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Unique in concepi—the home computer that grows as you do!

The Acorn Atom

Special features include

*k FULL SIZED
KEYBOARD

*k ASSEMBLER
AND BASIC

*k TOP QUALITY
MOULDED CASE
HIGH
RESOLUTION
COLOUR
GRAPHICS*

* gptional

The Acorn Atom is a definitive personal
computer. Simple to build, simple to operate.
A powerful, full facility computer with all the
features you would expect.

Just connect the assembled computer to any
domestic TV and power sourceand youare  The standard ATOM includes:

ready to begin. (Power requirement: 8V at HARDWARE

800mA). There is an ATOM power unit available e Full-sized QWERTY keyboard @ 6502

- see the coupon below. . Microprocessor @ Rugged injection-moulded
case @ 2K RAM @ 8K HYPER-ROM

® 23 integrated circuits and sockets @ Audio
cassette interface @ UHF TV output @ Full
assembly instructions

SOFTWARE

® 32-bit arithmetic (+2,000,000,000)@® High
speed execution @ 43 standard/extended
BASIC commands @ Variable length strings
(up to 256 characters) @ String manipulation
functions @ 27 x 32 bit integer variables

® 27 additional arrays ® Random number
function @ PUT and GET byte @ WAIT
command for.timing ® DO-UNTIL construction

manual giving a full description of the ATOM's
facilities and how to use them. Both sections are
fully illustrated with example programs.

—

FREE MANUAL

Free with every ATOM, kit or built, is a computer
manual. The first section explains and teaches
vou BASIC, the language that most personal
computers and the ATOM operate in. The
instructions are simple and learning quickly
becomes a pleasure. You'll soon be writing your
own programs. The second section is a reference

machine - code routines @ PLOT commands,
DRAW and MOVE

Also available

£150

plus VAT and p&p

® Logical operators (AND, OR, EX-OR) @ Link to

e £120

plus VAT and p&p

ready-built

@ The picture shows mixed
graphics and characters
in three colours

The ATOM modular concept

The ATOM has been designed to grow with you.
As you build confidence and knowledge you can
add more components. For instance the next
stage might be to increase the ROM and RAM on
the basic ATOM from 8K + 2K to 12K + 12K
respectively. This will give you a direct printer
drive, floating point mathematics, scientific and
trigonometric functions, high resolution graphics.

From there you can expand indefinitely. Acorn
have produced an enormous range of
compatible PCB's which can be added to your
original computer. For instance:

A module to give red, green and blue colour
signals © Teletext VDU card (for Prestel and
Ceefax information} * Anin-board connector
for a communications loop interface - any
number of ATOMs may be linked to each other
or to a master system with mass storage/ hard

. copy facility ~ Floppy disk controller
card. For details-of these and other
additions write to the address below.

ACORN
COMPUTER

4a Market Hill,
CAMBRIDGE CB2 3NJ

Your ACORN ATOM may qualify as a business expense. To order complete the coupon below and post to Acorn Computer for delivery within 28 days.
Return as received within 14 days for full money refund if not completely satisfied. All components are guaranteed with full service/repair facility available.

send me the following items: To: Acorn Computer Ltd,, 4a Market Hill, CAMBRIDGE CB2 3NJ

[ Item price inc.

I Quantity | ftem VAT+p&p TOTALS | | enclose cheque/postal order for £ _ m ] I
I ‘ . |ATOMKIT-8KROM+2KRAM(MIN) @ £140.00 | j Please debit my Access/Barclaycard No. I
| ATOM ASSEMBLED—-8KROM+2KRAM(MIN) | @ £17450 |
I ] ATOMKIT - 12K ROM + 12K RAM (MAX) @ £255.00 Signature . I
| ATOMASSEMBLED-12KROMHI2KRAM(MAX) | @ £289.50 N ]
I ; 71 lKiiRiAM SETS = 7 @ £11.22 dMme (Please print) - I
4K FLOATING POINTROM (incin12K Version) | @  £2330 | | Address -
‘ | PRINTER DRIVE 6522 VIA @ £1035 | B )
I (incin12Kversion) | LS244Buffer  |@ £3.17 | I
| l MAINS POWER SUPPLY (1.3 amps) @ £1020 | Telephone No. 3 |
| R [ TOTAL ] Registered No: 1403810. VAT No: 215 400 220 PE/o/g1
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CONSTRUCTIONAL PROJECTS

