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Mayflower House. Armada Way,
Plymoutt, Davon.
Tel: 0752 67377/8
Telex: 45296

from all over Europe to U.S.A.

..with Antex

The ANTEX multi purpose range of soldering
eyuipment 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 ,,
£ @
to Japan and to many other s B

: 7’
countries.

Pt
Stocked by many wholesalers # @QQ

and retallers or diract , ;\Q_&;&-
from us IT you are o
desperate.

Antex Lid, Freepost, Piymauin PL118H Tet 0752 61377 EE!




FOR THE BEST IN T.V. GAMES

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

Have a
Close
Encounter
of a

v ‘completely

THENEW WORLD
OF HOME
ENTERTAINMENT

different
kind

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

OTHER GAMES AVAILABLE

“Tank Battles, Stunt Cycle,
Tennis, Football, Ice Hock-
ey, Spitfire, Mastermind,
Robot War, Noughts and
Crosses, Gridball, Nim.

Educate yourself and your children by
solving "basic maths quizzes set by the
computer. Get the answer -wreong 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, Yolleyball, Bas-
ketball, Air and Sea Battle,
Space War, Blackjack, Brag
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

SO 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!

from WL

the quickest fitting

CLIPON —
capacitive discharge
electronic ignition

in KIT FORM Z N\

@ Smoother running //

@ Instant all-weather starting

@ Continual peak performance

@ Longer coil/battery/plug life

® Improved acceleration/top speeds
@ Optimum fuel consumption

Sparkrite ):(4 iga high perfarmance, high ouaiity capacitive discharge, electronic

ignition system n kitform. Tried, tested, proven;reliable and complete. 1 can'ba
masembled intwo or three hours and fitted in 1/3 mins,

SINCLAIR PRODUCTS*

Microvision TV £172. PDM35 £21-25.
Mzins adaptor £3:28. Case £3-25. 30kv
probe £18-85. DM235 £47:50. Recharge—
zole baitery units £7-85. Adaptor)
charger £3-70. Case £8'50. 30ky probe
£18-95. Cambridas preg | calculator

£13-15.. Prog [library £2-95° Mains

adaptor £3-20. Enterprise Programm-
sble Calculator £31-85.

S-DECS AND T-DECS=

5-Dec £3-39. T-Dec £444. u-DeCA

~E&-52. u-DaCB £6:-78. 16dil or 10705

adaplors with sockets £2:14.
CONTINENTAL SPECIALITIES
PROBUCTS
EXPa00 £5 EXP350 £3-40. -EXPB0)
£6-80. EXP&EBJ §5. EXP4B £2-48. PE&
£9:94, PBICO £12-T4. LMY £30-38. LF1
£33-48, LF2.£93-44.
TV GAMES : _
send sae for datz. AY-3-8500:- chip
£4°55, economy Bt £4. Teak battes:-
LY 2710 chin £6- 20, economy kit £7-05.
Stont -cyc e-- AY-3-85760 chip £5-90.
ScOnomy kit £5-80. 10 game paddls 2
z-aam economy’ kil £12:50-

£4-55. Co'm.f gsr‘efatcr kit

9.
MAINS TRANSFORMERS
§-0-5V 100ma 79p, 112 £2.35. 53V 112
£1-8%. 3-0-3V Toma TS'p' ta £1-98, 2=
£2-60. 12-0 12\' 50me T9p, 100ma Sﬂn.
12 £2-49. 13V ia 85p. 153-0-30V iz £2-74.
20-0-30V ia £3-59.
JCi2, JC&D AND JC40 AMPLIFIERS
A renoge of infegrated clrcuit sudio
ampiifiers- supplied with free data and
printed tircuits; GCI2 6 watis 21-60.
JC20 10 watts £2-53. JC4020watis £2-95.
Send sae for free d=fa on our range of
matching power and praamp kits]
FERRANTI ZN&i4
IC radio chip £1-05. Exiva paris and pch
for radio’ £3-35. Case £1. Sand sas for
fres-deta.
PRINTED CIRCUIT MATERIALS
PC efching kifs:—sconomy £1-70,
standard £3:82. 50 =g ins p.c.h. 40p.
1 Ib FeCl £1-05. Efch resist pensi—
economy 455, dajp T3p. Small drill bits

ins or 1mm 20p sgch, Efching dish
Bfu Laminate cutter
BI-PAK AUDIO MDDULEE
Send sae for data. S450 (uper £23-5i.
ALSQ £4-88. PAID0 £15-71. SPMBD
£4-47. BMTE0 £5-85. MKE0 £38-74
Sierso 30 £20-12,

BATTERY ELIMINATORS

3-way models with swilched outpal
and 4 way mulll-lack:—3/41/5V 100ma
£2-T1, 5/73/3V 300ma £2-95. 100ma radio
models same sizs as a PPY battery with
press stud connectors, OV £3-35. &V
£3-35. 4TV £3.35. 8V + 5V £4:50. 3V +
BY £4-50. 42V 4 43V £4-30. Casseite
recorder mains uelt 7TV 100m=- with
5 pin din plug £3-35. Car convertors
12V dc input. Guipuf 8V 300ma £1:50.
Output 73V 300ma £1-50. Outpui 3/43/6]
TL78/12V 800ma £2-50.

BATTERY ELIMINATOR KITS

Send saeforiree leaflet op range. 100ma
radio types with press stud conneciors.
43V 21 80 6V £1-80. 8V £1 80, 44 + 43V
£2:50.°8 + 6V £2-50. 8 + -9V E2-50.
Cassette type 73V 100ma with din plug
£3-30. Heavy-duly 13 way types 41/6/
T,B-,JH‘16.!’14]‘11!21'25’28:’341’42\( 1 _amp
B5..2 Amp £7-25. Transistor stabi-
I;zeﬂ 8~-way tupes for fow hum 2/43/6/72/
9'12}15,'13\{ ‘lﬂOmaﬂ 20. 1 Amp £640.
[ medels.
2 18V 100ma £3-60. 2-30V 1A £6:-95
2.30V 24 E10-85. Car convertors 12V
de inpuf Outpui 97736V 1 Amp stabl-
fized £1-85.
BULK BUY OFFERS
Minimuwm purchaze £3 any miz from-this
section. IN4148 1-4p. " IN400Z - 3-6p.
8212 8p. 741 8dil 15p. NESSS 8dil 23p.
723 14dil 43p. ACTEO2EN exact equiv. of
SN75022N with Tmproved heat sink 85p,
Piasiic sguivs. of popular fransistors:—
BCIO0F 4-7p. BCI0O 4Ty, scv 71 4-9p,
ECY 72 4- 7p. fuses 20mm = Smm cart-
Fidge -25, -5, 1,2, 3, 5 Amp. Quickblow
typafp. “Antisurgs type 3-4p. Resistors
5%¢ E12 10 ohm fo 10M. W 0-%p. IW
1:8p. Polyester capacilors: 2 o,
022 033, -04Tmf 2-7p. D‘IFm‘i 1+ 5!3;
mi 1-5p, Oimf 15p, 0-22mi 3p,
0 33‘11{ 2-5p, 0-47mf 4-3p. Polystyrene
capacitors E12 63V 15 fo 10,000pf 23p.
Ceramlc capacitors 50V E12.22pf o
1000pt 1-7p. EG 1500 fo 33000pf 1:7p.
4700001 2p. Electrolyiics 50W 47, 1,
1, 2mi5p. 25V 5mi, 10mf, Sp. 16V 22mf
5n, 33, 47, 100mi Bp. 220, 330mt Bp.
£70mi 1ip. 1000mf f0p. Zeners 400mW
E24 2VT to 33V 6-1p. Presei pois sub
minlature 0-1W hariz or vert 100 to 407
£:8p. Potentiomeiers 3W 4K7 to 2M2
log or fin. Singla'26p. Dugi 76p.

SWANLEY ELECTRONICS
DEPT. EE, 32 Goldsel Rd., Swanisy, Kent BRS 8EZ
Mail order only. Please add 30p fo the total cost of order for postage. Prices
includa VAT. Overseas customers deduct 7% on items marked = and 1132 on

others. Oicigl credit orders welcome,

TECHNICAL TRAINING
IN ELECTRONICS AND
TELECOMMUNICATIONS

Because of the superb design of the Sparkrite it tomiplelsty sliminates
problems of the contact breaker. Thers is no misfire due to contactbraaker
bounea which is aliminatad electromically by a puise suppression circuitwhich
prevents the unit firing if the points bounce oper athigh R.P.M. Coptact brasker
burn s eliminated by reducing the current 1o about 1/50th of the norm. It will
| perform equally well with fiew| old, or even badly pitted points and s niot
dependent upan the dwell tlme of the contact breakess for racharging the system.
Sparkeile incorporates a short circuit protected inverter which eliminates the
preblems of SCR lock on.and, therefere, eliminates the possibifity of blowing the
transistors.or the SCR. (Most capacitive discharge ignitions are not completely
Tooiproof In this respecﬂ The circui COTpoTates a voitage regulated output for
greatly improved cold starting. The circuit includes buiitin static timing light,
systems Tunction light, and security changeover switch. All kits it vehicles with
coil/distributor ignition Up 1o B cyfinders.

THE KIT COMPRISES EVERYTHING NEEDED

Dia prassad epoxy coated case. Ready drilled -sluminium sxtruded base and heat
sink, coil mounting clips, and accessaries. Top guality 5year guaramtead
transformer and companents, cables, connectors, PLCIB., nuts, bolts and silicon
graase, Full instructions to assemble kit neg. or pos. earth and fully illustrated
instaflation instructions.

MNOTE— Vehicles with current impulse tachometers [Smiths code an dial RV T
w:l[ raqun-e a3 .achuma.er puLse slave urm_ F'nce £3.35 inc. VAT. post & packing
(LK onlyl.

ICS can provide the 1echnical knowledes thar is so essential 10 YOUT SHECOSS:
knowiedge thar will enable you io take advantase of the many opporiunities
open to yoir. Study in vour own Bome, in YOUE own Lime and at your own
pace and if vou are studying for an examination ICS guaranice Coaching
untll you arc successful.

City and Guilds Certificates:

Telecommunications Technicians

Radio, TV, Electronics Technicians

Technical Communications

Radio Servicing Theory

Radio Amateurs

Eleetrical Installation Work

MPT Radioc 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

ept. EE
ﬂ Bath S!.reet. Wal'sall. W51 SDE. Fherte: (8) 614794

Electronics Dasign Associates, Dept. £Ei2
82 Bath Street, Walsall, WS13DE. Phone: () 814791

Name

Addres§ POST OR PHONE TODAY FOR FREE BUOOKLET

Ar;cesc or Barclaveard No
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Address

Phoneyour ordar with Access or Berclayeard = Il:s To: Intemahonai Correspondence =
i Send SAE ff broch ired
lise, VAT, 2nd P2 QUANTITY REZT. el My e ] |
| enciose chequeiPRs for .
! - Dept B26§ Intertext House, London
R &4 25 £ B SW84UJ or ielephone 622 9511
TACHS PULSE SLAVE UNIT £3.35 o Bl SUDISCOR TRIBTEST - oo min iyttt S o v e s sl
20U (el
PLEASE STATE POLARITY POS OR NEG EARTH. = Name: .
B
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WATFORD ELECTRONICS EREFEEEE S

115
35 CARDIFF ROAD, WATFORD, HERTS., ENGLAND

2330 | 7235
e o
MAIL ORDER, CALLERS WELCOME. Tel. Watford 40588/8 b

T
140 | T41CK 8 pin
58 | FATCH
380 | TAECH

99 [ 753
10
BISSCCH
AXY-$021T
AY-1-1313
AX-1-1320

Tr
A

ALL DEVICES BRAND NEW, FULL SPEC. AND FULLY GUARANTEED ORDERS
DESFATCHED BY RE‘THRN OF POST. TERMS OF BUSINESS: CASH/CHEQUE]
P.O.s OR SANKERS DRAFT WITH ORDER. GOVERNMENT AND EDUCATIONAL
NSTITUTICHNS® OFFICIAL ORDERS ACCEPTED. TRADE AND EXPORT INQUIRY
WELCOME. PAP ADD 30p* TO ALL ORDERS UNDER 210 00. CVERSEAS ORDERS
FOSTAGE AT COST. AIRJSLIRFACE. Send 50p for our catalogue.

Expart orders ne WAT. Applicable to UK. Customers only. Unlase stated otherwise,
UAT a!l ;:n.c.es are sxclusive of VAT, Pieass add 8% fo devices marked *. To the restadd

B8RRLL

ey
U

AY-3-85004%
AY-3-B104
L AY-5-122455 260

d Watford F 1
High Sirest. Opan Monday to
S=turday 9.00 am-5.00 pm. Ample Free Car Pa:klng space :wallabla.

POLYESTER CAPACITORS: Axizal lead tvpe [Values are ingF)

L8OV : 0-001, 0 0015, 0-0022, 0-0033 Tp; 0-0047, 0- 0068, 0-01, 0-015, 0:016 3p; 0-022, 0-033, 10p;
:‘.De:,,tr 058 1dp; 0 10 15p; 0°15, 0-22 22p; 0-33, 0-47 399, 68 45p.

59V 0:-03%. 0-15,0-22, 11p; 0:33. 0°47 19p; 0768, 1-0 23p: 1 Sp; 2-2 33n; 47 48p.
DUBILIER: 1000W: 0°01, 0:015 20p; 0-022 22p; 6-047 Zﬁﬂ 0-138p; 0-47.48p; 1-0 175p.

EEED THROUGH

POLYESTER RADIAI. LEAD (Values in uF) 250°
o-01,.0-015; 0-022, 0-027 0-(3133, 0-047, 0-068, 0-1 '.l'p D -15 fip; CAPACITORS
£-22,0-33 1dp; 0- 4715[: ﬂ-ﬁﬁ 18p; 1-0 24p; 1-! 52'."p. 231p. 100xF 330V &p

ELECTRCILYT!I: CAPACITORS: Ayial Iead type (Values are in SF) 500V = 10 40p; 47 88p;
=gV :10085p: B3V 0 47,10, 1+3,8-2:2:5,3-53,4 1. 5:8.:8 , 82803 47,32, 5011p; 63, 100 27D
50:1- D?p a0, 100, 220259.4?0509 1000 AV =20, 330 9p.10|}|1p.‘220058p.33ﬂ0 B2p; 4700 Bdp;
35V 10, 33:7ps 330 4?032p.100048p, 25V 10, 22 47 6p; 80, 100, 180 Bp; 220, 250 131:.4?1} 640
253 .oDDZTp,!SM:-‘.Ep- 2200:41p; 3300 52p; 4?005(:!.1!\!‘ 10, 40, 47, 68 Tp; 100, 125 8p; 230
330,470 14p; 1000, 15002!!;;.2‘200 up.zw-mosn 640 10p; 1000 14p.

TAG-END TYPE: T0V: G000 98p ; 4700 124 p s 50V - 10, 255p; 40V ¢ 2500 §5p ; 3300, 4700 T0p;
15,000 4500 25V = 4'!!}013;),2200579 J25W D200 100+50+10019DD

*g smck mnny more i items. It payé to vmi us We are

2eRuanuugas

-

RSASUREZERUG

o
..=

TANTALUM BEAD GCAPACI-
'mnsaw 0:1uF, 022 0:33, 0747,
068, 1-0,2-04F, 33, &-7, 6:5 25V ;
15 1020V:: 1516Vt 104F 13p sach |
£7, 100 40p. 10V 22F, 33 6V 1 47,
£3, 100, 3V: 68, 1004F. 20p each
MYLAR FILM CAPACITORS
409V : 0001, 0:002, D-005, 0-01uF B
0-015, 6-02, 0-04, 0-05, 0-0554F 78
2-14F, 0-2 8p 50V1 0-47 iip
MINIATURE TYPE TRIMMERS

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

POTENTIOMETERS
(ABor EGEN)
Carbon Track. W Log & W
Linearvalues

50041, 1K &ZK {lln‘only) Single 27p
L 5K D-OMOr single gang 7
FEKO-2M £} single ganc DIP smts:dq

5K Q-0MQ dual ganggieren  T0p

SLIDER POTENTIOMETER

0:25W log and linear values 80mm
5K £0-500K L2 single gang Top
10K £1-600K €1 dual gang 80p
Seli Siigh Graduated Bezels- 22p

COMPRESSION TRIMMERS
3-40pF, 10-80pF, 25-190pF 25p
100-500pF 3Ep

POLYSTYRENE CAPACITORS
10pE to InF 8p; 1-50F to47TnF 10p.

SILVER MICA (Values in-pF} 3-3,
4-7, 5-8, 10, 12, 18, 22, 33, 47, 50, B8,
75,82, 85, 100, 120, 150, 220 9p each
250, 300, 330, 360, 490,
500, 82

18p =ach
1000, 1800, 2000, 2200 20p each
CERAMIC TRIMMER
CAPACITORS

2-7pF, 4-15pF, 6-050F, 8:30pF  20p

PRESET POTENTIOMETERS
Vertical & Horizental

0-1W 50 0—5M{ Minfature Bn
0-25W-100.02—3:3M {2 Horiz i0p

QPTO
ELECTRONICS#
LEDs p!uz clips -

13
| TIL212 Yelow ﬁ

% | 2rvaliowGresn 18

| Spare Clips 2
400 255
63

45

7 Seg Displays
TILR12 C &0 37105
TH 33 € Cth3” 105
| TIL321 C An5" 115
I TiLBZ?CC‘Iha"ﬂﬁ

0-25WW 200024 -TMO Vert i0p |

RESISTDRS—ErIe make: 5/
Carbon High

Lew noise

RANGE VAL 188
iw2-20- 27 E24 is5p
FW2-200- -s?M Ef2 2p
1 2-2:0 10 E12 5p 4p
292 Metal Fll.mmﬂ mm ap 4p
13 Metal Film 51 2-1M_ 10p 8
100 + price applies fo Resistors of
each type not mixed valuss.

SOLDERCON PINS*®
190 50p; 1000 395p

“SPECIAL OFFER
NES55 22p* ; 741 17p*.

JACK PLUGS

SOCKETS

Screoned | Plastic
. chromie bBody.
2-Gmm 12p 8p
3-5mm 15p i0p
MONQ 23p 15p
STEREQ I 13p

open | moulded: | S-DEC 325p*%
metal | with |T-DEC 425p°
ip break | U-DEC A
coniacis | 450p*
20p U-DEC"'B!
24p fa5p*

SWITCHES &
TOGGLEZA 250V
SPST 28p
GPOT 38p
4polzon/offi Sdp
SUB-MIN
TOGGLE
SP changeoyverSap
SPST onjoff  Sdp
OPDT 6 tags Top
DPDT ¢ 78p
DPDT B:lased 1i5p
SLIDE 250V
1A DPDT 14p
1A DP ciofi. 15p
1A DPDT 13p
4'pole clover  24p
PUSH BUTTON
Spring Loaded
| SPST-onfoff . 60p
SPDT clover &5p

| Sockets

DIN
2 PiN Loudsphkr. | 1p In
S45Fin‘Audlo. | L]

lrhl:-'“ SWITCHES * Miniat
Puzh to Make 15p

CO-AXIAL (TV)| 14p 1ap

H4p  pockER

PHONO
assorted colours
Metal Screenad || 12n

5p single =—|
8p double 15p
10p 3-way 20p

ROCKER: llluminated
Lights when on: 3A 240

BANANA 4mm 12p
i ilp

imm Tp

WANDER 3mm 8p

TARY : Mains 250V

205 ROCHKER (white) 10A 250V
SP changeover centre off 30p
z (black) onfoff 104 250V Z3p

DPDT 6 Tag. 85p

ure Non-Locking
Push to Break 25p

[whli")

Sip
ROTARY: (ADJUSTABLE STOFL1 pnle,
25._’02 way 2p/2-6W 3pjZ-4W dp/2-3\/ dp

AC, £ Amp 459

|DIL SOCKETS * (Low Profile - Texas)

8.pinilp; 14 pin 12p;.06

pin13p; 18 pin 20p;

20 pin27p: 24 pin 38p; 28 oind2p; 40 pin 55p.

SJACKESONS VARIABLE
CAPACITORS

DIODES |
AATID 45 Range 2V7

ZEMERS

Dislactric
100/3900F 140p
S00pF 1685p
&1 Ball:Drlve
4511/DAF  115p*
izl Drive 4103
£1/35°1 E0p"
Brum 34mm 30p*
0-1-365pF.  245p
002 366pF  Z15p
DENCO COQILS
“DPVALVE TYPE
Range 1 i0 5 Bl.,
R Yl Wht. Bﬁp
s— B p
r‘aen
'T' Tito 5 BL, ‘l"l
Sd., M. p
S84 Valve Holder
25

0 2 365pF with

slow motion

Dirive 325

00 208176 2859
o s, with slow

motisn drive 325p

C204-5pF 1015

9550 oF _ 175p°
100, 150pF  25p*

‘L7 3x 310pF 485p
B0-3 % 25pF 430p
RDTZ 1]
REC 5 chokes 9ip
RFCT{1 QmH) 98p
1 FI' % 15,
1 17 86p
ir 18716 ssp

'1 FT 18465 1050

0 'MWfLWsFRmp

AAZHIS 15 | WV 400m

BEY100 24 8p eac

Range 3V3

BY126 14 | Zavoiaw

BY{ZT
CRO
oA
QA4T
QAT0
0ATD
AR
0ABS
QA0
oA
OASS
0A200
OAZDE
iiste

*BRIDGE

1A 50V

TAMOOV
147200V
1A 400
1A/E00V
ZA[S0V

24100V

I
I u4uwz* 5 2A 200V
24 400V

IN4O03H €
1 96 ZA GO0V

AN w00 LD 83 Oy

VERDBOARD* 0-1_ 0-15  0-15

BRI
ORI MM MR
agRegen

g
g
8

pips
Spot faca cutter
Fininseriion tool

{copper clad) (plain)
#ip 33p 22p

E.g
IN4DOB/ T 7
INdlag 4 :;’{;gf,
Is24 20
3A/100V & 4A 500V
AA[500V
JA[400V A SA 800V
SATE00V

GA/100V
3A1000V R GA 200V
=8

BY16s

BA 200V
GA[E00V " 50 MMisDIL
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RECTIFIERS
(olastic case)

SCRs%
to Thyristors
3

b
to

17p each

NOISE
254 150

0
22
25
28 :
34 TiC4s 45
35 e
TR ﬂﬁs*

T4182

128! 4512

125
758
795!

BBi
260

TRANSISTORS

35
2
20
2n
20
24
38

DRBERREE

5 0 =]

BCI89C
BCT70
BO1TY
BC172
BCHTT%

BRigZy

* 55
MJEITIH 80
MJES20% 45
Md E521* 65
MJE2S55% 99
MJES05a5% 70
MPE:

30 | OC255%

-

BEE R nna BREEREBYEBERERAERNNNYS

83

T b o b

.
g

T L T T
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DAWES ELECTRONIG u:2:iss oero
- Y Tel 01381 3075 =
Ail prices areinclusive V.AT. please add 20p. P & P. Minimsm £3:00 orders- & i
. . T 7 g
i . i . S
i ators BC38 5p | BDE50 | SN2 2o | it -3;32 New Style Eiega.ntlnstmment = g
BCi07 e | BCi fm | 80e17 _En MaA  Zp | Lo i Cases in anodised aluminium
Ao I T Ep Bl | ot Z2p | 402 29 black vinyl top and bottoms. Gives
o8 fi5 | BC41s &p | EDSIY  8p | 2NDSeE  24p | snam e : il e 3
BCiG3B  1ip | BC416 Bp | BD6Z0 Tp | IND2IA  2p | ot i a professional finish to your
BCIGBC. 11p | BC5IG 23p | BFIST 2ép | 2N2350 2p- | 40oe 54h ‘assemblies.
e 1%: Eo 2.‘; | BF18s 36 | Snosns o | e Sl Type Width Height Price Type Width Height Price
BC140 47p BCH48 6p | SF185 p | 2NoBosa  24p | Goin B0p AC gar 37 472 F 16 4 §-39
861 b | 86m0 &b | Bmes B | onsasa  Zn W H el sr sy 6 & & 685
3l P p 1 P B
Be i = e e e S e Ve G RS S L B e
P i —4040 35 - 1 -
BC157 fip | BCaEw 6p | BF108 17p | INvaOTA  22p P < 12% 43 T-g 1 dlﬁiih-g" e 8042
3615  Hp | Bome > | beeao b | oNaok  en | LEs % e R P8 B of cases
e P ; or o €
ol B 45p | BEDW $7p | 2N3906 e | o = AS65
51 2p | BCesr i5p | BF2d5 a7p | aNiag? gn- | a2 i
BC167 9 | B 15p | BE254 11p | 2oNad0s T i
gp | BCem: 18p | BF235 9 | wiEmss se | $34n
BC169 sp | BCE4D 17p | BF25S 4Tp | MJE3DSS B | Segw 4
BCIT0 tp | BD102 76p | BF3s 4Tp | 2Naose 5 || o i
BCITY ip | BDUS 43p | BEM z3p | 5N3055 sp | oY 358
BC172 3p D12 68p. | BF441 z8p T | S i
BC173 8p | BDIZE sap | BE4se 18p | Mdesor  dzp o
BC174 sp | ED13s 3Bp | BFast 5p = | oS Frd
77 12p . | BD136 3p | BFasy ip z8ip | 22 0
BC1T8 12p | BDR@T IIp | BF4SB 43p || MJ434  28ap | T b
BC178 12p | BD13E 37p | EF45s Sip | 2MPS0SA  22p | 13
BC181 f3p | BDIag itp | BEWIL a8p 2 ]
BC182 Sp | BDI4D 35p | BEWiZ  90p | Diodes aen e
BC183 8p | BDisz p | BEWiS 147p | BV 18p || oo oh
BCiga 8p | BDIi75 46p | BFEW30 141p | BYis 3p | 183 o
BC208 18y | BDITS 45p | BEWa2 p | BYi§] 1300 | Zoo
BC#i2 8p | BDi7s §7p | BEXss T5p | BY20s  #25p | (32 i
BCo3 Bp BD180 Sdp BFY20 132p BY255 23p 2501 128
‘BC21A 35 | BDZIS sip | BRYa® 83p
BC23T 6p BD236 Sip BRYS6 [ Zeners 4w
BC238 8p | BD237 5ip | BUigs- 120p | 3338V 10p
BCZ30 &p | BD33g Sp | BUié  153p | INO4X10 d0p
BC251 sp | BD433 45p | BUIZE  135p | INSTE1D  50p
8p ED434 45p BU205 fddp IN4&14810 25p
865 4 | BBiw b | Blbk  nzn | des &
B | n
Be3 15 | bbsm b | Buan g | e % 5/25Mhz 2 Channel OSCILLOSCOPE Kit
525 | BDm  3p | BUse 20 | CMOS Build this kit for £85-00 later you can fake the unit up to 25Mhz
BC303 3tp’ | BD&do 58p | 2N1613 2ip | 4000 P complete kit or parts 5.A.E. for list. (assembled £150)
3p | BD441 Bop | ZNi7il 4001 14p
ESh B2 | BB 1B | Nk %n | se I 1Ghz Counter Kit
o | B P P 26l ount - -
BCI09 gn | Egggg 43.; gﬂg;lgA 2 ﬁ ;gg Build this kit for £120 or less a professional 250Mhz counter
BC3TT p p o :
BCi08 i | Bhe4s 390 19 prit iip send S.A.E. for list. (assembled £180)
BC337 sp ' BD64d sip | ENPZigA  28p 14p

=

REMINDER

The Boram Electronic Hobhies
Catalogue is now available.

FREE

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

unsrghily The: Dorachime measues a frim

S w3 = 14 and its smart wivite ines

will blend sweatly with any colour ssheme. Ezsily

assenibled in 3 couple of hotrs Using 2 soldering

ron. smalk sorewdnver, plisrs and wire cuttars.

Order now. Guarantee of Satisfaction.

{Offer cioses B“i_swanuary 1978}

IF yourare the sar-of person whao delfighis in
nivel possessions, this will apped o yoll

Ready to surprise your visitors as their

fingers press the bell-push are B tunes, storad in
Doraehime’'s micro-circuitny. You can switch
Between [hem asyou like, merly with a
‘mavement to-the Tune Select” contral. Tempo
‘contfol Speeds of slows the music 1o suil your
mood Ranging fram ‘Greensleeves’ to 'Sailors
Hompipe! the selection hias been carefully mads
o ensure you have something approprate for
gveny visiter

The effect an your auests is bath stunning
and-amusing. Il is worth the price of the
Dosachime, for instance, if just once your bl can
play ‘0 Come all Ye Faithiul 10 surprise vour
friends at Christmas.
You ran sée the possibilities
Technofogicatly atvanced

Wi may hiave read inithe prestige national
press of the research effort clrrertly devoted to
THErs Computer ehips. The Doractime (s a musical
revelation of fis-pmaress.

it produces, from its poweriul littie
lgudspeaker, notes similar in value to a minaiue

At Greensiesves

Bt God Save The Queen
*C1 Rule Britapmia

D1 \Land of Hope and Gloey
£1 0h Come All Ye Fdr[huul
FT Granges and Lemons

“B1 Westminster Chimes

H1 Sailor's Hompipe

* These tunes play longer 1f the push bubton is
kept pressad,

VABE IN ENGLAND :

You ¢an connet the Chime in'seconds 1o your
esasting bell eireuiry; the-anly things needed to
gorplete are fwo siandard PR3 (P) batieries,
wiring and belk push.

Send the coupon immedistely. Your Dorachime
will bz elivered within 21-28 days. If yoit are not
completely safisfied you may mtum your purchase
within 30 days Tor a fulf refund
Doram Electronics Lid,, PO Box TR8, Wellinoton
Road Estate, Wellington Bridae, Leets LST2 2UF

An Electrocomponents Group Company

= T s T T S e e e s ==
To Doram Electronics U4d., PO Box TRE, Wellington Road Fstate,
Wellinoton Bridgs, Lesds LS12 2UF.

Pleasesend . B-Chme Xy 2l £12.95 e2 (212050 + 45p piq) ;
Plegsesand B-Chimals; Ready-Built st £1595 2. (21330 + 45pp&n)
Pleasesend. . 24-Chime Kil(s) a1 £16:50 sa (£7595 + 55p pap)

I ..QJ{him'E)_agﬂdy-Buﬂt ot 219:9535 (£18.40+ 550 plo)

Pigase sand a Hobhies Catsiogue|. |

-enclose chegueiPO o £

| am paving: viz National Gieo Cantre Bodtle Lancs: to your Account
Nurmbes O0IG42TI5T - ;
Pleasedantmy AccesS caroNa LI ICI I g

Eespect delivery within 21-25 ays I

Mame.

 Dioram Slectronics Lid Feg 115585
_—_——-_--—_
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EM! SPEAKER BARGAIN
Steren pair 350 kit System consiztsof 137 x
5" approx; woofer with tolled sumound; 2"

approx. Audax twesler, CHOSS0ver COmponeants
=nd ciccuit diagram, Frequency rasponsa 20 Hz
‘1o 20 KHz Power handimg 15 wa ﬁ,q!s
waits max. 8 ohm impadance.

