the values
of the capacitors and resistors in-
volved.

With high capacitance and high
resistance a small current flows
and gives a relatively small rate of
change in voltage, resulting in a
long period of time in each state.
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EXPERIMENTAL TTL CLOCK
We shall now observe the opera-
tion of this circuit which is re-
drawn in its more common form
in Fig. 3.4 is shown wired up on
the Test-Bed in Fig. 3.5. The clock
should change state approximately
every 5 seconds. In other words, it
takes 10 seconds to complete its
cycle of operation, from the time
DT comes on to the time it comes
on again. We say the clock is escil-
lating or vibrating at 0-1Hz.

Different value capacitors will
produce different frequencies. If
capacitors with a value of 0-47uF
are substituted, the le.d.s glow at
about half their normal intensity
but no flashing can be detected.
The frequency is so great that the
eye cannot follow.

To prove that the clock is really
working connect a crystal earpiece
across one of the lLe.d.s and the 0V
rail. This is done easily with two
pairs of leads terminated in croco-
dile clips. You will then hear a
note of about 400Hz (around the
same pitch as middle A on a musi-
cal instrument).

We have been calling this circuit
a clock, but it is simply the equiva-
lent of the pendulum or balance
wheel that is used to regulate the
speed of mechanism of an ordinary
mechanical clock; it is an astable
multivibrator.

In a clock there are gear wheels,
hands and a dial to indicate the
time, which is related to the num-
ber of times the pendulum has
swung to and fro. Similarly we can
connect further logic circuits to the
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different values for the capacitors and use a crystal earpiece for observing high frequency oscillations. The
earpiece can be wired across either of the Le.d.s.

TTL clock to count the number of
times it changes state and so allow
us to measure elapsed time. We
shall return to this idea later in
the series.

A clock or oscillator is a vital
piece of equipment when testing
logic circuitry and has been in-
cluded in the Test-Bed on the in-
ternal component board. Three
pairs of capacitors are fitted, any
one of these pairs being selected
by front panel switch S2. The out-
put from this clock is available at

IC1 IC3
PIN 14 PIN 14

pins D14, 16 and 18 on the Test-
Bed.

LATCH

The output of a laich is identi-
cal to its input, but at any moment
the output can be “frozen” or
“latched” and then remains in the
state that it was in when latched,
even though the input may subse-
quently change.

-Part of the latch circuit consists
of a bistable discussed Iast month.
In Fig. 3.6 the bistable in this cir-

cuit is drawn in a slightly different
manner to that shown before, com-
parison with Fig. 3.1c shows that
the connections are identical.

The bistable changes state when
a low input is applied to it from
one of the nanp gates. To find out
how these work we shall use the
NaND gate and NoT gate wired in
IC3 on the Test-Bed; the remaining
NAND gate is supplied by a further
7400 (IC1) inserted in a socket
on the Test-Bed. We shall first
examine the outputs from the two

1C3
PIN 14 PIN4

1c3

=

1C1 7400

Fig. 3.6(a). Circuit of the front section of a ““latch” circuit to
observe the outputs which form the inputs fo the remaining

bistable section to be added later.
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IC1 7400

7400

to the outputs.

Fig. 3.6(b). The circuit diagram of a complete “latch™ being driven by the
in-built clock and outputs observed by means of le.d.s connected
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NAND gates, see Fig. 3.7 for con-
nection details.

USING THE IN-BUILT
CLOCK

Connect wire E to the +35V rail,
strip L. Now connect wire A alter-
nately to the -+5V rail and to the
0V rail and observe how the out-
puts change. Instead of changing
wire A back and forth between
+5V and 0V, make use of the in-
built clock. Connect wire A to clock
outputs (D16) and set the clock to
low or medium frequency. The
clock output automatically alter-
nates between -5V and 0V, which
can be observed by connecting
another clock output pin to le.d.
DY. You can now concentrate on
watching the lLe.d.s.

Repeat your observations after
having removed wire E from +5V
and connecting it to 0V. Then re-
turn E to +5V and note what hap-
pens.

You will find that when E is
“high” the le.d.s go on and off in
time with the changes in clock out-
puts; always one lamp is on and
the other off. When E is “low”,
both lamps are on all the time.
This means that there is no “low”
output, so a bistable connected to
the outputs of the NanD gates will
not change state. This is just what
we need for a latch circuit, so the
next step is to add the bistable.

Disconnect the output wires from
led.s D7 and D8 and run them to
the bistable input terminals in-
stead (Q25 and Q33). From the bi-
stable output terminals (R26 and
S34) run wires to D7 and D8. This
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completes the latch circuit with
two outputs—one following the in-
put, and the other the inverse of
the input.

Test this circuit to see the effect
of first making E “high” and then
making it “low.” Bun the clock at
medium frequency and see if you
can ground wire E at just the right
moment to latch the circuit with
DT lit and the other dark. With a
certain amount of skill you can do
this, but with the clock running at
a high frequency it is entirely a
matter of chance—equivalent to
tossing a coin for “heads” or
“tails”.

This provides an idea for a
simple project that can be built
from three 7400 ics two leds a
few resistors and capacitors, with

Fig. 3.7. The layout of the components and interwiring for the circuit of Fig. 3.6(a). For the circuit of Fig. 3.6(b)
amend this layout according to the text

a push-button for grounding E.
This can be wired up on a small
piece of circuit board and mounted
in a small plastic case. Depending
on whether the capacitors give you
medium or high frequency opera-
tion, you have either a game of
skill or a heads-and-tails gambling
machine that could be fun at
parties, or help raise money at the
local féte.

A latch facility is very useful
when experimenting with logic and
this same circuit has been incor-
porated in the Test-Bed. It appears
on the lower board with input and
output terminals on the top board.
The wire labelled E in Fig. 3.7 can
be grounded by means of a front
panel switch.

(To be continued)

Photograph of the interwiring on the Electronic Test-Bed for the circuitin

Fig. 3.6(b).
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3

MIA-MODULES.........

15 microphone amplifier is really
a general-purpose amplifier for

Handy “Beginner’” projects based on simple circuits
and featuring a variety of building methods.

3 MICRORHON

AMPLIFIER

it is likely to be in the region of 200k().
It cannot exceed 330k because of Rl

small audio voltages. It has a high G - which is connected across the input as

input impedance and a gain which is OMPONENTS - i far as audio signals go, since its lower

adjustable from about 20 to a maxi-  Resistors : end is “earthed” via C3 to andio

mum of over 1,000, by means of a Rl 330kQ R4 10kQ : frequencies.

preset potentiomete:_‘. : Sg I%Eg Eg ?;(%kn i Because .th.e inpl_Jt impedance is
The amplifier is designed for - Al carbon film 5% $W o quite high it is possible to use a low-

dynamic microphones of medium to
high impedance. The prototype worked
well with a popular type of micro-

Potentiometer =

impedance microphone (for example
30 ohms) and a step-up transformer
to increase the signal voltage. The

phone whose impedance can be set to i 2‘;?28?})12? miniature pre- ;i qet diagram shows how to comnmect
either 600 ohms or 50 kilchms. W e o a transformer with a hum-reducing
~ Capacitors T “balanced”_ input winding.
THE CIRCUIT C1 100nF (0-1xF) polyester ’ The maximum output voltage before
The ceéutt 5= o conyentional two- . § - C2 1nF(1,000pF) cemmicdise g§  Overloadiug 15 ghpuE Ty pedlcans Bhe
stage amplifier of the type once known C3  47uF 3V miniatureelect. ~  output impedance is fairly low. How-
as a “dc. feedback pair”. TR1 is i C4  3-3uF 12V elect, 5 ever the amplifier should not be used
operate ol cto: cortent o - C5 47uF 12V elect. to drive loads of less than about 10kQ
minimise noise. Overall negative feed- L - 8 S ouEnL will be severely restricted.
- Transistors C2 is a radio frequency bypass

back via R3 sets the gain, in conjunc-

TR1, TR2 BC109 (or any high-

capacitor to atienuate any r.f. signals

ton Wit!l ?he preset POtenﬁﬂmﬂPﬁr 5 gain low-noise o accidentally fed in via the microphone
;Ifﬁilm ?:;:.1 ds ylamasem wiGL VEE j&? silicon npn type)20ff - cable. These can cause “breakthrough”
For the moderate gains, which are 8 Miscollancous g{rm;i?sd.m programmes into audio
.?Sllvg;;tn:;a?]eye%%% \]f_‘iﬂ %JI:LCEC;, i;hlgngo::fg & g\;lqe’tal box 2%%UJ[ ]r 00 % 70 x 40r£nm i
\ - orman . Tag strip with 12 =
in advance of building the circuit just - insulated ) 20 sup winle 3 CONSTRUCTION
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Fig. 1. The circuit of the microphone amplifier. The encircled numbers (1 fo 10) are common
connecting points on the tag strip, see Fig. 2. The small inset diagram shows how a step-up
transformer can be used to suit a low-impedance microphone.
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jack plug so a suitable jack socket
was fitted to the screening box.

Obviously, other types of screened
input socket may be needed for other
types of microphone or signal source.

The main part of the circuitry can
be accommodated on a tag strip. With
this type of construction the com-
ponents are soldered to a simple tag
strip with the solder tags in a
straight line. Interconmections are
made with insulated wire.

This is a relatively cheap form of
construction as tag strips cost only a
few pence and can often be salvaged
from old equipment and cleaned up
for re-use. It is not a type of con-
struction which has much use for high-
frequency circuits because it is rather
hard to avoid accidental couplings
between input and output, which cause
r.f. instability. But it is usually all
right for audio.
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DESIGNING TAG STRIP
LAYOUTS

If you design your own tag-strip
component layouts a fairly careful
pen-and-paper  design is needed to
ensure that the circuit will fit an
available tag strip. To begin with, you
should study the circuit diagram and
mark each connecting point with a
number (as in Fig. 1). Points which
are connected directly to one another
by plain connections count as one and
the same point and are given just one
number. (The “earth line” is a typical
example.)

The present circuit has ten such
connecting points which means that
at least ten tags will be needed. In
practice it usually turns out that a
few exira tags are needed because of
the physical limitations of the com-
ponents, whose leads can only span a
limited distance. A typical case is the
preset “pot” VRI which must be firmly
soldered to two adjacent tags: (with
some types of “pot” three tags may
be required).

The resulting layout bears little
relationship to the layout of the
symbols on the circuit diagram; this
may make fauli-tracing tedious so tag-
strip construction is perhaps best
restricted to simple circuits.

When a finished tag strip circuit is
fitted inte a metal box provision must
be made to hold it away from the
metal to prevent short circuits. In the
prototype long fixing bolis were used;
stand-off spacers were slipped over
the bolts to hold the tag strip well
clear of the metal. These stand-offs
were cut from the barrel of an old
ball-pen.

BOXING

The screening box must be substan-
tial enough to withstand repeated
pluggingsin of the microphone. A
small aluminium case is suitable and
is easily drilled to take the imput
socket, etc. The prototype was built
in a “Norman” case Type AB9, which

[

C
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Fig. 2. Interior of completed unit. Certain components (R2, C5, TR1 and TR2) have been
swung away from their norma! position in this drawing for clarity. Encircled numbers on a
tag strip correspond with those on the circuit diagram.

measures about 100X 70X40mm and
accepted the 12-way tag strip com-
fortably.

The type of output connection is
not crucial and can be chosen to suit
the needs of the user. Some type of
multi-way socket is possible: the con-
nectiopns needed are power supply
positive, live output and common
(earth) so a three-way connection (or
two plus “earth”) is needed.

SCREW CONNECTOR BLOCKS

For the prototype the leads were
brought out through small holes and
taken to a strip of screw-terminal con-
nectors (of the type sold in electrical
shops and sometimes called a
“chocolate block” from the colour of
some makes).

The plastic kinds of chocolate block
(which are usunally made of ftrans-
parent polythene these days) are
easily cut into convenient lengths
with a sharp knife. This kind of output
connector can be used for -either

permanent or temporary connections
and is easily adapted to quick hook-
ups with croc-clip leads by fitting short
pieces of thick bare wire to the
terminals.

USING THE AMPLIFIER

The only adjustment needed is to
set VR1 to suif the microphone. (It is
assumed, of course that there will be
a volume control elsewhere in the
complete audio system of which the
amplifier forms part.) For this reason
VR1 should be positioned so that it
is easily accessible when the lid is
removed. It can then be adjusted
while the microphone is in use.

If for some reason a higher gain
than normal is needed VRI should be
given a lower value. (Presets down to
about 100 ohms are readily obtain-
able.) However it should always be
remembered in audio work that it is a
good rule to use the lowest gain that
will do the job in hand.

Next Month: Continuity Tester

BY DOUG EAKER

WHAT! How DO YOUL—
KNOW IT PIDN’T WORK?|HEARD IT IN THE NIGHT. ..

1F IT HAD WE WOULD'VE
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'SQUARE

N the two previous SQUARE ONE

articles we have talked aboutf the
materials used to assemble circuit
components and the essential tools
for constructors; and we have had a
look at the three most significant and
widely used electronic components,
the resistor, the capacitor, and the
transistor.

Now it is time to consider putting
these items together—that means
soldering. But first of all we have fo
obtzin our components.

BUYING COMPONENTS

If you are lucky, there may be an
electronic component shop in your
town or within easy reach. But it is
a fact that the majority of constructors
obtain their components by mail order.
A look through our advertisement
pages will show many retailers who
operate a mail order service (some of
these do also have retail shops for
personal shoppers).

The first step should be to obtain
iwo or three or more catalogues from
different advertisers. The charge made
for catalogues varies, from a few
pence upwards to a £1, and reflects
the size of the publication, the range
of stock described, the technical detail
included, and the amount of illustra-
tions. A small collection of retailer’s
catalogues will prove a most valuable
source of reference.

Component retailers include those
who offer a very wide, nearly com-
prehensive, range of electronic com-
ponents and those who specialise in a
more resiricied range of particular
items. In the course of time, the con-
structor finds himself dealing with
both kinds of retailers.

Studying these catalogues will make
you famliar with components and the
typical sizes and values usually
stocked.

When ordering from a catalogue, do
follow carefully the retailer’s instruc-
tions; quote appropriate catalogue or
stock number for each item and use
the order form if one is provided. In
the absence of any particular instruc-
tions from the supplier, describe the
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FOR
BEGINNERS

required components in the same
manner as in our Components Lists
(see any EE Constructional Projects).

SOLDERING

The essence of practical circuit
building is soldering. This is the tech-
nigue—some will call it an Art—of
permanently joining together two or
more wires or metal parts so that a
good electrical contact is made. The
joint must be (1) sound mechanically,
and (2) it must form a very low resist-
ance path.

While a soldered joint might appear °

to satisfy (1), it could fail on (2).
This is where the ART of soldering
comes in.

The two surfaces to be joined must
be clean and free from grease. The
wire leads of resistors, capacitors, and
transistors are pretinned and no
other preparation is normally required
for brand new components.

Insert the component leads into the
appropriate holes in the circuit board.
Check once again the correctness of
the connections by referring to the
component layout diagram and/or the
circuit diagram.

Make each lead mechanically secure
by bending its protruding end to a
slight angle with a pair of thin-nosed
pliers. Fig. 1a.

Switch on the soldering iron. Wait
about 15 seconds and then touch the
end of a piece of resin core solder to
the tip. If the solder runs instantly
over the bit surface, the irom is
sufficiently hot for work. Fig. 1b.

Well “tin” the iron bit with molten
solder (a thin covering—NOT a pool)
then apply the bit to the point of con-
tact of the lead strin and at the same
time apply the solder. Solder should
flow almost immediately. As soon as
the immediate area of conmection is
covered with molten solder quickly
remove first the solder and then the
iron. Fig. 1c.

Take care not to disturb the leads
or components at any time during
this operation, or for a few seconds
after the iron has been removed. A

- good reliable joint will have a bright

lustre. A bad (possibly “dry joint™)
will have a dull surface. :

PRACTISE IS ESSENTIAL

Before working with actual com-
ponents knock a few copper panel
pins info a block of wood. Practise
tinning the tops of these pins. Next
hook short lengths of thin tinned
copper wire (of about 22 or 24 sw.g.)
around these pins, squeeze tight with
thin-nosed pliers; and solder.

RESISTOR

SIRIPBOARD

COPPER STRIP

BEND T0 SECURE
{a)

SOLDERING IRON

Fig. 1. (a) Mounting a resistor onto a

circuit board; (b) tinning the iron;
(c) soldering the leads to the copper
strip.

CUT OFF

EXCESS LEAD SOLDER

(e)
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‘For forgetful drivers. Emits a loud two-
tone warning when the lights are on and
ignition off. Includes a useful parking
over-ride facility.

... our SOLID=STATE
ROULETTE GRIME

Bring the excitement of the casino into your own home with this
electronic version of the No. 1 sport in Monte Carlo. The Unit has a
full thirty-seven position wheel and table.

Our latest Mini-Module is a useful piece of test gear. Easy

and inexpensive, of course.
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An extremely simple circuit device that gives an additional
dimension to two-channel sound.

. |

g

ISSUE ON SALE
FRIDAY, DECEMBER 15

] Everyday Electronics, December 1978 865



T T

Water Level

lert

0 DoUBT we have all at one

time or another been some-
what unpopular with the other
members of the household because
all of the available hot water has
been consumed by a certain per-
son whilst taking a bath!

Possibly one of the safer ploys
here is to ardently deny using up
the hot water and blame the in-
herent inefficiency of the water
heating system, but somehow this
does not seem to work.

Whilst the device to be described
would not indicate how much hot
water is left it will tell you in no
uncertain terms when to let up on
the taps, and thus hopefully keep
the peace.

A specially designed sensor is
placed inside the bath, and when
the rising water touches the sen-
sor, an alarm tone sounds. At this
point you should turn off the taps
or continue to draw water at your
peril! On a slightly more serious
note though, its main use, of
course, is to enable the user to run
a bath and leave it unattended, the
alarm sounding when the water
has reached the required level.

866

By A. R. Winstanley

APPEARANCE

This device is a little different
from others previously described
in that the actual physical appear-
ance of it has been kept as
aesthetic as possible. In particular
the design of the sensor has, in
the author’s opinion, been greatly

improved. After all, the appear-
ance of a unit which is to be used
in a domestic environment is
important.

It is recognised that Veroboard-
type sensors, where the water
bridges adjacent strips of copper,
thus sounding the alarm, are quite
cheap and effective, but their
appearance is none too pleasing and
the actual construction does not
make them suitable for use in the
bathroom. On the other hand, cus-
tom designed printed circuit board
sensors look very pleasing, but it is
reckoned that not too many people
have printed-circuit etching facili-
ties.

One of the design criteria, there-
fore, was to come up with a water
level sensor which could be
assembled out of readily available
materials, but which was quite
cheap, durable and most of all
attractive.

CIRCUIT DESCRIPTION

The complete circuit diagram of
the Water Level Alert appears in
Fig. 1.

When water bridges the two
probes, C1 charges up very quickly
and turns on TR1 and TR2, which
form a high-gain transistor switch.
Each npn transistor requires the
base to be about 0-6V more posi-
tive than the emitter for the de-
vice to switch hard on.

Thus when the base of TR1 is at
1:2V both transistors will switch
on. The emifter current of TRI
becomes the base current of TR2,
and so only a very tiny current is

. required in the base of TR1 to

switch TR2 hard on.

Fig. 1. Circuit diagram of the Water Level Alert,
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Integrated circuit, IC1 and its
associated components form an
astable oscillator, and power is
applied to this when TR2 switches
on. The output, pin 3, is differen-
tiated by C2 and LS1 which con-
verts the rough square wave into
a positive and negative spie.

The system is housed in two plas-
tic boxes. The first measures 100 X
50X 25mm and forms the probe;
the second measures 110X60X
30mm and carries the electronics.

PROBE

The construction of the probe
unit is illustrated in Fig. 2. Two
2BA threaded brass rods are used,
each 150mm in length, and these
are bolted to the case so that two
130mm probes protrude outwards.
Connections to the rods are made
by using a couple of 2BA solder
tags, and a length of single core
screened cable connects them to
the other case. Note how Rl is in-
cluded in the sensor unit.

DRAINAGE

Finish off the sensor by letter-
ing it as necessary. Then glue two
end pieces onto the ends of the
brass rods. This will prevent the
rods from scratching the bath
enamel, and it will further enhance
the appearance. Two plastic caps
from some discarded Biro refill
tubes were used on the prototype.

If water does manage to get
into the sensor case, it will
accumulate inside at the bottom
and eventually short the probes,
sounding the alarm ftone. To
counter this, a series of lmm holes
are drilled near the bottom of the
back panel to allow the water to
drain away. The use of brass rods
in the manner described has re-
sulted in a quite attractive and
very strong probe unit.
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- Component layout for the alarm circuit board.

All $W carbon +5%

Miscellaneous
approx. 40mm diameter)

B1 9V PP3 battery

ing wire.

COMPONENTS a7

Resistors Capacitors Semiconductors
R1 1k Q C1 0-22uF 25V tantalum [C1 NES55V timer i.c.
R2 560 Q C2 10uF 25V elect. TR1 BC108C npn silicon
R3 22k Q C3 0-22uF 25V tantalum TR2 ZTX300 npn silicon
R4 4-7kQ :

See
LS1 35 ohm earpiece (or similar moving coil loudspeaker %IR

S1 single pole, single throw rocker switch

Stripboard 0-1 inch matrix 23 holes by 9 strips; clip to suit battery; two
150mm lengths of 2BA studding; 2BA hardware; 8 pin socket to suit IC1;
length of screened cable; piece of aluminium speaker grille; one plastic case
100 x 50 x 25mm, one plastic case 110 x 60 x 30mm; epoxy glue; connect-

page 857

ALARM UNIT

The remainder of the circuit is
built on a small piece of strip-
board 23 holes by 9 trips. These
dimensions allowed the circuit
board to be retained by the guides
in the case, and a different size
(and layout) could be used if
necessary, to suit the type of case
purchased by the constructor.

The stripboard arrangement and
other wiring is shown in Fig. 3.
During construction, make certain
that the capacitors are soldered in
the right way round. Tantalum
capacitors are used for Cl and C3
because of their small size, but
they are very polarity sensitive.

It is recommended that an 8 pin
d.il. socket is used with IC1. This
will prevent damage being caused
to the NE555 through excessive
heating during soldering.

In particular observe the orienta-
tion of the transistor leads.

Drill the larger case to take the
on/off switch and cable entry from
the sensor. A 30mm cut-out was

made for the loudspeaker. A small
piece of aluminium mesh was stuck
inside the case over the cut-out,
and then the earpiece was fixed
over this using epoxy glue. Finally
letter the case as necessary and
apply a coat of clear protective
lacquer.

With both <cases completed,
and all interconnections made,
thoroughly check out the circuit
board for mistakes. Look out for
reversed polarities of components,
whiskers of solder bridging
adjacent strips, etc.

If all is well, connect the battery
and switch on. Bridge the probes
with a finger and thumb, this
should cause the alarm to sound.
Release the sensor and the tone
should cease.

The device is now completed
and ready for use. The probe can
be stuck inside the bath using
double-sided adhesive strip. The
main unit should be positioned
where it can be heard with the
bath running.
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Last month we looked at paging
but left unmentioned the important
matter of the transmission frequencies
used.

Inductive systems, relying on a
closed loop running round the site to
be paged, operate on a frequency of
between 16 and 150kHz, often around
35kHz. But closed loop induction is
inflexible and can't possibly serve a
large site, for instance a sprawling
factory or airport. So radio systems
must be used on many sites, the trans-
mission power being very carefully
calculated and controlled to ensure
that the paging sighals do not stray
off site.

The power involved can be remark-
ably low; the whole of London airport
is paged with just a two-watt trans-
mitter. Only occasionally will on-site
powers reach 5 watts.

Radio transmission is, of course, also
used for public paging. In London, the
Post Office uses nine transmitters
each of a hundred watts. Their aerial
patterns overlap so the receivers have
io be carefully designed to ignore
phasing errors. This isn't too difficult
because the signals being transmitted
are in digital code rather than analogue
speech., But clearly there is unlikely
ever to be city area paging with speech.

Wave lengths

Now, the actual wavelengths. In
Britain legitimate on-site walkie-talkie
paging systems are split between u.h.f.
and v.h.f, the speech is sent out from
control on u.h.f. (at around 458MHz)
and speech back to control comes in
on v.hf. {around 161MHz). The Post
Office Radio Paging, bleep-only
digital system also operates on v.h.f,
at around 150MHz.

But the majority of on-site bleep
systems are on 27MHz and hospitals
are by a special dispensation allowed
in emergencies to transmit real or
synthesised speech as well as bleeps
on this frequency. Return speech, that
is from the bleeped doctor, is again on

By ADRIAN HOPE

161MHz. In fact return speech, whether
in response to a message sent out on
an inductive loop on 27MHz or on
458MHz, is always on the 161MHz band
in the UK. :

Citizen Band

Finally does that frequency 27MHz
ring any bells with you? .t should,
because it's the frequency on which
most Citizens Band walkie-talkies
operate. If CB on 27MHz were to be
legalised in the UK, it would effectively
cripple the hospitals of England over-
night, by jamming their bleep and
emergency speech communication
systems. This, more than anything
else, confirms that if we do get CB in
the UK it won't be on 27MHz.

Ultrasonics

Although the Home Office and Post
Office together strictly regulate any
transmissions (whether of bleeps,
speech, radio control or anything else)
their terms of reference leave some
methods of transmission unregulated.
Thus although it is illegal to remote-
control a television or Hi-Fi System
using modulated radio waves, it is
quite legal and legitimate to remote-
control using modulated sound waves.