REMOTE KEYBOARD by J. Lewis .. N .. l . .. B .. .. 24
Interface the layman to your computer

ANALOGUE FREQUENCY METER by Andy Flind . - - . B . B - 32
Up to 1 MHz measured proportionally at better than 2%

PE RANGER 27FM Part 1 by Michael Tooley B.A. and David Whitfield M.A., M.Sc. .. = 40
Introduction to our CB rig

DRUM SYNTHESISER by P. Bailey . . o ok 3o o .. G .. . 1 50
Provides a range of sounds from a pulse input

AUDIO ANALYSER Part 2 by Michael Tooley B.A. and David Whitfield M.A., B.Sc. .. .. 68

Construction and use

GENERAL FEATURES

SPEECH RECOGNITION SYSTEM by Anthony Young .. =1 .8 & 4 b 28
“How ‘Katrina’ got Big-Ears!”

THE ELECTRONIC CAR by Walter Musty .. .. - .. a g . .. 36
A look at present systems and future developments

SEMICONDUCTOR UPDATE by R. W. Coles B b 5 . o : . 5 d 59
Featuring MC13002 GL-105XX IR-2EO1

DIGITAL DESIGN Part 2 by Tom Gaskell-B.A. .. .. .. ", .. .. .. 60
Power supplies, inputs and outputs

MICROPROMPT e ; o . o d . .. - . : 74

Exchange of software and |deas

NEWS AND COMMENT

EDITORIAL .. | o 3 " r b .. o .. L ¥ 17
NEWS&MARKETPLACE . P - X e - o 53 .. 18
Including Countdown and Points Ansnng

INDUSTRY NOTEBOOK by Nexus .. & - ¥ .. -E E A i 23
A sceptical view of ‘YIT'

EXTRA CASE COUPON - 1) .. .. .. .. - ) 27
Save yourself some money on another case

PATENTS REVIEW .. .. iE o 8 .. o o .. R r .. 35
Improved PA

SPACEWATCH by Frank W. Hyde - . . . .. . W o .. - . 48
Packed with information on extra-terrestrial actnvnty

SPECIAL OFFER—GRAPHIC EQUALISER . .. - o .. - 35 49
To match our Audio Analyser project

A NEW GENERATION OF SOFTYS . .. .. - .. .. 11 .. 73

Mike Abbott takes a look at Softy 2

OUR OCTOBER ISSUE WILL BE ON SALE FRIDAY, 11 SEPTEMBER 1981
(for details of contents see page 31)

© IPC Magazines Limited 1981. Copyright in all drawings, photographs and articles published in PRACTICAL
ELECTRONICS is fully protected, and reproduction or imitations in whole or part are expressly forbidden. Ail reascnable
precautions are taken by PRACTICAL ELECTRONICS to ensure that the advice and data given to readers are reliable. We

cannot, however, guarantee it, and we cannot accept legal responsibility for it. Prices quoted are those current as we go
to press.
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WATFORD ELECTRONICS

33/35, CARDIFF ROAD, WATFORD, HERTS, ENGLAND
Tel. Watford (0923) 40588, Telex: 8956095

ALL DEVICES BRAND NEW. FULL SPEC, AND FULLY GUARANTEED. ORDERS
DESPATCHED BY RETURN OF POST. TERMS OF BUSINESS:
CASH/CHEQUE/P.O.s OR BANKERS DRAFT WITH ORDER. GOVERNMENT
AND EDUCATIONAL INSTITUTIONS OFFICIAL ORDERS ACCEPTED
{TELEPHONE ORDERS BY ACCESS NOW ACCEPTED Minimum £10:00 plesse),

