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Model TCSU1 Soidering Station

GT0 35wt —

The TCEUI soldering station w:th e XTC o0 wall —24/26
volt soidenng iren or the ETC 35 walt—soltenng iren for
ufn oint precision and exceptionally fast recovery time.

& have put 2t least twice as MUGh{0We info irens whicharm
alre.:dv well known far good (ecovery fime: The temperature
contral stops them from over-heating: the fail-safe” electionic
cireuit provides protection aven if 1he themocouple fails
TOSUT soldering station £38.10 XTCand CTCirons £14.85
inclusive of VAT and P& P

e
a tiniaturs iran wilh the element snclosed firstin a cefamic
shaft then in & staintess stesl Virtwally feak-free. Only 714
fong. F:ned Wity 3 3/32"" bit £4.37 mclusrve of VAT and 2&F
Fange of 5 other bits- avaitable from Y down 1o 364"

Model X25-25watts —,
__--_--_—’

=
A general purpose iron also with 3. cemmic and stesl shaft 1o
g1y yeu iouohness combined with near-perfect insulation.
Fitted with 178" it and priced ar £4.37 inclusive of VAT and
P.&P. Hange of 4 atfier bits availabie.

.. with Antex

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

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

Model SK3 Kit Model SK4 Kit Model MLX Kit of safety. ,4
S oy ks D Our name for reliability is spreading g o
CX230 X25/240 It fitted with 15feet leible cabie’
soldering iron general axateyciss P s o from all over Europe to U.S.A. < &
“and the stantd Lrnose jrom Plestic-envelope it can be g1t
ST3 Pricet SOMESTS  car 3 boal or 4 caran ready lor - to Japan and to:many other =
a1£6.21 stand, Ihis soldering in s field. Price £4.83 i £
‘inclusive:of Kit'is a must inclusive of VAT and P&P countries. , TS
VATand P&P for every : 4 o R
i :ggl?stan %DE;]"EFE‘”IEH Model SK1 Kit Stocked by many wholesalers ’ \\@Q"
ek il Tl { -
plesent{or e iy o g;ﬂiﬂ%'g;ﬁﬁgﬁgﬁgf and retaifers or direct from N
ratlin-amateir nclusive of hits, - coil of solder. 4 fieat sink us if 'you are desperate. , o \QS&
modeimaker VAT and and a dookist-How {0 soider. Pricsa ' Wi
OF Bobyist P&P 31 £6.48 inclusive of VAT and P& P o

Mayflower House, Armada Way, : | 1
Plymouth, Devon ; =
: : G &
Tel: 0752 67377/8 & 7 &
Telex: 45296 Antex Lid Freepost, Plymouth PLT 18R Tel 0752 67377  EE2.79




WATFORD ELECTRONICS

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

ALL DEVICES BRAMD NEW, FULL SPEC. AND FULLY GUARANTEED ORDERS'

DfSPA?CHEDKBEY BETI.II;P‘II_ OF PDST TERMS OF"BUSINEEE CASH; CHEQUE!"

POs OR BARN

H ORD ER GDVE

INSTITUTIONS' OFFICIAL GRDERS ACC
WEL TQ ALL DRDERS I.lNaER slh N‘ OVERSERS ORDERS
POSTAGE AT COST, AIR/SURFACE. Send 50p (pius 25p p&p) for our catalogue,

COME. P&P ADD 30p*

Exportorders no VAT, A

fioobd

1o UK. Cust

VA

We ﬂuck mmy mon ems. It pay- lo \ustl uz. Ws are
R 5 Watiora High Strect. Open Monday to

baht

TEOMAL

RT IHNQUIRY'

= only. Unless stated otherwiza, .
all tm:es are-axclusive of VAT, Ploase add 8% to devices marked *. To the rest add

d Watiord F

Saturday 9.00 n-n-! 0% pm. Rmph Frea Car Parking space avaiiabla.

‘PGLYEST!K CAPACITORS: Axial lead type (Values are in pF
480V 0 -,

001, 0- 0015, 0-0022, 0-0033 Tp; 0-0047,
) 22

558 “P. 0 10 1!9‘

2:9 0-43, 0+47 9p; 0-68 45p.
18p; 0-88, 1-022p{ 1-5 29n;

)
0-015, 0-018 8p; 0-022, 033, 1dp]

2p;

29,4 2.2
:msu.lsm tmv 001, o m 20p; o mzm 0°047 26p; 0-1 38p; 047 &8p; 1- owsp.

POLYESTER RADIAL LEAD (Valucs In 4F) 250V
015, 0-022, 0-027 0-037, 0-085, 0-1 Tp: 0-18 1ip;
22, 0-33 13p} 0-47 13p: f-osiln‘ 1-0 24p: 1-5 27p; -2 3.

n-m,o

FEED THROUGH
CAPACITORS
100uF 350V ip

ELECTROLV'I"IC CAPACITORS: Axlal lead tyDaWaluas are In SF) 500V : 10 40p; 47 68p;

EO\" 10065p ; B3IV0-47,1:0,1-5,2-272-5:3-3,4-7,8:8. 8
101’9'50 100, 220 25p ; 470 58p ; 1000, 40V : 22,

sy
2%5: 1000 #7p: 1

TAG-EN

10, 23 7p s 330, mazp.muoup.tiv 10, 22, 47 Bp : 80,
1500 30p; 2200 &1p : 3300 52p; mcrs.tp 16V
mamun.wm !50021!9,229;13407.!!\f 100 6n 64

33,9p;10014p; 2200

0, 40, 47, 68
109 ?DOD 4p.
4700 121p; 50V : 1

15,000 ‘Hp. ?.!V‘ AT00 48p ; 2200 371:, 325V 205——100+ 50-+100 190p.

10,15, 228p; 47,32, 5011p; 63, 10027n
56| 33!:0

62n; 4700 84p;

‘IBD 160 ln.2ﬁﬂ £50 13p. -lﬂ!nglé?

$p; 100, 125 Bp;

)
000 2555 401 2500 630 ; 2300, 4700 T0p;

TANTALUM BEAD CAPACI.
TORS 35V D"'IBF, 0:22,0 33, 0:47,
0:68,1-0, 2:2uF, 3:3, 4-7, 6:8 25V
1-5, 1020V 1. 516V : !OuF‘ISpesch
47, 100 #0p. 10V : 22,F, 33 6V: 47,
GB. 100, 3V : 68, 100uF. mp each

MYLAR FILM CAPACITORS
B0V : 0-001, 0-002, 0-005, 0-01uF 3p
02, 0:04, 0-05, 0-056uF . Ip

O-54F, 0-2 8p 50V 0-47 11p

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

POTENTIOMETERS
{ABor EGEN)

Carbon. Track. iW Leg & W
Linsar values

5009 1K & 2K (lin onlv) Single 21'9
K (1-2M single gang

SKE-2M 0 single pang O/P swilequ—

B
SKOAMO dusl gana sterss 0p

SLIDER POTENTIOMETER

0:25W |log and linear valugs 60mm
5K £1-300K {1 sinsle gang T
10K £1-500K 0 duai gang: p
Seif Stick Graduated Bezeis 2p

COMPRESSION TRIMMERS
3-40pF, 10-80p0F, 25-190pF 25
100-500pF 2 i

POLYSTYRENE CAPACITORS
10pF to 1nF 8p; 1-5aF to 47aF f0p.

SILVER MEICA (Values in pF) 3-3,
4-7, 68,10, 12, 18, 22, 33, 47, 50, 68,
T5, 32 85, 100, 'IZD 150, 220 Qp each
%38 300, 330, 360, 380,

18p:each
1000, 1&00 2000, 2200 20p each
CERAH!C TH!H

CAPACIT! e

2-TpF, 4 iSpF. S-2SDF, 8-30nF 28p

PRESET POTEHTIQI&ETERS
Yerticai & Horizontal

G-1WY 50.01—5M £ Miniature &p
0-25W 10041—33M (I Horlz g
0-25W- 200 £1—4- TR L) Vert iép

RESISTORS—Erie. make 5%
Carban . Miniature High Stabalaty.
Low noise
RANGE VAL 183 180

FW2-20-47M E2a i5p 1p
PWD2.90-47M E12.  2p 'Sp
1W 2 gHoMm EZ  3p 4p
2% Metal FllmI02-1M G ip da

13 Metal Film 51 0-1M " 40p lnl |
sof |

180+ price appliesto R

OPTO
ELECTRUNICS%
LEDs plus clips
TIL2¢9 Red 13
TILZ11 Grn ia
TIL212 Yellow 22
27 Red 15
2 %ellow Green 19
Spare Clips 2
ORFi2 €2
iST #5
7:Seq Displays
S400
TILF2 CAn3T 145
TIL3t3 CCth3a”" 103
TIE321 C-An 57115
TiLag2 C Cth 5 us

DL7D4 C Cth 3
DL70T C.A. 3" !3
FND357 20
MAN3S4D 175
LCD 3z diglt 845
TIL307 @75
SWITCHES ¥
TOGGLE 24 25;):
DPDT e
4 polsonjofi. S4p
SUB-MIN
TOGSLE

each type not mixed valuss,

SOLDERCON PINS~
100 50p; 1000 395p

SPECIAL OFFER
NESSS 22p* ; 741 17p*

JATK PLUGS

SOCKETS

Screenad | Plastic
s chroma baty
2-5mm 12p Ep
3- 5rnr1 15p iop
23p 5 |

opsn
matal -DEC 425p*
Ep braak U-DEC'A"
&p :ontacts 450p*
13p | U-gec '8’
15p za!p 8

moulded SDEC I25p™
with |

a*

MO
STEREO 3p ip |

DN
2 PiN Loudsphr.

Plugs
iip
345 Pin Audio ip lp

|
So:keh | In !.Ina

Puzsh fc Make1

”P RCCAER {wwu) 10A 250V

CO-AXIAL (TV)| t4p 1p

| BFch 58p
SPSTcnod  Hn
DPDT Etags 70p
DFDT cioff - T
DPDT 5 szed 1450
| SLIDE 250V :
1.;& oPDT 1dp
| tA'DP clofl. . 15p
A DFDT 3p
4 poleclovar
PUSH BUTTONK
Soring Loaded
SPSTonlecff Sip
5PDT clover E5p
CPOT 6 Tag @Sp

SWITCHES * Minlatura Non-Loﬂ:[ng

Push to Bresk 25p

5P changeover centre off

14 Hp
P ROEKER: (hlack) on/off 10A 250V 23p

PHOND
assarted coloure Sp
‘Metel Screaned i2p

3p single =
Spdouble 15p
10p 3-way 20p

ROCHER: |lluminated

{whita)

| Lights when on: 34 240V 52p
| ROTARY: (ADJUSTABLE STOPI 1 Dolea
242 way Zp/2-6W 3p/2-4W 4p/2-3W ap

ROTARY : Mains 250V AC. 4 Amp 45p

DIL SOCKETS + (Low Profila - Texas)
& pin $0p: 14 pin 92p; 16 pin 13p; 18 pin 20p;
20 pin Zép: 24 pin 30p; 28 pind2p; 40 pin 55p.

DICDES ‘ ZENERS SCRe+

BANANA ¢mm_| ¥ip 12p -
2mmi ip iop =

imm Tp | T
WANDER Smm fp | ip
JACKSONS VARIABLE
CAPACITORS
Dielectric 0 2 36BpF with
100/300pF slow motion
500nF Drive 225p
61 Ball Drive by m"'f‘ﬁm :f:‘l:
ASIWDAT | 1150 mation grlw:?sﬁg

Dial Drive 4103
T =« CBO4-
BS61 — eseps SEARR 190 .

AA1E 45 Range 2V7 lo Thyristors

AAZIIS 15 | S8V 400m 1AS0Y
a4 ip EBGI\

140p
Ranags 3V3 to
V. 1-3W

BY100
BY126 14
BYi27. 14
CRO 157
QA 15

17p aach

NOISE
25d 50

Drum S4mm_30p*
0-1:365pF  245p
002 385pF  275p

100, !SDDF 215p*"
'L’ 3% 310pF 495p
00-3 x 25pF 430

0Aa47 iz
OATD 2
CATE 12

BRIDGE
ECTIFIERS

TTL Té%
1
13
14

14
14

trb et b St -t b e e i e b s it -

gdnuesauiinisavenniE

248

128 | 4519

ﬁﬁé’ﬁ:ﬁaxussaauuuauanisﬁﬁgéﬁs

30 | MCT
898 | MC1310

| LINEAR IC's
| 702

705C 14 pin
TR

7234
T334
mc* 8 pin
F47C:

148

MC1312P

SNTG013N

TElEEN

7B 15N
22T

NTEST 14
AAE2TAXY
TAADED
TBA120S
TBAS40Q

TEASS0Q
TEAGS1BX11
TEABS1

TLOTICP X

| TLOBICP*

BF132

0C2Ek
0C20%k
L35k

EE S

ZTX108
ZTXR00
ZTX301

SERRNASEERn RN ERANERES RS
"~ w

40
L3
45
48

70| N1936% 80 |
70 | ZN2150% 350 | 2N

30 | INZ21T:
20
100
05
85 2N
B5

NE§aasa=ggguu==assﬂ=s;agngﬁ

48|
]

(plastic case)
TAISDY 20
14100V 22
1A/200v 25
1Aja00V 29
1A/600y 34 | TIC4E 5
ARGy M | = o —
sAMDDY 44
2A(2007 48
2a/400Y 53 ED6stAY 75 SN2
24600V €5 DY174 195 ss 2N 29l
3A100V T2 71 BC14: lg.“r;g?* 110 € | TiPs0sase 83 | 212905
4Aj200v 75 | BABION. 408 ks 8 ina
AA[400V 79 BC 25 u 58| TIS46 45
LAJG0DY 105 | 4 4
44300V } : 25 : ﬁ
oy e i N
47 d 18 | 2N30
Bt of 35 pins. 30 BAI400M 8% BCE 7 36 [ MP 22 | 2N3053 4
Snat face cutter 30 | BYiss 56 ! { BF1804 : 11 | ZN3054 %
Pin insertion tool 25p BA/E0O0V 50 ' VMIEDIL 40 BCisBC BFiStk 11 [ 2N30564

oA 15

OABS 1% i

118
215

SSLERRBERBEERR

DENCO COI

RDT2 #2p
REC 5 chokes 8lp
RFC 7 (19mH) 86p
1 FT 137 14; 15
161 17 §6)

TET 18(1-6 -88p
1 FT 18/465° 105p
TOCH B
MWSFR E2p
MW/LW 5FR103p

Bedgunussuganay

BRANLANANRE

TRIACS % # s
3 &
ENZB46

SSRNEEE

Rd:, Wht.  63p
B9A Valve Holder
26p

i
ug‘"
* 5

A
ghﬂmﬁ“lﬂl-lﬂ- may

VEROBOARD % 01 015 015
{copper clad) (plain)
4ip 33p 22p

NuzENsEasg
Busas

B2

S0 08 0

il
=

@

per pair

Everyday Electronics, February 1979 65



The latest I(lt
innovation’®

the quickest fitting

CLIP ON

capacitive discharge |5
electronic ignition
in KIT FORM

@ Smoother running |
@ Instant all-weather starting \ p
@ Continual peak performance

@ Longer coil /battery/plug life

@ Improved acceleration/top speeds

@ Optimum fuel consumption

Sparkrite X4 fs'a bigh perfcrmance. high quality capacitive discharge, electronic
ighition system in kit farm. Tried, tasted, proven, refiable and complete. 11 can be
assembled in two or three hours and fitted in 1/3 mins.

Because of tha superb design of the Sparkrite circuit it completely eliminates
problems of the contact breaker. There is no misfire due 1o contact breaker
beunce which is eliminated electronicelly by a pulse suppression cirguit which
prevants the unit firing if the points bounce dpen at high R.P.M. Contact breaker
burn is elimnated by reducing the current 1o sbout 1,/50th of the norm. 1t will
perform equally wall with new, old, or even badly pittad points and is not
dependent upon the dwall time of the contact breakers for recharging the system.
Sparkrite i |rn:orpora.esa short circuit protected inverter which eliminates the
problerss of SCA lock op and, thersfore, eliminates the possibility of blowing the
transistors or the SCR. (Most capacitiva discharge ignitions ara not comnletely
fooiproot in this respect]. The circuit incorporates a voitage regulated outplt for
greatly improved cold starting. The:circuit includes built in static timing light,
systems function light, and security changeover switch_ Al kits fit vehicles with
coilfdistributar ignition up 1o 8 cylinders,

THE KIT COMPRISES EVERYTHING NEEDED

Dig prassad spoxy coated case. Ready drilled, aluminium extruded base and heat
simk; ooil mounting C;IDS‘- and accessories. Top quality 5 year guarantesd
transiormer gnd cumpcnents _tablgs, connectors; P.C.B., nuts, bolts and silicon
grease. Full instructions to assemble kit neg.or pos..earth and Tully illustrated
installation Instructions.

NOTE—Vehicles with current impuise tachometers {Smiths code on dial AVT]
will requirea tachometer pulse stave unit. Frics £3.85 g VAT, post & packing.
Electronics Design Associates, Depl.EE2 (UK only)
B2 Bath Street, Walsall, WS1 SDE Phone: (9) 516791

Electronics Design Associates, Dept. EE 2
82 Bath Street, Walsall, WS13DE. Phons: (9) 614791

Name ..

Address

Prone your order with Accessor Barclayeard

Send SAE if brochire: ired,
VAT P K oy, DOANTYREREL o SAC b oo requied
| enclnse chequelP's for
x4 kit £16.65
TACHO PULSE: £3 E
SLAVE UNIT 85 heaue No

LEASE STATE POLARITY POS OR NEG EARTH
cCassor Barclaycard No.

#. MIGHTY MIDGETS

MINIATURE

OLDERING
IRONS -

ACCESSORIES

RETAIL PRICE P[ISTAGE
eachincv.at| extra
18 WATT IRON inc. No,20 BIT £3:-78 22p
SPARE BITS sap -
STANDS £3-25 | &5p
SOLDER : SAVBIT 20° 52p ap
w10 26p 4p
LOWMELT 10’ 65p Sp
1.C. DESOLDERING BIT 88p Sp

- No.13 (1-5mm)  No.20 (3mm)
BIT SIZES: N0 21 (a5mm)  No, 22 (6 mm)

Please guote your
numberwhenardering

From your Local Dealer or Direct from Manufacturers

S:R.BREWSTER !

86-88 Union St-Plymouth PLI3HG

G Ry lITRADE ENQUIRIES WELCOME

EI.ECTRONIC
ENGINEER

Do something PRACTICAL about your future.

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

Now, the British Ipstitute of
Engineering Technology will train Coursesin
you In your spare time to be an C &G Elect. Technicians
Elec:r!_ﬁal Engineer. C &G Elect. Installations
. You risk nothing ! We prom- | 1aizcomms, Technicians Exams
ise to get you through your Television Servicing
chosen course—or refund your Radio Maint. & Repairs (BIET)
teal (N Pract, Radio & Electronics

So. join the thousands who Plus over &0 athsr
have built a pew future through R
heme study Enginesring courses. v =

POST COUPON FOR FREE 44 PAGE GUIDE

BRITISH INSTITUTE OF
ENGINEERING TECHNOLOGY

Aldermaston Court, Dept. Tec40 Reading RG7 4PF.

NAME (Block capitals please)
ADDRESS

POSTCODE

Other Subjecis AGE .
Accredited by CACC Member of ABCE
& §F N § ¥ & & & B & & & 5 §H 8 |

Everyday Electronics, February 1979
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ROOM THERMOSTAT
Fzmous Satchwell, elegant desion. |ntendsd for
wall moontino. Will switch up to 20 ampsat mains
muaga mars the range D30 C Special snip this

IlﬂD THER MOSTAT—£3-00.

WINDSCREEN
WIPER CONTROL
Wary speed of your wiper to suil
conditions. All parts and insimic-
tigss to make £3:75.

MICRO SWITCH BARGAINS
Rated &1 5 amps 250V, Ideal to make a
s=itch oanel 1or a calculator and for dozens
of mha }pplzlscahuns Parcel ‘of 10 (twa

Teoes) lor

RADIO STETHOSCOPE
Easiest way to {aull find, traces, signal
from ae'lal to speaker, when slgnal
stops yuu ve found the !aul! Use iton,

comprises transistors and parts inclu-
ding probe fube and fwin stetho-sat
£385,

MULTISPEED MOTORS

Six speeds are available 500, B00 and 7.000
p.m. and 7,000, 9,000 and 11,000 r.p.m. Shaft
! n. diameter and approximately 1 in, fong
2307240V, Itz spe=d may be further controfied
with the use ol our Thyr‘s.ar ccmtruHer \c"ery
powerful and useful motor size Bpprok. 2 in
dia. % 5in, long, Price £2.

— 12V MINIATURE RELAY |

de operated with iwo
sels of changs over contacis. The unigque leattre of
this relay is its heavy lead out wires; thess provide
adequate support and therefore the relay needs no
fixing; on the other hand there is a figing boil protruding
thrnugh ang side so if you' wish you can fix the relay
and use its very strong lead outs o secure circult con-
ponanis—an expensive relay; but we are ofering it for
aniy #7p each. Don't miss this ex:.aulmnal bargain/

EXTRACTOR FAN

Ex computers—made by Woods

of Colchester. ldeal for fixing

through panel—reasanably quiet

Funping—very powerful 2500
rpm: Choice of two sizes 57 of

6"" dia. 55 28

o
MAINS RELAYS ,
With friple 10 amp changeover conlacis—
operating coil wound for 230W a.c. Chazsis
meunting one &ciew fixing. Price:

£1°25
BURGLAR ALARM ITEMS
(Efrcuit free.on apni:caluon)

Trigger mats .24 18" £2-45
LR 1T £1:85
Relay 24 \rolt 85
volt 93p
Alarm lel 24 voit £7 50
9- 2 volt £2-23
Mains on application
Reset, Switch, ordinary 45p
Secretivpe wlth Key 5p
Wite—100 metres £1-50
24y Power unit mams operated £5-35

MERCURY BATTERIES =5
Bank of 7 Marcury cetls type 625 St
which are apfmx &in. diametar -m
by Fin. thick in nl&stn: tube

giving a total of 10

Beingina plastic fuba itig very easy to
break op the battery into separate cells
and use thesa for radio control -and
B iim]lar equipmant, Carten of 25 battaries

PP3/PPS REPLACEMENT
Jananese made in plac!:c container witl
leads size 2in. = 14in. + 1%in., thisjs ideal |
power a caiculatoror radm 1t has & full wave
tactifier and smoothed oofputiof oy sultable
far loading of up-to 100mA. £2-53, -

SWITCH TRIGGER MATS

5o thinis undetectable under carpet but'will
switch on with slinhtest messure For burglar
Alarms, shop doors, etc. 24in. - 18in. £2-50.
13in. = 10in £9.95.

MA!NS TRAHSISTOR PACK

sels and amplifisrs. Adiust
nh!eoulpu.s\r Bv T2volls for up o 500m A {class B workiog).
Takes the DIacE o( any of the following batteriess PP1, PP3,
PP4, PP8, PP7, PP2 and others. Kit comprises: mains traris.
lafmer, remlﬁer. smogthing and lcad resisior. comdansers
nnd instrisctions Real snip at only £5-95.

cﬂmnnl DRILL CONTROLLER
Elactronically changes speed

DRILL from:approximately 10 revs lo
maximum. Full power at =1l
speeds by finger-tin control.
Kitinciudes ali parts, case,
avarythine and ful] ms{mcuuns

5
Made up model £1.00 sxtra

8 POWERFUL

BATTERY MOTORS

For models, Meccanos, drills, remote conlrol
planes, boats, et_r., =5

ROTARY PUMP
Self priming, portabls, ﬂts dnll or elec-
— Iric-motor, pumps Up to 200 gallons per
— holr denendmg upon révs.  Wirually
= mcwmdahia tse tﬂ such water, nii
& petral, ferti|

= liguid. Hase cnnnecwre sach end. 22.

Radio,” TV, amplifiar, anything, K

SHORTWAVE CRYSTAI. SET

Althouph this uses no battery [t gives
realiy amazing resuits. You will re-
ceive an  aniazing assortment. of
stations over the 10, 25, 23, 31 matre_
bancs. Kit conlains chassis front
pangi-and all'the parts £1 94—crystal 2
earphone 55p including VAT and -~
postage:

MULLARD UNILEX

A mains: operated $34 stersc
system. Rated one of the finest
performers in the stereo fisld
this would make a wonderful gift
for almesf anyone in e&sy-10-
assomble  modular form Eng
complete with ‘2 palr of speakers
this should sell at about £30—
but die 1o & special bulk-buy
and -as an incentive for you fo
buy this month we offer the syslem compleie al only £15
including VAT and postage.

HUMIDITY SWITCH

Amerlcan made by Ranco, their type No
J11. The aelion of this device depends
upon the dampness causig & membrand
io strefch and tringer & sensifive micro-
switch'  adjusiable by 2 screw, guite
sensitive—breathing on it for |nstan..e w:ll
‘switch ' or, Micro 3 amp. ai 950V 3
Qverall size of the device approx, 3—2 In
topm. 1 i wideand 43 in. deep 75p.

{.H :-3

DELAY SWITCH

Mains npsmted—delay can be ac-
curately sel with ‘pointers knob for
periods: of up fo 23 hrs. 2 contacis:
siitable fo_swilch 10 smps—second
confact opens few mindtes after st
“gontact 85p.

_25A ELECTRIC PROGRAMMER

Learn in your sleep, Have radig playing and kettle boiling
@5 you wahe—switeh on lights to ward off infriders—have
a warm house ta come home lo.
All these and many ‘other things
¥ou ean do if you invest in a@n
elecirical pragrammear  Cloch by
{amous maker with 15 amp”on/of
swltch. | Switch-on  time can be
sal anywhere to stay on ug 1o §
nours independent 50 minute mem-
ary jogger-A beautiful unit. £3-5¢

MULLARD AUDIO AMPLIFIERS

All in.module torm, each ready buoill complete with fiest
sinks and conneelion tags, data supplied Model 1933 500mW,
power, output £1-69

Model 1172—10 watts power oulput £3.94
Madel 1172 1YW, power oufput £2-25
Mode! EPO0DD 4 watt power oufput £2-80
ER 9301 twin'chanpat of slareo pre-amo
E2 9

TA NGENTIAL HEATER UNIT

A mosteficientand auietrunning:

IT'S FREE
D mnnlhly Advante Advertising Bargains List glves
detalls of baroains- arriving ar just arrived—oltan ba—gams'
which sell ouf before our adver <=h

an inferesting list and it's free—just send SAE Below
Iare- @ few of the Bargains siili available from prEvious
mnes,

Teiephons ng: Mains Unit Rather novel upit 8571 nal anly
roduces mains To 50 volts bt also red thie rdins. frsquenc\.-
Hz. this frequancy gives correct nnging note for GPET
These units were made for the GEO S0 DE\VIOUSL‘,’ ari
Compleraly PI’!C|C‘.5L,IJ i sEfE I mount on e vl oF
shiplf; Price £3-200

out i the garﬁPn Qrs

Prics £3.16
Variable Mains Supply A bench mouit Tich Containe:
an-i=oistion’ transiormerfor safaty =nd & 2 amp varlas. fof adap-
tabifity. With this you will b able to-gef comtinunusly varisble
ma supply from' zem to full voltege at 2 emps. A real time
Seving davice {;Fonl\. £20: 75._
A ing Ma =il =55 |33t month's newsistsr
bt supnho-.s are going down rapi r.|ly and this mey wall be your last
chante to-acqgeire oRe of thess:
= purchass this month enebles U2 (o offsca rangs of
Youwill find the prices w
Cassatta Recorden’l’la*rar dapa
thass have 3| the normal 1a
£ic., als0 socketsTior S1op/ss
for mains sz these cparate from
Six Transistor Pocket Radios Med:
Radia:2 and Radio & changing placas, all tha
aversge listensr WIII want in the future These litte radiss would
make g jovely mft-for 2 child: Modam design 2nidl ia poplitar
colours, please stete proferred Solour snd dive ah sltermacive,
price only £1:50.
AM/EM Radios There's na-doutt 10
repmoduciion in good sreas s 5 more
will be plezsad-with: ane of 1h
I herette cases and ars batts
T buflt inand: =

Ml iooes

give-beftar

adios having the maps
plag: These cover
2%175'.

m&c uy wave and VHE with optional AFC: Pr
& Tmnk tc Caszatta

tors Carfiidaes ar uon.g oLt of pop-
e3 on the other hand ara heing nade Iniscressing

] -carr\rilvg cas= and the -vrice 'ns anl".I

Soft Toy Radios Not necassanly onty for the. younger members
n tnefamily as thess 2re soft and cule and have tniverss! appeal
Bualls. peodies: eiephants and rabbi cé'l with 2ip companment
st =he hotiom wh di fits: Mediam waie nr-l\.I working

S5 W ordering please siaie preferance =nd |

possiblegive an a.le‘r‘anve £4.50.

5 Band Porable. & very impressive md biack imit=tion
cage, sizh apprax: 12in. wide, 7inhigh 2nd 4in. deep.
This has metal smbeliished carrying hanoie snd 3 pulio: e
1 Fh serial, cavers the Tollowing bands AM 535 1005
FM B8 1o 168 MHz weather hand 1825 MEz and it has 3
Iogging =eale. This battdry/mains radio has the buill in mains unit
sleo SEMVES 25 3 :Ha'r er 1 yeuu rechargeable Dalls ihe
a5+ oWn Comparimentanotharn
vt siate of bamaries, A rbal

Car Battery Power Unit made for Rack Radio, This-unit has
been designed o operate Y battery powsred equipment fron:a

T2V car hatary, it provides = relishie Source of stabilised woltzge
snu gives protaction to vour sgquipment fn cdsn of atcidental

hlowec-heaier by Solair :

type as is fitted to many famous
name heaters—Compriges mains
nduction motor—long wrbo fan
—split 2 kw heating =lement and
\hiermostatic safety trip—simply
copnect to the: mains for im-
mediafe heat—mount in 3 simple
wooden or metal case' or mount.
direct onto bass af say kitchen
unit—price £4: post. £1 50
control switch to give kw. Thw,

‘cold biow or off available 60p

3K MODEL
£5:95
+ ETB0P &P

exira.
2'k.w, model made in metal case with controbswitch £12.00

THERMOSTATS

Refrigeration. as' illusirated with 35"
capkllary £1-

Limpet Stat must be mounted in close
contact calibrated B0°-180°F 15 amp
contacis £1:82.

Appliance Stai ficfike a uciume contral—
15-amp contact 30°-80°F 8!

difto but for high temps £1 75.

Gver Stat—with Serson and caplitary B5p
Wall Mounting by Satchwe!l 2300
Boilar Stat. with control 20°-80°C E2-15

SOUND TO LIGHT UNIT
Add colour or white Haght to yeur
amplifier. Will operate 7,°2 or 3 flamps
{maximum 450W). Unit in-box all ready
roworkl £8-85,

MINI-MULTI TESTER
Amazing, dal_uxe pockat sire
‘precision maving coll _instru-
ment  jewelled bearrngs—‘IODD
opy—mirrored scale

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

AL volte 10,50, 250, 1000

DC ampe 0-1 mA and-0-100 mA
Continuity snd resistance 0-150K
ohmg.

Compiete with insulated probes.
leads, batlery, clrcult diagram
and instructions.

Unbelievabie value only £6 56 + 50p postand insurance.
FREE Amps ranges kit enghle vou to read DCocurrent from
o-10.amps. directly on the 0-10 scale, Hisfroe if you purchase
quickiy But{fyol already owp a minl tester and woold [k one
=end £1 50p_

TERMS: Cash with order—bul orders under £6 must add sip
12 ofiset packing, etc.

BULK ENQUIRIES INVITED FHONE: 01-688 1835,

J. BULL (ELECTRICAL) LTD

(Dept. P.W .), 103 TAMWORTH RD.,
CROYDON CRS1SG
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£i0n Heatar fype thermosrat but for sail Heating you want one

wiich oo Heit and uswards, we can sipply thess
-8t £3-20.

Motorised Light Flazher We can offer two motorsed units (m!h

3
conneciad fothe car chossia, A
Ex B Cabi =1y
45 T0-Bring down the price guite-g ot We tan-now supply the
smallerones {1 1n: % 8in X 4’m approx ['=t £1-95. Past £1°00

Price of thls is £1:69, ,)051 £1-500 It you
cabinels you cap savs yoursslf the quma

r-nnaw!erahl-:u poslage and.you anly iy 3 faveioger s diss
as well, THe gea c‘iscou'lv for the & speacial s of
i you Buy four o o) Mesta 8 cabineis 2re Very good

guafity, {made” for Rank Audlc Systems] the goll mstenal &
Dacron.

Skids Switch Bargain Duouble pole changeover siendard gize
WIIh guud lengti of conne wirz soldered to sach tag—10 for

Sn( ‘Digit Countsr Mains cheraed, | RUISE mpues counter
Throught ene digit, not resottable but =il you nave o do is10 maks
note ot the numbers befors 1he Star of each count Baai barosin
=t 80p

Be Prepared For possible Blackouts and frtwerruptions.in eiEc-
ey supply this winter! Have some smergsncy lightin ¥
We still have the flucrescent abifits for aperating 1 Fin tubes T
T2V bar batt and the price 5 still the same £3-95 plgs Bln
postcamplere witha 215 tube.