£14.95 " &
*

: £
Az above bt complete with il waadwark in kit Torm, fimshad m
‘similated teak veneer with instructions. PEr sieren paic
Sizmapprox 20" £ 11" 2935 fza.uu + 1500 pip

e E—
EASY BUILD RECORD PLAYER KIT

for the B-1-Y man who requires 2 Stereo unit 2: & budget price;
comprising seady assembled steren amp. module. Garrard 2uio/
maznuzl deck with cuiing devics, pre-cut and finished cabiner work.
Output & watts perchannel. phones socket-and record/replay socket
including 2-8FHERICAL HIFE speakers, £1 9 95 plip £4.05

BARGAINS FOR PERSONAL SHOPPERS

RECORDER
UNREPEATABLE

B wa_rts uu!pur Eanml!\l‘lam opEatn, fﬁ 9.35
160 T8 VOLT MAINS TRARSFORMER, 2% amp. £250
BSR Recoed aista deck on plinth with
SiiEy cannidge ready wired £1 1 .95
LEONE functian men’s digital watch
stainfess stasl f;m'sl: o 3 £5.95
LG5 funchion men’s dagitel h
ks aey £6.95
LD 8 Function CHROMOGRAPH men's dinital
watch; stainless stael finish. g £1 3.95
" POCKET CALCULATOR: With LED display, memary
and percentage key. f2.95
AR/FM DIGITAL CLOCK i
RADI0  Accorated Dign. — i .
Electronic Dlock with % LED =
display. Buzzer end : .
Shooze fimer = 2
: = il
£11.95 i
125zt Power Amp Module i f1 3. 95

Mzitis power supply for above it £3.50
MUSIC CERTRE CABINET wiih hinged smoke

stiyhe tog, finished in manursl teak venears,

S s et s £5.95
MULLARD Buiit power supgly

DECCA OC 1000 Steren Cassetls FLA, £1 -50
compigte walh swich oenillatar ooils 2nd F,
EPE_.“EE;:-S b1, oEuilladar ool ang £2-95
-DECEA 20w Steren ope ake

287 apprie hOss units *

Nﬂmflﬂl: CIQSSEUEI!: fzu.DB
“VIDECMASTER Supér Sto TV G

with pistol mams nslal—t:nnm i - £14.95

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

1W, MW, SW, VHF mains/battery operation.
7" TAPE TRANSPDRT Mechanisai—z selection £41.95
i modats from fa.gs

SANYD Mic/cad battery, with
mains charger equivalent in
size and rapiaces 4/5P11
fype batis Size 3% 1
%27 apprax

£7.50

(5
£1.50p

e i
AM/FM ST ERE{!C_gx =

TUNER AMPLIFIER CHASSIS COMPLE
Raady buit. Designed i & siim form for compact, modem mstallstion:
Rotary Controls Vol On/0#. Bazs, Trehle. Bslance.

Push Buttons for Gram, Tapa, VAFE. MW, LW and & buttan rotary
selection switch

Power Qutput 5 watts perchannel Sine at 2% THE into 15 Ohim

T watis spuech and music

Ti Sensitivity Playhack 400m\/ 30K DHM for max outpui Record

/50K output availadle from 26KHz |1 B0mY/ 100K} deviation

FM Signal Freguency Range (Rudio} 50Hz 10 1 7RHzwithin £ 148
Hadi sensitiviey for 3d8 below lemiting batter than 10 uV

AM sensitivity for 2048 S /8 MW 350wV /Mene LW TmV/Meirs
Size apprax fangth 167« he:g.ﬂt TR x depth 4%
240 Volts AC Complete with Circuit disgram

Mullard

AUDIOMODULES IN

BARGAIN PACKS
CURRENT CATALOGUE
PRIGE £ =
ATOVER |

PER PACK

SEE OUR PRICES

PACK 1.2 xLP1173 10w, RMS output pewer aedia
amp module& + 1 LP1182/Z Stereo pre amp for
ceramic and auxiliary input.
£4.95
3 amp modules + L LP1182/2 Sterea pre-amp for ceramic
and au;(ﬁlar',' inpat,
£9.95

OUR PRICE
PACK 2 2 xLP1173 10w, AMS output power audip
TRADE ENQUIRIES INVITED

oo £1.00
amp modufes +1 LP1184/2: Starag pre-amp for
magnetic Ceramic and ausiliary inputs

i““s. OUR PRICE £745

o E100
PACK 3 1xtP1 l?9!2FMfumnqhe:dwrrhAMgang. 15LPT
AM/FMIF modulz, 2 £ LPT 173/ 1 Dw. RMS output power aodi

OURPRICE
pp £108

g’}

ACEESSDHIQ‘

Switable power supply pantsincluding
mains transformer, rectifier, smoothing
and oufput EEDEI:IID!S

e

£1.95 p4p5lp 95]3

ONTHS OFFER
AR PECES e
erner il '3;"‘;'

s o890
T 5 st 3 52t OTEOTIEE S oo o

nesaww’-*£12p-85

£1.00ptp

18541
el THIS MO

i te pur DAt
atE:

\Whiesypu BUY E =
nam‘ﬂ"'“i'
roierio match

o0
lereg at £31.90

'&B WATT MONOD

Recommended sat of
Totary stereg controis
compnsing BASS, TREBLE.
VOLUME and BALANCE

BARGAIN

PORTABLE
DISCO COMSOLE

with built-in pre-amg
Aeep's the bigvelue portable disco console from RT-VEE B fstures 4 pairol
B5R WP B0 fype sutc-maium, sngle pley professional saries record decks: Plus

all ths controfs and features. you nesd (o prve fabuloes disco pedormances
Simple conngctzinto your pesting shive ot axtesnafamplifer,

£64.00 ;2555

£19.95 5% _A

GARRARD DECK CCTOA. Record changer wnth rue 2nd siefeo
Ceramic Laitidge: Size 17" x BY™ spprox.

h

20 x 20 WATT STEREQ AMPLIFIER | 0iscoawe
Vizcount IV unit in teak finished cabmet. Silver faseia with aluminium £29.95
ratery contrels/ pushbuttons, red mains indicator and stereq jack P&F £250
socket. Functions switch for mic magnete-and uysm! piskups, Size: approx
tape tune: and auxiiary. Aear panel features wo mams outlets A "-'-. o BET =
DN spsaker and input sockets plus-fese 2070 watts RMS 50 watts tie 100 watis ﬂﬁa‘ autput. Big [nlm, mdud! SHE
40240 watts peak. For ise with 8 to 15 ohm £29.90 inputs__bioth for catamic carnidges, lape mnut and micrphane input
spaakars. = Level muing controis fitted with
S?ﬂ‘" 0“5 +£258 php bass and treble controls and master velums
SPECIAL OFFER. The aboes 60 watt amp plus & Gopdmans. wueﬁF B
FOR PERSONAL SHOPPERS ONLY Speskers Package price £45.00 + £4.00 PEP,
FREE 4 dimensional starse sound-adaptar, ‘when porchasing the * T ki =
20520 Viscount 2mplifier 70°& 108 WATT -
MOND DISCO AMP =
30x30 WATT AMPLIFIER IN KIT FORM | seeapoos T e
For the expenenced consiructor complete in every detail-same 137 47 % 102 f f
faines as Viscoont IV-hut with 30%30 sutpor. S0x60 wetts < LE e
peek. For use with 4-15 ofms speakers: £23.00 without cahinet. : L S
£29.00 complete with cabinel. p&p £2.50 in each cage. s Atrals  mastef wylume.
£23.00 " 227 nowecstivetna: £20.00 rhog [ tone level not favel, deckisver PLUSINTER BEGK FADER
wi[hnuL:anmEt PP evailable separately.| complete with cabinat f§ for perfect gruduated change fromrecord deck Ny 1 1e
SPEClh E 2_ooyiee versa; Pre fade tevelcontrgl - A0 watt
rmﬂ?':: ‘msmsqﬁﬁﬁgéﬂzls-lFlEﬁ L VL H:rlllf_rlv::ai T:t e T &.Fl fa.08
Conin® trut 108 watte B
2 Boodman compact (27 hais'mqu with cropped size 14,001 Quiput 108 watls R3S = it EES .
ikirditian B o T T g BOS 95 TYPE Beil dive chassis tumiabie
: < plp £A00 less camidge. F2552 80 £24.95
f§ BSR MPS0 TYPE Single play
Bu".T AND READY TO PLAY 39,00 { record player less carinidge: f‘lﬁ 95
3(b30 Viscouny Available fully byt snd fested. pdp£250 CARTRIDGES fo suit shove 222 P &p
g Tenorel magnetic siefen £4.95

o

£7.95

[200p & p

BARGAINS FOB PERSONAL SHOPPERS

GARRARD 8855 Deck £266.95 | canrann seis Mgy neck
BARRARD35SE Dec. £24.95 g S
[

£25.95

Plinth and caver for 657 dacks £5.00
e

b= THV' =

373 EDGWARE AOAD, LONDON W2
21 B HiGH STREET, ACTON W3 6NE
ALLPRICES INCLUDE VAT AT 12%%
All Hams subject to xwilability. Price correct Bt
§.11.78 2nd sabject 1o changs without matice.

ﬁ

=
Parsonal Shoppers EDGWARE ROAD LONDON W2 Tel: 01-723 8432 8.302m-5.30pm. Half day Thursday.  ACTOM: Mail Order only. No callers GDODS NOT DESPATCHED QUTSIDE UK
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> THE NEW
EUROBREADBOARD

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 leadsup to .85mm dia.

500 individusl connections in the central breadboarding -ares,
spaced 1o accept all sizes of DIL package without running out of
connection points,

4 |ntegral Power Bus Strips around all edges for minimum inter-
connectjon lengths.

Pouble-sided, nickel silver contacts for long life (10K insertions)
and low contact resistance {<_10m.chms)

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 £580 each The EuroBreadBoard is unigue vaiue for money.
At £11 for 2 [ he EuroBreadBoard 15 an indispensavie design aid.

Snip out and Post

David George Szles, rjo 74 Crayford High St., Craylord, Kent, DAI 4EF

David George Sales
rfo 74 Crayford High Street,
Crayford, Kent, DA1 4EE.

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

{All prices inciude VAT and P.P., but add 15% for
overseas orders).

MNapiecyss 55 ol USSR w0 S S% A e e l

Addrast:s e sma Coits ks e Ll et Sy

Tel. No.

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

: 2]
o]
3
S|
o
e |
=

# MIGHTY MIDGETS ]

o
P8 Pleaseouoteyour 6
W A0 rium_hemﬁ.&nnrcd:iy
o

MINIATURE °

SOLDERING: -
IRONS =

ACCESSORIES®

AETAIL PRICE ' *
gachinc.valt, . : |
: / |
NOW AVAILABLE E3 78 s
I8watt Iron for 12 voits -0
SPARE BITS 44p — 8=
SOLDER: SAVBIT 20° S2p 9% o o
= 10 26p ap o
LOWMELT 10" 85p 3 ]
: No.18 (1-5mm)  MNo.20 (3 mm)
BIT SIZES: o.21(45mm)  No.22 (6 mm)
From your Local Dealer or Direct from Manufacturers

S:R.BREWSTER

86-88 Union St - Plymouth PL13HG
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 156, Jeisey. I
I Name I
l Address. I

SN e L DT TS |
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1f you heve bought from us bafore, you will know just how large
=nd venied our stocks are. For those who hawas yet to know, we
2ra publishing & series of five advertisements month by month 1o
give up-to-date informetion snd prices on the most important
items we carvy. These sdvertisemsnts will nppear W neppnd

roistion in five journals — E.T.1, Elek

HARDWARE/SO LDER TOOLS

mazter which

Practical Electronics and Everyday Electronics, so that tha
complete series will be svailabls ssch month. In this way, no
journaiz you read, BY DETACHING AND SAVING
THESE PAGES, YOU WILL HAVE A VALUABLE AND Com-
PHEHENSW’E MONEY SAVING CATALOGUE. Naxt month —

SOLDER TOOLS
DRYXS50 Temp. controlled

EB- 90N
Spara alement - E£3:.60N
Bits {11 types) ea 90pN
CORYX Supar 30 E3.50N
Spare element £2 50N

Bits as for ORYX50

180-TIP OQuick Cha.gs cordiess
i £18.50N

Bits micra 7566 £2 30N
fine 7545 £2.30N
hid, 7546 £2.30M
Std. 7535 £2.30N

BC dnll attachment 6500 3

- £E10.60N
5_pare- bulh - 35pN

ERSA Sprint

Saldergun £8.62N

Spareslement - E5.00M

B No . 862N 40pN

ERSA solder stationy
Temp. controlled ron wi(h stand

55.00N
GHEENWOOD PYROME‘I’ER
£25 00N
DESOLDER TOOL
SRIA 5.85N

Spare nosale, PTEE SHB.AN G5pM
ANTEX C-240V 15W  E£3.60M
Spare element E1.60N
Nickel platad birs 45ph
Nee 2 994° Ng & 187 No B
047

Iron coated bits 465pN
No. 102, 104, 106

ANTEX CCN-240V. . . £3.80N
{low capacitence) 15W

Spare elemment £1.30N
Iron coatad bits . 46pN
1RO 0894 11101 L 228

1102 187"

ANTEX CX 280V .. E3.B60N
Spate elemant £71.60M

Bitsfor CEN above
ANTEX X25-230V 25WE3.60N

Spame glemant ET.GON
Iron coated bits . 50pN
RO D94 5] 125" 52 187
ANTEX STAND STS £1.50M
Mo 656 Sponge GphN
SOLDERSTAT RANGE

HMS 240V 18W £4.75N
HMS 240V 24W £4.75M
HMS 170V 16W £4.75M
HMS 110V 24W £4.75N
Spare elemenis £2.35N
Nickel plated bits

2037 3. Zmm 20pN
20382 4mm EOpN
2003 Zmm stub S0ph
fron p]ated

2032 4 Smmy £1.90N
2033 6.5mm 2 £31.80N
I desslder hisad for HMS

Irans

Thway £5 70N
1 Gway £5.70N

HMS 240V Soider Kitin presanta-
tombox £8.90N
HMS 12V solder kitin waller

£7.60N

POT CORES
FERRBITES
BOOKS

Latest price list of all ranges free on
=

VERO PRGDUCTS

TERMINAL PINS
(Not made by Vero)

SLOPING FRONT PLASTIC CASES
The 1798k has white top and grey botiom

:8531 push 1o make

VEROBOARD 0.040"" dis for 01" matrix per section, the 2523E has light grey top and dark
0:1°" matrix coppsr clad 3757 100 35p per 500€1.15 ‘grey bottom section,

25 48p 0052 dia'for 015" mamx per  Both have anodised sluminium panzafs

5 x 2 5 S5p 100 40p (Boih 1ypes doubla Tt W Hi W2 o Brice
e el AR OX STANDARL: 1798¢ 171 38 75 121 €4.19
Sl _S3n  BOXEs . 253E 220 52 100 156 £6.36
DIF-BOARD €224 Highlmpactpolystyrene lightgrey 198" CARD/FRAME CASE SYSTEM
WO Dip-Board 91p  Top, dark grey bottom section. sccepis plug-in modulés and standard
24.way plug-in £2.20 Type . L Wi o - European size gircuit bosrds.
3Z.way £240 o)4F 100 5025 €168  [ighrbius wiih netursl anodised limiaionm
EURO Dip-Board £3.57 25386 100 50 40  £185  ondpistes.
0.1 matrix unclad. 2518H §20 65 40  £2.07  (Can berack-miouried:
375 25 31p5Tx3.76750p 25200 150 BO50  £235 oo liem Price
EURC Board - B8p 320K 188 110 60  £3.93 38411 Cuse £20.71N
0.15"" mstrix, mpper clad VEROUBOX CASES 3842F End plate angles tpr i 3phi
275722.5'38p 5 x25 50p Constructad from ABS material  3843AB" Modile £4.00M
375 x 3757 50p 5 x 375" Ilght grey tap- & dark grev bottom 38445 4" Module ~£3.05N
67p 845 % 1.5 53p section. Anedised ali front-and 38458 2 Frontpanel . ET.02N
0.2" matrix, copper. clad rear panels Internal ouides for PC 3846H 1" Front panel 97pN
5 w341 76p hoards 3079K Board for moduls .. £1.39
FIN INSEHTIO_N TDBI_S 1034E Veroboard, clad: . E1.42
Mo PiT1 for 0.040 pins Type. L H D 1041J BiF hoard . E3.59
1817 matrix) £1.10 12371 158 40  BS E2.58 DBIATH 37-wey plug ... 97pN

: 5 :gggs ]22 gg g% g-gg G258 31-way socket S£1.08N
T T for 00 “opin: ] 2 B
r’:;D‘» Ps"'Tm-i‘:-riS 35 "™ £140 14300 203 10 140 €ass EUROCARD CONNECTORS
SPOT FACE CUTTER 14110 205 75 140 g£3.96 28760 64.wayplug £2.37N
Surtable for any matrix S 81p 1412K 205 110 120 €512 2874CE4waysacket E4 48N
MEW ANOTHER SPECIAL FROM ELECTROVALUE
WEARE NOW NATIONAL DISTRIBUTORS FOR
NASCOM 1 MICROCOMPUTER KITS
‘OR DELIVERY FROM STi
NETT FRICES FROM £197.50 + V AT,
QUANTITY DISCOUNTS
TRADE ENQUIRIES INVITED

TRANSFORMERS

All mains transformer pnimaries. -SOTS2A 50V 241 70/120V or) B06/1 B-0-6V 100m4  £1.00

sunable for 240V input excent for tapped 2545\ MT2B0 6V BV, 250DmA  E1.40

S50TS2A Pn 7 sec sheld £6.55 809,17 3.0-9V 75mA E1.00

GP302 30V 24 28T0S 12V 77V 20-2v 0.5A GP90%S 9.0-9V 0 54 £2.10

lapped ai 12 1520, 24V £4 80

£

3.85

1201271 12-0-12V 50mA £1.00

GP5OT 50V 14 28T1 12V 12V 0.2V 14 £4.80 1200 12012V 100mA  £1.20
w=pped 1925 33 40V £4.30 28T2 12V.12V 2-0-2V 2A £5.30 MT150 12V ] 12V, 150mAET.TO
GPS02 50V. 24 12705 6V 6V.0.5A 151A 15-0-15V 14 £3.20
tapped 19,25 33 40V £6:30 {Split pomary 120, 120V] £3.30 GPZ02 20-0-20V 0. 75A €230
GPS01 B0V 1A €T1 17V 1A charger duty tapped 301A 30-0-30V 1A £3.80
tapped 24 30,40 48Y £4.60 Ay £2.85 Mimiature LS. ransformer
GPB02 S0V 24 CT2Z 17V 24 chargsr duty '.apped LT700 Pri, TK2 C T Sec.-3.7n
tapped 24 30 44048V £6.70 ar oy 39
S0TS 50V Z2A CT4 17V 4A charger duty 23 85
tapped 25 45V, FT1 63V 154 £2.45
Privsec shigld £6.55 GP12 12V 1 5A £2 30

PRINTED CIRCUIT RELAYS REED RELAYS open construction

MATERIALS

COPPER CLAD BOARD 300 x
150mm

Single Sidad

SHEP 85p; Fibreglass £1.68
Dovble sided SHBP £1.00
UNCLAD SABP 300 x 150mm

Sép
FERRIC CHLORIDE, Lab J'ECIE
108gm pack 47p; 500gm jar

£2.30
POSITIV-20 Aerosol, 75cc with
Instructions £1.30
ETCH RESIST PEN
Bacon with spare tip a5p
73006300

SILVER CONDUCTIVE PAINT
3gm vial Elecoln 340
£1.32£1.68 £2.20

*GO0DS SENT POST FREE UK.
an CW.G. ordercs ave. Fist
value If undar add 274 handling
charge

*ATTRACTIVE DISCOUNTS on
CW O orders — 89 where fist
valieis over £100 105 wher
value [sipiE2h

s,

*TOP QUALITY MERCHANDISE
—ALL BRAND NEW
Gi;IARAI\lTEED.

£V AT — 8% fo valoe of order
For iierns marked " add 121:5%

MINIATURE CONTINENTAL
TYPE

Type RAZ

Type R44 12V 185n 4
PC sacke: fype P40
Qrdinary wining skt W40
Mounding stnip & posn R4D

PIGMY MAINS RELAY 3 C./0O
10amp BV 205 12V:1 500 24y

476n
all'dc: Erm
2400 3. BZ00n coil

T2V 185n 2 C/0£1.80
C/OE2.00

each £2.30
£2.55

97p
3313
. 28p i

LPS] 2'single 5800
LPDI2 doubie 3558

nig
CLAS: 5 a00n
CLATZ ¥2v235n

3V 106n CS5AS single nifo
12V E450/CSA 12 single n/o90p
5V 57n COAS doublen/o £1.28
12V320n GDA 12 doublen/o
£1.19
HEED RELAYS snclosec type

S0p

98p

£1.32
LATCHING RELAYS enclosed

£2.30
£2.30

MEET US AT BREADBOARD *78—STAND B8

SWITCHES.
ERG Dualin Ling:
One pole change over SOCT 42p
Two-S0CZ. 78p 3—S0OC3, £1.08
On Off 2 pole SDC2 42p 4 pole
SDS4 75p. 6p SDSE£1.08.8p —
SDSg.€1.32,
Multiple — 1p/B way DS16A1—8_
98p 2p /AW DS 16AZ-4 £1.08
ROTARY MAINS
Loriin M5 d4amp - . 48p
WAVECHANGE
Lorim CK ssries. MBB contacts

BW 37p 2p

4w 37|:| 3p

3w dg
ROTARY SWI'TCH KIiT T!,rpa RA
Bwaters 2 &0p
RA Wefors MEB
TP AW ar 2P BW
RA Waiars BEM
TP 129W_2P 6W.
3p AW AP 3W,
BP 2W

- B8p

66p

RA Shorting wafsr, MBS
Ratating opan-circuit . B6p
PUSH EUTTONS
Standard Size
S5P10, 250V 3Aae
push on, push off
panet hole 05"
SSP17.8s SSFI0
push tomake 5.
Sub-Mimaturs 250V 0.5 ac

B533 push 1o break
{Fanel hole! (3,25 7

MSTEi.CO RANGE 250V 1A

0 3 78 " hole with losg white fiing
ring unless othensss ordered.

No- 2644 SF make 18p
Mo 3244 DP make 3dp
Mo ZEL8 5P bregk 18p
Mo Z24BDPbreak: - 34p
No. 2634 SPan/ofi i7p
No 3234 DF on ot 30p
Mg. 4439 3z 3234 bur switch

s-L,cLlons reversed . 30p
AAXE a5 3744 bur switeh

secbor\s raversed

Spare rinas in black, red yellow.

green, blue: white or pinkcesch 1p

TOGGLE 250V 1 58a.c

Chrome fimsh
101 IC SPST 56p
131 6CSPET Bip
HHBCSPOT

centre-off . Bdp
409 DPOT 7ip
Sub-Minjaturs 250V ZAa.c
Panel hole 025
S7101 SPDT 63p
57207 BPOT Bdp
S7203:-De0T

scenweoffl . 34p

$7205 DPDT bissed [

gachsider o0l £1.20
57207 DPDT biased

sonESide 2 E1.51

7211 SF 3-way. £1.10
57301 3PDT £3.42
ST40 4PDT £1.80
MICROSWITCHES SPDT

S5U0T buiton, levar orroller 85p
TIMESWITCHES (Smith's)

For electical use. 134 rating
IMERSET for wired-in

Zituamans, Zon & 2 off actons per

Post Orders & Communications to Dept. EE12

*FOR ACCESS OR BARCLAY-
CARD orderz, just phone or writa

your number.

Ne discounts allowable on prces

rarked Netor N

TEAR OUT AND TAKE GOOD

CARE OF-THIS PAGE AND
REMEMBER TO LOOK OUT FOR
MEXT MONTH S ADVERTISE-

MENT TO ADR TEIT

QUR COMPUTER-AIDEC SERVICE
TAKES GUDDGARE OF ¥OUR
CRBER NO MATTER HOW LARGE

QR SMALL.

day £31.60N

AUTOSET 134 socket nutle:.
Otherwise as imerser

£70.95N

ELECTROVALUE LTD

28, ST. JUDES ROAD,ENGLEFIELD GREEN,
EGHAM,SURREY TW20 OHB
Telephone Egham 3603 Telex264475

Northern Branch

- 680.BURNAGE LANE.

BURNAGE , MANCHESTER M19 INA(061)432 49
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Projects... Theory...

and Popular Features ...

Taking inte 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
threugh building small or medium
sized low cost projects and items of
ecquipment, The average constructor
we reckon builds a couple of such pro-

_ Jects or so each month as the fancy

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

EvervpAY ELEcTRONICS serves the
requircments of this great band of
enthusiasts who want to make use of
modern technolegy for their own pur-
poses, yet without excessive or total
commilttal of either their spare time
or spare cgash 1o this gne 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 gquite will-
ing to devote the maximum time and
effort possible in pursuit of what is,
for them, a main leisure activity.

Reguests reach us from time to
time from representatives of this
“mingrityv.” 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
“starter.” Well these requests have
not fallen upon unsympathetic or un-
heeding: ears. and after careful de-
Jiberation we now launch a major pro-

ject series warranted to satisfy the
maost ravenous consiructor. We refer
to our 2020 Tuner Amplifier.

This comprehensive hi-fi eguipment
will appeal to those who desite a
major building job to tackle during
the coming winter months. In the
Twenty-fwenly we offer them an ambi-
tious and worthwhile project that
should give much enjovment, exer-
cise their practical skills and broaden
their experiénce during its consiruc
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 com-
structor.

To return to our “average” consiruc-
tor, previously defined, who represents
the majorityv: we are sure the Tiweniy-
tweniy opening article will provide
interesting ‘and instructive reading
between those practical sessions occu-
pied in building the Fuzz Box. the
Mini-Module or whatever else takes
vour immediate faney from our en-
ticing assortment of projects listed on
the facing pase. 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 ifs
COUTSe.

foip”

Qur January issue will be published on Friday, December |5. See page 865 for details.
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Readers' Enquiries

el
e s EE e e R e SRS

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 should be accompanied by a

stamped self-addressed envelope.

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

or otherwisa.

Component"Supplies

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

Everyday Electronics, December 1978
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CONSTRUCTIONAL PROJECTS

VEHICLE IMMOBILISER Protection for your car by G.D. Southern

FUZZ BOX A music effects unit for the pop group by E. M. Lyndseil

MINI-MODULE: 3—MICROPHONE AMPLIFIER For the newcomer (and others) by George Hylton
WATER LEVEL ALERT A simple solution to the overflow problem by A. R. Winstanley

EEZ2020 TUNER AMPLIFIER Part1: Introduction and technical description’ by E. A. Rule

AUDIBLE FLASHER An add-on warning to your car indicators by B. N. Ryerson
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EDITORIAL

SHOP TALK New products and component buying problems by Dave Barrington
DOING IT DIGITALLY Part3: TTL clock and latch by O. N, Bishep
JACK PLUG AND FAMILY Cartoon by Doug Baker

SQUARE ONE Beginner's page. Buying components; Solderin g

FOR YOUR ENTERTAINMENT Paging systems—2
EVERYDAY NEWS What's happening in the world of electronics
BRIGHT IDEAS Readers' hints and tips

COUNTER INTELLIGENCE A retailer comments by Paul Young
CROSSWORD No. 10 sy D. P. Newton

RADIO WORLD A commentary by Pat Hawker G3VA

BOX IT Making your own cabinets by George Hylton

WORKSHOP MATTERS Fuses by Harry T. Kitchen
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DECEMBER 1978

e s R EaEa Bl S e S R e

850
854
362
866
872
833

wwwwwww

to December 1977, January to March 1978 NOT available) are available world-

wide at a cost of 60p per copy inciusive of postage and packing. Orders and
remitiance should be sent to: Post Sales Department, IPC Magazines Lid.,

Lavington House, 25 Lavington Streef, London SE{ 0PF.
Binders for Volumes 1 to 7 (siate which) are availablie from the above address
for £2-85 inclusive of postage and packing.

@ IPC Magazines Limifed 1978. Copyright in all drawings, photographs and articles : ;Gl l AHI

published in EVERYDAY ELECTRONICS is fully protected, and reproductions or

imitations in whole or in part are expressily forbidden.

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

EVERY 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 stelen are used by members
of the community for joyriding or
late-night transport. Some of the
cars returned have been driven o
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 Srst
thing a car thief will attempt is
1o 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 deferrent.

One of the main advantages of
the immobiliser is that no hidden
switches .or links are required
When the iguition 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 peint in a car thief switching
the ignition on and then search-
ing for a sequence of accessory
switches.

CIRCUIT DESCRIPTION
The complete circuit is showa in
Fig. 1 and for the purpose of the
following explanation, resistor B3
is considered to be open circuit.
When capacitor C1 is discharged,
the initial charge current will be

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

Thus when the ignition is
switched on, capacitor Cl will com-
mence charging and transistor TR1
will tend toward saturation. The
speed of tranmsition 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 confacts have
closed, the base current for fran-
sistor TR1 is supplied from the pos-
itive line via the relay coniacis,
diode D9 and resistor B4, thus
“9atching” the circait. The time
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constant of the charging circuit for
capacitor Cl, via diode D8, resistor
R4 etcis farlonger 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 RLAl, 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 “17
level is considered to be the bat-
tery voliage of the wvehicle. From
the Truth Table it can be seen
that the part of the circuit con-
sisting of diocdes D4, D5, D6 and
resistors Rl and R2 together with
transistor TR1 and resistor R3
form a Nor gate. Thus when all in-
puts are equal to 0. the collector
veltage of TR1 will be high, equal
ol
 From the second Truth Table,
Fig. 2b it can be seen that the
circuit consisting of diodes D1, D2,
D3 resistor B3 and the collector/
emitter cireuit of TR1 form an anp
gate. Thus when inputs Al, A2 and
A3 are equal to 1, the output
voliage at peint F will be egual
to 1.

To demonstrate the overall
operation of the circuit, consider
a case where the brake light

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

circuitry is connected fo mput Al
as illusirated in Fig. 3a with all
other inputs leff 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 eapacitor is charged before
the relay can operate, so the
ignition ‘will remain disabled even
though the ignition switch is on.

H 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 Cl 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 C1 through
external loads, for example the
vehicle’s ignition system via diode
D7.

Now if the ignition is swiiched
off, the brake light switch closed
and the ignition switched on again,
the ignition system will function
correcily. 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 efe, so the
relay can operate.

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

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

G

FROM.

IGNITION -L
SWITCH SCREEN-WASH

PUMP MOTOR =l
Do

Bi

Fig.8b. This time a "B." inputis heing used
to illustrate the operation.
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HOW IT WORKS

Ve +Ve

e —
s -

The circuit consists basically of a timing circuit with two different time -
constants. the longer of the two is adequate 1o 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 to
~ operats. Now if A and B are high (switch S operated and lamp on) and -
- C and D low, the capacitor will now chargs via Rp 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
ignition circuit.

S

COMPONENTS
See

Resistors )
R - 10k ShOR
R2 1-8k02 :
R | |
R4 10kE2 page 837
R5 18k

All =W earbon film £+ 2%
Capacitors

Ci 104iF 25V elect.
Semiconductors

TR1 BC107 silicon npn

TR2  BC107 silicon npn

D1 to DS 1N4148 silicon (9 off)

D10 1N4002 rectifier
Miscellaneous

RLA Relay: 185 ohm coil with

single pole contacts to suit

load. (RS iype 348 908);

Printed circuit board as

described; connecting wire;

small aluminium box if

reguired.

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
etec, and the relay will latch thus
allowing the ignition system o
operate normally.