TRADE AND EXPORT INQUIRY WELCOME. P & P TO ALL ORDERS
UNDER £10-00 EXCL. VAT. OVERSEAS ORDERS POSTAGE AT COST.
VAT Export orders no VAT, A U.K. s only.
stated othe all pm:nn are exclusive of VAT Ple an
the total cost [
We stock many more items. pav- to visit us. We are situated behind Watford

Football Ground, Nearest Underground/Br. Rail Station: Watford High Street. Open
Monday to Saturdsy 9 a.m.-6 p.m. Ample F Car Parking space available,

Unless
15% to

POLYESTER CAPACITORS: {Axial Lald tv

400V: 1nF, 1n5, 2n2. 3n3, 4n7, 6n8 ? n 15n, 18n, 22 12p; 33n, 47n, 68n 16p;
100n, 150n 20p; 220n 30 5330n JZp, 470n 52p; 680n GOg 1uF gﬂp, 2p2, 47 85p.
160V 10nF. 1 n ‘00n 1 p, 150n, 220n 17p; 330n, 470n 30p; 680n 38p; 1uF 42p; 145

45 2 48p; 4u7 5
080\/ 1nF 17p; IOn?SDp, 15n 40p; 22n 36p; 33n 42p; 47n, 100n 50p.

POLYESTER RADIAL LEAD CAPACITORS: 250V ULTRASONIC
10n, 16n. 22n. 27n 6p; 33n, 47n, 68n, 100n 7p; 150n 220" 10p; TRANSDUCERS
330n, 470n 13p; 680n 19p; 1y 23p; 1;15 40p; 242 4 40KHz 398p pr.

ELEC TROLYTIC CAPACITORS (Values in uF). soov 10 52p; 47 78p; 63V: 0-47, 1-0,
1.5, 2.2 3.3, 8p; 47 9p; 6-8, 10 10p; 15, 22 12p; 33 18p; 47 12pi 100 19g; 1000
70p; 50V: 47 V2p; 08 Op, 220 24p; 470 32p; 2200 90p; 40V: 4.7, 15. 22, Bp; 330

; 4700 120; 25V:1.5,6.8,10, 28 ; 33 9p; 47 ag 100 11p; 150 12p; 220 15p;
33 ‘22 ; 470 ‘p 680, 1000 34p; 220 508 300 7 g 4700 { 16V:40,47, 100
9p; 12 1Zp 220 13p; 470 20p; 6! 680 34p; 1000 27p; 1500 31p; 2200 38p; 3300 74p;

4700 79p
TAG- END TYPE: 70V: 4700 2459{ 84V: 3300 198

: 2200 139p; 50V: 3300 164p;
2200 110p; 40V: 4700 160p; 26V: 10,000 320p; 15, 345p.

TANTALUM BEAD CAPACITORS: POTENTIOMETERS: Carbon Track,
‘35(;/: ‘051;113222 2333 3‘I'.'tlps, 0-447,70-6698, 0-25W Log & Linear Values.

2 LN e (7L 2 50012, 1K & 2K {LIN ONLY) Single 29p
2ap: 10 28m; 16v:2:2,3318p:4 % | 5ka-2mMasingle gang 29p
40p; 100 7';.,' 2 p; 2 303' 15, 22 5KQ-2MQ single gang D/P switch 78p
26 L 3 47 3%' 80858 1 2 5K(-2MQ dual gang stereo 88p

p; 33.4 p; 1 P- 1W Wire-wound 500-20K 115p

BRI MICARAGITOR S SLIDER POTENTIOMETERS

}ggvjoz,"i'oz;‘y 47"'1,.45"67’ "o%nspz’oésgngi 0-25W log and linear values 60mm track
470n/50V: 12p. § J g GKQ, 500K Single gang 70p
= o 10KQ), 500K Dual gang 110p
CERAMIC CAPACITORS: (50V} Selt-Stick graduated Alum. Bezels 36p
Range: 0-5pf to 10nF
15nF, 22nF, 33nF, 47nF 5p PRESET POTENTIOMETERS
100nF/30V" 7p; 220nF/6V 8p 0-1W 500-2-2M Mini Vert. & Horiz. e
0-25W 10003-3-3MQ Horiz. larger 10p
POLYSTYRENE CAPACITORS: 0-26W 2500-4-7M() Vert. 10p
10pF to 1nF Bp 1..5nF t0 12nf 10p. Precision Cermet 1W 1000—100'( 80p