Sterso Car Speakers usual tyss in neat compagt enclosures fur
the raar shelfof the:car S| ohms5 Watl £5-50 par pair

Biexpu s 612V baten o tfan“arma bp=rated. idestfor using
in many, alanm Circoits but g rcar and. motoe eyele
giarme: These give a foud S|'|{I|| nol» Amencan made: by Dalt=
Alarms. Price £1-08 -+ 8p. Larg= qu =-zvallable

Most Useful Timer Us to 12 on/offs per 24 hours is what you
can get from the Veaner time switch 17 lyou Tit cur adaptor. The:
shortest o it timeisone hour But vou ca
tions of oR/oif 1o make up the24 hours: An-obvigus Useforihis is
1o c.onual immerston hearars, These Sre resl clyrent consumers

Venners are all capabla of 20 amp switching: Thers sre of codise
g

many othar applications. for rh-= fime:switch. which your wil],
rernembErin its-Basic form follows © wurchmg o
=nd oif avdawn, Price £3-24 plus 50p past for switch with a
1o exira for pla cas= £1.-08 or mezzl case £2.96'+ 16p

Safe Sollstat For growers who use soil heating on behches:
econgmies-can be mads by asing 7 thermostal but it mains
vollage equipment is ised then the th‘-rmv"ﬂl Se encings

i 8 watarproof Bod earthabie cont - WWe ean now stpal
price £3-F8 = 28p. This contsiner. wi raccem the notmal imimer

capable ol 2000W of light Our L second fizsher changes avary +
second and the 2 second fiasher Changes cuery 2 teconds. Sither
tyge £6-40.

Flig?nsnmg Fusl 8. could: lose some af 1heir sting 1 youl fit
doobie glazing bis puen if the fo ill doesnot come down miuch
yoo will have & more) comfortdbis. homs less draughts, eic
Dolible glazing tamss movable in the-Sorng: can be guits =asily
made- sing Figid PVE sha re itis a5 clear as
alzssand dirtu ~Iv a5 evarls o fit 8% you can
bend it nadl
well beiow oo
tregry fenoih S LE.
order 2020 f for£1.08 Dcsr
longan I=ngzh_s price negotiable.

i wide} and evailabic
poper g . Minimum
dr_'rs averE6-00 st free,
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GREENWELD)

443 Millbrook Road Southampton
S01 OHX Tek(OD703) 772501

All prices quoted include VAT, Add 25p UK/BFPO Postage. Most orders des-
ched on day of receipi. SAE \mth enqumes please. MINIMURM DRDER VALUE
=t

pat
1. Oﬁ'lcmi ordars accepted from
Whi e enqguiries
pius always

THE NEW [978-9

GREENWELD
CATALOGUE

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

KITS OF BITS
FOR THIS
MONTH’S EE
PROJECTS

MICROCHIME
All parts as specified excluding L.C.—
£5-60 (1.C. E5 exira).

ADJUSTABLE P.S.U.
Parts for this project will cost approxi=
mately £18-00 exciuding case. Send SAE
for full details.

TREASURE HUNTER
SCOUND UNIT

‘Al parts including cass as listed are
supplied except VR2/S1 which is provided
a5 two separate llems. PICOB and havrd-
ware not included, £4-85.

CHOKE WARNING
DEVICE

All parts as specified (no case)—£5-80.
AUDIO MODULATOR

Parts as listed ‘are supplled except
switchbox, ‘hardboard, pins and screws.

£1-35,
LONG WAVE
CONVERTER

All parts lass box as specifisd for £3.85,
Vero cass fype 1237 £2-76 extra.

THYRISTOR TESTER
All  compenents &nd hardware =5
=spacifled—E£2-50,

20/20 TUNER AMP
Send SAE for detailed list, all semi-
conductors, -resistors, capaciiors, pots
and switches for £44 -5

* Please. naoig, prices for fits of parts: are
based on fadvance Information from

for furifer defalls send SAE for fist of !ufs
we can suppiy,

“DOING IT
DIGITALLY"

This new series which started October 1978
1s bound to-be & blg success. We supply &
cumu]ets set of parts (as wa did for [ast
years' Teach-in serisa) for just £18-75 +
&1 DEIE\ for-the Electranic Test Bed, and

: for addiffonal parts r:.quarsd for
first 6 parts.

The GREENWELD
Amplifier Kit

ideal for the beginner to-make, this kit is
camplete right down to the last scrawll
Easily constructed on the PCB provided;
the trapsistor circult will give 2W output
fram = crystal cadridge. Baﬂ:ﬂry version
£1-75, or._with transformer for mains
DpM&ﬂDn £3-95

I Wkolesalﬂ list now available for bona-fide haguts.

PC ETCHING KIT MK HI

Now. confains 200 sq. ins. copper clad

baard, 1lb. Ferric Chioride, DALD =sich-

resistpen, abrasive cleaner, two miniaiure

drill " bifs; eichinn dish and Instructions.
25

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

“% SAVE ON TIME—No delays in
waiting for parts to come or
shops 2o open!

+ SAYE ON MOMEY— Buik buying
means lowast prices—just
comPare with others!

% HAYE THE RIGHT PART—No
guasswork or substitution
necessary!

ALL PACKS CONTAIN FULL SPEC.

BRAND MNEW. MARKED DEVICES—
BY_ RETURN OF POST, VAT

iNCLUSIVE PRICES.

K001 50V ceramic plate capacitors, 534, 16

of each valus 28pF te 1000pF. Total 210

£3-35
Kooz Ex‘ended range. 22pF to 0-1uF: 330
values £4-50
K003 Polyester capacitors, 10 each oﬂhesg
values: 0°01, 0-015, 0-022,70-033, i
0-068, 0-1, -0-15, 0-22,/0-33, D4T}£F. 110
altogether for £4:75

Mylar capacitors, min 100V type. 10
each all values from 1000pF fo 10,000pF.
Tolaf 130 for £3-75 = i
K005 Polystyrane capacitors. 10each value
from 10pF o 1G.OODDF. E12 series 5%
160V, Todal 370 for £12-30
006 Tantalum bead capacitors. 10 each of
the following: 0 1. 0-15; 0-22;0:33, 0°47,
0-68, 1, 2:2,°3-3 ‘FBB f35V 10/25
15018 2215 33/10 ma 160/3.. Total 170
taniz for £34-20
K007 Elscirolytic -capacitors 25V working.
small physicel size. 10 each of these pap-
ular values: §,:2-2, 4-7, 10, 22, 47, 100uF.
Total 70 for £3-50
K008 Extended range, as above, also
Inr.[udfngﬁo 470 and 10004F. Total 160 for
5

Knﬂ Minizature carbon film 535 resistors,
CR25 or similar. 10 of each value from 10R
to 1M, E12 series. Tofal B10 resistors, £6-00
#0722 Extended range, toial 850 resistors
from 1R fo 10M £8-30,

K4t Zaner diodes, 400mW 5% BZYss,
sic. 10 of esch valie from 2.7V to 35V.
E24 scries: Totdl 330 for £15-30

K842 A= above bul 5 of sach value £8°70

TRANSFORMERS
All mains pl‘lm_l'j 12012V 50mA. B5p;
100mA 95p: 1A E2-50. 608V TNmA
p; 1:A £2-40. 8-0-8Y T5mA 35m; 1A
i.Z!Er. Mt.ﬁ.am:cd tvpe 0-37-15-00-24-
30V, TA £3-95: 2A £5-35; 3A £6-30; 20V
224 £3-80; 25V ‘[;A £3-75; 12V 8A £4;
24V SA E7-58; 0223441V &A £7:50;
2OV 4 300mA twice £2:58; 12V & Z50mA
twice £2-00

RELAYS

WS84T Low profils PC mntg 10233 20mm
8V coll, SPCO 3A coniacis, 83p

WEIT 11 pin plug in relay, mtﬁd 24V ac,
but'works we!l ort &V DC. Contacts 3 pole

WE3S 50V ac f2'4\-" DCY coll. 11 pin plog in
type. & pole cjo 10A contacts, Only 85p
W346 Open construction maing relay.
3 zats 10A cfo contacis. £1-20

W8T G75R 12-27V. DPCO 23 x 20 =
10mm-sealed can 86p.

W80 230V =/c DPCO 10A ceniscls,
‘enciosed cas= 29

WE3) 200R 6-12V DPLO, 237 * 20 x
10mm; sealed can 8Bp.

Send SAEforour relay jist—a4 types listed
and jilustrated.

cio rated 10

HEAT SINK OFFER
Copper TOS sink 17mm dig » 20mm: 10 for
40p; 100 for £3; 1000 for £25

POLYTHENE SHEET
Size 36 x 18 200g. Hundreds of uses
around (ke home. 100 shasts for £1-50,

MAIL ORDER DEPT.

CRESCENT RADIO LTD.

I, ST. MICHAELS TERRACE, WOOD GREEN, LONDON, MN22. 45],
PHONE 01-888 3206

“ELIP"

Push button heads or tails.
Complete kit and full  isstructions:
supplied.

A pocket game.
Easy ta buijld 2nd great to play,
Kit price—£5-25 + 8% VAT Post frae.

CR 4110 DESCLDERING PUMP

OMNLY £6 - 87, VAT
ngh suction pump ‘with automatic
ejection. Knurled, anti corrosive casing.
Teflon nozzle.

HEAYY DUTY XOVER
2 WAY 8 OHM

A 2 way Bohm H/D Xoversuitabis far
LfS syscems up to 100 ware.
Fitted with screw terminals for input
and a three position *HF LEVEL' switch
which sefects either Flar, —3dB or— 6dB.

OMNLY £3-00 - 8%, VAT

A CRESCENT 'SUPERBUY’
Goodmans 5¥ 8 ohm long throw H/D
loudspezker.
Mounting plate is integral with L/$
chassis and has fixing holes with centres
spaced a: 52" (dizgonaily).
LY £5-00+125% VAT

TELESCOP[C AERIAL 1219 VAT
L1 section telescapic zerial.
Extended langth: | metre (3947)
Fully ciosed: iJSmm (5¢")
Fixing: nut and belc fixing chrough
recass at base of aerial.

OMNLY 75p EACH!

LOUDSPEAKERS + 124% V.AT.
23" (57mm) 8 or 75 chm 20p
{please state impedance req'd)

2" (60mm) 8 ohim (limited stocks) 60p
21" (F0mm) 8 chm (limited 5mcks} 60p
5" 8 ohm Ceramic £1-50
B"” “ELAC! B'ohm [SW dual cone £5-00
B “GOODMANS" *Audiom BPA'

8 ohm |5W £4-95
7" x 4" 8 ohm 4W £2-00

LOUDSPEAKERS - 8% VAT.
127 “McKENZIE™ B ohm 75W Bass

£23-62
12" “McKENZIE™ 8.0hm 75W dual cone
£23:62
27 “"McKENZIE™ 8 ohm 75W zoneral
purpose £18-37

3 KILOWATT PSYCHEDELIC
LIGHT CONTROL UNIT
10G0VY lighting per channe!l, max.
This 3 channel sound to light unic is
housed in = robust metal case, with 2
sensitivity control for =zch channel
he. Bass, middle -and treblel Full
instructions supplied. S.AE. for spec,
shest. CONLY £26-00 + 8% VA

CR LVI o !;;—:in" DRILL

VAT
! 1 volts

BR[TISH MADE “Versadrill”,
- Compact batrery Op=r&ted power

tool, sufficiently powerful to perform

all the operarions associated with

240v drills. Dinensions:—

150 % 50mim {di.)

ORDERS £5-£]0, Add 50p
All orders over £10 post freel
Please add ¥YAT as show'n.
S.A.E. with all i

BARCMYCABIJ ‘P&P’ ORDERS UP TO £5, Add 30p
e

Personal callers welcome ac: 21 GREEN LANES, PALMERS GREEN, N!S.
ALSO. 13 SOUTH MALL, EDMONTON GREEN, EDMONTON.

Min. Order £2:60. PP

TiP4a1A 61 |’?6003N

Sami- I BC301/3 27 |*BFR&0 23 | 17lipose Transis-
conductors p Ec3¢3 40| BEYS0/2 18| TIP4ZA sz {*76013N 138 jtors including
*AALTTID 1. BC35! 10| BSX18/20 16[*ZTX212/8 1676023 130 BC14S, zn-ia?os
Aciza 19 csmars 16| BT105 140 [*ZTX302 11 176023ND 120 cte. | £5:00
AC176  199*BC537  12{*BU20S 150 IN4061/2 s *76033N 170,
AC187 19| BCYT0/1/2 14*BU20a 60| IN4004/5  6|*TAASIIAXI (Pak 2
*ACY20 34| BD115 43 *BUS0SA 175 IN4BOGTT 5 (00 Transistors
ADISl/2 35| BD131/2(5 34|"BY127  10/"I544 Al‘TBAizoA aon,‘dudmg
ASYSS 86| BD135/7 35| Ci0BD 44 [*1S020 *TBA120S 80'sp1]
+BB1054 27| BDi3g/s 36| MJED 43 [*15041 4 *TBAT7S0 160|BD805A, etc.
BD140 35| MJES20 43| 2M830  16[*TRAB0G £5-50
AX13 BDSISA 65| MJED9SS 105| SN3DS3  20/STBASIOSTOS| .. -
cio7igje 8| BOI 65| MJE30SS 80| 2N30ss 50| Pa,
*BCI17 14| BF115  18{"0A47  10*zN37o2ia g W/W 100 mixed
*BC132 . 14 [*BFI8T 23[*0A200 8[*2N3704/5 B WIW Resis-
*BCi47/8° 8 3 OC2s  88|*oN3813 - 21(2-5W. 15w 1D itors including
v | *BCida 8| BFiBO/1/4 28| OC35 78| 2N44d3 80 SW' 1ow 8105w, 5w, 10w
1 gc1_g7,'8 a SBEIRa 26 ocan T2 etcs
i a 104] *H20088 170 Linear LC. ’s 5, dgn“
*BCiS2/L  9|*BFIIT  10|*R2010B 470 7418P 18] |,‘§1 2 lpakse
"BCIG3/L  9|*BF138  16["TiP2 43| 5558P 27 iC.odov 15w 100 OF 74
*BCiB4/L 9| BF200.. 28 TIPAM1A 3% °LM 351 £3.60+
*BC2078 11| BF257/8/8 26| TIP3gh 48 |*LM3s: | )
*BCZI2/L 9| BF324 26| TIP32B ss| LM1503N 150 BargainPaks
!BCoi3/L 9 *BF3sE 32| TiPs3B 88 300 80Pk 1
*BC2M4/L  9["BF3RT 28| TIP34B 98 "MCI310P 120100 Gen. Pur-(etc.£4:00

Discounts: 35 +-100 of =ny one Gyps)

3p. VAT: please sdd 83 Except these marked ® which

are 12-53%. SAETor Us!s Export, Wholesale and indusirial engujries welcome.
K & A DISTRIBUTORS

52 BARKEY ROAD, SYSTON, LEICESTER LE7 BAF.

T’ef. 0533 608391

Box of 1500 for £18 /

68
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WNEW T

TELEPHONE AM

WEST.LONDOF DIRECT

AMERICAN TYPE CRADLE

LIFIER

ONLY

£16-95

| VAT ET-RE
I-day price reiund guarantpean =il i,
SUPPLIES (EEL0) 168

NO BATTERIES NO WIRES
The mpdern way nf insfant S-way cammunics-
tiome, Bupplicd with &-oore wire. Just plug info
power soclet, Resdy for g, Oryatal clear
communications from mom th oo Hange
-anileon the same mnfos phase. Onfoffewitol.
Volume control. Useful asmier-ofice interconl
hetween nifice and warehonss in @ITEELY and i
homes. P, & G890

oxty o2 I

Latest — improved fransistorisod
Telephone Amblifier with detachsd
ping-in. spedker.  Placimg  the
reCEiVEr on fo the cradle rntes
a =switeh for Inmedlasie two-way
eonversation- withoot  bolding the:
handact. Many people can listen al
& tnve. Increases efficiency in the
office, shop-and sargers, Pepfect for
Seanference® calls lesves the user's
= free to make notes, consplt
Wodong walthng, suves Gime
long-distanos ealle. Onjof
switeh, voinme -contral. Conversa-
tion m;urr!u:x model an SI88h +
MNAT ST-80_ T & RO

PER PATE
+ VAT £313

EERSINGTON HIGH ﬂ'I‘BEE‘I'

LORDON, W8 88N. 01-837 5548
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' . This new style course will enable
: 3 ~ anyone to have a real understanding
3 : g = : o by a modern, practical and visual
: y : . = __method. No previous knowledge is

~required, no maths, and an absolute
minimum of theory:

: ’ : " You learn the practical way in
e re '. s ow : ‘easy steps mastering all the essentials

of your hobby or to further your

: SR i : _ _career in-electronics or as a self- :
you master =it
LT T ~.i  All the training can be carried out.

in the comfort of your own home

- and at-your own pace. A witoris
e ec ron Ics. : - - available to whom you can write, at .
: any time, for advice or help during
your work. A Certificate is glven at

2 -the pract |cal WCIY s e

1. Build an oscilloscope.

As the first stage of your training, you actuaily build
your own Cathode ray oscillescopel This is no toy,
but a test instrument that you will need not only for
the course's practical experiments, but also later if
you decide to develop your knowledge and enter the
profession, It remains your property and represents
2 very large saving over buying a similar piece of
essential equipment.

2.Read, draw and understand
circuit diagrams.

In a short time you will be able to read and draw
circuit diagrams, understand the very fundamentals
of television, radio, computers and countless other
electronic devices and their servicing procedures.

3.Carry out over 40 experiments
on basic circuits.

We show you how to conduct experiments on a wide
variety of different circuits and turn the information
gained into a working knowledge of testing, servicing
and maintaining ali ty pes of electronic equipment,
radio, tv. eic.

4. Free Gift.

All students enrolling in our courses receive a free
circuit board originating from a computer and
centaining many different components that can be
used in-experiments and provide an excelient example
‘of current electronic practice.

N S Il T T TN e S
Post now, without obligation, to:-

| BRITISH NATIONAL RADIO & i
ELECTRONICS SCHOOL

P.0. Box 166, Jersey, Channel lslands. I

I NAME l
ADDRESS

I EEB2/79

Block caps please
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ps  Price T Price Allg st REECIMEBRICEoh = Na. 161417 30 NPN trans. Iike 2706 TO18 40p
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COZ0Dz  £0.43 cD2069  £0.15 16152 24 Ceramic Caps A70pF - 2300 : 30 PNE Ger. rans: ke OCIT | 40p
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BP40 Diigital IC Eguivalents & Pin Connpeclions o £2.25 = 3
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“BE43 How to make WalkieTalkie b £1.13 0 : 1 =
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BP223 50 Prolects Using IC CAS3T 2085 £0.86 Drder No_ 1508 50p each
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Projects... Theory...

and Popular Features ...

For the majority of our fellow couniry-
men, the big technological discovery
of 1978 was the silicon chip. One day
Iast June the Government became
aware of the infinite power of this tiny
package. Earnest ministerial pro-
nouncements plus feverish activity by
the Department of Industry and the
setting up of a mnational micro-
elecironics company alerted the
national media. By the autumn silicon
chip (alias silicone) was the new
phrase buzzing up and down the
country.

All this was rather amusing to
students of electronics. Afier all, con-
structors had been living with and
making practical use of silicon chips
for close on 10 years. What is some-
times referred to as a technolegical
revolution has really been a continuing
process, ever since the transistor went
into production. But -a major break-
through undoubtedly occurred with
the achievement of embodying within
a single chip the central part of an
electronic computer, which we now
know as a microprocessor.

The microprocessor has unleashed
electronic computing capability in
such a compact and convenient form
that any limit to its ultimate applica-
tion cannot be visualised. Small com-
puters for use in the home and school,
as well as for professional people and
small husinesses, are already available.
‘What is mere, minicompuiers can be
built by censiruciors. Thus a new
growih area for the amateur

enthusiast is opening up.

Home or hobby computing will
attract those who have a yen for com-
piling programs and who revel in
grappling with the kind of higher
intellectual problems that are grist to
the computer cpru.

With all that is happening in the
field of small computers it is
important to vTealise that micro-
processors do not limit their applica-
tion to these machines. Far frem it
For the microprocessor is going io
play an ever increasing role in eleg-
tronics generally, Preprogrammed by
the manufacturer to perform one
specified routine, the “dedicated”
microprocessor chip is a component fo
be reckoned with, in home censtructor
circles no less than in industry. We
can expect the opportunities for the
amateur to widen fthanks fto this
device. Inwardly highly complex but
externally simple to build, micro-
processor-based projects will be
exciting and revealing in the functions
they provide.

This month’s microprocessor-based
Microchime musical door bell is an
appropriate proiect to herald in the
New Year. A year that is full of
promise for the electronics enthusiast,
that we are confident.

Jo4 1

Our March issue will be published on Friday, February 16. See page 91 for detalls.

Readers’ Enquiries

T ]

S

5 e L o i

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

stamped self-addressed envelope.

Telephone enguiries should be limited to those requiring only a brief reply.
We cannct underiake to engage in discussions on the telephone, technical

or otherwise,

Component Supplies

Readers should neote that we do not supply elecironic componenis for
building the projecis feafured In EVERYDAY ELECTRONICS, but these
requiremenis can be met by our advertizsers.
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wide at a cost of 60p per copy inclusive of posiage and packing. Orders and
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sponsibility for it. Prices quoted are those current as we go fo press.
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DNG WA\IE

CONVERTO

By F. G. Rayer_

S

# vou have a radio in use whiech
does not include long waves,
you ecannot receive Radio 4 on
200kEz or 1500 metres with it. The
single transistor convertor des-
cribed here overcomes this.

Tts purpose is to receive Radio 4

pn 200kHz and change this fre-
quency to one falling in the range
490 to 550kHz, so that it can be
tnned in near the low freguency
end of the medium wave band.

CIRCUIT DESCRIPTION

The tircuit diagram of the Long
Wave (Convertor is shown in Fig. 1

Coil L1 is the ferrite rod wind-
ing, tuned to 200kHz by means of
the paraliel capacitors C1 and &
Capacitor C3 couples the signal to
the base of TR1, which functions
osca]la’nncr mixer. coil 1.2

being the oscillator coil. Capaci-
tors C5 and (6 determine the
oscillater frequency.

In all eases L1 will be tuned to
200kHz, trimmer €2 being adjusted
for best reception of Radio 4.

The difference between this fre-
guency. 200kHz, and the frequency
of L2 determines the new fre-

guency at which Radio 4 will be.

found. For example, if 1.2 is tuned
to TO0kHz, the difference is 700—

200=500, so Radio 4 will be tuned
in at 500kHz on the medium wave
band. Similarly, if L2 is set at
800kHz, Radic 4 appears at
600kHz.

As trimmer CB is adjusied, the
spot on the medium wave tuning
scale of the receiver where Radio
4 is heard will move up er down
the scale. It is essential to set C6
so that Badio 4 comes at a posi-
tion where a normal medium wave
station is not heard.

The range obtained with Cb only
is 490 to 550kHgz, but the signal
can be shifted to a freguency
higher than 550kHz by slightly un-
serewing the core of L2.

OUTPUT LOOP

The signal from the converior
is then coupled to the m.w, radio
by means of an output loop, L3.

This is twelve turns of thin in-
sulated wire, 25 fo 32mm in dia-
meter, Iis ends are about 150mm
long, and go te the pins on the
board.

The loop is placed under or
behind the receiver, or o1 one side,
as found to give a satisfactory
signal input to the receiver. It can.
be secured with adhesive tape it
necessary.

Coupling info the receiver
depends on the internal layout of
the latier. Tt may be possible to
make use of an internal aerial
coupling winding and socket. An
alternative is a small loop of a few
turns under or behind the radio.
For specialised or older receivers
operating from an external aerial,
the loop ean be near the aerial
lead, or coupling can be by a Z2pF
capacitor from pomt A on the cir-
euit to the receiver aerial sockel.

-

=C1
mEpF

3_I.I

Fig. 1. Complete circuit diagram of the Long Wave Convertor.
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Complete wiring details for the
convertor is shown in Fig. 2. When
mounting coil L2, note that pins
1 and 2 are closer together than
pins 2 and 3, and must be mounted
this way. It is necessary to enlarge
the holes in the board to accom-
modate the tags and fixing lugs.

A piece of wood about 6mm
‘thick is placed under the ferrite
rod, which is held with adhesive
and cotton through the board.
Coil L1 is the long wave section
of an easily obtained aerial with
‘the medium wave section removed.
Take care to identify the outer
ends 1 and 3, and the tap, lead 2
correctly,

ADJUSTMENTS

No results will be obtained until
1.1 is tuned to 200kHz, and L2 is
st to a frequency to suit the
receiver.

Initially place L1 about 5/16 in
from the end of the rod, and
serew G2 nearly fully down. Once

Radio 4 has been received. set C2
for best volume. If necessary,
slightly move L1 on the rod, and
secure it with adhesive when it is
found that C2 allows correet
tuning. They should then be left
sef for best volume.

Rotate the core of L2 until it
is about 1/16 in below the fop
of the coil. Tune the medium wave
receiver to somewhere in the
range 490 to 550kHz, and rotate
C6 slowly until Radio 4 is heard.
Small adjustments of C6 will move
Badio 4 as found on the m.w.
radio, so €6 must be set so that
Radie 4 appears at a spot where
m.w. signals are not heard. This
will generally be easy during day-
light hours, but must be checked
after dark when more signals are
present. Leave L1 and C2 as they
are, but adjust €6 wery slightly
and re-tune the receiver as neces-
sary. If it is wished to tune above
550kHz, unscrew the core of L2
slightly, as required.

IN USE

To change from ordinary m.w.
reception to radio 4, switch on the
convertor and tune to the posi-
tion on the scale that you have
arranged shall be used. No further
trimming is needed, as tuning is
with the m.w. radio in the usual
manner.

S

COUPLING
L

COMPONENTS

! See
Repiisto r.c% A ShOE
s o Tal

All £W carbon =59  pages2
Capacitors
€1 100pF 5% silver mica
C2 120pF compression
trimmer
C3 10nF ceramic
£4 20nF ceramic
C5 250pF 5% silver mica
C6 60pF compression
_ trimmer
C7 50nF ceramic

Semiconductors
TR1 BF95 npn silicen

Miscelianeous

L1 Ferrite- rod aerial, type
MW/LW BFR

L2 TOC 1 oscillator coil

L2  coupling loop (see text)

S1 miniature single pole
slide switch

Bl 9V PP3 batiery _

Matrix board 0-15 inch, 26 13

Holes; battery connector; small

plastic case 127 » 60 % 38mm

or similar; cotion thread; small

piece of wood; connecting

wire.

Remember it is essential teo
bring Radio 4 up at a spot on your
tuning dial where m.w. transmis-
sions are absent. It is also helpful
to arrange coupling from the loop
so that Radio 4 is strongly received
with the volume confrol on the
receiver only turned np a little.

i® Although essentially the con-
.. wvertor is an outboard wunit, in-
tended to be used with one of
many different radios, there is 1o
reason why it cannot be used as
a “dedicated” device.

To do this. the component board
can be made smaller if necessary
to fit inside the radio. the ferrite
aerial being mounted in any com-
venient position within the case.
The on/oFE switch can be mounted
as reguired in a convenient posi-
tion. Alternatively it may be pos-
sible to use switches already in the
radio to perform this function.

- Whatever method is chosen,
.~ however, the convertor will allow
] you not to miss your favourite
Radio 4 programmes, whatever the
“Beeh” do with the freguencies
from now on! =

SELF
QSCILLATING
MIXER

feaiaronina s s

i

3 The ferrite aerial, L1 together with the trimmer capacitor Ci are precisely
_ adjusted to resonate at a frequency of 200kHz, this is the frequency of

SRR

Radio 4 on long waves. The second coil, L2 and trimmer C2 are so
adjusted that the mixing of the 200kHz signal, and the frequency of the
oscillator will produce a difference frequency which can be received on
. an ordinary medium wave radio.

 The difference frequency can be adjusted over a fairly wide range so
 that the Radio 4 signals can be heard in a quite section of the medium
_ wave. With'this unit no modification is required to the m.w. radio.

e T

e
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usic playing computers have

been about for guite a few
years. Man has been devising mach-
ines which will perform music auto-
matically for well over 600 years!
Of course uniil the development
of electronics all such automata
were entirely mechanical. Some
were highly successful, remember
the Pianolla and the Barrel Organ?

In the 1950’s there were some of

the valved, killowatt gobbling mon-
sters of the age programmed to do
tuneful party pieces. Until ecom-
paratively recently only a few
people had used this technigue for
any practical purposes, principly
due to the extravagant cost and
size of “mainframe’ computers.

ECONOMICAL REALITY

Now, with the advent of the
microprocessor and the further ad-
vance of being able fo integrate on
a single chip both the processor
and the necessary roM, RAM and
1/0 input output interface cireunitry
to make a ome-chip computer, the
use of this irick becomes an eco-
nomic reality.
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SINGLE CHIP
MICROCOMPUTER

The first single chip microcom-

puter to go into really large scale

production (several million units to
date and still going strong) is the
Texas Instruments TMS1000.

This device has a four-bit atu, a
1024 word masked programmed
RoM 8-bit wide making 8192 bits of
permanent storage and a 256-bit
ran organised as 4 x 16 four-bit
words. There are four input lines
and two lots of cufputs totalling 19
lines.

The control circuitry is driven
from an on-chip clock oscillator.
The frequency of this is set by
means of an external resistor and
capacitor. These components sef the
speed at which the system executes
each instruction. When the oscilla-
tor is running at 400kHz each in-
struction takes 15¢S to perform.
There are 43 different instructions
in the chip’s repertoire altogether.

Now outwardly, this chip would
seem a bright little beastie! But un-
fortunately it's not. Compared with

‘most 8-bit microprocessors such as

By R. D. Palmer, Bse.

CHIME

the 8080 or 6800 etc., it's very dim.
However, this silicon dunce really
scores high when you look at its
relative cost compared to its mmich
more accomplished cousins.

In a system for a dedicafted func-
tion (that is, specifically program-
med to do one set of tasks only,
like the Microchime) the costs may
be only one tenth. This is mainly
due to the fact that nearly every-
thing is on the same chip and you
only need a few external compo-
nents to make it work.

PROGRAM DEVELOPMENT

The instructions provided by the
TMSI1000 are fairly rudimentary,
which means the programmer has




to work overiime to execufe trivial
routines. The program development
work must be done on a much
bigger minicompuier since it is vir-
tually impossible to write machine
code and try it out on the deyvice
itself. The power of the minicom-
puter or mainframe gives the de-
signer many resources io overcome
the apparent shortcomings of the
microcomputer.

Once all the development work
has been completed the program-
mer's source program is put
through a cross assembler. This is
a special program which converts
the original source which is a fairly
ledgible form, to pure binary “ob-
ject” for the TMSI000’s RoM.

At this point in the development
werk can be checked by simula-
tion on a big machine pretending
to be a TMS1000. This can he
somewhat labourious as it means
going over literally yards of print
out.

A MORE PRACTICAL
METHOD

A more practical and usual
method is to use the binary object
program directly, either by feed-
ing in a punched fape version of
it into a TTL model of the TMS1000
called an HE-1 or alternatively

“blowing” the program inte a
PrROM. The PRoM can then be used
with a special version of the chip
called the SE-1 which has no in-
ternal roM. Thus a nearly perfect
model of the final hardware can
be checked in the proposed circuit
of the eventual product. This must
be thorough since even a tiny modi-
fication to the object code once it
is committed to a mask is both an
expensive and time consuming op-
eration.

A copy of the final binary ebject
in the form of a punched tape is
sent off to the chip manufacturer
together with a cheque for the
equivalent of an arm and a leg!
The tape is processed by yet an-
other computer fo produce an out-
put to a digitally controlled mask
cutting plotter.

Unlike a fully custom chip, the
microcompuier only needs one
mask fo customize the internal
roM pattern, The large scale mask
is then reduced in scale by the
usual precision photegraphic step-
and-repeat processes down to chip
size. This mask forms one of the
set used to manufacture the chips.

Once a few trial sample devices
have been made using the custom
mask, these can be tested in the
product circuit. Provided they are

Fig. 1. Clrcuit diagram of the Microchime.
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proven 100 per cent, then large
scale production may begin.

This is how Chromatronics of
Harlow, Essex developed its proces-
sor for the World’s first microcem-
puterised Door Chime after over
two years work. The first model,
the “Chroma-Chime” made use of
the full eapability of the chip io
play 24 tunes with variable volume,
tempo and timbre. The EE Micro-
chime uses the same chip but with
a simplified circuit to keep down
the number of external compon-
ents. The full type number for this
dedicated ¢hip is TMSI000N—
MPO027 A.

TUNE GENERATION

Basically all the tunes in the chip
repertoire have been encoded into
a digital binary form for storage
in the rom. For example, in a tune
the note C=0001, D=0010, E=
0011; similarly the length of each
note is enclosed for example, semi-
guaver = 0001, guaver = 0010,
crotchet = 0100, and so on.

Approximately 700 of the rowms
“words” are used for music stor-
age, the remainder are used for
the operating program to select,
decode and play the tunes.

The frequency of each note is
determined by a timeline loop
which counts a precise number (ac-
cording to the note in the fune) of
the machine cycles from the master
clock oscillater. Each time the loop
is completed an output from the
chip is toggled to produce a sguare
wave voltage. Since each note syn-
thesised as a predetermined num-
ber of machine cycles, they cannet

_go out of tune with one another

whateyer abseolute frequency the
clock is running at.

The overall pitch of all the notes
is then set by the clock, so it must
remain stable throughout the ex-
egution of all the tunes. The timing
for the duration, each nofe is set by
an external time constant (RC)
connecied to an input pin. This is
used to interrupt the synthesis loop
routine to move one to a new note
in the tune.