For obvious reasons the sound
waves used for remote-cantrol are
ultra-sonic, that is of too high a pitch
to be heard by human beings, and
more and more domestic systems are
now using ultrasonic remote control.

The only snag is that some people,
especially very young children, and
most animals can hear frequencies
inaudible to the average middle-aged
engineer. So ultrasonic controls are
not welcome in all households. This
is why another type of control—infra
red, is becoming popular.

The Post Office and Home Office
only have powers to regulate radio
transmission and the infra red band
comes next to the radio bands in the
electro-magnetic spectrum. H is in
fact sandwiched between visible light
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andthe very highest radio frequencies
as used for radar. Infra red beams can
be used not only for remote control
but high quality speech transmission
as well.

There are already conference sys-
tems and cordless HiFi headphones
that rely on modulated infra red as the
unseen connecting link, and very good
they can be. The only snag with infra
red links is that they are, like visible
light, directional. Whereas a radio
aerial can send out control signals in
virtually all directions ,atthe same time,
an infra red transmitter has to be aimed
fairly accurately at the receiver.

Light Links

Another type of link that falls outside
the Post Office and Home Office regu-
lations is the light link. In practice
this usually means laser links and it is
possible to carry very high fidelity
audio, and even video, signals by
modulating a laser beam. The beam
can either be carried along optical
fibres, and thereby round corners, or
can be beamed direct like a pencil-
thin searchlight.

Bugging

Already laser links are being used
1o replace hard wire electrical links in
some situations (for example: for
security against fire, interference or
illegitimate tapping) and for the most
part they involve the use of optical
fibres.

Clearly it is for the most part un-
satisfactory to carry messages via a
direct laser beam fravelling in space
from A to B. But there is however one
case where direct laser beams are
used as links and that is in the rather
shady area of bugging.

However shady the area may be,
laser beam bugging devices come
outside the wavelength regulations
and have already been openly adver-
tised for sale to the public through
the press.

The beam from a low power laser is
aimed at a window of a room to be
bugged. The window will be vibrating
to a minute extent in sympathy with
whatever speech is going on in the
room and the laser beam is so angled
on the window surface that it reflects
back to the source where there is a
light detector.

The reflected beam carries an
exact replica of the window vibrations
and on demodulation produces an
exact reproduction of the speech in
the room. Perhaps fortunately such
systems can be defeated. For one
thing the beam is fairly easily visible,
especially if you wear polarising
spectacles.

For another thing it is possible to
muffle the sound reproduced by
drawing curtains across the window
or confuse the sound by playing a
radio set close to the window pane.

869



rEveryday News

About 75 per cent of military communications are
carried out on f.m. at very high frequencies (v.h.f.). Yet
under tactical conditions in the field, the local terrain may
make v.h.f. communication difficult, or impossible.

A major breakthrough by Plessey is likely to overcome
the direct-line-of-sight “problem” and so have a major

AR

I

o ; over the eguator, it is
Space expected that a network of
fOI' at least 15 major earth

Z : stations plus six TV-only

Communications smaller dishes will be

I instaled.

impact in battlefield v.hif. communications. This new
concept in radio technology, Groundsat, provides common-
channel automatic repeater facilities for both the command
post and soldiers on the battlefield using an un-manned
station which operates on the same freguency.

Groundsat is no larger than a conventional man-pack
radio. Whilst being carried to a position for deployment it
may be used as a conventional v.hf, fm. manpack radio.
Once deployed in position Groundsat works entirely un-
attended and can be easily hidden. Groundsat only goes
into operation on demand. The radio operator can summon
Groundsat to his aid by simply depressing his press-to-
talk switch twice.

Unlike conventional rebroadcast stations which require
the use of several different frequencies to avoid inter-
ference, Groundsat allows reception and transmission of
messages simultaneously on the same channel.

In military operations the Command Post and the
detachments can take full advantage of hollows for
concealment and protection, while reliable communication
is assured through the unattended relay station Groundsat
deployed on a nearby hillside,

During field demonstration in hilly terrain witnessed by
EE a 100mW Groundsai relay station sited on a hill per-
mitted good communication to be maintained over a
distance of 3 to 4 kilometres between base and mobile
stations. Whereas from the same locations direct contact
with the base was impossible, even when using a higher-
powered packset with 20W outpui. At the relay site the
two vertical rod aerials placed 18 metres apart were
unobtrusive and apparently were not adversely affected by
nearby trees.

The Ministry of Defence has expressed the view that
Groundsat will have great potentials and has ordered
equipment for field tests by the Army.
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An experimental fibre optic

data communication link 550 ‘I:ERSONA’I;
metres long has been in- SHRINK

stalled at a pulp mill in The microcomputer soft-
Sweden, It links a micro- ware people, Petsoft, have
computer-based remote ter- ;o rolegsed a new catalogue

The United Kingdom was
the 16th nation to sign up as
@ partner in the European
Communications Satellite
(ECS) project. The satellite
is expected to be launched in
1981 and will be used for
trials until 1983 when a
second, standby, will be
launched and the service will
commence. Design aim is for
12,000 telephone channels and
two TV channels which can
all be used simultaneously.
Each nation’s cash con-
tribution is proportional to
the estimated use of the
satellite. Britain’s share is
15 per cent, equal with
France, the Ilargest oon-
tributors. The estimated over-
all cost of the project is not
revealed. As well as the satel-
lites, in geostationary orbit
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Marine Links

Increased use of satellites
has in no way diminished the
need for submarine cables
which are also used to con-
tain the international com-
munications explosion. New
cables are currenily being
laid between Eastbourne and
St Valery-en-Caux, France,
and between the WNorfolk
coast and Denmark fo expand
the Nordic service to Den-
mark, Norway, Sweden and
Finland.

Each will carry 4,000 simul-
taneous telephone channels
and the repeaters, of which
108 will be used in the Nordic
link, will nse the latest type
40 longlife transistors
developed by the British Post
Office.

minal io a central computer.

MACS on the way

“Early next year” is
scheduled for the introduc-
tion of Motorola Advanced
Computer System (MACS).
MACS is the 16-bit micro-
computer which will be
developed into a micro-
computer family”.

The single-chip central pro-
cessor will have 70,000
devices packed into the same
size as present MPU chips
and will have ten times ihe
throughput of the original
Motorola M6800 MPU. It is
forecast, in fact, that MACS
will exceed the performance
of many of today’s mini-
computers—on a single chip!

of over one hundred busi-
ness, educational and applica-
tions programs for the Como-
dore PET home computer, in-
cluding the long awaited
Microchess program (£14).
One program from the new
range which is already
causing a stir is “Eliza”,
which simulates a consulta-
tion with a psychiairist. The
program runs on the stan-
dard 8K PET, and is believed
to be the first conversation
simulator available in UK.
The popular PET micro-
computer is now being
assembled in the UK at
Eaglescliffe. Commodore Busi-
ness Machines (UK) Lid fore-
casts that production in the
UK will reach 250 units a
week by the end of the year.
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in Camera

Five independent TV com-
panies in the UK have now
joined the shopping list for
Marconi Mk IX family of
colour TV cameras intro-
duced to the market last
April.

Biggest single order came
from Granada Television,
Manchester, for 27 cameras
valued at over £1 million.
Eighteen are for studio use
and nine portables for outside
broadcasts. The other four
users are Scottish TV, Tyne
Tees, Anglia TV and Southern
TV.

Marconi have also been
busy supplying new medium
wave transmitters for the big
programme wavelength re-
shufie due this month
(November), Of 24 new
transmitters, each of S0kW
output, eleven were con-
tracted to be installed and
operational by mid-November
and the remainder during
next year.

The 1BA-developed system
of digital video recording,
claimed to be the most
advanced system yet demon-
strated, is being taken up by
two of the world’s leading
VTR (Video Tape Recording)
manufacturers, and negotia-
tions are at an advanced
stage with several others.

Agreements have been
signed between the Indepen-
dent Broadcasting Authority
and Bosch Fernseh (Robert
Bosch Lid) and Sony Broad-
cast, representing major
broadcast engineering com-
panies with headquarters in
West Germany and Japan
respectively.

Under the agreementis IBA
engineers will provide full
know-how and  technical
advice on the worlds first
digital system capable of pro-
ducing colour television pic-
tures on one inch magnetic
tape at tape speeds of under
ten inches per second.

Back Teo School

Our Photograph shows the
Speak & Spell microprocessor

learning aid from Texas thatf -
was mentioned in these pages

last month.

The learning aid is aimed
at helping children to spell
and pronounce over 200 basic
vocabulary words and has
been developed with the
guidance of leading educa-
tors. The aid helps children
learn by letting them hear,
see and spell a word; keying
in the correct answer scores
points, incorrect gives a “try
again” readout.

Further news from Texas
is the announcement that

their popular maths learning &=

calculator “Little Professor”

has been reduced in price to §

£11-50 including VAT.
s %

The Sineclair 2-inch Micro-
vision TV is used as the basis
of a video monitor, now avail-
able as either a sfand-alone
portable unit with internal
batteries or as a panel-
mounted unit.

Picture resolution is stated
{0 be 325 lines and used as
a dafa terminal the unif can
resolve up fo 40 characters
per line, 24 lines.

e e 3k

R e R ng
The new nuclear power
stations being built ai
Hartlepool and Heysham will
have TV surveillance for
remote handling of wrradiated
fuel in the underwater
storage ponds.

The submerged cameras
will be in stainless steel
waterproof casings which
also contain the remote focus
and iris controls.
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==ANALYSIS

RANDOM TIME

It seems likely that Texas Instruments will be first
in the field with the 64k random access memory
(RAM). Samples are expecied to be available to the
trade this month (November) and production
guantities should be available soon afterwards.

VERY WELL, THANK YOU'!

The silicon chip and, by implication, the whale of elec
tronics has experienced this year an unprecedented barrage
of popular publicity, much of it adverse. Instant opinions,
mainly from the technologically illiterate, have even sug-
gested that the chip, harmless in itself, is inherently evil and
that its widespread application can do nothing but harm.
Well, we must all form our own judgements. Almost anything
you can think of can be put to use for good or bad.

There is one application of electronics, however, on which
there should be no disagreement that the outcome is wholly
beneficial and that is in health care. Medical electronics is
now fully established as a specialist branch of the electronics
industry.

It all started before the chip, in the valve era of the 1930,
with radio diathermy for the relief of aches and pains. It was
in those days too, that advances in valve technology allowed
the development of high-gain low-noise amplifiers to detect
and amplify to a useable level the feeble electrical impulses
then only suspected to be generated in the brain, the heart,
and in other parts of the human frame.

Electronics soon became a powerful ally in medical research
and in the relief of human suffering. What a revolution!
Remember that for three hundred years medical science had,
as its best tool, only the optical microscope. The advent of the
electron microscope, infinitely more powerful, revealed tissue
structures and other tiny details, perhaps imagined but never
before actually observed.

Similarly with X-ray technology, much refined since
Rontgen's discovery of X-rays in 1895, but still with inherent
defects in its application until Hounsfield's brilliant concept
in 1967 which led to the first clinical trials of the EMI Scanner
in 1971 and world-wide adoption since then. ;

The solid-state era and component miniaturisation made
possible the first body implants, The first endoradiosondes
(“'radio pills’) for measuring internal temperatures and
pressures. Later, the cardiac pacemaker which has prolonged
the lives of countless people, keeping them actively involved
in affairs rather than confined to home or hospital.

No operating theatre today is complete without its battery
of electronic instruments to display and record parameters
like respiration, temperature, heart rate. CCTV allows
students to observe every detail of surgery in colour close-
up, although at some distance away.

Intensive-care wards have elaborate patient monitoring
systems with recorders and alarms which respond to the
slightest change in physical condition. And the electro-
encephalograph (EEG) is a most valuable tool both for re-
search and treatment of mental disorders.

Electronics has transformed the practice of “conventiona
medicine and surgery. Now | note with some interest it is also
penetrating the areas of ““fringe” medicine. A Racal company
is supplying £15,000 worth of special panel meters to a West
German medical supply company for inclusion in electro-
acupuncture equipment. Even this ancient Chinese science
can apparently benefit from an electronic up-date.

Electronics and the silicon chip which it is now based will
remain a good friend, whatever the critics say. Many of us have
cause to thank the contribution of electronics when greeted
with “How d'you do?’ and being able o respond with a
heartfelt "'Very well, thank you!".

|u

Brian G. Peck
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. 2020 TUNER- AMPLIFIER .is pri-
marily intended for the more advanced
constructor who would like to build
a quality stereo equipment at a cost
well below that of.a commercial unit of
similar performance.

The total outlay for components and
materials will be in the region of £90-
£120 for the completed project.

All components are readily available

and no special equipment is needed for.
setting up or alignment. The amplifier

section has been designed.for 20-+20
watts output, which, together with a
very sensitive f.m. radio section will
provide top quality signals under
almost any conditions.

Included in the ampiifier section are
separate controls for bass, treble,

volume, balance, high and low fre-

quency filters, and tape monitoring.

. There is provision for adding a quad-

raphonic decoder or perhaps a graphic
equahser at a later date.

The tuner section uses the latest
techniques including a mosfet r.f.
stage, band pass coupling, varicap
tuning,; separate oscillator with auto-
matic. -frequency control (d.f.c.),
ceramic i.f. filters, quadrature dis-
criminator and a phase lock stereo
decoder. Five preset stations are
provided in addition to manual tuning.

This may seem a large project to
undertake, but in fact, any one who
can solder properly and follow the
step by step instructions should be
able to produce a tuner amplifier equal
to those available commercially at a
much higher price, The secret of suc-
cess.is to take each section in turn and
look upon it as a project in its own
right. Thus, instead of one mammoth
project, treat the 2020 as a series of
small ones.

This is a practical project and no
technical knowhow is required other

than to be able to follow the diagrams -

and instructions. Don't rush - the
construction, take your time, carefully
checking each completed section and
you will finish up with a tuner amplifier
with which you can justifiably be
proud to say “l built it myself”.
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GENERAL DESCRIPTION

The EE 2020 Tuner Amplifier is
assembled on a metal chassis consist-
ing of a base plate and front and rear
panels.

Al operating controls appear at the
front panel; input and output sockets
and terminals-are located on the back
panel. -:Complete enclosure can be
effected by means of a simple wooden
case or ‘“sleeve”, and details will be
provided for the construction of such
a case:

Most of the electronics are

- assembled on printed circuit boards.

There are five p.cbs -in all. This

arrangement is most convenient for

the construction, and enables the
work to proceed by instalments in
an orderly fashion, section by section.

The plan of the 2020 series of
articles is as follows:

Part 1 Introduction, Specification, Cir-
cuit Diagrams and Technical Des-
cription. Bulk Components List.

Part 2 & 3 Construction of the p.c.b.s
and Individual Component Lists.

Part 4 Construction of Chassis

Part 5 Assembly within the Chassis
and Inter-unit Wiring

Part 6 Setting Up and Operation

BULK COMPONENTS LIST

All resistors, potentiometers, capaci-

~ tors, semiconductors and pushbutton

switches required are listed below.
This will assist the constructor to
obtain the advantages of bulk buying.

Fully detailed Components Lists for
each sub-section will accompany the
p.c.b. and component layout diagrams
io be published in the next two
articles.

All miscellaneous items including
hardware and material for the chassis
will be specified in the appropriate
parts of this series.

CIRCUIT DESCRIPTION

An overall view of the EE 2020
Tuner Amplifier System is given in
the block diagram Fig. 1.1. Apart from
showing the electronic organisation,
this block diagram broadly indicates
the physical arrangement: the sub-
division of the whole into easily

EE2020

TUNER A

H|-F| SERIES

manageable sections, each built on a
printed circuit board. These boards
are designated A, B, C, D and E.

Interconnections between ~boards
are made via terminal pins. These are
shown as open circles on the circuitdia-
grams Fig. 1.2a and Fig. 1.2b and each
has a unique identification. Following
“T”’ the second letter indicates the
board; TA1l, TES and so on. The useful
function provided by these terminal
pins will become apparent when the
practical building work is in hand.

Where the circuitry is duplicated
for the left and right stereo channels,
terminal pins are marked in all layout
and wiring diagrams with an
additional letter “(a)” or “(b)” signr
fying left or right channel respec-
tively. For example, TB9a, TB9b. The
circuit diagram however shows only
one channel (“a” or “left”) and all
terminal pins which are duplicated
are shown with a suffix “a”.

Beyond the stereo decoder IC2 and
up to and including the Power Ampli-
fier stages the circuitry divides into
two identical channels. Only one
channel (“a” or “left”) is shown in
the circuit diagrams, but the second
is an exact replica of that shown. All
these additional components are fully
accounted for in the component lists
and in the detailed layouts for the
appropriate p.c.b.s.

In all these lists and diagrams
duplicated or “twinned” components
are distinguished by the suffix (“a”)
for left hand channel and (“b”) for
right hand channel.

In the circuit diagrams Fig. 1.2a and
Fig. 1.2b one channel only is shown,
and all the components in these areas
can be considered as having the suffix
(“a”) (for example, R4l(a) and
TR3(a)), although only a few com-
ponents, such as the pushbutton
switches and the phono sockets, have
actually been so labelled in Fig. 1.2a
and Fig. 1.2b. :

R.F. SECTION

In any hi-fi receiver system one of
the most important parts is the radio
frequency (r.f.) secticn. Radio signals
can range in strength from a few
microvolts in a fringe area, to perhaps
a hundred millivolts or more close to
a firansmitter. The weaker signals
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PART 1

must be amplified without adding any
noise or distortion (as this could not
be removed later) to a suitable level
for the mixer stage, and very strong
signals may need to be reduced in
level to prevent overload of the
mixer.

A range of signal levels from 1
microvolt to 100 millivolts is a work-
ing range of 100dB and in some loca-
tions signals of over 1 volt could be
encouniered (a range of 120dBI!).-
Should the r.f. sections fail to handle
this range of signal levels, then cross:
modulation and other undesirable
effects could take place.

Under practical conditions, there
would be more than one signal pre-
sented to the r.f. section at any one
time and another important require-
ment is r.f. selectivity. The r.f. section
must select the wanted signal and
reject all the others. In general the
more tuned circuits before the mixer
stage the higher the r.f. selectivity.

The selected signal is mixed with
a local oscillator signal to produce
the intermediate frequency (if.), the
difference between the two, at which
all further processing of the signal
takes place. As a narrow bandwidth
(250kHz approximately) is used in
the if. amplifier to pravide good
adjacent channel selectivity the local
oscillator must be very stable in
frequency, otherwise the resulting i.f.
signal would drift out of the if. pass
band and distortion of the signal
would result.

For the Everyday Electronics 2020
tuner amplifier it was decided to use
a commercial r.f. section and the unit
selected for this is the excellent
TOKO EF5600U. This uses a dual gate
MOSFET r.f. amplifier with automatic
gain control and is capable of hand-
ling signals over a range from 0-8
microvolts to well over 100 millivolts.
It has four varicap tuned circuits
before the mixer which provide a very
high degree of r.f. selectivity—with
over 90dB of rejection at the image
and other unwanted frequencies
being obtained.

*T and T Electronics

Our author has been engaged in research and
development in the Hi Fi field for the last 30
years, and has been responsible for many
commercial products.
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SPECIFICATION

AUDIO SECTION
Power Output (both channels driven) into 8 ohm load 20+ 20 watts r.m.s.
Power Bandwidth at —1dB: 20Hz —20kHz
Harmonic distortion at rated power:

at 10kHz 0-24%
at 1kHz 0-18%
at 40Hz 0-10%
at 1 watt 0-16%
Damping Factor: 40
Rise Time: Power Amplifier only Susec
Overall Tusec
Stability unconditional
Frequency response:
- Power Amplifier only —1dB 20Hz—20kHz
Overall: Aux inputs--1dB 20Hz—20kHz
Disc inputs RIAA +1dB 20Hz—20kHz
Input Sensitivity  Overload Impedance Hum/Noise
Aux (1+2)* 90mV 2-5V 1 MQ4-200pF —68dB
Tape S0mV — 50k approx. —67dB
Disc** 4mV 110mV 47kQ approx. —67dB
* For ceramic or crystal pickup ** For magnetic pickup
Tape Qutput: 90mV
Tone Controls:
Bass --15dB at 70Hz
Treble +15db at 14kHz
Filters:
HF (See curves) —3dB at 4-5kHz
Eels; w ) —3dB at 26Hz
RADIO SECTION
Frequency range 88—102 MHz
Mono Stereo
Sensitivity THF 30dB (EMF) 1:6uV
S/N 50dB 2uV 20uV
Ultimate signal/noise 72dB 639dB
Harmonic distortion at 100%
1kHz modulation 0-3%
Image rejection —100dB
Repeat spot (F1 + $1F) —100dB
Capture ratio 2dB
Selectivity +-400kHz 60dB
Signal strength meter range 1uN—100mV
Mute signal level 0-5uV
w Deviation - 45kHz
A.F.C. Hold + 1MHz
» Pullin 4 500kHz
GENERAL

Headphone Jack mutes loudspeakers and couples phones to Power
Amplifier output
Cost to make, between £90—£120.
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1 MICROVOLT

Board A_

L.LF. AMPLIFIER

The main job of the if. amplifier
is to provide selectivity, remove un-
wanted impulse noise and any other
amplitude modulation (a.m.) on the
signal. The f.m. detector is included
in this section, which as well -as con-
verting the frequency modulated
signal to audio, provides control
voltages for automatic frequency cor-
rection (a.f.c.). Automatic gain con-
trol (a.g.c.) voltage for the r.f. stage
is also obtained from the i.f. amplifier
section.

A single integrated crcuit ICI
provides all these funclions except
selectivity, which is obtained by using
two 10:-7MHz ceramic filters F1, -F2,
which do not require alignment.

IC1 is the RCA CA3I9BE, a later

version of the CA3089. This is a.

monolithic integrated circuit that pro-
vides all the functions of a f.m. i.f.
system. It includes a three-siage
amplifier/limiter with level detectors
for each stage, a double-balanced
quadrature detector and a low distor-
tion audio amplifier which features a
muting crcuit. It also has a pro-
grammable delayed a.g.c. for the r.f.
section. An output voltage with a log.
law is available to drive a signal
strength meter, ME1, which will show
a useful range of inputs from 1 micro-
volt to 100 millivolts when used with
the EF5600 r.f. unit.

An af.c. voltage is provided and
this is further amplified by transistors
TR1 and TR2 so that it can be
operated in conjunction with the
main varicap tuning voltage. This
method ensures that all the r.f. cir-
cuits remain correctly tuned to the
required frequency. (The other
method of only applying a.f.c. voltage
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10kHz  20kHz

2020 TUNER AMPLIFIER CHARACTERISTIC CURVES

(a) F.M.Radio. Overall signal to noise for various input signals
(b) Frequency response of I.i. and h.i. filters

(c) Frequency response of tone controls showing maximum
and minimum settings.

to the oscillator tuned circuit can
cause loss of sensitivity due to mis-
tracking of the r.f. tuned circuits with
that of the oscillator.)

A single coil L1 is used with the

quadrature detector and provides a
Jow distortion signal to the audio
section of the IC1. A double-tuned
circuit would give lower distortion,
but special equipment would be
needed to correctly align the two
coils—the single-coil circuit can be
simply adjusted using the tuning
meter.

The output from the audio section
(pin 6) IC1 is at the correct level for
feeding into the stereo decoder.

STEREO DECODER

The stereo decoderisdesigned around
the Texas Instruments SNT6115AN
phase lock loop stereo decoder IC2.

The composite audio signal from
IC1 is fed into IC2 at pin 2. ICZ de-
modulates the audio difference infor-
mation from the 38kHz subcarrier
contained in the composite audio sig-
nal. The 38kHz subcarrier is re-
generated using an internal T76kHz
oscillator phase locked to the pilot
tone, the internal oscillator requiring
no inductors. The level of the 19kHz
pilot tone in the composite signal is
detected and used to automatically
switch a stereo/mono switch.

The stereo beacon lamp D1 is
switched by a signal appearing at pin
6.

Channel 1 (left) signal appears at
pin 4 of IC2 and is fed via C18 to a
two-stage low distortion amplifier
TR3, TR4.

This provides some amplification
and also the correct matching for the
low-pass stereo filter F3. This filter
removes any unwanted 19kHz and
38kHz signals produced by the decod-
ing process and prevents these beat-

ing with a tape recorder bias oscil-
lator. If this happened, recordings
from stereo radio would be almost
impossible due to unwanted whistles.

Channel 2 (right) signal appears at
pin 5 of IC2 and follows a similar
route as Channel 1 io the second
input of F3. The crcniiry between
IC2 pin 4 and F3 involving TR3, TR4
and associated componenis is thus
duplicated—appearing between IC2
pin 5 and the second input of F3, al-
though not shown in the circuit
diagram.

In*all component lists and layout
diagrams duplicated componenis are
distinguished by the suffix “a” for left
hand channel and “b” for right hand
channel.

The two ouiputs from F3 are fed
to their respective pushbutiton
switches S13a (left hand channel)
and S13b (right hand channel)
located on Board B.

Only a single preset potentiometer
(VR2) requires adjustment to set the
correct frequency of the phase lock
for optimum stereo separation.

VARICAP TUNING

The varicap diode circuit consists
of two main sections: the manual
tuning and the pre-set tuning.

The 14-5V stabilised d.c. supply
from the power supply module pro-
vides the voltage required for tun-
ing. This supply is fed in via TA3 and
applied via R28 to the top end of the
manunal and preset potentiometers,
VR3 to VR8 inclusive. The bottom
ends of these potentiometers go via
the preset VR10 to earth. VRIO0 is
used to set the voltage at the botiom
end of the potentiometer to exactly
3-2 volts.