ACY19/20
ACY21/22
ACY28
AD14g
AD161/2
AF118

BC117/8

20
BC140/42

BC214L

BF910 3
BFR39/40 23
BFRA41/79 23
BFR80/81 25

993333 it e

NS

-0
oo

Ca4
0Cas/70
0C71/72
0C76
0£:81/82
0cC83/84

ZTX314a 25
ZTX320/26 30
ZTX341 30
ZTX500/1

2N70f
2N914/5

NG 18
2N930
2N1131/2

20
24
(13
60
68
30

14
18
25
25
25
30
23
40
48
19
19
32

'N5457
2N5458/9
2N5485
2N6777
2N6027
2N6109
2N6290

25C2029 180
25C2078 155
25C2091 85
25C2314 8S
25C2166 185
25C1679 190

75

9|
403 1 7/20
40360
4036 1/62
0406

40407
40408
40411
40412
40467

SILVER MICA (pF} SIEMENS multllayer RESISTORS—En- make 5% carbon
2,3-3,4-7,6-8.8:2,10, iniature itors. High Stability, Low Noise,
12, 18, 22, 27, 33, 39, | 250V: inF, 1n5, 2n2,
47, 50, 66, 68, 75, B2, | 3n3, 4n7, 6n8., 8n2, RANGE Val, 1-99 100+
85,100,120.150,180 | 10n,12n,15n,22n 7p | 0-25W202-4-M7 E24 2p 1p
5p each | 18n,27n,33n,47n Bp | 0-5W 2012-4-M7 E12 2p 1p

220, 250, 270, 330, | 39n,56n, 68n 9p | 1TW  202-10M E12 Sp 3Jp
360, 390, 470, 600, | 100V: 100n, 120n, 10p; | 2% Metal Film 100)-tM  6p 4p
800 & 820pF 218 each | 150n ttp; 220n 13p; | 1% 0-5W 510-1M24 8p 6p
1000, 1200, 180 330n 18p; 470n 23p;

30p each |['680n 30p; 1uF 34p; | 100+ price applies to Resistors of
3300, 4700 BOp each | 22 50p. each type not mixed values.

LINEAR IC’s |, ¢354 326 [ZN425E 350 |8T26A 135
555 CMOS 80 395 |ZN426 325 |8T28A 135
702 5 810 {ZN427 625 |8T31 350
709C 8pin ‘35 235 |ZN428 478 |8T95N 135
710 38 |LM3014 120 [ZN429 210 [aTO7N 135
741 14 180 |ZN1034E 200 |AY-3-1015 395
747C 14pm 78 170 |ZN1040E 885 |AY-5-1013 350
748C 8 36 a50 AY-5-2376 700

185 420 COMPUTER |MmcC1488 62

159 89 IC's C1489 62

350
AY-1.0212 675
AY-1- 13|3A660
AY-1-1320 225
AY-1-5050

265
425
275

48
295

FC71301 820
TMS2716-3V 1050

AY-1-5051 240 50
AY-3-1270 148 750 Moshar 24
AY-3-8500 170 265 [TMS
Av-3.8910 250|280CPU 2.5 400
AY-3-8912 L 2732 a50n 725 %98‘},‘5'(’)” oo
AY-5-1224A 235 21 00 2804 P1
AY-5-1230 450 4027 240|280 c7c° 33
AY-5-1317A830 4116 ggRaoRIC, Aoy
Av-5.8100 775 43154k 995|280
cA e Vies i S10-1  £15
(%MOSZ!M):IZS 2 €23