ACCESSORIES

T+ 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
stage, in the selection of a suitable
input connection, because on

certain ‘makes of car, the starfer
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

immobilised and the correct stari-
ing sequence will have to be
applied. The worst case condition
for this would be if the engine cuts
out when the wvehicle 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 fasher, etc.
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IGNITION SySTEm

oV
{CHASSIS)
EROM

== IGNITION

~

SWITCH

™= MOUNTING
HOLES (B EA)
CLEARANCE

Fig.4. Printed circuit board required. In the prototype the relay is mounted on the board using an epoxy glue,

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-
ponenits 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-
ments below relate to “A” inpuis.
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 alumininm box
which was then installed in the
engine compartment. If this
method is used the box should be
positioned away from heat and th
weather, H

853



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

Some of the earler 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 cempo-
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 sigpal”
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 indusitry stan-
dard ep-amp type T41 which isused
in a non-inverting configuration.

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

.VR1+R5+R2

R2

Thus minimuim gain is approxi-
mately nine and-maximum gain
approximately 92. However, the
input signal never actually receives
this boost for the anti-parallel diode
arrangement comes into play and
limits any amplified excursion, posi-
tive and negative going, to about
8080 millivolts (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 1o ihe clipped level or
the rise time as it is 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 frem the gain
figures guoted that some signals
will not reach the clipping levels;
these below 6mV for maximum
VR1 and these below 60mV for
minimum setting of VB1. This is
intentional to allow a gradual te-
duction in “fuzz” as the input sis-
nal decays naturally, being a
smooth transaction from fuzz to
no-fuzz.

Inmput to the unit is at SKl a
stereo 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
the breaks to be made along the copper strips on the underside,
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the input jack is inserted. The sig-
nal then passes to the op-amp via
d.c. blocking capacitor Cl. 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 poiential divide action of R6
and RY7, giving an aliennation
factor of approximately four. Thus

-the maximum output signal via C3

available for inputting to an ampli-

fier is abouf 150mV. This level will

be maintained during the peried
of clipping (fuzz) and will then de-
cay naturally to zero.

The 741 requires a split supply
and this is derived by the petential
divide action of B4 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 to be readily by-
passed when desired.

The prototype unit was built
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 er 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 ICl 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 compoenents in the
case is not critical.

With the components positioned
in the case, attach the adaptors to
the board and slet in position and
wire up -according to Fig. 3.
Screened lead was used in the pro-

totype for mmput/output connec-
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Miscellaneous
Sk2 standard jack socket

Bi gV PR3
VR1 100 kilohm carbon lin.

COMPONENTS W

Resistars
R1 100k
R2 1-2k ﬂ
R3 10k
R4 10k Tal
R5 10k page 857 :
RE 3-3kQ {
R7 1k
All + watt carbon film £ 102
Capacitors
€1 G- 1uF plastic or ceramic
(G 10eF BV elect:
€3 O+ 1pF plastic or ceramic
Semicanducters
i8] 741 operationzl amoplifier 8 pin d.i.

Df, D2 1N4148 or similar silicon diode
5K standard sterso jack socket

31 s.p.d.t. successional action foot-switch
Siripboard: 01 inch matrix 13 strips % 21 holes; PP3 battery clip;

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

tions as can be seen in the phote-
graph but this is not essential as
the case is earthed via VRI1 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 ftted with
self-adhesive rubber feet, this will
prevent the unit slipping when in
use,

IN USE AND TESTING

The box is o 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 frem your
speaker will be fuzzed or clean,
depending on the setting of S1.
Assuming it is the latter, depress
S1 and fuzz should be heard Play-
ing and turning VRI1 anticlockwise

should reduce the “denth” of fuzz.

No volume control was found to
be required on the author’s proig-
type as resistors R6 and R7 were
tailored to give the reguired bal-
ance between fuzz and no-fuzz for
the author’s guitar. Assuming the
initial output scignal 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 both to suit your reguire-
ments. This combination could be
replaced by a log. poteniiometer
to give continuously variable out-
put level.

Unless sub-miniature potentio-
meters are used, if a veolume 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 Buracell 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. =
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By Dave Barrmgton

Calculators

With so much "hysteria" in the
media lately about silicon chips
(microprocessors) and their possible
impacton our future way of life, peopla
tend toforget that the elecironic 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
frends are the T1-2550-1V 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 T1-2550-1V
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 maching
uses an &-digit vacuum flucrescent
display, with a floating decimal point
{adjusts its position in the readout
zUtomatically) and negaiive sign, plus
overflow error indication,

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

The TI-2550-1V operaies from a re-
chargeable batlery pack and an a.c.
zdaptor/charger is included in the

recommended retail price of £29:95

{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
sefting 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
10 23 hours, 59 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 startfstop, lap timing, or
first/second place timing. Indicatlion
is fo one-tenth of 2 second ub to 10
hours, or to one second beyond 10
hours. Use of calculating facilities
does not affect function of alarm
timers or stopwatch,

The Casio ST-24 Time Card is sup-
plied in a leatheretie 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 o
Casio Electronics Co. Lid,, Dept EE,
28 Scrutton Street, London EC2A4TY.

Beginners Kit

Designed with the very young in
mind, the Tuironik Timesaver System
introduces the total beginper to the
very fundamentals of electronics. A
“course! of 30 different circuits is
provided, covering a wide rangs 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 o do, how and
why the circuit behaves as it does.
Throughout the ceourse experimenia-
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 co=s
not go astray.

An unusual type of breadbezrding
system using the actual circuit as &
wiring diagram, and plastic screw
terminals io hold the component leads
is used throughout. Rather disappeint-
ingly components are not providec.
Full details from: Technocentrs, Degt
EE, 54 Adcott Road, Acklam, Middles-
brough, Cleveland.

Constructional Projects

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

The relay Torthe lgnition Immaobiliser
should be able to handle the current
requirements of the ignition circuit.
In the prolotype the relay used had two
sets of contacts wired in parallel.

For the Wafer Llevel Alert a 350
40mm diameter loudspeaker can be
used in place of the Post Office ear-
piece. [fany difficulties are experienced
with the rocker switch S1 this can be
ordered from Maplin as a “Hekla
Switch™,

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

2020 Tuner Amplifier

The EE 2020 Tuner Amplifier is largér
ihan our usual run of projects, and so
it follows that the components used
add up to an impressive list. Yet
because of the large guantity of similar
components called for, the constructor
should be able to purchase many ifems
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 insiances a voliage rating of 63V
is staied. 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. unitand some related paris
are obtainable direct from Ambit Lid,
2 Gresham Road, Brentwood, Essex.
This firm can also supply the special
multiturn potentiometers for varicap
diode tuning. :

The pushbuifon switches specified
are marketed by both RS Components
and | TT, under these firms own stock
numbers (see Bulk Components List)

Readers should note that manufac-
turers such as RS Compenents and
ITT (and Mullard and Texas) do not
supply to individuals. Buttheir compo-
nents are readily obtainable from
distributors and retailers who cater
forthe retail market.
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Ast menth we used the NaND
L ‘gates of a T400 ic. to build a
NoT gate and a bistable. These two
logic elements, as well as the NAND
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 1C3, see Figs.
3.1 and 3.2.

FAN-QUT

Each of the inputs of these
elements has a single input pin
and each output has a pair of oui-
put pins. Though each input of a
logic gate can receive its input
from only one source, the output
is able to be connecied to several
other gate inputs. The number of
inputs that may be connected to
an guiput is known as the fan-out
of the cutput. Here we provide pins
for a fan-out of fwo, 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 fest them
again. This time you know a littie
more of what you are deing.

With the supply pin P34 con-
nected to be +5V line first test the
nanp gate. Connect the output V26
or V28 to 1.ed. 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 T23 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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By O. N. Bishop

noticing no change in the state of
the l.ed. when the other input is
connected to one of the pins en
strip L, the +35V rail.

5250——\G3 U2
& NAND
125 O 128

BISTABLE

@33

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

To test the nor gate, comnect
one of the Nor outpuis, pins V34
or V36 toc one of the leds, eg
U453 for D8. The le.d. remains dark
when the input is unconnected
(effectively “high”) or connected
to strip L. The l.e.d. lights when its
input. pin U33 is grounded {con-
nected to 0V rail)

Finally to test the bistable: cco-
nect each bistable ouiput to an
Led. eg. 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 933
is briefly grounded, the Lleds
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 beiween itwo opposite
states. The bistable changes state
when one of its inputs is grounded.
The clock circuit changes state
automatically after a fixed peried

®
® @

NAND IN— @)
®© ole

@ @
NAND OUT

N
0
P
Q
R
S
-
u
V
W
%

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

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 (gaie 1) has
just gone high (as indicated by the
shading) and the led. at iis outl-
put has just come on.

The sudden increase in oufput
voltage raises the voltage of both
sides of capacitor Cl to a “high”
lavel. Both inputs of G2 are now
high (remember the unconnected
input is effectively “high”) so its
output goes “low™. This lowers the
voltage of beth sides of C2; GI1
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 indicated by the arrow. As cur-
rent flows, the voltage on one side

161 7400 i U

L s
:_‘ S v':' o
e 2
i s

- i
i GeE
gELEaE

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

of its outputs indicated by lLe.d.s.

(a) - X

(224

R

ov

(b)

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

eof Cl falls and finally reaches a
“low” level that acfts 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 Cl is lowered. We have reached
that stage shown in Fig. 3.3b. The
circuit remains in this state while
a eurrent flows to ground through
R2; as soon as the wvoltage has
fallen low enough at the input to
G1, the circuit reverts to the state

of Fig, 5.3a and the cycle repeats.

The clock circuit is unstable (we
eall 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
shonld change state approximately
every 5 seconds. In other words, it
takes 10 seconds to complete its
cycle of eperation, 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 0-47,F
are substituted, the le.ds glow at
about half their pnormal 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 eroco-
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 cleck, but it is simply the eguiva-
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 crysial earpiece for observing high frequency oscillations. The
earpiece can be wired across either of the Le.d.s.

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

A cleck or oscillator is a vital
piece of eguipment 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 $2. The oui-
put from this clock is available at

1€1 Ic3
5 PN 14 PIN 14

IC3 7400

s

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

LATCH

The output of a latch 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-
guently change.

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

cuit is drawn in a slighily different
manner to that shown before, com-
parison with Fig. 5.1c shows that
the connections are identical.

The bistable changes state when
a low mput is applied to it from
one of the nanp gates. To find out
how these work we shall use the
NAND gate and nNoT gate wired in
IC3 on the Test-Bed; the remaining
NaND gate is supplied by a further
7400 (I€1) inserted in a socket
on the Test-Bed. We shall first
examine the outputs from the two

161 IC3
A PIN1A PN

1C3: 7400

S

e

11 7400

ICt 7400

Fig. 8.6(a), Circuit of the front section of a “latch’ circuit fo
observe the outputs which form the inputs to the remaining
bistable section to be added later.
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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 lLe.d.s connected
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NAND gafes, see Fig. 3.7 for con-
nection details.

USING THE IN-BUILT
CLOCK

Connect wire E to the +5V rail,
sirip L. Now connect wire A alter-
nately to the -+5V rail and to the
OV 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
cleck output automatically alter-
nates between +5V and 0V, which
can be observed by connecting
another clock oufput pin to led,
DY. You can now concenirate on
watching the ILe.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 lLe.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 nanp 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
lLe.d.s D7 and D8 and run them to
the bistable input terminals in-
stead (025 and Q33). From the bi-
stable output terminals (R26 and
834) run wires to D7 and D8. This
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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 fo the text.

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.” Run the clock at
medium frequency and see if you
can ground wire E at just the right
moment to laich 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 freguency it is entirely a
matiter 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 resisiors and capacitors, with

a push-button for grounding E.
This can be wired up on a small
piece of circuit beard 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

loeal 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 Elecironic Test-Bed for the circuitin

Fig. 3.6(b).
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s microphone amplifier is really

I a general-purpose amplifier for
small audio voltages. It has a high
jmput impedance and a gain which is
adjustable from about 20 to a maxi-
mum of over 1,000, by means of a
preset potentiometer.

The amplifier is designed for
dynamic microphones of medium to
high impedance. The prototype worked
well with a popular type of micro-
phone whose impedance can be set to
either 600 ohms or 50 kilochms.

THE CIRCUIT

The circuit is a conventional two-
stage amplifier of the type once known
as a “de. feedback pair”. TRIL is
operated at a low cellector current to
minimise noise. Overall negatwe feed-
back via R3 sets the gain, in conjunc-
tion with the preset potentiometer
VR1. Gain is maximum when VRI is
minimum.

For the moderate gains, which are
all that is needed in practice, the gain
is very nearly B5/VRI so if it is known
in advance of building the circuoit just
how much gain is needed it is possible
to use the appropriate value of VRI1
in the form of a fixed resistor. For
example if a gain of 100 is reguired
VR1 should be 1kQ.

The input impedance varies with
the gain but at low to moderate gains

S

WL e

MIAI-MODULES.........

Handy “Beginner"

projects based on simple circuits

and featuring a variety of building methods.

3 MICROPHON

AMPLIFIER

GCoMPONENTS

Resistors
R 330k R4  10kQ
R2  100kD) RE  3:3kQ
R3  100kQ RE6  1kQ

All carbon film 5% ¥ W

Potentiometer
VR1 5k& carbon miniature pre-
set 20% tal.

Capacitors

&l 100nF (0-1xF) polyester
1nF (1.000pF) ceramic disc
C3  47uF 3N miniature elect.
C4 3-3pF 12V elect
C5  47uF 12V slect

Transistors
TR1, TR2: BC102 (or any high-
gain low-noise

silicen npn type) 2 oft

Miscellaneous
Metal box about 160 X 70 x 40mm
(Norman ABY). Tag strip with 12
insulated tags, to fit box, Jack
socket (SK1). Qutput terminals:
3-terminal chocolate block or
similar.
6B A bolts, nuts, earth tags, and
spacers.

L T

G

-

i

Fig. 1. The circuit of the microphone amplifier. The encircled numbers (1 to 10) are common
connecting points on the tag sirip, see Fig. 2. The smali inset diagram shows how a step-up
transformer can be used to suit a low-impedance microphone.
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it is likely to be in the region of 200k}
It cannot exceed 530kQ because of R1
which is connected across the input as
far as audio signals go, since ifs lower
end is “earthed” via C3 1o audio
freguencies.

Because the input impedance is
quite high it is possible to use a low-
impedance microphone (for example
30 ochms) and a step-up transformer
to increase the signal voliage. The
inset diagram shows how to connect
a transformer with a hum-reducing
“balanced” input winding.

The maximum output voliage before
overloading is about 2V peak and the
output impedance is fairly low. How-
ever the amplifier should not be nsed
to drive loads of less than about 10kQ
or output will be severely restricted.

C2 is a radio frequency bypass
capacitor to attenuate any r.f. signals
accidentally fed in via the microphone
cable. These can cause “breakthrough™
of radic programmes into audio
circuits.

CONSTRUCTION

Since this kind of amplifier is
designed for low-level signals hum can
be a problem and a metal screening
box is needed. The input must also be
capable of screening; the microphone
used with the prototype had a
screened lead which terminated in a
jack plug so a suifable 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. Interconnections 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
fur re-use. It is not a type of con-
struction which has much use forhigh-
frequency circuits because it is rather
hard to avoid accidental couplings
between input and output, which cause
r£ 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 fao
ensure that the circmit 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” VR1 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 fault-tracing tedious so tag-
strip construction is perhaps best
resiricted to simple circuits.

When a finished tag strip circuit is
fitted into a metal box provision must
be made to hold it away from the
metal to prevent short circuoits. In the
prototype long fixing bolts 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 1o withstand repeated
pluggingsin of the microphone. A
small aluminimwm case is suitable and
is easily drilled to take the input
socket. etc. The prototype was built
in a “Norman” case Type AB9, which
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Fig. 2. Interior of completed unit. Ceriain components (R2, C5, TR1 and TR2) have been
swung away from their norma! position in this drawing for clarify. Encircled numbers on a
tag strip correspend 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 fo suit
the needs of the usér. Some type of
muiti-way socket is possible: the con-
nections needed are power supply
positive, live output and common
(earth) so a three-way connection (or
itwo 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 biock
(which are usually made of trans-
parent polythene tfhese days) are
easily cut into convenient lengths
with a sharp knife. This kind of output
connector can be wused for either

permaneni or temporary connections
and is easily adapted to guick hook-
ups with croc-clip leads by fitting short
pieces of thick bare wire to the
terminais:

USING THE AMPLIFIER

The only adjustment needed is to
set VRI1 to suit 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
VER1 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 rveason a higher gain
than normal is needed VR1 should be
given a lower value. (Presets down to
about 100 ohms are readily obtain-
able.) However it should always be
remembered in audic 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 YOU\—
KNOW IT DIPN>T WORK?|HEARP IT IN THE NIGHT. ..

1F IT HAD WE WOULD'VE
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“typical sizes and values

'SQUARE

N ihe two previous SQUARE ONE

articles we have talked about the
materials: used to assemble cireuit
components and the essential tools
for constructors; and we have had a
look at the three mest significant and
widely used elecironic components,
the resistor, the capacitor, and the
transistor.

Now it is time to consider putfing
these items together—that means
soldering. But first of all we have fe
ohfzin our components.

BUYING COMPONENTS

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

The first step should be to obtain
two 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 illusira-
tions. ‘A small collection of retailer’s
catalogues will prove a most valuable
source of reference.

Component refailers include those
who offer a very wide, nearly com-
prehensive, range of electronic com-
ponents and those who specialise in a
more restricted 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
yvou famliar with components and the
usually
stocked.

When ordering from a catalogue; do
follow carefully the retailer’s instrue-
tions; guote appropriate catalegue 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; deseribe the

864

FOR
BEGINNERS

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

SOLDERING

The essence of practical ecircuit
building is soldering. This is the tech-
nique—some will eall 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, capacifors, and
transisters are pre-tinned and no
gther preparation is normally required
for brand new components.

Insert the componeni leads info 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. la.

Switch on the soldering iron. Wait
about 15 seconds and then touch the
end of a piece of resin core solder fo
the tip. If the solder runs instantly
over the bit surface, the iron 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 sclder guickly
remove first the solder and then the
iron. Fig. Ic.

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 knoek a few copper panel
pins into 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, sgueeze tight with
thin-nosed pliers; and solder.

Tz
COPPER STRIP
BEND 10 SECURE
[a)
SOLDERING IRON

CUT OFF
EXCESS LEAD

Fig. 1. (a) Mounting & resistor onio a
circuit board; (b) tinning the iron;
(c) soldering the leads 1o the copper
strip.

SOLDER

(el
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| LIGHT
REMINDER

For forgetiul drivers. Emits a loud twe-
tone warning when the lights are on and
ignition off. Includes a useful parking
over-ride facility.

ROULETTE GAME

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.

[ONTINUITY TESTER | Sseccar sz

Qur _iat_est Mini-Module is a useful picce of test gear. Easy
and inexpensive, of caurse,
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An extremely simple circuit device that gives an additional
dimension te two-channel sound.

JANUARY

ISSUE ON SALE

FRIDAY, DECEMBER 15
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Water Level

Alert

o pousT 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 het
water is left it will tell you in no
uncertain terms when to lef 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 fo 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 semsor has, in
the author’s opinion, been greatly

improved. After ail, the appear-
ance of a unit which is to be used
in a domestic eanvironment 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 nse in the

bathroom. On the other hand, cus-
tom designed printed circuit board
sensors look very pleasing, but if is
reckoned that not too many people
have printed-circuit etching facili-
iles.

Ome 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 guickly

and turns on TR1 and TRZ2, which
form a high-gain transistor switch.
Each npn firansistor 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 TRZ,
and so only a very tiny current is
required in the base of TR1 to
switch TR2 hard on.

-

3
S

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 100X
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 boited 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 comnects 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 iwo

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 +tone: To
counter this, a series of Imm 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 thé alarm circuit board.

All $W carbon -£5%

Miscellaneous
approx. 40mm diameter)

B1 9V PP3 battery

ing wire,

COMPONENTS S

Resistors Capacitors Semiconductors
R 1k C1 0-22uF 25V tantalum €1 NE555V timer i.c.
R2 5600 C2 10pF 25V elect. TR1 BC108C npn silicon
R3  22kQ C3 0-22uF 25V tantalum TR2 ZTX3007pn silicon
R4 4-Tk Q =

See
LS1 35 ohm Earp‘iece_ (or similar moving coil loudspeaker %‘alﬂ

S1  single pole, single throw rocker switch

Stripboard 0:1 inch matrix 23 holes by 9 strlps clip to suit batfery; two
150mm lengths of 2BA studding; 2BA hardware; 8 pin socket to suit ICT;

length of screened cable; piece of aluminium speaker grille; one plastic case
100 x 50 % 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 NES555 through excessive
heating during soldering.

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

Drill the larger case to take the
on/eff switch and cable entry from
the sensor. A 30mm cui-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 ceat 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 ising
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
petween 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 zirport. So radio systems
must be used on many sites, the trans-
mission power being very carefully
calculated and controlled to ensure
that the paging signals do not stray
oft 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 b watts:

Radiotransmission is, of course, also
used for public paging. In London, the
Post Office uses nine transmitters
each of a hundred watts. Their aerial
patierns overlap so the receivers have
to 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
evertio be cityarea 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
contrel on u.h.f. (at around 458MHz)
and speech back to control comes in
on w.h.i. (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 fram 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 onthe 161MHz band
in the UK. 1

Citizen Band

Finally does that frequency 27MHz
ring any bells with you? It should,
because it's the frequency on which
most Cilizens 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 27fMHz.

Ultrasonics

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

For obvious reasons the sound
waves used for remote-control 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 ultrasenic 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, K is in
fact sandwiched between visible light
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and the very highest radio freguencies
as used for radar. Infra red beams can
be used not only for remote control
bui high quality speech transmission
as well.

There are already conference sys-
items 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 sametime,
an infra red transmitier hasto bezimed
fairly accurately at the receiver.

Light Links

Anaother 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 s
possible 1o 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 & pencil-
thin searchlight.

Bugging

Already laser links are being used
10 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 ftravelling 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 fo 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 forfunately such
systems can be defeated. For ene
thing the beam Is fairly sasily visible,
especially T 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.
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rEv¢=.'ryday 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 difficuit, or impossible.

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

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 frequency.,

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.h.f, f.m. 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 pressto-
talk switch twice.

Unlike conventional rebroadeast stations which Teqguire
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 reliahle 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 aver a
distance of 3 to 4 kilomeires 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 rtelay site the
two wvertical 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.

A 0

Space
for
Communications

The United Kingdom was
the 16th nation to sign up as
a2 partner in the European
Communications Satellite
(ECS) project. The satellite
is expected to be lannched in
1981 and will be used for

trials until 1985 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.
Eack nation’s cash con-
tribution is proportional to
the estimated use of the
satellite. Britain’s share is
15 per cent, egual with
France, the largest con-
tributors. The estimated over-
all cost of the project is not
revealed. As well as the satel-
lites, in geostationary orbit

870

over the eguator, it is
expected that a network of
at least 15 major earth
stations plus six TV-only
smaller dishes will be
instatled,

Marine Links
Increased use of satellites
has in no way diminished the
need for submarine eables
which are alse used to con-
tain the international com-

munications explosion. New

cables are currently being
laid between Eastbourne angd
St Valeryen-Caux, France,
and between the Norfalk
coast and Denmark to expand
the Nordic' service to Den-
mark, Norway, Sweden and
Finland.

Each will carry 4,000 simui-
tanepus telephone channoels
and the repeaters, of which
108 will be used in the Nordic
link, will use the latest tvpe
40 longlife transistors
developed by the British Post
Office.

An experimental Shre optic
data communication link 550
meires long has been in-
stalled at a puip mill in
Sweden, It links a micro-
compuier-based remots fer-
minal io a central computer.

MACS on the way

“Early nert ‘year® is
scheduled for the introduc-
tion of Motorola Advanced
Computer Sustem (MACS).
MAECS is the I6-bit micro-
computer which will be
developed into a wmiecro-
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
Motorela M6800 MPU. It is
forecast, in fact, that MACS
will exceed the performance
of many of today’s mini-
computers—on a single chip!
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PERSONAL
“SHRIN K*°

The microcomputer soft
ware people, Petsofi, have
just released a new catalogue
of over one hundred busi-
ness, educational and applica-
tions programs for the Como-
dore PET home computer, in-
cluding the long awailed
Mierochess program (£14).

One program from the new
range which is  already
causing @ stir is “Eliza”,
which simulates a consulia-
tion with o psychiatrist. The
program. runs on the stan-
dard 8K PET, and is believed
to be the first conversation
simulator available in UK.

¥ me oz

The popular PET micro-
computer is now being
assembled in the UK at
Eaglescliffe. Commodore Busi-
ness Machines (UK) Lid fore-
casts that preduction in the
UK will reach 250 units a
week by the end of the year.
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. .. from the World of Electronics

in Camera

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

Biggest single order came
from Granada Television,
Manchester, for 27 cameras
valned at over E£1 million.
Fighteen 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 1e-
shuffie due this month
(November), Of 24 mew
fransmitters, each of S0kW
output; eleven were con-
tracted to be installed and
operational by mid-November
and the remainder during
next year.

The IBA-developed system
of digital video recording,
claimed to be ihe 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.

Agreemenits have been
signed between the Indepen-
dent Broadcasting Authority
end Bosch Fernseh (Robert
Bosch Ltd) and Sony Broad-
cast, representing major

broadeast engingering cOIM-
panies with headguarters in
West Germany and Japan

respectively.

Under the agreements IBA
engineers will provide fuil
know-how end  technical
advice on the worlds first
digital sustemn capable of pro-
ducing colour television pic-
tures on one ineh magnetic
tape at tape speeds of under
ten inches per second.

Back To Scheol

Our Photogroph shows the
Speak & Spell microprocessor
learning aid from Texas that

was mentioned in these pages

last month.

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

Further news from Texas [

is the announcement that
their popular maths learning
caleulator “Litile Professor”
has been reduced in price to
£11-50 including VAT.

He

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

Picture resclution is siated
to be 325 lines and used as
a dafa terminal the unif can
resolve up fo 40 characters
per line, 24 lines,

3 S 3
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4
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S

he new nuc
stations  being

built.  ai
Hartlepool and Heysham 1will

have TV surveillance for
remote handling of irradiated
fuel in the underwater
storage ponds.

The submerged
will be in stainless steel
waterproof casings which
also contuin the remote focus
and iris conirols.

cameras
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=ANALYSIS

RANDOM TIME

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

VERY WELL, THANK YOU'!

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

There is one application of elactronics, however, on which
there should be no disagreement that the outcome is wholly
bereficial and that is in hezlth care, Medical electronics is
now fully established as a specialist branch' of the slectronics
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 technelogy, 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 o observe every detall 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 eleciro-
encephalograph (EEG) is & most valuable tool both for re-
search and treatment of mental disorders.

Electronics has transformed the practice of ""conventional”
medicine and surgery. Now | nate with some interest it isalso
penetrating the areas of ‘‘fringe" medicine. A Racal compzny
is supplying £15,000 worth of special panel meters to a West
German medical supply company for inclusion in eleciro-

‘acupuncture eguipment. 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 fo respond with a
heartfelt *'Very well, thank youl’'.
Brian G. Peck
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HE EVERYDAY ELECTRONICS
2020 TUNER AMPLIFIER is pri-
marily intended for the more advanced
constructor who would like to build
a guality stereo equipment at a cost
well below that of a commercial unit of
similar performance.

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

All compenents are readily available

and no special equipment is needed for

setting up or alignment. The amplifier
section has been designed for 20420
watts output, which, together with a
very sensitive f.m. radio section will
provide top quality signals under
almost any conditions.

included in the amplifier sectien are
separate controls for bass, treble,
volume, balance, high and low fre-
q'i.lency filters, and tape monitoring.
There is provision for adding a quad-
raphonic decoder or perhaps a graphic
equaliser 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 If. filters, gquadrature 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. Den'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 "I built it myseli".
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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,

All 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 “sleeye”, and details will be
provided for the construction of such
a case:

Most of the electronics are
assembied 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.bs
and Individual Component Lists,

Part 4 Construction of Chassis

Part 3 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
fo be published in the next twe
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
Tunier Amplifier System is given in
the block dizgram Fig. 1.1. Apart from
showing the electromic organisation,
this biock diagram broadly indicates
the physical arrangement: the sub-
division of the whole into easily

EE2020

TUNER A

Hl -H SERIES

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

Iuterconaections_ between boards
are made via terminal pins. These are
shown as open circleson the circnitdia-
grams Fig. 1.2a and Fig. 1.2b and each
has a onigue identification. Fallowing
“T" the second letter indicates the
board; TA1, TE8 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)” sigm-
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 steéreo decoder IC2 and
up te 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 showm,
and all the components in these areas
can be considered as having the sufix
(“a”) (for example, R4l(a) and
TRA(a)), although only a few com-
ponents, such as the pushbutton
switches and the phono sockets, have
actoally been so labelled in Fig. 1.2a
and Fig. 1.2b. -

R.F. SECTION

In any hi-fi receiver system one of
the most impertant parts is the radio
frequency (r.f.) section. Radio signals
can range in sirength from a few
microvolis in a fringe area, to perhaps
a hundred millivolts or more close to
a firansmitter. The weaker signals
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By BARULE

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 millivelts is a work-
ing range of 100dB and in some loca-
tions signals of over 1 volt could be
encountered (a range of 1204BI).
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 fo the 1.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 funed circuiis 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 Elecironics 2020
tuner amplifier it was decidad to use
a commercial r.f. section and the unit
selected for this is the excellent
TOKO EF5600U, This uses a dual gate
MOSEET r.f. amplifier with automatic
gain control and is capable of hand-
ling signals over a range from 0-8
microvolis to well over 100 millivolts.
It has four varicap tuned circuits
before the mixer which provide a very
high degree of rf. selectivity—with
over 90dB of rejection at the image
and other unwanted freguencies
being obtained.

*T and T Electronics

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

AUDIO SECTION
Power Output(both channels driven) into 8 ohm load 204 20 watts r-m.s.
Power Bandwidth at —1dB: 20Hz —20kHz
Harmonic distortion at rated power:

at 10kHz 0-24%
at TkHz 0-18%
at 40Hz 0-10%
at 1 watt 0-16%

Damping Factor: 40

Rise Time: Power Amplifier only Susec

Overall Tusec
Stability unconditional

Freguency response:

Power Amplifier only —1dB 20Hz—20kHz
Overall: Aux inputs--1dB 20Hz—20kHz
Disc inputs RIAA L1dB 20Hz—20kHz
fnput Sensitivity  Overload Impedance Hum|Neoise
Aux (1+2)* SOmV 2:5V 1 MQ4-200pF —68dB
Tape 9OmV — 50k) approx. —67dB
Disc** 4mV 110mV 47k approx. —67dB
* For ceramic or erystal 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
BESIS, s ) —3dB at 26Hz

RADIO SECTION
Frequency range 88—102 MHz

Mono Stereo
Sensitivity 1THF 30dB (EMF) 1-6uV
S/N 50dB ., 2uV 20pV

Ultimate signal/noise 72dB 69dB
Harmonic distortion at 100%

1kHz modulation 0:3%
Image rejection —100dB
Repeat spot (F1 + $1F) —100dB
Capture ratio 2dB
Selectivity 4-400kHz 60dB
Signal strength meter range 1uV—100mV
Mute signal level 0:5uV

w Deviation - 45kHz:
A.F.C. Hold - 1MHz

et RUlNa e 500kHz

GENERAL

Headphone Jack mutes loudspeakers and couples phories ta Power
Amplifier output
Cost to make, between £90—£120,




Board A

I.F. AMPLIFIER

The main job of the if. amplifier
is. to provide selectivity, remove um-
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 conirol
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 arcuit ICI
provides all these funclons except
selectivity, which is obtained by using
two 10:7TMHz ceramic filters F1, ‘F2,
which do not require alignment.