CIRCUIT DESCRIPTION

The microchime cireuit (Fig. 1)
is powered by two 9 volt batteries
Bl, B2, connected in series; giving
18 volt total output. Being standard
p-mos technology the chip ICI
needs a fairly high voltage to
operate, but it can work at below
14 volis, allowing for battery run
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down. Since the internal mos f.et
transistors are nmegative in polarity
{i.e. their sources connected to the
positive rail, +V,.) it is a good idea
to regard the positive rail from the
battery as common.

In the quiescent state there is
no bias to the base of TR3. hence
it is off. The function of this tran-
sistor is to turn the power to the
chip on and off in order to save
wasting power when the system is
not playing a tune.

When the door push S2 is closed,
the base of TR3 is biased via R8
and it turns on (saturated). Power
is then applied to pin 4 (Va) via
Rl to drop the voltage slightly;
pin 20 (V..) is connected directly
to the positive line. The clock
tmed by €2 and RE staris imme-
diately at about 400kHz. At this
point the program starts, and
after clearing all its resistors ready
for -action turns on its R10 eutput
at pin 3. This holds on TR3 via B4,
so that it does not matter if the
door push is released in the middle
of a tune.

TUNE SELECTION

Next, the program turns on in
succession each of the outputs R0
to R7 to test the position of the
Tune Select switch S1. The 24
funes are arranged to be in three
banks of eight. Thus, the position
of the link (A, B or C) sets which
bank is to be played. The connec-
tion between one of the RO fo R7
outputs and one of the KI to K4
inputs is detected by the program.
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(If there is no connection it will
simply do nothing but scan RO-R7
until there is).

This input data is used fo
address the correct tune in the
ROM.

EXECUTION PHASE

The tune playing algorithm
now comes into operation and the
first note synthesised. Outpuis 06
and 07 drive R3 with a sguare wave
at a frequency between 550Hz and
200Hz. This is current amplified by
emitter follower TR2 which feeds
the loudspeaker LS1. RS limits the
current so as to not overdrive the
speaker. If the speaker impedance
is below 50 ohm, BR5 must be in-
creased to 100 ohms. The value
of R5 can be increased anyway if
the volume needs to be reduced.
For example, to 220 or even 470
ohms,

As the note is played, C1 charges

up via R2 plus VRI the Tempo cen-
trol. When the voltage reaches
about —3 volts (ref. +V..), input
K4 senses and the program turns
on B9 (pin 2) for a short peried.
TR1 saturates, discharging Cl. This
cycle repeats a number of times
(between 2 and 16) depending on
the length of note being played.

Then the program selects the
next note and so on.

When the end of the tune is en-
countered by the program it turns
off the cutput RI0, turning off TR3
and shutting down the system.

There are no special restrictions
concerning arrangement of com-
ponents on the circuit stripboard.
However, the use of a sockef or
soldercon socket strips is recom-
mended for ICI, as the chip is
sensitive to damage by static elec-
tricity. The chip should be handled
by the body only—witheut touch-
ing the pins—and only be inserted
in its socket after all the soldering
has been completed on the board.
Incidentally, no damage would be
done should the ic. be inserted
backwards—it just would not
work.

For convenience, the Micro-
chime is built inte a small two-
tone ventilated Verobox. This pro-
vides a very neat unit, but is a
little restricting regarding the
component layout and loudspeaker
size. An alternative would be a
hand-crafted, genuine tree wood,
polished cabinet if you're good at
that sort of thing. (Chromatronics
can supply not only the chip but a
purpose-designed, plastic case and
p.c.b., ete;, if you really would like
to make consiruction easy.)

A hole must be drilled in the top
of the Verobox for the switch S1,
and also a number of small holes,
closely grouped, to provide an
aperture for the loudspeaker.

COMPONENTS

Resistors
v R1 4709 s
VR 4-TKQ ee

“R3  4-TkO Sho
R4 15k

¥R5 410 LW Tal

(see text) ]

¥R6 39k page 92
¥ RT 22k

B8  15kQ

All LW carbon, except where
otherwise stated.

Potentiometer
VR1 100k&2 miniature skele-
ton preset

Capacitors
v~ C1  20uF 25V (or higher)
_ elect;
€2 4ipF bBY ceramic or
polysiyrene

Semiconductors
= TR1 BC182, BC172, or BCI08
-~ TR2 BE€327,BFR61,0r ZT X550
.~ TR3 BCig2, BC172, or BC108
)(‘ IC1  TMSI1000N-MPO02T7T A—
CS$107-01T micro-
computer
(Available from Chroma-
fronics, River Way,
Harlow, Essex, £4:95
inclus.)

Miscellaneous

3 LS1 50-90 ohm speaker 57mm
(2tinch) diameter
/51 1-pole B-position rotary
277 switch
$2  Push-to-make 1-pole
swiich
Two-way terminal bleck, p.c.b.
mounting type. Siripboard

‘'eroboard 0+1 matrix 25 sirips
X 49 holes. Terminal pins.
Verobox 65-2525F. Two T4-way
soldercon socket strips (for
1€1). Knob to suit S1: Two PP3
battery connectors. Two PP3
batleries.
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CHOICE OF REPERTOIRE FAULT FINDING _

Selection of tune repertoire is
made by the positioning of the
lead from 81 rotor. This lead
should be soldered to pin M2, L1
or K2 as desired.

The funes available are:
LINK A (pin M2)

1. Oh Come All Ye Faithful
2. Oranges and Lemons

3. Westminster Chimes

4. Sailor’'s Hornpipe

5. Land of Hope and Glory
6. Rule Britannia

T.God Save The Queen

8. Greensleeves

LINKE B (pin L1)

1. Soldiers Chorus (Faust)

2. Twinkie Twinkle Little Star

3. Great Gute of Kiev

4. Red Flag /Maryland/Tennenbaum
5. William Tell Overture

6. Beethoven’s Ode to Joy (9ih)

T. The Stars & Siripes

8. Cook House Door -

LINEK € (pin K2)

1. Mozart

2. Colonel Bogie

3. Wedding March (Mendelssohn)
4. The Lorelei

5. Toceata in D Minor (Bach)

6. Deutschland Uber Alles

T. The Marseillaise

8. Beethoven's “Faie Knocking”

1. No sound whaiseever

(a) Check the supply paths wvia
TR3. When the pushbutton is
pressed, the voltage from ¢ fo
e of TR3 should go from nearly
full battery volts to less than
0:5V (saturated condition).

(b) Check the chip supply current
(4-5 to 8-5mA) by measuring
the voltage across R1l. This
should be between 2 and 3
volts. If it is higher, but below
4 volts, then substitute a lower

- value for R1, for example 270
ohms.

(c) If the chip current is correct,
check the output drive cir-
cuitry TR2, R3, R5 and the
loudspeaker. 1

(d) Check the clock timing com-
ponents R6 and C2. If you have
an oscilloscope the waveform
at pins 18 & 19 is triangular
and at a frequency of 300 to
400kHz. If the frequency is too
high, the chip will not operate
properly and an additional
capacitor of 10pF must be
added in parallel acress C2.

(e) If the connection between the
R0 and R7 pins and KI to K3
input pin wvia the selector
switch 51 is not made, the chip
will draw a continuous current
and not play any tune.

2. Makes only a click sound
(a) Check C2 and R6 (see 1(d)).

(b) Check connections at pin 10
and 11.

(¢) Is IC1 the right way round in
its socket? (unlikely to damage
it, but not recommended).

3. Plays seemingly random notes

(a) Is the voltage across the chip
between 14 and 17-5 wvolis?
(measured whilst the push-
button contact is held closed).
If not, check batteries, TR3
and see 1{a).

(b) See 1(d).

4. Plays a continuous note
(a) Is Cl1 the right way round, or
short circuited?

(b) Check TRI and RI1, VRL

One of the screw lugs on the

bottom should be removed, leaving
a slot to accommodate the door

push lead when the top of the box

is in position.

CIRCUIT BOARD

First prepare the underside of
the siripbocard by making the
breaks as indicated in Fig. 3. Four
screw-fixing holes should be made
at the corners of the board, fo
align with the bushes incorporated
in the bottom panel of the case.

Referring to Fig. 2, proceed to
mount the components.

Mount the soldercon sockets
(two: 14-way strips), solder each
individual socket to the stripboard.
Do’ not remove the connecting
strip from- the top of the sockets
at this stage.

Mount the two-way terminal
block, and then the potentiometer
VRI (note one end of the track
goes to an “‘isolated” hole in the
stripbeard). Mount the transistors,
_resistors (note vertical arrange-
ment of R7) and capacitors (note
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polarity). Fit all link wires as
shown in Fig. 2. using insulated
wire.

Fit the five terminal pins (at K2,
L1 and M2; and at U24 and V26.

‘Wire up the switch S1 to the strip-
beard using 8 leads, each 6 inches

in length (preferably different
colours to aid tracing).

Solder two 6 inch leads to the
loudspeaker, and solder the other

ends to terminal pins at U24 and

V26,

Wire up the two PP3 battery
connectors to the stripboard: Bl+
to U27, B1— to U30, B2+ to U29,
and B2— ‘to R26. The two batieries
are secured to the board by a pair
of rubber bands.

Fit the loudspeaker and the
switch S1 to the case. The loud-
speaker can be secured by a small
amount of glue applied to its rim,
at point of contact with case.

Connect the leads from the door
push ‘82 to the terminal block.

MICROCOMPUTER CHIP
The microcomputer chip IC1

may now be taken frem its profec-
tive packing. Do not handle this
device unnecessarily, and then by
the body only. Check that the
“pins” are true and straight. If not,
they may be carefully bent with
long-nosed pliers. The two rows of
pins zre usually splayed out very
slightly wider than the mounting
holes in the ic. socket, If this is
so, gently push the ic. down edge-
ways on the fiat of the pins on
to a hard surface, such as a wood
or Formica work top.

Fit the microcomputer chip ICL
into its socket, right way round as
shown in Fig. 2. Carefully align all
the pins over the sockets, then
push firmly down into position. The
socket connecting strips can now
be removed. This is done by grip-
ping between a pair of pliers and
easing gently to and fro until the
strip parts company from the
socket.

Fit the circuit board into the boi-
tom part of the case, and secure
with four screws. b
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LAST month we saw how flip-flops
can be cascaded to act as digifal
dividers. This month we begin with a
close look at the 7450 i.c. which con-
tains four flip-flops, three permanently
wired in series.

COUNTER/DIVIDER IC

The 7490 ic. contains a ready
connected series of flip-flops and asso-
ciated control gates and conmections,
see Fig. 5.1. There are actually two
dividers (or counters) in this i.c

(1) Flip-flop A: Clock input at pin
14; @ output at pin 12 (Note: there is
no Q output). This single stage divides
input frequencies by two.

(2) Flipflops B, C and D: Clock in-
put to B at pin 1; Q oufputs at pins
9, 8 and 11. This divides input fre-
guencies by five.

Tnspection of Fig. 5.1 shows that
the method of commecting the three
flip-flops is different from that sug-
gested previously, Can you work out
how it operates? If not, do not worry
—just accept for the moment that it
does pperate.

Flipflop D is of slightly different
type, a SET-RESET flip-flop. If when the
clock goes low, its set (S) input is high,
© goes high; here the § input is fed
from an AND gate. If the reset (R) in-
put is high, Q goes low at the next
falling clock pulse.

The flipflops can be rteset to zero
by applving high input to both of pins
9 and 3, and low input to one or boih
of pins 5 and 6. A high input to both

of pins 5 and 6 sets the outputs fo

read “9” on the binary scale (1001).
If one or both of pins I and 2 and one
or both of pins 6 and 7 are low normal

division (or couniing) occurs,

TEST-BED

Insert a 7490 ic. in a socket on
the Test-Bed patchboard, and make
the connections indicated by Fig. 5.2,
The four outputs are taken to the
four inbuilt le.d:s which we shall
designate D, C, B and A from left to
right. Joining the output of flip-flop
A (pin 12) to the input of fiipflop B
{pin 1) connects all four flip-fops in
series, giving a divide-by-10 eircuil.
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GROUND 8

CLOCK L ResET—!
NPOT "
B—D

Fig. 5.1. Pinning details for the 7490 integrated circuit showing a series of flip-flops and
control gates. Note the supply connections of pins 5 and 10. Also shown below is the

counting sequence table,

Alternatively we can comsider it as a
10-stage: counter; counting from zero
(0000) up to nine (1001) see Table 5.1,

You can now observe the counting
sequence and the effects of various

inputs to the reset circuits, as out
lined above. When conducting this
experiment set the clock to its lowest
frequency.

You can alsa disconnect pins 1 and
12. and use the dividers separately.

Problem: Fig. 5.3 shows that there
are two ways of conneciing the two
dividers. Both of these arrangements
divide by 10, but what is the difference
in their action? Try it and see (answer
(1))-

LOGIC LEVELS

The inputs and ocutputs of TTL cir-
cuits can assume either one of two
levels, “high” or “low”, They do not
operate with “in-betweens”. In logical
operations performed with these cir-
cuits, “high” usually corresponds to
“rrpe” and  “low” correpsonds to
“false’”. In mathematical operaiions,

“high” corresponds to “1” and “low”
tg *0”. Of course, there is no basic
difference between logic and mathe-
matice —mathematics is a logical pro-
cess, and we can represent familiar
mathematical operations by logical
stafements.

For example. one row of the multi-
plication table can be stated as fol-
lows:

statement A: t=3

statement B: y=T

statement C: Ty=35 (xtimesy)
Table 5.1. counting sequence table for the
7490

Count Qutput
DCEBA

0 009 0
1 000 1
2 g o 1 0
3 00 1 1
4 0 1.0 0
5 0101
6 (SR =
ik 01 1 1
8 i000
] $.9—0 =1
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Fig. 5.2. Wiring connections on the Test-bed for investigating the action of the 7490,

The logical

these is:
iIf A anp B, then C.

The anp truth table tells you when
2y does equal 35 and when it does
not equal 35, given various values of
2 and y. Later we shall see how logic
gates can be used to perform arith-
metical operations.

The advantage of designing gates
to work with only two input and out-
put voltage levels is that they need
relatively few compenenis o give a
reliable and rapidly acting gate. The
operation of the gates is unaffected
by small yoltage fluctuations or by the
small voltage pulses or spikes that
inevitably find their way into circuits.
In short, they are reasonably immune
‘to noise in the system.

The “high-low” idea presents no
problems for legical statements: any
‘statement is either true or false. But
Tor mathematical werk we are limited
to enly two values, 0 and 1. This
means that we are forced into using
a counting system that employs only
these two numbers.

In everyday life we are accustomed
to using the deeimal system, which
has ten numbers, 0 to 9. From this we
use the “hundreds, tens and units”
convention to write a row of digits
with which we can represent guanti-
ties far larger than 9,

For example, if we write the digits
4869, we meam:

4 X 1000=4000

statement connecting

(1000 is 109

plus8X 100= 800 (100 is 102)
plus6X 10= &0 (10'is 10N
plus 9% 1= 3 (1is 109)

Total =4869
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Fig.5.8. Two ways of cannecting the elements of a 7490 to produce a divide

by-ten stage.
Beading from right to left, each

‘digit in the number is the multiplier

of a power of 10, beginning with 107,
and increasing the value of the index
figure by 1 at each siep.

With Tr. we have omly 0 and 1
to use, so are limited to the binary
system. For example;, if we write
1001100000101, we mean:

1X4096=4096 (4096 is 2=)
plus 0X2048= 0 (2048 is 211)
plus 0X1024= 0 (1024 is 21%)
plus1ix 512= 512 (512 1is 2%)
plus1X 256= 236 (256 is 28)
plus0x 128= 0 (128 is:27)
plus0X &= 0 (64 is 27)
plis0X 32= 0 (32is 29)
plus0X 16= 0 (161s 22)
pluis0x 8= 0 (81 2%)
phasllxs 4= g (41is:2%)
plus (X 2= (i) (21s:21)
plusi1x 1= 1 (Iis 29

Total =4869

In the table the calculations are in
the decimal system, but if you read the
right hand column of figures from top
to boitom. you have the bimnary num-
ber that is being converted to decimal,
If you tead. down the righthand
column of fignres, you can see that the
binary mumber is based on successive
powers of 2.

Calculators and computers work in
the binary system, but people work in
the decimal system. If we wanpt fo do
a calculation using the number 4869,
it would be tedious to have to convert
it to 1001100000101 before entering in
the calculator. Errors would be com-
mon. Yet the calculator’s arithmetical
circuits can net work on a number in
decimal form as it siands. We need
a coder to convert numbers of the
decimal system, as eniered on a cal-
culator keyboard, into the binary sys-
tem. so that they can be handled by
the arithmetical circuits. Later we
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make up one of your own, as in Fig.
5.5. The keys are made from wire
paperclips and drawing-pins. Ten of

L, 3 these are for coding the numbers 0
= Qg 8 to 9. The other four keys are “func-
‘/@; ! ‘@ o Pl tion” kevs that we shall use later

when operating a simple caleulator

=,
= 5 ] i
@l /@9’ bR circuit.
i || Construction of the kevboard pre-
[

5

sents no problems, once the correct
= position for bending the paper-clip has
& oo UJ bheen found by trial It is advisable to
(@; Siasy DECMAL use a heat-sink when soldering in the
1 diodes: To use the keyboard, commect
Qeoe its terminals to Vi and to the four in-
i ) built on the testhed. Press the keys
y 2 1o £ 4L one af g time and read the figure “1”
i for a glowing Le.d. gnd “07 for a dark
le.d., from left to right, in numerical
5 & 7 8 =0 order.

le po fo g f
4

i Answers
Fig. 5.4. A diode mafrix arranged o produce a binary output for numbers up to nine. (1) (a) The sequence is 0000, 0001,
0a10. 0011, €100, 0101, 0110, 0111,
1000, 1001 and then back io 0000,
etc. This represents the binary form
of numbers 0 to 9; the output is suit-
able for counting. _
(b) The sequence is 0000, 0001, 0010,
KEYBOARD CODING 0011, 0100, 1000, 1001, 1010, 1011,
A convenient method of ceding is to 1100 and then back to 0000, eic. This
use = network of conductors, linked gives the binary form of numbers 0
by diodes. Fig. 54. The switches 30 io 4 followed by 8 to 11. This is net
to S9 are the push-button keys. In suitable as a counting sequence.
Fig. 5.4, 56 is shown depressed, giving In this seguence the D output
the output 0110 from the four ouiput {figure on extreme left) is low for five
terminals DCBA (taken in that order). counts and high for five counts, giv-
It is possible to buy ready-made key- ing a symmetrical waveform. But in
boards and sliding or rotary switches {a) the D output is low for eight counts
which are constructed to give binary znd high for only two, an unsym-
output according to which key is metrical waveform. This circuit is
pressed, or which position the swiich therefore the better one for frequency
is set fo, but it is more instructive to division. To be continued

shall need a decoder te comveri the
final answer back to decimal system
again, ready for it to be displayed and
read by the human operator.

Fig. 5.5 (above and below). The home made binary keyboard consiructed from drawing pins and paper clips.
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Computer Sound

The American loudspeaker firm
Acoustic: Research has recently de-
voted a great deal of time, energy and
expense into programming a computier
to research the behaviour of loud-
speakers in a room. It's easy to over-
look the fact that just about the
worst place you can listen to a loud-
speaker is in a room, because the
sound from the speaker is reflected
off the walls, floor and ceiling to
create a complex of boosts and cuts
at some frequencies of the reproduced
sound.

The crucial point to remember is
that if two sound waves of the same
frequency mix, for instance one coming
direct from a loudspeaker and the
other reflecting off the wall, they will
cancel when out of phase and add
together when in phase. This s
what produces the boosts and cuts
at some frequencies. In each case
exactly whai happens depends on
where the loudspeaker is positioned
and where the listener sits, because
waves will be . cancelling al one
listening position in the room and
boosting at ancther.

The Acoustic Research computer
program was intended to analyse
the behaviour of loudspeakers in just
about every conceivable room situa-
tion. Some fascinating resulis have
come out of this study. For Instance
it-turns outf thal not only is a room
just about the worst place to listen
to a loudspeaker (we would all do
better to live in a field) but the centre
of a room is the worst place of all
because it is half way between all the
walls and thus the position where all
the wall reflections will meet and
cancel or boost.

Also, although there is great en-
thusiasm in the hi fi world at the
moment for using equalisers o cut
or boost the sound from an amplifier
to "tune it" to the room, this can
be expensively dangerous. If room
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cancellations are sliminating a bass
frequency at the listening position,
boosting the amplifier at that fre-
quency won't help—it will simply push’
more power into the loudspeaker,
which will still be lost in the room,
and the loudspeaker coils may well
burn out.

Home Computers

Acoustic Research have now trans-
ferred some of their laboratory com-
puter programs anto compact cas-
sette tape for use with poriable com-
puters which their engineers are
taking round the world for “audio
clinics”, usually-at hi fi shows, The
portable compuiers used e go under
the trade name Apple (computer
words are called "bytes"”, get it7),

An ordinary TV set is used as ine
computer display and a room of
virtually any shape or size can be

drawn on the screen, with the loud-

speakers and listening position
patched in accordingly. The computer
then reads out the acoustic problems.
the listener will suffer. Another listen-
ing position can then betried.

IT you are visiting an audio exhibition
at which Acoustic Research is dem-
onstrating, itisa good idea to measurs
your room before you go as you may
have a chance ifo punch your room
dimensions into the computer. When
you think of the man-years needed to
write such a program, you can under-
stand why AR guard those tapes more:
than a little carefully.

The Apple computer is remarkably
cheap, between one and two thousand
pounds, and must be regarded as one
of the advance guard eof the naw
generation of cheap home micro-
processor computers.

An interesting problem arose when
AR first demonstrated it in England.
Because the computer is designed
as an essentially domestic gadget,
with prograrns fed in from cassetie

iapes through domestic casssite
machines, it was thrown into con-
fusion when Acoustic Research fed
in their tape program using a2 sophisti-
caied hi 7i fape deck.

The computar program is stored on
iape as a sheam of pulses which
are equivalent to audio sguare waves.
The hi fimachine first used by Acous-
iic Research reproduced the square
waves with too much fidelity, and
caused ringing in the input circuits of
the compider which failed to program.
Bul as soon asz 2 cheaper cassstie
machine; less able to reproduce
sguare waves with fidelity, was used
it was all systems go.

Incidentally, one of the programs
on iape was for fun enly. A Star
Wars game with the operator able
to pit his wits against a compuich
program to shoot down space fighters
as in the last resl of the film.

Computer Language

Thanks, no doubt, to the grand old
British tradition of incompelence at
other peopigs languages, English Is
now beceming a world siandard. it is
already the international language
used by airline pilots.

I've noticed over and over again
when visiting firms in foreign lands
that [t's assumed fignt from the start
that if there is even one English
speaking visitor present, that lang-
uvage will be spoken ihroughout;
irrespective of what other nationalities
are present. | have saveral times, for
insiance, beern shown round German
electronics factories alongside ltalian
and French journalists who have had
io make notes in their own language
from explapations given to them in
English by a German engineer—
Heaven knows how it finally locks
in print.

Thecontinuing move towards world
standardisation on the English lang-
uage is well instanced by current
computer trends, The new breed of
microprocessors and heme computsrs
receive their instructions through @
typewriter kevboard with the instruc-
ting words eniered in “hasic” lang-
vage. This is perhaps best describad
as mid-Atlaniic pidgin English.

So what is nappening on the Con-
tinent, | wondered? When, as we are
promised, microcompuiers become
an svery day part of family life, will
for instance German hausirausn need
alse to learn pidgin English 1o put
their ceniral neating, larder stock and
overdraft under comptier conire!?

| went to the horse's mouth, ehack-
ing with Advanced Micro Compitter
GmbH, a subsidiary of the German
giant Siemens AG. The answsr is
yes. Thereis notranslation for "'basic!
expressiens. So in future English-
American:will becomethe Coptinenzal
standard for domestic computers.

in this respect, at least, Britannia
still rules the electronies world.
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Moum'mns are devices which
allow one signal io control
another. In audio work they are often
used to produce special effects such
as tremolo and the intermodulation
of voice and music.

A modulator can be “balanced” or
“unbalanced”, A balanced modulator
is one which has neo output at the
input frequency but produces only
new freguencies, An unbalanced
modulator allows some of the input
frequency to pass through unchanged.
If the modulator is balanced for one
inpat but mot for the other it is
“single balanced™; if for both signal
and centrol frequencies it is “double
balanced”.

The two audio modulators in this
Mini-Module are strictly speaking un-
balanced types. However, they work
in such a way that very little of the
control frequency reaches the oniput,
so for most purposes they can be con-
sidered to be single-balanced.

PRINCIPLE

The operating principle is very
simple {Fig. 1). The modulator is a
voltage divider formed by R; and Ra
If R is fixed the circuit is merely an
attenuator. But if R: is varied at a
fast rate any audio signals. which
enter at the “IN” iferminals are sub-
jected to a rapidly fiuctuating aitenu-
atiopn. This is all that modulation
means in the present case.

To make a rapidly-varying R, a
transistor is substituted for the resistor
(Fig. 2). The transistor can be turned
on and off as rapidly as necessary by
applying a control voltage to its base.
Note that no power supply is needed.

To form an effective attenuator the
transistor must have a low resistance
to any voliages applied to its collec-
tor, i.e. to the input signals as opposed
to the control. The collector resistance
of a transistor is normally high but
falls to a few tens or hundreds of
ohms when the collector voltage is
very low, or zero as here.

The collector resistance is only low,
of course, if the transistor is switched
on at iis base. If switched off it is
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MIAI-MOBULES.........

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

AUD

MODULATOR

very high. When driven hard by its
control freguency the transistor alfer-
nates between a very low resistance
state and a very high resistance state.

O—AVV O
Ry L

N Ry ouT

O & &

E

Fig. 1. Modulator principle.
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a
IN QuT
%,
CONTROL
@, i ]
E

Fig. 2. Using a transistor as the variable
resistance,

0O

cuT

Fig. 3. Fade-in by varying the conirol
voitage.

o—AW—¢ —O0
M
R
IN 2 QuT
CONTROL
D= % -0
E

Fig. 4, Fade-in by sliding the transisior
into circuit,

The effect is to “chop” the input
signals by alternately attenuating them
and letting them pass. The amount ef
attenuation depends on the size of R
compared with the “on” resistance of
the transistor. If R; is 10kQ) and the
“on” resistance is 1000 then the im-
put signal is attenuated about 100-
fold.

There is often no meed io build R:
into the modulator circuit. The sgurce
impedance of the input signal is often
abont the right size to act as R;. This
means that the circuit can still act as
a modulator even when the input is
applied to the output terminals in-
stead of the input terminals,

This can be very useful when modu-
lation has to be added to some exist-
ing audio circuit because all that then
needs to be done is to run two leads
(“OUT” and “E”) into the existing
circuit. All the rest can be ouiside
it.

Note however that the medulator
must be connected to a point where
the signal level is not Iess than about
100mV. It is also necessary to avoid
connecting it to z circuit with nega-
tive feedback as the feedback will try
to prevent modulation from taking
place. In many cases a blocking capa-
citor will be needed to preveni d.c.
from entering the input terminal.

CONTROL OPTIONS

There are also two ways of effecting
control, It is usually desirable to be
able to fade the modulation in and
out at will.

One way is to provide an adjust-
ment for the cenirol input (Fig. 3).
Modulation does not begin until the
voltage at the base of the tramsistor
reaches about 500mV. If a few volis
of control signal are available a vari-
able potentiomeier (of the kind used
for volume conirel) enables the

-amount of modulation to be increased

from zero to virtually 100 per cent.
The other option is o apply pleniy
of control signal all the time and use
a potentiometer to slide the iransistor
into circait (Fig. 4). There is not much
io choose between the two control
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methods and in the protoiype module
one of each kind is included.
Although we have been talking
about using a control voltage, in prac-
tice it is better to use a current, Io the
acitmal module the yoltage is turned
into ‘a current by inserting a high
resistance in series with the base.

CONSTRUCTION

The final ecircuats (Fig. 5 and Fig.
6) are as discussed, with the addition
of a blecking capacitor at the control
input. No blocking capaciter has been
included at the signal input but one
can easily be added if required. A
value of 10 to 100#F should he suitable
but the polarity and working voltage
will have to be selected with refer-
ence to the circuit to which the modu-
lator is to be connected.

Input impedance is about 10k fo
both signal aznd control inputs.

VR1
50kl
LOG

Fig.5. Modulator 1 practical circuit (derived
from' Fig. 4)

> o
I.N “Ri 10k oUT
‘_3'_.3 4F RS 100k
o] ) TR2
CONTREL BC108
VR2
ki)
L6
O & 2 )
= E

Fig.6. Modulator 2 practical circuit (derived
from® Fig. 3}
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. R2 ok RE 100k .
o B3 100ke2

All carban, 58 tol. =W

Patentiometers
MR1 5ok earblon track leg
VR2 18kL2carbon frack log

Capacitors.
C1' 4juk 25V elech
C2 41pF 25V sleci.

Semiconductors
TR, TR2' -BCi68 npn fransistor
(2 off}
Miscellaneous
. Electrical double-switch-box,
. Plastic-surfaced hardboard.
i" 2in..coppered hardbeard pins.
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MODULATOR 2
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Fig.7. All components are assembled on the hardboard panel (as shown above). Note
the earthing wires which should be clamped between the metal case of each potentiometer
and the pansl, and the loop made over one panel screw hole teo effect bonding to the

metal case when the fixing screw is fitted.

Since few componenis are needed
there is no difficulty in crcuit build-
ing. They can be mounted on a tag
strip or supported in the wiring.,

The prototype was housed in a box
whaose bottom and sides were provided
by a standard electrician’s item. This
was a 1ls-inch metal double-switch box
and its normal use is to be buried in
the wall to hold a pair of flush mains
switches. ;

“The overall size is about 130.x 70 x
35mm deep. No lid is provided be-
cause the switches form gne, but their
fixing holes can be used to secure a
home-made lid or panel.

PANEL AND TERMINALS

_For the prototype a panel was made
from plasticsurfaced hardboard, cut
to fit tight inside the box. Using a
non-conducting panel like this means
that screening is incomplete since
only the rest of the box can be
earthed (an earth point is provided
by the makers inside the Goxi. At the
correct signal level of above 100mV
complete sereening is unlikely to be
TIeCcessary.

COPPER TINNED
SECURING BINS —_
W'RE\ - g HARDBOARD
7T ot F A,
PLASTIC
SURFACE

Fig. 8. Feed-through ferminals made from
coppered hardboard pins.

A pon-ceonducting panel is easy to
equip with feed-through terminals.
Theose in the prototype are the
cheapest imaginable: 3;inch coppered
hardboard pins. To prevent them from
pulling out or being pushed into the
bhox wrap a few turns of bare wire
round the shanks where they enter or
emerge from the hardboard and
solder onto the pins fo form locking
rings. Naturally any other sort of
terminal may be used as an alierna-
tve.

When wiring up it is useful to
anchor some of the components o
the panel with a spot of glue. (But if
vou use a metal panel don't attach
the transistors; the “can” of the BC108
is “live” (comnected to the collector).

Next Month: Versatile Power Supply




L T month resistors and capacitors
were discussed, So far as the laifer
are concerned, we only covered mom-
polarised capacifors. Now we continue
with a look at that imporiant variety
of capacitor, the electrolyiic.

POLARISED CAPACITORS

The electrolytic capacitor is a polar-
ised type of compounent. Its two leads
or terminals are clearly marked
posifive (+) and negative (—). It is
essential that these capacitors are fit-

‘ted correct way round into the circuitf,

Circuit diagrams emphasise the
special nature of electrolytics by show-
ing one “plate” in open outline, this
being the positive side; the other
plate is blacked in (as for non-
polarised capacitors) and is the nega-
five side.

Always carefully examine eleciro-
lytic capacitors and be sure the leads
or tags are properly recognised before
connecting up.

VOLTAGE RATING

Next of importance is the voliage
rating. This must be as specified in the
components list, and will have been
selected because it closely matches
the actual voltage that will be experi-
enced in the particular circuif.

Tt is safe to use an electrolytic
capacitor with a voltage rating slightly
higher than specified. But on 10
account should an electrolytic capaci-
tor with a lower voltage rating be
used. Breakdown of the capacitor is
possible under such circumstances.
Since “breakdown’ usunally means a
dead short through the capacit’or, the
conseguences may be serious.

Electrolyiic capaciiors are widely
nsed in the power supply sections of
electronic circuits, where the normal
operating voltages are equal to or in
excess of the a.c. mains supply. Thus
observation of this peint is most im-
portant.

LARGE VALUES

The great feature of elecirelytic
capacitors 1s the very 1aJ'ge values of
capacitance they provide in compara-
tively small physical volume. Values
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Fig. 1. Aluminium foil electrolytic capaci-
tors. The can is usually negative, but not
always, Can sometimes enclosed with
plastic sleeve. (a) single-ended, tags. (b}-
(d) double-ended, axial lead-out wires,
(e) Single-ended, p.c.b. type, radial lead-
out wires. (e) Single-ended, p.c.b. fype,
radial lead-out wires, for direct mounting
on printed circuit board.

such as 8uF, 32pF, 1004F, 2,200uF and
4. 700uF. and even higher, are normal.

Electrolytic capacitors do not offer
a perfect barrier to direct carrent
(d_c) but a very small “leakage cur-
rent’” normally flows through thistype.

The electrolytic capacitor also offers
some ‘resistance” to the passage
of a.c. That is why a small value non-
electrolytic capacitor is scmeiimes
seen conmected directly across an
electrolytic capacitor whose value is
probably several thousand times
greater. This non-pelarised capacitor
provides a low reactance (resistance)

path to alternating volitages, such as
audio and radio freguency signals.