The af.c. conirol circuit is con-
nected to the junction of R28 and the
top ends of the tuning potentiometers.
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As the current through TR2 varies
due to the af.c. volitage from the if.
section it will cause the voliage at the
end of R28 to vary and correct any
tendency to drift or errors in tuning,
by changing the actual voltage supply
to the varicap diodes.

This change in voltage is of course
arranged to be in the correct phase.
If the tuning voltage goes higher the
varicaps will adjust to a lower
capacity and therefore the frequency
of the tuned circuits will go higher.
This change will cause the i.f. fre-
quency to also go higher which will
mean that the detector will be off
tune. A voltage will occur at its out-
put which will increase the current
through TR1 and TR2 and in turn
cause the voltage drop across R28 to
increase thus lowering the varicap
voltage and off-setfing the original in-
crease. Similarly with the reverse
process.

L.E.D. TUNING INDICATOR

The output of each potentiometer
goes to a pushbutton switch and any
one can be selected for use. In order
that the presets can be correcily
adjusted to a wanted station it is
necessary to provide some means of
showing the correct turning point. An
op-amp, IC3b, is used for this. One
input of the op-amp is connected to
the manual tuning potentiometer
VR3 and the other input is connected
to the selected preset. The output of
the op-amp goes to two leds con-
nected in parallel but with reverse
polarity and these are connected to

a d.c. supply exacily half the supply
rail voltage of the op-amp.

- If both inputs of the op-amp are
equal, the output will be exactly half
of the supply voltage and in theory
neither Le.d. will light up. (In prac
tice some munbalance may cause one
to light). Now, by first tuning the
manual control to the required station
and then selecting a preset, at the
same time keeping the manual tune
button pressed, the voltage from each
will be fed to opposite inputs of the
op-amp. Adjusting the preset uniil
the le.d.s go out (or just change
over) will mean that the preset
voltage is the same as the manual
tuning voltage and that the pre-set
is tuned to the same station.

The l.e.d.s will show if the preset
is high or low in frequency relative
to the manual funing potentiometer.
Final adjustment is made using the
tuning meter as an indicator.

Preset VRY is provided to adjust

the offset voltage of IC3.

The other half of the dual op-amp,
IC3a, is used to isolate the r.f. unit
from the varicap tuning so that its
loading effect does not cause in-
accurate seifings of the presets. It
also provides a low impedance drive
voltage for the varicap diodes in the
r.f. unit.

Board B

CONTROL UNIT
The lower half of Fig. 1.2a is now to
be described. All cireunitry in this area

only one channel is shown in the
diagram.

Apart. from the small bottom left
corner section (which is the Pick-up

. Pre-amplifier) the whole of this lower

portion of Fig.1.2a is the Control Unit.
All this cdircuitry is assembled on
Board B, except for the four variable
controls and the phono sockets which
are mounted on the front and rear
panels respectively.

Two auxiliary inputs are provided,
SK2 and SK3. Either of these may
be used with a crystal or ceramic
pick-up as their high input impedance
of 1 megohm would provide a reason-
able match. These inputs are' also
suitable for any other signal source
whatever its output impedance, pro-
viding that the signal is approxi-
mately 90mV.

A disc input is provided at SK4
(see Pick-up Pre-amplifier).

The output from the pick-up pre-
amplifier, along with the AUX inputs
from the FM tuner secdon go to the
pushbutton input selector switches S9
to S13 inclusive. All unselected inputs
are shorted to earth.

After the required input has been
selected it goes to the first stage in
the control unit, comprising TR5 and
TR6. This is a boot-sirapped two-stage
amplifier with a high amount of
negative feedback. The stage gives
arnund 8dB of gain and has a 1
megohm plus 200pF input impedance
and low output impedance.

Following this stage are the high-
and low-pass filiers. These are active
filters giving approximately 12dB/

is, in reality, duplicated, although octave slopes. The active stage uses
LOUDSPEAKERS

2060 8 006 :

o0 8 B0
DISC.PREAMPLIFIER oe @Y
~(TR1b-TR13b) =

PANEL
«x&ﬁg§§%§xg
LEFT

RIGHT|
AL

MAINS

INPUT

Fig. 1.1. Block diagram of the 2020 Tuner Amplifier
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SEMICONDUCTORS
Transistors
Type Qty

BC182L—TO5 silicon npn 10
BC212L—TO5 silicon pnp 13
BC384L—TO5 silicon npn 16

BEY51 silicon nppn 2

TIP33A silicon npn 2

TIP34A silicon pnp 2
NOTE

Type BC384L—=TO5 is a very low
noise transistor and has been used
throughout the receiver to stan-
dardise on types. Type BC184L—
TO5 may be used instead with a
slight increase in noise.

Most transistors used in the '

equipment_have the suffix TOb.
This means that the leads are pre-
formed by the maker to the TO5
pin circle. If devices with a different
suffix (or none) are obtained it will
be necessary for the constructor te
form the leads to suit the TOB con-
figuration before using.

Diodes

Type Qty
1N4001 silicon rectifier 1A 4
TiL209 l.e.d., red 2
TIL211 l.e.d., green 1
BZY88C 12V Zener, 400mW 1

Integrated Circuits

Bvpe i Qty
CA3I89E f.m. i.f. system
(RCA) 1
SN76115AN sterec decoder
(Texas) 1
SN72747 dual op-amp. 1

pAT23 voltage regulator 1
PUSHBUTTON SWITCHES

Description Qty

2-pole changeover - 15
(RS type 338-434)

4-pole changeover 1

(RS type 338-636)

4-switch latching assembly 1
(RS type 338-254)

6-switch latching assembly 1
(RS type 338-614)

R. F. UNIT
R. F. Unit EF5600
Stereo Filter BLR3107N
Choke 220K /22:H
Coil K ACSK586HM

Tuning Meter 906

10-7MHz filters CFSE/SFE 10-7
(2 off)

{Available from Ambit Ltd.)

BULK
COMPONENTS

See page 872

FIXED RESISTORS

1W 5% High Stability Carbon

Film
Value
4702
10002
27002
33082
4700
82002
1kE2
1-5kQ2
2-2kE)
27k
3-3kQ2
3-9kQ2
4-TkQ
5-BkQ2
8-2kQ
10k
15kQ2
18kQ2
27k
33kE2
39kQ
47k
82kQ2
100kE2
120k
150k
180kE2
220k
330kE2
470k
1MQ

+W 10% carbon
Value Quantity
2:2Q 1
1W.- 5% Carben
Value
1k
2-5W 10% Wirewound
Value Quantity
0-220 4
25W 10% Wirewound RS
type 157-588

Value Quantity
100Q2 1

Quantity

]

_.
PR O MNP PR = PO B 0O s N DO Oy 00 P = R~ G0 0D CO s RO — 0 P —

i

—

s,

Quantity
2

POTENTIOMETERS

Open Skeleton Presets,
Miniature Horizontal Mounting
(RS type 184/5)

Value Quantity
2-2k 2
10k 4
4Tk Tl

EE202

Open Skeleton Cermet Presets,
Miniature Horizontal Mounting
RS type 185-432

Value ~ Quantity

10k 1
Ganged Potentiometers +— 20%,
Tracks Matched To 2dB
{RS type 161/162)

Value Quantity
100k log. law 1
100k€2 Lin. law 2

Single Potentiometers &= 209

Value Quantity
100k 1
220k 1

Multi-turn Potentiometers,
Special Log. Law For Diode

Tunin

(Ambit type ABA4T)
Value Quantity
100k 5

CAPACITORS

Disc ceramic, low voltage
Value Quantity
0-01pF 5

Polyester, Mullard type C280
Value Quantity
0-001 pF 2
0-047uF 7
0-1uF 2
0-22uF 8
0-47uF 2

Polystyrene 5% or better; or
sub-miniature Plate Ceramic

Value Quantity
68pF 3
4T0pF 5
3300pF 2
100pF 5
15pF 2
20pF 2
5600pF 2
4700pF 1
Polyester 5%
Value Quantity
0-015uF 2
Electrolytic, Printed Circuit type
Value Quantity
2-2uF 63V 22
4-TuF 63V 2
10pF 63V 11
22uF 63V 1
100uF 16V 5
220uF 63V 3
47 uF 63V 3
22uF 63V 2
Electrolytic, Single-ended
Value - Quantity
A700uF 63V 1
2200uF 63V 2
Electrolytic, Double-ended
Value Quantity
A7 uF 63V 2
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two transistors TR7, TR8 with a boot-
strapped input fo provide a high
impedance load for the low-pass filter.
Hundred per cent negative feedback
is used to keep distortion to a neg-
ligible level.

The low impedance output goes to
the following tfone conirol stage,
which uses a Baxandall circuit with
voltage amplifier and emitter follower
stages TRY, TR10. Some high fre-
quency roll-off is introduced to limit
the frequency response above 20kHz
as this helps prevent transient inter-
modulation distortion by ensuring
that the rise time of the control unit
is longer than that of the power
amplifier.

The output from the tone control
stage is fed to the balance control
VR13, and to the tape ouiput and tape
monitor switch S16. The tape monitor
switch selects either the output from
the control unit or tape. As the tape
input goes directly from this switch
to the power amplifier, the tone

controls and filiters do not operate on
tape replay. However, they are
operated on tape record. This method
enables a tape to be corrected during
recording and means it can be re-
played on any amplifier with a flat
frequency response.

From the tape monitor switch the
signal goes via the “pre-amp out”
“main amp in” link to the volume
conirol VR14, which is a dual-ganged
potentiometer maiched to within 2dB,
and ensures a balanced output over
a wide range of control settings.

The signal then goes to the power
amplifier input. See Fig. 1.2b.

Board C

PICK-UP PRE-AMPLIFIER

A disc input of 47 kilohms imped-
ance is also provided and this will
match most magnetic cartridges avail-
able at the present time. Tis sensi-

tivity is 4 millivolts with an overload
limit of 110 millivolis, i.e. approx.
29dB. Pick-ups rated at more than
4 millivolis/cm/Sec may need an
external attenuator. As the noise
level with reference to 4 millivolis
is 67dB a full dynamic range of some
96dB is available. Using a pick-up
rated at around 1 to 2 millivolts/cm/
sec should be about optimum to make
full use of the excellent dynamic
range available. :

The magnetic pick-up pre-amplifier
(TR11 to TR13) uses a differential in-
put configuration. This isolates the
pick-up from the effecis of any feed-
back used for R1AA equalisation and
enables an almost pure resistive load
to be obtained. RIAA egualisation
is obtained with an RC network in
the nmegative feedback path and this
method ensures low distortion as well
as the correct RTIAA frequency res-
ponse. The distortion of the magnetic
pre-amplifier alone, is less than 0-1
per cent. :
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Fig. 2b. Circuit diagram of the 2020 Tuner Amplifier: Power Amplifier and Power Supply stages.
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Board D

POWER AMPLIFIER

The power amplifier section of the
2020 is of a well known Texas Instru-
ments design and was chosen because
of its excellent performance and
reliability. The circuit forms the top
half of Fig, 1.2b.

The input signal from the volume
control VR14 is fed in at TD1 and
applied via a low pass filter compris-
ing R82, C46, which helps prevent
radio frequency interference (r.f.i.)
and also helps prevent transient inter-
modulation distortion.

The input stage consists of a long-
tailed pair TR14, TR15. This arrange-
ment offers the following advantages:
{a) Excellent temperature stability
on the d.c. level of the output mid-
point voltage, since any changes in
the base emitter voltage of transisior
TR14 due to temperature changes
will be cancelled by a similar change
in the base emitter voltage of tran-
sistor TR15. Also since resistors of
similar value are used in the input
and feedback paths connected to the
bases of the two transistors, any
changes in base current requirements
of the itransistors due to temperature
changes produce almost equal off-sets
on the two sides of the circuit and
prevent any drift of the output mid-
point.

(b) A high impedance input to both
sides of the long-tailed pair allows a
smaller value capacitor to be used
to decouple the negative feedback
circuit. Transistor TR18 is an addition
to the original Texas circuit. This
provides electronic smoothing of the
supply line to the early stages and
reduces supply line ripple to a neg-

ligible level. It also reduces “switch

- on” thump as the output voltage from

TR18 is only able to increase slowly
due to C52 having to charge up, which
in turn causes a slow build-up of the
mid-point voltage.

Preset VRI5 sets the current
through the input transistor which in
turn sets the mid voliage point of the
output transistors. VR16 adjusis the
quiescent current.

Both d.c. and a.c. negative feedback
is applied to the base of TR15. The
action of the circuit is that the d.c
level of the output mid-point changes
until the base voltages of the transis-
tors TR14 and TR15 are equal. If the
mid-point voltage tends to rise (say)
then the base voltage of TR15 will
also tend to rise, this will increase
its collector current and hence de-
crease the collector current of TR14.
This reduces the collecior current of
TR16 reducing the voltage drop
across R93 and correcis the tendency
of the mid-point voltage to rise.

The a.c. feedback applied to the
base of TR15 takes the same path as
the d.c. feedback, but in this case C49
in effect shorts out R90. The total
amount of a.c. feedback is approxi-
mately 40dB. As the input long-tailed
pair is a subtractive arrangement the
feedback signal can be said to be
subtracted from the input signal.

A full description of the power
amplifier arcuit is given in the Texas
Instruments  book “High Fidelity
Audio Amplifier Circuits”.

Board E
POWER SUPPLY

The power supply secticn is shown
in the lower half of Fig. 1.2b.
A toroidal type of mains trans-

former is used; this has advantages
of the virtual absence of an external
magnetic field as well as a low physi-
cal profile. The two 0-20V secondaries
of T1 are connected in series to pro-
vide 040V. This feeds a full-wave
bridge rectifier D4-D7. The d.c. oui-
put from the reservoir capacitor C58
is fed to the power amplifier via fuses
FS2 and FS3. Output from C58 also
goes to stabiliser circuit TR23, TR24.

A series pass transistor TR24 is
used as an emitter follower to provide
the stabilised supply. The emitter of
TR24 is heid at 25V by the action
of the regulator transistor TR23. The
preset potentiometer VR17 controls
the current through TR23 which in
turn adjusts the voltage on iis collec-
tor to the reguired 25 volis. Any
variation in output voltage is fed back
via VR17 to the base of TR23 and
the negative feedback action will cor-
rect and maintain the voltage to that
set by VRI17. The 25V siabilised
supply is taken from the emitter of
TR24 to TES.

To ensure that the voltage to the

varicaps is stable enough for varicap
tuning a pAT23 voltage regulator IC4
is used to provide the required 14:5
volts. Input to the voltage regulator
IC4 is from the 25V stabilised line.
The 14-5V regulated output is fed
via an emitter follower TR25 to TES.
This double stabilising ensures com-
plete freedom from drift due to mains
or supply voltage fluctuations.
" The 14-5V line also supplies the
pick-up pre-amplifier, the double
stabilising ensuring complete de-
coupling from the power amplifier
supply rail and preventing hum and
noise entering the pre-amplifier.

To be continued

RIGHINIDENS

PLUG CONVERSION

I have devised a very simple method of using a
2-5mm earpiece with a 3-5mm socket, thus solving
a very old problem.

Take a 3-5mm plug and remove the barrel, cut the

SLEEVING

Those little sticks with cotton wool on each end are
these days most useful for the electronics enthusiast.
When mother has finished doing incredible things to
baby with “Q Tips” or “Cotton Buds”, to name a
couple of brand names, salvage them, cut the ends
away, and presto, 60 to 70 mm of stiff sleeving—for
free.

Even some ice lollies have plastic tubular sticks, so
through the summer you can also keep plenty of
sleeving in stock whatever the weather—you can
ignore the flavours and choose the colour stick that
suits your current project!

And don’t forget your own electronics bench—Ersin
Multicore solder size 5 dispenser has 80mm of trans-
parent plastic tubing inside.

Broadstairs,
Kent.

380

K. Croft, -

connectors to a length of 3mm. Now take a 2-5mm
socket, cut off the part shown and solder two thin
wires to the contacts. Now screw the socket into the
barrel, and solder the wires to the plug contacts.
Finally screw the barrel onto the plug. It is impor-
tant to ensure the connecting wires are long enough
to allow for the twisting they will experience when
the barrel is screwed on.
A. R. Jones,

Loughborough,
Leicestershire.
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SEMICONDUCTORS

Type Price | Type Price | T: 5 RS 74 SERIES I lL ICS
ACIOT £0-22 | BC13 P Price | Type Price | Type Price | Type Pri ; A
R mRis SRR Nuime Duiwe SEm UE|06 YT LW Onihe N9 O
20 | BC135  £0-15* |BD1s2  =0- : : : 7401  E0-91 | 7428 : 7 : 5 £0-38 | 74163 £0-73
SRR e oo 75 | BSY25  £0-16 S e R £0-33 | 7473 £0-25 | 74107 £0-27 | 74164 £0-
: : 1{ 7430  £0-12 | 747 : 85
RCHII ru Ry LRl jBDe £0-78 | BSY??  £0-16 - 7408 E£0-11 | T 4 £0-25 | 74110 £0-45 | 74165 £0-85
ACHIC Buae Botsr  =RRcABDWU SR jESYs - £0is . s e e EL TSR R L S L e s
ACl2l  E020|BCis  £032\BDISS  £0-% 8BSV £918 . 7405 11|74 030|748 £025 | Tatie  £0-80 | 7417 £0-88
ACiZ> £018|BCié1  £0.28|BDIo7  £0.95|BSysm  £0.49 : izl e o D A
7 £0-35 | BSY39 . T406  £0-20 | 7438  £0-23 | 748 2 £0°65
AC126  £0-18 |BCl42  £0-22 | BD1S8 £0-19 : 7407  £0-26 | 1 1 £0°85 | 4121 £0-24 | 74176 £0-74
S SESE 2R £0-85 | BSY40  £0-28 22 | 7401 £026 | Te20  £04z | 7462 2060 | 74122 £0-08 | 4TI £0-TS
CIEl LhaB BCils L8 BDis el Byl S0 : T4 D3| Tl £0.50 | 7453 £0T0 | 74123 £0-49 ) 74180 ]
: i 43 | Tas2  £0-54 ; £0-84
AC128K £0-60 | BGI47  £0-08° | BDZ01 £0-99 | BSYS1 £0-25 - 7410 2 7484  £0-38 | 74135 £0-55 | 74181  £1-60
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Electronics.
Make a job of it....

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

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

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

P.M.G. Certificates; the ,R.T_E.B_ Servicing Certificates; etc. Become a

Also courses in Television; Transistors; Radar; Computers; e

Servo-mechanisms; Mathematics and Practical Transistor R d A t

Radio course with equipment. We have OVER 20 YEARS' a lo ma eur'

experience in teaching radio subjects and an unbroken = =

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

British home study College specialising in electronics contact with the whole world. We give

subjects only. Fullest details will be gladly sent without - - : :
skilled preparation for the G.P.O. licence.

any obligation.
_ s e B e e e T T B e s T S

Brochure without obligation to:

British National Radio & Electronic School |
!

P.O. Box 156, Jersey, Channel Islands.

NAME

ADDRESS EELI2/78
? . Block caps please

Heathkit electronics kits are perfect for the
winter evenings. There are hundreds of things you
can make yourself, with easy-to-follow instructions
to guide you.

There are kits for the home or car, and there’s
awhole range of computers and

ﬁ peripherals too.
And for a thorough and
0
\.0\%6@@) practical understanding
) \k ofthe principles ofelectronics,

there’s a complete

* range of educational
courses and experi-
menter-trainers.
Fulldetailsareinthe
Heathkit catalogues.
Send the coupon now.

3

[h’ pu-hu £

Schiumberger I

Soldering iron worth $4.50. Full
detatls when you send the coupon.
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N MANY cars on the roads there
is no indication, save just a bulb,
to alert the driver that his indi-
cators are working correctly. This
simple add-on unit to be described
here does just that by emitting a
loud click with each flash of the
indicators.

CIRCUIT DESCRIPTION

The unit is simplicity itself in
operation, and the circuit diagram
is shown in Fig. 1. Each time the
warning lamp receives a pulse
from the flasher unit, part of it is
passed to Cl. This capacitor

Audible Flasher

unit. The
wiring shown inside the dotted box is the
existing car wiring.

charges up, in doing so it will pro-
duce a loud click in the speaker.

In the interval between pulses
the capacitor is discharged through
Rl, ready to charge up again on
the next pulse.

CONSTRUCTION

As there are few components,
point to point wiring is used. First
of all decide where to mount the
the speaker. A position somewhere
behind the dashboard is suitable,
and it can be mounted with glue,
or metal brackets. The capacitor
and resistor are both mounted on
the speaker in some convenient
position and glued in place. The
diagram of Fig. 2 shows the com-
ponents opened out for clarity.

Leads long enough to reach the
flasher unit and a convenient point
on the car chassis are connected
as shown.

Some experimenting may be
required to find suitable values for
the capacitor and resistor to give

By B. N. Ryerson

COMPONENTS

Resistor
R1 220Q $PWL10%

Capacitor
C1 470pF 16V elect.

Miscellaneous
LS1 8 ohm 50mm speaker
Connecting wire.

SSeeho
Tal

a resonably loud click, and so as
not to load the flasher unit. The
values given should prove suitable
in most cases.

The unit has been installed in
the author’s car for some time
now and does its job effectively.
It is always audible and the click
is less offensive than some elec-
tronic whine. ; =

page 857

L

l

FLASHER
UNIT

CAR CHASSIS

Fig. 2. Wiring details. The speaker can be mounted in any convenient position
behind the dashboard. All wiring is point to point using stranded connecting wire.
For positive earth systems, reverse the polarity of C1.

Everyday Electronics, December 1978

883




OST of us scribbling chaps are

fascinated byetymology, and when
a few months ago | was asked by the
Editor of The Educationalist, if | would
write a series of articles on "Learning
Electronics’ the first thing | did was
to find out exactly what the word
meant. | quote “Electronics is a
branch of Electrical Engineering deal-
ing with the theory, design and applica-
tion of apparatus based on the flow of
electrons outside ordinary conductors
in which Ohm's laws is valid".

Fifteen years ago that was an apt
description, but the term is now used
so widely that it would appear, that,
“The tail is wagging the dog" and it
would not suprise me, if future
scholars reverse this definition and
say '‘That Electrical Engineering is a
branch of Electronics”.

Setting a New Course
| was delighted to read in the Sunday
Times recently, that if the appropriate

examining board approves there will
be a new O-level course in electronics
iried out in schools this year. | quote
“The experiment reflects growing
concern that schools are failing to
prepare children for a world in which
electronics will dominate part of their
lives'.

It appears that of the 40,000 children
in London who took C.S.E. only 481
took a paper in electronics which is

just over 1 per cent. One lecturer

said that in his opinion children should
be given plenty of electronic projects
to build as an aid to their learning. He
can say that again, and | would
add also, make EVERYDAY ELECTRONICS
compulsory reading.

In The Bag

One sees a lot of amusing things
happen if they stand behind a counter
all day. Normally it is my staff who
man the front line, but occasionally

on a busy day | get pressed into
service.

| remember several years ago when
we had one of those Mullard Valve
Testers and on a Saturday it was
quite usual to have a line of customers
each with a bag full of valves to be
tested. The explanation was simple
enough. The night before the telavi-
sion had broken down. So next day
off would come the back, out would
come all the valves and they would
come to us 1o help find the culprit.

We had to get rid of it in the end as
it was too time consuming. So their
next ploy was to make a list of all the
valves in the set (any number up 1o 20)
come in and buy a complete new set
They would then go home and find
the trouble by a process of elimination,
come back on Monday morning with
nineteen valves and expect you to
take them back and refund their
money! No wonder some of us wound
up on the analyst's couch! Needless
1o say we soon squashed that one tool

Even so | still find it hard to keep a
straight face when someone comes in
with a small paper bag and tips the
contents out on the counter and says
“Have you anything like that?" “ That"
usually being something that was
originally a half-watt resistor, charred
to a cinder and in about four pieces.

Being a whimsical chap, | would
dearly love to have some burnt and
broken resistors, so | could whip one
out, present it to the customer, while
saying “Yes certainly Sir, here you
arel”

EE CROSSWORD NO 10 BY D.P.NEWTON

CLUES ACROSS
1 Storm fear is potentially a

34 Oscillations which are not
quite with it in a

27 Dad’s old cutting tool?
30 Get the bird from EBC

changer { Anag.)
5 A tiny morsel

rectangular sort of way

32 A NoR gate does not give
us the option

Solution on page 886

6 Sin without the nineteenth CLUES DOWN 1 =13 4 5
letter 1 Devices for inducing elec-

% His physical laws are very trical resonance 6
forceful 2 An expensive punishment 7 8 9 10 1t

9 Way beyond the wusual from a nife cell (Anag.)
vibration rate 2 Notoff m

10 Senior citizen 4 Ohm gives us a short wait

12 Better than  half-wave (Anag.) 13 14
rectification 5 Reverse the lead for a fair

13 A reverse rail which tells one 15 16 17
uniruths 8 Lathe waste, clipped a bit

15 A.C. waveform left its 9 Singularly a transistorised
autograph join

17 To use up 10 Mismatching might reduce 8 19

18 Half an insulator it

20 Repaired 11 A flattish sort of transis-

21 The head blanked out the tor? 20 21 27 23
tape 14 A mains repair turned

24 A mite out of a tranmsistor down? 24

25 Electrical snakes? 16 Crack the signal

28 i’g:sc and yet more than 18 Two speakers who sound 25 |26 27

- - things out in depth

29 I‘]l;e; = males are in the 19 A}aaﬁ et 28 29 130 1

31 Wet, shortlife oscillations 22 Mighty small . 2

32 A wizard in every dozen 23 One-track mind devices

33 Once a radio call of 26 Some can’t make them 33 34
extreme distress meet
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Lekirokit have made sure that, no matter how often
you go'round the exhibits at Breadboard '78, you'll keep
coming back to Stands D8 and D9. “Completing the
circuit” every time. :

Because Lekirokit—as only Lektrokit could—have
combined their vast array of components with those of
AP Products inc to bring you the most comprehensive

range of breadboarding and testing devices onearth.
Nowhere else at Breadboard '78 will you see
everything you're likely to need allin one place, allin one
go, and at the right price.
If you can't get to Breadboard '78 contact us for more
details and the name of your nearest Lekirokit dealer
and take a look at how much you can get for how little.