IC1 is the RCA CA3ISBE, a later

version of the CA3089. This is a

monolithic integrated circuit that pro-
vides all the functons of a fm. if.
systemn, Ii includes a three-siage
amplifier/limiter with level detectors
for each stage, a double-balanced
quadrature detector and a low distor-
tion andio amplifier which features a
muting drcuit. Tt 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, MEI, which will show
a useful range of inputs from 1 micro-
volt to 100 millivolts when used with
the EF5600 r.f. unit.

An afec voltage ig 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 af.c. voltage
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2020 TUNER AMPLIFIER CHARACTERISTIC CURVES

(a) F.M.Radio.Overall signal to noise forvarious input signals
(b) Freguency response of . and hf, filters

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

to the oscillator tuned circnit can
cause loss of sensitivity due to mis-
tracking of the r.f. tuned drcuits with
that of the osdllator.)

A single coil L1 is used with the
quadrature detector and provides a
low distortion signal to the audio
secHon of the IC1. A double-tuned
circuit would give lower distortion,
but spedal 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.

STEREQO!' DECODER

The stereo decoderisdesigned around
the Texas Insirumenis 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 76kHz
oscillator phase locked to the pilot
tone, the internal oscllator requiring
no inductors. The level of the 19kHz
pilot tone in the composite signal is
detected and used to aufomatically
switch a stereo/mono switch.

The steresc beacon Iamp 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 alse the correct matching for the
low-pass stereo filter F3. This filter
removes any unwanted 1SkHz and
38kHz signals produced by the decod-
ing process and prevents these beat-

ing with a tape recorder bias osdl-
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 to the second
input of F3. The dreuiiry beiween
IC2 pin 4 and F3 invelving TR3, TR4
and associated components is thus
duplicated—appearing between IC2
pin 5 and the second input of E3, al-
though mnot shown in the «irenit
diagram.

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

The two oufpuis from F3 are fed
to their respectiver pushbution
switches S13a (left hand channel)
and Si3b (zight hand channpel)
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 consisis
of two main sections: the manual
tuning and the pre-sef 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
mannal and preset potentiometers,
VR3 to VRSB inclusive. The bottom
ends of these potentiometers go via
the preset VR10 to earth. VRIO is
used to set the voltage at the bottom
end of the potentiometer to exactly
3-2 volts.

The af.c. comtrol circuit is con-
nected to the junction of R28 and the
top ends of the tuning petentiometers.
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As the current through TR2 varies
due to the af.c. voltage from the i.f.
gection it will cause the voliage at the
end of R28 to vary and correct any

‘tendency to drift er errors in tuning,
by changing the actual veliage supply

to the yaricap diodes.

This change in voltage is of course
arranged to be in the correct phase:
If the tuning veltage goes higher the
varicaps will adijust to a Ilower
capacity and therefore the freguency
of the tuned circuits will go higher.
This change will cause the i.f. fre-
quency fo also go higher which will
mean that the detector will be off
tane. 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 B28 to
increase thus lowering the varicap
voltage and off-seiting the original in-
crease. Similarly with the reverse
Process.

L.E.D. TUNING INDICATOR

The ouitput of each potentometer
goes to a pushbuiton switch and any
one can be selected for use. In order
that the preseis can be correctly
adjusted to a wanted station it is
necessary io provide some means of
showing the correct turning point. An
op-amp, IC3b, is used for this. One
input of the op-amp is connecied o
the manual tuning potentiometer
VR3 and the other input is connected
to the selected preset. The ouiput of
the op-amp goes ¢ twe le.ds 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 lLe.d. will light up. (In prac
tice some wunbalance may cause one
to light). Now, by first tuning the
manual conirol to the reguired 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 untl
the le.d:s go out (or just change
over) will mean that the presst
voltage is the same as the manual
tuning veliage and that the pre-set
is tuned to the same station.

The le.d.s will show if the preset
is high or low in freguency relative

fo the manual tuning potentometer.

Final adjustment is made using the
tuning meter as an indicator.

Preset VRY is provided to adjust
the offset voltage of ICG3.

The other half of the dual op-amp,
1C3a, is used to isolate the rf unit
irom the varicap tuning so that its
loading effect does nof cause in-
accurate seifings of the presets. It
also provides a low impedance drive
voltage for the varicap diodes in the
£ umt

Board B

CONTROL UNIT

The lower half of Fig. 1.2a is now io
be described. All circuitry in this area
is, in reality, duoplicated, although

only one channel is shown in the
diagram.

Apart. from the small bottom left
corner section (which is the Pick-np
Pre-amplifier) the whole of this lower
portion of Fig.1.2a is the Control Unit.
All this dircuitry 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 ‘a2 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 inpnis
from the FM tuner seetion go to the
pushbuiton input selector switches S$9
to S13 inclusive. All unselected inputs
are shorted to earth.

After the required inpui has been
selected it goes to the first stage in
the control unit, comprising TR5 and
TRS6. This is a boot-sirapped fwo-stage
amplifier with a high amount of
negative feedback. The siage gives
around 8dB of gain and has a i
megohm plus 200p¥ input impedance
and low output impedance.

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

LOUDSPEAKERS
28 o2 808
= o0 Ao B S A
1 DISC PREAMPLIFIER se @Y XN
{TRY1b-TR13b} | AR Tk
PANEL

VARICAP

TUNING

MAINS

INPLT

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

BC182|—T05 silicon npn 10
BC212L—T0O5 silicon pnp 13
BC384L—TO5 silicon npn 16

BEY51 silicon nppn = 2

TIP33 A silicon npn 2

TIP34A silicon pnp 2
NOTE

Type BC3841—=T0O5 is a very low
noise transistor and has been used
throughout the receiver to stan-
dardise on types. Type BCi8il—
TQ5 may be used instead with a
slight increase in noise.

Most transistors used in the
equipment have the suffix TOb.
This means thati the leads are pre-
formed by the maker to the TOS5
pin circle. If devices with a different
suffix (or none) are obiained it will
be necessary forthe construcior o
form the leads to suit the TO5 con-
figuration before using.

Diodes
Type ) Qty
1N4001 silicon rectifier 1A 4
TiL208 |.e.d,, red 2
TH211 l.e.d., green 1
BZY83C 12V Zener, 400mW 1

Integrated Circuits

Type : Qty
CA31{B3E f.m. I.f. system
(RCA) 1
SN78115 AN stereo decoder
(Texas) 1
SN72747 dual op-amp. 1

pAT23 voitage regulator 1
PUSHBUTTON SWITCHES

Description Qty

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

4-pole changeover 1

(RS type 338-536)

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

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

R. F. UNIT
R, E. Unit EF5600
Stereo Filter BLR310TN
Choke 220K /22uH
Coil KACSKE86HM

Tuning Meter 8906

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

(Available from Ambit Ltd.)

BULK
COMPONENTS

See page 872

FIXED RESISTORS
IW 5% High Stability Carbon
Film -
Value
4763
100£2
2700
33002
47002
8200
T1kE2
1-Bk&2
2-2kE)
2:7kE2
3-3kE2
3-89k
4-7kQ
5-6kQ2
8-2kQ
10k}
16k02
18kQ
27k
33kQ
39k
47kE
82k
100k
120k
150k
180k
290k
330K
A70kE
1M
+W 109 carbon
Value Quaniity
2:20) 1
1W 5% Carbon
Value
k2
2-5W 10% Wirewound
Value Quantity
0-224 4

25W 10% Wirewound RS
type 157-588

Quantity

- o)
ES T NG RGBS RS RS S S W o s s o' S SRS [ G (R o T o S o [P i o

pd

—

=k

Quantity
2

Vaiue Quantity
100G 1
POTENTIOMETERS

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

Value Quantity
2-2k0 2
10kQ 4
47k 2

.--—---
EEzozo Open Skeleton Cermet Presets,
- Miniature Horizontal Mounting
o ————————

RS type 185-432
Value - Quantity
10k 1
Ganged Potentiometers - 20%,
Tracks Matched To 2dB
(RS type 161/162)
Value Quantity
100KkE2 [og. law 1
100kE2 Lin. law 2

Single Potentiometers -£ 20%

Value Quantity
100kL2 1
220k0 1

Multi-turn Potentiometers,
Special Log. Law For Diode
Tunin

(Ambit type AB47)

Value Quantity
100kE2 5
CAPACITORS
Disc ceramic, low voltage
Value Quantity
Q-0 pF 5
Polyester, Mullard type €280
Value Quantity
0-001 uF 2
0-04TukF 7
0-1pF 2
0-22uF 8
0-47uF 2

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

Value Quantity
88pF 3
47T0pF 5
3300pF 2
100pF 5
15pE 2
22pF 2
5600pF 2
4700pF 1
Polyester 5%
Value Quantity
0-015uF 2
Electrolytic, Printed Circuit type
Value Quantity
2-2ufF 63V 22
4-TuF 63V 2
10pE B3V 11
22 F 63V 1
100pF 16V 5
200uF 83V 3
4TpuF 63V 3
22nF 63V 2
Electroiytic, Single-ended
Value ; Quantity
4700k 63V 1
22001F 83V 2
Electrolytic, Double-ended
Value Quantity
A7 nF 83V 2
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two iransistors TRT, TRS with a boot-
strapped input to provide a high
impedance load for the low-pass filter.
Hundred per cent negative feadback
is used to keep distortion to a neg-
Tigible level.

The low impedance output goes to
the following tone conirol siage,
which uses a Baxandall crcuit with
yoliage ambplifier and emitter follower
stages TRY, TR10. Some high fre-
quency roll-off is introduced to Hmit
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 confrol
VR13, and io the tape output 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 filters 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 “preamp out”
“main amp in” Hok to the velume
conirol VR14, which is a dual-ganged
potentiometer matched to within 248,
and ensures a balanced oulput 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 inpui of 47 kilohms imped-
ance is also provided and this will
match most magnetic cartridges avail-
able at the present time. Hs sensi-

Hyvity is 4 millivolts with an overload
limit of 110 millivolis, ie. approx
29dB. Pick-ups rated at more than
4 millivolis/em/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 eptimum to make
full use of the excellent dymamic
range available.

The magnetic pick-up pre-amplifier
(TR11 to TR13) uses a differential in-
put comfiguration. This isolates the
pick-up from the effecis of any feed-
back used for R1AA equalisation and
enables an almest pure resistive load
to be obtained. BRIAA equalisation
is obtained with an RC network in
the negative feedback path and this
method ensures low distortion as well
as the correct RIAA freguency res-
ponse, The distortion of the magnefic
pre-amplifier alone, is less than 0-1
per cent.

FOWER AMPLIFIER]
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Board D

POWER AMPLIFIER

The power amplifier seciion of the
2020 is of a well known Texas Instro-
menis design and was chosen because
of ifs excellent perfermance and
reliability. The circuit forms the top
half of Fig, 1.Zb.

The input signal from the yolume
control VR14 is fed in at TD1 and
applied via a low pass filter compris-
ing R82, C46, which helps prevent
radio frequency interference (rf.i.)

and also helps prevent transient inter-

modulation distortion.

The input stage consists of a long-
tailed pair TR14, TR15. This arrange-
meni 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 tvansisior
TR14 due to iemperaiure changes
will be cancelled by a similar change
in the base emitter voltage of tran-

sistor TR15. Also since resistors of

simmilar value are used in the input
and feedback paths connected to the
bhases of the twa transistors, any
changes in base current requirements
of the transistors 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 addilion
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 VRIS sets the current
through the input transistor which in
turn sets the mid voliage point of the
output transistors. VR16 adjusts the
quiescent current.

Both d.c. and a.c. negative feedback
is applied to the base of TRI5. The
action of the drcuit is that the d.c
level of the output mid-point changes
until the base veltages of the transis-
tors TR14 and TR15 are equal. If the
mid-point voltage tends to rise (say)
then the base voltage of TR1o will
also tend to rise, this will increase
its collector current and hence de-
¢rease the collector current of TR14.
This reduces the collector current of
TR16 reducing the voltage drop
across R93 and corrects 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 sherts out R30. The total
amount of a.c. feedback is approx-
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 crcuit is given in the Texas

Instruments book “High Fidelity
Audio Amplifier Circuits™.
Board E

POWER SUPPLY

The power supply section is shown
in the Iower half of Fig. 1.2b,

A toroidal type of mains trans-

former is used; this has adyantages
of the virtual absence ef an exiernal
magnetic field as well as a low physi-
cal profile. The twe 0-20V secondaries
of T1 are connected in series to pro-
vide 0-40V. This feeds a full-wave
bridge rectifier D4-D7. The d.c out
put from the reserveir capacitor C58
is fed to the power amplifier via fuses
FS2 and FS3. Output from G58 also
goes to siabiliser arcuit TR23, TR24.

A series pass fransistor 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 fransistor TR23. The
preset potentiometer VRIT controls
the current through TR23 which in
turn adjusts the voliage on ifs collec-
tor fo the required 25 volis. Any
variation in cutput voltage is fed back
via VRI7 to the base of TRZ3 and
the negative feedback acton 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 voitage to the
varicaps is stable enough for varicap
tuning a pA723 voltage regulator IC4
is used to provide the required 14:5
volts. Input to the veltage 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 irom the power amplifier
supply rail and preventing hum and
noise entering the pre-amplifier.

To be continued

ARIGHIRIDENS

PLUG CONVERSION

1 have devised a very simple method of using a
2-5mm earpiece with a 3-5mm sockei, 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.

K. Croft,

Broadstairs,
Kent.

380

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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Electronics.
Make a job of it....

Enral in the BNR & E Schoo!l and you'll have ap entertaining
and facinating hobby. Stick with it and the opportunities
and the big money await you, if gualified, in every field of
Electronics today. We offer the finest home study trajning
for all subjects in radio, television, etc., especially for the
CITY AND GUILDS EXAMS (Technicians’ Certificates); the
Grad. Brit. .LE.R. Exam; the RADIO AMATEUR'S LICENCE;
P.M.G. Certificates; the B.T.E.B. Servicing Certificates; etc.
Also courses in Television; Transistors; Badar; Computers,
Servo-mechanisms; Mathematics and Practical Transistar
Radio course with equipment. We have OVER 20 YEARS'
experience in teaching radic subjects and an unbroken
record of exam successes. We are the only privately run
British home study College specialising in electronics
subjects only. Fullest details will be gladly sent without

any obligation.

Become a
Radio Amatieur.

Learn how to become a radio-amateur in
contact with the whole world. We give
skilled preparation for the G.P.O. licence.

Brochure without obligation to;

British National Radio & Electronic School |

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

NAME l
ADDRESS EELIZ/78

Get kitted out

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
awholerange of computers and
peripherals too.
And for a thorough and
»  pragtical understanding
ofthe principles of electronics,
there’s a complete
* range of educational
coursesand experi-
menter-trainers.
Full details areinthe
Heathkit catalogues.
Send the couponnow.

- Snidering iron WoMh S4 50, Pull
details when you-send the Coupin

Name

I Adiress

|
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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 deseribed
here does just that by emitting a
loud click with each fash of the
indicators.

CIRCUIT DESCRIPTION

The unit is simplicity itself in
operation, and the circuit diagram
ig. shown in Fig. 1. Each time the
warning lamp receives z pulse
from the fasher unii, part of it is
passed to CI.

This capacitor

Fig. 1. Circuit diagram of the unit. The
wiring shown inside the dotted box is the
existing car wiring.

ible Flasher

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
R1, ready to charge up again on
the next pulse.

CONSTRUCTION

As there are few components,

point to point wiring is used. First

of zil decide where to mount the
the speaker. A position semewhere
behind the dashboard is suitable,
and it can be mounted with glue,
or metal brackets. The capacitor
and resisior are both mounted on
the speaker in some convemient
position and glued in place. The
diagram of Fig. 2 shows the com-
ponents opened out for clarity,

Leads long enough fo 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

RT 2200 WL 10%
Capacitor

C1 470pF 16V elect

Miscellaneous
LS1 8 ohm 50mm speaker
Connecting wire.

k...

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

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

|

FLASHER
UNIT

CAR CHASSIS

5

Vil ,%

Fig. 2. Wiring details. The speaker can be mounied 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.
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A OST of us scribbling chaps are
fascinated by etymology, 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, designand 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-fevel course in electronics
iried out in schools this year. | quole
“The experiment reflects growing
concern that schools are failing to
prepare children for a world in which
electronics will dominate part of their
lives'",

[t appears that of the 40,000 children
in London who took C.S.E. only 461
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
io build as an aid to their learning. He
can say that again, and | would
add also, make EveryDaY ELECTRGNICS
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 usuai 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 teizvi-
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 humber up to 20)
come in and buy a compiete 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
to 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
te 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 &y D.P.NEWTON

CLUES ACROSS
1 Storm fear is potentially a

34 Oscillations which are not
quiie

with it in a

changer (Anag.)

rectangular sort of way

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

32 A NOR gate does not give
us the option

Solution on page 886

2 4 5
6
9 10 il
12
13 14
16 1T
2 22 23
24
27
29 [30 31
32

5 A tiny morsel
§ Sin without the nineteenth CLUES DOWN 1
letter 1 Devices for inducing elee-
7 His physical laws are very trical resonance
forceful 2 An expensive punishment 7 8
9 Way beyond the usual from a mnife cell {Anag.)
vibration rate 3 Not off
10 Senior cifizen 4 Ohm gives us a shoit wait
12 Better than  half-wave ({Anag.)
rectification & Reverse the lead for a fair
13 A reverse rail which fells one 15
uniruths & Lathe waste, clipped a bit
15 A.C. waveform left its 8 Singularly a transistorised
autograph join
17 To use up 10 Mismatching might reduce 18 19
18 Half an insulator it
20 Bepaired 11 A flattish sort of transis-
21 The head blanked out the tor? 20
tape 14 A mains repair turned
24 A mite out of a tramnsistor down?
25 Electricat snakes? 16 Crack the signal
28 i‘gii and yet more than 18 Two speakers who sound 25 |26
28 The. males are in the 19 Ath;‘ufﬁsa;ultﬂzidepth 28
omen =
21 Wet, short-life oscillations 22 Mighty small .
3% A wizard in every dozen 23 One-track mind devices
33 Once a radio call of 26 Some can’t make them 33
extreme disiress meet
864
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Lekirokit have made sure that, no matter how often
you go'round the exhibiis at Breadboard '78, you'll keep
coming back to Stands D8 and D9. “"Completing the
circuit” every time. :

Because Lekirokit—as only Lekirokit 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 on earth.
Nowhere else at Breadboard '78 will you see
everything you're likely to need allinone piace, allinone
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 athow much you can get for how littie.

FAST ANDEASY FASTANDEASY FASTANDEASY FASTANDEASY

Complete the Circuit
at Breadboard’78

Lektrokit Breadboards
FROM £3.25, inc p & p and VAT
Hole for hole, top value! Lekirokit
Breadboeards are modular, so they can be
linked together to form any size. With a
itch of 0.1", even the smallest '
readboard—217L—canaccept 8, 14, 16
or 18 pin Dil devices. You just take a
compeonent, chaose a hole, and push itin.

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

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

Testelipgrips 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

ModeiNn. Contacts  Price, each pin can be brought up to a convenient
2971 170 395 contact post fortest leads or probe
2341 340 £5.75 connections.
248L 480 £8.65
264R 512 £6.65
| 264L 640 £8.32

(All prices incliide packing, postage and VAT) &

Lektrokit Super Strip SS2
ONLY £11.05incp & pand VAT

Super Stripaccepts ALLDIP's—as’
many as nine 14-pin at atime— and/or
TO-5's and discrete components. With
interconnections of any solid wire
up fo 20 AWG.

Super Strip has 840 contact points,
combining a power/signal distribution
system with a mairix of 640 contactsin 4
groups of 5. Distribution system has eight
bus-bars, each with 25 contact peints.

Lektrokit All-Circuit Evaluator FROM£12.53inc p & pand 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, troubie-shooting, making mods, then chucking it and starting the whole time-consuming
business all over again!

With ACE, you just plug in companents 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.

Seven ACE models altogether—with from 728 to 3,648 contacts. IC capacity (all
14-pin DIP's) from 3 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, ifyoucan, see and try out the great Lekirokit range at Breadboard '78—from
Nov. 21 to Nov: 25 at Seymour Hall, Seymour Place, Londen.

Write to:— LEKTROKIT LTD., London Road, Reading, Barks. RG61AZ, Or send coupon.
r--- = e T S O D O e o 5 S B B

To Lektrokit Limited, London Road, Reading, Berks, RG6 1AZ. Tel Reading (0734) 669116/7.
Please send me the name of my nearest | ekirokit dealer—plus FREE catalogue.
Flease supply the following (list items required)

AASVI ANV LSVd ASYI ANV LSV ASVI ANV LSVI ASVI ANV LSV4A ASVIANY LSV

ND EASY FAST ANDEASY FAST ANDEASY FAST ANDEASY FAST ANDEASY FASTANDEASY

= LEKTROKIT i COMPLETES THE CIRCUIT
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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 atiempt to establish the
Picturephone video-telephone service
served fo prove his point.

International Broadcasting

Convention

At the recent IBC78 at the Wembley
Conference Centre | could not help
being reminded of “POTS" but this
fime translated as the “plain ordinary
television & sound" services. So many
of the sessions seemed to be taken up
with optimistic aceounts 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 IBCT8, for example; litile or no
attention was paid in the technical
sessions to the electronic news
gathering (ENG) revolution that has
taken 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.i. channels
when they are vacated by 405-line
television? Or that there will be a
dedicated rietwork of traffic information
stations in the near future.

And should people be developing
medium-wave station identification
systemsthat, 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-eqgg 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 nobedy has
yet unravelled all of the mysteries of
the deceptively simple ear. Forinstance
ihere 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 |TN
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) ware
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 “acrostat” systems based
on tethered balloons carrying aerials
and transmitters at heighis up to
about 20,000ft. A number of such
systems -are currently ptanned in
Africa and Asia, although there have
apparently been a series of teething
troubles that have delayed their
operational use. Bul 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
unigue) 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 Eebruary and March, 1979. | find
myself working many of the Russian
SR A" prefixes which represent ech-
nician v.h.f." licences and cannot be
heard on the bands below 28MHzZ.

Crossword No. | 1-Solution

ElwlAVIElS
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Fne HYS is a mono hybrid amplifier ideally sulted for all applications. All common Input
funetions (mag Carridge, funer, aicl are catersd for Internally. The desirad functionis achigy
sither by @ multi-way switch ar direct connection fo the appropriste pins. Thainternal volume
and fone circuits merely require ing ioexternal i1 {notinciudad). The HYS
1= compatibie with all LL.P. power ampllf“r"ers and power supplies. To sase construction and
P Feam pl ifier mounting 2 P.C. canneclor is supaliad with each ore-ampiifi=r,
. FERATURES: Complete pra-amplifier in single pack—Mulii-function equalization—Law nolse
—Low distortion—Hinh overlaad—Twa simply combined for stereo.
APPLICATIONS : Hi-Fi—Mizers—Disco—Guitar and Organ—Public addrass
SPECIFICATIONS: -
INPUTS. Magnetic Pick-up 3mVy Ceramic Piciﬁ—ﬁp 30mV: Tuner 100mY; Microphone Tem:

Auxiliary 3-100mV; input impedance 4-ThD at 1kH:.

QUTRUTS, Tase 100mVY; Main cufput 500my A.M,S,

ACTIVE TONE CONTROLS: Trable = 1208 at 10kHz: Bass & =r100Hz,
DISTORTION. D-1% at 1kHz. Signai/Nolse Batio 68dR, 5
OVERLOAD. 32d8 on Magnetic Pick-up, SUPPLY" VOLTAGE + 16-50V,
Price £6:27 + 78p VAT P&P frea.

The HY30 s 'an exciting Mew kit from LB, It featuras a virtually mdestructible | .C. with short
H 3 clroit ane thermal fee The kit cansists of .G, h ink, P.C. board. 4 resistors, 6

capaciors, mounting kit, togethor with easy to fallow construction 2nd operating instructions.
This amplifier is Ideally sulted b the beginner in audiowho wishes to use the most Up-to-date

techinnlooy availabis,
15 Waﬂs FE#‘;FIJRES: Camplste Kit—Low Disloriien—Short, Gpen and Thermal Protection—Easy to
Buldl

= -
into 8¢ APPLICATIONS: Updating audio equipment—Guitar practice amplifiar—Test amplifier—
stidio ceoiiiatorn.
SPECIFICATIONS: .
OUTPUT POWER 1SW R.M.S. info 80 DISTORTION 01542t 1:5W.
INPLIT SENSITIVITY 500mV. FREQUENCY RESPONSE 10H:A6kH s 3dE,
SUPPLY VOLETAGE = 18W.
Price £5-27 + 78p VAT PEP frea.

The HYS0 leads LL.P "= iatal integration aparcach to-power amplifier design. The smplifar
features an integral heat hier with the simplicity oino external companents. Duringihe
past three years the amplifier 5as been rafined &

: : = G iGe extent ihat it must be one of the most
refizhle and robust High Fidellty mocules in the War 5
FEATURES: Low Distort intagral Hi i Only five connaclior T amp outpist tran-
25 Waﬁs sistors—No external components

¥ £ 80- APPLICATIONS : Medinm Powar Hi-rf st Low sower disco—Guliar amplifier

mnio SPECIFICATIONS : INPUT SENSITIVITY 550mY |
oumm POWER 25W RMS into 20 LOAD IMPEDANCE 4-16 DISTORTION 0025 4t 254
at ThHz

SIGNALINOISE RATIO 7548 FREQUENCY RESPONSE 10Hz-45kH— 305,
SUPPLY VOLTAGE = o5V SIZE 10550 25mm
Price Z2 18 L £7 02 VAT PEP frec
The HY120s the baby of L.L.P s new high POwWsT tange; Designed to-mest the most exaciing
Tequiremenis inciuding {oad line and thermal protaction this ampiifier ssts a new standard in
H I I 20 modular design.
1 FEATURES: Very low distunion;{n!egfa.’ h'ea‘tslnk—l_sad line profection—Therms] protsc-
i ar

tion—Five 15—No extern;
60 Watts APPLICATIONS: HI-Fi—High quality di Publicadd Manitor amplifier—Guitar and
H 1 organ
into 80 SPECIFICATIONS
INPLIT SENSITIVITY 500tV 5 !
OUT:;UT FOWER 60W RMS into B LOAD IMPEDANCE 4-160 DISTORTION 0043 atsow
af 1iHz :
;.Sl_iG?dAL'NolsE RATIO 90dB FREQUENCY RESPONSE 10Hz-45kHz— 3dB SUPPLY VOLTAGE
25
SIZE 114 50 85mm
Price £13-01 + £1 52 VAT PE&P free.
The HY200 now improved fo alve 2n output of 120 Watts has besn deslgred to stand the most
rugged eanditions suchas disco or graup while stillretaining trug HI-Fl performance.
FEATURES: Tharmal shutdown—Vervlow distortion—Load line protection—|ntagral heatsink
—MNo external components ;
120 watt APPLICATIONS: Hi-Fi—Disco—Moniter—Paoiver slave—Industrial—Public Address
L atis SPECIFICATIONS
-lnto Bﬂ INPUT SENSITIVITY S00mv

C!J.;:I’:"UT POWER 120W RMS into 30 LOAD IMPEDANCE 4-166 DISTORTION 0-05% at 100W
at fkHz. .

'_SIS!\N}AL.I‘NO’]SE_ RATIO 8628 FREQUENCY RESPONSE 10Hz-45kHz— 348 SUPPLY VOLTAGE
45

SIZE 114 50 85mm
Price £27:90 + £2.24 VAT P&P frea.

The HY400 is 1.L.P%s “Bi  Baddy of the range producing 240W into 40 | It has been designed
H Y400 for high power disco address Applications. if the ampilfier is to be used &t continuous high

power levals a cooling fan Is recommendsd. The ampliflar includes all the qualities of the rest
of the family to Iead the market as & true high power hi=fidelity power modide;

FEATURES: Thermal shutdown—Very low distorffon—Load line orotection—No- extarnal
240 Watts companents. . '
= g APPLICATIONS : Pubiic address—Disco—Pawer siave—Industrial
into 4Q SPECIFICATIONS

OU"I('SUT POWER 240W RMS into 40 LOAD IMPEDANCE4-160 DISTORTION 0-1% at 240W
at ThHz 2 < =
S_IhoL.NOISE RATIO 8468 FREQUENCY RESPONSE 10Hz-45kHz—3dB SUPPLY VOLTAGE

=45V
INPUT SENSITIVITY 500mV SIZE 114 100 85mm
Price £33-61 + £3-08 VAT P&P free.

Po WER PSLI36 suitabie for twa HY30's £6-28 plus 81p VAT. P/Pfree:
L PSUS0 sultable for two HY50's £6-18 plus £1 02 VAT. P/P frae.
SU P PL l Es PSLIT0 sultable for two HY120's £14.58 plus 117 VAT. P/P fige,

PSLISO sullatble for one HY200 £15-19 piUs £1-21 VAT, B/F free.
PSUTS0£2542 4 £2-03 VAT, :
B1£0-48 + £0:06 VAT.

TWO YEARS' GUARANTEE ON ALL OUR PRODUCTS
LL.P. ELECTRONICS LTD., GROSSLAND HOUSE, NACKINGTON GANTERBURY, KENT, GT4 7AD.

I.L.P. ELEGTRONICS LTD., Tt Purchase P

| Enclose Cheque [1 Postal Orders [ Money Order [

r : =
cnossuu D Housg’ " A c KI"GTDN, Please debit my Access account [] Barclaycard account []

Account number

GAHTERB“RY, KE"T, GT4 7An_ Nameand Address e
Tel: (022?) 64723 ignature

Regd No. 1032630,
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MAINS TRANSFORMERS.