CA; 495
CA 50

64-
6520 PIA
6522 VIA ' 495
6530 RRIOT 1350
6532 RIOT 795
6545 CRTC 1450
6551 ACIA 85
26016592 PC
120|6875
290 |6800
31016116-3 16K
575 |CMOS RAM
105 | 6802
290 16809
320 16810
300 |6821

46 | 6840
159 | 6843

4516845

70 16847
125 16850

426852

TBAG41-A12/

5| BX1 or 8X11250

TBAB51 190

TBA8S0O 9
95

MC3340P
MC3360P
MC3401

&) MC3403
ICL8038CC MC3405
ICL821 MFC6040
ICM7205 1150 MK50398

TLO71CP
TLO72CP
TLO74CN
TLOBICP
TLOB3CP 95

TLOB4CP 105 7549172

ICM7207 475 [MM5303 3
ICM7215 1050 MM5307 1275
ICM7216A 1950 IMM5387A 00
ICM72168 1950 575
ICM7217A 7390 820
iICM7224 785 22

210

185

UAAIOgJ-J 933 TTL 7400

LC7130 495

80
295 16
452 INE556D8 55

ICM7555
LA4032
LD130

ZN424E

74172 290
74173 65
74174 72
74175 72
74176 S5
74177 75
74178 95
74179 68
74180 68
74181 140
74182 75
74184 99
74185 99
74188 290
74190 70
74191 70
74192 70
74193 65
74194 75