THIN OXIDE FILM

These twe “defects” of the electro-
Iytic capacitor are due to the nature
of its construction and its “chemical
action”. However such defecis are
greatly outweighed by the advantages
of the very large capacitance values
possible.

The secret of a large capacitance
lies in the formation upon an alumin-
inm foil of an exiremely thin insulat-
ing film. This film takes the place of
the conventional dielectric material
(mica, paper, ceramic or plastic) in
non-polarised capacitors.

The elecirclytic capaciter is actu-
ally an electrolytic cell containing a
chemical solation. The aluminium foil
is the “anode’” or positive side of this
cell. The oxide film is produced
through chemical action during manu-
facture caused by the application of
a voltage. When in use the capacitor
requires a similar voliage to be
applied across its terminals in order
to maintain the essential film and thus
its function as a capacitor.

It will now be appreciated why
electrolytic capacitors have a “shelf
life,” and have to be ireated with
rather more respect than the nom-
polarised variefy.

TANTALUM CAPACITORS

Most electrolytic capacitors are of
the aluminium foil wariety, as
described above. There is however
another type of electrolytic capacitor
which uses the metal tantalum.

Tantalnm (although more costly)
has many advantages over aluminium
resulting in extiremely small eleciro-
Ivtic capacitors with improved per-
formance, especially at high and low
temperatures. Generally they do not
operate at voltages in excess of 35V.

Tantalum capacitors are commonly
available in the form of small “beads”.
Typical walues are 0-1E, 0-4TpF,
6-81F, 68,F and 100uF.

Whenever these type of polarised
capacitors are specified, it can be
assnmed there is a very good reasen
for this, and other kind of capadtors
should not be used as substitutes.

Fig 2. Solid tantalum bead eiecirolytlc
capacitors. (a) value, voitage and polarity
printed on body. (b) and (c) two styles of
colour coding. Positive lead is always on
the right when capacitor is viewed as
shown, i.e. with lettering or multiplier spot
towards one.
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READBOARD 78 sounds a rather mis-

leading name for an exhibition,
brings to mind a crowd of Bakers
showing heow to make bread. Some-
thing like “Al‘addin Scave”, or “Pan-
dora’s Box™ would be & more apt title
considering the amount of “goodies”
on sale.

On a more serigpus mnote, Bread-
board 78 which took place hetween
the 21st and 24th November, has been
described as “An exhibition showing
the many and varied aspects of home
constructing”. And this was the im-
pression one obtained.

From simple protoiyping boards to
‘a sophisticated sound to light display
to a mini home compuier. all showad

what could be accomplished by the

heme constructor.

Undoubtedly a few of the exhibitors
were mainly interested in selling sdds
‘and ends, which prabab]j,' gave the
casual visitor the impression that the
‘show was just one large “junk” sale.
However it was not until one
wandered through and delved deeper
‘that this impression was revealed as
being far from the truth. And you
really did need to go deeper o
appreciate the significance of the
-exhibition.
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CROWDS AND DECIBELS

We went along on what we thought
wonld be a guiet day— Thursday in
fact. However from the time we
arrived to the tme we ieft, the crowd
wag remarkably like that at Euston
Station during the rush hour. It gave
the wvisiter an idea what it would be
like to. be a sardine in a can!

On a first casual wander round we
saw many of our regular, and perhaps
a few soon-te-be, advertisers, all
apparently enjoying the wesalth of
sach z vast crewd. There were a few
of what we could term “commercial”
comipamies: that is those who do not
aim their sales at the hobbvist, but
rather to the wholesaler

In this coniext we noted a lack of
famous household names. Philips,
Sony etc, but there again the show
was aimed at the home consiructor
rather than the coasumer.

One aspect about the exhibition
that would be noiiced by visitors, es-

‘pecially those with sensitive hearing,

was the extreme level of noise, rang-
ing from weird Space age sounds to
loud pop music.

It was certainly a lively show.

As the exhibilion was intended
mainly to show the varying construc-

tional methods available to the home
constructor, we decided to concen-
trate our attentions in this area. Con-
sequently we never had time to go
round all the stands, and regreiiu]ly
a few had to be left out of our in-
quisitive wanderings.

CIRCUIT BUILDING AIDS

Most readers are of course conver-
sznt with the standard methods of
construction; sivipboard is just one,
but many do nof realise the advan-
tages of the various breadboarding
technigues.

Examples of Euroboard.
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Experimenter breadboards from CSC.

Many examples were on show.
notably Wonderboard which was des-
cribed in our November issue. The

examples on show were certainly

complex, containing many ic.s, anod
so rather put our Combination Lock
to shame!

Although Weonderboard is intended
for the more permanent cireuit, there
are many occasions where a great
deal of prototyping needs to be domne.
Following this concept there are many
companies whe have ﬂbvzau.sl} seen
the light, not to mention the money,
and have taken the plunge into pro-

ducing prototyping systems.

Those actually exhibiting, although
there must be many miore. included;
Continental Specialities who demon-
strated their range of Proto-Boards,
similar in appearance to the widely
acclaimed S-Decs but far more flex-

‘ible; AP Products Inc. who showed a

completely new-tothe UK range of
ACE (gll circuit evaluator) bread-
boarding kifs; Boss Indusirial Mould-
ings Itd, displaying their range of
Bunboards, as well as many cases and
gther hardware. And last but not
least, 0.K. Machine and Tool Ltd who
had a very wide range of systems.
Many nused a system known as wire
wrapping—perhaps a mew idea to
many home constructors, bat equally
at home under the one name of
“Breadbﬂarding".

So you've proved your circuit, how
about a printed circuit board? In the
past the home constrictor had great
difficulty in producing a first class
board, but from Mega Electremics
comes a complete kit for making
printed circuit boards and front panels
easily and cheaply,

The kit is complete in every detail,
and being reasomably priced will
make a worthwhile addition to the
hobbyist's workshop.

Circuit board finished? How about
housing your pride and joy? Here
again Breadboard comes to the rescue
by bringing the consiructor tight up
to date with the many ways of hous-
ing your project.

Hl TECHNIQUES

Advanced techmelogy was featured
preminently in the form of micropro-
cessors, minicomputers, electronic
musical imstruments aond TV games.
Judging by the great interest shown
in' minicomputers it seems the home
constructor is now on the verge of
giving up transistors and moving inte
the complex world of Bytes, Buses and
Basic!

Two exampies of S-Decs.

An innovation from the Nearbear
Computing Store, “Bearbugs”, enables
the novice to learn how comiputers
work by actually building a mini-
computer in easy siages. This is al-
ways a far easier way of learning
than wading through a great pile of
literature. :

The “bags’ are based on the
popular 6800 cpu, and come complete
in every detail. Alihough they are
self-contained, theyv are to some ex
tent dependent on others; so uniess
one has a deep pocket this is not for
you,

TV zames were in abundance, the

range of different games av ailable -

being almest unlimited—a far ery
from the original pingopeng concept.
‘Many were of the seli-contained ready
o mse type, others were kits you
build yourself, In a similar vein were
the many light shows being demon-
strated. Some were commercial, but
the vast majority were examples of
what the home consiructor could
achieve. Espedally noteworthy was
the 'Chromascope demonsivaied by
Chromatronics. it creafes wonderful
“wallpaper” patterns on your colour
TV.

MAGAZINES SHOW PROJECTS

Many of the magazines devoted to
the home construclor interest were in
attendance, exhibiting past, present.
and fuimre projects. Again, in keep-
ing within the theme of the show.

‘bargain;

many were showing examples of con-
structional techniques. as well as
demonsirating the apparent ease by
which projects could be made to look
professional.

The Rouletfe game, the Combina-
tion Lock (diszuised as a safel) and
the Hot Line on ihe EvERYDBAY ELEC-
TRONICS stand gave many a visitor a
frustrating time. We had several
winners who cracked the combina-
tion, representing great odds im
actually doing so. We hope those who
were successtul will enjoy their one
year FREE subscription to EE.

BARGAINS GALORE

For those who weni to the exhibi-
tion just to be on thy lookout for a
they were cerfainly re-
warded; leds selling for less than
10p, and packs of resistors for less
than 50p were something not to be
missed.

As well as the recognised “junk”
on sale; including surplus eguipment,
new components of every description
could either be bought or ordered to
be delivered at a later date. Some had
a special “Exhibition Only” price tag,
Tepresenting =z considerable saving.
The bookworm was not overlooked, Bi-
Pak doing guite a mnice range in
beginners and advanced technical
books.

In such a short space we could not
hope to cover all the producis on the
stands, the following is just a small
example of what was there—and what
could be at next years show: aerials;
amplifiers; boxes, breadboards, com-
puter kits, floppy discs, hizsh power
audio systems, kunobs, oscilloscopes,
soldering eguipment, tuners, v.d.us.
video games, synihesisers and light
shows, ad infinitun.

BIGGER AND BETTER

Oyver 10.000 enthusiasis and dealers
visited the show. The organisers are
to be comsratulated on puthing om
such a sood exhibition. Let us hope
that nmext vear's will be even bigger
and better. So we’ll let the organiser’s,
Trident Exhibitions, have the fimal
word: “In view of ifs success; Bread-
board ‘79 will have to be moved to a
bigger venue next year.” LT

Profo-Board and the Design Mate 2 function
ganerator.
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A portable "instant!" electronic
workshap with tools, power sup-
plies and test egquipment for
design werk in logic (TTL and

C?AOS}I aUdI[D‘ Tlf. Etc. tnn DIBE(TI““

NE-TRANSISTOR
RADIO

MICROPROCESSOR
BASICS Part 1

A 6 Part Series thal
“silicon chip revelu

to0 ihe heart of the
talking about,

ISSUE ON SALE
FRIDAY, FEBRUARY 16
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, slightly from hypertension.

' By Dave Barrmgton

For those readers who do not feel
capable of making their own printed
circult boards for the EE2020 Tuner
Amplifier we tnderstand that Proto
Design are ofiering a compleie set of
boards for the sum of £10-95, including
post and packing.

Apart from the guide linss given in
part one there shouid be no compo-
nent problems with. this months
article,

Power Supply Unit

A good source of power is a prime
requisite in any workshop -and the
General Purpose Pewer Supply should
prove very popular.

The only problems we can foresee
are the transformer and meter avail-
ability. The transformer specified
should be available from our adver-
tisers, however if another type is used
make sure if it will fit inside the case.

The meters used in this project
were the Japanese SEW types but
these may prove difficult to obtain.
Provided the meter ratings and similar
dimensions are available any oiher
type may be used (see Waiford
Elecironics LSQ range).

The aerial, oscillator coil and trim-
mers for the long Wave Converior
should beavailable from most of our
advertisers. These components are
certainly listed in the Home Radio,
Watferd Electronics and Greenweld
catalogues. Of course, you can always
write direct ta Denco for defails of
nearest stockists,

The Thyristor Tester and the Mini
Muodule use commonly available com-
ponents and constructors should not
experience any difficulty purchasing
companenis.

The"add-on" Treasure Hunter Sound
Adaptor is the result of requests

from readers for some form of audio
indication of buried objects Tor the
original project published in our
October 1978 issue.

There should be no preblems in
obtaining components for this project.

Microchime

Just a few pointers regarding the
construction ofthe Microchime.

The same rules apply to micro-
processors as those often mentioned
in past pages about the care when
handling integrated circuits, i.e. &x%-
treme care should be exercised when
handling and avoid touching the pins
as the device is susceptible to damage
by static electricity. The micropro-
cessor shodld only be inserted after
all soldering has been compieted,

The Verchox specified in the article
was specially chosen fo fake the
circuit board, batteriesand speaker with
very little room for adjustment for
other components. However, there is
no reason why a different case could
not be Used as wiring is not critical.

For those readers who do not wish
to shop around, a complete kit of parts,
including case, printed circuit board
and microprocessor chip, can be
obtained from Chromatronics, Dept
EE, River Way, Harlow, Esgex.

| MENTIONED in one of my recent
articles that the villains are not all
on my side of the counter, but | was
reminded the other day that all our
sheep are noet spow white, | sufier
Do not
bother 1o spray your copy with disin-
fectant, itis not catching and probably

99 per cent of myv colleagues are

similarly aflicted. It is a hazard of the
trade. W simply means high blood
prezsure, Naturally most of us are
interested in any means of lowering it
without drugs, Now someone made
the ramarkable discovery that it can be
contralied by thought. The only
difficutty being, that unless you have a
simple means of continuously check-
ing it you cannot direct your thoughts
inta the channels that will achieve
these resulis.

It was then discovered that the
resistance of the skin givesan indjca-

tion of this ailmentand a firm, probably.
of foreign origin, who shall be name-
iess, put on the market a litile gadget
that would do this. Two small elec-
trodes attached to the body control
the pitch of an audio oscillator, the

patient fixes them in place, ums ihe

machine on and then lies down and
listens fo a high piiched sgueak. He
then tries to think of somsthing plea-
sant and as his pressure drops the
oscillation will go down in pitch unti]
it is-a series of clicks.

Quite a shock

| was told that users of the machme.
after several hours praciice, can
contral hlood pressure and " heart
rate, even without the apparatus.

| sent for one, which cost about £15
and the first thing | did was to take
off the back to look at the works. When

the back was removed the slsctronics
were hidden by a piece of thick fibre
board stuck into place with Araldite
and written across it in large letiers
the warning “Removal of this protec-
tive cover may cause damage to the
unit”, Betective Young having decided
that the only damage that might be
caused by remaving this cover, was
ihe shattering of his illusions, immedi-
ately prized off the cover. As | sus-
pected the total value of the paris 1o
make one of these, would come 1o
about three or four pounds | Nuff
sajd!l

Those of us whe were foriunate
enough to be present at a recent
Radio Industries Club Luncheon were
also treated to a facinating leciure by
James Burke. Fixed to the bottom of
evenjone's coffee cup was a tiny chip
of silicon Tive millimelers sqguare.
James Burke told us that it contained
5,000 transistors. The mind boggles,
but from what | read this is only the
beginning and they are already talking
of accommodating far larger numbers
on a2 similar sized chip.

No wonder ona of my coi?eagues,-
barely half my age said to me, the
progress of electronics is too fast
for me; it has already left me behindl
There is no need to be despondent
about it, it Is obviously going to de-
velop into a specialists world and we
can only hope that the ouicome: of
these marvels will bring some lasting
tangible benefit to mankind.
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General Purpose

HIS power supply will provide

up to 20 volts at one amp, so
will operate most of the items
likely to be used by the electronics
enthusiast. These will pessibly in-
clude radio receivers, amplifiers,
and all sorts of experimental and
other electronic projects. The power
supply can also be used to run
model motors or trains within its
rating, or for the itrickle charging
of accumulators, model lighting, or
booster charging of dry ecells. Tt
can thus be expected to pay for
itself in due course.
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The same circuit can be adopted

with various mains transformers

and meters, as will be explained
later, and this may allow items io
hand, to be brought into service,
thereby reducing expense.

The supply is fully adjustable,
has excellent regulatien, and is
automatically protected against
overloads or short circuits.

CIRCUIT DESCRIPTION

The full circuit diagram of the
Power Supply is’shown in Fig. L
Transformer T1 has a low voltage

secondary, and reciification is by
the four diedes, D1 to D4. Quiput
from these passes to the reservoir
and smoothing capacitor Cl. Direct
current for the later parts of the
circuit is obtdined from C1.

Switch S1 is the mains switch,
and the neon, LP1 is to show when
mains power is on. The transformer
fitted is an easily obtained multi-
ouiput component, and the recii-
fiers are connected fo the 0V and
19V taps, to give a final oufput of
up to about 20V.

1f other transformers are used,
the veltage across C1, afier rech-
fication, should not exceed 30V.
Lower secondary voltages, such as
12V, will mnaturally reduce the
maximum output veltage, but will
often be adequate for most equip-
ment. ‘A transformer with two or
three 8-3V windings would provide
12-6V or 18-9V with the windings
connected in series in correct
phase.

The secondary current rating
must at least equal the maximum
current reguired, and the eircuit
is designed for 1A,

REGULATOR

Integrated circuit ICT forms the
regulating part of the circuit and
is a positive wvoltage regulator.
Negative or inverting feedback is
provided by VRI.
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Suppose for a moment that the
POWer supply is set to give an out-
put of, say, 10 volts. In this state
the series pass transistor, TR1, is
bigsed sufficiently on for this
voltage to appear at the ouiput

This is accomplished by means
of the potential divide network
consisting of RZ, VBRI and R3, the
wiper of the voltage conirol being
fed back to the inverting input of
ICI (pin B).

If a load is now connecied
across the output, the immediaie
action is for the veoltage on VR
wiper-‘to reduce. This decrease in
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voliage causes
ICI to increase
its output to TR1
cauging it to
conduct more
heavily, and re-
store the poten-

SPECIFICATION

Voltage: Fully variable from 0 to 20 volts.

Current: Fully variable and current limited. Up to one amp maximum.

meter, which
means a resis-
tance of 20 kil-
ohms for the
meter to read 20
volts,. or 200
ohms per volt for

tial at VR1 wiper Meters: Two front panel meters indicating voltage and current supplied to the a 5mA meter,
to iis original load. which is four kil-
yalue to maintain Fully protected against inadvertent short circuits and overloads for an indefinite ohms to read 20
a 10 volt output time. volts. The form-
at the emitter of ula for calculat-
TRI1. ing this “‘mulii-

‘When the load
is removed, the voltage fed back to
pin 6 increases. In turn the i.c. out-
put reduces causing TR1 to con-
duct less until the wvoltage on
VRI1 wiper is restored.

In practice this “pulling” and
“pushing” happens very fast, faster
than it does to explain it, with the
result that the final output main-
tains a very stable level—the
“ripple”, the variation between the
“pull” and “push”, being within a
few millivolts.

CURRENT LIMITING

Current limiting is achieved by
VR2 which can limit the current
from a maximum of one amp to as
low as 50mA. Thus even a short
circuit on the output can cause no
damage to the power supply.

The output is finally taken fo the
output terminals wvia S2, which
allows complete isolation of the
load from the supply. Capacitor C4
filters any noise induced on the
supply lines.

Although not shown on the
eireuit, a series combination of a
resistor and light emitiing diode
tan be connected across the out-

put to give an indication that the
d.c. supply is on.

The power supply is fully
metered, ME1 measuring the d.c.
voltage at the output, and ME2 the
current taken by the load. Those
used were SEW type MR38P which
are seldom seen nowadays in
suppliers catalogues, but should
be available from old stock. If
should be noted that the metal
work for the power supply was
dimensioned using these types of
meters, if other types, either
smaller or larger are used then
the sizes must be varied accord-
ingly.

METERS

Ideally the meters should read
0 to 20 volis fis.d. for MEL, and 0
to 1 amp for MEZ2Z. These can be
purchased correctly scaled, but it
is more likely that constructors
will already have meters to hand,
and these can be used instead.
The voltmeter, MEI could be a
milliameter with a series resis-
tor, B4

This resistor can have a value of
one kilohm per volt for a ImA

plier” resistor is
simply:
Ruvrrrerizr =
Voltage to be measured
Current rating of meter

(Kilohms)

For the current meter MEZ, a
direct reading meter can be used.
If however a meter of greater sen-
sitivity than one amp fis.d. is used
it can be shunted with resistance
wire.

The value of this resistor is cal-
culated from the following egua-
tion:

m

Rsprsr= =0 X Ry (Ohms)

Where I.—Current rating of
meter, [=Maximum current to be
measured, and R.,,—Resistance of
meter.

As the value of the shunt may
be rather small, and guite possibly
will be difficult to measure an alier-
native is to find the shunt by frial
and error. To do this connect a
500mA load, such as a six watt 12
volt bulb and a test meter sei io
read one amp in series across the
output. Sclder a short length of
resistance wire across the meter
terminals.

Flg. 1. Complete circuit diagram of the General Purpose Power Supply.

i NRY,

[VODTAGE}
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Adjust VR1 from a low voltage
until the test meter teads 500mA,
1f ME2 reads too high, shorten the
resistance wire. If it reads too low,
lengthen the wire to increase the
resistance. With a few trials ME2
can be made fo read correctly.

Switch off the mains each time
the shunt is being changed.

An afiractive and inexpensive
case can be made from three 152X
100mm fanged Universal Chassis
members for the front, bottem and
back. These are held together with
4BA mounting hardware as sup-
plied with these parts.

A cover is necessary to protect
the user and power supply. This
can be made from a piece of sheet
metal of 22 sw.g. or similar. The
overall size is 408 X 152mm and is
finally bent into a “U"” shape. This
is relatively easy if the metal is
not too stout and if gripped firmly
when bending. It is fixed to the
main chassis using self tapping
screws which screw into the flanges
on the Universal Chassis members.

CIRCUIT BOARD

The diagram in Fig 2 shows the
stripboard layout for the rectifier
part and regulator part of the
circnit. Make all the breaks shown
not forgetting those which isolate
the metal mounting bracket and
then wire the diodes followed by
“the resistor and capacitors. The i.c.
is left to last. Be extra careful with
the i.c. as many of the leads are
splayed out more than normal, and
if forced can break away from the
body. A socket cannot be used
here for this reason.

The flying leads can be wired
either direct or by the use of Vero-
pins. Colour coding of the wires
will be an advantage at this stage
if for instance, at a later date fault
finding 15 necessary.

FRONT PANEL

Next to be wired can be the
front panel. Drilling details for
this is shown in Fig.3. Note that
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The. main chassis
frame members. The
power transistor TRI1
is seen mounted on
the rear panel. The
circuit board Is
mounted vertically
close to the output
switch S2. It would be
a good idea to insert
a piece of plastic or
polythene sheet be-
tween S2 and the
circuit board to avoid
any possibilities of
““short circuits . The
cover for the unit is
simply & “U" shape
which is fitted aver
and fixed with self
fapping screws.

the hole sizes depend on whatever
type of meter vou have. If cother
larger types are used then ob-
viously a larger front panel, hence

a larger overadll case needs to be

used. It is best therefore to obtain-
the meters first and make the case
accordinly.

It will be easier to dismantle the
three sections of the chassis when
wiring up the front panel, remem-
bering to leave connecting wires
loeng enough to reach the rest of
the circuit. Wiring details for the
front panel is shown in the over-
all diagram of Fig.4.

BOTTOM AND REAR
Whatever type of transformer
you have chosen needs to be fixed
as near to the back as possible so
as to clear the front panel com-

ponents. The completed circuit

board can alse be mounted on the
bottom panel wusing the small
bracket as detailed in Fig2. The

fuse holder is alse mounted at this

stage.

The rear panel has only one com-
ponent mounted on it and this is
the power iranmsistor TRI. This
needs to be isolated from the

chassis, and is accomplished using

Resistors
R1 39Q
R2 8:2kQ
R3 1k&2
R4 Meter multiplier (see fext)
Ra Meter shunt (see text)
All £W garben = 5%

Potentiometers
VR1 10ke lin, carbon
VR2 1kf2 lin. carbon

Miscellaneous

S1 s.p.s.t. toggle switch
$2 d.p.d.1. toggle switeh

19V secondary. (See text)

COMPONENTS “Zz2e=

LPT 240V mains neon with integral resistor See
ME1 0 1o 20 volt meter, 60 % 48mm front (see text) Sh
ME2 0 to 1 amp meter, 80 % 48mm front (see text) T oﬂ

SK1, 2 4mm sockets (1 off red, 1 off black)

F81 3 amp fuse with chassis mounting holder

T1 240 volt mains transformer, secondary as required rated at 1 amp.
Type MT104AT (Home Radio) was used in prototype which had a

Stripboard 0:15 inch matrix 10 strips by 20 holes; aluminium 20 X

Capacitors
C1 3300uF 25V slect.
C2 0-14F polyester
C3 47pF polysiviene
C4 0-01 uF polyester

Semiconductors
TR1 2N8855 silican npn
IC1 C/A3085 positive voliage
regulater
D1 1o D4 1N4004 silican rectifier

page 82

20mm; Universal Chassis fianged members 162 x 100mm (3 off); 22
s.w.g. sheet metal for cover, bent into a “U" shape, overall dimensions
408 x 162mm; 4BA and 6B A hardware as required; insulating kit for
TRT; two small round knobs; four rubber feet; length of mains cable;
connecting, wire,

95
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The completed circuit board. MNote the

small L-shaped mounting bracket.

a mica insulating kit as shown in
Fig.5. When mounting the transis-
tor be sure to position it so that it
will clear the mains transformer,
otherwise a short circuit may occur
and cause a great deal of damage.

Four holes each 15mm in dia-
meter are also drilled in the rear

panel, two near the top above the

transformer, and twe at the bot-
tom. The three separate sections
can then be bolted together before
testing.

IN USE

Before switching on, the usual
checks should be made to ensure
that no errors have crept in. Be
extra cautions with this design to
look out for short circuits, particu-
larly around the rectifier part of
the circuit board and fransistor. An
chmeter set to its low resistance
range should show no indication
at all when connected between the
chassis and the case of the transis-
tor. Take time over this test as
mistakes at this stage can be very
expensive! _

If all seems well the mains lead
can be plugged in, fit a one amp

fuse in the plug, and switch on.

The neon should at once light, and
depending where the centrols are
set an indication may be seen on
the voltmeter.

Adjusting the vorTAGE control,
VR1 should allow the wanted volf-

age to be set on the meter. The .

range obtained on the prototype
was just over zero to just over 20
volts. Depending on the frans-
former used the wvoltage can be
lower or higher.

CURRENT CONTROL

Set the reguired voltage on the
meter and connect the power sup-
ply to a load, turn the CURRENT
conirol fully anticlockwise and
switch on S2. The volimeter will
still show an indication but the
curreni meter will show =zero.
Slowly turn the cumRrReNT conirol
clockwise and note the reading in-
creases also. When further rota-
tion of the control produces na
further inerease in the reading

i

Rear of the front panel showing interwiring
between components.

turn the control back to the point
where the reading stopped.

The currenT confrol is mow set
so that no further increase in the
current will take place. The load
and power supply in this state are

‘naw fully protected. For example

if the load goes short circuit the
power supply will imif the current
thus protecting the load as well as
the supply. Under fault conditions
such as this the voliage reading
will remain the same. but the cur-
rent will fall to almost zero. There
is a slight leakage current on a full
short circuit but this can nermally
be ignored.

Once practice has been gained at
using the controls the power sup-
ply will become a most useful
instroment in the consiructors
waorkshop. =

BY DOUG BAKER

TAKE IT FROM ME, THE SILICON CHIF 1S GOING TO
CAUSE NOTHING BUT TROUBLE AND HARM.YOU SEE. _

YOU'VE GOT A SILICON CHIP ON

YOUR SHOULPER. J—/

Everyday Electronics, February 1979
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Everyday News

BRITAIN’S DESIGNERS OF TOMORROW

Electronics feature in three of six prize winning ideas in national
competition for schoolchildren

i Bui Minister says—Overall response a little disappeinting

The 1578 winners of the Design Council GEC Schools
Design Prize were announced at the Royal Institution
London on November 21. This is the second year of the
annual award scheme, which is open to secondary schools
and aimed at encouraging pupils to turn their bright ideas
to practical use. It is sponsored by The General Eleciric
Conipany Limited.

In his introductory speech before the official prize giving
ceremony Mr. L. Huckfield M.P., Parliamentary Under
Secretary of State, Department of Industry, emphasised
the need for closer interface between industry and
schools. Quality of design is all important in the drive
to sell abroad, and we must encourage the generation
of ideas by schoolchildren. Their contributions can
most valuable, While complimenting the winners of this
year’s compeiition, the Minister also said the response
was a little disappointing: more than 6.000 secondary
schools were initially contacted; 200 schools showed
interest, and only 50 finally participated.

Two prize-winning designs involve the use of elecirenic
circnitry, and onme other is an aid for p.ch. assembly.
Brief details of these three designs follow.

s

avid_Crosbie, from Dulwick College

with the Skinner Bor.

The printed civcuit board assembly jig
designed by Leslie Brookes, Shoun
Gallagher. Donnis Oliver, Raymond
Pearce and Ten Sperry from the Dray-
ton School, Banbury.

Improved ““ Skinner Box”’

To help the biclozy depart-
ment at Dulwich College in
their work in establishing a

‘conditioned reflex in a2

mouse, David Bruce Croshie
(aged 16) devised an adapted
“Skinner Box”. He designed
an electronic. system to pro-
vide the mouse with its re-
ward when it made a correct
response. The animal must
Iearn the correct response to
the two lights in the box and
touch a narrow ledge when
either of the lights come on
in order to release ifs re-
ward.

P.C.B. Assembly Jig

A printed circuit board jig
that will make the soldering
of components an easier and
cheaper operation for small
firms has been designed by a
team of five pupils (aged
under 16) from Drayton
School, Drayton Road, Ban-
bury, Oxzon. The novel feature
is a foam-filled lid which
holds the components
securely in place when the
frame is reversed for solder-
ing operations. (For speed
of production in industry,
component leads are pre-cut
to suitable length and pushed
threugh the p.c.b. holes with-

out any final bending to lock

components in position).

Sunshine Recorder

By using a twocell system, with one
cell meonitoring direct sunlight the gther
monitoring ambient or scattered sum-
light; Neil Duncan Hunt (aged 1I8) of
Brentwood - School, Essex. was abie to
record the hours of sunshine more
accurately than with a traditional
Campbell-Stokes recorder,

Neil designed the electronic sunshine

recorder entirely in his own time. He
hopes it can be developed for use in
researching the possibilities of harness-
ing solar ensergy.
@ The other three prizewinning designs
were for animated roadsigns, music cal-
culators for teaching musical theory;
and geometric dominges for blind
children:

Neil Hunt, from Brentwood School avith
the Sunshine Recorder.




. » . from the World of Electronics

==ANALYSIS

In the old days (in electronics this can be as recently as ten
or fifteen years ag:)) semiconductor manufacturers were able
to hand-test transistors as they trickled off the production
line. Then, as production methods improved and the trickle
became a torrent, so the unit cost of production lessened
until there came a time when the cost of testing them first
became egual to, and then excesced, the cost of preducing
them,

This erazy situation was soon remedied by the development
of automatic test eauipment. Then came the [ntegrated circuit
which, becauss: of its additional complexity, again put test
tost 2head of production cost. So it was back o the drawing
“board to design more advanced test gear which could do more
tests faster. L.Cs in computers were now controlling test
sequences Tor testing i.c.s. Chips testing chips.

Today we have LSl in the form of memories and MPUs of
such complexity that it Is impossible fo test them other than
with abtomatic high speed festers. Impossible! Yes! Ef you
sat down with 2 multimeter and other appropriate test gear,
measuring each possible parameter and writing it down on
-a@ test sheet, working eight hours a day, you could spend
your whole life on a single chip and still inot have tested it
furlly:

In fact so complex are today's advanced chips that even
using the most sophisticated automatic testers it is only
possible on a commercial scale to test up 1o a certain “confl-
dence factor!’ which'indicates that the chip should function
properly in most applications,

YAhat can be done for testing semiconductors can alse be
dene for other circuits. So, in the past decade z new ATE
(Automatic Test Equipment) sector of industry. has been
born making testers not only for i.cs but alse for printed
circuit board assemblies, cableforms; complete equipments,
and missiles-and other weapons systems.'ATE has grawn in
importance so that it now has its own literature (and jargon!),
its 'own trade exhibitions, and its own specialist breed ‘of
ATE engineers working in combanies solely devoted fo
designing and manufacturing ATE of variols types.

Early ATEs were based on large computers. Then came fhe
mini and now the MPU fs taking over. Even when it is possible
“to testan assembly or an eguipment in the old-fashioned way
itis gEﬂEI’B”}' guicker and cheaper to use ATE with unskilled
or semiskilied operators. With diagnostics, if something is
wrong the ATE prints out how 1o put the fault right.

You're right if vou say this is another example of soulless
automation. But without chips testing chips some things
would be impossible, others far more expensive to buy.

Brian G: Peck

1979 All-Eleefronics

GRANTED

The Science Research Coun-
cil is granting £316,000 to
Edinburgh University to re-
build and up-date the Uni-
versity’s  silicon  diffusion
plant used for research and
instraction.

The plant was recently re-
named the Wolfson Micro-

‘elegtronics Imstitute and en-

ioys an income of £200,000
a year from industry and
government research pro-
jects.

Miscalculation

There are now only a hand-
ful of pocket colculator
manufacturers sl in busi-
ness compared with 50 or so
five years ago. Peak sales in
the UK were 5 million units
m 1976-77. Estimates for
1978~ 80 are 3-5 gillion! unit
sales worth £35 million, o

drop of £20 million on the

peak year according o John
Sivyer, marketing managern
of Commodore.

MPU COMPETITION

The manufacturer of Presfige EKilchenware iz offering
prizes for designs for the microprocessoer in the kifchem.
Ideas should be for a piece of kifchen eguipmeni making
maximum use of a MPU either in storage, preparaﬁon,
cocking er serving food, or with infermation prm:essmg such

as storage and retrieval of cooking recipes.

Double Viewing

The UK's largest maker of
colour TVs, Thorn Consumer
Electronics, is to double its
investment in automated pro-
cessing in its factories. The
plan is to invest £13 million
in an attempt to egual or
surpass the technigues used
by Japanese competitors who

Market analysts Mackin-
tosh Consultanis forecast
that the tofal Wesi Esmro-
pean market for electrenies
will be a2 record £25 pillien
in 1973 and £31 billion by
1982 at consiant 1977 prices.
Largest market is Germany,
followed b}r France.

- The i
On Fire Show to be held in London’s

Grosvenor House Hotel open-
ing on Februmary 27 is fully
sold out with over 200 stands
taken by exhibitors.