Alltheze have 230/240v 50hz.
All these hava 230/240v 50hz Primary
Voltage Qur Rsf.- Price Post
Ty Zamp TM1 £1-84
2.4y Samp M2 £1-682 45p
A4y Tamz TM 32 £2-70 &0p
L1 - Tamp TM3 B5p 4bp
65y Famp. M3 BSD dip
B-5v 200 mA  TM21 21 40p
G-5v=0-5: 5 100 mA TM 21 £1-62 40p
&:5v=-0-6-5v 750 mA TM T £2:16 45p
6-3v-0-6-3v 100 mA  TM 33 £1:62 dp
6-3v Zamp  IM4 £1-88 50p
B85y tamp TMI12 #1162 Ll
8-5y+8:5v.sep. winding famp IM12 £1-62 48p
S Tamp TM3 £1-62 45p
av 3z amp T8 £2-70 50p
5 Samp TM38 £3-24 Bllp
10w 25amp TM 15 £4:56  £1-25
A0v—D-10y 4amp TMB50 £3-78 £1.25
0v=0-10% 125amp TM 15 £4°86 £1:25
12v 3 am: W 5 £1-05 S0
13w 100mA  TM 21 E1-62 40p
15w Zgmp TIM7T £2:16 S50p
2 Tamp TWM 10 £1-8 S0p
J2v-0-t2y somA  TMig £1-62 40p
Tev-D-12v Tamp TM 41 3 S0p
15% fapped By 2amp  TMI1 £2-70 S0p
17w Lamp  IM12 £1-62 S0p
18w Zamp TMI13 £1-00 S0p
Tamp TM 14 £162 Sp
3y {with &v £.amp) Zamp  TM30 “£3-78 £1:25
{1 Gamp TM46 £4:32 £1-25
i 123 amp TM 15 £4-88 =1-25
Z0v-0-20v, Bamp  TMI13 £4.86 £1-25
24y 1tamp TM1 £2-12 &ip
Zhy Zamp. TMIY £2-T0 Bl
24y£2y 7 amp Samp 1M £2-9T T0p.
] 5 damp TM4D £3-78 8ip
25y ifamp TMi8 £3- 8lp
26 2amp. TM £3. :
Ay Samp TMI5 £4-86 £1:25
2w FFamp TM 3% £31-86 enguire
40y Jamp: TM 45 £4-32 25
A0y Samp  TM 48 £5-02° £1:25
A0 Gemp TMI5 £4-36 £1-25
A0v=0-40v 22 amp  TM 48 £5-02 =125
S0y & &-3v Zamp. TMEI2 £4-86 £1-25
Ay Bamp TM23 £11-85 =115
“50v fapped 40v &20v Zamp  TM 46 432 £125
Tov 4:5:amp TM24 £7-82 £2-50
7oy and B3y 3amp  TMI3 £3-10. £2-00
T8V dramp TM24 E7-02 £2:-50
B0v tapped T0v & 75y damp.  TM24 £7:.02 £2-50
B0v centre tapped Zramp TM48 £5:-02 £1-25
0y - famp TM25 £7-02 £1-75
0100w Famp  TME2S £7-02 £1-75
200w Tamp TM25 £7-02 £4:75
250v-0-250v & 63V BOmA  TM3E £3-78 £1-08
000y 100 mA TM £3-78 £1-00
S00v 50mA TMa3d £3-78 =1:00
280V B0mA  TM26 £3-24 £1-00
000y BmA TM £5-50 £2-00
kv 5mA TM 48 £4:05 0p
5 hw 3 ma T 30 £7-02 =1-80
Bhv SmaA T 25 £4-05 £1'00
B8R omA  TM3T £10:28 £2:00

Eull rangs of Mains to 1200 Asto transformers available,

Pot Cores. We have now raceived our delivery of Ferrox
pot cores. These are ex unused equipment. They contain
tha' bobbins but of course these have 10 be wound and you
would have to unwind. Three pairs available.

- Diameter Thickness Price
FX 2243 =] -0cm £:1 i |
X 2o43 35 om 2-3 am 70 1 per pair
EX 2240 2:5iem 1B cm 80

Quantity discounts apply.
Component Panel Ref. 3085. Taken from unased PLS.U.'s,
these confain 4 = 3055 power {ransisiors with mica
insulators all .on hest sink and 4 varlable pots, presel fype
with spindle locks. Real bargain at£1-08 sach. )
Component Board 421. Again from unused “egquipment;
major items on thesa are two power silicon translsiors;
Motor Rala ref. SJ 5433 mounted on = heat sink with mica
insulators, also behind the panel are two power reciifiers
ST NS 1008, Prics 36p.

E.H.T, Mains Transformer. With Induciance cantrof,
rormal primaryand gutputvoltags approd. 4k 3mA, Votage
can ba-varied by applying DC fo jower bobbin. Unusad,
ex P.S.U. s Price £4:32. i |
Music Contre Dust Cover. Size 127 « 107 = 137 with
attachments for hinging, Price £3-95. Caliers only,

Teleph A ering Machir Used, but asparentiy
complete and. probably in Working order. However, we are
afiowed to supply these only for breaking Up, ihey should
Be vary suitsble for conversion to open reel tape recorder,
backgraund music machine, echo chamber, efc. All untestad
but we guarantee 1o replace any major item in the machines
should it be faulty. Machines lecs outer case £7-50, case
slightly broken but substantizlly whole £106:26. Unbroken
cases £12+°45, and finally with new looking cases £14.50.
Past £2-50 per machi Many 2 fes ‘availabie for
thase machines: Pleass enguire.

Wall_Mounting Thermostat. The Saichwsll room stal
Mains 20 amp seitable over normal-alr temperatures between
30-80°F. Sultabie also for greenhouse control. Niasly finished
in white eramel. Price £3-25.

18 rip.m. Motor with 230y mains coil, not llke 1he USi
thesa geared motors this has & good length-of £
Price £2-50 + 20p. i
Rigonda Intermezzo 10 + 10 hi-fl amplifler with belt driven
record deck with speed contro| and strobe check. The best
hi=fi offérad by Riconda originz! selling price was in excess:

| of
aft.

MULLARD UNILEX

A mains operated 4144 stereo
“gvstem. Rated one of the finest
perfermers in the steren fisld
this would make a wondasiul gift 2%
for ‘almost anyone In easy-lo-
assemble modular form, and

complete with a pair of Plessay
speakers this should sell at about £30—but due to a special
bulk buy and as - an tncentive for vou to buy this month we
affer the system complete at only £15 Including VAT and
posiage, <

42 HOUR TIMERS
VENNER
As illustrated with sun correction mada
for G.P. 0. phone boxes used perfect £2-95
“20amp awilx:hir_\g confacis.

SHORTWAVE CRYSTAL SET
Although this uses no battary |t gives
rezlly amazing resuits. You will re-
ceive an amazing assortment. of
statfons over the 19, 25, 29, 31 metre

5. Kit" contains chassiz iront
pane| and =l the parts £1-84—crystal
earphens 55p Including VAT and
posiage.

SOUND TO LIGHT UNIT

Add solour orwhite liaht to your amplifier.
Will operais 1, 2 or 3 lamps (maximum
A50W). Unitin box all ready to work. £3-95.

EREAKDOWN PARCEL

Four unused, made for computer uniis

containing most useful

IT'S FREE

- Qur manthly Advance Advertising Bargains: Lisi gives

details of barcains amriving or jusi amrived—oattan bargains
which ‘sell ‘out before our advertizsemeni can sppear—il's
an interesting list and it's free—Just send S.AE. Below
are a few of the ins st iizble from {
lines.

Pot Cores. These are ex-unused equipment They canfain
the bobbins. Thres sizes available,

Diametér Thickness Price
FX 2943 4-5¢em F:-0cm ‘8151
FX 2242 2-5em 2-F-cm T8p; perpalr
FX 2240 2:5.em -6 ecm 60p |

Quaniity Discounts apply.

Component Panel Ref. 3055. Taken from unused P.S.U.'s.
these contain 4 = 2N 3055 power transistors with mica
insulators -all on heat sink and 4 = 3W type variable pots,
oreset type with spindle locks. Real bargain at £1:08.
Component Board 421. Again from unused equipmant.
maier items on ihese are two power silicon transisiors.
Motor Rofa ref. 5J 5433 meunted on 3 heat sink with mica
insulators, also behind the panel are two power rectifiers
ST NS 1008. Price 26p.

Heavy Duly 3 Core Appliances Lead. 15 Amp wire 6i1
long, conveniional yellow green, brown and blus cores,
arey pve oute;, prepared ends, this flex normally sells at
30p per metre, 10 feads for £2-50 4 20p, Posi £1-00. Gooe
guantity avallable. -
E.H.T, Mains T mer. With -ind g -tontrol,
normal primary and output voltage 3-5kv. The core, how-
ever, s made of 2 very good quality grain oriented frans-
former sieal, and lts fiux can be varied by applying a DC
voltage to the lower bobbin, We are not sure how much the
putput voitage may be increased or décreesed Dut using a-
9 yolt batiery we sesm to get a rise or fall of about 50 voHs.
Thess transformers are Unused ex-P.S.U."s which we are
breaking dewn: Price £4-35.

Music Centre Dust Cover. Size 12" = 183" = 13" with
attachments for hinging. Price £3-85. Callers only,

Hi Fi Console. This is 2 plessingly designad shalving
arfangement which could tidy op your equipment, sormy but
it's anoiher callers only item but a real bargain at £5-30.
Battery Charger Kit. Scon the dark nights 'will be with us

and thess components unlike those
from most compofer panels, have
wire ends of usahle length. The tran-
sistors for instance have leads over 17
long—the diades have approx, 47 leads.

List'of the major 5 s as foll 17 assorted
fransistors—ag assorted diodes—60 assoried resistors and
condensers—4 acld plated plugs In unifs which can serve as
muitinin plugs or as hook up boards for experimental or
quickly shanged circuits (note we can sunply the sockel
boards which we made to receive these uniis), The price of
this four unit parcei j& £1 including VAT and post (consider-
ably less than value of the transistors or diodes afone).
DON'T MISS THIS SPLENDID OFFER.

TANGENTIAL HEATER UNIT

.& mostefficient and quist running
R

and are your battery will become. graduaily dis-
charged. Keep it fopped up at low cest from the mains.
Qur kit consists of transformer, full wave rectifier, charging
metar and battery clips. Bargain price £4-80-

Electrical Wiring Cahbles. 2-5mm twin and earih, flat p.v.c.
covered grey outer, 100 metre colls, price £15 Thiz is
the cable you need for ring main gircuits hut for ing a8
smailer imm cable will do. Wae can supply this st £8-00.
Powsr Packs for the Telephone Answering Machines
have just errived, ihess isalate the machine from the mains:
and provide the correct voltages for driving the record and
playback motors, elc. On metal chassis with voitage ssfecior
and fuse, these have a plaslic cover to make them saje. Mot
new of course but fully guaranteed, Price £5-86.

Heph A ing Machi: We have sold all last
month's delivery and the new fof we find rather varisd. Thers
are some without cases, some with slightly broken cases
and some which look perfect. The description we gave In
Irst month's newslatter cannot apoly to this new lot. So we
now restate this as foll — “Telapt A i

by Solatr
type as is fittad ta many famous
name heaters—Comprises mains
induction motor—long turbo fan
—zplit 2 kw heating element and
ther ic safety trip—simply
connect to the mains for Im-
mediate heat—mount in a simole
wooden or mefal case or mount
direct onto base: of say kiichan
unit—price £4-35 post £7-50
control switch to give Zkw. TKw,
cold blow or off availzble 50p

3K MODEL
£5-85
+ =150 P &P

extra.
2w, modal madé In metal case with control switch  £12:00

MOTORISED DISCO SWITCH

With 10 amp change-
ower  swilches.  Mulii
adjusiable swilthes are
rated ‘at 10 emps. This
would provide 2 mag-
nificent display. For
mains  operating.. &
switch model £5-25.10
Switch. model £5-75. 12
‘switch model £6-T5.

FLUORESCENT TUBE
INVERTOR
For campiftg —
gar repalring —
emergency lighi-
Ing froma 12y
batteryyoucan't
beat fluorescent

|ighting. Riwill

ofer plenty of weil distributed lighiand js econamizal. We
offer nvertor for 81713 watt miniature tube for only £3-735 with
tube and fube holders as well.

RELAYS

12 volf two 10 amp chanosover plug in 55p,

19y Fhres 10 amp chengecver nlug in £1-28.

12y fwo changeover miniature wire snded

95n. 12 volt open single Screw fizing two 10

amp changeovers 85p. 12 volt open three T
hi £%-25. Latchi

‘of £195. We heve approx. 30 of these unused but with various

faults, U ted, belisyved: pl except for cartridge and:
speakers. Ofierad =t £33-50, less than the price of the very
high. quatity deek incorporated, IF zannot collect add £3-00
o cover the special packing and carriage charge,

MINI-MULTI TESTER

Amazing, deluxe  pockst =ize
précision moving coil instrument—
jewelled bearings—1000 opv—mir-
rored scale.

11 instant ranges messure:—

B volis 10, 50, 250, 1000,

AC volis 10, 50, 150, T000:

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

ohms:

Complete with insulated probes.
leads, battary, sircuit dizgrsm
andinstruciions.

Unbeljzyable value only £6-50-+30p
-post and insurance, -

amp SEOVErS relay mains
operated. 2 cfo. contacls £2-91. Mains
opetzied fhree 10 amp changsovers opén
type one screw fxing £1-25. Many other
types with different coil volianes and contact
arrangements are in stock, enaulrles Tnvitad.

Terms: Prices include Post & VAT. But
orders under £6-00 please add 50p to

Phone for Generous Discounts 683 1833.

J. BULL (ELECTRIGAL) LTD

(Dept. E. E.), 103 TAMWORTH RD.,
CROYDON CREI1SG

offset packing. Bulk enguiries—Please

Machi used, but so far as we can sec complete and
guite passibly In king erder. Hi . we are allowsd io
supply these only for breaking up, they should be very suit-
abie far conversion 1o open reel tape recorder, background
music machine, echo chamber, eic. The list of parts coa-
tained in the nmiachine are 45 in our Augost newsletter (cony
on request). They are all untested but we guaranise lo replace
any major item in the machine should ihis item be faulty;
We ara rapricing these as follows, Machines less outer case
£7-50 with outar case slinhily broken bui substantialiy
whole £10-50. Machines with unbroken outer cases £12-50
and. finally machipes with very good, new locking ouler
35;:“&19.50. Past £2 00 per machine less case, others

Wali M i Th 5 The S room stal
This will handle mafns heaters up 1o = fotal of 20 amp and
is setteble for normal air temperatures between 30-80°F.
Suitaple also for gresnhouse control. Nicely finished in
white epamel. Also hias a covar to prevent Interference with
conirol setting: Price £300.

10 r.p.m. Motor with 230% mains icoil, fot like the usdal of
these geared motors, this has a gond fength 'of 4™ shatt
arice. £3-00 +20p. :

Can Anvons Help US? We are loaking {or f2icly large
quantities of the jtems listed below. If you have any siock
yourseif or can put us on 1o 3 reasonably priced supplier
we would be obilged.
7.5 i diznt

EZYBACSVE Zener.
TiL208 red Led.s.
-Soldercon pins.
§+1 inch-matrix Verobeard 52 holes = 46 2irips.
0-1 Inch matrix Vercboard size 34 holes = 34 strips.
CAZ1301C. Operationsl amplifier 1C.
MPF102. Transistor.
WWe are also lookino for VOU's, oscilloscopes, compulers
and most instrunjents. 1f you &now of any surplus pieass
=and deizils or ‘phone Mr.J0 Bull, 01-688 1532
Charge Discharge indicaiion mater. This is-a hesvy panal
mounting instrument made eriginally for the GPOQ, raiher
old-design but still we fesl will fill an urgent need. Basically
{he operation of this depends opon'a Mercury motor which
revolves clockwise or anti-clockwise depending upon whether
the: batieries are charging or discharging. A pointer shows
the staie of charge of the batteries at any lime, Also filted
within the insfrunwent are auxiiliary contacis which could be
used 10 get off alarms e tamps, etc. Price £5:95.
Reseftable Fuses {themmal trips). Two new iypes have
come in, gne made by ETA is2 6 amp modal whichis mounted
through: & single hoie rather |like 2 volume controf. This is
suitable for 250 volts AC or 24 vaiis DC. Price 54p. 4-53 Amp
Model mads by AEG is held by two screws thus a bank of
these could be mounted between metal straps. Price 54p.
Disc Miotor, mains aperaied. This is very thin in fact less
than 2 thick and only: 2pprox, 2" dia. Spindle revolyes at
250 rpm. and the spindie which is approx. 1/327 diz. pushes
throuah so melar could Be used to drive clockwise ar antl-
cinckwise. The spindle bsing a friction fit can be pushed
pletely out'and rept d By your own spindls, 8 knitling
needlefor instance. Price anly 38p.
75 rpm Mains Inducition Motor with gearbox. This mofor
\= guite powsrful and hes 137 stack and |he fioel 75 rpm
drive shait is12” long by 37 diz: The motor also has a spindle
coming irom the opposite end fow ich could be fitled

anode red or oreen)

‘another pullev: Qverali size approx. 3_"' % 5w 217+ spindles.

Price £3-35.

‘24 Hour Mofor, beautifully made by Sangama, This is

Z00-240v mains- driven motor wit g{earbcx tzgether in one
housing, size sparox, 137 dis, by 12" deep. H you are con-
templating making a 24 hour switch with a lof of onfoffs,
+hen this Is ohviously the motor. Price £1:89. T
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By George Hylion
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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 fypes 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 obiainable
from timber merchants and do-it-
yourself shops as “offcuts”, with
the advantage that guite narrow
strips, down to about an inch wide,
are still quite useful for smail
cabinet construction but generally
go. cheaply in the shops because
they are too mnarrow for most
household jobs.

Hardboard has no grain and is
easily cut with a wood saw. Tf kept
dry it is an excellent insulator and
cani. be used for circuit boards.
(the “outdoor” wvariety of hard-
board, which is waterproofed with
an oily substance, is even better.)

GLUING

&mall 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 fo form a short open-
ended “tube”. Front and rear
‘panels can be added later. Alterna-
fively, you can make a “tray” by

starting with the back panel and

gluing four sides to it.

Almaost any type of adhesive can
be used but a2 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 teil

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 tegether,
when they ean still be slid over

one another., Used this way the

glue needs to be left to dry for a
few hours but this is adwvisable
anyway.

FINISHES

Hardboard has a rough side and
a smooth side, and you can use it
“rough side out” eor “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
plasiic film which is available in
a variety of decorative finishes.

I 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 gvailable 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 o use
a front panel of a thinmer material
than hardboard, which can be too
thick te accommodate some
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switches and potentiometers. Alu-
minium sheeting and Ilaminages
such as Formica are best suited for
front panels.

To make the front panel easily
removable stick small pieces of
sguare-section wooden beading to
the inside of the box to provide
pillars o insert screws through the
front panel, Fig. 1.-

THIN-WALLED BOXES

When the entire bex is fo be
made of Formica or seme other
thin-walled laminate sheeting this
cannot be glued by its own edges
because there is just not enough
width to the edges to give a strong
join. So use corner braces. These
are just bits of sguare-section
beading (“moulding”) which costs
about 3p per foot (or 10p per
metre) from timber merchanis,

Quarter-inch (6mm) square bead-
ing is suitable for small cabinets
and three-eighths inch (9 or 10mm)
for larger ones. (Other shapes of
beading such as guadrant or hali-
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-smap 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 fitfing a hooked blade.
called a Stanley scoring knife
blade, to one of the same maker’s

Type 199 handles. (These are the

handles which zlso 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 fo
be cut away is then bent upwards

aleng the score mark while the

rest of the sheet is pressed down
on the leyel surface. Eventually it
breaks, often with a loud crack.

889

e



The broken edge may be a bit
rough but can be smoothed off with
glass paper or a file. Onceyou 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 Formicaand hardboard,
ig also obtainable as cheap offcuts:

Metal cabinets are useful for
andio ecircuits where the signals
are- small, since if earthed they
then screen out sftray mains
voltages which can cause hum.
Note that they are of mo use for

radio receivers with ferrite rod
aerials because they screen out the
radio signals as well!

INPUTS AND OUTPUTS

Many cabinets reguire 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 (usualiy coloured with green
and yellow stripes in the UK).

Where signals are taken info 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 botiom
of the box as a “breadboard” for
mounting components. In many
cases, however, it is better to con-
struct the circunit on iHs 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 “tuba'.

SIRIP OF HARDBOARD
GLUED TO PANEL -

METAL PANEL

PANEL PINS ammm—oI\F"

Fig. 3. Method of making feed-through
connections on metal panels.

Fig. 2. Thin-walled box
“tube' with carner braces.

RUBBER FOOT

THROUGH HOLE TN BAS 5

FIXING SCREW INSERTED %

Fig. 4. Twe ways of securing
circuit boards.in the
eabinel
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Qur new 1978 catalogue fists 2 whole range of
metal cases ta house all your projects: And we've
got circuit boards, accessories, module systems,
and piastic boxes — everything you rieed to give
your eguipment the guality vou demand. Send
Z5pto cover posi and packing, and the catalogue’s
YOLUTS.
ViSIT US AT BREADBOARD STAND Es

VERO ELECTRONICS LTD. RETAJL DEPT.
Industrial Estate, Chandiars Ford, Hants. S053ZR
Telephone Chandlers Ford (04215) 2956 )

HANIMEX
. MFE;AG Electronic
OFFER LED Alarm Clock
SFUNCTIONAL Thousands sold 2o
LCD t&lith’ Swirchi
Dim(Bright —

{Siids. Switch]

Hours, mins, zecs,
monih, dates: auts
calendar, bach-
fight, quality mstsl
bracelet.

£8'85
Guarantsed same Very slim, oniy \
day despatch smm thick =
THOUSANDS SOLD
11 FUNCTION .
Miirpte

SLIM CHROND Indizstar

fenly pn  Hour
-G digit 11 functions: 12he. varan) | Dislay
* Hours, mins, secs
= Day, date, day of

weee, r
10100, 1/10, sacs.

10 = secs, mins,
* Spiit and fap modes
*Back light, aute

calendar,
“ Only Bmm thick:
This sams watch is
being.  sold  for
£22:00 | in news-
naper and maga-
ziiie special offer ads.

Metac Price
£12-65
Guarsaieed same day despaich £8.65

GUARANTEED SAME DAY DESFATCH

% All prices fnclude VAT and carry 12 Melac Electronics has been selilng digital
month written guaranes, with oor 10 quartr watches probably lenger {han any
day money back sssurance. ' other company in-the UK. We CATTY &

i X 2 Syl VErY wide range of models and aur shops

% All watchos sent 1st class post. stock most walich batterlas. Fitting Is

* Shops apen 9:30-5.00 dally. iree and this service is open to all,

[PLEASE ADD 55 P & P ALL ORDERS] Sty & Acce weicome
METAC Eiectronics & Time Centre

Tima Sat
Lock  Suiteh
Feature and Specification
Hour/minute dispigy.
% Large LED display with p.m, and alarm
on indicator
28 Hours alarm with gn-off contral
% Display  flashing for power loss
ingication
% Repeatsble S-minute snooze
% Display bright/dim modes control
Size5-15 = 303 % T3 (1Fmm « 100mm
= B0mm},
Weight: 1-43 |bs (0-85 ka).
& d same-day despat

e Dapt. E
F. Gl 67 HIGH STREET 327 EBGWARE ROAD |[|SRREE
AT DAVENTRY, RORTHANTS LONDON W2 o,
Tak: (022 72) 76545 Tel (01) 7234753 =
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=71 For a merry musical
Christmas an electronic

musical door chime which

A complete
_‘_-chmmoﬁgime-:-
£ for only 41595

Incheies D8 B . VAT

Greenslesves

God Save the Queen
RuleBritannia”

Land of Hope arid Giory
Oh Comie Al Ye Faithful
Dranges and Lemons
Westminster Chimes®
Sailar's Hornpipe Maryiand
Beethover's “Fate Knocking” Beutschland uber Afles
The Marseillaiss ! Bach

Mozart Colonel Bagie
Wedding March The Lorallie
“Thesetunes play longer if the push buttomiskagt aressed.

* 4 gneat introduction to the
world of micnocomputens.

* Save pounds on wormal vetadd price
gg /. s, : 57'!5%{

The CHROMA-CHIME is exclusively designed by

CHROMATRONICS

River Way, Harlow, Essex.

[ o cHROMATRONICS Fiver o Hortows econ

CHROMATRONICS. River Way, Harlow, Essex, U. K.—l

Cook House Door
TheStars & Strpes®
Beethoven's Ode ta day
William Tell Dverture
Sald:er's Charus.

Twinkie. Twinkis Little Star
Grest Gatenf Kiey

Pleasesend D Chrema-ChimeKitsat£l5.85 each
including VAT and post and packing [

PLEASE USEBLOCK CAPITALS

Name ,
Address l

EE

lenclose cheque/PO value £ l
ordebit my ACCESS/BARCLAYCARD account No. ,

IHIIIIIIIJII(HI
I

Signature

—._-_n_._——._.___.—._.

Il

N.B. The CHROMA-CHIME is also availabie, fully
assembled, price £24-85 inc VAT and postand packing. ' i

Pleaseallow 7-21days fordelivery.

e = 72




SUPERSOUND 13 HI-FI MONO AMPLIFIER

A superb solid state audio ampli-
ficr. Brand mew componcnis
throughoul.
. Sistors plus 2 power outout
. tramsistors in push-pull
Faull wave reciification.
Outpm  approx. 13
watts !_[ILS.
ohms. Fregoency Ie-
sponse 125z 30KH=z =
3db. Fully nfcgrated
pre-amplificc stage with
separate Volume: Bass bopst and Treble cut conirols.
Sgitable for #-15 obm spoekers. Inpat for ceramic o
crystal cartridee. Sensinvily approx. 40mV for full
output: Sopplicd ready bailt and iested, with knobs,
escutcheon panel, inpul and oupiput plugs. Overall
size 37 high % 67 wide x T desp. AC 2007250%.
PRICE £15-00. P. & P_£1-20.
HARYERSONIC MODEL P.A.
TWO ZERO
An advanced solid state stneral
purpose monoamplifier suitable
for Puablic  Address: system,
Disco! Guitar, Gram., erc. Fearures 3 mdludu.ally con-
:miled inputs feach :mnut has a separate 1 stage pig-
amp). Input |, I5my into 47k. Inpat 2, 15my into 47k

200my into 1 mez. suitable for gram. (uner, or lape eic.

controls. All inp.aits plog into standard jack sockeis on
front panel. ‘Gutpul socker on rear of chassis foran &
ohnt or I6 ohnmt speaker. Outpur in excess of 20 walis
R.M.S. Very attractively finished purpose built cabinst
made from black vinyl covered steel, with a brushed
ancdised aluminium ' front escutcheon, For ac maims
operation 200/240v_Size approx. 124" w, x5 h. <730
Special introductory Price £28-00 | £2- -50 carr. & pka.
Mubiara LP1150 RE-IE Module 470 kiz £2-25 |
P.&F. 20p. Full pec. and connection details mnuln-.d
Pye VHEFM Tuner Head covering 88-108 MiHz, 1007
M/Hz LF. outpul, 7-8 Volt + earth. Supplicd mc-
a;ligm:d, with Tull circoit diagram with precision-geared
FM gapg and 32377 — 323PF AN Funing gang only
£345 ¢ PP 35D
STERED DECODER
SIZE 27 ¥ 3 ¢ 4 rcady built. Pre-aligned and tesicd
for 0-16V nes, earth operaton. Can be fited to aimast
any FM VHFE radio or tuner, Sterso beacon light can
be fitted if required. Full detatls and imstructions (in-
clusive of hints and Hps) supplied. £6-00 plus 20p.
Pl & Pl Stereo beacon-lisghiif reguired 3ip extra.

5 sificon_tzan- |-

mia 8

(suitable’ for ‘use with mic¢. or goitar eic). Inpur 3

Full mixing faciliies with full range bass & 1reble

MAINS OFPERATED SOLID STATE
AM/FM STEREO TUMER

200:240Y Mains oper-
ated Solid State FM AM
_ Stereo Tuner, Covering
MWL AN
KHr YHEFM 35-108
MHz.

|| Ruilt-in Fermite rod aerial
B for M.W. Full AFC and
AGC on AM and FM.
Stereax. Beacom Lamp
Built in Pre-amps with vadable output
control. Max ofp Voltaze

Indicator.
voltage adiustable by pre-set
600mfw RMS into 20K, Simulated Teak finish cabinet.
Will march almost any amplifier, Size 8i"w X 47h =

947°d 3pprox.

LIM!TED NUMBER ONLY at £28-00 =

MAINS TRANSFORMER

Pri. 0-110rand 240 Sec_ 28v.at 1-8 amns Ak.o (aDp;d
at 12v -3 amp. Owzall size 23°h X .

£2-50 — £1-00P. & P

1014 WATT HI-FI AMPLIFIER KIT

A stylishly finished monaural amplifier with an ootput

of 14 watts from 2 ELS4s in push-pull. Super repro-

duction of both music and speech with nealisible hum.

Separate inputs for mike and gram allow records and

=£1-50 . & P.

anmnouncements to follow cach other. Fully shrouded:

section wnund output transformer to match 3-15 2
speaker and 2 independent volume controls, and
separatc bass and treble controls arc provided giving
wgood lift_and cut. Valve ling-up 2 ELZ4s. ECCB3,
EF86 and EZ30 rectifier. Simple instruction booklet
25p + SAE (Free-with nsm;) All parts sold separately.
GNLY £14-50 P. & P. £1-40. Also availabie Tcady
bailtand tested £19-00 5. & PU£1-40,

SPOLY PLANAR® WAFER-TYPE, WIBE RANGE
ELECTRO-DYNAMIC SPEAKER

Size 1137 » 1448 0 14" deep. Weight 190z, Power
handiing 20W r.ons, (QUW peak]). Impedance B ohm
only. Response #40Hz-20kHz, Can be mounted on
ceilings, walls. doors. nnder fables, eic., and used with
or without batfie. Send S, A_E. for full details.

Only £8-40 each — p. & p. (one 30p, two £I IO’!

Now available in cither &7 round version or 417

rectangular. 10 waits RMS 60Hz-20KHZ £5-25
P& P.(one G:m. o T5ph
5 AAGNE “PRE-AMP. Seos- dmMonder
IUOm\r anuL I~ 1o 35V neg. earth. Equ. 1dB from
20Hz o Z0KHz. Input impedance 47K Size 137 x
4tx ST H F1-60 ¢ 2p P& P

2° PLASTIC CUNE HF r\“hLTl‘LR 4 ohm, £3-50 per
matched pair - 50p P. S

540-1605

HARVERSONIC SUPERSCOUND

10+ 10 STEREO AMPLIFIER KIT
A really firstclass Hi-Fi Stereo Amplifier Kit. Uses 14
transisiors including Silicon Transistors in the first five
stages on each chanmel resolting in even lower noise
level with improved sensitivity. Imiegral pre-amp with
Bass, Treble and two Volume Controls. Suitable for use
with Cecramic or Crystal cantridges. Very simplc 1o
modify to suit fic carfridg instrucktions in-
cluded. Qurpnt stage for any speakers from & [0 15
ohms. Compact design, all parts supplied- including
drilled metalwork, high guality ready drilled printed
Gircuit board  with ‘component identification clearly
marked, smart brushed anodised aluminiom front
panel with matching knobs, wire, solder, nots, bolis—
no extras fo buy, Simple step by siep imstructions
enable any constructor to build an amplifier to be
proud of. Brief specification: Power output: 14 watis:
r.ms. per channel into 3 ohms. Eregoency rosponsc:
= 348 12-30,000 Hz Sensitivity: betier than 80mV mto
IM G: Full power bandwidth; £3dE 12-15.000 Hz
Bass boost spproX. to & 1288, Treble cor approx. o
—16dB. MNegadve feedback 1848 over main amp.
Power requirements 35y at 1-0amo.
Overall Size 12%w. * B7d, » 23"
Fully detailed 7 pagc construction manual and parts.
list free with kit orsend 25p pluslarge S;ALE
AMPLIFIER KIT . £13°50 P. & P. 50p
(Magnetic input cnmpunems IEp r.a;ua)
POWER PACK KIT E5-50 P. & P. 95D
CABINET . £5:50 B & PiO5p
SPECIAL OFFFR—nn}_‘ £23-75 ifall 3 items
ordered at one time plus £125 p. & p.

Full after sales servicc
Alscavail ready builtand tested £31-°25. PO & P.21-50.

HARVERSONIC STEREO 44

A solid state sterco amplifier chassis. with an optput: of
34 walts per channel into 8 phm speakers. Using the
latest high technology integrated cirtuit amplificrs with
Buift in short term thermal overload protection. Al
component: including rectifier smumhmg TApacilor,
fuse, tone control, volume controls, 2 pin din speaker
sockeis & 3 pin din tape rec./play socket are niounied on
the printed circuit panel, size approx. 937 = 2§° | &

max, depih. Supplied brand now & tesied. with &ncbﬁ.
brushed anodised aluminium 2 way escutlchesn (1o allow
the amplifier to be monnted horizontally or verticallsial
only £9-00 D[‘_LH S0p P. & P. Mains gansformer with an
output of 17v a/c at 300m/a can be supplicd at £1-50 +
40p P & P if required. Fall connection details supplied.