FAST ANDEASY FAST AND EASY FAST AND EASY FAST AND EASY

Complete the Circuit
at Breadboard’78

Lektrokit Breadboards
FROM£3.25, inc p & p and VAT
Hole for hole, top value! Lektrokit

Breadboards are modular, so they can be
linked together to form any size. With a
E;tch of 0.1”, even the smallest

readboard—217L—canaccept8, 14, 16
or 18 pin Dil devices. You just take a
component, choose a hole, and pushitin.

Lekirokit IC Test Clips
FROM£3.08incp & p and VAT

Eleven models, from TC-8 1o TC-40 1o
fit all DIP sizes. Prices from £3.08 for the
TC-14, £3.25 for the TC-16, efc.

Test clip grips IC’'s without slipping or
shorting between pins—makes testing
IC’s on boards easier, aids removing and
inserting DIP's without damage. Each IC

ModelNo. Contacts  Price, each pin can be brought up to a convenient
217L 170 £3 95 cortact post for test leads or probe
2341 340 £5.75 connections.
248L 480 £6.65
264R 512 £6.65
264L 640 £8.32

(All prices include packing, postage and VAT) £

Lektrokit Super Strip SS2
ONLY £11.05inc p & pand VAT
Super Strip accepts ALL DIP’'s—as
many as nine 14-pin at a time— and/or
TO-5's and discrete components. With
interconnections of any solid wire
upio 20 AWG. :
Super Strip has 840 contact points,
combining a power/signal distribution
systemn with a matrix of 640 contacts in
groups of 5. Distribution system has eight
bus-bars, each with 25 contact points.

Lektrokit All-Circuit Evaluator FROM£12.53 inc p & p and VAT

“ACE" in the hole for home constructors and project builders who do things faster and easier! No laying out circuit diagrams, printed
circuit boards, soldering everything together, trouble-shooting, making mods, then chucking it and starting the whole time-consuming
business all over again!

With ACE, you just plug in components and make connections with ordinary 22-gauge solid wire. No soldering. You can build any
working project complete, as fast as you could lay out a circuit diagram before. 3
: Seven ACE models altogether—with from 728 to 3,648 contacts. IC capacity (all
14-pin DIP’s) from 9 to 36. Buses from 2 to 36. Posts from 2 to 4. Prices from £12.53
including packing and postage and VAT.

Lektrokit's policy is the right product, whatever the project, at the right price. And
it's backed by a nationwide network of retailers.

Send for the name of the dealer nearest you—plus a FREE full-colour catalogue.

And, ifyou can, see and try out the great Lektrokit range at Breadboard ‘78—from
Nov. 21 to Nov. 25 at Seymour Hall, Seymour Place, London.
Write to:— LEKTROKIT LTD., London Road, Reading, Berks. RG6 1AZ, Or send coupon.
r----------------------------
To Lektrokit Limited, London Road, Reading, Berks, RG6 1AZ. Tel Reading (0734) 669116/7.
Please send me the name of my nearest L ektrokit dealer—plus FREE catalogue.

Please supply the following (list items required)

\ASVI ANV LSVd ASVI ANV LSVA ASVIANY LSVA ASVIA ANV ASV4 ASVIANY LSV

ND EASY FAST ANDEASY FAST ANDEASY FAST AND EASY FASTANDEASY FASTANDEASY

COMPLETES THE CIRCUIT
= 885
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RADIO WORLD

SOME years ago an American
telecommunications expert told
an international audience of engineers
that they should concentrate less on
exotic new systems and more on
“BOTS'—the Plain Ordinary Tele-
phone Service. The subsequent
history of the attempt to establish the
Picturephone video-telephone service
served to prove his point.

International Broadcasting

Convention :

At the recent IBCT78 at the Wembley
Conference Centre | could not help
being reminded of *POTS" but this
time translated as the “plain ordinary
television & sound” services. So many
of the sessions seemed to be taken up
with optimistic accounts of complex
new systems that have yet to establish
that they are what listeners and
viewers really want.

Of course, it is entirely right and
proper that the broadcasting organisa-
tions should be looking ahead and
investigating new systems, but at the
same time they need to make sure that
they give equal or greater weight to
those developments which could and
should improve their “ordinary”
services.

At IBC78, for example, little or no
attention was paid in the technical
sessions to the electronic news
gathering (ENG) revolution that has
faken over news operations in the
States while still bogged down in the
UK. On the other hand, who now
really believes that s.s.b. (single-side-
band) broadcasting is likely in the
next decade? Or that wideband multi-
plexed p.c.m. (pulse code modulation)
digital sound broadcasting is really
going to occupy the v.h.f. channels
when they are vacated by 405-line
tolevision? Or that there will be a
dedicated network of traffic information
stations in the near future.

And should people be developing
medium-wave station identification
systems that, if adopted, would make it
impossible ever to implement medium-
wave a.m. stereo?

The slow growth of Teletext is an
ever present reminder of the chicken-
and-egg situation of advanced micro-
clectronics: prices drop only when
there is mass-demand, but mass-
demand can hardly develop while
prices are high. Optional Teletext sub-
titling could be a boon to hearing-
impaired viewers—but then so could a

886

By Pat Hawker, cava

simple electrically-isolated  output
socket for headphones, and there are
still precious few of these (although
some firms can supply headphone
adaptors for those who require them).

The Phase-locked Goldfish

Surround-sound and gquadraphony
appeal to many enthusiasts but has
been described as likely to benefit
initially only “‘a minority of a minority
of a minority’ on the grounds that
even today v.h.f./f.m. reception attracts
only a minority of listeners and stereo
“broadcasting only a minority of those.

Indeed one of the fundamental
problems in audio is that nobody has
yet unravelled all of the mysteries of
the deceptively simple ear. Forinstance
there are two crucial phenomena that
cannot be explained satisfactorily:
directional hearing and sound analysis.
Nobody can really account for the
capability of some people to distin-
guish pitch so accurately.

Surprisingly it seems possible that
the solution to this particular mystery
may emerge from current studies of
the common goldfish. Work at the
Loyola University of Chicago suggests
that frequency discrimination may in
part stem from a natural form of
“phase-locking” in the nerve fibres of
auditory system: if this proves really
to be the case then a natural extension
of the theory may help crack wide open
the long-lasting mysteries of how we
detect an off-pitch performer.

Down-to-earth satellites

- Paradoxically one of the new
developments at IBCT8 that seemed
welcomely down-to-earth was the
future application of space satellites
to broadcasting. The Japanese NEC/
NHK 126Hz domestic receiver with its
compact dish aerial that can even be
set up indoors was there to be
examined; so was the IBA transport-
able “up-link” 14GHz station with 2-5m
trailer-mounted dish that enabled ITN
to put out a newscast from Wembley
via the OTS satellite stationed above
Africa.

In the conference sessions the
detailed plans for the Arab 2-5GHz
community system (which should be
operational by the early 1980s) were
unfolded. Domestic satellite systems
for television and sound distribution
are already in full operational use in
Canada, the USSR and the USA.

But it was disappointing to find that
many of those directly concerned with
planning space broadcasting seemed
{0 have so little knowledge of the
alternative “‘aerostat” systems based
on tethered balloons carrying aerials
and transmitters at heights up to.
about 20,000ft. A number of such
systems are currently planned in
Africa and Asia, although there have
apparently been a series of teething
froubles that have delayed their
operational use. But basically the
technique seems a good one.

Sunspot joys

The high level of sunspot activity
expected over the next few years gives
the radio amateur and short-wave
listener a rare (and possibly even
unique) opportunity to sample long-
distance reception and transmission
on hi. in their most satisfying form.
Not only during the long hours of
darkness when signals on 14 and
16MHz can be expected to come
through rather than fading out but
also the outstanding daylight reception
possible on the 26MHz broadcasting
band (which may one day be used for
satellite sound broadcasting), the
crowded 27MHz citizen’s band direct
from the United States and above all
on the wide open 28MHz amateur band.

In good conditions even low-power
stations with simple aerials can come
through from thousands of miles
away as though they were local
stations. By the end of September
good signals were coming through
from Asia and North and South
America and conditions should peak
around November and then again
around February and March, 1979. | find
myself working many of the Russian
“R A" prefixes which represent *tech-
nician v.h.f." licences and cannot be
heard on the bands below 28MHz.

Crossword No. 11—Solution
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The HYS is a mono hybrid amplifier ideally sulted for all applications. All common fnput
functions (mag Cartridge, tuner, etc) are catered for internally. The desirad function is achisyed
either by a multi-way switch ar direct cannection te the appropriate pins. The internal volume
and fone circuits merely require connecting to external potenti ters (not included). The HYs
is ccmpatfblg cv:rilh all LL.P. power amplilﬁers agd power supplies. To case construction and
tina aP.C. e Tract -

with each p fier,

Preamplifier

FEATURES: C lete pr lifier In sinale pack—Multi-function equalization—Low nalse
—Low distortion—High overload—Twa simply combined for stereo.

APPLICATIONS : Hi-Fi—Mixers—Disco—Gu,tar and Organ—Public address
SPECIFICATIONS: e

INPUTS. Magnetic Pick-up 3mV; Ceramic Pick-up 30mV: Tuner 160mV; Microphone 10mV;
Auziliary 3-100mV; input Impedance 4-7kQ at 1kHz.

OUTPUTS. Tape 100mV; Main output 500mV R.M.S.

ACTIVE TONE CONTROLS. Trebls - 1205 at 10kHz; Bass =L at 100Hz,

DISTORTION. 0-1% at 1kHz. Signal/Noise Ratio 68d8.

OVERLOAD. 23dB on Magnatic Pick-up. SUPPLY VOLTAGE =+ 16-50V.

Price £6-27 + 78p VAT P&P frea.

The HY30 is an exciting Mew kit from [LL.P, It features a virtually indestructible 1.C. with short
clrenit 2nc thermal profection. The kit cansists of I.C., heatsink, P.C. board. 4 resistors, 6
capacitors, mounting kit, together with easy to follow construction and operating instructions.

This amplifier is Ideally suited fo the beginner in audio who wishes to use the most up-to-date
technology availabie,

15 Watis EEATURES: Complete Kii—Low Distortlon—Short, Open and Thermal Protection—Easy ta
= Build.
In'to BQ APPLICATIONS: Updating audio i t—Guitar tice amplifier—Test amplifier—

audio oscillator.
SPECIFICATIONS:

OUTPUT POWER 15W R.M.S. into 80 : DISTORTION 0-1%2 at 1-5W.
INPUT SENSITIVITY 500mV. FREQUENCY RESPONSE 10Hz-16kHz —3dB.
SUPPLY VOLTAGE + 18V.

Price £6-27 + 78p VAT P&P fres.

The HY50 |eads I.L.P.'s fotal integration approach o power amplifier design. The amplifiar
features an integral heatsink fogether with the simplicity of no exizrnal components. During the
past three years the amplifier has been refined to the extent that it must be one of the most
reliable and robust High Fidelity modules in the Warl £
FEATURES: Low Distortion—intagral Heatsink—Only five conneclions—7 amp output tran-
25 watts sistors—No extzrnal components
» t 8!1 APPLICATIONS : Medium Power Hi-Fj syslems— ow power disco—Guitar amplifier
into SPECIFICATIONS : INPUT SENSITIVITY 500mV
DU"I(':UT POWER 25W RMS intc 20 LOAD IMPEDANCE 4-16Q DISTORTION 0-04% at 25W
at TkHz

SIGNAL/NOISE RATIO 7548 FREQUENCY RESPONSE 10Hz-45kHz—3dE.
SUPPLY VOLTAGE + 25V SIZE 105 50 25mm
Price £8 18 + £1-02 VAT P&P free

The HY120 is the baby of LL.P.'s new high power range. Designed to mest the most exacting
requirements including load line and thermal protection this ampiifier sets a new standard in
modular design.
FEATURES: Very low distortion—Integral heatsink—Lgad line protection—Thermal protac-

tion—Five connections—MNo external companents
60 Waﬁs APPLICATIONS : Hi-Fi—High guality disco—Public address—Monitor amplifier—Guitar and
H 1 8 Q argan
inio SPECIFICATIO

NS
INPUT SENSITIVITY 500mV.
OUTPUT FOWER 60W RMS into 80 LOAD IMPEDANCE 4-160 DISTORTION 0-043¢ at 6OW

at 1kHz
;.SL_IGI‘H’AUNOISE RATIO 90dB FREQUENCY RESPONSE 10Hz-45kHz~ 3dB SUPPLY VOLTAGE
25

SIZE 114 50 85mm

Price £19-01 + £1-52 VAT P&P free.

The HY200 now improved to alve an output of 120 Watts has been designed to stand the most
H Yz 00 rugged conditions such as disco or group while still retainl g true Hi-Fi perf

FEATURES: Thermal shutdown—Very low distortion—L oad line protection—Integral heatsink

—NMNo external components

120 watt APPLICATIONS: Hi-Fi—Disco—Monltar—Power slave—Industrial—Public Address
3 SPECIFICATIONS
into 89 INPUT SENSITIVITY 500mV
%HI:;UT POWER 120W RMS into 80 LOAD IMPEDANCE 4-160 DISTCRTION 0-053; at 100W
a

z
SI&I&AUNO]SE RATIO 96dB FREQUENCY RESPONSE 10Hz-45kHz— 348 SUPPLY VOLTAGE
==

SIZE 114 50 85mm
Price £27-99 + £2-24 VAT P&P free.

The HY400 is I.L.P."s "Bi Daddy" of the range producing 240W into 401 It has been designed
HY400 for high power disco address applications. If the amplifier is to be used at continugus high

power levels 3 cooling fan Is recommended. The amplifler includes all the qualities of the rest
of the family to lead the market as a frue high power hi-fidelity power moduie.

FEATURES: Thermal shufd Very low di i Load fine protectlon—No ext
240 watts components, :
= APPLICATIONS: Public address—Disco—Pawer slave—Industrial
into 40 SPECIFICATIONS

DUISUT POWER 240W RMS info 42 LOAD IMPEDANCE 4-1 B0 DISTORTION 0-13%; at 240W

at ThHz

iI'G!:I{AL NOISE RATIO 84dB FREQUENCY RESPONSE 10Hz-45kHz —3dB SUPPLY VOLTAGE
4

5
INPUT SENSITIVITY 500mV SIZE 114 100 85mm
Price £38-61 + £3-09 VAT P&P free.

Po WER PSU36 suitable for two HY30's £6-44 plus B8ip VAT. P/P free.
PSUS0 suitable for two HY50's £8-18 plus £1-02 VAT, PP free.
S U PPLI Es PSUT0 suitable for two HY120's £14-58 plus £1-17 VAT. P/P free.

PSUS0 suitable for one HY200 £15-18 plus £1-21 VAT, PP free.
PSUTB0 £25-42 4+ £2-03 VAT.
E1.£0-48 + £0-06 VAT.

TWO YEARS' GUARANTEE ON ALL OUR PRODUCTS
LL.P. ELECTRONICS LTD., GROSSLAND HOUSE, NAGKINGTON GANTERBURY, KENT, CT4 7AD.

l.'..P. ELEGTRON'GS LTD-, ?Le;?:fx;}::e Price

| Enclose Cheque [1 Postal Orders O Money Order [

G RDSSLANB HOBSE, N Ae KI N GTON, il::j:“iienb:ltm rr;: rACCEss account [] Barclaycard account []

GA"TERB“RY, KE"T, CT4 7AD_ Name and Address o
Tel: (0227) 64723. . ignature

Regd No. 1032630.
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MAINS TRANSFORMERS

All theze have 230/240v 50hz
All these have 230/240v 50hz Primary

Full range of Mains to 120v A ito transformers available.

Pot Cores. We have now received our delivery of Ferrox
pot cores. These are ex equi t. The tai
the bobbins but of course these have to be wound and you
would have to unwind. Three pairs available.

Diameter Thickness Price
FX 2243 4-5 cm -0 cm 81 7
FX 2242 3-5cm 2-3 cm 70 L per pair
EX 2240 2-5 em 1-6 cm 60 ]

Quantity discounts apply.
Component Panel Ref. 3055. Taken from unused P.5.U.'s,
these contain 4 =< 2N 3055 power fransistors with mica
insulators all on heat sink and 4 varlable pots, preset fype
with spindle locks. Real bargain at £1-08 each.

Component Board 421. Again from unused

eguipment;
major items on thess are two power silicon t Ist

Voltage Qur Ref.  Price Post
v 2amp TM1 £1-34 48p
2-du Samp IM2 £1-62 45p
4y Tamp T™ 32 £2-70 &0p
(18 Zamp TM3 35p 40p
6-5v Iamp TM37 B5p 40p
6-5v 200 mA TM 21 £1-62 40p
G- 5v—0-6-5v 100 mA TM21 £1-62 40p
B-Sv=0-6-5v T50mA TM7T £2-16 45p
6-3v—0-6-3v 1000mA TM 33 £1-52 40p
6-3v 2amp . TM 4 £1-88  S50p
8-5v tamp TM12 £1-62 40p
8-5y+8-5v sep. winding 2amp TM12 £1-82 40p
Qv amp TM3 £1-62 45p
Ov 3t amp TMN £2-70 50p
Sv S5amp TM38 £3-24 Glp
1ov 25 amp TM 15 £4-86 £1-25
A0v—0-10v 4 amp TM 50 £3-78 £1-25
10v=0-10v 12z amp TM 15 £4-86 £1:25
12w 1 amp Mg £1-05 50p
13v 100 mA TM 21 £1-82 40p
13w Zgmp TM7 £2-16 50p
v 1amp TMA10 £1-89 50p
12v0-12v s50mA  TM18 £1-62 40p
12v-0-12v {1amp TM41 £3-24 50p
15v tapped Ov 2amp TMi1 £2-70 S0p
v tamp TIM12 £1-62 S0p
18v 2amp TM13 £1-90 S0p
20v Tamp TM14 £1-62 50p
20v {with 6v £ amp) 2amp TM30 £3-78 £1-25
20w Gamp TM 46 £4-32 £1-25
I0w 12t amp TM 15 £4-86 £1-25
20v=0-20v Bamp TM13 £4-86 £1-25
24v 13amp TM16 £2-12 60p
24y 2amp TMA17 £2- Blp
24y-3v 7 amp 2amp TM39 £2-97 p
24v 4amp TM40 £3-78 80p
25v itamp TM 18 £2-43 Bip
26v Zamp TM £2-98 D
30w Samp TMI15 £4-86 £1-25
Fiv 37Tamp TM34 £31-86 enguire
40v 3amp TM46 £4- £1-25
£0v S5amp TM48 £5-02 £1-25
A0y Gamp TMI15 £4-86 £1-25
A0v-0-40v 2famp TM48 £5-02 =£1-25
S0v & 6-3v Z2amp TM22 £4-86 £1-25
50v 8amp TM29 £11-65 £1-75
50v fapped 40v & 20v 2amp TM46 £4- £1-25
Tov 4-5amp TM 24 £7 £2-50 |
Tov and 63v Jamp TM2I23 £3-10 £2-00
T5v 4iramp TM 24 £7-02 £2-50
B0v tapped T0v & T5v damp TM24 £7-02 £2-50
20v centre tapped 2¢amp TM 48 £5- £1-25
100v 1 amp M 25 £7-02 £1-75
T00v-0-100v Famp TM25 £7-02 £1-75
200v famp TM25 £7-02 £1-75
250v-0-250v & 63V 50mA  TM36 £3-78 £1-00
Q00w 100 mA TM 36 £3-78 £1-00
S00v 50 mA M 36 £3-78 £1-00
26l B0mA TMZ6 £3-24 £1-00
1000v BmA TM £6-50 £2-
4 kv 5mA TM 48 £4-05 T0p
5y 5mA TM 30 £7-02 1-00
& kv 5mA M 45 £4-05 00
B-5 kv MmA  TM3 £10-26 £2-

MULLARD UNILEX

A mains operated 4+4 stereo
system. Rated one of the finest
performers in the sterec field
this would make a wonderful gift
for almost anyone In easy-to-
assemble modular form “and
complete with a pair of Plessey
speakers this should sell at about £30—but due to a spacial
bulk buy and as an incentive for you to buy this month we
offer the system complete at only £15 Including VAT and
pestage.

42 HOUR TIMERS
VENNER
As illustrated with sun correction made
for G.P.O. phone boxes used perfect £2-95
20 amp switching contacts.

—

SHORTWAVE CRYSTAL SET
Although this uses no battery it gives
really amazing resulis. You will re-
ceive an amazing assortment of
stations over the 18, 25, 29, 31 metre
bands. Kit containg chassis front
panel and all the parts £1-94—crystal
earphone 55p Including VAT and
postage.

SOUND TO LIGHT UNIT

Add colour or white light to your amplifier.
Will operate 1, 2 or 3 lamps (maximum
A50W). Unit in box all ready fo work. £3-95.

BEREAKDOWN PARCEL

Four unused, made for computer units
containing most useful it

IT'S FREE

- Our monthly Advance Advertising Bargains List gives
details of bargains arriving or just arrived—often bargains
which sell out before our advertisementi can appear—it's
an interesting list and it's free—just send S.A.E. Below
.Ialra a few of the Bargains siill available from previous

nes.

Pot Cores. These are ex-unused eguipment. They confain
the bobbins. Three sizes available.

: Diameter Thickness Price
FX 2243 4-5cm 3-0cm #p
FX 2242 3-5cm 2-3 em T0p ; per palr
FX 2240 2-5.cm 1-Bcm 60p |

Quantity Discounts apply.

Component Panel Ref. 3055. Taken from unused P.S.U.'s.
these confain 4 = 2N 3055 power transistors with mica
insulators all on heat sink and 4 x 3W type variable pots,
preset type with spindle locks. Real bargain at £1-08.
Component Board 421. Again from unused equipmant.
major items on these are two power silicon transistors.
Motor Rola ref. SJ 5433 mounted on a heat sink with mica
insulators, also behind the panel are two power rectifiers
ST NS 1008. Price 96p.

Heavy Duly 3 Core Appiiances Lead. 15 Amp wire 6t
long, conventional yellow green, brown and blue cores,
grey pvc oute;, prepared ends, this flex normally sells at
30p per metre. 10 feads for £2-50 + 20p. Post £1-00. Good
guantity avallable.

E.H.T. Mains T former. With ind control,
normal primary and output voltage 3-5kv. The core, how-
ever, is made of a very good quality grain oriented frans-
former steel, and its flux can be varied by applying a DC
voltage to the lower bobbin. We are not sure how much the
output voltage may be increased or decreased but using a
9 volt battery we seem to get a rise or fall of about 50 volis.
These transformers are unused ex-P.S.U."s which we are
breaking down. Price £4-35.

Music Centre Dust Cover. Size 12” = 108" = 13" with
attachments for hinging. Price £3-85. Callers only.

Hi Fi Console. This is a pleasingly designed shelving
arrangement which could tidy up your equipment, sorry but
it's another callers only item but a real bargain at £5-50.
Battery Charger Kit. Soon the dark nights will be with us

and these componenis unlike those
from most computer panels, have
wire ends of usable length. The tran-
sistors for Instance have leads over 17
long—the diodes have approx. +” leads.

List of the major 5 is as 17 assorted
transistors—38 assorted diodes—80 assorted resistors and
condensers—4 gold plated plugs in units which can serve as
mulfipin plugs or as hook up boards for experimental or
quickly changed circuits (note we can supply the socket
boards which we made to receive these units). The price of
this four unit parcel is £1 Including VAT and post (consider-
ably less than value of the transistors or diodes alone}.
DON'T MISS THIS SPLENDID OFFER.

TANGENTIAL HEATER UNIT

A mostefficient and quiet running
blower-heater by Solatron—same
fype as is fitted to many famous
name heaters—Comprises mains
induction moter—long turbo fan
—=plif 2 kw heating element and
ther ic safety trip—simply
connect to the mains for Im-
mediate heat—mount in & simple
wooden or metal case or mount
direct onto base of say kitchen

3KW MODEL Unit—price £4-95 post £1-50
£5-95 control switch to give 2kw. Thw,
+ £150 P& P cold blow or off available B0p

extra.
2 j.w. model made in metal case with control switch £12-00

MOTORISED DISCO SWITCH
With 10 amp change- °

Motor Rola ref. SJ 5433 mounted on a heat sink with mica
insulators, also behind the panel are two power rectifiers
ST NS 1008. Price 96p.
E.H.T. Mains Transformer. With Induciance controf,
nermal primary and output voltage approx. kv 3mA. Votage
can he varled by applying DC fo lower bobbin. Unused,
ex P.5.U.'s Price £4-32.
Music Centre Dust Cover. Size 127 x 107 x 13" with
attachments for hinging. Price £3-95. Cailerz only.
Telephone Answering Machines. Used, but apparently
complete and probably in working order. However, we are
allowed to supply these only for breaking up, they should
be very suitable for conversion fo open reel tape recorder,
backgraund music machine, echo chamber, efc. All untested
but we guarantee to replace any major item In the machine
should it be faultv. Machines less oufer case £7-50, case
slighily broken but substantially whole £10-26. Unbroken
cases £12-45, and finally with new looking cases £14-50.
Post £2:50 per machine. Many accessories availabie for
these machines. Please enquire.
Wall Mounting Thermostat. The Saichwell room stal
Mains 20 amp settable over normal air temperatures between
30-80°F. Sultable also for greenhouse control. Nicaly finished
in white enamel. Price £3-25.
10 r.p.m. Motor with 230v mains coil, not like the usual af
these geared motors this has a good length of 1" shaft.
Price £2-50 + 20p.
Rigonda Intermezzo 10 + 10 hi-fl amplifler with belt driven
record deck with speed control and strobe chack. The best
hi-fl offered by Rigonda original selling price was in excess
of £125. We have approx. 50 of these unused but with various
faulis. U ted, believed plete except for cariridge and
speakers. Offerad at £33-50, less than the price of the very
high quality deck incorporated. If cannot collect add £3-00
o cover the special packing and carriage charge.