 Fairchild's 2440 Microflame
16-bit' 10MHz microprocessor
has made. its European de-
but. It is claimed as bringing
full minicomputer  capa-
bility on ‘a single micropro-
cessor chip. Software sup-
port system is Fire (Fair-
child Integrated Realtime
Executive).

Microflame T, a second-
deneration system, is already
in development and should
‘hit the ma:_'ket in mid-1979.
Other “hot” names in Micro-
flame are Spark, Firebug
and Blaze, sll being configu-
rations of the system.

Operation Drake, the lwo-
year voyage Jfor  young
pegple commemorating Sir
Franeis Drake’s circumnavi-
gation of the globe 400 years
ago, will use three Raeql

vhi. manpacks and four

‘pocket twoway Todios ia
keep the youny explorers in
‘touch during land-based ex-
ploration trips.

Everyday Elecironics, February 1979

hold some 10 per cent of the
UK market

In recagn;tzon of .'Lzs contr‘:butﬂms in the eudic/video p.eid,
the 1978 Audio Writer Award has been won by Barry Foi:

Betier known te our readers as Adrian Hope, he is omne
of the mast prolific freelance writers on Qudio, videg and
patents. Paying particular atienti to detnil and research,
fie writes for the majordty of cudic and video publicetions
and is the author of two books, one on Inventions and the
gtker on Audio.

Sponsored by BASF United Kingdom. the award, a silver
tuning fork and £300, was presented by Charles Mackerras,
the international conductor:
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TUNER AMPLIFIER

H-Fl SERIES PART 3

THI'S menth the remaining two MPO
- printed circuit boards are covered. i
These are board B—Control Unit and Co NENTS =
board D—Power Amplifier. BOARD D
Full component lists and fullsize Resistors See
p.c.h. patterns are imcluded. R82a.b  4-7kQ R9Zab  4-7kQ Sho
It is strongly recommended that R83a,b 180k Rg3a.b 5-6k0
only Grade 1 Fibreglass be used for RB4ah  100kQ Rofab 120k Tal
fhe pio b RE5ab  100kQ R95a,b 10k
R86a b 15kE2 R96a.b 100k page 92'
: Drilling details: R87ab  3-0kO RaTab  1kQ
: : _ . R28ab  15kQ R9Ba,b  1kQ
. (¢) normal component holes Imm. R8%ab 8200 ROGab  0-220 2-5W wirewound 10%
! (b) pushbutton  switches, preset R90a,b  100kQ R100a,b 0:220 2-5W wirewound 10%
v potentiometers, and {ferminal Rgiab 82k Rigiab 1RQ TW -
pins 1-2mm. All -'-W -L5% high-stability carbon film, except where otherwise stated (2 off
(e) board fixing 4mm. throughout) :
The procedure given last month S o =
HE -
zl;rﬂnu;gué’;tsﬁﬂigweg’m‘:;]e%QZiSdesmb]{,gg VR15a,b 4fglal'%>rlmr!ta! mounting miniature ‘skeleion preset RS type 184/5 IEI-
eight pushbutton switches must be VR16a,b  2-2k@ horizontal mounting miniature skeleton preset RS type 184/5
fitted to board B before other parts (2 off) I:
‘are mounted. Full details appeared
last month, see Fig. 2-T. Capacitors
&Sa b 100;:'5 gg{;stlyr%ne %%a,’h 47,@FF63Vtete<€t. double-ended
= ja,b 4-Tu elect. a.b O-1uF polyester
TRANS_ISTORS L o C48a b 10,u;F 83V elact. C54a,b 15ij pgl}f;tyreﬁe
. Transistors type BCI8ZL, BC212L C49ab  47pF B3V elect. *Chhah  2.900uF 63V elect. single-ended
-and BCE841, are encapsulaied in TO 92 Ch0a,b 220, F 53V elect, C56a,b 0-224F polyester
I epoxy packages, with the three leads Chla.b 100pFE polystyrene
“in line”, see Fig, 3.5h. Unless otherwise stated, all slectrolytics (elect.) are the small single-ended
Foruse in the 2020 Tuner Amplifier, _p.c.b. type. (2 off JEhIOUQIhDUL)
a special version of these transistors FMounted on main chassis
R i R S _ B ERE Semiconductors Socket
mended, Devices. So; th;_i‘eq:} AT SUD, TRi4a,b  BC182L/TO5 fipn silicon *5K8 Phones 3-pole chassis
plied with their leads “cranked” tfo TR15a,b  BCI182L/TO3 mpn silicon | jack socket Maplin
give the standard TOS configuration, TRi6a,b  BC212L/ 105 pnp silicon type HFGZA
see Fig. 3.5a They are suitable for TRi7a,b  BCI82L/ 105 npn silicon *Mounted on front panel
direct fifting in the appropriate holes TRiBab  BCI82L/TOSL npn silicon
in the p.chs. TR1ga,b  BC212L{105 pnp silicon :
IF devices without the TO'5 suffix "?Eg?ag gg%%ﬁﬁ%n smr*en] Printed Circuif Board
are obtained it will be mecessary to Sl b SIS R ; :
“form” the leads to conform to the *E;Rfigﬁ(}?. L|PU3—’;Apnp siticen T R
TO 5 arrangement before assembling 2 Mguntecrfooig re(;r‘pane!
‘on the beards. :
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Fig. 3.1 (left). Board D of the
2020 Tuner Amplifier: under-
side view showing printed
circuit {full size),

(| éi'.:.

L

L

i

TO8h

1078

03

TO7b D8 Tsh  Tod  TDSb Toeh @@ e TDSa Tosa

® ® ® @ ® @ ®@ ® ®
RYdp Rlb R37a

@
b o EJFAl-e G55t

éﬁgg'_xéz ;

il

coin  R9Zb

B IRIBL  ®ra
b
e

R91B

ol

I =

Fig. 3.2 (left). Board D of the
2020 Tuner Amplifier: top

%i view showing components in
vl position. NOTE: one side of
- Ri0ta, b goes to. TD2; not to

i

TD3 as shown in the circuit
diagram Fig. 1.2h:
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J COMPONENTS S8

i BOARD B

Resistors ; y
2 Rdfab  1MQ
-§ R4%ab 330k
. R43a,b 100k
: Rddab  1kQ
Rdba.b  1kQ
R4Bab  1-5kQ
1 Raja b  4-7kQ
E Rd8ab 47k
R49ab  18kQ
R50a,b  39kQ
Rota,b 27k
; R62ab  47kQ
‘Rb3a,h  330kQ See
| Rbdah 330k
= ma  Sh
|
| R67a,b 1k Tal
Rofab 2700
R&9a.b 8-2k02 page 82
R60a,b  39kQ
Rélab  5:6kQ
3 RbZab  2-7k0Q
] Re3ab 8240
RBda,b 470k
R65z,b 27k
Re6a,b  10ka
R67a,b  2:-7kQ
R68- 1000

i RB9a,b 1Bk

I Ri12a,b°  330kQ

| All LW 459 high-stability carbon film
S (2 off throughout, except RE8)

Potentiometers
*VE11 Bass 100k dual gang, linear
*®YR12 Treble 100k0 duzl gang, linear
*VR18 Balance 100k single gang linear
*VR14 Volume 100k dual gang. leg.
*Mounted on front pane/ ;

Capacitors (]@ g

il C23ab 2-2uF 83V slect.
| C24ab 2-2uF 83V elsct.
Il C25a.b 10uF B3V elect
. C26ab  0-22uF polyestar
C27ab 0:22uF polyester
C2B8ab 470pF polysiyrene
: C29ab 470pF polystyrens
s C30ab 2-2uF 63V elect
I C3tab 2-2uF B3V slect
C32ab 68pF palystyrens
‘ 3 C33a,b. 2-2uF 63V siect.

TBSa TB6a TH7o

e

2 C34a,b  0-047uF paolysster
I C35a,b 0:047pF polyester
- C36ab 3300pF polystyrens
] C37ab 10uF B3V eiect.
i C38ab 22pF polystyrene §% or sub-
miniature plate ceramic

| C3%a;b  10uF 63V elect,
i C66. AT 63V elect,
Unless ctherwise stated, all eiectrolyiics
(elect)) are the small single-ended p.c.b, Fig. 3,3. Board B of the 2620 Tuner Amplifier: underside view showing

type (2 off throughaut, except C66). printed circuit (full size).
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BCIBZ BC212,BC384 |_'_

BUT SUFFIX [TOS HAVE
LEADS PREFORMED T8 GIVE
05 CONFIGURATION.

b L
ox @ = |
a— TIP33A. TIP32A

T03FP

Fig. 3.5. Lead-out details for all transistor
types used in the 2020 Tuner Amplifier.

Pushbutton Switches
(Manufactured by Jean Renaud)
S8

Mono
S16 Aux
ST Aux?2 2-Pole changeover
512 Disc RS type 338-434;

Si4 LFE fiter | (Boff)

S15  H.F filter

316 Tape J

One 4.switch latching assembly (for
S10—S13) RS type 338:954; IT1 type
AANTF

S13 FEM. [ ITT type 440128

Sockets .
SK2a.bh Auxi phono socket
SK3a,b Aux 2 singie-hole-
SKBa,b Tape Out L chassis

SkKba,b Tape in mouniing
SKT7a.b Amplifier Out | RS type 477-848
SKBa,b Amplifier In |12 off in-all)
Semiconduciors
TR5ab BE3B4L/TO5 npn silicon
TRea,b BC212L/T0O5 pop silicon
TR7a,h BC384L/TO8 npn silicon
TR8ab BC2Zi2L/T05 pap silicen
TR9a,b BC384L/TE5 npn silicon
TR10ab BC384L[TO5 npn silicon
(2 off throughout)

Printed Circuit Board
B 210 = 96mm (see Fig. 3.3)

NOTE: Correction to Part 2, page 38.

A 242 < 96mm (see Fig. 2.1)
E 115 » 5Tmm (see Fig. 2.5)

See Bulk Components list (page 878)
and individual cemponents lisis for
full designation of all transistors. Con-
nection details are given in Fig. 3.5

OFF-BOARD COMPONENTS
Components marked with an
asterisk are mounied on the main
chassis assembly. Full details of all
metalwork will be given next month.

To be continued
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RADIO WORLD

Clarity and Air Traffic Control

'HE relatively poor clarity of some
civil aircraft radio systems (at least

to:the outsider) is becoming a matter

of concern to some communications
engineers. An American, Richard G.
Davaney, has on several occasions
recently iried to raise this life-and-
death issue publicly and asks “Why
is this state of affairs iolerated and
never mentloned or cited as a
problem?”

He claims that tapes from the 1978

San Diego air disaster were completely
unintelligible to the average listener,
adding that when they were used on
television “it was necessary not only

to have someone repeat the con-

versations, but also to print an overlay
of sub-tifles . .. | cannot believe these
scarcely understandab[e communica-
tions are not at least partly respmable
for accidents and near-misses.’
Ceriainly mis - understood radio
messages appear ito have played a
tragic part in the world's worst air-
disaster in the Canary Islands in 1977,
apparently brought about by a mis-
understanding or mis-hearing of the
instructions from the control tower.

Broadcast Receivers

In centemplating the change of
BBC Radio 4 to 200kHz (1500m) in
this column last October; | suggested
that interfererice might prove a more
serious problem than had been
anticipated, due to such guestions as
radiation from fielevision receivers.
This indeed ssems to have happened
plus a further problem that few
foresaw: ''image"’ ({second-channel)
SPUrious responsss on a considerable
number of receivers to the 1152kHz
Independent Local Radio stations
and pariicularly LBC in London.

it is a simple matter of mathematics:
i you have a receiver with an inter-
mediate frequency of around 475kHz
then, It the set is iuned to 200kHz
there will 12nd {o be & response to
any station on 200 + (2 x 475) or
1150KkHz, resulting in an audible beat
with 1152kHz, of it very near to the
ILR station, breakthrough of the
programme material. Curiously, this
should have similarly resulted in
interference from the old frequency
of 1151kHz to Radio 2, vet apparently
there were few complaints. May be
all former Radio 2 listeners had
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receivers with either betier pre-mixer
selectivity or with intermediaie
frequencies safely below about 470kHz.
One answer, of course, is to re-align
the if. of receivers suffering inter-
ference.

Better Receivers

One result of the: reshuffle of the
frequencies is that many people have
suddenly become aware of the
relatively poor design of the front-ends
of many m.f./l.f. broadcast receivers.
t was not always so. At one time
many ingenious designs with band-
pass cireuits providing pre-mixer
selectivity of a high standard. variable
i.f.  bandwidth, push-button and
motorised tuning were all part of the
broadcast receiver scene.

As others have pointed out, it is a
fallacy to believe that medium-wave
a.m. reception is inherently sscond-
class, much inferior to w.h.f/fm.
reception. Apart from some limitation
of dynamic range, the present
deficiencies are largely man-made;
often stemming from the megawatt
approach to external broadcasting
en'm.i,

There are a number of ways in
which we could significantly improve
the ability of receivers to reject inter-
ference; One such system would be
the use of binaural synchronous
detection which exploiis the coherent
nature of the two sidebands as
compared with the non-coherent
interference: Less complex would be
the practical development of hemo-
dyne, direct - conversion broadeast
receivers,

Satisfactory (although complex)
technigues for synchronous detection
for a.m. signals were put forward
over 20 years ago by J, P. Costas and
still turns up from time to time, most
recently in "IEEE Transactions on
Consumer Electronics’ (August 1978)
by Hudson, Castle and Krauss: This
design uses iwo type 561 integrated
circuit phase-lock- Ioops but unfor-
tunately also requires some ‘close-
tolerance phase-shifting components.

Onz= suspects that synchronous
demodulation for broadcast receivers
will never become popular until some-
one produces an integraied circuit
chip that does the whole thing and
makes it as simple as the commen
diode demodulator. But more the pity!

Hair-pins and HF Radio

A name that has long been
associated with a high standard of
short-wave receivers and components
is Eddystone. But few of those who
have used the firm's equipment know
that it all started when women began
to cut their hair short in the period
following the end of World War I

The Eton crop, the bob and ithe
shingle meant a falling demand for
ihose now almost forgoiten Wwire
hair-pins. This was a disturbing trend
forthe Birmingham costume-jewellery
firm of Jarrett, Rainsford and
Loughton who had a factory geared
up to turning out six tons of hair pins
each week. It was in fact G. Siration
Loughton who in 1822 took this part
of the firm into the radio business as
cne of the companies associated with
the old British Broadcasting Company.

The competition was intense and
some five or six years later Harold
Cox and Arthur Edwards changed
the emphasis from medium to high
frequencies. This soon resulted in
such sets as the Eddystoné All-
World Four which in its “ani-proof’
aldminium die-cast case brought
pleasure to many tea and rubber
planters—and in doing so helped to
pioneer the concept of “‘rrop|cal|sa~
tion” of radio equipment.

Later Eddystone helped pioneer
police v.hi. radio providing an
emergency communications network
for the London police just a few weeks
before the ouibreak of war in 7839
The company suffered severely in
the blitz and were forced to move into
the old West Heath Lido or “The
Bath Tub" where it became perhaps
the first radio company ever to operate
fram a swimming pocl.

Much later, in the mid-sixties,
Eddystone became and has remained
a fully-owned subsidiary of The
Marconi Company on its long frek
from hair-pins. to high-grade hi.
receivers.

Sunspots and Weather

Many short-wave listeners and radio
amateurs have long compared the
daily variations of the ionosphere, due
{o sun spot activity, with the ever-
changing British weather. But is there
really’ @ link? During the pastcentury
more than 1000 articies have been
published which either claim or refuie
correlations between solar activity
and some feature of terrestrial weather
or climate.

Bui it is only relatively recently that
investigations do appear 1o reveal at
least some definite sun-weather
signais: for exampie the 22-year solar
magnetic cycle does appear to be
linked with a regional drought cycle;
while the mini-ice age of the Maunder
Minimum (1645 fo 1715AD) linked. a
long cold period with a peried of
remarkably low sunspot activity.
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The professional scopes
v've always needed.

When it comes to oseilloscopes, you'll have 10 go a long way ta
equal the reliability and performance of Calscope.

Calscope set new standards in their products, as you'll discover
when vou compare specification and price against the competition.

The Calscope Super 10, dual trace 10 MHz has probably the
highest standard anywhere for a low cost general purposs
oscilloscope. A 3% accuracy is obtained by the use of stabilised
power supplies which cope with mains fluctuations.

The price £21 9 plus VAT.

The Super 6 is 5 portable 6MHz single beam model with easy
to use controls and has a ime base range of 1usto100msicm
with 10mV sensitivity. Price £1862 plus VAT.

CALSCOPE DISTRIBUTED BY
Marshalls Electronic Components,
Kingsgate House,

Kingsgate Piace,

London. N.W.6.

Audio Electronics,
301 Edgware Road, London W.2. P.O.Box3
Tel: 01-724 3564 Rayleigh, Essex.
Access and Barclay card facilities Tel: 0702 715 155
(Personal Shoppers) Mail Order

CALSCOPE

ALL PRICES INCLUDE VAT AND FIRST CLASS
POST. ADD 15p. TO ORDERS UNDER £5. COPIES

Maplin Electronics Supplies Ltd.

MAGENTA ELEGTRONICS LTD

EH12 = CALAIS ROAD, BURTON-ON-TRENT, STAFFS. DE{2 (UL. PHONE
02 §3 65435 CATALOGUE — SEND 3

E.E. PROJECT KITS TEACH. IN .18

COMPLETE KIT £14:50
Make us YOUR No. 1 SUPPLIER of KITS and COMPO- INCLUDES FREE COMPONENT IDENTIFICATION
MENTS for E.E. Projects. We supply carafully sslacted sets CHAR

AL PARTS %\l”f\l‘l‘.i%?g TS0k EATH ERRS
of parts to enahle you to consiruct E.E. pmzec:n Appropriate =
PEsle) ¥ 1.C. e Taeaaa  ELih

proieutni=ams=ampiétemmfuawnrmcoupausnr 1979 ELECTRON'CS
CONSTRUCTORS CATALOGUE

OF EEE. CONSTRUCTIONAL ARTICLES 30p.

EDENTIFICATION SHEET. We supply—You construct,

CHOKE WARNING DEVICE, Feb. 79
£5.05 case Tip

AUDID MODULATOR. Feb. 79. 21-44
fesg case and pins.

LW CONVERTER. Feb. 79. £3:95
case £1 25,

THYRISTOR TESTER. Feb. 79. £2-08
Inc-case.

ADJUSTABLE PSU. Feb. 79, £15-38.
Case (horizontal layout) £3-54 extra.
ROULETTE. dJan, 70, £16-80 less cass,
"IM FIRST. Jan. 79. £3:06 less cases,
LIGHTS REMINDER. Jan. 79. £3:50
Inc. case.

COMNT. TESTER. Jan. 79. £2:85 less

casE.

MIC AMP, Dee. 78, 22-19 inc. case.

FUZZ BOX Dac. 78. £4:36 inc. casa,

VEHICLE IMMOBII.ISER Dec. 78. £3-77

case extra 71D,

WATER LWEL ALERT. Nov. 78,

£4:-T7 Inc. cases,

“HOT LINE" GAME. Nov. 78. £3-83

less case & rod.

AUD!O EFFECTS OSCILLATOR. Nov-
78. £2-75 Inc. board & case.

EHBSCRIBERE TELE TEL METER.

Nov, 78. £15:35 case exira £3-75,

FUSE CHECKER. Oct, 78, £1-40 Inc.

case.
C.MOS RADIQ. Oct. 78. £7 55 Inc. case.
TREASURE HUNTER. Ock 78. £14-39

“inc. eases less handie & coil former.

GUITAR TOME BODSTER. Sspl, 78,

‘£4-13'Inc. case and p.cib.

S0UND TO LIGHT. Sept. 78. £5-T7
Inc. casa.

FILTER, £1:25,

SLAVE FLASH. Aun. 78. £2°66 inc, case
less SKi1.

LCGIC PROBE. July 78. £2-29 inc. case,
INSITUTRANSISTORTESTER. June
78. £4-43 inc. case.

VISUAL CONTINUITY CHECKER,
June 18, £2+36 inc, case & probes.
FI.ASHMETER May 78, £8°67, case exira
£1:25

POCKET TIMERE. April 73. £2-82 inc.
case.

WEIRD SOUND EFFECTS GEMERA-
TOR. Mar. 78, £3-84 inc, case,

CHASER LIGHT DISPLAY. Feb. 786.
£15:78. Inc, pic.b. case extra £3-54.
AURIO VISUAL METRONOME. Jan.
T8. £4:17 inc. case.

RAPID DIODE CHECK. dan. 78, £1-87
ing. case.

AUTOMATIC PHASE BOX. Dec. T7.
£8-45 inc. p.c.b, & case,

VHF RADIO. Nov. 77. £11-06 inc. cass.
ULTRASONIC REMOTE CONTROL.
Nov./Dec. 77. £13 22 inc. cases.
TREASURE LOCATOR. Oct. 77, £8-77
fase extre £2-32, Less handle & coil
ormer.

ELECTRONIC DICE. March 77.£4-08inc.
f=-t2 N

S0IL MOISTURE INDICATOR. June:

77. £2-82 inc. case and probe.
PHOME/DOORBELL REPEATER. July
T1. £4'92inc. case.

SHORT WAVE EEI:EIVER. Aug. TI.
£10-88 case exira £1:25,

CAR BATTERY STATE INDICATOR
Sept. 78. £1-54 less case ing, PCB.

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 INDISPENSASLE GUIDE FOR COMSTRUCTORS. FULLY INCLUSIVE

PRICES RIGHT NEXT TO THE PRODUCTS MAKE ORDERING EASY. NO MINIMUM
ORDER — ALL PRODUCTS STOCK LINES. FIRST CLASS DELIVERY OF FIRST CLASS
COMPONENTS. SEND FOR YOUR COPY AND SEE HOW EASY IT IS TO USE THE

MAGENTA CATALOGUE!

WRITE TODAY ENCLOSING 3 = 8p STAMPS,

HULTIHETER TYPE %, 1,000 op.v.
bes 2% x 33" » 1" £5-85.

MUL‘!’IMETER TYPE 2. Zﬂﬂﬂn D BLY.

g:gl cese and orobes 57 x k¢l

5.

ANTEX X25 SOLDER!NG IRON 25W.
ides! for elactronics £3-8!
S_?LDERSIHG IRON STﬂﬂD. ANTEX
ST3 EL-8
DESOLDER BRAID. §20.
HEAT SINK TWEEZERE. 1

DESOLDER PUMP. Easyio .:se £5-98,
SIGNAL INJECTOR. £4-98,
DENTISTS MIRROR. Adjustable £1-70.

TELEPHOMNE PICK-UP COIL. 65p.
SPEAKERS. Minizture 8 ohm 53p. B4
ohm 85p. 80 ohm £1-15,

EARPIECES. Crystal 38p. Magnetic 15p.
STETHOSCOPE ATTACHMENT fils
our earpleces 53p,

HEADPHONES. MONO. 2K Patded
Supericr Sensitive. £2-38,
HEADPHOHES. STEREO.

=3-B5.
INTERCOM. 2 STATION. £5
INSTRUMENT SCREWDRIVER SET.
& precision scrawdrivers with biades from

8 ohm.

0-8mm te 3-8mm. £1-53.

MICROPHONE DYMNAMIC 800 OHM
CASSETTE TYPE with 8 5mm jach plug
and plastic desk stand. £1-25.

JEWELLERS EYEGLASS. 93p.
TRIPLE MAGNIFIER, £1-15.
BUZZER. 6V T4p. 12V Tip,
F.M. iNDOOR AERIAL. 45p.

DOING IT DIGITALLY

New Serjes: fate kit or te parts IN STOCK NOW for FAST DELIVERY
by FIRST CLASS POST. All top guality components as specified by Everyday Elec-
tronics. Qur kit comes completawith FREE T‘I'L and COMPONENT IDENTIFICATION
CHART. Follow thig ed | serigs iioday—and iearn about digital efecironics.

SEND £22-85forthe TTL TEST BED, 23-75 for ADDITIONAL COMPONENTS (5 montha).
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MICHO CHImEs | Electronic Air Freshener Kit
FROM THE INVENTORS

OF MICROPROCESSOR
MUSICAL CHIMES

This. nove! kit contains
everything you need to make
one of the most advanced
air fresheners of its kind-
Styled to take its place in
any room in your home and
do its job quietly and un-
obtrosively.

ONLY £7.95

: 5 T + S5p P& P.
This easy to build kitincludes:
2 TMS1000 Custom MPU Chip
3 SpeCIaI purpose deS_igned case The automatic timing circuit switches on 2 fan for 2 few seconds at regular
1z FU"y dn”ed and |egended PCB intervals to send 2n odour neutralising fragrance inte every corner of your

: 2 . room.

% A” tfanSlStOfS, RES!StDFS and Capacﬂors The kit includes components for EITHER 2 4 or |5 minute timing circuic,
2 Fullset Of mechanical par‘ts miniaturs D.C. motor and moulded parts in hizh impact styrene to provide
e Smart faSCja |abels an easily maintained, elezant appearance.
% IC Socketand Loudspeaker - - _
# Really Low Price! As featured in Nov EE

only £8.95 = 55p pé&p
TMS 1000N - mpoo274 Micro- GHEENWELD

computer chip available separately if 443 Milibrook Foad Southampton S0O1 OHX
required. Full 24 tune spec device
supplied with data sheet and fully
guaranteed.

BUILD-IT-YOURSELF
New low price only £4.95 inc. p&p | -
(Only present 24 tune repertoire currently available.) N Ew E BIE[SCTSEEQEIL((!T
New price for the original INSTRUMENTS WITH
EASY STAGE BY STAGE BUILDING
CHROMA-CHIME 24 tune model! INSTRUCTIONS—IDEAL FOR THE AMATEUR
Due to the fantastic success of this product —

rightacross the World we are able to offer MULTI RANGE TEST METER

fat only £9-95 iy 5p p&p A general purpose meter covering all usual
Comes complete with: ranges of A.C. and D.C. volts current and
% TMS1000Micro % Fully prepared PCB resistance measurements

%= Superbcabinet # All semiconductors 3

AIRs & Cs % Loudspeaker AUDIO SIGNAL GENERATOR

Switches&pots % Socket&Hardware

e

Fully detailed kit manual New de_sign covering 1_0HZ FO 10KHz
and variable output. Distortion less than
ALL CHROMATRONICS PRODUCTS 0-01% Ideal for HIFI Testing.

SUPPLIED WITH MONEY BACK GUARANTEE

—————— e —— OSCILLOSCOPE

TO: CHROMATRONICS, RIVER WAY, HARLOW, ESSEX. UK.

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

= —-SEND NOW FOR FREE DETAILS ---

lenclose cheque/PO value £ - I To LERNAKITS, P.O. Box 158, Jersey. I
_ordebitmy ACCESSfBARCLAYCARQEccount no.

| | | | ! | | | | ] 1 I | i | | ! l MName '
Signature [ Adiees I

- o ames s T T T s Do ChE ST NN S S S S S

SeHromatrenics | - e

Everyday Electrounics, February 1979



BRIGHIRH

PCB ALTERNATIVE

I have formulated a method which combines the
versatility of stripboard with the neatness of printed
circuit boards. The idea is fo drill holes in a Blob
Board according to the p.c.b. diagrams given.

All one has to do then, is to wire the components
to the nearest “pad’ and where they do not exist wire
links can be used. In my opinion this produces a neat
looking board. A further advantage is the tracks on
Blob Board are already pretinned, making soldering

far easier. R. Reid, Northants

SPACER
AND
HOLDER

When cariridge fuses of the ceramic type have
“blown”, and the metal caps removed a very cheap
stand off, insulated pillar, or spacer is the net result.

A small. battery holder for two penlight, HP7
batteries can be made from a matchbox. Four brass
paper stud fastensrs are used. The two at one end are
joined together, and the other two then form the
positive and negative terminals, The cover is then

slid on, to provide a neat inexpensive battery box
C. Sear, Cardiff, S. Glamorgan.

TRACK CLEANER
When cleaning up the flux and solder threads from
0-1 inch stripbeard, I have always used a fine toothed
junior hacksaw blade. The set of teeth just fit the
space between the tracks, and it is a very Simple
matter to draw the blade gently along, leaving behind
completely clean recesses between fracks.
Rev. J. H. Hart, Liverpool.

EE CROSSWORD No 12 & D.P.NEWTON

ACROSS
3 Aerial network.
5 Not very hard-wearing?
7T Hifi characteristic
achieved by Dalby (24).
9 Originzl places of supply.

10 Large pile.

11 Chaotic material,

12 The means of circuit ad-
justment, generally.

13 Techniague for the growth
of transistor crystals,
partly in a taxi

15 As far as circuit baards
are concerned, this is no

picture.
17 Sub-atomic particle.
‘18 Projectile emitter Dbut

usually. of electrons in
our business,
19 His pace is slow.
21 Appertaining to heat
22 A catching ring, in part.
23 Periphery.
24 Not ‘'on fop.

DOWN
1 A compuier bype.
2 Freguent relationships
between waves,

3 Doping part of eleven
FCTOSS.

4 Line about which a body
rotates.

5 Amorphous form of a re-
sistive conductor.

& Beaction with a faet to

give a fragment.

Barely but more than' ob-

serving in a regular,

repetitive way.

10 A waxy base for a chip.

12 River-hed station?

14 Registered invention.

15 Partly learned and well-
deserved.

16 Upset green-tea for elec
trical creation (Amag.).
18 Naturally occurring crystal

with semiconducting
properties.
20 To tick over lazily.
21 Pipe with picture proper-
ties.
22 Short wave to begin with.
Solution on page 117

o
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THYRISIOR
[6]li}

By P. C. O’'Neil

AN INDISPENSABLE TESTER
FOR QUICK GO0—NO GO
TESTS ON A VARIETY. OF
THYRISTORS

HYRISTORS, or to give them their
proper name, controlled silicon
rectifiers, c.s.r. for short, are be-
coming more and more popular in
circuits and are being used in many
instances to replace relays.

The ihyristor works on the
principle of acting like an infinite
resistance between the anode and
cathode in bhoth directions. Yet
when a small trigger current is
applied to the gate terminal, it be-
haves like a rectifier, allowing cur-
rent to flow easily in one direction,
but acting like a high resistance to
reverse current.

The purpose of this unit is to test
the amount of gate current needed
for it to become conducting and
also to indicate if it is either short
circuit or open circuit.

FUNCTION

The unit is very simple to
operate. A suspect thyristor is con-
necied to the unit via the three
test leads, noting the correct con-
nections. The only confrols are 52,
the ow/orFr switch, S1 the sHoORT
circurT test, and VR2 the gate or
trigger current control. Preset VR1

: EA‘H{J

e .,\“ -y B 4
i : s - T 09" P 9 i
k2 [Triccew R e T
o HCURRENT =% e |
s : = Sy .‘::;}“éﬁﬁﬂe ay :
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e = j e e
7 1 ziSHQRT CchUIT] _. _: { ]TH\*RJSSDR @ .
e = N Aoz
i DS o
= 5.5

Fig. 1. Circuit diagram of the Thyristor Tester. Tha thyristor under test is shown daofted.

108

is used to correct tolerance errors
on VR2,

Power is applied to the unit, and
S1 depressed. If the light emitting
diode illuminates, the diode is
short circuit and should be dis-
carded. If the Le.d. does not come
on, VR2 is rotated slowly, until a
point is reached where it does
illuminate. The amount of gate cur-
rent needed fo switch or irigger
that particular thyristor can then
be read off the scale.

CIRCUIT DESCRIPTION

The circuit diagram of the
Thyristor Tester is shown in Fig. 1.
The first part of the circuit is a
simple voltage regulator compris-
ing TR1, R2 and Zener diode D2.
These together produce 5 volts at
the emitter of TR1. This regulator
was thought necessary in the event
of an ageing battery. The 5V out-
put will remain stable, whereas an
ageing battery will produce a lower
voltage thus altering the calibra-
tion marks on the scale.

The second part of the tester
actually tests the thyristor. Using
the value specified for VR2, the
gate current can be altered from
20 milliamps to 100 microamps. It
thus covers all the likely currents
needed.

Push switch S1 is a push te break
tvpe. When this is depressed, it

Everyday Electronics, February 1979



70/ CROCODILE CLIFS

Fig. 2. Complete wiring details for

the side of the case.

be glued onto
It would be advisable to

are required to fit as shown.
wires for the test leads:

COMPONENTS Wwﬁﬁ‘%

Resistors See
R 39002

Re 4700

Both LW carbon =5%

page 92
4700 miniature vertical

preset

VR2 47kQ lin,

Potentiometers
VR

Semiconductors
TR1 BCI107 npn:silicon
D1 T1L209 red l.e.d,
D2 BZY8BC 5:6V
Zener

400mW

Miscellaneous
S push-to-break release-
 to-make push switch
S2  s.p.stotoggle
B1 gV PP3 battery
Stripboard 0-1 inch matrix
10 strips = 12 holes: small
plastic case 80 x 60 x 40mm
“of similar: batiery clip for B1,
three small crocodile clips:
small rubber grommeis (3 off):
small pointer knob for VR2:
material for scale; flexibie and
standard copnecting wire.

S i
i

the unit, In the prototype the small piece of stripboard
was not fixed down, being suspended anly by the wiring. Alternatively one edge could
When mounting VR1 some manipulation of the leads

Fis
et
it

b S il B B S s T

OOOOOO..OOOOI

123 4 567 89 012 1a0

Fig. 3. Full size scale as used for the =
prototype. Note that although the size
will be correct, the markings will not

use different coloured connecting necessarily be so.