HA34 3 Valve Audio Amp. 4t w. putput ready boill and
tested €8-S50+ £1-40 P. & P. Also HSL ‘FOUR’ amp-
fifler kit £8-00 — £1-40 B, & P.

‘All prices and specificztions correct
at time of press and subiect to
alferation without notice.

HARVERSON SURPLUS CO. LTD.

{Dept, EE.) [70 MERTON HIGH ST., LONDON, S.W.19. Tel.: G@1-540 3585

A few winsiies from South Wimbleden Tube Slation.

Open 7.30-5.30 Monday to Friday. #.30-5 Saturday. Closed Wednesday.

PLEASE NOTE: P. & P
CHARGES QUOTED APPLY TO
1.K. ONLY. SEND SAE WITH
ALL ENGUIRIES.

BUILD A

SPECIAL SKILLS
SPECIAL EQUIPMENT

SYNTHESISER!
REQUIRED

using IDEWERrOR (Reg'd)

catalogue vet published.
Over 128 A-4-size pages.
About
listed and indexed,
Nearly 1,000 Hiustrations.
Bargain list sent free.

At £1-25 incl.
catalogue is a bargain.

P80 ®@ @

Send the coupon below now.
HOME RADIO (Componenis} LTD.,
Dept. EE., 234-240 London Road,
Mifcham, Surrw CRESHE

The finest components

2500 items clearly

p. & p. fhe

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-pspular, 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 BEH22%AR

892

D - Piease write your Name and Address in block capilals

Q] !
g & A e s ot e i l
Uao_- I ADGRESSIY < INFIE Wil Sy e i
wll

) WD i I
T8

= e 5 I
© 5 | Home RADIO (Components) LTD, Depr. EE  (Reon W0
&4‘.: 234:240 London Road. Micham. Surrey TR 34D ondon 912968)
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The Great 13A Fuse Fallacy

The flat pin 13-amp plug has been
the standald 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 coneept was, of course,
that the user of the plug fitied a fuse
appropriate to the eguipment 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 protecizd.

Se much for the concept, but what of
the realisation? The realisation was
the sale of plugs already fitted with 2
18:-amp fuse, with no thought of ihe
equipment to be profecied. and
certainly with no thought of giving
advice to the hapless user, who chear-

- fully fitted the plug onto anything and
everything, and thereby, alpei quite
innocently, created pofential hazards
to life limb and property.

Now why should a 13-amp fusz be =
hazard?

In orderto answer this, we have i
ask the question: “what is a fuse and
why is it fitted, and where?® Th=
answer is that a fuse is a specially
designad weak link pleced in series
with any circult to protect that circuit
and the user should the clrrent exceed
2 specified value. And this is where the
conceptual realisation of the 13-amp
plug has sa dismzlly failed, in my
apinion, 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 jts implica-
tions. Now we know that the total
consumption of any squipmeni is the
wattage, and the wattage in turn is
given by multiplying the current drawn
by the voltage applied. Conversely, the
current drewn 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 velts, within a tolerance
decided by the CEGB, but the actual
tolerance can be greatly influenced by
ihe loading on the “spur” and Upon
the'time of day orevening. Ferexample,
Llive in the country, and my own mains
voltage drops quite significantly when
all the neighbourhood ladies, bless
‘em, are indulging their culinary
prowesses! To centinue: 13 amps
times 240 valis gives a wattage of 3,120,

MATTERS

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 watls? An electric Tire;
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 sse the utter falizcy of selling
13-amp plugs complste with 13-amp
fuses: in my book it eught to be a
erimina! ofience. .

Rules of Thumb

‘There are regulziions which, it onz
eares to swdy inem, and perhaps
mere imporiani, if one can undersiand
ihe legalisiic iargen, will suiline fhe
precise measures ie be adopied. Such
Pegandc zecuracy is by 1o means
essendal, and a Tew simple rules of
thumb will enable all-equipment to be
fused such that the maximumof pro-
iection ¢an be obtained.

The first rule ofthumb is io use a
fuse valiie no larger than is necessary,
the value being caleulated by dividing
ihe wattage by the voliage.

Here we come up against a practical
difficulty, that of obtaining sujtably
rated fuses; the lowest current rated
fuse is the 1-amp fuse; and here we
are talking strictly of the 13-amp plug
itseli. So, perforce, we must uss 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 io the
calculated rating, and a valte between
50 per centand 100 per cent is normal.
Se if vour calculated current is, say, 1
amp, use a fuse of 14 amps or even 2
amps. But no higher.

An Exception

An exception o the rule involves
inductive, capacitive, or tungsten
CiTCuits, where Jor a firite fime a
current greater, or mch greater, than
calculated flows, and then reduces o
the calculated value.

Bveryday Electronics, December 1978

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 approximatsly
one eleventh the hat or working
temperaiure, and 50 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 elsven| A factor of three

or four times is adequate for domestic

lighting.

Anti-surge Fuses

With inductive or capacitive loads; the
only methed 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 millisecends 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 essential, and
ihe above maligned 18-amp plug,
which let me repeat is fundamentally
sound in eoncept, may very well prove

o be better than nothing at:all. Butthe.

margin of safety is so much greater
when just a little fime is faken to Work
out a few simple maths, and then use

the fuses most appropriaie to the

application;,

Until the authorities ses fit to ban
ihe sale of plugs complete with 13-amp
fuse and also offer concrete’ and
simple advice on choosing the most
appropriate Tuse, it is up to the intend-
ing user to help himself. lts very
simpie and wall worth while..

“When you come home, will you carry on
making your special gadgef that minimises the
risk of accidents in the home?"”
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SEPTEMBER 1977 TO DECEMBER 1978
{Sixtesn Issues following introduction of larger format)
Pages Issue Pages Issue
1-48 September 417-472 May

49-96 October 473-528  June

97144 November 529-584 July
145-192 December 585-640 August
193-248 January £41-704 September
249-304 February 705-768 October
305-360 March 769-840 November
361416 April 841-904 December

= e

A.C. METER CONVERTER by R. A. Penfold

ADD-ON CAPACITANCE UNIT by R. A. Penfold

A.F. SIGNAL GENERATOR by F. G. Rayer
AIR FRESHENER. ELECTRONICALLY CONTROLLED

ALARM. CAR SYSTEM
ALARM. ROOF RACK

AUDIOTEST. THE

BACK-UP. DYNAMO

BLEEPER. FLASHER
BOOSTER. TONE

CAPACITANCE UNIT. ADB-ON
CAR SYSTEM ALARM by P. W. Bond
CATCH-A-LIGHT by R. A. Penfold

CHECKER. FUSE

CHASER LIGHT DISPLAY by J. McBride

AUDIBLE FLASHER WARNING by B. N Ryerson
AUDIBLE/VISUAL METRONOME by M. E. Theaker

AUTOMATIC PHASE BOX by E. M. Lyndsell
AUTO NIGHTLIGHT by A. R. Winstanley

BATTERY STATE INDICATOR by W. B. Jones

CHRONOSTOP by R. W. Coles and B. Cullen-

CODE SCRAMBLER by 0. N. Bishop
CONTINUITY TESTER. PROBELESS
CONTINUITY TESTER. VISUAL
CONTROLLER. TRAIN

COMBINATION LOCK by T. J. Johnson
C-R SUBSTITUTION BOX by P. G. O'Neil

DIODE CHECK. RAFID
DISPLAY. CHASER LIGHT
DYNAMO BACK-UP by R. Everson

EE 100W POWER SLAVE by E. M. Lyndsell
EE TELEPLAY STUNT CYCLE by C. Cary

EE 2020 TUNER/AMP by E. A. Rule Part One

EFFECTS GENERATOR. WEIRD SOUND

ELECTRONIC TEST BED. TTL

- ELECTRONIC TOUCH SWITCH by R. A, Penfold

i
%?:i%wgegé %86;_3‘3

648

256
332
276
721

612

109
516
64
798
320

232
276
14

504
871

725
204

ELECTRONICALLY CONTROLLED AIR FRESHENER
by D. Warwick

EMERGENCY LIGHTING by M. Hughes

ENLARGER TIMER by R. A. Penfold

FIND THE PAIR by F. G. Saddler
FLASHER BLEEPER by T. R. de Vaux-Baibirnie

FLASHMETER by R. A. Penfold

FUSE CHECKER by A. R. Winstanley

FUZZ BOX by E. M. Lyndsell

GENERATOR. A.F. SIGNAL
GENERATOR. R.F. SIGNAL

HAZARD WARNING SYSTEM

by T. R. de Yaux-Balbirnie
HOT LINE by P. |. Homer
HUNTER. TREASURE

INDICATOR. BATIERY STATE
IN SITU TRANSISTOR TESTER by R. A. Penfold

LEAD TESTER. MONO/STEREO
LIGHT. CATCH-A-

LIGHT DISPLAY. CHASER
LIGHTING. EMERGENCY
LIGHT. SOUND TO

LOCK. COMBINATION
LOGIC PROBE by P. W. Bond
LOW COST LOUDSPEAKER ENCLOSURE by |. Smith 288

MAINS DELAY SWITCH by A. R. Winstanley

MAINS TESTER by J. C. May

METRONOME. AUDIBLE/VISUAL
MONQ/STEREQ LEAD TESTER by M. Simpson

M.W. MINI by A. . Crighton

MW/LW RADIO by R. A. Penfold

NIGHTLIGHT. AUTO

NINE VOLT D.C. POWER PACK by E. M. Lyndsell

622
668

160
786
714

654
486

263
332
276
170
676
798
568

394
430

200

263
596

740

536
455
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UCTIONAL .

PHASE BOX. AUTOMATIC 154
PHOTOFLASH SLAVE UNIT by R. A. Penfold 181
POCKET TIMER by 0. N. Bishap 402
PORTABLE RADIO. V.H.F. 125
POWER SLAVE. EE 00W __ 504
PROBELESS CONTINUITY: TESTER by C. J. Mair 109
PROBE. LOGIC 568
PROBOPHONE by D. C. Jenkins 8

QUAGMIRE by 0. N. Bishop

RADIO. MW/LW

RADIO. SHORT WAVE

RADIC V.H.F. PORTABLE

RAPID DIODE CHECK by R. Dudlcy

REMOTE CONTROL SYSTEM. ULTRASONIC
Part One "
Part Two

R.F. SIGNAL GENERATOR by F. G. Rover

ROOF RACK ALARM 5y T. R. de Veous-Belbirnie

SHORT WAVE RADIO 5y 7. G. Rayer
SIGNAL GENERATOR. AF

SIGNWAL GENERATOR. R.FE

SLAVE FLASH by R. A, Penfold

SOUND EFFECTS GENERATOR. WERD
SOUND TO LIGHT by | R. W. Baorses
STUNT CYCLE. EE TELEPLAY

ST S ey

EATURES—continu: gt

TELE-BELL by F. G. Rayer

TELE-TEL by F. G, Rayer

TESTER. IN SITU TRANSISTOR

TESTER. MAINS

TESTER. MONO/STEREO LEAD

TESTER. PROBELESS CONTINUITY
TESTER. TRANSISTOR

TESTER. VISUAL CONTINUITY

THE AUDIOTEST by D. W. Easterling
TIMER. ENLARGER

TIMER. POCKET

TONE BOOSTER by D. §. Gibbs and I. M. Shaw
TOUCH SWITCH. ELECTRONIC

TRAIN CONTROLLER

TRANSISTOR TESTER by D. [. Stephenson
TREASURE HUNTER by N. Hunter
TREASURE LOCATOR by F. G: Rayer

TTL ELECTRONIC TEST BED by 0. N. Bishop
TUNER/AMP. EE 2020

ULTRASONIC REMOTE CONTROL SYSTEM Part One
by RUA. Penfold Part Two

VEHICLE IMMOBILISER by G. D. Southern
V.H.F. PORTABLE RADIO by F. G. Rayer-
VISUAL CONTINUITY TESTER by A Sproxion

WATER LEVEL ALERT by A. R. Winstanley
WEIRD SOUND EFFECTS GENERATOR by D. Edwards 348

GENERAL FEATURES

BOOK REVIEWS 22, 275, 281, 571, 667
BOX IT 889

BRIGHT IDEAS 20, 63, 66, 115, 172, 242, 290, 351,
408, 454, 490, 744, 756, 822, 880

COUNTER INTELLIGENCE by Poul Young 63, 224, 296,
384, 579. 611, 652, 750, 814, 884

CROSSWORD by D. P, Newton 343, 384, 429, 484, 547,
i : 611,667,747, 814, 884

EE SPECIAL REPORT
CRYSTAL SET - 753
ELECTRONIC DOORBELL 1 292
ELECTRONIC MULTIMETER 682
ELECTRONIC WORKSHOP 236
WONDERBOARD 820

EDITORIAL 6, 56, 102, 152, 198, 254, 310, 366, 422, 478,
534, 590, 646, 712, 778, 848

338, 406, 458, 514, 565, 620, 674, 738,
z 810, 870
JACK PLUG AND FAM_ILY‘-b__y Doug Baker 39, 81, 130,
224, 296, 351, 412, 454, 495, 575, 610, 693, 750, 803, 863

PLEASE TAKE NOTE:
Automatic Phase Box: December 1977 412

Capa‘:izance Unit- Seprember 1977 89, 412
Car System Alarm February 1978 412
Chaser Light Display’ February [978 412

EVERYDAY NEVVS

C-R Substitution Box March 1978 499
EE |00W Power Slave |une 1978 546
Enlarger Timer October 1977 113
Fish Attractor June 1977 44
Fuzztone Jjuly 1977 44, 8%
Mains Delay Switch April 1978 429
Mains Tester May 1978 546
Physics is Fun  November 1977 180
Probophone September [977 113
Quagmire July 1978 628, 696
Soil Moisture Monitaer |une 1977 44 89
Teach-In °78 Part Six March 978 412
Teach-In ‘78 Part Seven April 1978 429
The Audiotest  March 1978 429
Touch Switch July 1977 44
Treasure Locator October 1977 113
V.H.F Portable Radioc MNovember 1977 180

RADIO WORLD by Pat Hawker G3VA 748, 812, 886

READERS LETTERS 27,89, 130, 275, 347, 372, 454, 513,
632, 680, 754, 825

13, 67, 108, 174, 207, 262,

342, 373, 595
by Dave Barrington 433, 485, 547, 595, 653, 720
; 790. 857

SQUARE ONE 19,83, |12, 173, 220, 291, 340, 752. 789, 864

SHOP TALK by Brian Terrell
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ABBREVIATIONS ;

AIRPORT RADAR by G. A. G, Brooke

BRAIN ON A GRAIN by S. McClelland Part One
_ Part Two

BRITISH ARMY EQUIPMENT EXHIBITION

CLUB CORNER

FEMININE LOGIC? by Julie Hurst

IMPLANTABLE MEDICAL ELECTRONICS

by S. McClelland

434
492
629
491
__ 405

DOING IT DIGITALLY by O. N. Bishop
| Introduction to Logic, AND, OR and NOT gates
2 Investigating the 7400 i
3 TTL Clocks and Latches

DOWN TO EARTH by George Hylton
Mains Hum and Earth
Beat Frequency Oscillator
Negative Resistance
Measuring Low Resistance
When is a Capacitor not a Capacitor?
Measuring Impedance
Analogue or Digital
Super Conductivity
Show Time and Response Time
Gain and Decibels
Making use of the Doppler Effect

FOR YOUR ENTERTAINMENT by Adrian Hope
Video Cassettes
Multitrack Master Tapes
Hi Fi Journalism
Linear Motors, Teletext Paging System
TV Games, Video Recording, Film Loops and
Telephone Lines 215
‘Shocking Affair, Magnetic Driver and Explosive tune 267
Pioneers in Audio 331
Close Shave and Mains Frequency 383
Videotape, Passive Switch, Identi-Chips and Light Help 443
Video at the Summit, Compatability Check 49]
Hall Effect, Effective Resistance, all charged up
Mains Frequency Variations, Buzz-Phirases
Matter of Distortion
Development of Microwaves
Paging Systems—|
d 2

734
792
858

44
180
299
354
411
464
576
635
694
760
a32

40
82
113
159

572
606
664
724
796
869

MINI-MODULE by George Hylton
I Passive Mixer
2. Audio Effects Oscillator
3 Microphone Amplifier
PHYSICS iS5 FUN by Derrick Daines
Shocking Coils

746
818
862

November 1977
March 1978
April 1978

May 1978

SOLDERING [RON SPECIAL OFFER
TOOL RACK

POPULAR CIRCUITS—8 page supplement
SEMICONDUCTORS FOR CONSTRUCTORS

NO-FLASH FOR YOUR POLAROID CAMERA
by R. H. Marco
POWER SLAVES IN ACTION by E. M. Lyndsell
RADIO ASTRONOMY AT CAMBRIDGE
by $. McClelland 1
THE OSCILLOSCOPE by J. Smith
TV GAMES by N. Hunter Part One
Part Two

WHAT DO YOU KNOW 35, 86, i72

Diode Logic

A.C. Measurement

Yoicing Circuits

PROFESSOR ERNEST EVERSURE by Anthony /. Bassett

Electret Microphones

Response Curves

Quantisation

Radizesthetic Preamplifier Part One
Part Two
Part Three

Dowsing

The “Thing"

The VOX AC30 Amplifier

Colouration

Automatic Bias

Crossover Distortion

Reforming Capacitors

WORKSHOP MATTERS by Harry T. Kitchen
Planning out your workshop
Fuses and their current ratings

YOUR CAREER IN ELECTRONICS by Peter Verwig
Selling Components . 36
Is there a spot for you in this ever expanding industry? 237

TEACH-IN 78 by George Hylton
| Introduction
2 Module Construction
3 Resistance, Capacitance and Module Construction
4 Ohm's Law, Timing Circuits
5 Impedance, Rescnance, Inductance and Amplifiers
6 Conducrance, Matching, Gain :
7 Valves, F.e.t.s and Transistors
8 Power, Waveforms, Amplifier module
9 Radio, Modulation, Receivers
10 Logic Circuits
|1 Power Supplies and Transducers
12 Maths and Measurements
End of Term Questions and Answers
Glossary

68
L6

598
656
659
662, 653

AVOMETER COMPETITION September 1978

HANDY GUIDE

CONSTRUCTORS GUIRDE TO HARDWARE—
November 1978

October 1978

8 page supplement
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VARIABLE CAPACITORS With Direct Drive. 5pf & 15p, 10pf & TSp, 20pf & 23p,

-S0pi v §0p, 1235 + 125p7 @ 55p, 100 + 200pf &= S5p, 250 — 250 + 20 + Z0pi @ 53m,-
500 - 500pi @ B0p; with S.M. Drive 250 + 250 + 25 + 25+ 25pf & T5p, 365 + 365 +
365pF [ B6p. 10X CRYSTAL 100KHzZ + 1MHz with CMOS Calibrator Circuil 0 £2.
SOLDER-IN FEED THRU's 5:5pf, 300pf, 1000p] All a1 20p a0z, &~ COIL FORMERS
With Core tu 6 for 25p, 37 COIL FORMERS With Can # 3 for 10p. 285 KHz
CRYSTALS FT 241A TYPE & 20p, 10 for £1-20. CMOS 1.C's CD 4001 @ fop,
CD 4007 5 10p, CD4011 & 10p, CD 4020 & 80p, 4029 & 60p. VHF FETS J 310 @ 20p;
2N 3818 Type i@ & for T5p, 40673 Type @ 3o, .

MINIATURE ROTARY SWITCHES 2 Fole d way @ 20p, 3 Pole 3way @ 40p, 1 Pole
10 way 2-Bank i 40p. 100 MINIATURE DIODES CV 95637 Preformed Leads @ 50p,

RCALC. I.F. CA 2011 @ 50p. :

3 PIN PLUG AND SOCKET LIKE RS EUROPEAN TYPE with 2 Matras of Cable
“at75p pair. 200 ASSORTED 4, 5w, RESISTORS @ 75p. 50 ZENER DIODES 2 Watt
Assorted Untested @ 57p.

MULLARD SEMI-AIRSFACED TRIMMERS 10of = 15p, 20nf i 15p.

VHE TETFER TRIMMERS 10pf 1@ 18p, DAU TRIMMERS 0pf & 10p, 38pf & H!p:-'
45pt @ 40p, 125pf @ 12p, 140pf (= 15p.

100 ASSORTED C280 CAPACITORS for 57p. 2 GHz STRIPLINE NPN TRAN-
SISTORS i £1, MIDGET ROTARY SWITCHES 1 Pole 24 way 4 Bank & £1.
VHF AERIAL FILTER wiih BNC SOCKET Box size 337 x 17 = 1" af 55p each.
50 ELECTROLYTIC Cﬁ?ﬂ_CITQRS Assorted (@ 57p. 50 BC 107-8-% TRAN._
SISTORS Assorted Untested @ 57p, 50 AC 128 TRANSISTORS Branded but Un-
tesied @ 57p. 50 VARI-CAP DIODES LIKE BA 402 Untested o, 57p. 6 PIN DIN
PLUG AND SOCKETS (@' 25p pr. 3 Dia. by 37 Long RIEBED CERAMIC COIL
FORMERS 7 35;= FINMED HEAT SINK For Two Plastic Power Transistors @ T5p
‘{P&P 15p). 50 TUBULAR TANTALUM CAPACITORS for £1. 30 ASSORTED
WXAJ CRYSTALS @ £1-10./20 ASSORTED FT 243 CRYSTALS @ £1-50.
20 ASSORTED FT 241A CRYSTALS @ £1-10. MINIATURE MYLAR CAPA-
CITORS -0fuf 50v.w., -1of 50vw,, both 20p doz. 10 AMP S.C.R's 100 FIV & 25p
400 PIYV @ 50p, 800 PIV = 60p. LM 380 AUDIO LC. with various circuits & Wﬂ:
B0 MHz NPN STRIPLINE TRANSISTOR BF 362 & 25p.

Tuf 25v.w. ELECTROLYTIC CAPACITORS # & for 25p. SPECIAL 3 GANG
MINIATUPE VARIABLE CAPACITOR 25 + 25 + 25pf @ 78p.

MAINS TRANSFORMERS 220 voif Input. Type 1, 24 volt Tapped at 14 volt 1 amp.
) £1-30 (P&P 25p). Type 2, 22222 voll S00mA w £1-80 (P&P 25p). Type 3, 45 volt
Gamp @ £4-50 (P&P 95p). Type 4, 20 voll 2 amp Twice 10 volt T amp Twice @ £4:50
(P&P 85p). Typed, 45 voli 2 amp 45 volt S500mA & £3/50 (PaP 8s5p). i

400mW GOOD UNMARKED ZENERS 3 &v. § 8 10v, Vv, 10v, 13+ 16y, 18, 24v,
30y, 33v, 36 volt. All at10 for 40p.

Please add 20p for postand packing, enless oifarwise statad an UK, orders under<2,
QOversess ordess at cost

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

HHROUASINIE electronies

‘56 FORTIS GREEN RD., MUSWELL HILL, N10 3HN
TELEPHONMNE: 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

TEXAS TIMER RED LED
741 555 TIL209
(INC. CLIP)
5 for 4 for 10 for

£1.00 £1.00

VAT INCLUSIVE PRICE - 25p P. & P.

£1.00

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)

Everyday Electronics, December 1978

You must try our fabulous pew 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
COMPOMNENTS. 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.
Toatal Street

NV NEW,

¥ FABULOUS ¥

FR
e

COMPONENTS

The ACE 2nd edition illustrated catalogue shows a considerably
erlarged. range of components, modules, ‘Elekits’. Many PRICE
REDUCTIONS from edition one. Component range inclides —
CAPACITORS, HARDWARE ,CASES, LED's,VERD PRODUCTS,
RESISTORS, RS COMPONENTS, TRANSISTORS, DIODES,
SCR's, IC's (Linear, TTL, EMOS; Audio), SWITCHES, PLUG/
SOCKETS, BOOKS, TRANSFORMERS, TOOLS, SPEAKERS

AND TEST EQU!E’MENT. Tvpical VAT inclusive prices:—
LED'sRED ... ... 15p INGREE ot ot o 54p
LED's GREEN . ... 25p 2N3702/3/4/5. . . .. 1ip
8pin ICSKT ..... 15p NI S o 24p
AEIZ608 st 20p GAGRIgY. o e 7p
RTINS S 27p NGRS - on . ol i 4p
BC107/8/9. . .. ... 13p INADa e e 5p
BC177/8/9. . .. .. - 19 WA - i 25p
BC182/3/4L. . . ... 11p Zener BZY88 . . . . . 12p
BCZAZISMAE: 7 o : 11p 74T Baii R 22p
BCB47/8/9. . ... .. 13p L 35p
BC557/8/9. . ... .. 15p v 1efo ] et i 20p
BEY IO, L Sl 20p TR S e 15p
BFEYS0/1/2 . ... .. 23p FATRIT 62p
By e o 16p Pushiow. - oo ou o 16p
S s 35p Siide toggle . . .. .- 19p
ZTX107/8/9. . . ... 14p W/C switches . .. .. 54p
INZBTEEG .- - o - 13p 0.25 CFRes. . . .Bpper3

COMPONENTS FOR ‘EE' PROJECTS
Component lists with prices available for all "EE’ projects from
October 1977 onwards. Send s.a.e. stating project and month of
publication (max. 4 projects per s.a.s.).
TEACHINETRICHT . s va) s et st sy £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 ADDRESS

NAME
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GREENWELD

443 Miillbbrook Road Southampton
S0O1 OHX Tel(D703) 772501

All prices quoted include VAT, Add 25p UK /BFPO Postage. Most orders dess
patched on day of receipt. SAE wuth enuﬁne{smsinlgase MI!H-MUM ORDER VALUE

£5). Export!

: list now ifable for bona-fids traders.

A

THE NEW 1978-%

GREENWELD
CATALOGUE

FEATURES INCLUDE:
® 350p Discount Vouchers
@ Quantity prices for bulk buyers
@ Bargain List Supplement
@ Reply Paid Envelops
@ 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 castbox £4:-00

WATER LEVEL ALERT

Al components Inc. earplece, verd,
studding, cable and 2 boges 115 = 75 =
3Bmm. £3-95 (without boxes £2-75)

VEHICLE IMMOBILISER
Al!n‘ilmrf.s including: refay but not PCB

MICROPHONE AMPLIFIER
All . compartments including case and
hardware-£2°00

E.E. 20420 TUNER

" AMPLIFIER
We can supply all parts required except
the comporenis for the RFE unil for appros.
£40, Send SAE for detaiied list.

CAR FLASHER
'srhe three components required for just
L]

AIR-FRESHENER KIT
See our half-pzge ad. elsewhere in ihis
issue far details.

NOTE: A more. detailed list of parts
supplisd inthese and'otherkitsis available
on receipt of & SAE

Kits of last month's prajects still available,

“DOING IT
DIGITALLY™

This new seri=s which sfaried fast menih
isthound to be'a big success. Wesupply =
complete set of parts (as we did for |ast
years® Teach-in series) for Just £15-75-+
£%1 post for the Eiectronic Test Bed, and
£2:75 for additional perts. required for
first & parts,

The GREENWELD

Amplifier Kit

ideal for the beginner to make; this kit is
compleis right down fo the tast scraw!!
Easily constructad on the PCB provided
the 4 transistor circult will give 2W outpu:
from & crystal cartridge. Battery version
£1:75, or _with ' transformer for mains
operation £3-85

PC ETCHING KIT MK Il

MNow conlains 200 sg, ins. copper clad
board, 1lb. Ferric Chioride, DALO etoh-
rezist pen, abrasive cleaner, two minjature
2r‘llizsi:lts. eiching dish and instructions.

BUY A COMPLETE
RANGE OF
COMPONENTS
AND THESE
PACKS WILL HELP
YOU

4 SAYE ON TIME—No delays in
waiting for parts tc come or
shops to open!

+* SAVE ON MONEY— Bulk buying
means lowest prices—just
compare with ethers!

* HAVE THE RIGHT PAR'.I'—Ne
k or
nacessary!

ALL PACKS CONTAIN FULL SPEC.
BRAND HNEW. MARKED DEVICES—
SENT BY RETURN OF POST. VAT
INCLUSIVE PRICES.

K091 50V ceramic plate capacitars, 5%. 10
SL?;“" velue 22pF to 1000pF. Totsl 210,

K082 Extended range, 22pF to 0-14F. 330
values £4-

K083 Polyestercapacitors, 10 each of these
values: 0:01, 0-015, 0-022, 0-033, 0-047,
0-o88, 0-1, 4-15, 0:22, 0-33, ﬂ#?uF 116
altagether for £4-75

HO04 Myiar capacitors, min 100V type. 10
each all vaiues from 1000pF fo 10,000pF.
Total 130 for £3-78

Koos Po!ystyreﬂe capacitors. 10 each value
from 10pF o pF, E12 series 5%
A60V. Toial 370 far £12:30

K086 Tantalum bead capaciiors. 10 sach of
the following: 0-1, 015, 0-22 0:33, 0:47,
0:68, 1, 22, 3.2, 47, 68, all 38V T[I'Qﬁ
15716 52116 33/10 47;5 1003, Total 170
iants for £14:20

W007 Electrolytic capacitors 25V warking
smail physical size. 10 sach of these pop-
Ular values: 1,22 4-7,-10, 22, 47, 100uF.
Total 70 for £3.50

K008 Extended range, as above, alse
including 220, 4702nd 1000:F. Total 100 or
£5-80

021 Mimalura carbon film 5% resistors,
CR25 or similar. 10 of each valus from 10R
to 1M, E12 series. Total 610 resistors, £6-00
K022 Extendad ranae; total 850 resisiors
from 1R fo 10M £2-30 §
KO8 Zener diodes, 400mW 5% BIYSE,
efc. 10.of each value fram 2:7V ta 36V,
E24 series. Total 280 for £15-30

K042 A= =bove but 5 of cach value £5-70

TRANSFORMERS
All mains primary: 12-0-12V ‘50mA 85p;
‘WGMA 85p; 1A £2:50. §-0-6V 100mA
B5p; 11A £2:.4p, 9-0-3V 75mA E5p: 1A
£2-10. Mu{tttanped type  0-12-15-20-24-
30V, 1A £3-95; 2A E5-35; 3A £6-90; 20V
214  £3-90: 25V 13A £2- 25. 12V BA £4;
24V 5A £7-50: 0-22-33-41\: 44 £-1'-§d].
S0V d J00MA twice £2:50; 12V & 250mA
fwice £2-00

RELAYS
WE4T Low profile PC mntg 10 f33A 20mm
5\1" m!l SPCO 3A contacts.
32 Sub: min ¢ yoe, 103 19><10ﬂ1r’ 12V

m:ul DPCG 24 contacts £1:15
W7t 6V SPCO 1A contacts 20 < 30 % 25mm
Cnly 56p
WaIT 11 pin plug in relay, raied 24V ac,
bot works well .on 6V DC. Confacts 3 pole
c/o rated 10A, 85p

Weis 12V 1250R DPCO 1A contacts.
Size 28«22 18mm. min plug-in typa 72p
WE3S 50V ac (24V DC) coll. 11 pin plug in
1vpe. 3 pole clo F0A contacts. Only 85p
W Open - construction. mains relay,
3 s=ts 104 cfo contacts, £1-
Send SAE for our ralay list—84 types listed
and jilustratad.