MINI-MULTI TESTER

Amazing, deluxe pockst =ire
precision moying coil instrument—
jewelled bearings—1000 opv—mir-
rored scale.

11 instant ranges measure:—

DC volis 10, 50, 250, 1000.

AC volts 10, 50, 150, 1000,

DC amps 0-1 mA and 0-100 mA
Continuity and resistance 0-150K

ohms.

Complete with insulated probes.
leads, battery, circuit diagram
and instructions.
Unbeligvablevalue only £6-50-+50p
post and insurance.

over Multi
adjustable switches are
rated at 10 amps. This
would provide a mag-
nificent display. For
mains operating. 4
switch model £5-25. 10
switch model £5-75. 12
switch model £6-75.

FLUORESCENT TUBE
INVERTOR
For campirg —
cat repalring —
emergency light-
Ing from a 12v
battery you can't
beat fluorescent
lighting. 1t will
offer plenty of well distributed light and is economical. We
offer invertor for 217 13 watt miniature tube for only £3-75 with
tube and fube holders as well.

RELAYS

12 volt two 10 amp changeover plug in 95p.
19y three 10 amp changeover plug in £1-23.
12y two changeover miniature wire ended
85p. 12 volt open single screw fixing two 10
amp changeovers 85p. 12 volt open three i0
amp change overs £1-25. Latching refay mains
pperated 2 c/o contacts £2-11. Mains
operated three 10 amp changeovers open
type one screw fixing £1-25. Many other
types with different coil voltages and contact
arrangements are in stock, enqulries Invited.

Terms: Prices include Post & VAT. But
orders under £6-00 please add 50p to
offset packing. Bulk enquiries—Please
Phone for Generous Discounts 688 1833.

J. BULL (ELECTRIGAL) LTD

(Dept. E. E.), 103 TAMWORTH RD.,
-~ CROYDON CR21SG

and are your battery will become gradually dis-
charged. Keep it topped up at low cost from the mains.
Qur kit consists of transformer, full wave rectifier, charging
metar and battery clips. Bargain price £4-80.
Electrical Wiring Cables. 2-5mm twin and earth, flat p.v.c.
covered grey outer, 100 metre coils, price £15:00, This is
the cable you need for ring main circuits but for lighting a
smaller imm cable will do. We can supply this at £8-00.
Power Packs for the T b & ing hi
have just arrived, these isolate the machine from the mains
and provide the correct voltages for driving the record and
playback motors, etc. On metal chassis with voltage selector
and fuse, these have a plastic cover fo make them safe. Not
new of course but fully guaranteed. Price £5-86.

leph A ing Machi We have sold all last
.month's delivery and the new lot we find rather varied. There
are some without cases, some with slightly broken cases
and some which look perfect. The description we gaye in
last month's newsletter cannot apoly to this new lot. So we
now restate this as follows:— “Telgphone Answering
Machine, used, but so far as we can gseec complete and
guite passibly In king order. H . we are allowed to
supply these only for breaking up, they should be very suit-
able for conversion fo open reel tape recerder, background
music machine, echo chamber, etc. The list of parts con-
tained in the machine are as in our August newsletter (copy
on request). They are all untested but we guarantee to replace
any major item in the machine should this item be faulty.
We are repricing these as follows. Machines less outer cass
£7-50 with outer case slightly broken but substantially
whole £10-50. Machines with unbroken outer cases £12-30
and finally machines with very good, new looking outer
Ex;sg: “&;1tso. Post £2-00 per machine less case, others

L'}

Wi i Ther The room stat.
This will handle mains heaters up to a fotal of 20.amp and
is settable for normal air temperatures between 30-80°F.
Suitable also for greenhouse control. Nicely finished In
~hite enamel. Also has a cover to prevent Interference with
control setting. Price £3:00.
10 r.p.m. Motor with 230v mains coil, not like the usual of
these geared motors, this has a good length of 1™ shaft
price. £3-00 + 20p.
Can Anyone Help US? We are looking for fairly large
quantities of the items listed below. If you have any stock
yourself or can put us on to a reasonably priced supplier
we would be obliged.
7-Segment displays common anode red
BZYBBC5VE Zener.
TIL209 red Le.d.s.
Soldercon pins.
0-1 inch matrix Veroboard 52 holes « 46 strips.
0-1 Inch matrix Veroboard size 34 holes = 34 strips.
CAZ130 1C. Operational amplifier 1C.
MPF102. Transistor.
We are also looking for VDU's, oscilloscopes, computers
and most instruments. If you know of any surplus please
send detfails or 'phone Mr. J. Bull, 01-888 1833.
Charge Discharge indication metfer. This is a heavy panel
mounting instrument made criginally for the GPO, rather
old design but still we feel will fill an urgent need. Basically
the operation of this depends upon a Mercury motor which
revolves clockwise or anti hwise d ding upon wheth
the baileries are charging or discharging. A poinier shows
the state of charge of the batieries at any time. Also fitted
within the instrument are auxilliary contacts which could be
used to set off alarms like lamps, ste. Price £5-85.
Resettable Fuses (thermal irips). Two new iypes have
come in, one made by ETA isaGamp model which is mounted
through a single hole rather like a volume control. This is
suitable for 250 volts AC or 24 volts DC. Price 54p. 4-5 Amp
Model made by AEG is held by two screws thus a bank of
these could be mounted between metal straps. Price 54p.
Disc Motor, meins aperated. This is very thin in fact less
than +" thick and only approx. 27 dia. Spindle revolves at
250 rpm and the spindle which is approx. 1;32" dia. pushes
through so motor could be used to drive clockwise or anti-
clockwise. The spindle bsing a friction fit can be pushed
letely out and repl d by your own spindla, 2 knitling
needle for instance. Price only 38p.
75 rpm Mains Induction Meter with gearbox. This motor
is guite powerful and has 13" stack and the final 75 rpm
drive shaftis 13" long by 7 dia. The motor also hasa spindle
coming irom the opposite end to which could be fitted
another pulley. Overall size approx. 37 x 5" » 21"+ spindles.
Price £3-35.
24 Hour Motor, beautifully made by Sangamo. This is
200-240v mains driven motor with gearbox together in ons
housing, slze approx. 12 dia. by 13 deep. [f you are con-
templating making a 24 hour switch with a lof of onfofis,
+hen this is obviously the motor. Price £1-89.

or green,
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~ By George Hylton
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=

maLL cabinets for electronic

equipment are easily and
cheaply made from readily-avail-
able materials. They can also be
improvised from other containers,
such as tobacco tins, or elec-
tricians’ switch boxes. Of course, if
you wish you can purchase one of
the many standard plastic and
metal cabinets which can be ob-
tained from components stockists.
—But it’s not the same as building

your own!
This article deals with the
cheapest home-constructed and

improvised cabinets, suitable for
the smaller types of equipment, up
to the size of a portable radio.

HARDBOARD

The common hardboard is the
cheapest do-it-yourself cabinet
material, and one of the easiest to
work with. It is often obtainable
from timber merchants and do-it-
yourself shops as “offcuts”, with
the advantage that quife narrow
strips, down to about an inch wide,
are still quite useful for small
cabinet construction but generally
go cheaply in the shops because
they are too narrow for most
household jobs.

Hardboard has ne grain and is
easily cut with a wood saw. If kept
dry it is an excellent insulator and
can be used for circuit boards.
(the “outdoor” wvariety of hard-
board, which is waterproofed with
an oily substance, is even better.)

GLUING

Small hardboard boxes can be
made simply by gluing pieces of
hardboard together at the edges
(Fig. 1). It is easiest first to cut
the top, bottom and end pieces and
glue them to form a short open-
ended “tube”. Front and rear
panels can be added later. Alierna-
fively, you can make a “tray” by

starting with the back panel and
gluing four sides to it.

Almost any type of adhesive can
be used but a good general-purpose
type is the so-called “impact” ad-
hesive, available as Evo-Stik Im-
pact Adhesive or Dunlop Thixofix.
The instructions on the tube tell

you to coat the mating surfaces-

with the glue then let them dry for
about 15 minutes, then press them
together, whereupon they stick.
The trouble with this method is
that it is difficult to make any
adjustments once the surfaces are
brought into contact. You may find
it easier just to let the surfaces get
tacky then bring them together,
when they can still be slid over
one another. Used this way the
glue needs to be left to dry for a

few hours but this is advisable

anyway.

FINISHES

Hardboard has a rough side and
a smooth side, and you can use it
“rough side out” or “smooth side
out” according to taste. The
ordinary non-oiled kind can be
tinted with a dye or coloured ink,
and the rough side gives a more
even colour. The smooth side can
be covered with “Fablon” adhesive
plastic film which is available in
a variety of decorative finishes.

If you want to paint hardboard
it will suck up the paint like
blotting paper unless you give it a
coat of “size” first.

Hardboard is also available with
a decorative plastic film bonded to
one or both surfaces. Plain finishes
are good for front panels, and the
lighter colours can be marked with
waterproof ink for calibrating con-
trols.

It is often advantageous to use
a front panel of a thinner material
than hardboard, which can be too
thick te accommodate some
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switches and potentiometers. Alu-
minium sheeting and Ilaminates
such as Formica are best suited for
front panels.

To make the front panel easily
removable stick small pieces of
square-section wooden beading to
the inside of the box to provide
pillars to insert screws through the
front panel, Fig. 1.-

THIN-WALLED BOXES

When the entire box is to be
made of Formica or some other
thin-walled laminate sheeting this
cannot be glued by iis own edges
because there is just not enough
width to the edges to give a strong
join. So use cormer braces. These
are just bits of square-section
beading (“moulding”) which costs
about 3p per foot (or 10p per
metre) from timber merchants.

Quarter-inch (6mm) square bead-
ing is suifable for small cabinets
and three-eighths inch (9 or 10mm)
for larger ones. (Other shapes of
beading such as quadrant or half-
square may look better but they
provide less target area for fixing
screws.) A suitable construction is
shown in Fig. 2.

CUTTING LAMINATES

The best method of cutting the
laminate sheets is with a hacksaw
or a tenon saw but the professional
way is the score-and-snap method.
This is rather like glass-cutting,
but a lot easier.

The line of cut is marked with a
deep scratch through the decora-
tive surface and the material is
then snapped along the score
mark.

There is a standard type of scor-
ing knife designed for the job. It
is made by fitting a hooked blade,
called a Stanley scoring knife
blade, to one of the same maker’s
Type 199 handles. (These are the
handles which also accept the
ubiquitous trimming knife blades,
which are NOT suitable for scoring
laminates.)

A deep scratch is made by
repeated scoring along the line of
cut, which must be straight and
must go right across the sheet
from one side to the other. The
scored sheet is placed on a firm,
level surface, with the scored
{decorative) side up. The piece to
be cut away is then bent upwards
along the score mark while the
rest of the sheet is pressed down
on the level surface. Eventually it
breaks, often with a loud crack.
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The broken edge may be a bit
rough but can be smoothed off with
glass paper or a file. Once you have
learned the knack (preferably by
practising on scrap material) is be-
comes very quick and easy.

-METAL BOXES

The two-ounce square tobacco
tin is a godsend to the electronics
enthusiast since it is big enough
to house many small circuits and
to provide screening as well (see
our Mini Module series).

More clumsy and heavy, but still
useful, are the galvanised steel
“boxes” used to mount switches in
walls. Lids (front panels) can be
cut from aluminium sheeting
which, like Formica and hardboard,
is also obtainable as cheap offcuts.

Metal cabinets are useful for
andio circuits where the signals
are small, since if earthed they
then screen out siray mains
voltages which can cause hum.
Note that they are of no use for

radio receivers with ferrite rod
aerials because they screen out the
radio signals as well!

INPUTS AND OUTPUTS

Many cabinets require connec-
tions to the outside world. Mains
leads should be brought in through
holes fitted with rubber grommets
to prevent chafing of the insula-
tion. Inside the box the mains flex
should be- anchored firmly by
means of a clamp or clip, prefer-
ably insulated. If the cabinet is of
metal it should be connected to the
Earth lead of a three-core mains
cable (usually coloured with green
and yellow stripes in the UK).

Where signals are taken into or
out of the cabinet and standard
plugs and sockets are not available
several makeshift types of lead-
through connectors can be used.
When the panel is metal these
lead-throughs must be insulated.
Fig. 3 shows a cheap and simple
way to do this.

With hardboard panels, pins or
screws can be driven straight
through. Laminate board is rather
too thin to hold pins firmly and in
any case holes must be drilled in
it to allow the pins to pass. It, too,
can be thickened up by sticking
strips of hardboard behind it.

Ordinary bolts can also be used
as lead-throughs, fixed by a nut on
each side of the panel. Earth-tags
on the inside make handy solder-
ing points.

FIXING CIRCUIT BOARDS

It is often tempting to use the
back of the panel or the bottom
of the box as a “breadboard” for
mounting components. In many
cases, however, it is betfer to con-
struct the circnit on ifs own
separate board so that it can be
removed for servicing or modifica-
tion. Some method of holding it in
place is then needed. Fig. 4 shows
two simple but effective arrange-
ments.

Fig. 1. Simple hardboard
box “tube’.

METAL PANEL

STRIP OF HARDBOARD =
GLUED TO PANEL ¥

connections on metal panels.

PANEL PINS smmm—— 1

Fig. 3. Method of making feed-through

Fig. 2. Thin-walled box
“tube" with corner braces.

RUBBER FOOT

FIXING SCREW INSERTED
THROUGH HOLE TN

Fig. 4. Two ways of securing
circuit boards in the
cabinet.
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Our new 1978 catalogue lists a whole range of
metal cases to house all your projects. And we've
got circuit boards, accessories, module systems,
and piastic boxes — everything you need to give
your equipment the guality you demand. Send
25p to cover post and packing, and the catalogue’s
VOUrs.
¥ISIT US AT BREADBOARD STAND E6

VERO ELECTRONICS LTD. RETAIL DEPT.
Industrial Estate, Chandilers Ford, Hants. SO5 3ZR
Telephone Chandlers Ford (04215) 2956 J

' HANIMEX
METAG =
OFFER Electronic
LED Alarm Clock
5 FUNCTIONAL Thousands sold epe
LCD F {8lide Switch)
Dim/Bright | o
Hours, mins, secs, iSlide Switchi
monih, date, auto Snoozs: Stow
calandar, back- % I

fight, quality mets|
bracelet.

£8-65 :
Guaranteed same Very slim, only L |
day despatch &mm thick e ST
THOUSANDS SOLD
11 FUNCTION St f
SLIM CHRONO o e

% 2 only oo S Diaglay
6 digit 11 functions 12hr. varsge]  Disslay

Colon

* Hours, mins,secs
* Day, date, day of

week,
*1/100, 1/10, sacs.

10 = secs, mins.
* Split and lap mades.
* Back light, auto

calendar.
* Only 8mm thick.
This same watch is
being  sold  for
£22-00  in news-
paper and maga-
zine special offer ads.

Metac Price

Tima Sat
Lock Switch

Feature and Specification

#* Hour/minute display.

% Large LED display with p.m. and alarm
an indicator

* 24 Hours alarm with gn-off control

% Display flashing for power loss
indication

% Repeatable 9-minute snooze

% Display bright/dim modes control

Size 5-15 x 3-03 = 2-36 (131mm = 100mm

* @hmm).
Weight: 1-43 |bs (0-85 kg).

£12-65 d same day desp
Guaranteed same day desua{ch £8-65
GUARANTEED SAME DAY DESPATCH

* All prices inciude VAT and carry 12 Metac Electronics has besn seliing digital

month writfen guaramee, with our 10 gquariz watches probably longer than any

day money back assurance. other company in the UK. We carry a

. Aal'ru;atch;s it ;:oai very wide range of models and our shaps

stock most watch batteries, Fitting is
% Shops open 9.30-6.00 daily. free and this sarvice is open to all.

[PLEASE ADD 305 P & P ALL ORDERS | serces & Accese Niabes
METAC Eiectronics & Time Centre

Dept. E
327 EDGWARE ROAD
LONDON W2

. WO 67 HIGH STREET

=l For a merry musical "%

Christmas an electronic
musical door chime which

ca?ﬂ play 24 different tunes!

Ghroma-chime =

for only2i5.93,

Cook House Door

The Stars & Stripes”
Beethoven's Ode to Jay
William Tell Overture
Saldier's Chorus

Twinkle, Twinkfe Little Star
Great Gate of Kiev
Maryiand

Deutschiand uber Alles

Greensleeves

God Save the Queen

Rule Britannia®

Land of Hope arid Glory

Oh Come All Ye Faithful
Oranges and Lemons
Westrninster Chimes®
Sailor's Hornpipe
Beethoven's “Fate Knocking™

The Marseillaise Bach
Mozart Caolonel Bogie
Wedding March The Loralite

“These tunes play longerif the push button s kept pressed.

% Save founds on wornmal netadl b

The CHROMA-CHIME is exclusively designed by

: DAVENTRY, NORTHANTS
Tol: (032 72) 6545 Tei (01) 723 4753
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CHROMATRONICS

River Way, Harlow, Essex.

[ 7o CHROMATRONICS Fiver oy Hortow Eoson

CHROMATRONICS, River Way, Harlow, Essex, U.K.—l
Please send DChroma—Chime Kits at£i5.95 each
including VAT and post and packing ,
PLEASE USEBLOCK CAPITALS

Name ,
Address < l
l

EE

lenclose cheque/PQO value £ l
or debit my ACCESS/BARCLAYCARD account No. ,

lHII!IIIllII!H,
I

Signature

N.B. The CHROMA-CHIME is also availabie, fully
assembled, price £24-95 inc VAT and postand packing. '

Pleasealiow 7-21daysfordelivery.

eermae )
=

—.—.-—-u—.—-——..._._—.._._..._..
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SUPERSOUND 13 HI-FI MONO AMPLIFIER
A supcrb solid state audio ampli-
fier. Brand new components
throughout. 5 silicon tran-
sistors plus 2 power output
transistors in push-pull.
Full wave rectification.
Output  approx. 13
watis rm.s. into §
ohms. Freguency te-
sponse 12Hz 30KHz +
3db. Fully intcgrated
2 pre-amplificr stage with
separate Volume. Bass boost and Treble cut controls.
Suitable for §-15 ohm speakers. Input for ceramic or
crystal cartridge. Sensitivity approx. 40mV for full
output. Supplicd rcady built and tested, with knobs,
escutcheon panel, input and ourput plugs. Overall
size 3% high > 67 wide x 7% deep. AC 200/230V.
PRICE £15-00. P. & P_ £1-20.

HARYERSONIC MODEL P.A.
TWO ZERO
An advanced solid state general
purpose mono amplifier suitable
for Public Address system,
Disco; Guitar, Gram., efc. Fearures 3 mdnldualiy “con-
trnlled inputs {each input has a separate 1 stage pre-
amp). Input 1, I5mv into 47k. Input 2, 15mv into 47 k
(suitable for mse with mic. or guoitar eic.). Imput 3
200mv into 1 mez. suitable for gram. tuner, or (ape eic.
Full mixing facilities with full range bass & treble
controls. All inp.ats plug into standard jack sockets on
front panel. Cutput socket on rear of chassis for an §
ohm or !6 ohm speaker. Qutput in excess of 20 walts
R.M.S. Very attractively finished purpose built cabinet
made from black vinyl covered steel, with a brushed
anodised aluminium fromt esculcheon. For ac mains
operation 200/240v. Size approx. 124" w, = 5" h. < 7317d.
Special introductory Price £28-00 ¢ £2-50 carr. & pke.
Mullard LP1159 RF-ISF Moedule 470 kHz £2:25
P.&P. 20p. Full spec. and connection details supplied.
Pye VHF/FM Tuner chd covering §8-108 M/Hz. 10-7
M/Hz LF. output. 7-8 Volt + ea: th. Supplied pre-
ahgned with full circuit diagram with precision-geared
FM gang and 323Pf -~ 323PT A.M. Tuning gang only
£3:15 F B. & P.35n.
STEREO DECODER
SIZE 27 » 37 x 47 ready built. Pre-aligned and tested
for 9-16V neg. earth operation. Can be fitted to almost
any FM VHF radio or tuner. Stereo beacon light can
be fitted if required. Full details and instructions (in-
clusive of hints and (ips) supplied. £6-00 plus 20p.
P. & P. Sterco beacon light if required 40p extra.

MAINS OPERATED SOLID STATE
AM/FM STEREO TUNER

200/240V Mains oper-
ated Solid State FM AM
Stereo Tuner. Covering
M.W. AM. 540-1605
KHz VHF/FM 88-108
MHz.

Built-in Ferrite rod aerial
for M.W. Full AFC and
AGC on AM and FM.
Sterea  Beacon Lamp
Built in Pre-amps with varable output

Indicator.

voltage adjustable by pre-set control, Max ofp Voltage

£00m/v RMS into 20K, Simulated Teak finish cabinet.

;‘;ﬂé match almost any amplifier. Size 83"w % 47h =
apPPIox.,

LIMITED NUMBER ONLY af £28-00 — £1-50 P. & P.

MAINS TRANSFORMER

Pri. 0-110 and 240. Sec. 28v at 1-8 amps. Also tapped
at 12v -3 amp. O?Erau size Z3h x 31'w x 23°d.
£2-50 + £1-00P.

10/14 W,-\TT HI-F1 .Ai\-lPLIFIER KIT

A stylishly finished monaural amplifier with an output
of 14 watts from 2 EL84s in push-pull. Super repro-
duction of both music and speech with negligible hum.
Separate inputs for mike and gram allow records and
announcements to follow cach other. Fully shrouded
section wound output transformer to match 3-15 Q
speaker and 2 independent volume controls, and
separatc bass and treble controls are provided giving
good lift and cut. Valve line-up 2 ELS84s, ECC83,
EF86 and EZR0 rectifier. Simple instruction booklet
25p -+ SAE (Free with narts) All parts sold separately.
ONLY £14-50 P. & P. Also available rcady
built and tested £19- 00 P. & p.£1-40.

“pOLY PLANAR'™ WAFER-TYPE, WIDE RANGE
ELECTRO-DYNAMIC SPEAKER

Size 113" % 144F" ¢ 14" deep. Weight 190z, Power
handling 20W r.m.s. (40W pcak). Impedance 8 ohm
only. Response 40Hz-20kHz. Can be mounted on
ceilings, walls, doors, under tables, cte., and used with
or without baffle. Send S.A.E. for full details.

Only £8-40 each + p. & p. {one 90p, two £1-10).
Now available in either 87 round version or 417 = §i”
rectangular. 10 watts RMS 60Hz-20KHZ £5-25 —
P. & P. (one 65p. two 75p).
SThE MA “PRE-AMP. Sens. dmV infor
100mY out. 15 to 35V neg. earth. Equ. = 1dB from
20Hz to 20KHz. Input impedance 47K, Size 137 x
24" x 55" H_£2-60 ¢ 20p P& P

27 PLASTIC CONE HF T“’l:.l:.'lh.l{ 4 ohm, £3-50 per
matched pair + S0p P. & 5

HARVERSONIC SUPERSOUND

10 - 10 STEREO AMPLIFIER KIT
A really firstclass Hi-Fi Stereo Amplifier Kit. Uses 14
transistors including Silicon Transistors in the first five
stages on each chanmel resulting in even lower nojse
level with improved sensitivity. Integral pre-amp with
Bass, Treble and two Volume Controls. Suitable for use
with Ceramic or Crystal cariridges. Very simplc to
modify to suit magnefic cartridge—instructions in-
cluded. Output stage for any speakers from 8 to 15
ohms, Compact design, all parts supplied including
drilled metalwork, high quality ready drilled printed
circuit board with component identification clearly
marked, smart brushed anodised aluminium front
panel with matching knobs, wire, solder, nuts, bolis—
no extras to buy. Simple step by step imstructions
enable any constructor to build an amplifier 0 be
Droud of. Brief specification: Power output: 14 watis
r.m.s. per channel into 5 ohms. Freguency rcsponse:
ES SdB 12-30,00¢ Hz Sensitivity: betier than 80mV into
1M Q: Full power bandwidth: +3dB 12-15,000 Hz.
Bass boost approx. to  12dB. Treble cut approx. to
—16dB. Negative fredback 18dB over main amp.
Power requirements 35v_at 1-0amp.
Overall Size 12*w. = 87d. x 2§°h.
Fully detailed 7 page construction manua] and parts
list free with kit or send 25p plus largc S
AMPLIFIER KIT . 50 P. & P. 80p
(Magnetic input cumpomams 33p r.xu-a)

£5-50P. & P. 95p

£5-50 P. & P. 95p

POWER PACK KIT
CABINET ..
SPECIAL OFFFR—onh £13 75 if all 3 items
ordered at one time plus £1-25p. & p
Full after sales Set’vice
Also avail. ready built and tested £31-25.P. & P. £1-50.