- - . e -
Components mounted on the stripboard.
No breaks are required in the copper strips.
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cuts off all gate current to the
thyristor. If the le.d. remains
alight, the anode/cathode section
is short circuit. If the led. fails
to light at all, then there are two
possibilities:
1. The c.sir. is open circuit. No
current can flow in any direction.
2. The c.s.r. reguires a gate cur-
rent greater than 20 milliamps.
However, this is unlikely, and the
device can be considered as use-
less for experimental work and
be discarded.

The main part of the circuit is
constructed on a piece of 0-1 inch
matrix stripboard having 10 sirips
by 12 holes. There are no breaks

to be made on the board, and this

together with the remainder of the
wiring is shown in Fig. 2.

Neo drilling details have been
given for the case as they depend
on a large extent what size is nsed.
The prototype had overall dimen-
sions of 80X 60X40mm, and this
seems a reasonable handy pocket
size.

As the test leads are snbject fo a
great deal of Hlexing, they should
be of thick multistranded wire.
Remember to fit grommets in the
case to prevent any wear on the

leads. The test leads are fitted with

small crocedile clips.

If one wishes a smail transistor

socket can be fixed to the fromt
panel thus making life easier when
iesting the small TO5 type
thyristor.

SCALE

To some extent the calibration
points on the scale shown in Fig.
3 could vary from one model con-
structed to another. For this reason
it is better to individually calibrate
each scale, although as a last re-
sort the markings given can be
used.

For accurate calibration a voli-
meter and ohmeter are required.
The accuracy of VR2Z depends to
some extent on, {a) its tolerance

and (b) the setting of the preset

110

5126
: D Dk _ao : A U :

& k= CATRODE  g= GATE. & = ANODE

o T

Fig. 4. Examples of thyfi_s’(or leadouts expected to be encounted in normal work. These
are only representative, so check with manufacturers data for Iatest information.

VR1. Let us asume that VR2 has
100 per cent accuracy and VRI is
setto 2500) and VR2 is zero.

Ohm’s law tells us that:

I——-E=i=..2(}mA.
R 250

Thus we have our first calibration
point, =

If now VE2 is set to ifs maximum
value of 47k, agam ohm’s law
tells us;

= — (-00010582
R 47250

or approximately 105xA. This gives
1s our last calibration point.

The remainder of the poinis can
then be worked out and marked
accordingly.

Alternatively., known working
thyristors can be used to give the
likely gate currents encounted in
most mstances.

IN USE

The Thyristor Tester is very
simple to use. Select the thyristor

to be tested and connect it the
right way round to the three croco-
dile test clips. Switch on and press
S1. If the l.e.d. lights the thyristor
is short circuif and is discarded
with no further testing.

If the led. does not light, a
further fest is made. Rotate VR2Z
slowly until a point is reached
where the Le.d. lights. At this point
the thyristor has been turned on,
the trigger curreni, the amount
needed to turn it on, can then be
read of the scale,

If this fest is correct then the
thyristor can be used for normal
work. Neote the tester will only test
for the aforementioned condiiions,
it will not check the thyristor for,
‘say, voltage breakdown.

LEADOUT CONNECTIONS

The drawing of Fig. 4. shows
some of the many leadout connec-
tions of popular thyristors. There
are of course many more, so it is
wise to check the leadouts before
testing by referring to manufac
turers data. X

The completed Thyristor Tester fia_ga;_hé&“
with a representative selection of thyristors.
)

2
]
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FAST ANDEASY FASTANDEASY FASTANDEASY FASTANDEASY

Britain’s Best
Breacdboard Buys:

Lektrokit Super Strip $S2

Only £11.05inc. p & p and VAT

Super Strip accepts all D/P's—as many as nine 14-pin ata
time—and/or TO-5s and discrete components. With
interconnections of any solid wire up 1o 20 AWG. And no
soldering. Super Strip has 840 contact points, combining &
power/signal distribution system with a mairix of 640
contacts in groups of 5. Disfribution system has

8 bus-bars, each with 25 contact points.

Lektrokit Breadboards
and Bus Strips
From£3.25inc p & p and VAT

‘The modular, solderless systemn! Breadboards that link
togeihier for any size, any configuration. With pitch 0f 0.1" to
accept all IC’s. Just take each component, choose ifs hoie

and pushitin.
BREADBOARDS BUS STRIPS
Mode/ Contacts  Price, each Model Price
2641 840 £8.32 212R £1.78
2481 480 £6.65 208R £1.62
2341 340 £5.75 206R £1.45
2171 170 £3.05

{All prices include p & p and AT}

Lekirokit s A

All-Circuit Evaluators

Seven ACE models from £12.53

—all prices inc p & p and VAT

Just plug in components and make connections with ordinary 22-gauge solid
wire. No soldering. Build any working project complets as fast as you could lay
out a circuit diagram befere.

FAST AND EASY FAST AND EASY FAST AND EASY FAST AND EASY

>' ACE 200-K (728 contacis: £12.53) and ACE 201K (1,032 contacts: 2186, 75)
2 come in kit form.
2 | To Lekirokit Limited, London Road, Reading, Berks, RGE 1AZ Z
g Tel. Reading (0734) 668116/7. S
= Plsase send me the name of my nearest Lekirokit dealer—plus FREE ca!alogue ;
. Pleasesu the following (list items required
2 Lektrokit's policy is the right product, I PRl 9 ( i ) '
pal | Whatcver e profect, BUINENGNPACS. || R | oo oo i e oS o e i s
angiltaﬁga;ked ByEsanid: cRicHE l ......................................... |.enclose P.O!/cheguefor£.......

S Send for the name of the dealer nearest | (Allow 28 days for delivery. All prices above include packing, postage and VAT).
7 you—plus a FREE full-colour catalogue.
> I T e et A N e e A ARSI A A e o e S e i
'HE Write to:- LEKTROKIT LTD., London J Addeess T e T aa
a Road. Reading, Berks. RG6 1AZ. Orsend |

enlipons | L R e L S e S e A e e e R e e
= ; l EE4
‘.

I3 ANV LSV ASVYI ANV LSVd ASVIANV LSV4 ASVIANY LSV ASVIACNY LSVd ASYI ANV LSVd

LEKTROKIT COMPLETES THE CIRCUIT
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WATFORD ELECTRONICS

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

Send S_A.E. for descriptive leaflet.
VAT please add 8% to all kits. P & P 30p on orders under £10 00.

“EDUCATIONAL KITS OF
EXCEPTIONAL QUALITY”

{AUDIO magazine)

ENJOY YOURSELF!
Build a
'SUNDAY KIT'
this weekend

American Patrol FMIOIK
Siren Kit * illus. £7-70°

Electronic Bird Kit FM102K
£6-20*

Dawn Bird Kit FM103K
£8-80*

Water Detector Kit FM104K
= illus. £6-20"

Cycle Flasher Kit FMI105K
* illus: £6-45*

2 Diode Buzzer FM{0TK
Time Kit £8-50"

Photo Electric FM108K
Switch £6:20%

Flashlight & Mini  FM109K
Lighthouss Kit £6-20*

THIS IS A POWERFUL
RADIO RECEIVER!

The same kit is also 150 other different

Mini Electronic FM111K
Organ £7-95

actual working projects e.g.:

Compuier & Logic Circulits, Radio Receiver, Transmitter,
gectlru{ni%;;én ;I;ltmerLLighl Amplifier, Audio Generator,
ondrol =l e, g
Detector, Siren, Horn, Burzer, S Q"al Trac‘;.erf lru-?clor s
Bird, Melroncm& , BEier, graph,
Qs cell light & ound contral, Photeradio Receiver, Radio
Photogun, Light Oscillator, Recalver/Microphone Mizar.
Light Switch, Light and Sound lluminometer, Volimeter,
Morse Code. Ammetar, Sound Level Mefer,
Field Strength Mstar, Ohmmeter, Diode & Transision
_gwmmstgr. Sphycomster, Eic., Eesteé.t Transparency Indicator
e ic., Efc

The above is just & selection of the circuifs available— NEW FRO M TUAC

you can alse desjgn yeur own circuits with these supetb
new Denshi-Gakken "EX" construction kits:

No previous experience of electronics is required but
you'learn as you carsiruct and have a great deal of fun
too. The kits are compietely safe for anyore 10 use.

Kits are complefe. with very extensive construction
manuals PLUS Hamlyn's "All-Colous” 160 page book
“Electronics! (free of charge whilst sfocks fast).

ALL KITS ARE FULLY GUARANTEED. Add-

on sets (fo increase the scope of each kit) are % " _
available, plus spares and accessories as required. 7" x 9" x 13" ULTRA QUALITY HIGH POWER 5" x 5" x 2
New D.C. Coupled Design

150 PROJECT KIT £35.75 60 PROJECT KIT £25.75 AMPLIFIERS
i 120 PROJECT KIT £33.75 30 PROJECT KIT £18.95

TRANSISTOR UNIVERSAL AMPLIFICATION CO. LTD.

PHONE 01-672 31377672 9080

MANUFACTURERS OF QUALITY AMPLIFICATION AND LIGHTING
CONTROL SYSTEMS

Featuring—Electronic Shor Open and Thermal Coetload Protestion,

;| 100 PROJECT KIT £28.25 15 PROJECT KIT £16.75 Brisf Spsc.—input Sensitivity 0-775 . RIS, (DD-B at 251
| i Frequency Response 20 Hz —20°KHz TH D, 2t full power 0475
| _ Humand Moise—100/dB Relative full output.
| Prices include educational manuals, free book, VAT, T.D.500 e SR e |
i p & p (in the U.K.). Pt 300W mto 2 Ohms 2_v\'\-|nmn hirm=: 140V into 0
Written Guaraniee, list of Low-priced Books for the Proner apply RSB, e £30:00
i | Electronics Hobbisis, introduction o the British N
Amateur Elecironics Club. T.D.150 150w ino 2 Ohms. 100W 08 Ohms £26:25
2 s PO T e O e e L #1850
Callers at 20 Bride Lane will be very welcome. i i
i Trade and Educationzl enquiries invited. T.D. 150 60 veision 50W inta 8 Chms. 0W into 16 Ohmis ... £E17-75
| &8 Boar surpiy P B0- L A S e E1S50
2 Cheque/P.0./Barclaycard/Access No. (or 14p for illus- Mote—P S 300 will drve 2 T.D. 150 amplifiers
trated literature) to DEPT. EE. Al tutput ratings 26 AL 5. continuoys Sine wave cutput
| Rl : . E TO ORDER BY POST
| ELECTRONI-KIT LTD. Make chegues/P.0.= pavable to TUAC LTD., or guote Access/Barclay Card Nou (We
| accept holders phone orders 01-672 3080},
| 20 BRIDE LANE, LUDGATE CIRCUS, : :ﬁi.’:"lm 121 CHARLMONT ROAD, LONDON SW 17 SAB.
HAR
| LONDON ECISY DX (01-353 6430) Send stamp I'nr aur fres 36 page catalogus of LIGHTING 2 AMPLIFIER MODULES, sic.
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Treasure> Hulers

of readers have
on a disadvantage
12 metal detectors
Treasure Hunter,
» inability of the
operator to v the meter and
see where he pr she is going at
‘the ‘same time To evercome this
problem an audio unit
which will small loud-
speaker has b
unit produces
one indicating
and the other
ferrous matern:

CIRCUIT DE

The: cirenit d
on unit 15 sho

of meter-ind
such as the
and that is;

0 different ftones,
 ferrous material
dicating a non-

issue. This volfage is compared by
comparators IC1 and IC2Z to a

By N. Hunter

reference voltage set by VRI.

When the input voliage exceeds
this reference level, by an amount
determined by the setting of VR2a,
the output of IC1 goes to +9V and
causes the astable mulfivibrater
composed of TR1 and TR2 and
associated components to  start
oscillating. The output of the
multivibrator passes to an amplifier
formed by TR1 and TR2 which
drives a loudspeaker. The volume
is contirolled by VR3.

When the input voltage falls
below the reference veoliage by an
amount fixed by VR2b the output
of TC2 goes to +9V, but is
attenuated by R3 and B4 thereby
causing the multivibrator to oscil-
late at a lower freguency.

If the input voltage is within the
threshold window set by VR1 then
neither comparator output goes fo
+9V and so the astable will not
oscillate i.e. no fone is produced
in the londspeaker.

CONSTRUCTION

Most of the components are
mounted on a prinied circuit board.
The full-size master patiern is
shown in Fig. 2. There is nothing
critical about this layout and in-
deed the unit could be constructed
on stripboard if desired.

With reference to the layout
of the topside of the board in Fig.
2, begin by inserting the passive
components, the resistors and capa-
citors, and then taking note of the
polarities mount the diodes D1 to
P3. Next the i.c.s can be inserted,
again taking careful note of the
correct orientation. It is adviseable
to use a heatsink on the leads of
the transistors and diodes when
soldering and use sockeis for the
1LOS.

Having mounted resistors R1 and
R2 direcily on te VR2, the controls
and loudspeakers can be wired as
shown.

WIRING TO MAIN BOARD

Attach sufficient lengths to reach
the main Treasure Hunter board.
The type of connection between
the two units will be a matter of
cheoice e.g. soldered connections,
jack plug/socket, banana plugs/

Fig. 1. The complete circuit diagram of the Treasure Hunter Sound Adaptor.

VR
L 47k

3 :'.-f\i'ﬁi'-é}' ~

[SETNULL | &

OV
St CRARGN
- MASTER :

> i'vb_Lur«ﬁE[
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B

sockets etc. The take-off point from
the main board is shown in Fig. 3.
The final casing is left to the con-
structor but can employ the same
fixing as the main case i.e. plastic
pipe clips bolted to one face and
the interconnecting wires fed up
through tubing forming the frame.

SETTING UP AND USING

With the two boards intercon-
nected and sensitivity control set

—yel

MEY A B Bi

Fig. 3. Take-off points from the main
Treasure Hunter circuit board.

COMPONENTS

Resistors
R1 A4T7kE) R7 56kCY
R2 4740 R8 10k
R3 33k02 Ra 33k
R4 33k R10 10k
R& T0KE Ri1 10kQ

R6  B6kQ
All £W carbon +-10%

Potentiometers
VR 47k lin, vertical pre-
set
VR2/ST 47k + 47k lin.
carbon dual-ganged

with switch
VRS 1002 log.
; See
Capacitors =
Ci  0-0i54F Sho
c2 Q-015uF
& oL “Tal

All polyesier £20%

Semiconductors

TR1,4 BCI109 silicon npn (4
off)

D1,2  1N4148 or similar sili-
con diode (2 off)

D3 BZYS8C 4-7 . volt
400mW Zener

IC1,2 741 operational ampli-
fier 8 pin d.i.l. (2 off)

Miscelfaneous

LS1 miniature 8 to 35 ohm

moving coil loudspeaker
Printed circuit board size
80 x 33mm; knobs to suit VR2
and VR3 (2 off); connecting
wire; case; pipe retaining
clins; 4BA fixings: :

page 92

114

to minimum, switch on the detecior .

and unit and allow it fo settle
down. Turn VRZ fully clockwise
and adjust VR1 until the oscillator
frequency just changes. Turning
VR2 slightly anticlockwise should
make the oscillator stop and
nothing will be heard in the loud-
speaker. When a tone is being pro-
duced in the loudspeaker, clock-
wise rotation of VR3 will increase
the volume.

Normally the l'oudspeaker is
silent but whenever the meter is de-
flected left or right from mid-
position a high or low frequency
tone, respectively, is generated. The
amount of deflection necessary be-
fore the audio unit sounds is
adjustable by means of the potenio-
meter VR2. These facts should
enable the operator to diseriminate
between small and large defiections
and also between ferrous and non-
ferrous metals. =

VIEWED FROM
FRONT

Fig. 2. Shows the p.c.b. master full size, component layout on the fopside of the

board and interwiring detalls.
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FEmI SPEAKER BARGAIN

ACCESSORIES ARE ONLY

Staven pair 350 kit Systen consists of ‘3".. AVAILABLE TO THOSE
8" eaprax. woofer with rolled strround: CUSTOMERS WHER BUYING

Enproy. Audax iweeler, crossovesconponents’
and gircutt diagram. Frequenty Tesponse 20 H
120 KHe Power handing 15 warts ﬂMS il
watts max. 8 shm smpedance

OUR BARGAIN PACKS.

/s Mullar

Per steren pair 4
£14.95 4 pEp
As-abiovs bt complete with il woatwork in kit innr. finished m
5 mula’edtaak veneﬁr er! msnu:nnnz persmeu i
————————| BARGAIN PACKS
Wamual sinale play
B s racard deck wath aut-

retum and cueing tever, fited wiih steren
reramic Cartide  speeds with 25 cpm. s
-zpindle adaptor idealiy suted fram hnn-E
o disca 9E;

ourracef 10.95 usn AT UVER

TURNTABLE BARGAINS FOR PERSONAL SHOPPERS

GARRARD 8658 Deck £26.95 GARRARD SF25 MKIV Deck PER PACK

with Shize nead £25.95
Plinti-and cover for B5R decks fﬁ.l]ﬂ A SEE uun PR IGES

BAHGAIHS FOH PERSONALSHDPPEHS 1 PACK 1.2x LP1173 10w AMS gutput power audin
%

amp modufes, + 1 LP1182/2 Steren pre-amp for
ceramic and auxiliary input.

Pgiagingtf GUR PRICE f 4 9 5
?m Lhb g £1.00 5 ]
= Recommended set of
g: ESIEIIJTE% PACK 2.2 x LP1173 10w. BMS putput pawer audio Acc Es S 0 R] Es : ratary sterec controls
R amp modules +1 LP1184/2 Steres pre amp for Suitable powersupply pansinciuding comprising BASS, TREBEE,
magnetic, ceramic and auxiliary inputs. mams transtarmer, rectifier, smosthing VOLUME and BALANCE

£ watls autpor Battary/Mawms npetation :
160 16 VOLT MAINS TRANSFORMER, 2V smp.

BRE o 2
illus. %55% £7.45 ““TEES £185 . 95p

ESH Recard auta deck on plinth wath E—
sieted tartndge ready wired: f1 1 .95 GA R RA R D
LED 5 function men s figital watch 3
stainless steal fnah £5.95 BARGAIN ]
LCOE hmction men's digital watch fﬁ 95 86 SB MK_“.
stamiess steeffinish . Belt drive,
180.8 Function CHRONOGRAPH men's digital £ LIST PRICE £35:08 2 speed turntable
watch, stainless steel finsh, ?3.95 mddule with
POCKET CALCULATOR. With LED display. memary BUR-FRIEE £3 9 9 5 :
,in’lf‘_.p‘q_!ceﬂi‘a'ﬁs key. £2-95 = plinth &nd cover
AM/EM DIGITAL CLOCK
RADID Accurate 4 Higit ,—
Electrome Elack with 3" {ED S0 WATT MOND
display. Buzer and: DISZC; ;ﬂs?
STIQOZE TiMEE. 3 £29.
£11.85 o BT M=, PAP-£2.50
§ A A el L o i g Size approx
. g e e ‘s Fn" o o B3R c s
125 Watt Powsr Anip Madi d i
At Rowet Anp Mot f}%‘gg et 50 watts rms. 100 wetts 'pzalt mu‘ Big fealures |||:‘u:|s i disc
Mams pewer supply for above unn = = mputs, hoth for ceramic cannidges, tapa input:and micraphone mput
MUSIC CENTRE CABINET with hinges smie 20 x 20 WATT STERED AMPLI FIER Level mixing controls fitted with integral push-pull switthes Indepeniden)
acrylic fog, finished in nitutal 1eak VEREETS, Viscount IV umit n teak linistied cabinet. Silverfascis with slominium bass and treble controls and master volume:
“mize 0 1AM T approx - £5 95 atary confrols /pushbuttens, red mains indicalor and stasen fack SPECIAL OFFER. Th.g above 50 watt amp plus 4 Goodmans Type 8P 8
spckel. Functions switeh for mic. magnetic and crystal ptcaupa speakers. Package price F45.00 + £4.00 PAF.
MULLARD Biilt power supply fl 50 tape tuner and auxiliary, Rear panel features nwo maing outiets === |
DEECATIC 1006 Sterea Cassette FL B DIN speaker and input sockets plus fusz Z,?' 20 watfs AMS 0% 100 WATT =
b omplete with switch escilfator soils nd A0x40 watts pead For bse with 8 115 abm MOND DISCO AMP
tape-teais £2 35 speakers £FER ££22‘i;?an Seze appios. 7 1" = ! ’ ’ 0g
R - 0 s s =
E%F:ai?::ir:zzrﬁiﬁ ;lt}ma:::;‘:g SPEG AL G l‘lll?ushet a'lu]’!?:l'nsm = I ’ "8
IWEE{EFINE c_rns_énvém' fZO.Uﬂ an PEBSONAL SHU PPERS UNLY fascia-andralary controls = ..
VIDEOMASTER' Soper Seare TV Game £14 gs FAEE 4 dimensional steree souqd adapior, when pucchasing the Five wartical shide contiols mastervalome.
;;‘;‘:‘;‘:E"“’S;PD"E;‘“"S Fig 20+20 Viscount amplitier tape leve| micizvel, desk leve) PLUS INTER DECK FADER
10/CASSETTE RECORDER, AM/EM wath clo las pnrfec!gla*uﬂe;. nu":alrsm =cord decke, e
o 0 e Vi s iy speton £a1.95] 3030 WATTAMPLIFIER IN KITEOBM | we s arcecmslere e etaomor - 0wst” c57
T TAPETHARSP{IRT Meg:hmas_rn g selection E fB 95 e oIV Uit it 3030 oitpuit OG0 wonts (B5 L} dets YO bear next d:sc nei me-i :mlng [V wst) eak
R ' peak. For usg with 4-15 ohms speskers: £23.00 without cabinat 1t VU mezer monifors output leve) plptang
£29.60 fete wilh catinel. n&j £2'500in sach case. ‘Butoat 00 watts RMS 200 wat 100 wait £
SANYO Nic/cad battery. with ROER e o Qutpat 100 watis BMS 200 watts peak 65

mattes ghargar eyuivalant in
size and replaces'd P11
tqpe hatts. Size %1
x 2 approg.;

£1.50

£23.00 ‘-f;ﬂ {NOTE Cabivet aot £29.00

withiout eabinet PP availableseporntely]  completawith cabinet
R
SPECIAL OFFE STEREOD
2 sewd 30x30 WATT AMPLIFIER IN KiT
connee 1 S ITH SPEAKERS CASSETTE

2 E:mémcm compacy 12” bass m’m il 2

e
£1.50p

L)

s2900 | TAPE DECK

BUILTANDREADYTOPLAY 3509 | ASSEMBLY

- ﬂy ,g ‘§< F? T3 Visconm Avatablz itly budt andidssed = php £2.38 Cansisting o reaty bl taps
; tatspart systemimechaaizm. 4
AM/FM STERED mated to the elechons.
TURER AMPLIFIER CHASSIS COMPLETE — — {Fit 5 reaiy bt
“Ready huilt. Designd in a slim forni for compact, o u:m instalistion <talliiy inta canufiet of

‘Retary Contrals Yo Gn/0f, Bass, Treble, Baleance i chnics. Festures mciude
Push Buttons for Gram. Tape: VHE, MW, LW and 5 buttan colary 4 pause contniSolanoid assisted
-selaction switch awln 1o 3 digit iape counter, Delt

& 1
Power Outpu § watts per channel Sineai 2% THO inta 15 Ohm et ':h!L‘|::I?;|f.ius,:;;;r?g$u|ﬂ»c M‘.}[Imm. S
7 watts speech and music.

dication Powor

Outgut. mare than 0 5y, mic 0 % ¢ S U S i
Tapa Sensitiviry Flayback 400mV /30K DHM for max output Ascard 3 2 3 EDGWARE HUAG, LUN DG N WZ Tiack-2 chamnet steren record E‘@T Dack Tagespeed & 8cm sec Frag
200mV /50K output availabie from 25KHz. (1 50mV 100K} deviation ? rsnonse 501200 Hz sional 1o foise ralio 4208 Recarding system AT biss
FM signal £zaguancy Range (Audio) 50Hr to 17KHz within= 1dB. . 21B HIGH STREET, ACTON W3 6NG Erasina system AC efuse Sizs fiag 57KHe. Comadtiale for Both normst and
Radie EM sessitoaty for 3dB below limiting betzer than 10 uV chieome doxide fopss: SRE ol mechanan srby4 b kB & 11T 2pprak.
AN sensitivity for 2048 /K MW 360 1l Marre (W T/ Merre AL FRICES INCLUDE VAT AT 12:% included 3 I‘"*'mideﬂ top-plate o5 i luistrared
I_S‘ZE'EB{JII.]_I- [aﬂgj-'h ]_h ¥ he.:g.ht e _* de‘“_h i php -All items subject to aveilability. Price correct at R appeax wilh CECUIT fi=gism £25 |]|] PRP. JZ 50
240 Volis AG Complete with Cirzuit diagram. £19.95 e255 1.12.78 and subject to change without notice. . Opt exwas: Mans transtarmen tosuite E250 + £1 5 & p

 Parsonsl Shoppers EDGWARE RDAD LONDON W2 Tei: 01-723 8432, 3.30am-5.30pm. Holf day Thursday. ACTON: Mail Order only. Mo callers GDODS NOT DESPATCHED OUTSIDE UK
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Logically laid out to accept both 0.3 and 0.6" pitch DIL packages
as well as Capacitors, Resistors, LED's, Transistors and components
with leads up to .85mm dia.

500 individual connections in the central breadboarding area,
spaced 1o accept all sizes of DIL package without running out of
connection points.

4 |ntegral Power Bus Strips arcund all edges for minimum: inter-
connection lengths.

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

Eazsily 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. — MNONE.

At £5.80 each The EuroBreadBoard is unigue walue for money.
At £11 for 2 | he EuroBreadooard: s an mdispensauie design aid.

Snip eut and Post
David George 5alss, rfo 74 Crayferd High 5t Crayford, Kens, DAL 4EF

Please send me - 1 EuroBreadBoard @ £5.80 [ Please

of 2 EuroBreadBoards @ £11.00 [ Tick

(All prices include VAT and P.P., butadd 15% for
overseas orders). l

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

ERMIPARNG o o fn e fimie se i S e e iE T I
DdtEssrn s b s T i S e e et s Ere s .
R o e e e T 8 S EEL[7S .

Please malke chequa/P.0 s payable te Bavid Georye Sales .

i
s
o

RAWLPLUG POST

Mounting posts used for mounting component
boards are often expensive, an alternative which I
have used consists of using plastic rawlplugs. The
cylindrical types, purchased in one inch lengths are
the best ones to use. The drawing shows how simply
this can be achieved using round-head wood screws.

This idea can be further adapted to make a
terminal post by using -appropriately sized bolfs
which pass through the rawlplug. A solder tag can
then be fitted underneath and a nut on the top.
K. Burgess,
Bracknell,

Berks.

7 ;
COMPONENT
s ¥ hes
WOCDSCREWS
PLASTIC -+
RAWLPLUG
43 == = L
crassis? N WASHER

PLASTIC CIRCUIT COVER

When building or checking circuits, particularly
the latter, I have found it very useful to place the
circuit diagram in a plastic LP cover.

As a project is assembled, the components may be
checked off by tracing over the circuit diagram with
a felt tipped pen. This allows the diagram to be
followed without marking it. The plastic cover is
easily wiped clean with a damp cloth afterwards:

M. G. Roberts Leicester.

WINE CORK KNOB

When building a project 1 eften find that I need to
spend a lot of money on elementary compenents such
as control knobs, I then came up with an idea which
uses cheap plastic wine corks.

Take a cork and cut off the threaded section, fill
the stopper part with Blu-Tak, lining the hole with
adhesive as this is done. Now take the threaded sec-
tion and cut a small section from the end. Cut a small
rectangular hole in the middle, and glue it over the
hole in the stopper. When it is dry, fill the hole with
glue and insert the components spindle. Once dry the
stopper can be painted as desired.

J. C. Light, Marlow, Buckinghamshire.

HOLE FOR
SPINDLE

CUTHERE

AVO MULTIMETER COMPETITION
A list of prize winners. will appear next month, All five winners
have already been notified by post.
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BOOK REVIEWS

s THis informative book the reader is Laken right back to

the beginning of the story where the basics are fully
‘explained in easy to follow terms and straighiforward
diagrams,

The following chapter takes a long and detailed look
at microphones, the various types, sensitivities and imped-
ances as well as directional properiies (introducing polar
diagrams simply). At this point some basic mathematics
appear but only to enable a deepsr understanding of the
problems involved when connecting the inputs and outputs
of various equipments or microphones without introducing
distortion. L

Throughout this well written and on the whole clearly
illustrated book (a few illustrations seem out of place and
poorly drawn), ihe reader is given a precise account of
what goes on within modern machine sysiems; the advan-
tages and disadvaniages of reeitoreel, cassette, 8 track,
ELCassette, Dolby; and the different tapes available—
many of them making a nonsense of the peak indicator/
recording level indicator or even the VU meter, fortu-
nately the problem is not left there and a course of action
is clearly given to help aveid bad recordings.

No owner of a tape recorder can be accused of not
experimenting with micrephone positions as we all learn
from opur mistakes. so it is good to find a book full of
useful facts but also providing sound basic instruction on
the importance of knowing vour own eguipment, the
sensitivity of the microphone, using the best (recom-
mended) tape for your particular machine and then finally
leading into the more advanced fechaigues invelving
mixers, editing, tape/slide synchronising, film sound and
nature recording. In other words, a good buy. D.I.G-

THE emphasis is on the fHrst word, for this is not a

technical account of computers but a collection of
simply told, interesting stories about people and how they
are affected by computers in ordinary everyday life. These
stories explain the role of the computer in widely different
areas of modern society, such as hospitals, airlines, police,
supermarkets and in enginecring.

This boek is written for children of 10 years upwards.
They are going to have to live with computers even more
‘than their parents. Their whole fufure will be governed
and influenced by these techmnological juggernauts so it is
certainly not premature for the 10 year old boy or girl
to sirike up an acquaintance with computers as useful
insiruments. That is the purpose of this book, and it does
this well, in easy to follow text backed by copious photo-
_graphiec illustrations. :
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HERE is building up a tremendous literature in applied
electronics, Projecis described in constructors’ journals
such as EVERYDAY ELECTRONICS have a long life. That is
a satisfying and rewarding fact for authors and publishers
alike.

The guesi for a design one vaguely remembers seeing
in prini a year or maybe moere ago is a familiar experi-
ence. Enquiries to the EE ediforial office and back
numbers department testify to the truth of this.

So the fruits of painstaking research by Mr. Scaife will
be warmly received. This compilation lisis over 2500
projects that have appeared in 10 well-known magazines
over a five-year period. The projects are arranged in 36
groups making the search for particular circuits straight-
forward. Brief details against each eniry include a useful
component count which gives the reader a quick means
of essaying complexity and probable cost of the project.

AN EXCITING and appealing fitle and the contents live

up to the promise. Good layout., large type and the
bonus of two-celour printing help the clarity, especially of
the component assembly diagrams. It is undoubtedly a fine
first book for the budding constructor.

But one important fact not revealed in the title is that
all the projects are built on S. Dec. So the book is actually
a user's manual for this proprietary breadboard.

The book opens with a good explanation of the function
of the more common components and other information
on basic matters. After some simple circuits using a lamp
and battery then a dicde and finally a transistor, come 15
useful projects which become progressively more
advanced; for example, a parking light, rain detector,
burglar alarm, elecironic organ, radio’s and a Hmer.

If practical use is to be made of these drcuits, they
can of course be rebuilt in a permanent form using
normal construction methods.

Crossword Neo. i2—Solution
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by Anthony John Basseit

'BGB and the Prof. are about to

2 add a built-in valve-fester to
an audio amplifier type VOX AC30.
Bob was very curious about the
valve-tester and had a lot of ques-

tions for the Prof:

“What does it consist of?” he
asked, “How is it used to test
valyes? Why does it need to be
built-in to the amplifier? Why not

have a separate valve-tester which

could be carried around and used
to test valves from various ampli-
fiers?™

These were only some of the
guestions which he asked the Prof.

SELECTOR SWITCH

“The valve-tester will consist
basically of a small milliammeter
or microammeter, a 12-way single
pole rotary selector switch and a
few resisters,” the Prof. told Bob,

“1t will test the valves by meas-
uring the cathode voltage of each,
The selector switch will be used to
conneci the cathode of the valve
being tested to the meter by way
of the resistor. Here is a suitable
meter.”

The Prof. showed Bob a small re-
cording-level meter of the type
used on cassette recorders. The
scale of the meter was not num-
bered, but divided into a number
of coloured segments.
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.. “Because the various valves op-
erate with different cathode voit-

ages a different value of resistor is

‘used-for each, and preset potentio-

meters may be used where a
suitable value of fixed resistor is
not available. The idea is to use a
resistor which will cause the meter
needle to move to the middle of
the green sector of the scale when
the cathode voltage is correct. Then
as the valve cathode loses its emis-
sion, the meter needle will move
down to the red sector, and finally
to the black.

“The valves with the worst emis-
sion can be detected rapidly by
rotating the selector to test each
valve in furn, and it can then be
quickly seen which has deterior-
ated the most.”

The Prof. drew a simple skeich
(Fig. 1.) to demonstrate the basic
idea of the valve tester.

i e i

WORKING PRINCIPLE

“Here is how it would work with
one valve,” he told Bob, *so in this
diagram the selector switch is not
shown, but components inside the
dotted line are parts of the meter
circuit. One terminal of the meter
is connected to the amplifier chas-
sis, zero volis. The other terminal
receives a current from the valve
cathode by way of the meter-
divider-resistor and the trimming-
presei-resistor.