HEAT SINK OFFER
Copper TOSsink 1Tmm dia * 20mm. 10for
40p; 100 for £3; 1000 for £25

POLYTHENE SHEET

Size 36 » 18Y 2000, Hundreds of uses
around fhe home. 100 sheets for £1-50,
Box of 1500 for £19

de(board

Q\O Rer o
Build

Your Circuits

Just Once

ORCUS

In Minutes...

It's crazy 1o build, unbuild, construet and-destruct your circuits-on expensive
“Breadnoards”. Now very economically on' WONDERBOARD, you plug your
components into one side of the beard, the wires into the other, and vou
install the finished gircuit in your equipment. Thay're likePC boards, but

ne soldering (which is-enemy Na: 1 of prototypes). Chanrge any wirs.or
companent any time without disturbing others. Up to six interconnecting
wires and one companent lead into one multicontaet. WONDERBOARDS
zccept all |C's from- 4 10.80 pins and discrete components too.

Reliatle? They conform to applicable sectibns of USA Military Standard
WML A48 148 and are used by the US Nawy. You can’t ask for better.
WONDERBOARDS the universal board for equivalents of single-sided,
doublesided, plated-thre’ hale; and multijayer printed circults.
“Smat| Wonder™
12 1C BIL—14 capacity
{Equiv. No. tie-points 1302) {Equiv. No. tie-painis 5208)

£2.80 £11.20

All prices include VAT and P&P. Send cheque or postal order io:—

CHARCROFT ELECTRONICS LIMITED
Charcroft House, Sturmer, Havarhiil, Suffoik CES 7TXR
Teiephone Hayechill [Cui-i-i.‘] ST Telex: 817574
See usat BREADBOARD '78 215t—25th Novembsr 78
Seymiour Hall, London W1, Stand F10

_ “BigWonder"
42 |C DIL—14 capscity

TUAGC

TRANSISTOR UNIVERSAL AMPLIFICATION CO. LTD.
PHONE 01-872 3137/672 5080

MANUFACTURERS OF QUALITY AMPLIFICATION AND LIGHTING

CONTROL SYSTEMS

NEW FROM TUAC

7" x9" x 12" ULTRA QUALITY HIGH POWER 5" x 5" x 2"

New D.C. Coupled Design
AMPLIFIERS

Featuring—FElectronic Shar Upen and Thermal Overioad Frolaction
Brief Spec.—Input Sensiiviy-B.775 v. .M 5 {0.D8.) 21 25K Ohms
Frequency oonse 20 H: 20 KH: VI st falt power 019,

Hum and Noise—100 58 Befative full oltput.

T.D. 500 300winto 2 Olimis 220W inic 4 Ohivrs: mow intn

2 Ohms -
Fowersupply PRA0T . e, £30.00
T.D.150 150w inio £ Ofims. | 00W imia 8 ORMS, oo £2835
Power supply Pa5 1 . £18.50
T.D. 150 0 Version 60W into 8 Ohems 400 1085 15 ORMS - £1775
. E1550

Power supply o560
Notz—PS 300 will d .rLZTD 1
All carfpiet ratings are RANIS continoous sine wave utoul

TO ORDER BY PDST

o ||t; (EE1DR)ur uupis-A

Fotrio—
TUAC LTD., {EE108) . 119 CHARLMONT ROAD, LONDON SW17 9AE.

Send stamp forane ree 28 page catalogge of USHANG & AMPLIFER MODLLES ate:

898
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_ - : ~ - This new style course will enable
' o S ~ anyone to have a real understanding
' - s -~ by a modern, practical and visual

N . ; . - method. No previous knowledge is

required, no maths, and an absolute
minimum of theory.

" Py , : . W ~ You learn the practical way in
er e s : ow . easy steps mastering all the essentials

of your hobby or to further your
: : - : R sl - cacerin electronics or as a self-
) ou ma s fer -  employed electronics engineer. :
& = E % - All the training can be carried out
s : : e gl ~in the comfort of your own home
- S j 3 =y _ and at your own pace. A tutor is
eIeCf ron lcs. - available to whom you can write, at
: ; : A= e any time, for advice or hel uring
your work. A Certificate is given at

g fhepr aCt.caI way. : the end of every course.

1. Build an escilloscope.

As the first stage of vour training, vou actually build
your own Cathode ray oscilloscope! This is no toy,
but a test instrument that vou will need not only for : =
the course's practical experiments, but also later if 1 ' -
you decide to develop your knowledge and enter the 5 .
profession. It remains your property and represents e ; .

a very large saving over buying a similar piece of . %
essential equipment. s .

2.Read, draw and understand IRy & 5
circurt diagrams. = — I\ R

In & short time you will be able to read and draw L
circuit diagrams, understand the very fundamentals : Yy ) £
of television, radio, computars and countless other o) i 3
slectronic devices and their servicing procedures, - 2
b

3.Carry out over 40 experiments Nt
on hasic circuits. -

We show you how to conduct experiments ona wide -
variety of different circuits and turn the information
gained into a working knowledge of testing, servicing
and maintaining all ty pes of electronic equipment,
radio, t-v. etc.

4. FreeGift.

All students enrolling in our courses receive a fres
circuit board originating from a computer and
containing many different components that can be
used in experiments and provide an excelisnt example
of current electronic practice,

r_-____-__1
]
]

Post now, without abligation, to:-

| BRITISH NATIONAL RADIO &
ELECTRONICS SCHOOL

P.Q. Box 156, Jersey, Channe! Islands.

l NAME
EEB12/78

ADDRESS I
Block caps please
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Send To

This-novel kit contains everything you need 1o make one of the meost
sdvanced air fresheners of its kind. Styled to take its place in any roaim
inyour homeand do its job quistly and unobirusively.

TFhie attomatic timing circuit switchses or:a fan for 8 Tew seconds sl regulas
iniervals to send an odour neulralising fragrance into every corner of your room.

The kit includes components for EITHER & 4 or 15 minute timing circuit,
miniatire D.C. metor and mouided parts in high impact styreng 10 provide an
ensily maintained, elegant appearance.

GREENWELD ELECTRONICS
443, MILLBROOK ROAD

Please send me

air freshener kitls)
with 4/15 minute timer at £8.50 (inc. p. & p.}
KIT INCLUDES A SUITABLE GEL FRESHENER FREE

SOUTHAMPTON Lenclose a cheque/PaO-For £ i seienne. PAYED1E
SO1 0HX o Groomweld Electranics: NAME e o feizize
AIMGRESS o i e R s e S e e
1 ONE STOP SHOPPING. PCB’s, Components,
(DEPT. E.E) Eardware._ Cases, Part Kits and Full Kits. A compre-
= Fes ; Sesopetiy > ensive service to the E.E. Constructor. PRICES inc-
217, Toll End Road, TIPTON, West Midlands DY4 OHW QE-EVABCETEIEC M VAT, P & P 30p per order.
‘Mag Comp. i !
Issue Project || Ref | PCB | Pack | Pack Case | Toial DOING-iT DIGITALLY
Jan, 78 Audio Visuel Metronome E001 55% e | s I8: 5-50 =
Touch Switch gz | Tt 108 = — | 180 | TTL ELECTRONIC TEST BED
Rapid Diade Check B | B | "B | £|2E | Full kit £21-50 '
pid Diode Check E004 » | 7% | 5| 2:28 .
| . : = ==
Feb:78 CarAlzrm £co5 | EOC 1:32 1271 1:65 | 548 - 2
Load Toster Enoe | siv | 4 151 78| ag7 | Additional components for first six parts only £3-00
Chasar Light Display EQOT | {75 819 579 | '3-15 | 19-88 = ——
ALC. Meter Corverter Eaos B0 174 1:38 185 | 537 BOTH KITS (speciai price) £94-20
Mar. 78 Audio Test 2 o.ciss) Ea00 | TR | T8 588 = : 1478 D R,
e [ ERY | &=| 28 338 | .32 82 | Priceinclude VAT and P & P
Weird Sound || Enz = 274 117 78 | 5-28 === - —
- 1
Apr.78  Roof Rack Alarm Epjz | 807 152 17 - | 382 PLUS —Special Fres Offer with every Test Bed Kit purchased
Mains Deloy Switch | Eoid | @] 47 T:88 | 2:15 | 1238 ALY S e
A niee If Eois | &0 E e 25| HE 10 Asst. Capacitors
May 78 Flach Meter || Eots | 75%| S5 5040 28 | 11-09 Voucher worth 50p Tor next purchase.
glains h‘;ezerT = |l EoiT 4% 41 40 — zg = ==
ower Amp-Teach-ln EQIS — 1-55 —_ — = = = |
Poirar P | Eofa | 70*| .3e 1-45 | mps| 571 CHRONOSTOP ."l"Eol‘-rE;";EEI-EHETER
Jum 78 Tele-Bell ! EG20 | 1-00* 2-g4 &85 — | 10:88 Aug 78 EE32 Comglete Kit including >
Insit Trapsistor Tester E3t | gs* | 122 2:44 70| 518 Compiete Kit including - CASE with Screen printed facia
SW. Receiver—Teach-In Epz2 — | 23 = — | z8f CASE with Screen printed facia | peg with screened component
Power Slave 023 s | —_ = — | 73 PCE with screened component layout
Visual Continuity Tester E0Z4 — 56 1-86 1-85 | 402 I:.ft‘[’:;s g TabmetioE Fuolf azssembly Al_rlt_sirudcl.Fi‘ngsP
| < ICE inc. VAT an :
Jui-78  Auto Night Lignt eoss | cmsv| T 332 | 20s| o33 | PRICEinc. VATandP&P. HRICEAac £49-50
Short Wave Radio = —— 505 2-81 —| 788 £29- An optional sxtra Display and
Quaomire E027 | 1-40% | 478 1:0% —| 738 A Kit with a professional finish | Drive Inc, components is avail-
Lagie Prabe | sn g2 45 79| Z-65 Part kits available on request. ableat £2-75.
AU T8 W, Wt Radio S| 2| zoe | a7 = 2% | OVER 150 KITS NOW AVAILABLE for projects from
Aldio Frequency Sional Generator E031 85 775 1-41 249 | 1251 EVERYDAY ELECTRONICS;T HO BB};l DE&.E&TFL%I&S? i
: ' : ERNAT <Nt :
Sestal Re Steual Genestor £ | = et e = ! e EE’%}%;?%%%?LE%%@TR!ENS WSL%OME
1dto. Light 034 = = 2-53 4 = - %
Guitar Tone Booster E035 75 | -2 B4 1:35 | 406 : : < = ad
Car Batizry State Indicator | e | 85 ' 81 = = | 1-62 Please send S.A.E. for detzils, naming Kit and kit ref, and
| free Catalogue P.C.B's designed to E.E. circuit specifica-
Oct. 78  CMOS Radio EQ37 | 145t | anzs 305 | 284\ 1082 | gone
Fuse Checker E038 — 48 32 | TS | —1-80 2
Tregsure Hunter EQ39 1-25 486 || -5:87 2-5& [14-82 S iasbone
2 : - ¥ e Qi
Mo 8. Ao Eriscis Gatiivatos i = B VISIT OUR SHOP AT B
Water Lovel Alert EG43 | 0% | 735 a5 | 18| 398 : BIEte
ombiaation Lock E045 | 2:55% | 435 850 | 208 | §7:4B-
Hot'Line Game E045 75% | 1-po- | D0 e 4°57 32 Mal'ke‘t Place,
Dac. 78 Eslrzﬁgs_her warping 048 | Prices availshie Great Bﬂdg&, Tlptonl
o% 0ag on
Ianition mmokiliser 050 | request. i
Mint-Medule Micra Amp £51 SR West Midiands.
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MALL ORDER DEPT.

CRESCENT RADIO LTD.

1, ST. MICHAELS TERRACE, WOOD GREEN, LONDON, Ni2. 45].
PHOMNE 01-888 3206

i “FLIP"!
AN ELECTRONIC VERSION _OF
TWO-UP OR ODDS AND EVENS.
Ve stupply a complete’ kit of parts
which includes @ -strong case and
attractive front pansl to give the
finished game a long life and professional
zppearance. Full assembly instructions
are supplied.
“If you can . solder you can make this
great game. | An ideal firse project to
introduce you to eiectronics.
Mot only will “FLIP™ scart you on 2
grezt haobby but you will ewn a game
which le amuse you and ;.rour friends.
for houw POST FREE!
COMPLETE MIT: £5-25 + 84 VAT
FERRIC CHLORIDE
Anhydrous ferric chleride in double
sealed G, ‘poly packs’.
PRCIE: 65p per Ib. + 8%, VAT
HEAVY DUTY XOVER
I WAY 8 OHM
A2 way 8ohm H/D Xoversuitable for
LiS systams up to 100 wate,
Fitted with screw terminals for input
and 2 three position ‘HF LEVEL” switch
whichseleces either Flaz, —3dBor— &dB.
ONLY £3-00 + 8350 VAT
A CRESCENT ‘SUPERBUY"
Goodmans 578 ohm long throw H/D
loudspeaker.
Mounting plate s intezral with L[S

chassis and has fixing holes with centres:

spaced ar 5{-“" {diagonally).

ONLY £5-00-125% VAT
'I'ELESCOPIC AER!AL——IQ&‘}G\"A‘}'
|1 section telescopic zerial.

Extended length: | metre {395)
Fully closed: 135mm {337)
Fixing: nut and bolt fixing through
recess at base of aerizl
ONLY 75p EACH!

LOUDSPEAKERS | 1249 V.AT.
2 (5Tmm) 8:or 75 ohm 0p
(please state impedance reqid)

22" (60mm) 8 ohm {limited stocks) 60p
23" (70mm) 8 ohm (limited scocks) &0p
57 8 chm Ceramic £1-50
8% “El AC'" 8 ohm 15W dual cone £5-00
87 “"GOODMANS" "Audiom BPA’

8 ohm 15V £4-95
Tox 47 8 ohm 4W £2:00

LOUDSPEAKERS + 8%, YAT.
2 “McKENZIE" B ohm 75W Bass
) e £23-62
120 “McKENZIE" 8 ohm 75V duz| eone
£33-62

|27 “McKENZIE" 8 ohm 75W geners!
purpose £18-37

3 KILOWATT PSYCHEDELIC
LIGHT CONTROL UNIT

1000V lighzing per channel, max.
This 3 channel sound to lght unic is
hotsed in a robust mstal case; with 2
sensitivity control for each channel
j.e. Bass, middle and rtreble. Full
instructions supplied. S.A. E for spec.
sheet. CONLY £20-00 - 8% VAT

MINIATURE TOOL SET

A 20 pec. Tool Set, precision made from
auality industrial forged steel. Contents:
| swivel handle, 3 screwdrivers 1-5 to
35 mm., 2 Ph:ilps Type scrowdrivers,
| awi, 3’ Alten keys 1-5 to 2:5 mm;,
5 sockets 3 to 5 mm., 5 hex. keys 4 to
& mm. Supplied in p!asu: case. Our
price: enly £3: ‘2.5 + 8% YAT.

‘P&P’ ORDERS UP TO £5, Add 30p
ORDERS £5-£10, Add 50p
All orders over £10 post freel
Please add VAT as showﬂ.

[ Bavitwith ocess |

S.A.E. with all

ies pl

Personal callers welcome ac: 21 GREEN LANMES; PALMERS GREEN NIS
7 ALSO. 13 SOUTH MALL, EDMONTON GREEN, EDMONTORN.

OF BASIC
@cﬁ ELECTIRONICS

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/Valtage-dividers
Book 5. Transistor Project Circuitry

The manualsare unquestionaby the finest and most up-to-date available
and represent exceptional value.

This series has been written in 2 fascinating, absorbing and exciting
way, providing an approach to scquiring knowledge that is a very
enjoyable experience. Suitable for industrial trainges, City and Guilds
students, DIY enthusiasts and readers of electronic journals.

Ezch part explains electronics in an easy-to-follow way, and contains
numerous diagrams and haif tone blocks with genstruction datsils and
circuit dizgrams for making the foliowing transister projects: Lamp
Flasher, Metronome, Wailer, Phorographic/Menastable Timer, Metal
Locator, Geiger Counter, Radio Receiver, Intercom., Intruder Alarm,
Electronic Organ, Batitery Eliminstor, Anemomster, Sound Switch,
Light and Watercperated Switches, Pressure-operated Switches, Light
meter, Radio Thermometer, lce Alarm,

Order now: § i : _ :

Selray Book Company & gUR 100% GUARANTEE

60 Hayes Hill : Should yoo decide to return the sat sfer 10 deys exam-

Bromiey ination, your money will be refundsd by ferurn of pest.

BR2 7HP
§ Amount enclosed: £ i
1 Name: =
. Address: I
i eero I
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SEDUCATIONAL KITS OF
EXCEPTIONAL QUALITY”

(AUDIQ magarine)

THIS IS A POWERFUL
RADIO RECEIVER!

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

Radio Receiver, Transmittar,
Amplifier, Audlo Generator,
Signal Tracer & [njectar,
Continuity Tester, Telegraph;
Photoradio Recsiver, Radia
Recalver/Microphona Mixer

Computer & Logic Circlits,

Electronic Oroan, Timer. Light

Centrol, Anility Tester, Lis

D r, Siren, Horn, Buzzer,

Bird, Metronome,

Cds cell light & sound control,

Photegen, Light Osclliator,

Ligh!. Switch, Light and Sound iuminometer, Volimeater,
ode. -Ammer.er. Sound Level Me;er.

Fie!d Stmnglh Meter, . Diode &T
Hygrometsr, Sphygometer, Etc., Tester, ifﬁﬂsDBrEl’lty’ Indicator
Eic, Efe., Etc.

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

Mo prev;nus experience of electronics is required but
you l=arn as you construct and have a great deal of fun
too. The kits are completely safe for anvope to use.

Kits are compfele with: very extensive construction
manuals PLUS Hamiyn's “Ali-Colour” 1680 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, fres book, VAT,
p& p (inthe UK.).

Callers at 20 Bride Lane will be very welcome.
Trade and Educational enquiries invited.

Cheque({P.0./Barclaycardf/Access No. (or 14p for illus-
trated liierature} to DEPT. EE.

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

ELELTROII-RIT

901



ALL ITEMS
DISPLAYED AT
BREADBOARD 78
EXHIBITION, SEY-

7 MOUR HALL LONDON
2125 NOV

METAL BOXES
jea—s X

3005 Series

Finished in brushed ai-
minium with @ contrasting
finish- on the:-top and
-bottom and plestic grins on
shaped aluminium handigs.

SIZES A g
00 82
40 343
70, 263

PRICES incl. VAT &P+ F
0a £4.95
40 £13.96
70 £10.23

3008.00

Finished in brushed alu-
minium and opagus bronze
glase.

5iZE A B €
2285 635 216

PRICEincl VAT & P+ P
£6.98

3009.00

Finished in matt blue and
heavy anodised: ajuminium
with front tilt support.
SZE A B €
205 130 15D

FRICE incl VAT & P+P
£6.75

SEND 5.4.E. FOR NEW CATALOGUE & PRICE
LIST ALSD OUR PAMPHLET OW OUR NEW
RANGE OF 1% LOW PRICED METAL
CABINETS.

UK 677
. 0-20VDC 2.5 Amp

Stablised power
supply.
Hegqulation 0.15%
Max Rippla iM/V
Adjustable current limiting.
Uses 2N3055 BD138 —
BC160 — IC LN723-C .
Led current limiting Display
£39.67inc VAT B P+ P

110- 150 MiHz VHF receiver
uses: AFZ30 — AF124 —
2N3873 Audier Amp TAA
811 B12. High sensitivity
supar-regenerativa. with
A.F. stage.
£19.95 inc VAT & P+ P

UK 263/W

15 Rhythmn

Generator—

Fully wired and

tested, 240y AC

input, output level

250M/V. IMP 10K.ohm: & LC., 7 Trans:
i7 Diodes.

£75-35 inc. VAT &P + P

AMTRON (UK LTD-
7, HUGHENDEN ROAD, HASTINGS,
SUSSEX, THN343TG
Telephone: (0424] 436004

902

SMALL ADS CONDITIONS OF ACCEPTANCE

OF CLASSIFIED ADVERTISEMENTS
The prepaid rate for classified advertisements | | 4 .icamentsare e iibiece
is 16 pence per word (minimum 12 words), BoX [ to the conditions appearing on our
number 60p extra. Semi-display setting £440 | orertadvertiscment refe oard 2ad on
per single column centimetre. All cheques, | aivereer warants that the advertise.
postal orders, etc., fo be made payable {0 | ment doss not contravene any Act of
Everyday Electronics and crossed “Lloyds Bank | Ffiament nor is & an infrinoement of
Lid."" Treasury notes should always be sent | practice.

registered post. Advertisements, together with | , - the right to
remittance, should be sent to the Classified | refuss or withdraw any ad .
Advertisement Manager, Everyday Electronics; | 5 aunousn every care i= taken, the
Room 2337, IPC Magazines Limited, King's | publishers shalinotbeliabiztor clarical
Reach Tower, Stamford St., London, SE1 OLS. | or printers’ emor ar thair conse-

(Telephorie 01-261 5918). quences.

T FULL SPEC COMPONENTS. Brand new mo
apes surplus. 9p for list. TERO, 108 Clitheroe

= Road, Sabden, Blackburn, Lancs,
€60 CASSETTE TAPES in library cases 32p

sach. POST PAID. Send your order to: PCB with 3 power tl:-'a.n.'si:stnrs, heat sink,
A. W. & J. ME West, 56 Frankwell Drive, 20 gegeral purpose silicon Iramsistors,
Coventry CV2 2FB. d many diodes and other useful compuonentis

£1-20: Mercury swiiches, 30p: Sprague
. 50uF, 350v capacitors, 15p, 10 for £1; P.S/T.
Receivers and Components in case ex. equipment, contains irans
former with many taps, 3 nower fransistors
NO LICENCE EXAMS NEEDED ‘and other good components, £2-25; MC
To operate this miniature, solid-state 1458 (Dual 741) plus data sheet, T0p; 150
Transmitter-Receiver Kit, Only £9-75 _assorted components £1. Postage free.
phis 25p P&P. SN.D. Elecironics; 170 Belgrave Gate,
‘Brain-Freeze® ‘em with a MINT

- 8 ! . Leicester LET 3X1..
STROBE Kit, pocket-sized ‘lightning
fiashes’, vari-speed, for discos and
parties, A mere £4-10 plus 20p P&T. uo‘rE ALL PRJCES INGLUDE V:A.T.
Experiment  with ad\pbychedehc ELECTRON}CS PCP 1QUE|%¢SF£50 PAYABLE FURAMA
DREAM -LAB, or pick up PR 5p— o
speech/sounds with the BIG CALLERS WELCOME,
sound-catcher; readv-made BRAND NEW & FULL SPEC DEVICES:

function modules. £5-00 each plus ONLY

20p P&P. LED 502 /5mm LED.7 SEGMENT DHSPLAYS

LOTS MOBE! Send 20p for lsts. §EELOW ;Tg ﬂ gg 0/57-15mm sl "g'; digit com/anode

e ek el Sinden GREEN 10 £160 . folr dioit com/eathode
S ey 5 CLEAR 10£1-30 £4-50

BOFFIN PROJECTS
4 CUNLIFFE ROAD, STONELEIGH
EWELL, SURREY. (E.E)

SPECIAL OFFER 10 OF EACH COLOUR 40 FOR £5:00
FREE CIRCUIT OF OUR LED. CHRISTIMAS TREE
LIGHT CHASER WITH EVE.RY PURCHASE.
ELECTRONIC KITS

O-SEMuH 3amp. warfable power supply S/C protecied
P.C.B. & ALL parts EXCEPT TRANSFORMER <£6-50,
W]TH TRANSFORM:R £13-00 post free..

0-45vol!, 3-5amp, variable power supply, S.CR. S/C

DISCOVER ELECTRONICS. Build forty uFrocieB t& S S = =

easy projects incdluding: Metal Detector; B D P e SIePUAY (STERED) P.C.5. & ALL
Wireless Transmitter; Breathalyser; Radios; %EARTS NEEDS 12-1Bvoit WOn‘ia De s) LY. £9-50,
Stethoscope: Lie Detector; Touch tHme- -_srthi‘éahFlﬁ Lr;_ulla(alvjjg aﬂﬁ % o Em prp. display hax £2-40.
switches; Burglar Alarms, etc. Cireuits, FLUORESCENT NVERTER, WILL RUN 4:4Diatt tube
plans all for £1-29 including FREE circuit F VERY EFFICIENT £2°50. =
board, Mail omly, RIDLEY PHOTO/ELEC- ;ggg}s‘gqgggrgg;};ﬁfREE“’-“T“R S
TRONICS, Box 62, 111 Rockspark Road, ZE“EES I 515 ImwBZY sag Tg%vglliﬂ:p:“w .

I USSex. =] 1]=] 4001 &2, 5p, 3/4/5 Bp, P In s

:lzkie;:;)fli‘s; COMPONENTS £35-60. 35z:1b géf;lgggéwgffég&%}g%% "BCA47/5/9 10p, BCISE
= i, - 60, 31z 1} P, i P
= E 4 Ll 2 1 BC186 BC187
£1:95. Small Audio Amplifiers. 3 Transisiors e e g e
equivaient to ACI28, OC72, with circuit, 3 ﬂﬁ. Tewﬂmpsoé?u%ng.s%gsg?ogu P
for £1. 300 small components, Transistors,

) , it . , NES5G .sucns,mlsn T0jT41321
Diodes £1-50. Wire ended Neon's 7p. 20 for B e o, 1457 8700, 105 S5 141 55, 145 655,
£1. No postage. List 15p refundable. Insur- 154 £1-10, 190.£1 15, N
ance add 15p. I.W.B. RADIO, 2 Barnfield ;E*}g'gfg'—"m“ o L
Crescent, Sale, Cheshire M35 INL. BATTERY CHARGING TRANSFORMER 15-0-15

voli-2 amp. PLUS 2, 3 amp digdes, £4-50.

Marcary Swiich i5p TIL208 Red 15{ Clips 3p FU RAMA ELECTRGNICS

_Eigﬁ*trf:&lcﬁ éirr]\sei: til;il LImOQRGaﬂecﬂl ELE{! ia" 32/34 SCOT LANE, DNO‘IH\I%QSTERI

TR eI n0.O e Laraa Rodiclonr d ode 00 YORKSHIRE D .
Electronic Bluzzers BCi07/8/9 12p. ORP12 75

g};-!;z ol D.C, 85 | Texae 555 Timers 1o Tel: Doncaster (0302) 65234.

Small Reed Switch  1lp 80 Earphone & Plug 18p-

Largs desd Switgh 12p Crystal Earphons

ghaggrﬁovcr ‘Tyues &ﬁp ;'srlmpchunu Wa_wrrbjrer Urn

= = Trlescopic: 3

Latae i hiar tBn: | MeoalGi toasir 85D Educational

Raed Relay 3-12v DC 40p CABS Prn;ect Box-and Lid

R B}actgg s COURSES—RADIO AMATEURS EXAMINA-

Sl sl an sl bt e Zap TION. City and Guilds. Pass this important

;a%edﬁ[scurdazr Mator ?gg g.f\:v }%ti!‘ -<i ;ﬂmLfN45 ¥§" examination and obtain yvour G#§ Licence,

Ly g 2 SO,
Enamellod Copper Wite || Nerm=] offcuts 1’5: ‘Vlth_,an RRC home study course. For de_ta.r.ls
32:34.35. 38, ;g-swcs 1pit Eeg;‘fyge 2 PmsF ;;; = of this, and other courses (GCEi.lprafess?nal
v: Neans: #p. ;Copper MADELMELBETT B8R, examinations etc), write or phone:— THE

Capiliary Tuba To it Crog Clips Red/Black 7

R hey o008 | Crocdumper Loads 129 RAPID RESULTS COLLEGE. Dept. JR1

;\;u‘dé sirzgs & voA[: oc G!:-'O-:Dlgul Caunterg Tiugtion House, London SW19 4BS. Tel: 01-

fd. Buzzer arms. ohms 1" =4

eltBe 55 | Micro Swiiches Coln 947 7272 (Careers Advisory Service) or

;{dFt Ch;;&;rs Bp. 2400 ?sc E\Oﬂa:'alteg 545p. pPDT Ep phone for a prospectus only ring 01-946 1102

QL0rs pm -3 prings B ., 3 10

Miniature: Push to Test 30 Untested OASH 20p {24hr recording service).

gwtthc? RBEd Bkul!on gn | _gg D Ics %p

usnio Dreg p I'SHSIS»OP5 i) K

80 Sneaker 23 Te | 50 Asetd Resistars  35p Record Accessories

Reglatvrsﬁ:}-’ g%\}awmsg‘}a m~a 2p each
Hacs WClre 20d 13p.pastage STYLY for Hi-Fi, Music Centres. Nl list
“ERIMSEYd E}EETEE?‘NICSM free for SAE. Also cartridges, leads, acces-
ennyson Road, Clesthorpes, Humbarside sories details. Felstead Electronics (EE),
sl E:s aemiby Shnp' 1”?11:? _lrﬂnéEEgley Lane, Gatley, Cheadle, Ches. SK§
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TUNBRIDGE WELLS COMPONENTS,
BALLARD'S, 108 Camden Road, Tunbridge
Wells, Phone 31803. No lists, enguiries S.AE,

For Sale

Miscellaneous

RESISTORS W 5% 2R2-2M2 (E12).
10 each or more of each vaius 80p/100. 100 assorted, ou

ALL GOODS TOP QUALITY, NEW AND
BRANDED AT TREMENDOUS PRICES

‘mixfure T5p/100. C50 cassettas in library casas 30p each. NEW BACK ISSUES of “E\?EBYDAY
minlgture retays 17 = 30 = 28mm 60051 coil 4 sets chanoe ELECTRONICS”, _A\«'aiiabii_.‘. 60p each Post ;]RSET’:)RS gg g? 23 ?;:oﬁfgr:‘,ﬁ 3"
aver contacts 50p each. Free, open PO/Chegue retuwrned if not in AC128 0-44|BD132 038 e S
P St stock, BELL’S TELEVISION SERVICES 180 ig 15; sfg BE 2“551“\ :s [ 1 3@
5 fnciude V. A. T Add 107; postage. Kings Boa_d, Harrogate, Yerkshire. Tel: BC 10T 0-10 Y 954 920 iggjaayﬂgnhagusmerm
SALOP ELECTRONICS. 23 Wyle Cop, Shrewshury. {0423) 55885 BCI08 0-10 | PNP2I9 025
BC 100 0-10 | 2N3055  6-50 1.“
ELECTRONIC KITS _SAE for new cata- gg:_ﬁﬁ ::: ggg-;g% 3% L.e.d._s
EELL'S TELEVISION SERVICE for service logue, and clearance list of _Bhsolete kits, BC178 0-15 | BN3T08 B 12 %;—.1: ;‘;m G::
‘shects of Radie, TV etc. £1 plus SAE. AMTRON UK, 7 Hughenden Road, Hast- BC1ds 0-10 | N3EIS 025 | 3mm yeliow 018
Colour TV Service Manuals on requesh ings, Bussex. BC26Z 0251 2N5458 032 | cfips 008
SAE with enguiries to BTS, 190 King's - Cimos. C.5.C. BREAD-
Road, Harrogate, N. Yorkshire. Tel: 0423 Wanted oy s;; o ;g BOARD & TEST
55405, 4002 0-15 | 4098 8-78 g‘“ PMENT
- GOOD PRICES for recent Electronics/ hel e B e S e
SAVE TIME on PCB drilling: Steel jig for Computing/Radio Dooks and magazines, 4509 045 | 4032 0-90 | Logic monitar LA1
dils, presets only FIFTY PENCE POST Projects, Theory, etc. Details to: HART, gé g:;‘g :gﬁ? l‘l-ﬂ Logic Moritor LM!u-
PAID. W. L. Hampson, 221 Hodzes St 41 Lutton Place, Edinburgh, £073 §-45 | 4040 0-40 66-65
Wi GRS R leeneen ay
. * . 4054 : ogic Probe
Books and Publications 4017 0-73 | 4055 1-35 ;m:agwg ;m 19 e
48 085 | 4056 1-35 rofohoar
EN ELLED COFPER WIRE e o g 5 3
D B COREER WIRE SIMPLIFIED TV REPAIRS. Full vepair | |40 8851400 10 [Rrobopoard 200, 2365
14-19  2-40 1-20 .89 .50 Instructions individual British sets £4-50, 4093 048 | 4003 0-70 | D.F.M. MAX 100 74-35
20-29 2-45 1:40 -82 -5¢ reguest free circuit diagram. Stamp brings 4024 0-65 | 4510 i-10 : e
3034 240 170 -89 -84 details unigue TV publications. Ausee, 76 R
3540 1285 190 1-04 15 Church Strest, Tarkhall; Lanarkshire. TRANSFORMERS : o
Inclusive of p&ao and YAT. SAE brings Cutalogun 2 ot {p&p 35p) ACCESS No. AC-
210V 12V or 6-0-8V CEPTED. TELEPHONE
of copper and resistance wires in all coverings. T 6-58 | US WiTH YOUR
THE SCIENTIFIC WIRE COMPANY FIADIB Eﬂﬁ EEHVICE 220V 12 or 5-0-6 ACCESS No. FOR
PO Box 30, Londen E4 9BW : 00 938 | REALLY FaST
Reg. Dfficez 71 Coningshy Gardens LEHRE gﬁg ?.;\%Vsbgﬁ 250 A g g SERVICE
LINEAR _ TERMS: p&p 25p (un-
. 348 Quad 741 14 dil 1113 | less atherwise stated)
RECHARGEABLE 342 g”“ ngvTog&Qm plus VAT %@ 8 per cent
Lo %
BATTERIES anaitier Praec Pizase state 879 | TRADEEXPORT/
= 5 Funiver for Begliners | T S Vzhﬂeg 145 | EDUCATION
TRADE ENQUIRIES WELCOME PRICES INCLUDE POSTAGE & PACKING S.AE FORFULLLIST n‘:ﬂop A SO 1% | AUTHORITY ORDERS
4 CHILCHESTER COURT, WIGKIAN RD BECKENHAM KENT BR3 JgW 555 7imer § dil 023 | WELCOME

FELL RANGE AVANABIE S AF FOR LISTS.