HARVERSONIC STEREO 44

A solid state sterco amplifier chassis, with an output of
3-4 watts per channel into 8 ohm speakers. Using the
latest high technology integrated circuit amplificrs with
built in short term thermal overload protection. All
components including rectifier smoothing capacilor,
fuse, tone control, volume controls, 2 pin din speaker
sockets & 5 pin din tape rec./play socket are mounted on
the printed circuit panel, size approx. 93 = 23" - 17

max. depth. Supplied brand new & tesied, with kuob‘s

brushed anodised aluminium 2 way escutcheon (1o allow
the amplifier to be mounted horizontally or verticallylat
only £9-00 plus 50p P. & P. Mains transformer with an
output of 17v a/c at 300m/a can be supplied at £1-50 +
40p P & P if required. Fall connection details supplied.

HA34 3 Valve Audio Amp. 4% w. output ready built and
tested £8-504+£1-40 P. &P. Also HSL *FOUR’ amp-
lifler kit. £8-00 + £1-40P. & P.

All prices and specifications correct
at time of press and subiect to
alteration without notice.

HARVERSON SURPLUS CO. LTD.

{Dept. EE.) 170 MERTON HIGH ST., LONDON, S.W.19. Tel.: 01-540 3985

A few minndes from South Wimbledon Tube Slation.

Open 9.30-5.30 Monday to Friday. #.30-5 Saturday. Closed Wednesday.

PLEASE NOTE: P. & P.
CHARGES QUOTED APPLY TO
U.K. ONLY. SEND SAE WITH
[ ALL ENQUIRIES.

BUILD A

SPECIAL SKILLS
SPECIAL EQUIPMENT

NO

SYNTHESISER!
REQUIRED

THIS is the Catalogue you

fo solve your
compqnent

Jbuiying

The finest components
catalogue yet published.

Qver 128 A-4-size pages.

About 2,500 items clearly
listed and indexed.

Nearly 1,000 iliustrations.
Bargain list sent free.

At £1:25 incl. p. & p. the
catalogue is a bargain.

Send the coupon below now.
HOME RADIO (Components) LTD.,
Dept. EE., 234-240 London Road,

. Mitcham, Snrrey CR43HD

Using DCE l:ro (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 BH229AR
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— D E===3 = =3 = ——1 == == -— =T =3
r Please write your Name and Address in block capilals”
NAME. ... .. S e s

R L
HOME RADIO (Componentsj LTD. Depr. EE Ll :n" ':19
234-240 London Road. Micham. Surrey CTR4 3HD ondan 9179566)
- - .- - amn G ik NS -

!
i
1
.................................................... i
J

POST THIS COUPON

with cheque or P.O. for £1°25
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Everyday Electronics, December 1978



WORKSHOP
~ MATTERS

The Great 13A Fuse Fallacy

The flat pin 13-amp plug has been
the standard British domestic plug for
a number of years, and whilst the con-
cept is a laudable one, the realisation
of that concept leaves much to be
desired. The concept was, of course,
that the user of the plug fitted a fuse
appropriate to the equipment in use,
up to a maximum of 13 amps, and if
necessary a fuse having a much lower
rupturing value could be fitted, so
affording the maximum protection to
the equipment being protecied.

So much for the concept, but what of
the realisation? The realisation was
the sale of plugs already fitted with a
13-amp fuse, with no thought of the
equipment to be protected, and
certainly with no thought of giving
advice to the hapless user, who chesr-
- fully fitted the plug onto anything and
everything, and thereby, aibeit guiie
innocently, created potential hazards
to life limb and property.

Now why should a 13-amp fuse be a
hazard ?

In order to answer this, we have io
ask the question: “what is a fuse and
why is it fitted, and where?” The
answer is that a fuse is a specially
designed weak link placed in series
with any circuit to protect that circuit
and the user should the current exceed
a specified value. And this is where the
conceptual realisation of the 13-amp
plug has so dismally failed, in my
opinion, because the equipment may
not draw 13 amps, and in many cases
will draw significantly smaller currents.

Let us return, momentarily, to the
13-amp plug, and consider its implica-
tions. Now we know that the total
consumption of any equipment is the
wattage, and the wattage in turn is
given by multiplying the current drawn
by the voltage applied. Conversely, the
current drawn can be calculated by
dividing the wattage by the voltage,
and the voltage can be calculated by
dividing the wattage by the current.

The nominal mains voltage in the
UK is 240 volts, within a tolerance
decided by the CEGB, but the actual
folerance can be greatly influenced by
the loading on the “spur” and upon
the time of day or evening. For example,
I live in the country, and my own mains
voltage drops guite significantly when
all the neighbourhood ladies, bless
‘em, are indulging their culinary
prowesses! To continue: 13 amps
times 240 volts gives a wattage of 3,120,

By Harry T. Kitchen

and that, if you care to think about it,
is a lot of expensive wattages.

How often do you cheerfully con-
sume 3,120 watfs? An electric fire,
going flat out, will approach this
figure, but what else that you have,
that is portable, that is not an electric
cooker, consumes so much electricity ?
Precious little I'll warrant. Think about
it for a moment, and if necessary
do a few simple sums about the
elecirical or electronic equipment that
you use, and when you've done so you
will see the ufter fallacy of seliing
13-amp plugs complete with 13-amp
fuses; in my book it ought to be a
criminal ofience.

Rules of Thumb

There are regulations which, if one
cares to study ihem, and perhaps
more imporiant, if one can undersiand
the legalisiic jargon, will ouline the
precise measures to be adopied. Such
pedaniic accuracy is by no means
essential, and a few simple rules of
thumb will enable all equipment to be
fused such that the maximum of pro-
iection can be obtained.

The first rule of thumb is io use a
fuse value no larger than is necessary,
the value being calculated by dividing
the watiage by the voltage.

Here we come up against a practical
difficulty, that of obtaining suitably
rated fuses; the lowest current rated
fuse is the 1-amp fuse, and here we
are talking strictly of the 13-amp plug
itself. So, perforce, we must use a
1-amp fuse even if the calculated
current is significantly lower, and this
value will be perfectly safe. _

However, mains surges, or equip-
ments having higher current consump-
tions than calculated, or fuses having
a lower rupturing current than marked,
may cause the fuse to blow, even
though there is no actual fault in the
equipment. It is therefore prudent to
add a contingency allowance to the
calculated rating, and a value between
50 per cent and 100 per cent is normal.
So if your calculated current is, say, 1
amp, use a fuse of 14 amps or even 2
amps. But no higher.

An Exception

An exception fo the rule involves
inductive, capacitive, or tungsten
circuits, where for a finite fime a
current greater, or much greater, than
calculated flows, and then reduces to
the calculated value.
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The surge current for inductive and
capacitive circuits will depend on the

inductance or capacitance present, but

it is interesting to note that, with car
bulbs at any rate, the filament re-

sistance when cold is approximately.

one eleventh the hot or working
temperature, and so for a finite time
the current is eleven times that
calculated. Fortunately, that time is
measurable in milliseconds, and one
does not have to use fuses uprated
by a factor of eleven! A factor of three

or four times is adequate for domestic

lighting.

Anti-surge Fuses

With inductive or capacitive loads, the
only method of fusing that is likely to
be effective all round is that of using
anti-surge fuses which will withstand
an increased load for a finite time,
typically ten times rated current for a
period of 10 milliseconds to 20 milli-
seconds. Such fuses will withstand
the initial surge of current, but will
still blow, usually with time to spare—
but not always—so be careful if the
current exceeds the nominal value for
an appreciable period of time.

Fusing equipment is essental, and
the above maligned 13-amp plug,
which let me repeat is fundamentaily
sound in concept, may very well prove
to be better than nothing at all. But the
margin of safety is so much greater
when just a little time is faken to work
out a few simple maths, and then use
the fuses most appropriate to the
application.

Until the authorities see fit to ban
the sale of plugs complete with 13-amp
fuse and also offer concrete and
simple advice on choosing the most
appropriate fuse, it is up to the intend-
ing user to help himself. lts very
simple and well worth while.

“When you come home, will you carry on
making your special gadget that minimi the
risk of accidents in the home?"”
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VARIABLE CAPACITORS With Direct Drive. 5pf i« 75p, 10pf & 75p, 30pf @ 35p,
S0pf 2 50p, 125 + 125pf @ 55p, 100 + 200pf @ 55p, 250 + 250 + 20 + 20pf @ 55p.
500 + 500pf @ 60p;, with S.M. Drive. 250 + 250 + 35 1 95 + 25pf @ T5p, 365 + 365 +
265pf @ 66p. 10X CRYSTAL 100KHz + 1MHz with CMOS Calibrator Circuit @ £2.
SOLDER-IN FEED THRU's 5-3pf, 300pf, 1000pf All at 20p 20z, &~ COIL FORMERS
With Core @ 6 for 25p, " COIL FORMERS With Can @ 3 for 10p. 285 KHz
CRYSTALS FT 241A TYPE & 20p, 10 for £1-20. CMOS 1.C's CD 401 @ 10p,
CD 4007 @ 10p, CD 4011 & 10p, CD 4020 & 80p, 4029 @ bOp. VHF FETS J 310 @ 20p,
9N 3818 Type @ 6 for 75p, 40673 Type @ 33p.

MINIATURE ROTARY SWITCHES 2 Pole 4 way @ 20p, 3 Pole 3 way @@ 40p, 1 Pole
10 way 2 Bank @ 40p. 100 MINIATURE DIODES CV 8637 Preformed Leads @ 50p,

L.F. CA 3011
3 PIN PLUG A:ND SOCKE!' LIKE RS EUROPEAN TYPE with 2 Meires of Cable
at75p pair. 200 ASSORTED £, 3w, RESISTORS & 75p. 50 ZENER DIODES 2 Watt
Assorted Untested @ 57p.

MULLARD SEMI-AIRSPACED TRIMMERS 10pf @ 15p, 20pf i@ 15p.

VHF TETFER TRIMMERS 10pf @ 18p, DAU TRIMMERS 9pf @ 10p, 38pf & iﬂp:"
45pf @ 10p, 125pf @ 12p, 140pf @ 15p.

100 ASSORTED C280 CAPACITORS for 57p. 2 GHz STRIPLINE NPN TRAN-
SISTORS @ £1. MIDGET ROTARY SWITCHES 1 Pole 24 way 4 Bank @ £1.
VHF AERIAL FILTER wiih BNC SOCKET Box size 3. 7 x 1" x 1” at 55p each.
50 ELECTROLYTIC CAPACITORS Assorted @ 57p. 50 BC 167-8-9 TRAN.
SISTORS Assorted Untested & 57p, 50 AC 128 TRANSISTORS Branded but Un-
tested @ 57p. 50 VARI-CAP DIODES LIKE BA 102 Untested @ 57p. 6 PIN DIN
PLUG AND SOCKETS @ 25p pr. 3" Dia. by 3" Long RIEBED CERAMIC COIL
FORMERS @ 35;:. FINNED HEAT SINK For Two Plastic Power Transistors @ 75p
(P&P 15p). 50 TUBULAR TANTALUM CAPACITORS for £1. 30 ASSORTED
16XAd CRYSTALS @ £1-10. 20 ASSORTED FT 243 CRYSTALS @ £1-50.
20 ASSORTED FT 241A CRYSTALS @ £1-10. MINIATURE MYLAR CAPA-
CITORS -01uf 50v.w., -1of S0v.w., both Zﬂn doz. 10 AMP 5.C.R's 100 PIV @ 259
400 PIV @ 50p, 800 P!V @ B0p. LM 380 AUDIO I.C. with various circuifs & WP
800 MHz NPN STRIPLINE TRANSISTOR BF 362 i 25p.

1uf 25v.w. ELECTROLYTIC CAPACITORS @ & for 25p. SPECIAL 3 GANG
MINIATUPE VARIABLE CAPACITOR 25 + 25 + 25pf @ T5p.

MAINS TRANSFORMERS 220 volt Input. Type 1, 24 voit Tapped at 14 volt 1 amp
w £1-30 (P&P 25p). Type 2, 22-0-22 volt 500mA @ £1-60 (P&P 25p). Type 3, 45 volt
6 amp iz £4-58 (P&F 95p). Type 4, 20 volt 2 amp Twice 10 volt T amp Twice @ £4-50
{P&P 95p). Type 5, 45 voli 2 amp 45 voit 500mA & £3-50 (P&P 85p).

=

400mW GOOD UNMARKED ZEMERS 3-6v. 58w, 10w, 11v, 12v, 13v, 16v, 18v, 2dv,
30v, 33v, 36 volt. All at 10 for 40p.

Please add 20p for postand packing, unlees
QOversess or

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

erwise stated, on U.K. orders under £2,
rs al cosl.

EHENASHNE electronics

56 FORTIS GREEN RD., MUSWELL HILL, N10 3HN
TELEPHONE: 01-883 3705

OUR LATEST
CATALOGUE
CONTAINS FREE
45 pence WORTH
OF VOUCHERS

CONTAINS MICROPROCESSORS + BOARDS,
MEMORIES, TTL, CMOS, ICs, PASSIVES, ETC., ETC.

SUPERSAVERS

ALL FULL SPEC DEVICES
TIMER
741 555

TEXAS RED LED

TIL209

(INC. CLIP)
5 for 4 for 10 for

£1.00 £1.00 £1.00

VAT INCLUSIVE PRICE - 25p P. & P.

A4 IC BOOKLET

SUPPLIED FREE WITH ORDERS OF ANY ICs WORTH
£5.00 OR MORE, CONTAINS CIRCUITS, PIN CON-
NECTIONS AND DATA (35p + SAE IF SOLD ALONE)
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You must try our fabulous new range of
‘ELEKITS’ for an easy build introduction
to electronics. All kits, and there are many
to choose from, come complete with case,
easy to follow instructions and ALL
COMPONENTS. Battery powered {not
supplied) for safety and economy —
ELEKITS will give hours of enjoyment —
: learning as you build. A small selection
ACE MAILTRONIX LTD from the ‘ELEKIT’ range is shown below.
Dept.  Tootal Strest

oo, W orire WF1 53R Witch this space for future kits!

¥ FABULOUS ¥

FREE
*FORSEND?,,ZO;HUR*

= _—— W _
ALL KIT PHICES INCLUDE VAT

COMPONENTS

The ACE 2nd edition iliustrated catalogue shows a considerably
enlarged range of components, modules, ‘Elekits’. Many PRICE
REDUCTIONS from edition one. Cnmponent range includes —
CAPACITORS, HARDWARE,CASES, LED's,VERO PRODUCTS,
RESISTORS, RS COMPONENTS TRANSISTORS DIODES,
SERIS, TES (Lmear TTL, CMOS, Audio), SWITCHES PLUG

SOCKETS, BOOKS TRANSFDRMERS, TOOLS, SPEAKER

AND TEST EQU!bMENT. Typical VAT inclusive prices:—

LEDSRED . ... .. 15p INIOEEE ST e 54p
LED's GREEN . ... 25p 2N3702/3/4/5. . . . . 1ip
8-pin ICSKT ..... 15p IN3GTY = 24p
ACT26 20p e C:leyih et e 7p
REFIBI= o=t = =S INATAS =i 4p
BC107/8/9. . . . . .. 13p INdOGL. .~ - 5p
BELIHIBO = 19p Wed— - == —— 25p
BC182/3/4L. . . . .. 11p Zener BZY88 . . . . . 12p
BC212/3/4L . . . . .. 11p TA B i 22p
BCb47/8/9. . . .. .. 13p BEhl= e 35p
BC557/8/9. . . .. .. 15p 4001 = 5 20p
BEVI0EIE—= 20p FA06 15p
BEYS0/1/2 . . . . .. 23p FAO0 s e 62p
O e 16p Pushsw. . . ... ... 16p
RS e 35p Slide toggle . . . . . . 19p
ZEATOTSRI 14p W/C switches . . . .. 54p
2NIBIGGc . 13p 0.25 CF Res. . . .Bpper 3

COMPONENTS FOR ‘EE’' PROJECTS
Component lists with prices available for all ‘EE’ projects from
October 1877 onwards. Send s.a.e. stating project and month of
publication (max. 4 projects per s.a.e.).
TEACHIN-TEKNT - . = = o i oo £16.00

SEND 30p FOR THE ACE ILLUSTRATED CATALOGUE
WHICH INCLUDES FULL LIST OF COMPONENTS, KITS AND
I READY-MADE MODULES. 30p REFUNDED WITH FIRST [
ORDER OF £5 OR MORE.
I

NAME

ADDRESS
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GREENWELD

443 Millbrook Road Southampton
S0O1 OHX Tel(0O703) 772501

All pncas quoted include VAT. Add 25p UK{BFPO Postage. Most orders des-

n day of ipt. SAE WIth enuulrlet please. Mlllﬂll.lﬂ ORDER VALUE
£1. Omgia!ardars etc. (Mi £5). Export/
Wh | list now ilable for honﬂ-ﬁda traders.

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 inclusive prices
PRICE 30p + 15p POST

KITS OF BITS
FOR THIS
MONTH’S EE
PROJECTS

FUZZ BOX
All parts including die cast box £4-00

WATER LEVEL ALERT

Al components Inc. earpiece, vero,
studding, cable and 2 boxes 115 = 75 =
3Bmm. £3-95 (without boxes £2-75)

VEHICLE IMMOBILISER
2_:,! parfs including refay but not PCB
00

MICROPHONE AMPLIFIER
All compartments including case and
hardware £2-00

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 detailed list.

CAR FLASHER
;ic three components required for just
tp

AIR-FRESHENER KIT
See our half-page ad. elsewhere in this
issue for details.

NOTE: A more detailed list of parts
supplied in these and other kits is available
on receipt of a SAE

Kits of last month's projects still available.

“DOING IT
DIGITALLY™

This new series which staried last monih
is bound to be a big success. We supply 2
complete set of parts (as we did for last
years’ Teach-in series) for ust £19-75 +
£1 post for the Electronic Test Bed, and

first 6 parts.

The GREENWELD

Amplifier Kit

Ideal for the beginner to make, this kit is
complete right down fo the last screw!!
Easily constructed on the PCB provided,
the 4 transistor circult will give 2W output
from a crystal cartridge. Battery version
£1-75, or with transformer for mains
operafion £3-85

£2-75 for additional perts required for

PC ETCHING KIT MK Il

Now contains 200 sg. ins. copper clad
board, 1Ib. Ferric Chioride, DALO etch-
resist pen, abrasive cleaner, two mln[aiule
2¥i;jhi$ dish and instr

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

4 SAYE ON TIME—No delays in
waiting for parts to come or
shops to open!

+* SAVE ON MONEY— Bulk buying
means  lowest  prices—just
compare with others!

* HAVE TH'E RIGHT PﬂRT—-—No
ork or
necessary!

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

K001 50V ceramic plate capacifars, 5%. 10
gaesasch value 22pF to 1000pF. Tofal 210.

K002 Extended range. 22pF to 0-1xF. 330
values £4-90

K003 Polyester capacitors, 10 each of these
values: 0-01, 0-015, 0-022, 0-033, 0-047,
0-068, 0-1, 0-15, 0-22, 0-33, 0-47xF, 110
altogether for £4-75

H004 Mylar capacitors, min 100V type. 10
each all values from 1000pF to 10,000pF.
Toial 130 for £3-75

K005 Polystyrene capacitors. 10 each value
from 10pF to 10,000pF. E12 “series 5%
160V. Total 370 for £12:30

K006 Tantalum bead capacitors. 10 each of
the following: 0-1, 0-15, 0-22, 0-33, 0-47,
0:68, 1, 2-2, 3-2, 4-7, 6°8, all 35V; 10..'25
15/16 22/16 33/10 47(6 100/3. Total 170
iants for £14-20

K007 Electrolytic capacitors 25V working
smail physical size. 10 each of these pop-
ular values: 1, 2-2, 4-7, 10, 22, 47, 100pF.
Total 70 tor £3-50

K008 Extended range, as above, alse
including 220, 470 and 1000uF. Total 100 for
£5-90

K021 Miniature carbon fllm 53¢ resistors,
CR25 or similar. 10 of each value from 10R
to 1M, E12 series. Total 610 resistors, £6-00
K022 Extended range, total 850 resistors
from 1R to 10M £8-30

K041 Zener diodes, 400mW 5% BZYSS,
efc. 10 of each value from 2:7V to 36V.
E24 series. Total 280 for £15-30

K042 As above but 5 of each value £3-70

TRANSFORMERS

All mains primary: 12-0-12V 50mA 85p;
100mA 85p; 1A £2.50. 6-0-6Y 100mA
B5p; 11A £2-40. 9-0-3V 75mA 85p: 1A
£2-10. " Multitapped fype 0-12-15-20-24-
30V, 1A £3-95; 2A £5-35; 3A £6-90; 20V
234 £3-890; 25V 13A £2-25; 12V Sh £4;
24V BA £7-50; 0-22-34-41V. 4A £7-50;
20V @ 300mA twice £2-50; 12V & 250mA
twice £2-00

RELAYS
WE4T Low profile PC mntg 10:<33x 20mm
BV co;l' SPCO 3A contacts. 83p
32 Sub. min type, 10K19x10n‘|m 12V

cml DPCO 2A contacts £1-15
WT01 6V SPCO 1A contacts 20 <30 25mm
Only 56p
Wa1T 11 pin plug in relay. rated 24V ac,
but works well on 6V DC. Contacts 3 pole
cfo rated 10A

Wasig 12v wSDR DPCO 1A contacts.
Size 2922 1Bmm. min plug-in type 72p
WE39 50V ac (24V DC) coil. 11 pin plug in
type. 3 pole cfo 10A contacts. Only 85p
W Open construction mains relay,
3 sets 10A cfo contacts. £1-
Send SAE for our relay list—84 types listed
and jllustrated.

HEAT SINK OFFER
Copper TO5 sink 17mm dia > 20mm. 10 for
40p; 100 for £3; 1000 for £25 -

POLYTHENE SHEET

Size 36 x 18" 200g. Hundreds of uses
argund the home. 100 sheets for £1-50.
Box of 1500 for £19

SOLDERLESS CIRCLIT BOARDS
“0na 1Gr each circyit™

“ée(board
Q‘ satents pending
Build

Your Circuits

Just Once

ORCUS

InMinutes...

It's crazy to build, unbuild, construct and destruct your circuits on expensive
“‘Breadboards*’. Now very economically on WONDERBOARD, you plug your
components into one side of the board, the wires into the other, and you
install the finished circuit in your equipment. They're like PC boards, but

no soldering {which is enemy No. 1 of prototypes). Change any wire or
component any time without disturbing others. Up to six interconnecting
wires and one component lead into one multicontact. WONDERBOARDS
accept all [C's from 4 1o 60 pins and discrete components too.

Reliable? They conform to applicable sections of USA Military Standard
MIL-A-46 146 and are used by the US Navy. You can't ask for better.
WONDERBOARDS the universal board for equivalents of single-sided,
double sided, plated-thro” hole, and multilayer printed circuits.

“Smatl Waonder™
12 I1C DIL—14 capacity

“Big Wonder"
48 1C DIL—14 capacity
{Equiv. No. tie-points 1302) (Equiv. No. tie-points 5208])

£2.80 £11.20

All prices include VAT and P&P. Send chegue or postal order to:—

CHARCROFT ELECTRONICS LIMITED
Charcroft House, Sturmer, Haverhill. Suffelk CES 7XR
Telephone: Haverhill (0440) 5700 Telew: 817574
See us at BREADBOARD ‘78 21st—25th November 78
Seymour Hall, London W1, Stand F10

7" x 9" x

TUAGC

TRANSISTOR UNIVERSAL AMPLIFICATION CO. LTD.

PHONE 01-872 3137/672 9080

MANUFACTURERS OF QUALITY AMPLIFICATION AND LIGHTING
CONTROL SYSTEMS

NEW FROM TUAC

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

AMPLIFIERS

Featuring—Eiectronic Short Open and Thermal Overload Protection.
Brief Spec.—Input Sensitivity 0-775 v. R.M.5. {0.D.B.] at 25K Ohms.
Frequency Aesponse 20 Hz 20 KHz T-H.D. at full power 0-1%.

Hum and Noise—100 dE Relative full output.

T.D. 500 300w ino 2 Ohms. 220W into 4 Ohms. 140W imto

8 Ohms.
Power supply P.5.300

T.D.150 150w into 4 Ohms. 100W into & Ohms.
Power supply P.5. 150

T.D. 150 60 Version 60W into 8 Ohms. 40W into 15 ORMS. .- £1775
POWERsHpRRERIS B0 £15-50
Note—P.S. 300 will drive 2 T.D. 150 amplifiers

All ousput ratings are B.M.S. continuous sine wave outpul.

TO ORDER BY POST
05 payable to TUAC LTD (EEIQ&)or guoie Access/Barclay Card Noo (We
wne orders 01-672 30801

Fostio—
TUAC LTD., {(EEI08} , 119 CHARLMONT ROAD, LONDON SW17 9AE.
Send stamp for our free 28 page catalogue of LISHTING & AMPLIFIER MODULES, stc.
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'YOu master

e the pract i c a l way

1. Build an oscilloscope.

As the first stage of your training, vou 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 understan

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 asaself-
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. '

on hasic circuits.