“The magnitude of the current
depends upon the cathode voltage,
and wpon the combined resistance
of the divider resistor, the trimmer
preset resistor, ‘and the resistance
of the meter itself.

“If the correct yvalue of meter
divider resistor can be found, a
trimmer may not be needed. But
usually it is best to use a preset re-
sistor of 2 value smaller than that

- l
<
s METER
> iR BLACK RED GREEN | : ' .
i - RESISTOR : =T | Fig. 1. Basic prin-
m | ciple of testing a
cgn-gigg 4 l | single valve. The
METER | coloured areas of
SIS] ) gl
RESISTOR I DIVIDER i the meter indicating
R y  RESISTOR | the condition of the
; ; | valve.
______________________ J
= ov
@ METER PROTECTION
% DIODE
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of the divider resistor, in order to
make final adjustments fo the
meter reading. Otherwise the meter
may read in the red or black seg-
ment, or even off-scale, when the
voltage is eorrect, and this could
be very misleading™

“The circnit seems so simple
and inexpensive,” remarked Bob, “I
am surprised that this type of built-
in valve tester is mot used more
often in amplifiers.”

“Probably because until recently
meters have been such expensive
items’ said the Prof.

“But in recent years, with the ad-
~vent of low-cost cassette recorders,
mass-produced record-level meters
have become available at low
prices and can now be bought for
about £1.00 or sometimes less. Of
course they can be pressed into
service for many alternative pur-
poses where accurate figures are
not needed—just an indication is
enough: So maybe in future more
valye amplifiers will have their own
built-in valve testers!™

“Why should the tester be built-
in, Prof?’ asked Beb. “I would
haye thought that a separate port-
able valve-tester would be a good
idea!”

“There are such things, of
‘course, Bob, but because they have
to cater for a large range of valves,
thousands of different types, they
are big, heavy, complicated and ex-
pensive, and often more prone to
failure than the amplifier itself.
Our simple builtin circuit has none
of these disadvantages because it
only has to cope with a small num-
ber of valves.”

OTHER FUNCTIONS

“Can the built-in tester be used
to test other things besides the
valves?” Bob wanied to Kknow.

“In the AC30 amplifier it seems

that every position of the 12-
way switch will be in use, but in
simpler amplifiers there would be
spare switch positions but it seems
a shame to waste them if other
functions can be called up easily.”
“Yes Bob,” the Prof. replied.
“The various h.t. voltages could be
tested by using high-value divider
resistors of suitable voltage, and
one position of the switch might
be an audio outpuf meter or over-
load indicator. This could be done
very easily by means of a small
rectifier diode in series with an-
other divider resistor.” The Prof.
began another sketch (Fig. 2.).
“This shows a tester circuit in-
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Fig.2. Extending the usefulness of the built-in tester by adding a rotary switch to test other
valves. A position for monitoring output power is aiso shown.

corporating an h.t. test audio out-
put indicator positions. By switch-

‘ing to hi. test we know whether

the h.t. supply is present and cor-
rect. This is a very useful test; be-
cause if there is no ht or if the
hit. voltage is very low, all the
other valve test positions would
read as if faulty when in fact the
valves might be satisfactory but
unable to operate and give good
test indications due to lack of hit.

“Bo if there is no h.t. test posi-
tion on the rotary switch and all
the valves read low, the h.t. supply
is to be suspecied!

“The audic output indicater
facility may also be very useful,

especially where the speakers are

in separate cabinets, If no sound

is heard from the speakers when
the amplifier is operated, a quick

look at the meter will usuzally be
very helpful in tracking down the
cause.

“If the meter gives an indication
but no sound is heard, this indi-
cates a fauli in the spezkers. or
their connecting wires,

However, if the mefer gives no
reading. this usually indicafes a
fault in the amplifier or in the
audio source. A short-circuit be-
tween the speaker wires can also
give a low or zero meter reading,
and this can be checked by discon-
necting the speaker wires from
the amplifier and testing at low
volume."”

“Prof. T am amazed at how use-
ful a simple indicator meter and a

few components can be, especially
when, by means of a selecior-
switeh, it can he used ito keep

tabs on so many functions! I think

that mulii-function indicators of
this type can be tremendously help-
ful and should be used more offen
in equipment!

TRANSISTOR EQUIPMENT
“I suppose that such indicaters
can also be used for multi-purpose

functions in transistor equipment!”

“ Yes of course, Boh, even more

‘s0. However, the mefer in such

circuits is offen rteplaced with a
solid-stafe or liguid erystal display,
which may vary in complexity from
the simple ou/off warning lamp,
through bar line indicators which
give the impression of a moving bar
or z line of lights; to digital and
graphic displays as used on calcun-
laters, compuiers and the head-up
displays on aircraft viewscreens.
“Ngw the display on one of my
computer viewscreens, for instance,
is indicating to me that one of my
latest experimental gadgels is

nearly ready; and as I know that

you are interested in the behaviour
of electron beams, lasers, charged
particles, ion beams, and all sorts
of modern developments 1o do
with space-travel and spin-off tech-
nology, pnrhaps you would care fo
join' me in my preliminary assess-
ment of this new device which the
robots have just constructed for
me! It’s over there”

To be continued
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i coil. This was:

layer of' carbon,
resisiive "track’, But the wirewound
pot will do to illustrate my point.

If ap input of 200mV is applied to
such a pot and the slider turned up
from zero, Fig.2. The outpui voltage
increases steadily. The more the shaft
is turned the greater the outpul The
ouiput is in fact proporiienal to the
angle through which the shaft is
rotated, as shown by the upper line on
the graph. I've assumed that the shaft
can turn through 200 degrees to keep
the arithmetic easy. In practice most
pots turn through about 270 degrees.

As you can see, turning through 100
degrees gives an output of 100mV and
through 200 degrees, 200mV. The
output is In exact proportion to the
angle. Every change of one degree

gives a change of one millivalt. I the:

shaft is turned steadily the output
increases steadily.

Linear Pots
dust what s peeded for a volume
control, you might think. But it isn't

Fig.1. Typical construction of a wire
wound potentiometer,

Linear pois are most unsati sfactory as
velume controls, and this is a linear
pot because its graph is a straight line.
If you use a linear pot as a volume
control you'll find that as you turn up.
the volume from zero there is at first
a very rapid increase then, as vou go
on turning, the control has less and
less effect.

In fact, over the second half of its
travel it might just as well not be there
for all the difference it makes.

Why? This is where the psychology
comes in. Ii's natural to suppose that
halving the voltage halves the volume.
Actually this is not so. Halving the
voltage has a good deal less sffect
than that on the volume.

Looking at the graph again, suppose
the slider is af 40 degrees. The volume
is at a certain level. To reduce it 40

per cent vou have to halve the length

of track below the slider. That is, you
turn it down to the 20 degrees point. A
change of 20 degrees has reduced the
volume 40 per cent. Now furn the
volume up to maximum, that is to the
200 degrees point. To reduce volume

which forms the

by 40 per cent you now have to turn
down by 100 degrees.

So a change of 100 degrees at this
end of the track produces the same
effect on volume as a change of only
20 degrees at the otherend.

This explains the wvery sudden
increase in volume from a linear potas
it is turned up from zero. Near zero, a
tiny change in the angle is all that's
needed for a 48 per cent increase in
volume. Near the high end, the same
sort of tiny increase has virtually no
effect at all.

Graded Tracks

What is needed is a track whose
resistance increases slowly at first
then more and more rapidly as the
maximum is approached. The nsarest
thing to this with a wirewound pot is
to wind the first section with low
resistance wire, the middle with
medium resistance wire and the rest
with high resistance wire. There will
be some rather abrupt changes as the
slider passes the joins between sec-

200 " G
2iw
w
=
3.8
giss
S
s

100 b o3

L™ i . :

0° so® o s 200
ROTATION OF SHAFT (DEGREES)

Fig.2, Typical curves obiained by using

linear and logarithmic pots.

tions but the ear is not very sensitive
to these.

Carbon track

With a carbon track it is possible in
theory to “grade" the carbon to pro-
duce just the right smooth increase in
resistivity.

In practice, carbon pots with
"lapered" tracks seem to be produced
in sections, like the tapered wirewound
one |'ve just described, which is why
there are abrupi changes in their
resistance as the shaft is furnsd
instead of the required constant rate
of increase. But it doesn't seem to
matter.

The curved lower line of the graph
shows how the output should increase
to produce the desired steady changes
of volume. The curve shows a doubling
of output for every 40 degrees o rota-
tion, except near minimum where the
desired increase is hard to achisve. [t
is only one of an infinite number of
possible curves, you could double for
every 10 degrees, say, if necessary.
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]MPORTANT With completion of our present series of itemised advertise- san[i 2
_ ments, we announce release of our new catalogue, CATA-
f ANNOUNCEMENT | 5GUE No, 9— completely revised, enlarged and best yet. “n E

SEND FOR YOUR FREE COPY NOW TO DEPT. EE792.
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Glougester GL2 GEE Plezse cend theitens | have ticked. I
[ Heathkit catalogue (enclose 20p in stamps). 16 page computer l
= == brochure{enclose 20pin stamps). -
Line printer. ! i Scrkmbercer | |
Dual floppy disc. i Name g
Dual tface 5MHZ and 35MHz Btrazs
oscilloscopes. | e I
Memory exp_anSion for digltﬂi tf’alﬂer. I NBIf vou arealready on theHsathit maling (15t then you will auiomatically racavea capy of the latest Heathint cataipaue I
QM hand_he!d transceive[ witholt havmgto pse this colpon, 7 o i Ergland, nimber BEBITT

Thereare Heathkit Electronies Centras ot 223 Totlenham Court Road, Lontoh (01636 7349 and at Bristol Road, Gloucuster, [Glolcester 29451)

LS R START THE NEW YEAR WELL )

TELECOMMUNICATIONS bytreating }/0073‘8#' to this

1CS can provide the tachnical knowlcdge that i 50 essential to POUT SUCCESS: amaw

knowledge that will enable vou o 1ake advantage of the many opportunities
open 1o yoir Study in your own home, in your own lime and at your own OIlzpo’?e

pace and it you arc studying for an éxgmination: 1CS puaranies coaching
antil you are successiul.

City and Guilds Certificates:

Telecommunications Technicians

Radio, TV, Electronics Technicians

Technical Communications

Radio Servicing Theory

Radio Amateurs

Elecirical Installation Work

MPT Radio {Communications Certificate

The finest components
catalogue yet published.

Over 128 A-4-size pages.
About 2500 items clearly
listed and indexed.

Mearly 1,000 illustrations.
Bargain list sent free.

At £1:25 incl. p. & p. the:
catalogue is a bargain.

Diploma Courses:

Colour TV Servicing

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

and Contracting

Send the coupon below now.

* HOME RADIO (Components} LTD.,
Dept, EE., 234-240 London Road,
Mitcham, Suney CR4 SHD

; o N~ i in bl ifal.
POST OR PHONE TODAY FOR FREE BOOKLET R = ' Please write your Name and Address in block capifals l
=1 3
] o
To: International Correspondence | g = | NAES D ) 1= PEE ) N o |
Schools = A= E‘ ADDRESE o e e e i
- Dept D268 Intertext House; London g—‘ 5 l ...................................................... s
! SW8 4101 or telephone 6219)11 . x> 5 G Frreee l
! BoTE] s -l e B e e e . "‘ % I Re S e I R S R A
B INRIE U0 0o i e 1t o S S s S o e e |~ 2 : i I
B NOTERT e e e S N A AT S = e S e e B | & 5 | Home maDIO (Components) LTD, Depe EE ; _No
Tet: s fl | S 5 , 236260 London Roag, Mitcham. Sucrey CR4 3HD  Londan smas:J
................................... e G T e s S ...‘.-.e m_;: i s i e et T T O
mnnnmmmunmnumn“nll--u
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5—240 Watts!

The HYS Is-a mono hybrid amplifier ideally sulted for aif apphcahons AII _commen mput
functions{mag Cardridge, tuner, elc) ar= calered fori y-The is
either by a multi-way switch or dfraﬂ 1l _iu ths priate pins. Theiniemal voltime
and fone circuits merely require: ing to tnotincluded). The HYS
Is compatible with a1l LL.P. power. Emp]iﬂers and power sqppiles. To ease construction and
Pream pl iﬂ er mounting a £.C. connector (& ith each p
= - FEATURES: Cnmplete pre-amplifier In slnq[e pack—Multl-funcilon equalization—Low nolse:

h overioad— T'wo simply combinad forsterag.
i-Fi—Mixers—Disco—Guitar and Organ—Public address

—Low distortion—|
APPLICATIONS:
SPECIFICATIONS:

INPUTS. Magneile Pick-up 3mV; Ceramic Pick-up 30mV; Tuner 100mV; Micraphone 10mV;
BAuxiliary 3-100mV; input !mnedan::.e 4Tk at 1kHz.

QUTPUTS. Tape mcrmv Main oufpuf 500mV R.M:

ACTIVE TONE CUNTROLS Trable & 12dB at wm: Bass = af 100Hz.

DISTORTIOM. 0-15% at 1kHz. Signai/Nolse Ratlo 68dB.

OVERLOAD. 38dB on Maonelic Plek-up, SUPPLY VOLTAGE £ 18-50V.

Price £6-27 + 18p VAT P&P frae.

Tne HY30 is an exciting New kit f -rom LL.P. It{estures a virually mdestruc{lblai C. with short
circult and The kit of LC., h P.C. hoard. 4 resistors, 6
capacitors, muunlmg kit, togetherwith easy 1o follow o and ting instructions

This:amplifier is ideally sulted to the baginner inaudio wha wishes 1o use the maost up-to-date
technology availabla:
15 Watts FETTI.IRES Complets Kit—Low Distortion—Short, Oper and Thermal Protect) Easy to
= ild
lntD BQ APPLICATIONS: Updating zudio equipment—Guitar pracfice amplifier—Tast ampliffer—
audio oscillator.
SPECIFICATIONS:
QUTPUT POWER 15W R.M.S. info 20 : DISTORTION 0-124 at 1-5W.
INPUT SENSITIVITY 500mV. FREQUENCY RESPONSE 10Hz-16kHz—3dB.
SUPPLY VOLTAGE £ 13V,
Price £6-27 4 T8p VAT P&P free.

The HY50 leads LL.P.'s tﬂtai Integration approach to power am‘nllﬂeq' design. The amn!lﬁer
an integral with the simpli ofno - During the
past thres years the amplifier has heen refined to the exient that it must ‘be one of 1he most
telizble 2nd robust High F:dzl:ly maodules in the World. .
3 FEATURES: Low D gral Heatsink—0Only five i ¥ amp output tran-
25 Watts sistore—No external
% t BQ APPLICATIONS : Medium Power Hi-Fi sysfems—Low power disco—Guitar amplifier
into ol SPECIFICATIONS: INPUT SENSITIVITY 500mV
Ofi{il"PUT POWER 25W RMS info 80 LOAD IMPEDANCE 4-160 DISTORTION 0-04 3 at 25W
&

SIGHALINOISE RATIO 7508 FREQUENCY RESPONSE 10Hz-45kHz—3dB.
SUPPLY VOLTAGE + 25V SIZE 105 50 25mm
Price £8 18+ £1 02 VAT P&P free

The HY120 |s the babyof LL.P."s new high power range. Designed to meet the most exacting
H Y I 20 raquirements [ncluding load line and thermal protection this amplifier sets'a new standard in
medular desigh.
FEATURES: Veary low distarti { I heatsink—Load line protecti Thermal protec-
tion—Five connections—No external companents |
60 Waﬁs APPLICATIONS: HI-Fi—High quaiity i Public zdd Manitor amplifie—Guitar and
H OFgET
into 80 SPECIFICATIONS

INBUT SENSITIVITY 500mV.
QUTPUT POWER S0W RMS into 803 LOAD IMPEDANCE £-160) DISTORTION 0:04% at s0W

=t 1kHz
SIGNAL NOISE RATID 20dB FREQUENCY RESPONSE 10Hz-45kHz— 348 SUPPLY VOLTAGE

=y
SEZE 114 50 85mm
Price £18-8f + £1-52 VAT P&P fres.
'_ The HY200 now Improved io give-an output of 120 Watls has been designed to atand the most
rugned conditions such as disco or group while still retaining true Hi-FI performance.
FEATURES: Themmal shutdown—Very low distortion—Load line protection—Intepral heatsink
—MNo extarnal components

120 watts APPLICATIONS: Hl Fl—Disco—Manltor—Power slave—Industrial—Public Address
= SFECIF]CRTIO
into 80 PUT SENS! TTY S0V
UU TEUT FOWER 120W RMS Into 80 LOAD IMPEDANCE 4-1600 DISTORTION G- 05/&‘00\&"

ThHzZ.
SIGE‘\i'AUNOiSE RATIO 98dB FREQUENCY RESPONSE 10Hz-45kHz— 3dB SUPPLY VOLTAGE

SIZE 114 50 85mm

Price £27-38 + £2-24 VAT P&P free.

The HY400iz |L.F."s “Big Daddy"" of the range producing 240W intc 40 It has been desugnod
for high power disco address spplications. If the amplifier is to be used at continuous high
powar levels a cooling fan is recommended. The amplifier inciudes all the qualities of the rest
of the faniily o lezd the marke! 2% a true high power hi-fidelity power modu{e.

FEATURES: Thermal shuidewn—Very Jow distorfion—Ltoad line ]
240 Watts components,
=y APPLICATIONS: Publicad Disco—Power s} dustrial
into 4a SPECIFICATIONS

OLITEUT FOWER 240W RMS into 402 LOAD IMPEDANCE 4-160 DISTORTION 0-1% at 2400
SISNAL NOISE RATIO 9408 FREQUENCY RESPONSE 10Hz-45kHz—3dB SUPPLY VOLTAGE

INPUT SENSITIVITY 500mV SIZE 114 100.85mm
Price £38:61 + £3-089 VAT P&P free.

P o WE R PSLi36 suitable for two HY30's £6-44 plus 81p VAT, PP {ree.

: . BSUS0 sultabie far two HY50's £8-18 plus £9-02 VAT. P/P fres

S u PPLIES PSUTO suitable for two HY120's £14-58 plus £1:17 VAT, P/P free.
PSU30 suifable for one HYZ200 £15-19 plus £121 VAT. P/P free:

PSU1B0 £25 42 - £2-03 VAT
B1.£0-48 + £0-06 VAT.

TWO YEARS' GUARANTEE ON ALL OUR PRODUCTS
L.L.P. ELEGTRONICS LTD., CROSSLAND HOUSE, NACKINGTON CANTERBURY, KENT, CT4 7AD.

L.L.P. ELEGTRONIGS LTD., ol Purchase Pice

1 Enclose Cheque [ Postal Orders i1 Money Order [

] 2 - ¢
GRDSSL A"D HBUSE, “ A c KIN GTON, il:ca:sntie:lltm nb'n); rAccess account [J Barclaycard account ]

GA“TERBUHY KENT, GT4 7AD. Name and Address :
Tel: (0227) 54725. ignature

Read No. 1032630,
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Elecironics.
Make a job of if....

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

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

for all subjects in radio, television, etc., espzmalfy for the
CITY AND GUILDS EXAMS 1Tecnn cians: Certificates); the
Grad, Brit.|.E.R. Exam; the RADIO AMATEUR'S LICENCE;

P.\MLG. Certificates; the B.T.E.B. Servicing Certificates: etc. Become a

Also courses in Television; Transistors: Radar; Compliters; @

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

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

experience in 1eaching radio subjects and an unbroken o 3 e

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

British hame study College specialising in electronics tact wi = I

subjects only. Fullest details will be gladly sent without COIﬂ tact with th” ijolel WOﬂd. We ine
skilled preparation for the G.P.0. licence.

any obligation.
—_ N S S e = ey O T e e S s

Brochure without obligation to:

British National Radio & Electronic School

P.O. Box 158, Jersey, Channel Islands,

NAME |

ADDRESS EEL2/75
Block caps please
- e e e e O R [ B S e G (RS EE e

(CIRUNASINIE electronics

your soundest connection in the world of components
London N10 3HN

MINIATURE VARIABLE CAPACITORS 25--85-+25p1 @ T5p.
SUB-MINIATURE TANTALUM CAPACITORS 4-Tuf 10V.w. @ §ior 25p.
TRANSISTORS EC =38 or BC 5408 at ﬂp, & for Sip,

DAU TRIMMERS 2o 9pf @ 10p, 5 i 45pt @ 10p, Oto 185pf @ 12p, 8 0 T#apf i 15p.
POSTAGE STAMP TRIMMERS 10pf @ 10p, 30pf & 10p, 100007 @ = 10p.
VERNITRON FM 4 10-7 MHz FILTERS & 50p, 3 for £1.

30 AC 128 TRANSISTORS Branded buf untested @ E'Ip.

Tuf 25v.w. ELECTROLYTICS @ & for 25 .

10 AMP S.C.R.’s 100 PIV # 25p, 400 PIV & 50p, 806 PIV @ 80p. =T
MULLARD SOLID DIELECTRIC VARIABELE CAPACITORS 105+80pf & dip. Ti ansistors.
COIL FORMERS -%* dia, with core @ & for 25p.

McMURDO & PIN PLUGS @ 20p, 8 PIN SOCKETS @ 20p, COVERS & 15p.
20 PHOTO TRANSISTORS AND DARLINGTONS Assoried untested @ £9.
ELECTRET MICROPHONE INSERTS with FET PRE-AMP & £1: 83,

10 ASSORTED PUSH BuT‘I‘ﬂN BANKS |ass knobs for-£1-30.

200 RESISTORS Assorted £, 3 watt for 75p.

PLASTIC TRIAC 400 PIV & Amp & 68p each.

UNIJUNCTION TRANSISTORS 2N 4871 i 22p, 2N 5022 @ 25p, 2N 6020 @ 25p,
MEU 21 (2 22p, MU 4834 @ 22p, 40D5E29 5 22p, TIS 43 Type & 20p.

Dept EEZ, 56 Fortis Green Road, Muswell Hill,
Tel e 01-88

VARIABLE CAPACITORS Direct Diive 5of @ 75, 1001 1@ 739, 1501 & 750, S0pt S |BSX20 20T e
/@ B5p, 125-1125p7 @ 55p, 100--200pF i 55p, 200--006--55 52501 & 55p. With S oo B >
Drl\e‘e 500-+-500+-254-250f @ 55p, 250--250+20+20+20pF 4 750, 365-+365--3550 ] L
Mmm'runs ROTARY SWITCHES 2 Polo4 way i 20p, 1 Poie 10 way/2 Bank : e Mot e o

@ 40p, 3 Poled way @ 46p. MJ235551-41 | TIPS4CEY 137
LM 380 AUDIO LC. with circulis @ 80p. 558 MJ30ss o0 | TIPaSA£2 43
50 ASSORTED 2 WATT ZENER Untested @ 57p. 7 mjigﬁﬂg
50 VARI-CAP DIODES LIKE BA 162 Untested = 57p, TIBCYT
TANTALUM CAPACITORS 1uf 35v.w., -33uf 35v.w., 1uf 35v.w., 2.2 35vw, IS0 S b ARC R ST
4-Fuf 35vow., 6-Bub 35viw., 100F 25v.w.; B30T 16v.w., 33uf 85v.w., &7uf By, All .’n?p 2 i | 1 TiP41C

each.

MAINS TRANSFORMERS 240 volt Input. Twe 1. 24 volt Tapped at 14 volt 1:amp
L EY-30 (PP 25p). Type 2, 22-0-22 voll 500mA & £1-80 (P&P 25p), Type 3. 45 voit
G amp @ £4-50 (F&P 850).

500 MHz FREQUENCY & DIGIT COUNTER @ E15.

1N 4148 SILICON DIODES 10 for 40p.

DIE-CAST ALLOY BOXES Size 87 » 3%" 1 2" 4 €115 ; 323
B00 MHz T PAGIK NPN TRANSISTORS BF 352 i 25p sach. g;:g‘; 35
ELECTROLYTIC CAPACITORS Screw Terniinais. S80uT 160v.w. @ 20p, 3,300uf BCT BF{TA 35
B3v.w. @ 50p, 15.000uf 40v.w. @ T5p, 33,0000f 16v-w. 7 75p, 47.00001 10v.w. @ 75p, BFiTT b
Tag Ended Types, 500uf 0V, & 15p, 300uf 100v.w. @ 150, 100007 100v w. @ 50p, : EF178 45
3000uF 25v,w. @ 50p, 4700ui 25v.W. @ 50p. 11 |BFi70 20
50 BC 107-8-9 TRANSISTORS Llrlteafed i 57p. BC1 | BETE0 82
HC 68U CRYSTALS 40MHz, 44:3MHz, 45-9MHz, 46-5MHz, 46-7MHz, 48-3MHz, I BF181 1 2 50
50-1MHz. All at 50p sach. b . g;:g; 2] - Bt - |2N2825 “ gm:? gg
gs:IpI;HI:LI.IG AND SOCKET |ike R.5. Europesn iype with 2 mefres of Cable Sy e [HE o i R : g Elans =

BCizal 11 'BF195 12 OC‘S 22 | ZTX302 iy 09 | 40673 78

Plegse add 20p for post and packing on UK. orders under £2. Overseas postage at
Ll LATES MEsSS TIL209
Sfor£1-00 4 for £1-00° 10 for £1-007

&
J s BI RKE I I ¥.A-T. Inclusive prices “§0: oth‘ers $2:5%. Export Customers deduct \“\T zf':r

m *1/9 from others.
RAD]G COMPONENT SUPPL]ERS E ’Pr:‘ifﬁf; ?SRP::I’(;:%‘:E%“I’::;EM::: sEé}::;t
25 The Strait, Lincoln LN2 1JF Tel. 20767 Now Suaiavlc our DRDER-RING fiss, it phione yoir onfar Siroua With vour

Access or Barﬂaycard numbe: and pmwﬂ
will he d-the same day (min tel order £5-00).
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TOTAL AMPLIFICATION FROM CRIMSON ELEKTRIK

STEREQ PRE-AMPLIFIERS

CPR1

CPR 1— THE ADVANCED PRE-AMPLIFIER

TFhe best pre-amplifisr in the UK. The superjarity of the GPR 1 is probably
inthe dmc Stage. The overload mergin s 2 superb 40dE, this together with the
highi siewing rafe frsures ciazn lop even with kigh output cariridges: tracking
heavily m racords, Comr mode distortion is eliminated by an unisual
desion. RILA A s acc.‘fa.e- 10 1dB; signel te noize ratic & 7048 relative ‘o
3-5mV: distortion = 0055 =f 308 overload 20KHL.

Following this stage s tt\e Fiat osin!/bafance :'aQE tohring tape, luner, stc. Up
to power amp, signal feveiz. Signal io Fse rafion S5db; =lews ra!’e IS
T.HD. 20Hz7—20%Hz <-008% atany Tavel. F-E,T. milling. No controls are fitted,
Thersisno provision Ior tope controis. CPR 1°siz2e'is 138 x 80 « 20mm. Supplyio
be 15 volts.

MC 1—PRE-PRE-AMPLIFIER

Suitable fcrr nearly all movine—ceil cerridges. Sensitivity 70/170uV switchabte
on-the: pic.b. This-module brinos sionais from: the now  popufar low outpui
moving-coll wqu:dnes op o 3 EmV {ypical signal required by maost pre-amp
disc inputs). Can be powsrsd from 2 QY battery er from our REG 1 regulator
noarn.

REG 1 —POWER SUPPLY

—WE NOW OFFER THE WIDEST RANGE OF SOUND PRODUCTS—

POWER SUPPLIES

We produce suitable power supplies which vse our superb TOROIDAL transiormers anly S0mm hih
with 2 120—2450 primary and single bell fxino Gincludes capacitora/bridos tectifice).

POWER AMPLIFIER KIT

Thekit includes all

and
plus o power supply., 1t is cnmemuwerliy styied and 18 quality. is consistent with thal ol clr Olfter
products. Comnprenensive insfructions and full back-up service enables b novics fo build it with con-
fidence in a few holrs:

=40 howse any lwo-ol cur powersmp modules

POWER AMPLIFIER MODULES

CE 608 HOW/Bohms 35-0-35v  £16-30
CE 1004 100W/4 ohrs 35-0-35¢v  £19.22
CE 1008 1008 ohms 45-0-45¢y  £23'22
CE {704 1'."0\"\.",'& ohms 45-0-45¢  £29-12
CE 1708 170W;8 ohms B0-0-60y  £31.90

TORODIDAL POWER SUPPLIES
CPSlierzx CERIZOri - CE1004 £14 47

CPS2for2 » CE10Utior2/4 =

CPS‘of‘ur 2% CE 008 0r1 %

CPSdfor| = CE 1608, .

FOWER AMP
KIT ... £3240
PRE-AMPS:

Thess are avail-
shile in twd ver=
sSions—ang USES
standard compe-
nents;  and the
%!the-' {the S) Uses

< MO resistors

where necessary
andfantalum capa-
cliors,

CRIMSON ELEKTRIK
{ESTAMFORD STREET,
LEICESTER. LEI GNLL
Tel: (0533) 537722

All pricess shown are UK only and
Inchiide VAT and: post. COB, 205 exira

The regulator module, PEC 1 provides 15-0-15% 1G_power the CPR 1 and ME 1. =

1t can be used with any of oor :c.n.ﬂl.'srr‘u suppiies or oursmall transformier TR 6. gggg ,‘0’; :- CEE TT‘JdB 9% OE CPRILo:. E29'49 100 [imit, Exn:rll% i3 g{obiEm DI;n‘S;

The power amp’ Kif- will aecommooate |t &t I?&or x CEf70dors » . CPRIS r3g9.9g write forspecific ounta. Send lacge SA
HEATE’.INKS £23.98 wicio . ). £18:50 or 3 International Reply, Coupons lor

POWER AMPLIFIERS Lisht duty, simm, 25CIW._. . £1 3 e e

it wauld be pointless to-list in =0 zmall A spacs the number ol cecording studios, 100 PUWF—R SUPPLY

educational and governmen: esta -m=nts, eichwho have been singGRIMSON £2-20. REGL ... X875

amps satisfactarily for guitesa ime. We have 2 reputation for ihe highest Discolaroup, 180mm, 1 1°CIW  £2.85 TRE ------ £1:75

quality ayihe lowest prices. The powsr amp (= available in five types, they all Fan, 80mm, state 120 or 240v _ £13 50 BRIDGE

have the same specification: 7-H.0: typically 0127 any power 1kHz 8 ghms; Fan mounted on two drilted DRIVER, EDL Disrisifar—

i 7 Mo 35 Ins,gmncant <l@w rata limit 35 /uS: signal o noise ratio 1 100B  frequency

response 10H:-35kHz, —328: si=hility unconditional; pro.e:luon—-—drwes any

Izl?d ssately: sensitivily T7SmW {250V or $00mV on request; size 120 ¥ 80 »
m.

100mm heaisinks, & > 4°0IW,
Tna,. with  fwo: T70W Using 2 x 'l?()\N

and
THEHMAL CUT-0UT, 70°C.. £1-%0 rnodule BDl £a éﬂ

Obtain Up 1 340W [ wic TELEPRODUCKTER

BOX 12035: 5-750 12
UPPSALA 12, SWEDEN"

..................... £25 16 amps

PROTO DESIGN

14 DOWNHAM ROAD, RAMSDEN HEATH, ESSEX

Printed circuit boards for E.E. projects

Ready drilled and tinned in Grade 1 fibregiass

EE2020 TUNER AMPLIFIER . £10-95
Complete set of 5 baards_

Boards also available individually:
Board A £3-67; Board B £3-27; Board € £1-10;
Board D £1-14; Board E £1-15.

TOPS THE PACK!

COMPONENTS - Now over 1,000 types instock.
KITE - See the new range of low—<ost ‘ELEKITS
MODULES - New ready-built functions,
SERVICE - 1st Cigss'same day despatch.
QUALITY - all guaranteed producss.
s PRICES - Many reductions!

,ﬂ;ﬁ;‘mﬁ&ﬁ“ MAGAZINE PROJECTS - Trouble-free!
Our 2nd eqition lllusiraied catalogue [s now availabie,

The much Increased range shows many wesicome
reductions.

INTRODUCING

The new range of easy build kits com-
pietewith simple to follow instructions.
Batterv powered (not supplied). With case.

PROJECT

COMPOMNENTS
Pc B & CASE

Automatic Phase Dec 77 1-00 8-20
Tone Booster Sept 78 [-00 4:50
Fuzz Box Dec 78 0-70 5-20
Treasure Hunter Oct 78 | -40

Vehicle Inmobiliser Dec 78 1-00 —

'ElH(IT

ment.

Easy build introduc-
tion to electronics. _
Many hours of enjoy- Many others in preparation — included

11: BURGLAR ALARM £ ROULETTE
% BICYCLE SOUND FLASHER

S WATER LEVEL ALARM <SSIREN
S5 BLINKER 42 TIME SWITCH

in full ACE catalogue — send S.A.E. for

ADD 25p for postrage and packing on 2il orders under £10

NOW AVAILABLE! free brochure of kit range.

DESIGNER APPROVED KIT
Complete set of electronic components
including full-size coloured brinted
whee/
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EE SOLID-STATE ROULETTE

| enclose 30p™, please send catalogue.

* Refundable with future orders over £5.00,
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Books and Publications

SIMPLIFIED TV REPAIRS, Full repair
instructions individual British sefs £5-00,
request free circulf diagram. Stamp brings
details unigque TV publications. Ausee, 76
Church Street, Larkhall, Lanarkshire.