= Mickat Gt i iowt a
w!lnu;t‘:'llz‘:iogslkm.ﬁf : -~ w“::"e;: 75 W" M'ee e
Midlands. D21-354 o784, Or s==- "'L.,=n a1 TLC, 32 Sraven Sel-‘;-ice Sheets Gilesgate Msor
Streat] Charing Cross, London WCE Durhaxni-l'l 1BDE .

SERVICE SHEETS for Radio, Television, fo=as 6260 o

AERTAL BOOSTEES imorove weak VHE Tape Recorders, Stereo, etc. With fIree ) _ELTA L

radio_and television receotion, price Lo, fault-finding gnide, from S50p and sae. istribution

Catzlogue 25p and s.ae. Hamilton Radio,

SAE for leaflets, Electronic Mailorder Lid:,
47 Bohemia Road, St Leonards, Sussex.

Ramsbotiom, Bury. Lancashire. BLU SAG.

MAGENTA EI.EGTRONIGS LTD

EZKH 88 CALAIS ROAD, BURTON- U"-TRENT STAFFS. BE‘iS OUL.. FHONE

E. E. PROJ ECT KITS

Maks ss YOUR No. 1 SUPPLIER of KITS and COMPOD-
NENTS for E.E. Projects. We supply ca:el-uli_v selecled se‘l’s
of paris to enable you fo truct E.E. projects. Approp
hardware—nputs, screws, L.C. sockeis are included. Each
project kif comes complots with ifs own FREE COMPONENT
IDENTIFICATION SHEET. We supply—You construct.

L PR]CES IHCI.!.IDE VAT AN.D FIRST ﬁLJ\S
POST. ADD-15p TO CRDERS UNDER £5. COPIES,
OF EE CONSTRUCTIONAL ARTICLES 3%p,

CATALOGUE — SEND 3 = 9p STAMPS.

TEACH-IN-78
COMPLETE KIT £14:50

INCLUDES FREE COMPONENT IDENTIFICATION
CHART. TEACH-IN REPRINTS 39p. EACH PART.
ALL12Z PARTS AVAILABLE.

1979 ELECTRONICS
CONSTRUCTORS CATALOGUE

HAVE YOU GOT YOUR 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 CUIDE FOR CONSTRUCTORS. FULLY INCLUSIVE
PRICES RIGHT NEXT TO THE FRODUCTS MAKE ORDERING EASY. HO MINIMUM
ORDER — ALL PRODLUCTS STOCK LINES. FIRST CLASS DELIVERY OF FIRST CLASS
COMPONENTS, SENG FOR YOUR COPY AND SEE HOW EASY IT IS TO USE THE
MAGENTA CATALGGUEI

FUZZ 80X Dec. 73, £4:35 inc. <ase.
VECHILE IMMOBILISER Dsc.78.£3-77
case extra Tip.

WATER LEVEL ALERT. Nov. 78
£4-TT inc. cases,

"HOT LINE™ GAME. Nov. 73 £3-83
fess case & rod.

AUDIO EFFECTS OSCILLATOR. Nov.
T8, £2-75 Ine. board & caze.
SUBSCRIBERS TELE TEL METER.

WEIRD SOUND EFFECTS GENERA-
TOR. Mar. 72. £3-64 Inc. case.

CATCH-A-LIGHT. Mar. 78, £4:36
::a_ssfz extra. £1-34; Switch zases 4ip.
each,

CHASER LIGHT DISPLAY. Feh T8
L1578 iacs Pl case extra £3

AUDIO VISUAL METRONOME. Jan,
78, £4:17 inc. case.

Mov. T8 £15-35 case extra £3-75,
FUSE CHECKER. Oci. 78. £1:40 inc.

Case.

C.MOS RADIO. Oct 780 £7-55 Inc. case.
TREASURE HUNTER. Oct 78. 1420
ine. cases lass handle & coil former.

R.F. SIGNAL GENERATOR. Szpt. 78,
£15:30 |ess case.

GUITAR TONE BOOSTER. Sept. 78
£4-13 nc. case and poabl

SOUND TO LIGHT. Sept. 78, =577
Ine. cage.

FILTER. £5:25,

SLAVE FLASH. Aug. 78 £2'66inc, case
less BRI,

AF. SIGNAL GEN. Aug. 78, -£8-81;
Case exira£2-53 |=ss 'dial’ materials,
LOGIC PROBE. July 78, £2-29 inc. cass,
QUAGMIRE. July 78. £7-31 lesg case
pins ate.

N SITU 'I‘RANS{STQRTESTER dung
T8I £4-40 lnc. =

VISUAL CONT!NU“‘\" CHECKER.
diine 18, £2-08 Inc. ¢35= & probes.

RAPID DIODE CHECK. Jan. 78. £1-87
inc. case,

AUTOMATIC PHASE BOX. Dac. 77,
£8-45 Inc. p.o.b. & case,

VHF RADIO. Nov. 77. £11-06 Inc. case.

ULTRASONIC REMOTE CONTROL.
Nov.fDec. T7. £13-22 Inc. casas.

TRANSISTOR TESTER. Oct, 77.
£6-34 case axtra £3-35,

TREASURE LOCATOR. Oct. 77, £8-77
case exirg £2-32. Less handle & cofl
former

ELECTRONIC DICE. March 77.54-09 inc.
case.

SOIL MQISTURE INDIC TOR. June
TTo£2-82 inc..case and probes
PHOME/DOORBELL REPEATER. July
Ti. £4°82 inc. case,

SHORT WAVE RECEIVER. Aug. 77,
Z10:88 case exire £1°05.

WRITE TODAY ENCLOSING 3 « 8z STAMPS.

MULTIMETER TYPE 1. 1,000 o.ov.
with probes 2" » 33" » 1" £5:05.
MULTIMETER TYPE 2. 20000 D’Dv.
w:th case and orobes 5% « 3FY

34T,
ANTEX Ha2s SOLDERING IRON 25W.
Ideal for eiscironics £3
SOLDERING IRON STANIJ. ANTEX
ST3£1-55.
DESOLDER BRAID. 52
HEA‘I‘ SINK TWEEZERS 13p.
SOLDER PUMP. Easy to lise £5-03,

S!GNAL INJECTOR, £4-328,

ENTISTS MIRROR. Adjusiable £1-70.

EYEGLASS. 93p.

BUZZER. 6V 74p. 12V 77p.

E.M. INDOOR AERIAL. 49p.
TELEPHONE PICK-UP COIL, 550,
SPEAKERS. Miniature B ohn 53p. 4
whm 25p. 80 ohm £1-15,

EARPIECES. Crysial 38p. Magnelic 15p.
ETETHOSCOPE ATTACHMENT fits

our earpleces 58p: .
HEADPHONES. MONO. 2x Padded
Sunsrior Sensitive. £2:08
EZEADPHDNE‘ . STEREQ. & ochm.

INTERCOM, 2 STATION. £5:05,
CABINET SPEAKER. 8§ ohm 5 wait
40Y = 7Y = A" £5-75,

F.M. TUNER MODULE—ieeds .any
ampliier wiih scale & polnter £8-35.

DOING IT DIGITALLY

New Seri teie #if or sep:

“paris IN STOCK NOW for FAST DELIVERY

!25’55 BELL. June 78. £10-14 case exira
:%g?HMETER. Wy 78. £8°67. cass exira
POCKET TIMER. April 76, £2-82 inc.  ADD-ON CAPACITANCE UNIT. Sept

TSI, Ti-£445 Inc. case.

by FIRST CLASS POST. All fop gusliy componzsais as speqiﬁed by Everyday Elec-
1ronics. Qur kitcomes complete with FREE TTLand COMPONENT IDENTIFICATION
CHART. Foliow this educational serizs—start foday—and learn about digifal elecironics:

SEND £22-95 [or the TTL TEST BED. £5-15for ADDITIONAL COMPCONENTS (6 months).

FUZZTOMNE UNIT. July 77. £5-53 less
case.

Everyday Electronics, December 1978 903




TOTAL AMPLIFICATION FROM CRIMSON ELEKTRIK

MC] CPR 1

CPR1-—THE ADVANCED PRE-AMPLIFIER

The bast sre-amolifier in the UK The superiority of the CPR 1 iz probsbiy
in-the disc stage, The overloie gin. i f'superh 40dB, this together with the
Hitah slewing raie ensures clear aven with Hioh autuu cartridges tracking
heayily modulated records. Caommon- mude distartion is eliminated by an unusual
desian. RULATAL Ts accurate to TdB; sianal o noise ratio (s 7008 'E|1t1\= o
3-5mM | distortion = 00555 AL 3045 overioad J0kHz.

Following this stage is the flai gainibalance siase to bring tepe, tunsr. etc up
1o power amp. sional levals: Sional 1o noise sation S5¢b) siew-rate 3V/US:
T.H.B- MH:—EORH: = 0055 atany level F.E ing,. Mo confroisare fitled.

ha £15 volts.

MC 1—PRE-PRE-AMPLIFIER

Suitable for aearly @il moving-coll cactridges. Seasitivity 701700V switchable
5 ihe his module frings signals:irom the now populan {ow owlpot
roying- r_0| cartrigges’ upiio3:5mV {tybical sigaal reguired By most pre-amp
disc inputs), Tan be powsred from a0V battery or fromour REG 1 ragulstor
bgrard.

REG 1 —_POWER SUPPLY

Thereis no provision forfone contrgis, \CPR sizeis 138 5 B0 » 20mm: Supply fo.

POWER SUPPLIES

——WE NOW OFFER THE WIDEST RANGE OF SOUND PRODUCTS———

STEREO PRE-AMPLIFIERS

We preduce sultabls power supplies which use oursuperh TORGIDAL transformers oniy S0mm bigh
wifly & 120248 primary and sinole boll fixing (includss capacitorsibridoe rectifise),

POWER AMPLIFIER KIT

The kit inclodes 21l metabeark, Foatzink

plus.a powersipply. |
areducis. Comprehen

Jp\lomuora

= and- hardware to house any tw
v styled ani its qua

Hr. polwer amp modules
iy is consi tent with that of our oihier

ence in o few hours:

ard Tl back-up-service bles-aincvice 4o billd itiwith con.

POWER AMPLIFIER MODULES

CE B0 BOW/[Bohms 35-0-35¢ £16-38
CE 1004 100W/4 ohms 35-0-35¢  £19-22
CE 1002 100¥//3 ohms 45-0-43y £33 22
CE 1704 1T0W /% chms 45-0-45y - £20-12
CE 1708 170W|8 ohms 80-0-60v - £31 50
TOROIDAL POWER SUPPLIES
CPSifor2x CESQ80rl /) CETODE - £14-47
CPSZ iurz % GE 10U or 34 =

CE 1704 .

POWER AMP
KIT . £32 40
PRE-ANMPS:

These sre avail
able i two. ver
sioRs—pne  USEs
sisndard- compe-
nenls . and, the
otheri(the 5) uses
[zl sesistors
whers: . necessary

-andtantaldmocapa-

CRIMSON ELEKTRIK
1ESTAMFORD STREET,
EEICESTER. LEI SNLL
Tei: (0333) 537722

All prices showp are UK ouly, and
include VAT and-pgst. COD G0p sxira,

The reaulater modula, REG 1 provides 15:0:45v 1o pewsrihe CPR 1 and MC 1. €PSd for{ = CE (005 citars: ) e e i
ouf power amp supplles orour =mall fransiormer TR S, g;&{‘j‘ 1w CE 1_:'33._ = CPRL . £79.48 £'E" "":” F”‘G' s nogreblen, ¢ 9“;*
TFhe nowsr arp kit will accommodate 1+ o 0r2 % EE170d'or 2% CE o TCPRIS £3g9-0§ write lorspecific auote. Send large SAE
HEA?TD%I."KS =S I e Y T £§8'50 of 3 Iniernations! Reply ‘Coupons . ior
POWER AMPLIFIERS Eight dity, S0, 296W o, Etign SIS - £29d8 Cdetailed jnformation.
[twould be pointless o listin so-small & space the number of recnrdingsiudios, Medium powes, T0Gmm, POW'ER SUP?LY
e.dlcatmna.and oovernment estanlisiments, eicwho have been usingCRIMSOMN 14T et o
- amps satisfactasily tor quits some time: Ws have & reputation for the nighest Duscaggmuu‘ 150mm, 1 1°CIW  £2 85 TR&. 3 £1 '.I'S
v at tie [owest prices. | he power amp |5 availgblz |0 five types, they all Farn, 80mm, tate 120 or240v, ... £16-50 BRIDGE
5” D:ne samfg Specification; I THEN t;uucaiy - any power 1dne|"-|z{ B ohms; Fan mounted on “fwo drilled DRIVER, BDI Bestribiion —
LDinsignificant; slawrate lmit S srgnal to noiseratio 1704 TEQUENCY, 100mm: heatsinks, 20 -47C/W, Obfain opic 240W P :
response 10Hz35 —3¢B: stability unconditignal; protschion—drives any B5°C . mak. o 170W using 2 T70W MINIC TELEPRODUCKTER
loac saiely SEnst zl*\-' FF5mV {(250mV or 100mV an rsuusst} size 120 % BO X modules. .. amps and | this BOX 12035: S-750 12
2aram. THERMAL module SD1 E5-40 UPPSALAIZ SWEDENT
Bolvé- vour communication  problems

N e —

with this f-stution Trapsistor-Tnteraom
system ([ maszter and  Sube), in robust
gh..—h.(t. cabinets for desk or wall monni-
ing. (Callftslk/fsten from | Master fo
Subs 'u:r' mﬂaa to Masier, Tdeally
bkl . Borgery, Hohools:
ﬂ'nnpits]s a_md Office, Operatesan one 9V Fit a
bauttery. Oniodf switch. Volume eonfrel.
Gumnpdete with & conmecting wirea
BAft.- 4 Dabtéry nal other aesessoriea:
Adeptable for mains. Battery clime
instor £6°76 (optional) P. & P. 990

new tape head
e MENSLITH

performance of
your tape

Lafest  improved — fransistorised
Talephone Armnlifier with detached
3 speakvr. - Placing  the

QUALITY
REEL TO'REEL
AND CASSETTE TAPE HEADS

NEW T AMERICAN TYPE CRADLE

TELEPHONE AMPLIFIER

recorder

& switeh for Immediste two-way
conversation without holding the
ﬁilﬂllul.L j.Lmv peupls can listen at
5 effieiency in the
hop and surgery. Peclect for
ot calls; leaves the naer’s
hnnds free to make notes, consult
Hlgs. Wo long walting, saves finte
ONLY with lcms-dist.ance calla. Onfofl

£1 6.55 awiteh yomme control. tmwew.,-

tion recOrding el at ﬂs 85 -
<+ VAT 2136 VAT £1°60, T. & P. 80p.
10-day price refund gunraniee on-zll items.
WEST LONDON DIEwT SUPPLIES (EE12) 168 EENSINGTOR HIGH STREET,
LONDON, WS §5N. 01-B37 5548

Please enclose
Full Catalogue 25p 20p P&P with order

B24—RP steren cassetie glass/forrite record/playback £9.84
B12—-01 mono cass. playbl. £1.60 B24—01 stereo cass. piaybk. £2.80
AZ28—05 sterao Btk cartridge £1.80 E12-09 stareo/mono cass. erase £1.80

5/7 Chureh St, Crewkerne, Som. Tel. (0480) 74321
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Callin and see us 8-530 Mon-Fri 9-500 Sat
Tel orders on credit cards £10 min.
_ : Trade and export enquiries welcome

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 21X, Tel: 0272 6§54201.
TRANSISTORS | 2vase0 050 |2N3905 0-18 |2NS0BG 0-30| 2NGio7 0.45| ADI6t  1-00| BCISAB. 043 aczw.coﬁl BC3I33 0-54 | BD133 0-43| BDS30 055
ON33ST 040 | 2N3S0S 0-18 | 2NSOB7  0-30 | 2NS108 0.5 ADI62  1-00 | BCIE3C 0-13 | BC2i2 015 BC37  0-1g | BD14D 043 | BDS3S  0-70
ENGG5- 038 | ONIOTA 0-40 | BN33GTA 0-45 | ONeOZ1 0-55 | 9NSOB5 0-30 |aNGT03 055 | AFfos  0-60 | BCI6SE 013 BCZIZA Mslacaa_m 015 | BD181 1.9 | BD536  0-70
oNG27 031 |NS217  0-55 (2N3302 017 | ON4032 065 |ZNS08S 030 |ZNBTT1 _ 0-49 | AFi0S  0-52 | BCIEEC 0-13 BC212B 0-15 BC3078 016 | BD1EE 2-20 | BD537 073
(BNG9E. 048 | SN221E  0-35 | 2N3393  0-17 | N4036 072 | EN5190 0-65 | 2M6121 V041 | BC107 016 | BCITY  0-22 | BC2izL 018 | BC308 016 | BD183 2-35 | BD5IE @77
2NG89.  0-58 | ZN2212A 0-38 | ZN3304. 017 | EN4037 ©B-60 ONS1ST 0-75 |ONE1Z2  0-44 | BCIOTA 0 16 | BCI7ZA 0.22 | BC212LA 018 | BCH0SB o-16 | BDIA7  0-95 | BD533  0-60
2NTOS  0-30 | 2N2215  0-38 | 2N3395 0-18 | IN40SE 0-22 [2N5192  0-80 | 2NG6123 048 | BC10TB 016 | BCI17IB 0-25| BC212LB 018 | BO303A 0-16 | BD235 045 | BDA4D  0-80
ON7OGA  0-30 | ZNZ310A 0-38 (2N330E  0-19 | 2N40SD @17 | ZN5IS3  0-75 [ZNG12¢ 0°45|BCI08  0-16 | BCT7E 022 | BC213 015 | BCalsR 016 | BD235  0-44 | BOXi4  1-32
oN708 © 0-30 | 2N2220 0-39  2N3397 019 | 2N40G0 0-22 | 3NSTOL 0-BO |2NGI25 04T | BOTOSA 016 | BCITEA 025 | BC213A 015 BC309C 016 | BD237 044 | BDXIB 1 80
2N71B 030 |oN2221 025 2N3438 083 | ON4DE! 019 |oNS195 0-97 40351 055 BCI08B 016 | BC178B 0-35| BC213B 045 BC3or 0-22 | BD233  0-44 | BDYZD {10
27184 0-54 | ON2I2TA 0-25 | 2N3440 075 | INADS2  0-20 |2NS5245 037 | 40362  0-55 | BCI0BC 0-17 |BC17n 025 | BC213aC 015 | BCa?a  0-30 | BDRASA 044 | BDY55 1-80
ZNTZOA 085 | 2N2202 | 025 N3441 0-DZ | 2Nd064 135 |ONoap  0-38 40363 1-45 | BC105 016 (BCI79A. 0-25|EC2isL 0-97|BC337 0-20 | BD239C 059 | BOYSE 2-10
INT22 045 | 2N2207A 0-25 |2N3442 145 | ON4OT4 285 |2N5247 044 | 40408  0-82 | BCI09B 017 | BCI7OB 0-25 | BCZI3LA 0-17| BC3Z8  0-23 | BD240A 0-49 | BE115  0-39
2N727  0-50 | 2N23BQ  0-27 |2NA638 017 [ ON4121  0-27 |ONS24E 044 | 40403 082 'BCI0SC 0-18 |BCI7SC 0-26 | BC2I3LE 0-17 | BC347 0 13 | BD240C 0-59 | BF1E0  0-33
2N514 038 | 2N238SA 0-27 | 2N2638A 0-17 [2N4122  0-27 |IN5S204 044 | 40410 082 BCi40 0-30 |BC182  0-12| BC213LC 017 | BCH47A 013 | BD241A 049 | BFIGT 065
2NGIE 033 | SNSG4s 0080 [ZN3702  0-f4 IN4123 019 | ONS20S  0-44 |4pd7i 310 [BCi41  0-32 | BC18SA 042 BCZi4 017 |BCS478 0-13 | BD241C 0-65 | BF67  0-37
2NB17 038 | oN2647 1-55(2N3703° 0-14 [ ZN4724 019 | 2N5206 0-44 | 40504  0-87 | BC147  0-13 [ BC182B. 0-13 | BC214B 017 | BC548 013 | BD24ZA 055 | BFI73  0-37
Ne1s 043 |9N2903 160 | ZNAT04 014 2Ns12s  0-19 |ING20B Q44| 40565 098 | BCI47B 013 | BCI®L 615 BC214C 0.17|BCS49 014 | BD242C 0-62 | BFI71 027
2N929  0-37 | 2N2004 0 31 [2N3705 014 | ZN4126  0-18 (3NS44T  0-16 /40673 0-80 | BCi48  0-13 | EC183LA 015 | BC214L  0-18 | BC5498 014 | BD243A 065 | BFI78  0.27
ING294  0-37 | 2N2904A. 0-31 | 2N3706 014 [2N4ZE4 038 | INS448 016 1-30 | BC1488 013 | EC182LR 0-15 | BC214LB 018 | BC542C 0-15 | BD243C 0-87 | BFI72 0-33
2N830 - 0-37 |2N2905 031 |2N3707 0 14 |2N4286  0°22 | ZN5449 020 | ACTEZ6 048 | BCI48C 013 | BC183 012 | BE2I4LC 018 | BC557  0-14 | BD244A 0-70 | BE1SD  0-37
ZNS30A 095 | 2N2005A 0-31 | ZN3708 0°12 [ZN4ZST 0-22 |2NS4ST 038 | AC127 0-48 |BC149 015 | BC183A 012 | BCZ3TH 01 0-13 | BD244C 0-87 | BFIB1  0:37
2NT711  0-30 | 3N2006  0-25| 2N3700 0-12 | ON4288 0-22 | 5N5458 0435 | AC125 ©0-48 | BCI40C 0-45 | BC183B 0-13 | BC23sA 0% 0-15 | BD245A 089 | BF182  0-37
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LEDS + OPTO ﬁ NATIONWIDE SERVICE I_I?nL SK‘{;SIC " TRIACS plastic pack 400v TO220
ow proflie SKIS
SIEMENS Crystals  Meters 8 pin15p 02 pin 30p I‘;’:ﬁg <in :g ams 215_33’"
Displays 7 seq LEDS Red Gr Yell | Valvss  Tools {1 o 14 pin 16p 24 pin 35p Gamp TIp 20 amp 187
y cam anode or  Small 3mm-18 -18 -18 Chiokes Sprays z | 16 pin 18p 28 pin d8p B amp 82p 25 amp .20
cath Red Large Smm=20 -20 -20 18 pin 2Tp 40 pin 35p
Bmm HT_ E1.5g Xirs bright -40 -40 -40 Knobs Prasets Forall FULL RANGE OF THH\I’RLBTI::RS-nrasﬂu::wwer12
i | Capacitors Diodes 4 amps 8 amps AMpS
10mm HT £1-85  [fred LD27] £p-55 | Cables  Neans EES | s lages 1007 038 100 047 100y 0-63
1émm HT £1-57 IR receiver £5-45 Fuzes Heatsinks Projects o 200y 0-4d S0y 0-54 200y 0.70
18mm HT £1:85 Opto coupler  £4-55 ; Plugs/sits Cases ; y
pio.coup. Cases Indicators Meters ~ In our new 400y 0-54 400v 0-68 400y 9-80
full range - data;in cur 1979 catalogue VAT Inclusive pricas Clocks catalogue Branded Texas quality product
CONVERT TV SET TO V.D.U. »MAIL ORDER | 3+ DIGIT PANEL METER KIT CLOCK MODULES DIGITAL :
- new CRT control chip from Thomson CSF | Quick sefvice on all Built and tested—requires aonly
gp;aﬁs&& %Enm"l your T\"Dssl Ihto an electonie | orders, piease add 4gp | INTERSIL switches and transformer to complete
V.DU—18 lines » 84 characters, requires RAM, | [or p&p to all orders. | LCD D.’SP“‘E NEW," 12 ar 2dhr alarm modules
character generator & liftle eise for a basic V.D,U. | Tel orders on credit gﬁﬁ Gil’mff i MA1002F 12hr 5in display 10-45
Ayailable as chip or full ‘display card. Full cursor | =8rds 10 minimum. L) "Eat' MA1002H 24hr 5in display 10-45
control, 5 volts TTL compatible, Iine erase, full card com?oga{n 5 frueti MAI010E 12hr B4in display 1375
includes UART, Maodem, ch gen etc. comp 'EIQP-;ECBOFA::?“ TUCtion W MATO0G 24hr 84in display 13-75
vidun out from encoded keybd in. TN || |3 e e e e A U S CAR CLOCK MODULE
NEW chlosiza ] ‘-;sf::rtr:ﬁ;;iﬂtatcﬂ'af&ﬁsf :WA1303|BuII1dT?sted 12V!supn!y alng
7 i i . - our-digit module. Crysial cantrolled:
Full card £151 00 £26-99 e Sl
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everything for the modern DIY electronics enthusiast and more.

THE 'DRUMSETTE' RHYTHM
GENERATCR

Organists, piznists, guitarists . . . an automatic drum-set

REVERBERATION SYSTEME

S r—

to accompany you! Nine highly realistic insiruments play
fitteen different rhythms, Fifteen rhythm-select touch
switches and-a touch plate for stop/start without rhythm
chanpe glves absolute ease of operation. Bul[ditvourself
for under £85 including smart teak-erfect cabinet. Sea It

High quality spring line driver module uses 4 inta-
grated circuits and two transistors. Bullt and tested
circutt board with wiring Instructions forspring line.
XB85G, price £6-00. Power supply o suil driver
meduls cosls around £2:50 and conatruction detalls

and hear it in our
shop! Send for full
construction detaiis
now: MES48 price | W

25p. | mehlil-
(Al prices Includs
VAT and p &'p).

AUDIO MIXER

A-superb-sterec audio mixer, It can be equipped
with up fo 16 input madules of your cholce and
ita performance maetches that of the very best
tape-recorders and hi-fl:equipment. It meets the

arein catalogue, ar ask for leaflet
MES24. Mechanical spring lines:
Short line (XLOBU) £4-49; Long {ine
{XB84F) £10-39, (All prices Include
V.AT.and p & g)s

2. CHANNMNEL RADIO
CONTROL SYSTEM

A comprehensive model

BOARDS AND PCB's
Pages 59 to 61 of our catalogue
show yo U our range of Veroboards
and 5-Decs or if vou prefer to make
your own pch's a range of stching
systems including the novel etch-
in-a-bag system, plus printed circuit
transfers for the professional finish
to your boards.

control system, featur-
ing nine independent
fully proportional chan-
nets achieved by a
design using very-few
componenis thus
keeping the cost to
a minimum. Full
construction  de-
talls in gur boaklet
{XF03D)
price-£1:20.
(All prices include
V.A.T. and p & p).

Z

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
in our catalogue includes non-
polarised electrolytics and our

resistor section includes even

requirements of professional recording studios.
| FM radlo stations, concert halls and theatres,
Full construction detalis in our catalogue. A
component schedule = available on request.

MICROPROCESSCR

Build amini-ca Hpulbi with our microprocessor

kit. Features: 46 different instruction types:
Eg%teséles of read/write memory {rnnre Hre sasily

£an p {0 65,530
8 bit-hytes. Cornple t= kit for use vmh faletype
ete. (XBO1Y) &

(XBO2A)£65-97

and’ cassetie f

i ...lIl#I.QC...C....'.I-..l.l.......liﬂl.
- Come anc¢ see ailour projects

L = on display atthe Eléctronics hobby show
% Breadboard’ at Seymour Hall,London Wi.stands E7-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-
SscICeIesOEEIPOROBOPOO000OERRO OSSR RRRSRED

. MAPLIN ELECTRONIC SUPPLIES
| P.0.BOX 3 RAYLEIGH ESSEX SS6 8LR

Telephone Southend (0702) 715165

{Elosed o Monday) Telephone: Enuthend m?nm 75157

20-kev keyboard For use wilh above(in place of ‘e;etype)
Both kits with detaifed insfruction
books. See our newsletters for detzils of additional
RAM's. tri-stale interfacing chips, number-cruncher
interface to sfore

your programmes. (All prices In¢lude V. A.T. and p&p).

ELECTRONIC ORGAN
The only organ you can build in stages
and failor to your reguirements as you go
along—and ai 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 MESS0 series leaflets now! 65p buys
the three available so far.

.'._.‘.l....

Shaop; 284, L ondon Hoad. Westcliff-on-Sea, Essex l

1% tolerance types. Get our
fascinating catalogue now—you
won't regret it.

Sur bi-monthly nzwslatter kesps youup to date with latest
guarantesd prices — our latest apacial offers -
details of new projects snd new lines. Send 305

for the next six issues (Sp discount voucher with sach copyl.

POST THIS COUPON NOW FOR YOUR COPY
OF OUR 1579-80 CATALOGUE PRICE 7i5p

Please rush me a copy of your 280 page caialogue as soor
as itis published (8th January, 1979). | enclose 75p, Ut
under"raﬂu that if | am not completely satsified | may
reiurn the catalogue to you within 14 days and have my
T5p refunded immediataly.

NAME

ADDRESS

EES