We show you how to conduct experiments on a wide -
variety of different circuits and turn the information
geined into a-working knowledge of testing, servicing
and maintaining all types of electronic egquipment,
radio, t.v. etc.

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 excellent example
of current electronic practice.

i B B B B e —
Post now, without obligation, to:-

BRITISH NATIONAL RADIO &
ELECTRONICS SCHOOL

P.O. Box 156, Jersey, Channel Islands.

4

NAME
ADDRESS

_L R D e e i
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crReEeNWELD Electronic Air Freshener Kit
: U\ =

This novel kit contains everything you need to make one of the most
advanced air fresheners of its kind. Styled to take its place in any room
in your home and do its job quietly and unobtrusively.

14

ONLY £i95 + G
B’% /\MSTAGE & P‘\cKlN/

The automatic timing cireuit switches on a fan for a few seconds at regular
intervals to send an odour neutralising fragrance into every corner of your room.

The kit includes components for EITHER a 4 or 15 minute timing circuit,
minizture D.C. motor and moulded parts in high impact styrene to provide an
easily maintained, elegant appearance.

As featured in Nov issue of EE

Please send me air freshener kit(s)
with 4/15 minute timer at £8.50 (inc. p. & p.}
KIT INCLUDES A SUITABLE GEL FRESHENER FREE

Send To
GREENWELD ELECTRONICS
443, MILLBROOK ROAD

SOUTHAMPTON | enclose a cheque/P.O for £ ... e tee e
S0O1 OHX o areemweld BElecomes NAME = = T 0 e
T MTR I K Y ONE STOP SHOPPING. PCB’s, Components,
(DEPT. E.E) ll;lardware, Cases, Part Kits and Full Kits. A compre-
: 2 ensive service to the E.E. Constructor. PRICES inc-
217, Toll End Road, TIPTON, West Midlands DY4 OHW RESHVARYEAIESEE VAT. P & P 30p per order.
Mag i . - -
Issue Project |; Ref | PcBi Pack | Pack Case | Total DOING ‘T DIGITALLY
Jan. 78 Audio Visual Metronome | Eo01 B5* 1-88 | - 217 78 . 5-50
Touch Switch | £z | 72! 108 — — 13 | TTL ELECTRONIC TEST BED
Code Serambler | E002 L e S R | 1-50 45 | 5-54 .
Rapid Diode Check || Eoos | 52 | % | 48 a5 zzs | Full kit £21-50
1 i HEE
Feb.78 Car Alarm Eo5 | 80% 132 | 17 165 | 548 o -
Lead Tester | Eoos | 51t 198 1:61 73 | 17 | Additional components for first six parts only £3-00
ghési; L}isahéDispE'tay E0O7 ‘ 1-75 | 819 | 5-;3 3-15 | 19-38 —_—
o r Converte: BO0* 2 1- 1-65 = 2 2
ik ¥ L R 174 55 ! 537 | BOTH KITS (special price) £24-20
Mar.78 Audio Test(2p.c.b's) | Eoog | 1-74=| 708 5-98 — 1478 B
.R. Subsfitution 1 | i - - | . i i
: Chaht s | B | er| 268 g | ,92| 222 | Price include VAT and P & P
Weird Sound e | | 27 117 mi Scm i = —
Apr.78 Roof Rack Alarm E0i3 | 60* ‘ 1:52 1-71 — | 383 ial Fi Off ith Test Bed Kit purchased
Mains Delay Switch || Eotd | oar| s 768 | 25 1248 | | BLuS ;s;:s:- = ;ﬁhuni’e:;o:w o
B I E015 | 60 | 1-45 9% 45 45 | 10 Asst. Capacitors
May 78 Flash Meter I| eots | 75 | 345 &40 70 | 11-09 Voucher worth 50p for next purchase.
Mains Meter Il Eoi7 | 54° 41 40 —| 1-35 = =T
Power Amp-Teach-In EQig | = 1-55 — _ 1-55 = :
Pawsr Pack | Eots | 7n'| 1-32 1-45 2-p4 | 5-71 CHRONOSTOP }I'EI-E;;:EEI-RTETER
| | 4 ov
Jun.78 Tele-Bell | Eomo [1-00°| 294 | e85 _ 106s | Aug 78 EE32 Comaplete Kit including
nsitu Transistor Tester | Eop1 | es=| 122 2-44 79 | 510 Complete Kit including = CASE with Screen printed facia
5.W. Receiver—Teach-In I Ep22 | — 2-6 - — 261 CASE with Screen printed facia PCE with screened component
Power Slave il E023 1-75 | = = — | 1-7T5 PCE with screened component layout
Visual Continuity Tester il Enz24 — 56 1-88 1-65 | 4:09 layout 5 = Full assembly Instructions.
| Full assemblly instructions PRICE inc. VAT and P& P
Jui.78  Auto Night Light Eoz5 | 85° | &7 332 | 205 | 938 PRICEinc. VAT and P & P- £19-30
Shart Wave Radio Eg25 | — | 503 2.8 —| 188 £29- An optional exira Display and
Quagmire EQ27 | 1-40% 4-72 il —| 7-38 A Kit with a professional finish Drive Inc. components is avail-
Logic Probe E028 | 50% 92 45 78| 268 Part kits available on request. able at £2-75.
Aug.78 Slave Flash Emon | 55% | 2417 == — | 272 = ;
M.V Mini Radio | Eoo | 50¢ 208 1-75 a5 | 478 OVER 150 KITS NOW AVAILABLE for projects from
T e S Al G vt It Eoat a5+ 175 1-41 2-40 | 12-41 EVERYDAY ELECTRONICS; HOBBY ELECTF'{I'%I,\EEE i
S i i | TERNATIONAL.
Sept. 78 RF Signal 6 e : _ |4 ELECTRONICS TODAY IN
{S;nutnldrt‘g TR Efe = S 22 = =2 | EDUCATIONAL ENQUIRIES WELCOME.
uitar T Booster 75 | = -35 - 2 = = -
CarI ggt!:rr;rese:feslﬁdicamr | Egg | 65% : s$ ﬂ : a_° i i,g Please send S.A.E. for details, nammEgEklt and kit ref.fand
| | | .C.B's designed to E.E. circuit specifica-
Oct. 78 CMOS Radio - I o3y [1s5*| a2 | 305 | 2541032 e Caaigie st = 2
Fuse Checker E03z s i %2 | 70| 180 tions.
Treasure Huntar E039 | 1-25 486 | 537 | 2-54 |14-02 lenh
Nov. 78 Audic Effects Osclllator ED42 |  — 12 30 | 78| 1-40 VISIT OUR SHOP AT s ept?ne
Water Lovsl Alert £0e3 | 70° | 125 | 45 | 158 3-98 or Letter
ombination Lock 45 | 2-55% | -3 8500 | 2- 17-48- -
Hot Line Game E0dE | Ts5* e gg o.go | Z_DB | 4-57 32 Ma.fket Place,
Dec. 78 Car flasher wamning 08 | Prices available Great Bridge, Tiptonl
Ignition Immokili | o =
s Mini-Module Micro Amp I e ganast West Midlands.
900 Everyday Electronics, December 1978




MAIL ORDER DEPT.

CRESCENT RADIO LTD.

1, ST. MICHAELS TERRACE, WOOD GREEN, LONDON, N22. 45].
PHOMNE 01-888 3206

“FLiP""!
AN ELECTRONIC VERSION OF
TWO-UP OR ODDS AND EVENS.
We supply a complete kit of parts
which includes a strong case and
attractive front panel to give the
finished game a long life and professional
appearance. Full assembly instructions
are supplied.
“If you can solder you can make this
great game.'' An ideal first project to
introduce you to eiectronics.
Mot only will “FLIP" start you on a
great hobby but you will ewn a game
which will amuse you and your friends
for hours. POST FREE!
COMPLETE KIT: £5-25 + 8% VAT
FERRIC CHLORIDE
Anhydrous ferric chloride in double
sealed k. ‘poly packs’.
PRCIE: 559 per Ib. + B% VAT
HEAVY DUTY XOVER
2 WAY 8 OHM
A 2 way Bohm H/D Xover suitable for
Li5 systems up to 100 watt.
Fitted with screw terminals for input
and a three position ‘HF LEVEL" switch
whichselects either Flat, —3dBor— 6dB.
ONLY £3-00 + 8% VAT

A CRESCENT ‘SUPERBUY’
Goodmans 57 8 ohm long throw H/D
loudspeaker.

Mounting plate is integral with L[S
chassis and has fixing holes with centres
spaced at 5}“" {diaganally).

ONLY £5-00-12456 VAT
TELESCOPIC AERIAL - I12550VAT
11 section telescopic aerial.

Extended length: | metre {(35917)

Fully closed: 135mm (5§7)

Fixing: nut and bolt fixing through
recess at base of aerial.

ONLY 75p EACH!

LOUDSPEAKERS + 124% V.AT.
1# (57mm) 8 or 75 ohm 90p
(please state impedance req’d)
28” (60mm) 8 ohm (limited stocks] 60p
23" (70mm) 8 ohm (limited smcks] Sﬂp
5% 8 chm Ceramic 1-50
87 “ELAC’' 8 ohm 15V dual cone £5 00
8" “GOODMANS" ‘Audiom BPA’
S ohm I5WY £4-95
7" x 4”7 8 ohm 4W £2-00

LOUDSPEAKERS + 8% YAT.
127 “McKENZIE" 8 ohm 75YY Bass

£23-62
12# “McKENZIE" 8 ohm 75V dual eone
£23-62

12% “McKENZIE™ 8 ohm 75WY genem!
purpose £18-3

3 KILOWATT PSYCHEDELIC
LIGHT CONTROL UNIT
1000VY lighting per channel, max.
This 3 channel sound to light unit is
housed in a robust metal case, with 2
sensitivity control for each channel
j.e. Bass, middle and treble. Full
instructions supplied. S.A.E. for spec.
sheet. ONLY £20-00 - 8% VAT
MINIATURE TOOL SET
A 20 pe. Tool Set, precision made from
quality industrial iorged steel. Contents:
| swivel handle, 3 screwdrivers 1-5 to
3-5 mm., 2 Phillps type screwdrivers,
I awl, 3 Allen keys I-5 to 2-5 mm,,
5 sockets 3 to 5 mm., 5 hex. keys 4 to
& mm. Supghad in piasu: case. Our

price: onT 325 + 8/; VAT.

BARCLAYCARD

S.A.E. with all

‘P&P’ ORDERS UP TO £5, Add 30p
ORDERS £5-£i0, Add 50p
All orders over £10 post free!l
Please add VAT as shown.

ies pl

Personal callers welcome at: 21 GREEN LANES, PALMERS GREEN NI3
ALSO. 13 SOUTH MALL, EDMONTON GREEN, EDMONTON.

OF BA
7 ) ELIECTIRONIC

Book 2. Resistors/Capacitors
Book 3. Inductors/Diodes

" 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/V oltage-dividers
Book 5, Transistor Project Circuitry

ELECTRONIKIT

SEDUCATIONAL 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,
Electronic Organ, Timer, Light
Control, Agility Tester, Lie
ector, Siren, Horn, Buzzer,
Bird, Metronome.
Cds cell light & sound control,
Photogun, Light Oscillator, Receiver/Microphone Mixer.
Light Switch, Light and Sound illuminometer, Volimeter,
Morse Code. Ammeter, Sound Level Meter,
Field Strangth Meter, Ohmmeter, Diode & Transistor
Hygrometer, Sphygemeter, Etc., Tester, Transparency Indicator
Eic. Etc., Etc

Radio Recsiver, Transmitter,
Amplifler, Audio Generafor,
Signal Tracar & Injector,
Continuity Tester, Tel v
Photoradic Receiver, Radia

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

Mo previous experience of electronics is reqguired but
you learn as vou construct and have a great deal of fun
too. The kits are completely safe for anyone fo use,

The manuals are unquestionaby the finest and most up-to-date avaiiable
and represent exceptional value.
This series has been written in a fascinating, absorbing and exciting
way, providing an approach to acquiring knowledge that is a very
enjoyable experience. Suitable for industrial trainees, City and Guilds
students, DIY enthusiasts and readers of electronic journals.
Each part explains electronics in an easy-to-follow way, and contains
numerous diagrams and half tone blocks with construction details and
~ circuit diagrams 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,

Kits are complefe with very extensive construction
manuals PLUS Hamlyn's “All-Colour” 160 page book
“Electronics” (free of charge whilst stocks last).

ALL KITS ARE FULLY GUARANTEED. Add-
on sets (to increase the scope of each kif) are
avallable, plus spares and accessories as required.

150 PROJECT KIT £39.75 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 educational manuals, free book, VAT,
p & p (in the U.K.).

Order now: 2 .
gg'ﬁ:&*’g:‘iﬁmmv ouR '5':,'1':‘% GUARANTEE Callers at 20 Bride Lane will be very welcome.
Bromley ir\aa;jnn ‘&uur E:o:ecnwmmbr:;}fuﬁs;ﬁ:&im:;mr Trade and Educational enquiries invited.
BR2 7HP ; Cheque/P.0./Barclaycard/Access No. (or 14p for illus-

i S S S S S S S S N N Y S S S (S S trated literature) to DEPT. EE.

J Amount enclosed: £ i :

I Nome: i ELECTRONI-KIT LTD.

i = ; : 20 BRIDE LANE, LUDGATE CIRCUS,
i Sy LONDON EC4Y 8DX (01-353 6430)
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| ai imems SMAI I ADS CONDITIONS OF ACCEPTANCE
ISPLAYED AT

D e ADioHED E OF CLASSIFIED ADVERTISEMENTS
EXHIBITION, SEY- The prepaid rate for classified advertisements |, , ..« S ted subject

MOUR HALL LONDON

2126 NQY

METAL BOXES
fe A=, =

3005 Series

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

SIZES A g
82
343
283

PRICES incl. VAT & P+ P
00 £4.95
40 £13.96
70 £10.23

3008.00

Finished in brushed afu-
minium and opague bronze
glase.

SIZE A B €
2285 635 216

PRICE incl VAT & P+ P
£6.99

3009.00

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

51IZE A B c
285 130 150

PRICE incl VAT & P+P
£6.75

SEND 5.A.E. FOR NEW CATALOGUE & PRICE
LIST ALSO OUR PAMPHLET ON OUR. NEW
RANGE OF 1§ LOW PRICED METAL
CABINETS.

UK 677
0-20VDC 2.5 Amp

Stablised power
supply.

Regulation 0.15%

Max Ripple 1M/V
Adjustable current limiting.
Uses 2N3055 BD138 —
BC160 — ICLN723-C

“Led current limiting Display

£39.67inc VAT&P+P

_110- 150 MHz VHF receiver
uses AFZ39 — AF124 —
2N3819 Audio Amp TAA
611 B12. High sensitivity
super-regenerativa with
A.F. stage.

£19.95inc VAT &P+ P

UK 263/W

15 Rhythmn

Generator—

Fully wired and

tested. 240v AC

input, output level

250M/V. IMP 10K.ohm. 6 LC, 7 Trans.
17 Diodes. -
£75-35inc. VAT &P + P

AMTRON (UK) LTD.
7, HUGHENDEN ROAD, HASTINGS,
SUSSEX, TN34 3TG
Telephone: {0424] 436004

902

Room 2337,

is 16 pence per word (minimum 12 words), box
number 60p extra. Semi-display setting £4-40
per single column centimetre. All cheques,
postal orders, etc., to be made payable fo
Everyday Electronics and crossed “Lloyds Bank
Lid."” Treasury notes should always be sent
registered post. Advertisements, together with
remittance, should be sent to the Classified
Advertisement Manager, Everyday Electronics,
IPC Magazines Limited, King's
Reach Tower, Stamford St., London, SE1 9LS.
(Telephorie 01-261 5918).

to the conditions appearing on our
current advertisement rate card and on
the express understanding that the
Advertiser warrants that the advertise-
ment doas not contravene any Act of
Parliament nor is it an infringement of
the British Code of Advertising
Practice.

2. The publishers reserve the right ('.o
refuse or withd, any ad

3. Although every care is taken, the
Publishers shall not be liable for clerical
or printers’ errors or their conse-
quences.

Tapes

FULL SPEC COMPONENTS. Brand new no
surplus. %p for list. TERO, 109 Clitheroe

Stethoscope;
switches;

Road, Sabden, Blackburn, Lancs,

C60 CASSETTE TAPES in library cases 32p

each. POST PAID. Send your order
A. W. & J. M. West, 56 Frankwell Drive,

Coveniry CV2 2FB.

to:

PCB with 3 power transistors, heat sink,
20- general purpose silicon transistors,
many diodes and other useful components
£1-20; Mercury switches, 30p; Sprague

Receivers and Components

50uF, 350v capacitors, 15p, 10 for £1; P.S.U.
in case ex. eguipmeni, contains irans-

NO LICENCE EXAMS NEEDED
To gperate this miniature, solid-state
Transmitter-Receiver Kit, Only £9-75

gglus 25p P&P.
rain-Freeze’

Experiment
DREAM LAB,
speech/sounds
sound-catcher;

20p P&P.

LOTS MORE!
Prices
T.K. only).

BOFFIN PROJECTS

4 CUNLIFFE ROAD, STONELEIGH
EWELL, SURREY. (E.E.)

DISCOVER ELECTRONICS.
easy projects including: Metal Detector;
Wireless Transmitter; Breathalyser; Radios;

TRONICS, Box 62,

Uckfield, Sussex.

71b ASSORTED COMPONENTS £3-60. 3121b
£1-95. Small Audio Amplifiers. 3 Transistors
equivalent to ACI128, OC72, with circuit, 3
for £1. 300 small componenis, Transistors,
Diodes £1-50. Wire ended Neon’s 7p, 20 for
£1. No postage. List 15p refundable. Insur-
ance add 15p. J.W.B. RADIO, 2 Barnfield -

’'em  with
STROBE Kit, pocket-sized ‘Tightning
filashes’, vari-speed,
parties. A mere £4-10 plus 20p P&P.
with

with the BIG EAR
ready-made
function modules.

Send 20p for lists.
include VAT,

Lie Detector;
Burglar Alarms, etc,
plans all for £1-29 including FREE circuit
board. Mail omly, RIDLEY PHOTO/ELEC- BosiT
111 Rockspark Road,

a MINI
for discos and

a  psychedelic
pick up faini

multi-
£5-00 each plus

(Mail order

Build

Crescent, Sale, Cheshire M33 INL

foriy

Touch time-
Circuits,

former with many taps, 3 nower transistors
and other good components, £2-25; MC
1458 (Dual 741) plus data sheet, 70p: 150
assorted components £1. Postage free,
SN.P. Electronics, 170 Belgrave Gate,
Leicester LE1 3X1..

NOTE ALL PR]CES INCLUDE V.A.T.

0. CHEQUES & P/O PAYABLE FURAMA
ELEC’TRDN}CS P/P 15p—KITS 25p.
CALLERS WELCOME.

BRAND NEW & FULL SPEC DEVICES
ONLY

L.E.D.7 SEGMENT DISPLAYS
0/67-15mm sl ngle digit com/anode
1-

£
GREEN 10 £1-60 -
CLEAR 10 £1-30

SPECIAL OFFER 10 OF EACH COLOUR 40 FOR £5-00
FREE CIRCUIT OF OUR L.E.D. CHRISTMAS TREE
LIGHT CHASER WITH EVERY PURCHASE.
ELECTRONIC KITS
D-SEl\ruIi 3amp. vanable power supply S/C protected

P.C.E ALL parts EXCEPT TRANSFORMER £6-50,
WiTH TRANSFORMER £13-00 post free.
0—45volt, 3-5amp, variable power supply, S.C.R. S/C
protected. e
P.C.E. & all parts except transformer £7-
32 L.E.D.V.U. TYPE DISPLAY (STEREOJ F' .C.B. & ALL
PARTS NEEDS 12-18volt SUOma DC SUPPLY. £9-50,
suitable SunDlj‘ £3-50 +
THE FULL KIT £15-00, postira
FLUORESCENT !NVERTER WILI.. RUN 4-40wait tube

VER‘- EFFICIENT £:
VE FIXED VOLTAGE REGULATORS 1AMP
MC?‘SDSI'SHSI‘IEIIS."iBl’Z-hoIt ¥5p.
ZENER DIODES 430mwBZY 8 2-7/33volt 10p.
DIODES Indﬂci & 2, 5p, 3{4’5 ﬁp, 6/7 Tp. In4148, dp,
O A4T/90/51/95/202 |0p BY127
TRANSISTORS BC‘[DT{&I’Q 10p. BC147/8/9 10p, BC161
adp. BC170/71/72 13p, BC182/3/4 13p, BC136 BCisT
n BC212{13L 410 ‘}Zp. BCYT70{71/ "TE 17p. BFme’!ﬂ}Sﬁ
ﬁﬂ TE1071/TIP3055 50p, 2N5TTT ﬂlp
RISTORS C106D 55p, C106m

1.C.s 741 25p, NE555 30p, 7400 13p, 13{16."7}32{70}74.1121
30p, 7450 33n.1'92 42p, TM?.I’BTSD.123 55p, 141 56p, 14595p,
154 £1-10, 190 £1-15.
FERRIC CHLORIDE 2lb in FREE ETCHING TRAY
£1-10, p/p 60p.
BA?TER\" CHARGING TRANSFORMER 15-0-15
volt 2 amp, PLUS 2, 3 amp diodes, £4-50.

LED302"5

{our diglf. com/cathode

50p p.l’p, d[splay box £2-40.

Marcury Swiich T5p
Electronic  Timer  Unit
240v A.C./6-12v D.C. 49%p
Mini_Electronic Buzzers
6/8/12 volt D.C. 38p
Small Reed Switch  1lp
Large Reed Switch  12p
Changeover Type 35p
Reed Magnets 6p &1dp
Larg . circulari6p
Rssd Relay 3-12v DC 40p
Reed Bank & way 48p

geciro Magnet Coil 4-1162\1

Tape Recorder Motor Reg
9v'DC 11 x 27 15p
Enamelled Copper Wire
39,34, 36,38, 40 SWGip it
0v Neons 10p. Copper
Capillary Tube Ip it
Key Swiich & Key £1-25
Loud Sirens 6 volt DC
£1-40 ea. Buzzer Alarms
1% volt

R F. Chokes 6p. 240v AC
Motors 250rpm S5p
Miniature Push fo Test
Switch Red Button 18p
Push to Break 25p
80 Soeaker 23 T5p

TIL209 Red 15p. Clips 3p
TIL209 Green Leds  25p
Large Red/Clear Leds 20p
BC107/8/9 12p. ORP12 75p
Texas 555 Timers 38p
80 Earphone & Plug 18p
Crystal Earphone 45p
Trimphone Warbler Unit
85p. Chrome Telescopic
Acerial 61" to 353" 85p
ABS Project Box and Lid
Black 80 x 60 x 42 58p
Black 72 = 49 = 25 589p
White 115 x 78 x .37 S9p
B/W 120 = 100 = 45 39p
Pots 10K, 1M, LIN 16p
Vero -1 offcuts 5p
Vero Type -1 Ping_ ip ea
Rubber Sucker or Fest 2p
Croc Clips Red/Black 7p
Croc Jumper Leads 12p
GPO 4 Drgn. Cnunter 500
ohms 17 = 43" 42p
Micro  Switches  Coln
Operated 45p. DPDT 25p
50 Asstd Springs 45p
30 Untestad OAQi 20p
25 " ic 30)

s p
. Transistors 30p

l 50 Asgstd Resistors  35p
Resistors TW 5% 10 ohms—10 m~o 2p each
Prices Include V.A.T., add 18p pastage
GRIMSBY ELECTRONICS
€4 Tennyson Road, Cleethorpes, Humberside
Callers to our Lambert Rd., Grimsby Shop. 100°s of
bargains—components, cases, surplus, etc. List 10p.

FURAMA ELECTRONICS
32/34 SCOT LANE, DONCASTER,
YORKSHIRE DN1 1ES.

Tel: Doncaster {(0302) 65234.

Educational

COURSES—RADIO AMATEURS EXAMINA-
TION, City and Guilds. Pass this important
examination and obtain your G8 Licence,
with an RRC home study course. For details
of this, and other courses (GCE, professional
examinations etc), write or phone:— THE
RAPID RESULTS COLLEGE, Dept. JR1
Tuition House, London SW19 4D5S. Tel: 01-
947 7272 (Careers Advisory Service) or
phone for a prospectus only ring 01-946 1102
{24hr recording service).