BADIO BO0OK EERV!CE

WORLD RADIO TV HANDBOOK 1978 Eamnn o
50 L.Ho‘) CPer-.n (e AL Faaital -r. i e

v B mars |

e
PRICESIN CLUDE PQS‘I‘.nG.E& PACKING...5.AE. FOR FULL LI'ST

4 GHILCHESTER CoUST, WICKHAM A, BEECKENHAM KENT BR3 20W

Service Sheets

SERVICE SHEETS for Radio, Television,
Tape Recorders, Stereo, ete. With free
fault-finding guide, from 50p ‘and s.a.e.
Catalogue 25p znd s.a.e. Hamilton Radlo,
47 Bohemia Ropad, 5t. Leonards, Sussex.

BELL’S TELEVISION SERVICE for service
sheets of Radig, TV etc. £1 plus SATE.
Colour TV Service Manuals on request.
SAE with enquiries to. BTS, 190 King's
Road, Harrogate, N, Yorl-&.shi.rg, Tel; 0423
35885, :

Record Aecessories

STYLY for Hi-Fi, Music Centres, II list
free for SAE, Also cartridges, leads, acces-
sories. Details—Felstead Ele,ctmmm (EE),
Longlav Lane, Gatley, Cheadle, Ches, SK§
4EE:

Tapes

€60 CASSETTE TAPES in library cases 32p
each, POST PAIN. Send your order fo:
A, W. & J. M. West, 56 Frankwell Drive,
Coventry CV2 2FB.

For Sale

NEW BACK ISSUES of “EVERYDAY
ELECTRONICS"”. Available 60p each Post
Free, open P0/Cheque returpned if not in
stock BELL'S TELEVISION SERVICES 190
Kings HBoad, Harrogate, Yorkshire, Tel:
(0423) 55885.

ADVANCE 05254 dual beam escilloscape,
unused, a gift at £95. Mr. R. Simumonds,
229 Cardifl Boad, Newport, Monmouthshire.
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SMALL ADS

(Telephone 01-261 5918).

The prepaid rate for classified advertisements
is 16 pence per word (minimum 12 words), box | s the conditions appearing en our
number 60p extra. Semi-display setiing £4-40 | current advertisement tate card and on
per single column centimeire. All cheques,
postal orders, etc., to be made payable 1o | ment does not contravene any Act of
Everyday Elecironics and crossed “Lloyds Bank | Partiament noris it an Infringement of
Ltd.” Treasury notes should always be sent | practice.

registered post. Advertisements, together with
remittance, should be sent to the Classified | rcfuse or withe
Advertisement Manager, Everyday Electronics;
Room 2337, IPC Magazines Limited, King's | publishersshalinothe liabie for clerical
Reach Tower, Stamford St., London, SE1 9LS.

CONDITIONS OF ACCEPTANCE
OF CLASSIFIED ADYERTISEMENTS

1. Adverti arg

the express understanding that the
Adveriiser warrants that the advartise-

the 'British Code of Advertising

2. The publishers reserve tha right to
z2ny advertt

3. Althpugh every care is taken, the

or printers’ errors or their conse-
Quences:

Miseellaneous

RECHARGEABLE

BATTERIES
TRADE ENQUIRIES WELCOME
FULL RANGE AVAILABLE. S.A.E. FOR LISTS.
£1-00 tor booklet *"Nigkel Cadmium Power'\. Write or
call, 2 Union Drive, Boldmere, Sution Celdfield, Wast

Midlands. 021-354 0784, Or se= them at TLC, 32 Craven
Sirest, Charlng Cross, London WC2:

AERIAY, BOOSTERS improve weak VHFE
radic and television reception, price £5.
SAE for leaflets, Flectronic Mailorder Lid.,
Ramsbotiom, Bury, Lancashire, BLI 9AG.

TUNBERIDGE WELLS COMPONENTS
BALLARD'S, 108 Camden Road, Tunbridge
Wells, Phone 31803, No Tists; enquiries S.A.E.

SINGLES / HOLIDAYS / HOUSEPARTIES.
Friendship infreductions. Frese details—
Christian Friendship Fellowship. Dept. Bo4,
Edenthorpe, Doncaster (SAE).

THE SCIENTIFIC
WIRE COMPANY

PO Box 30, London E4.
Reg. Office, 22 Coningsby Gardens,

= ENA?EEL].ED CDPPER WIRE

SWi Boz 4oz 20z
1019 2-83 1-45 =78 60
20-29 285 §:68 80 -7
3034 3:05 75 1-00 TS
3540 340 195 1-15 B4
4143 455 255 .05 1-30
44-45 5-05 3-05 2-15 1-70
47 800 5-00 300 188
48 15-00 00 600 3-30
SILVER PLATED COPPER WIRE
14 216 4-50 2-25 1-44 -850
0422 500 2-85 174 1-06
24 435 5.70 3-31 2:00 1:22
23 &30 G667 388 235 1-44

Prices include P & P and VAT.
SAE brings list of copper & resistance Wires,
- Dealer enquiries invited.

Resistors TV 59 2R2-2M3 (E12). 10 each or more
of each value $0p/100. 100 dssorced. our mixcure
T5p/100. C80 cassetzes in library cases 30p =ach.
Minizcure relays 17 = 30 = 28mm 600€) coil 4zets
change over contacts 50p =ach. Prices include
VAT, Add 109 postage.

SALOP ELECTRONICS

23 Wyle Cop, Shrewsbury

Eduecational

COURSES—ERADIO AMATEURS EXAMINA-
TION, City and Guilds. Pass this important
examination and obtaig your G3 Licence,
with an BRC home study course. For details
of this, and other courses (GCE, professional
examinations etc), write or phone:— THE
RAPID RESULTS COLLEGE, Dept. JR1
Tuition House, London SWI2 43)5 Tel: 01-
047 7272 (Careers Advisery Service) or
phone for a prospectus only ring 01-946 1102
(24hir recording service).

Receivers and Components

DISCOVEE ELECTRONICS. Boild foriy
easy projects incnding: Metal Detector;
Wireless Transmitier; Breathalyser; Radios;
Stethoscope; Lie Detector; Touch time-
switches; Burglar Alarms, ete. Circuits,
plans all for £1-29 including FBEFE circait
board, Mail only. RIDLEY PHOTO/ELEC-
TRONICS, Box 62, 111 Rockspark Road,
Uckfield, Sussex.

7Ib ASSORTED COMPONENTS £3-60, 3:1b
£1-95, Small Audio Amplifiers, 3 Transistors
equivalent to ACI28, OC72, with eircait, 3
for £1. 300 small components, Transistors,
Diodes £1-50. Wire ended Neon's Tp, 20 for
£1. No posiage. List 15p refundable. Insur-
ance add 15p. JJW.B. RADIO, 2 Barnfield
Crescent, Sale, Cheshire M33 INL.

FULL SPEC COMPONENTS, Brand new no
surplus. 9p for list. TERO, 109 Clitheroe
Boad, Sabden, Blackburn, T.ancs.

GRADE 1 semiconductors, passives, hard-
ware;, +security. Immediate service: Texas:
IN4145 £1-50 per 10, RCA. CD4001/1T 18p.
-RCA. 741 8 pin dil. £1 per 3. -555 £1 per 4
-CEH. P{. housings 60p. Capacitors, resis-
tors, keyswitches, Texas IC. Sockeis,
control-panels, SAE brings complete cata-
logue: CEH Audin-Visaal (), 48. Whistler
BRoad, Tanbridge, Kent.

COMPONENT PAC‘KS

500 Resiszors i-‘ 5—, Piae £3-00
i00 Resistors 4, 4, Iw ... - -70
50 Resistars 1,2, 1w -40
25 Resistors W/ Wound ... -35
25 Capacitors Polyester ... -60
10 Micre Switches Ex Equrp - 80
20 Diodes  __ = -35
10 Trans;stors BC IO? El.l9 S =95
|10 Pre=set controls e - 60
4 Mulsi-way Rf/Switchas ... 1-00
{00 PiC Board Spacers .. -30
25 Rubber Feet = -20
20 Capacitors ﬂ‘:?'mfd (280} -50
10 Red L.E.D's = o 1-10
4 C/Clad Boards 4y g . e -70
25 yds. Hook-up wire ... -43
5 DIL Sockets {6 pin ; — -85
2 2N3055 ... 1-10

Prices inc. YAT. Add 201: Pap,
Durrants (Components Seryice)
9 St. Mary’s Street, Shrewsbury.

S.A.E. for component cataloguie.

NO LICENCE EXAMS NEEDED

To operate thi‘s: miniature, solid-state
Transmitter-Receiver Kit. Only £9-75
plus 25p P&

‘Brain-Freeze’ ‘em with a DMINI
STROBE Kit, pocket-sized ‘lighining
fiashes’, wvari-speed, for discos and
arties. A mere £4-10 plu-r. 20p P&EP:
xXperiment with psychedelic)
DREAM LAB, or pmk up faint
speech/sounds with the BIG EAR
sound-catcher;  readyv-made mulii-
function modules. £5-00 each plus
20p P&P.

1.OTS MORE! Send 20p. for lists.
Prices include VAT,

BOFFIN PROJECTS
4 CUNLIFFE ROAD, STONELEIGH
EWELL, SURREY. (E-E.)
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handles, sach tool packed in a

C.W.0, 1o QUINTON T

SIZES WATCHMAKERSMI‘IC?\
British-made precision box-jointed hand tools with insulated

PRECISION HAND TOOLS

PLIERS

End Cutting

INSTRUMENT MAKERS 4§ inch

n atiractive pvc wallet.

Only £3-85 each OR any 3 tools FOR ONLY £10:80 inc P&P

OO0L SUPPLIES, Dept. E.E,

52 Grayswood Park Road, Birmingham B32 1HE

Clef Kits

Clef Products (Dept
16 Mayfield Road, Bra

Designer approved quality kits for
Electronic Musical Instrument
Construction.

JOANNA 72 & 88 PIANDOS

Six and 7L Octave Electronic Pianos
with unigue Touch Sensitive
Action, as used in the P.E.
JOAMNNA, which electronically
simulates ‘pianc key inertia —a
feature not available in any other
design. A new physical layout has
been adopted o simplify construc-
tion.

P.E. STRING ENSEMBLE

The only kit available to the proven
A. J. Boothman Design for this
versatile String Machine:

Sent S.AE. to:

E.E.)
mhall, Cheshire SK7 1JU.

Our new 1978 catalogue lists circuit board aceess-
ories for all your projects — DIP sockets, pins
standoffs, cable clips, hand tools. And we've got
circuitboards, module systems, cases and boxes—
everything you need to give your equipment the
quality you demand. Send 25p to cover post and
packing, and the catalogue’s yours.

VERO ELECTRONICS LTD. RETAIL DEPT.
Industrial Estate, Chandlers Ford, Hants. S05 3ZR
k Telephone Chandlers Ford (04215) 2956

/

SINCLAIR PRODUCTS microvision
TV UK model ‘£88-95. PDM35 £27-
Mains: ‘adaptor £3-24. Case £3° 25
DM350 £87-80, DM450 £85-50, DMISS
£49-45. Rechargeable batle. £7:38.
Mains-adapior £3:70. Enfsrprize Prog
Calculafor. £21-85. Cambridge Froo
Caleulator £13-13. Prog Library £3-45.
Mains sdaptor £3-45.
COMPONERTS send sae for full lis
11b:FaCi £1 85. Daio pen 73p. 80 9. ins.
pch 35p. Laminate cutier 'Sn. Emall
drill 20p. ZN414 £3-05. pch =nd extra
parts for rad.o £3 35 Case £1. 1N4LeE
1N4002 2 23 29p. 741 15m.
_NE555 23p. bc1‘32b briish, boisds
be2igh, ‘bBe2lib, begidc 4 Sp. Plestic
squivs belld, 5ol 4-8p. IW .'.\9’ E12
resistors 10R to 10M 1n. 0-3p for 304 of
one value. Electralytics 16v 5r!."2‘5110.l
_2Zmf Sp, 100mt Bp, 1000mf 40p, 1500mf
{FCJ 3-4p, 10v 2mi 1 Tp, 1000mf 5-1p,
2200mi Gp. Polyesiers 250v 015, -068,
—-imi 1ip. Ceramics 50v EB @Df ‘0 47n
2p. Polystyrenes 63v E12 10pf to 100 3p.
Zaners 400mW EZ4 2uT fo 53¢ Tp.
TV GAMES Send sae for data
AY-3-8500 4 kit £8-95. AY-3-8600 + kit
£42:50. Tank batties chip + kit £13-85,
“Stunt Cycle chip £5-80, kit £4; Rifle
kit £4:95.
TRANSFORMERS 6-0-6v 100ma T4p,

153 £2-35. 6-3v 132 £1:88. 0-0-8y 75ma
T4p, Ta £2, 2 £2-60. 12-0-12v 100ma S0p,
1a £2-38.

ic AUDIO AMPS with. pch JCIZ 6W
£1-50. JC20 £2-95. JC40 20\ £2-55.
BATTERY EI.IM]NATORE 3=way
type BITL/3v 200ma £2-35. 100ma radic
fyna with press-studs 9y £3-35; 840y
£4 58. Stsbilized type 3/8/74/9y 400ma
EB-4D. 12v Car convertors: 3/41/6/7/av

S00ma £2-50.
BATTERY ELIMINATOR KITS Send
zae lor dgie. 100ma radic bypes with
press-ctisds 41y £1-40, By £1-40, B
£1 €0, £z [ éiv £9-80, 5+ 6v £9-80, S-0v
£1-39. Stabllized S-w=y tvpes 34208737
/121515y 100ma £2-80, 1 Amp £5-40-
Stabilized powerkits 2-18v 100ma £1-88,
2-30¢ Ta £6°85. 2-30v Za EN0-85 12¥
Car converior 6739 1= £1x
T-DEC AND CSC BREADEOARDS
s-dec - £3-17, t-dec E£4-02, u-deca
£4-40, u-dech £S 73. 16 _dil adapior
£2.44. oxpadd £6-21, e:p350 £3-40,
expBs0 £3-£8, exl.vih £2:4
BI-PAK AUDIO MODULES 450
£23:57. ALS0 £4-86. paldd  £15-58.
spmal £4-47. bmisld £5:95. Sieren 30
£2012.
SWANLEY ELECTRONICS (Dept. EE)
32 Goldsel Rd., Swaniey, Kent
Post 30p exira. Bricas Inclute VAT.

HAVE YOU DONE IT LATELY!

Fita
new tape head
and transform the
performance of

MENRLITH
T

QUALITY

our tape
X 2 REEL

recorder

TG REEL

AND CASSETTE TAPE HEADS

Full Catalogua 25p

Piease snciosa
20p PE&P with ordar

B24—RP stereo cassette glass/ferrite record/playback £9.84

B12—01 mono cass, playbk. £1

.60 B24-(1 stereo cass, playbk. £2.80

. A28—05 sterso Btk cartridge £1.80 E12—09 stereo/mono cass, erase £1.80
5/7 Church St, Crewkerne, Som. Tel. (0460) 74321
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OF BASIC

~JELECTRONICS

This 5 volume sat contains ovar 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/\oltage dividers
Book 2. Resistors/Capsacitors Book 5. Transistor Project Circuitry
Book 3. Inductors/Diodes

The manuals are unquestionaby the finest and most up-to-date available
and represent exceptional vaiue.

This series has been written in = fascinating, sbsorbing and exciting
way, providing an approsch to scguiring knowledoge that is a very
enjoyable experience. Suitable for industrisl trainees, City and Guilds
students, DIY enthusiasts and readers of electronic journals.

Each part explains electronics in an sasy-to-follow way, and cantains
numerous diagrams and half tone biocks with construction details and
circuit diagrams for making the following transistor projects: Lamp
Flasher, Metronome, Wailer, Photographic/Monostable Timer, Metal
Locator, Geiger Counter, Radio Receiver, Intercom., Intruder Alarm,
Electronic. Organ, Battery Eliminator, Anemometer, Sound Switch,
Light and Water-operated Switches, Pressure-opersted Switches, Light
meter, Radio Thermometer, lce Alarm,

Order now:

Selray Book Company = gUR 100% GUARANTEE
60 Hayes Hill Should you decids <o rstutn the sex after 10 Cays dxam-
Bromisy bre refunded by reftirn of post.
BR2 7HP

B Amount enclosed: £
I Narne:
} Address:

I EEIQ
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Printed Circuit Boards &

TAMTRONIK LTD (=)

217, Toll End Road, TIPTON, West Midlands DY4 0HW -TEL:021-557-9144 KITS for E E p_r'ojects_

Mag | | KIT CONTENTS KEY TO KIT CONTENTS
Issue | PROJECT T {see key) A Vero-board(s],
B Printed Circtit Bogrdis]
1878 . & With screen orinted component fayout
Jan Audio Visusl Metronome E:-50 'BE.HL, D Taosirip
Touch Switch . ..: 180 | B.E. E ALL Resistors, potantiomeiers, ceoaciiors, Semi-conduciors.
CodeScrambler . 554 [ BEJL, F AsEbutwith'exclusiong—Plasseask for r_‘ei:.u}s
Rapid Diode Chech. 253 | BEHL G Dilandior {fansiztor sockets and/or soidercon oins
Feb Car Alarm v 5:38 | BEG.AL H Hardware includes Smtchea, Knobs, Lamps & Holdars, Fusss &
Laad Tester . Far il e E00F & 247 | BEHL: Holders; Plugs & Soch Transformers, Sg
Chaser Light Diaplay t-75|| 19-88| B.EH.L Meters, Relays, Terminal Blucks, Bahery Connactors, eit.: BﬂT
A.CoMeter Convertar ... + |60 San B excludes nufs; bolls, washers, connecting wire: Baiteries and
special miscellangous items,
Mar Aldio Test (2. Pchis) . E008 H174 || 14:78 | B.FG.H. J - As H bot with-excluslons—Fleaze ask for detalis
C.R. Substitution Box E010 — 845 [ EHL, K A= H but including connecting wire
Cateha-Light: ... En11 + B2 g3 | B.EH.L. L Suitable Cazels)
Weird Soond . EDig 5= 68 5:2g' | B.EH.L. M Suitabls Case with Screan printed facla:
Apr | RoofRack Alarm . E013 4 &0 — N Full kit to.magazine specified standards:
: Mains Delay Switch EO0T4 4 04 |[12-4p | BiE.J.L. P _Kit with'professianal inish incorporating ail prime featdres includ-
Pocket Timar E0i5 3 &0 345 | B.EH.L infi Scresn prinfed PCE and case where approptiate
May | Flash Mater . + 75 ([ 11-08 | B.EH.L. T 2
Malns Teste + 54| '1-35 | B.EH. Do|ng-|t-nigi{a“y BARGAIN CORNER
Teach In—Fow — 155 B §
Powar Pagk .- + 70| 57| BEHL TTL ELECTRONIC 100« 1w 1k carbon resistors 30p
Jum | Tele-Ball | | +4:00 || 10-82 B'EH'IﬁL TEST BED 10 « iw 5% Tksresisiors.  10p
Insitu—Transistor ‘Tester . Eo2t -+ B85 5:10 | B.EG.H.L, se 10 = ‘1w 52 7k8 resisiors 12
Tsach In—S.W. Receléar . ez || | 265 |E Complete kit E040 e T
Powar Slave .. E023 1-75 — £20-65 i ; T
Visual Commuaur Tastar ... E0Ed || — 4-0g | E-H.L Components or 10 % Bw55; 38IR wirewound 568p
I - \ * 10y Axlal Elec. Caps.
Jul | Auto Niaht Light | Epes || 4+ 85 s | BEGHL : R : :
Short Wave Radlo . e Il — 7:88 | Ed. first & parts EU_"*? £3-60 : : R
Qliagmire. ..... . 4+1-40 || 7:38 | B.E.GH, {}ncludrng additional 1 x 10k lin Rotery polentiometer
Logic Prebe .l vee + 2-75 |- B.EG.H.L. 15p
| components) i s :
Ay | Slave Flask + 55| 27 B.E. BOTH KITS Plug in mains PSS
1M \'E\'I' hg:nl Rg\lim e A : 50 15-73 E% (ol - £24.00 “3viEvieviite DO
Audia Frag, Shgnal Generator 031 <+ 85 || 12-41 £ spec + : Esp
CHROMOSTOP v eonnossrnrenmaayenn E032 Tp-50 || 2820 | CEC.KM, (special price) 30mA suitabls for
3 5 & TN, Gamezs E2:08
Sep | RF. Signal Gansawator | E033 = || 1582 [(EH
gn.[Jtnu to'L| Iggk Uniz EUSnt =2 1] :E‘; E = TELE-TEL
altar Tone Bogster ... 035 73 ¥ .
Car Battary Siate MAICALOr «otoeshesmsisinin EGas 65| 1-82 | B: Nov. 78 Ref. E044 CHRONOSTOP
: = - Subscribers phong call charne
Oct | C:M.0,5. Radia > Eoar | || 1g:ae | B} 4T -
Fuse CFEC“E’ ae EB35. || 1:60 | E E kit with:a professional finish Aug. 78 = Ref. 032
Treasure Hu EQ38 fa-02 | B. CASE with screen printed faciz o
DOING- JT-DIGiTALL L ED40 — 20.85 | N, simllar: 1o magazine SPLIT B TAYLOR iap iiming
DOING-IT-DIGITALLY—1st 5. PARTS «..... E0d4T || = 2:60 | N(inc. add. camps,) photograph But includas modes “plus normal starifsiop
iNov | Audis Eftecte OsclIEtET  vvrernersrsnnnes 042 | — || 240 [EHL, proviston oE£ dicit | loperdtion,
1 LR nel I lso pro- B weiknes fi i i ¥
Dec | Water Leval ALBH iaiiuivymsvasiabanns Eoes || + 70 398 | BEBG.JL e m = B | A Rt it a poiessiong fihizy
. - ] il af :
Nov |SUBSCRIBERS TELE-TELL METER Z0as ! Loap) || Ta:50 | CEGKMP. hole ooiree o 2loW | case with scresnprinied
Compenents toadd £ diglt m m E044 Epad | —_ 2-75 Hometers. Yy L facla
Comblnation Lock (2 % Pc '8} . E045 || 255 || 19:e0 | B.EHL PCB designed to incomorsie !
Hotiine Game- <. v, EME .I 4 75| 4:57 | B.EH. 3rd digit facliity and s BCB  with scrse;!lpﬁ!'li'ET
| inied i of component layout
Oct | Minj-Mosule—Passive Mixer .. Ber || — | zar|BEH L oReee ; S )
Il Baslc Kt (2 digits) £59-50 Rl Assamulaiisiie on>
Dac Audible Flaeher ; Eg48 || = 78 | EH. P 1 AT £29-20
bt Eaan || = (3 digits) £22/25 RICE INC. VAT £
E050 1:00 || 4-56 | BEEH.L
En5] — 2-35 | BLE.H. TAMTRONIK Lid, =im to offér to Everyday Electranics rezders, the
| | opportunity to puichiass Kits for & wide range of projects at competitive
1879 = - | | prices, For SOME projects it is not possidie 10 supply 2 kit including.
Jan Mini Madule—Continuity Tester 1 1 ALL components tharsfars, 10 avold dissppointinent, we recommend
Lights Remlinde E053. H ‘z=nd a S.ALE: requesting kit detsils befors purchasing.
I'm First . E0S4 | td. reserves tha right to chanpe kit content without notice;
i Rouletie o EDSS | whizte poc: to incarporate current modifications erto make valid
Headphon : E056 | substitution for temporatily unavailzble components
| % : | i nic ki difficult exercise singe damand (s
DEC | [EE 2020 Tuner Amp—Beoard A E057 || | i i ome slsctronic
EE 2020 Tupar Amp—Bogrd B EDs3: || { component stochks 15 uF‘e‘l e The maiority ofthe kits we adveriise
TG J EE2020 Tuper Amp—Board © E05S. | ! can be supplied-fram stock or comp at short notice from com=
| EE 2020 Tuner Amp—goard O £060° | ponent siocks feld, but when' ordering.y houid be'prepaced to aljow
EE 2020 Tunzr Amp—Board E.. = | at least ton daye am:l g to one month; forus 1o complete vour OrdEn
FEG LEE 2020—Kit based on complste E062 upon receipt r ordar, a:krowlﬂdgerr-ant will te made by refurn
- B ob.'lsdesioned by Tamtronlc pbst within 48 hours datailing our contral number foy that transaction:
to EE circuit specifications in case of any enquity please quote thi= numier.

e. Seitd SAE for details naming VISIT OUR SHOP AT
| 32 Market Place,
PRICES INCLUDE VAT | Great Bridge, Tipton,

P&P 30p West M.ic_llgm'ds_.'

TRADE & zDUCATiONAL
ENQUIRIES WELCOME

mD’Ex TO ADVERTISERS EID AL e l?g Proto Design . 125
ectroni-Ki | : =
Ace Mailtronix .. .. o 125 Electrovalue B s 2] :“;F‘;"_TO:ISS“P_PI‘ES 122
Antex Coy Il George Sales, David el A HOA SCTIC SEIVICES el s
Pk o e owe TOUT Creenwaldi bl LA T 00 gp | Redio STV Componenest S Sl
Birkett]. .. e 124 - Salop Electronics ... .- 126
BNRES: -« o - eolosyige | Hehdie oon e b o 1B R Soadwell Plane o o oo 426
Boffin Projects ; s 126 : Scientific Wire Co.... me il
Brewster S.R. . bb |:L.P. Electronics Ltd. s 123 Scopex (Calscope) ..- =03
Bull J. SR T Intertext (ICS) sedl 122 Selray Book Co: _ ... et 17
Chromasonics :%4 [0'& B Distribitors e Swanley Electronics S NELT
Chromatronics 6 ; Tartronik —~ T
Clef Projects L 2T Lectrokit Ltd. e A TUAC TS
Collier McMillan (Sl ET )- = - 66 Magenta Electronics D5 cr
Crescent Radio ... 3 i B0 Mé;g:%in Cov IV Vero Electronics ... s T
Crimson Elekerik ... - 125 Marshall A. ... Cov il Watford Electronics Lan Ll o
Durrant Radio - 126 Monolith ... i VWest London Direct Supphes O T
Publistied approsimately the thind Fridey af eish month by IPC Magasises Ttd., Flastwny Honse, Farrmgdon 8f, London BCL 44D Printed u Brgland by Infder Printers Tl 0 Beds, Solz Azents
for Austraiis and New Zealand—Gardon and Gotoh (AffiR) Tid, Souih Afriea —Centrd] News Agenny Lid, #ubscriptions: Inlsnd £5.50, Overseis 85150 per annnm payable fo 11’!.:‘-5&;1&:&? Oaxheld House, Perry-
n.rou.m. Teoad, Hapwards Wealh, Sussex; Overyasr Weelronics iz sold _suhject 4o the dollowing bonditions namely that it aha,]].mt,wlt.hmltt‘ha Wnb‘moonmi ot nhilishers fivst given, Delent, resold, hired out

4o VoA and thiot §bshall nnt Be ent, resold, orhired |
oL i ertising, ln-azan— ur pat:tor sl matter whatsbever:

ir otherwise disposed oF by way of Trade ab tiore than the recommendsd: sefling price shown on TOVER, exc‘{uﬂiug Bire whors the selling
ont ot orherwise disposed of i & nmiilated condition! or fn any vnauthorised cover by wEy af ﬂ.rmle of affiged Lo o s part of oy pnl



A. Marshall (London) Ltd., Dept: EE. Head OfHice mail order: Kingsgate House, Kingsgate Place, NW6 4TA. Tel: 01-624 0805
Retail Sales London: 40-42 Cricklewood Broadway, NW2 3ET. Tel: 01-452 0161/2. Telex: 21492. London: 325 Edgware Road, W2. Tel: 01-723 4242,
Glasgow: 85 West Regent Street, G2-2QD. Tel: 041-332 4133. Brisiol: 1 Straits Parade, Fis hr._:onds Road, B516 2LX. Tel: 0272 654201.

TRANSISTORS oN3350 050 | 2M3%0s 012
ON33ET  0-40 | ZN3205  0-18
oMESS 039 | 2N2IS3A 0°40 | 2N330TA B-45 | 2N&D3T  4°55
2NEO7  0-31 | 3NE2IT 055 | 2M3392 047 |2MN4032 085
2N63E 0-49 | 2N22i8  0-35 | 2N3383  0-17 | 2N4036 o
oN6E9 058 | ZMNDZiEA 0:38 | 2N330e 017 [INdG3T 0
2NT06  0-30 | 2NZZ31S  0-3 | IN3395  0-10 [oN405B O
ZNTOSA. 0030 | 2NP2iDA 0-3% | 2N3356  0-19 |2N4058 O
ZNTOS 0-30 |'2N2220  0-3¢ | 2N3E9T 019 [ oN40SO O
ONTIE , 0-30 | OND321 25 | ONB438  0-85 |2ZNEOET 0
ONTIBA  0-54 | 2N2221A 0-25 | 3N3440  0-75 | andes2 @
ONTOOA G-BS | BND222 025 | 2N3441  0-92 |2N4DSs 1
3N722 .45 [ ZNo2omA 0-25 | ZN3d4z  1-45 |oNegTE 2
2N727T 050 | 2N236)  0-27 | ON353E  0-17 |oN4t2T  6-
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SPECIALIST CONSUMER
NEW CATALOGUE

Stocking Distributors Officially Appointed

NATIONAL VERG

TEXAS ANTEX
MULLARD ELECTROLUBE
SIEMENS SIFAM
SESCOSEM ARROW HART

Makes components buying easy

AVAILABLE NOW

48

PAGES

QOur new 1979 catalogue is now available—contains all
you need and more—packed with over 8,500 items with
lots of new products and ideas. New enlarged 48 pages
with special offers, discounts and data. Available from
any branch at 50p post paid or 40p to callers.
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TRIACS plasiic pack 400v TO2Z0

Texas 12 amp 92p
4 amp T2p 16amo - £1°3H
Eaimp Tip 20 amp £1 87
Bamp 82p 25.amp £2-20
THYRISTORS plastic power

4 amps: Bamps 12 amps
106v 038 i00v B-47 T00v 063
200v 0 44  200v 054  200v 070
200w 0-54 400w D-86B  &00v 0-50

Brand=d Texas guality product

LEDS + OPTO @t — NATION WIDE SERVICE DIL SKTS
SIEMENS Low prafile IC skis
Displays 7 'seq LEDS Red Gr Yeil [ Crystals:  Meaters 5=l gpinisp 22 pindtp
cam znode or cath 'Small3mm -8 19 -19 Vaives Tools 1; BN :‘P 24 pin 33p
4 . . . Chokes Spravs For all pin 18p 28 pin 45p
Red Larpe 5mm ‘20 -20 20 = ¥s | 18 pin27p 40 pin S5p
: tahl - z Y {
8mmHT. £1-5p Extea bright 40 -40 -40 Knobs Presels EE FULL RANGE OF
Tomm HT  &1-55 |ired LO271 £6:55 [ CRbl=s Neons Projects ga_p;%imrs giohrlles
T vt ) F3 5 Heatsink: a515iors anles
14mm HT  £1°57 IR recelver £1:45 ﬁ”Ee : Zi_h"-'" i = I Pluge!Shis Cases
temm HT  £1-85 Optocoupler £1:55 LASES ndicators J Meaters inoornew
Full range + dafa in our 1879 catalogue VAT inclusive prices Clocks i (=S
CONVERT TV SET 7O V.D.U. * MAIL ORDER * | 341 DIGIT PANEL METER KIT
The new CRT control chip from Thomson CSF SFRI6364. Quick service on all INTERSIL —
Convertyour TV sef into an eiecironic V.D.U.—18 linss = orders, pleasc add 40p z iy . +
64 characters; reguires RAM, character generator & litthe for pdp to all orders. 'Iéggz—,ﬂ:mﬁ‘ fuanil‘;n?::_‘rla;es' /

elze for a basic V. D.U. Avallable-as chip or full display
card, Full cursor control, 5 volis TTL compatible, line
erase, full card includes’ UART, Modem, char, gen eic.
comp video oot from engoded keybd In.

chip £17-20

Full card £151-00

Tel ‘orders on credit
cards £10 minimum.

ARCLATCAS
I e I

reguired for consirucilon
plus'PCE, Auio vero
sxtramely versatile and
accurate—easy assembly kit.

£25-99 8=

CLOCK MODULES DIGITAL

Built and tested—requires only m

swifches and {ransformer o

complete 12 or Z4hr alarm

modules

M AT002F 12hr 5in display 10-45
MATO02H 24hr Sin digplay 10-45
MAT010E 12hr 84in display 13-75
MAIDIOG 248k B4in display 13-75

CAR CLOCK MODULE
MAI003 Built Tested 12V supply and four-digit
g:dEu!e. Crysial controlled: Daiz Sheet 5p+
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more facilities than aimost ‘anything up' to £3,000.
Build it yourself for Tess than £700. Full:specification
in our calaioque:

NMRPLIM

ELECTRONIC SUPPLIESLTD

Allmail to:—

P.O.Box 3; Rayleigh, Essex SS6 8LR.
Telephone: Southend (0702) 554155.
Shop: 284 London Road,
Weslcliff-on-Sea, Essex.

(Closed on Monday).

Telephone: Southend (0702) 554155.
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Post this coupon now for your copy of our I
1975-80 catalogue price 75p.

Please send me a cepy of your 280 page catalogue I
as 800N as itis published (8thJan. 1979). lenclose I

Amassive new catalogue
lrom Maplin thal’z even
biggerand betlerthan
bafore Hyou everbuy
elecironic componants

thisistheone 7ap butunderstand thatif | amnot compleieiy
s satisfied | may return the catalogue o yvou within I
Civer 280 pmnes— 14daysand have my 75p refunded immediately.
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Ifyoulive outside U K. send £1orten Internationzal I
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