Record Accessories

STYLI for Hi-Fi, Music Centres. N1 list
free for SAE. Also cartridges, leads, acces-
sories details. Felstead Electronics (EE),
Longley Lane, Gatley, Cheadle, Ches. SK&
4EE,
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= TUNERIDGE WELLS COMPONENTS,
Miscellaneous BALLARD’S, 108 Camden Road, Tunbridge
Wells, Phone 31803. No lists, enquiries 5S.AE,
R y : : :
“ES:S“’RSI W 5% in“f‘;“’io(ﬂ” = For Sale ALL GOODS TOP QUALITY, NEW AND
#ach or more of each value $p/100. 100 assarted. ou ERANDED AT TREMENDOUS PRICES
mixture T5p/100. C50 casseties in library cases 30p each. NEW BACK ISSUE_S of “EVERYDAY TRAN- BC 478 029 ; OPTOE
miniature relays 17 = 30 = 28mm 600 L2 coil 4 sets change ELECTRONICS”, Available 60p each Post SISTORS BD13l 0-34 )75 thgT::]eg? 5“'
e sin ol Frec‘.eﬁ L PQ/Cheque returned if not in Atz 044 |BDIR 03| c. fe B s
5 stock, BELL'S TELEVISION SERVICES 120 i S : c.c. 113&
Prices include V.A.T."Add 10% postage. Kings Road, Harrogate, Yorkshire. Tel: ;g ;‘,2;3 s:g gg}; :B.ISA Sﬂ igsgayAﬂlggagusTenc
SALOP ELECTRONICS. 23 Wyle Cop, Shrewshury. (0423) 59885. EEAE AR 1-80
ELECTRONIC KITS SAE for new cata- BE109C 015 | N30z 0-41 E:ﬁ:a.s e
BELL'S TELEVISION SERVICE for service  logue, and clearance list of obsolete kits, BE 178 043 | Naros o3| ommred e
shects of Radio, TV etc. £1 plus SAE. ._&MTRGN UK, 7 Hughenden Road, Hast- BC 18¢ 0-10 | 2N3818  0-25 | 3mm yellow 0-18
Colour TV Service Manuals on reqguest. ings, Sussex. BC262 0-25{ 2N5458 0-32 | gljps 0-08
SAE with enguiries to BTS, 190 XKing's c/mos C.5.C. BREAD-
BRoad, Harrogate, N. Yorkshire. Tel: 0423 Wanted e s.:; oen ;g BOARD & TEST
55885, 4002 0-15 | 4098  0-73 :ﬂu PMENT
5 GOOD PRIEES for recent Electronics/ e e
SAVE TIME on PCB drilling. Steel jig for Computing/Radio books and magazines. 4009 0-45 | 4032 0-30 | Logic monitor LM1
dils, presets only FIFTY PENCE POST Projects, Theory, etc. Details to: HART, m; g?g :gg:; ‘1' ‘-a e 22:-49
PAID. W. L. Hampson, 221 Hodges Si., 41 Lutton Place, Edinburgh. 4013 9-45 | 4040 0-40 66-65
Wigan. it Od i o | LosicProbeipy 1810
* s - 4054 . ogic ¥robde
Books and Publications - 417 973 | 4055 13 Efoishosidioes Wi
ENAMELLED COPPER WIRE = e e e Prisnsan
SWE A'?E;'L Bsz oz 20z SIMPLIF[ED TV REPAIRS. Full repair :ggg g:ﬁ iggg a;g g:g:ggsﬁiﬂ %A 53_55
14°19  2-40 1-20 &9 .50 instructions individual British sets £4-50, 4023 0-18 | 4093 0-70 | D.F.M. MAX 100 n 95
20-29 2-45 1-60 -B2 -59 request free circuit diagram. Stamp brings 4024 0:-85 | 4510 110 Al
3034 260 170 -89 -84 details unigue TV publications. Ausee, T6 e
35-40 2-85 1-90 1-04 -78 Church Street, Larkhail, Lanarkshire. ERANSEORMERS ACCESS No. AC
Inclusive of p&p and YAT. SAE brings Cataiogun {p&p 350) CEPTED. TELEP%;DNE
of copper and resistance wires in all coverings. 210\!’21020\' or 6-0-6V e W]TI:I IR
THE SCIENTIEIC WIRE COMPANY e iscczss e
PO Box 30, London E4 9BW @ 200mA 838 | REALLY FAST
< P - @
Reg. Office: 22 Coningsby Gardens g:gg .1;;3\;“:132 250m A g g SERVICE
. LINEAR TERMS: p&p 25p (un-
2 348 Quad 741 14 dil 1-13 | less otherwise stated)
'RECHARGEABLE 34_%_‘5"3“?:?\",73;9\? 200mA | plus VAT @ 8 per cent
Piease state : 1 .
: BATTERIES e e seml TRADE/EXPORT/
- Solid Stase Short Wave Raceivers for Begianers o 1 . - S @ 500 m 1-45 | EDUCATION
TRADE ENQUIRIES WELCOME REBCE TR ECr e AT e S & 741 Op Amp. 8 dil 0-27 | AUTHORITY ORDERS
T T Tiaums whcowE Ztopme T s
£1-00 for booklet “*Nicksl C=d Power"". Write or
call, 2 Union Drive, Boldmere, Sutton Coldfield, West gﬁb\:‘ i"““"’:;ee Repue
Midlands. 021-354 6764, Or se= them =t TLC, 32 Craven Serviee Sheets et Ceiiar
Street, Charing Cross, London WC2. tnﬂu:;gagr;‘a‘;‘lﬁ"ﬂnz 517565
. T ™
SERVICE SHEETS for Radio, Television, o2
AERTAL BOOSTERS improve weak VHF Tape Recorders, Stereo, etc. With free _EL'I'_A =
radioc and television reception, price £5. fault-finding guide, from S0p and s.a.e. istribution
SAE for leaflets, Electronic Mailorder Ltd., Catalogue 25p and s.a.e. Hamilton Radio, Company
Ramsbottom, Bury. Lancashire. BLU 9AG. 47 Bohemia Road, St. Leonards, Sussex. _

ALL PRICES INCLUDE VAT AND FIRST CLASS |
FOST. _AI}‘II_}_15p TO GRD_ER;S.UND_ER £35. COPIES.
OF E.E. CONSTR!JCHQN&L ARTICLES 39p,

ﬁﬁ_TALOGUE = SEND 3

9p STAMPS.

TEACH-IN-78
COMPLETE KIT £14-50

INCLUDES FREE COMPONENT IDENTIFICATION
CHART. TEACH-IN REPRINTS 39p. EACH PART.
ALL1ZPARTS AVAILABLE.

1979 ELECTRONICS
CONSTRUCTORS CATALOGUE

E E PROJECT KITS

Make us YOUR No. 1 SUPPLIER of KITS and COMPO-

MNENTS for E.E. Projects. We supply carefully selecled se}s

of paris to enable you to truct E.E. proj:

hardware—nuts, screws, 1L.C. sockets are lnciuded Each

project kit comes plete with its own FREE COMPONENT
IDENTIFICATION SHEET. We supply—You construct.

FUZZ BOX Dec. 73. £4-35 inc. case.
VECHILE IMMOBILISER Dec. 78. £3-77
case extra Tip.

WATER LEVEL ALERT. Nov, 78.
£4-T7 inc. cases.

“HOT LINE" GAME. Nov. 73 £3-83
less case & rod.

AUDIO EFFECTS OSCILLATOR. Nov.
78. £2-75 Inc. board & case.
SUBSCRIEERS TELE TEL METER.
Mov. 78. £15-35 case extra £3-75.

FUSE CHECKER. Oct. 78. £1-40 inc.

Case.
€.MOS RADIO. Oct. 72. £7-55 Inc. case.
TREASURE HUNTER. Oct 78. £14-20
inc. cases lass handle & coil former.
R.F. SIGNAL GENERATOR. Sept. 78.
£15-30 less case.
GUITAR TONE BOOSTER. Sept. 78.
£4-13 inc. case and p.c.b.
SOUND TO LIGHT. Sept. 78. £5-77
inc. case.
FILTER. £1:25.
SLAVE FLASH. Aug. 78. £2-66 inc. case
less SK1.
A.F. SIGNAL GEN. Aug. 73. =3-21,
Case exira £2-59 less "dial’ materials.
LOGIC PROBE. July 78. £2-28 inc. case,
gUAGMIRE duly 78. £7-31 less case
ins eic
INSITU TRANSISTORTESTER. June
T8. £4-49 Ipc. casae.

VISUAL CONTINUITY CHECKER.
dJune 78. £2-96 inc. case & probes.

WEIRD SOUND EFFECTS GENERA-
TOR. Mar. 72. £3-64 inc. case.

CATCH-A-LIGHT. Mar. 78. £4-36
casﬁ extra £1-34. Switch cases 47p.
eac

CHASER LIGHT DISPLAY. Feb. 78
£18-78, inc. p.c.b. case extra £3-34.

AUDIO VISUAL METRONOME. Jan,
78. £4-17 inc. case.

RAPID DIODE CHECK. Jan. 78. £1-97
ng, case.

AUTOMATIC PHASE BOX. Dec. 77.
£8-45 inc. p.c.b. & case,

VHF RADIO. Nov. 77. £11-06 inc. case.

ULTRASONIC REMOTE CONTROL.
Nov./Dec. 71. £13-22 Inc. casas.

TRANSISTOR TESTER. Oct 77.
£6-34 case extra £3-35,

TREASURE LOCATOR. Oct. 77. £3-77
case extra £2-32. Less handle & coil
former.

ELECTRONIC DICE. March 77. £4-09 inc.
case.

SOIL MOISTURE INDIC TOR. June
T7. £2-88 inc. case and probe.

7P?HD4NE.|’DOORBELL REFPEATER. July
£4-

inc. case

SHORT WAVE RECEIVER. Aug. 77.
£10-88 case exira £1-25.

HAVE YOU GOT YOQUR COPY YET? MAGENTA'S NEW CATALOGUE INCLUDES
MANY NEW PRODUCTS — CAREFULLY CHOSEN 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 3 = 9p STAMPS.

MULTIMETER TYPE 1. 1,000 o.p.v.
with probes 2% x 23}" = 1" £5-95_

MULTIMETER TYPE 2. 20,000 o.p.v.
v\.;t‘\ case and probes 57 x 3 x 13"

ANTEX H2s SOLDERING IRON 25W.
Ideal for efectronics £3

SOLDERING IRON STAND. ANTEX
ST3 £1-55.

DESOLDER BRAID. 52o.

HEﬁT SINK TWEEZERs. 13p.

SOLDER PUMP. Easy to use £5-08,
SIGNAL IHJECTOR 98
DENTISTS MIRROR. ﬁ\diusf.ab!e £1-70.
JEWELLERS EYEGLASS. 93p.
TRIPLE MAGNIFIER. £1-15.

BUZZER. 6V T4p. 12V T7p.

F.M.INDOOR AERIAL. 49p.
TELEPHONE PICK-UP COIL, 55p.
SPEAKERS. Miniature 8 ohm 53p. &4
ohm 25p. 80 ohm £1-15,

EARPIECES. Crystal 38p. Magnetic 15p.
STETHOSCOPE ATTACHMENT fits
our earpieces 58p.

HEADPHONES. MONO. 2K Padded
Superior Sensitive. £2-08.
EZEADPHDNES STERED. & ohm.

INTERCOM. 2 STATION. £5-95,
CABINET SPEAKER. &8 ohm 5 waft
10 % 77 % A7 EB-T5.

F.M. TUNE MODULE—feeds any
amplifier with scale & polnter £8-35.

DOING IT DIGITALLY

New Series—complete kit or separate paris IN STOCK NOW for FAST DELIVERY

1’251;5 BELL. June 78. £10-14 case extra

m?HMETER. May 78. £8-67, cass extra

POCKET TIMER. April 78, £2-82 inc. ADD-ON CAPACITANCE UNIT. Sept
= :

S - £4-46 inc. case.

by FIRST CLASS POST. All fop guallty components as specified by Everyday Elec-
tronics. Our kitcomes complete with FREE TTL and COMPONENT IDENTIFICATION
CHART. Foliow this educational series—starttoday—and learn about digital electronics.

SEND £22-95 [or the TTL TEST BED. £3-75for ADDITIONAL COMPONENTS (6 months).

FUZZTOMNE UNIT. July 77. £5-68 less
case,
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| TOTAL AMPLIFICATION FROM CRIMSON ELEKTRIK

——WE NOW OFFER THE WIDEST RANGE OF SOUND PRODUCTS——

STEREO PRE-AMPLIFIERS

POWER SUPPLIES

We produce suitable power supplies which use our superb TOROIDAL transformers anly 50mm high
with a 120—240 primary and singie bolt fixing {includes capacitorsibridge rectifier).

POWER AMPLIFIER KIT

The kit includes 2ll metalwerk, heatsinks and hardware to house any two of our power amp modules

plus & power supply. [t 15 contemporarily styled and its quality is consistent with that of our other

oreducts. Comprehensive instructions and full back-up service enables a novice fo build it with con-
-_fidence in a few hours.

MC 1 CPR 1

CPR1—THE ADVANCED PRE-AMPLIFIER

The best nre-amplifier in the U.K. The superiority of the CPR 1 is probably
in the disc stage. The overload margin is a superh 40dB, this fogether with the
high slewing rate ensures clean fop, even with high output cartridges tracking
heavily modulated records. Common-mode distartion is eliminated by an unusual
design. R.ALALAC s accurate to TdB; signal to noise ratic is 70dB relative to
3-8mV distortion = 005% at 30d8 overload 20kHz. o
Following this stage is the flai gainfbalance stage to bring tape, tuner, efc. up
1o power amp. signal levels. Signal 1o noise ration 85dh; slew-rate 3V/uS;
T.H.D. 20H7z—20kHz < 008% atany level. F.E.T. muting. No controls are fitted.

POWER AMPLIFIER MODULES

There is no provision for fone controls, CPR 1 size is 138 > B0 * 20mm. E‘.anlvlu

on the p.c.b. This module brings signals from the now popular low output

have the same specification: T.H.D. typically 01% any power 1kHz 8 ohms;
T.LD.insignificant; slew rate limit 25V{u3; signal to noise ratia 110dB; frequency
rasponse 10Hz-35kHz, —3dB; siability unconditional; proiection—drives any

TOROIDAL POWER SUPPLIES

Fan' mounted on two drilied
100mm heatsinks, 2 = -4°C/W,
65°C  ma: two  170W

POWER AMP
. £32-

Sions—oRe  USes

standard  compo-

RIDGE
DRIVER, BDI
Obiain up to 240W
using 2 x 170W

CRIMSON ELEKTRIK

CE 608 BOW/B ohms 35-0-35¢v  £16-30 KIT ...

be 415 voits. GE 1004 100W/s ohms 30350 £1922 pre AmPs. 1ESTAMFORD STREET,
1008 100VJ/8 ahms 45-0-45v  £23-22 vl 1 <

MC 1—PRE-PRE-AMPLIFIER GE 1704 170W/4 ohms 45-0-45y  £20-12 1hese are avail el U

Suitable for nearly all moving-coil cartridges. Sensitivity 70/170uV switchable CE 1708 170W/E ohms B0-0-80v €3 00 - Tel: (0333) 537722

moying-coil cartridges up to 3-5mV (lypicai signal required by most pre-amp CPSifor2x CE60Borl - CE1004 £14-47 nenis, and the
dise inputs). Can be powered from a 9V battery or from our REG 1 regulator cPsz tur2 x CE 10U or 274 x other {the §) uses
baard. CP$3 e £16°82 MO resistors
or 2 x or 1. x where —necessary Al prices shown are UK only and

REG 1—POWER SUPPLY EES Y £17°66 apd.tamaiumcana- inciude VAT and posi. COD 80p extrs,
The requlator module, REG 1 provides 15-0-15v to power the CPR 1 and MC 1. (:Psg R %EE‘.IDOB £ gga CHES: £100 limit. Export is no problem, please
It can be used with any of our power amp supplies or aur small fransiormer TR 6. CPSE‘c-r2 x CE1704 or 2 % CE £28 49 e Tor snociFc qilots. Seadiarae SAE
The power amp kit will accommedate it. CE 1 2 * ore 39 write lor specific quote. (¢] £

HEA'IE'SSIﬁkS ................. £23 98 £§8°50 of 3 Infernafional Reply Coupons for
POWER AMPLIFIERS Light duty, 50mm, 2°CIW....... £1.3 = ot S oo
It would be pointless to list in so small a space the number of recarding studios, Medium power, 100mm, J’UW'EH SUP?LY
educational and government establishments, etc twho have been usingCRIMSON . 7 R R £2-20
amps satisfactorily for quite some time. We have a reputation for the highest Discojgroup, 150mm, 1 1°CI £2-85 TRﬁ ...... -E‘ 75
guality at the lowest prices. The power amp is available in five fvpes, they all Fan, 80mm, state 120 or 240v.. £13-50 B

Disiribiior —
“MINIC TELEPRODUCKTER

load safely: sensitivity 775mV (250mV or 100mV an raquest); size 120 x B0 % modules. .. amps. and  this BOX 12035: S-750 12
25mm. THERMAL madule BDI £5-40 UPPSALA 12, SWEDEN"

Solve wvour communication problems
with this 4-stution Transistor Tntercom
syetem (| maszter and § Subs), in robust
nlastic cabinets for desk or wall mount-
ing. Caljtalkflisten from Mastér o
Subs and Subs to Masfer. Tdeally
smitable for Buosiness, Burgery, Schools,
Tlospitals and Office. Operates on one 4V
bauttery. Onfoff switch. Volume control.
Complete with 3 connecting wires each
66ft. 4 Battery sadl other accessories.
Adaptable for mains. Battery clim-
inator £6-75 (optional) P. & P H9p.

Latest improved fransistorised
Telephone Amplifier with detached
plug-in  speaker. Placing  the
receiver on to the cradle activates
& switch for immediate two-way
conversation without holding the
handset. Many pecple can listen at
@ fime. Incresses efficiency in the
office, ghop and surgery. Pecfect for
Seoniference’ calls; leaves the nser’s

Fita
new tape head
and transform the
performance of
your tape

£22-95

VAT £1-54

mMENDLITH

QUALITY
REEL TO REEL
AND CASSETTE TAPE HEADS

NEW ! AMERICAN TYPE CRADLE

TELEPHONE AMPLIFIER

recorder

Please enclose

hands free to make notes, consulb
files. Wo long waiting, saves time

Full Catalogue 25p 20p P&P with order

ONLY with long-distance calls. Onjoff B24—RP stereo cassette glass/ferrite record/playback £9.84
£1 6'95 switch, volume control. Conversa- B12—01 mono cass. playbk. £1.60 B24—Q1 stereo cass. playbk. £2.80
 V.AT. £1-96 {‘—‘?,‘Ep‘ﬁf?gg"i? ?r_-:sdaég? ELss A28—065 stereo Stk cartridge £1.80 E12—09 stereo/mono cass. erase £1.80

WEST LOXDOX m‘é’ﬁ‘&; %ﬁ%ﬁ%ﬁﬁﬁn HIGH STREET, 5/7 Church St, Crewkerne, Som. Tel. (0460) 74321
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Callin and see us 9-530 Mon-Fri 9-500 Sat
Tel orders on credit cards £10 min.
Trade and export enquiries welcome

Marshalf

A. Marshall (London) Ltd. Dept. EE Head Office mail order: Kingsgate House, Kingsgate Place, NW6 4TA. Tel: 01-624 0805.
Retail Sales London: 40-42 Cricklewood Bdwy, NW2 3ET. Tel: 01-452 0161/2. Telex: 21492, London: 325 Edgware Rd., W2. Tel: 01-723
4242, Glasgow: 85 West Regent St., G2 2QD. Tel: 041-332 4133. Bristol: 1 Straits Pde., Fishponds Rd., BS16 2LX, Tel: 0272 654201.
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SIEMENS Crystals  Meters 8 pin 15p 22 pin 30p Texas 12 amp 33p
- = 4 amp T2p 16 amno £1-31
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cnimh Rarénde or Emaltaamm-fs -18 18 Chokes Sprays = 1gp!ngp %ﬁp!n;gp 8 amp 82p 25amp £2.20
arge.amm: -2 = in in
g;m H?r £1-50 xtraghl'lght -%% -4% -423 Knobs Presets For all Fu‘l’.L R,ENGEDGF L THRYRISTORS plastic nower12
i Capacitors Diodes 4 amps pPs amps
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; e on A fi5s a Plugs/skis Cases 200v 0-44 200v 0-54 200v 0-70
gmm ploichupier Cases Indicatars Meters = In our new 400v 0-54 400v 0-68 400v 0-80
full range + data in cur 1979 catalogue VAT inclusive prices Clocks catalogue Branded Texas quality product
CONVERT TV SET TO V.D.U. *MAIL ORDER | 34 DIGIT PANEL METER KIT CLQCK MODULES DIGITAL [
new CRT control chip from Thomson CSF Quick service on all Built and tested—regquires only
;EEW c(':.‘on\ro."l your T\.rpsal inta an electronic | orders, please add 40p :_"EEETISI:- switches and transformer to complete
V.D.U.—18 lines » 64 characters, requires RAM, | for pap to all orders. Bgn ;‘;t‘;\g NEW” 12 or 24hr alarm modules
character generator & little else for abasic V.D.U. | Tel orders on credit | Batt operats L MA1002F 12hr 5in display 10-45
Available as chip or full display card. Full cursor | cards £10 minimum. ontalnal MA1002H 24hr 5in display 10-45
control, 5 volts TTL compatible, line erase, full card comporéefn & triiction MA1010E 12hr 84in display 13-75
includes UART, Modem, char, gen ete. comp relqm;’eCBo:ﬁ.:ut“ C ":1 v MA1010G 24hr 84in display 13-75
video out from encoded keybd in. Ee NS PSS O D SR e CAR CLOCK MODULE
N EW chip £17:20 =L assamh!yaai% ¥ FJ\;TA1303 Bulitd!'tl’.stcg 12\Flsupu!y z}ns
> 4 - . ur-digit module. Crystal controlle
Full card £151-00 £26-99 ARl




NEPLIT

everything for the modern DIY electronics enthusiast and more.

THE 'DRUMSETTE' RHYTHM
GENERATOR

Organists, pianists, guitarists . . . an automatic drum set
to accompany you! Nine highly realistic instruments play
fifteen different rhythms. Fifteen rhythm-select touch
switches and a touch plate for stop/start without rhythm
= change glves absolute ease of operation. Bulld'it 1

REVERBERAT!OH SYSTEMS

High quality spring line driver module uses 4 inte-
grated circuits and two transistors. Bullt and tested
circuit board with wiring instructions for spring line.
XB85G, price £6-00. Power supply to suit driver
module costs araund £2-50 and construction detalls
are in catalogue, or ask for leailet
MES24. Mechanical spring lines:
Short line (XL0O8J) £4-49; Long ilne
(XEg4F) £10-39, (All prices include
V.A.T.and p & p).

BOARDS AND PCB's
Pages 59 to 61 of our catalogue
show yo u our range of Veroboards
and 5-Decs or if you prefer to make
your own pch's a range of etching
systems including the novel etch-
in-a-bag system, plus printed circuit
transfers for the professional finish
to your boards.

for under £65 including smart teak-effect cabinet. See it
and hear It in our
shop! Send for full
construction detalls e =

now: MES48 price |

25p. | %ﬂ'
{All prices Include |
V.A.T. and p & p).

8-CHANMEL RADIO
CONTROL SYSTEM
A comprehensive model
control system, featur-
ing nine independent
fully proportional chan-
nels achieved by a
design using very-few
components thus
keeping the cost to
a minimum. Full
construction  de-
tails in our booklet
(XF03D)
price £1-20.
(All prices include
V.A.T. and p & p).

7

T.V. GAME

A fascinating TV game kit that plays
football, tennis, squash and practice for
only £21-59. Reprint of construction
details 25p. Add on rifle
kitonly£10-60. (All prices
include V.A.T. and p&p).

MASSIVE RANGE OF
COMPONENTS

Forinstance the capacitor section

AUDIO MIXER

A superb stereo audio mixer. It can be equipped
with up to 16 input modules of your cholce and
its performance matches that of the very best
tape-recorders and hi-fl equipment. It meets the
requirements of p 1al recording studi
FM radio statl t halls and theat
Full constructlon defails in our catalogue. A
component schedule is available on request.

in our catalogue includes non-
polarised electrolytics and our
resistor section includes even
1% tolerance types. Get our
fascinating catalogue now—you
won't regret it.

ELECTRONIC ORGAN

(r The only organ you can build in stages
and tailor to your requirements as you go
along—and at each stage you'll have a
fully working instrument We haven't got
the gimmicks yet—(they're coming soon)
but we have got the most beautiful
sounds—you won't find them on any
organ less than twice our price. So get
our MESS50 series leaflets now! §5p buys
the three available so far.

E

MICROPROCESSOR

Build a mini ter with our micropr
Kit. Features: 46 different Instruction types:
256 bytes of read/write memory (more are easily
added) microprocesscr can address up to 65,536
8 bit-bytes. Complet= kit for use with te[atype
etc. (XB91Y) £68-74

20-key keyboard for use with above (In place of telefyp e)
(XB92A) £65-97 Both kits with detailed Instruction
books. Ses our newsletters for details of additional

Our bi-monthly nawsletter kesps you up to date with latest
guaranteed prices — our latest special offers -
details of new projects and new lines. Send 30p_
for the next six issues [5p discount voucher with each copyl.

RAM's. tri-state interfacing chips, number-cruncher
and standard cassette tape-recorder interface to siore
your programmes. (All prices Include V.A.T. and p&p).

POST THIS COUPON NOW FOR YOUR COPY
OF OUR 1579-80 CATALOGUE PRICE 75p

.C.I.lt:l.l.........'...0.......'..".96.
2 Come and see ail our projects
= on display at the Electronics hobby show
- Breadboard' at Seymour Hall,London Wi.stands £7- E9
‘ On Saturday 25th Nov, there will be a continuous demon-
+ stration of our Organ MES55, 5600 Synthesiser, new Piano, ;

* new improved Disco and Hi-fi Stereo Amp. 0
(R R R N P N R E NN N RN R R RN R R R R R R R R R R N

MAPLIN ELECTRONIC SUPPLIES
P.O. BOX 3 RAYLEIGH ESSEX SS6 8LR
Telephone; Southend (0702) 715155
Shop: 284, L ondon Road. Westcliff-on-Sea, Essex
[Closed on Monday) Telephone: Southend ID702] 715157

Please rush me a copy of your 280 page catalogue as soor
as it is published (8th January, 1979). | enclose 75p, but
understand that if | am not completely satsified | may
return the catalogue to you within 14 days and have my
75p refunded immediately.
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NAME

| ADDRESS
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