L5183 275
S

L5669
LS670
LS673
LS674

e oting

w
~

ot s et
17
N
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OPTO ELECTRONICS WATFORD'S
ZERO Insertion SPEAKERS | |£0S including Clips U ULTIMATE
F DIL S 89 °'3V‘f TIL209 Red 125" 13 | 2" Attractlve chrome Bezel LEDs. Nut fix-{  pjL SOCKETS
A ockets 2°,2.25"; TIL211 Green 125" 18 | 1 (TEXAS MONITOR IC
24 way 650p; 28 way 2:5-.3" 80 | T|L212 Yellow 18| "¢ Low - Wire .
820p; 40 way 975p gggg'g: 80 | TIL220 2" Red 15 | Red 58p profile wrap | A 4K Monitor Chip speclally designed to
8002.5 80 | 9.2 LelGen.Amber 18| Yellow or green 85p J8pn "8 25 | produce the best from your: Superboard
DIODES BRIDGE 8x5" 80 6W Rectangular LEDS, 29 | Filament & Neon Indicators. Sub-] (2P 100 425 | Series | & |l, Enhanced Superboard &
BA109 - 13| RECTIFIERS | HFCone 425 | Triangular LEDs RBG 18 | miniature matching type. 18hin 160 828 | UK101.
{ ez aeters r 1
BY100 28| PAE 0o | xoverssic | § 3- ReagreeniED 8 | Fovcarbonate Lens & body. Nutfing. | 20pln 226 808 | \yeNiON offers these superb facilities:
BY126 12| 1a/i00v 22 | available. O 2- Red High Bright 59 | Neons with resistors o 7%" otters p! g
g;b%g 2;(“; }%gogv 29 20:_2177 45; OCP 120 240V Red or Amber asp| 38 :m ZB: 50:: Eu" screen edmngh— Fully .prc;g:ammgb:e
QA9 a0| 220V 38 LD271 Intra Red (emit} 38 | Filements, avall. in Red, Green & Amber = 10%p ursor control Yvn mKeanlrég u syon s
8:;(7) % gﬁ/lzoov 40 | ALUM.BOXES | TIL32 Infra Red femit) 82 6V/40mA, 14V/40mA_ or 28V/25mA 54p DS E 2] ¢ O"ms‘t?'ee" t_ IS ";QJG & g:'c( ;q ,‘::;
400V 46 N SFH205 (detector] 91 | 4 it muttiplexed display 6% 9 segment remote control of tape recorder (requi
0A79 15 -4x23ix2" 85 D e s PLaVE segmen . o
0A85 5 %ﬁ//?gg\\; 83 4121)‘2)' 103 ;'Lsn jacissioy 41 Red. Gansp LED 320p only a relay) — Qpen line facility — Named
8:3? g 6A/400V 95 ;!:!gi }gg TIL3 118 Giirsias tape files — Cursor indication of quotes
6A/600V 125 | 5x4x2 I 115 m - A i n error
0A95 8l 10a/200v215 | 5x2§x13" 80 | 1563 3. Cictn 99 SPECIAL OFFER {Headers) ode uto remote list o |
QA200 8| 10a/600v350 | 5%x24x21 130 | ro6g 3. C R0y a9 14 pin 4ap (Displays faulty line on carriage return) —
0A202 8| 25A/200v 240 | Sx4x] 99 | 51747 .6" C.Cathod. 180 1+ 50+ U BT 49p Single command save — Centronics com-
iNg14 4| 25a/600v3a5 | 5xdx2fr 120 | TSl o R oaoll o 749 i 12p 24 pin 88p ; A : ! ‘ah
1N916 s| 8y164 se | 6xax2? 120 [ L0000 9 &0 120 | Nesss ": s ‘40 pin 288p patible printer driver incl. high speed
e e _solflexdx3; 180 14| 2n1aason % 2 cassette Save & Load.
H A b - P P ; ; . ioE
1:‘]:88643 2 Raﬁ;ﬂgg; . ?35:?:3' g}g Bargraph 10seg. Red 225 | 21141-2 130 18 Monitor functlor{’s;/lnclude. Scrolling hfsltl
1N4148 4] 3907 4o0mn | 10x7x3". 278 §532 228 12108 1 Ribbon Cable in data mode — Warm restart vector — fi
IN5401 15 each | 12x5x3" 260 2976 2508 2109 multicolour memory — Search memory — Two Save
1N2404 18| Range. 3v3 1o | 12x8x3" 295 | Liquid Cryatal Display 2732 7250 620p | 30w 2o/ | and three load routines — Floppy disc
1N5808 19| SV BT, o e e | 021 ool e Vector — Tabular display of Memory.
1544 9 g Only: £19.95 + 50p p&p.
18921 9 - 4334-3 328p 199
6A/100V 40 VEROBOARDS 0-1° VA Board 150 | 6116-3 950p  895p
gﬁ//gggv gg &c:’\fz"fsr» 21 ,3,- 2;3 Ps'."zlz \?glr:seﬁ.?;d 322 - TRANSFORMERS imains_Prim. 220-240V)
L rén‘\\/%wznmgg 1L 5- up 4 by P EQW D(ggﬂm::gmrs a0l 550 6V 100mA: 9-0-9V 75mA; 12- O-IZV
ERiosessentiia 95p 79 PROTO-DECs S T 9 way p;.;%. s“k':,' CELOD [T R Gy 6V-154; 9v-4A ov- 8K
3 ::g: 3259 211p \sle‘r)oblock 3;3 i 15way 135p 198p 150p
Noise Diode gktlo;‘ooc;:;ns ‘5'039 'j 5 620 §? ::: ;33: :zsg:: :;g: 1
253 195 Pmns:;:)”g;‘"u; g:}mbg;': 1ssz 933 WANDER 12V-1A 12V-1A; 15.-8A 15 -8A: 20V--8A
Sens oy = ANTEX MIKE FOVAL Bv-44 6V-4A; 9.2 54 8072 b To0)
Thyristors 3A/100V 48 | yERQ WIRING PEN and Spool 310p ) T I AR T Ok M- v A LN
0-8A-100V 31 3A/400V 56 | gpare Wire {Spool) 78p; Combs 8pea. | Soldering Cordl icroph AMPHENOL PLUGS
1A/200V JA/800v 85 2 : ey o e | IEEE  B78p, Centronics//  678p
1300V 70| ATOOV 80 Irons pitioctivelyiifashe 4 ooy
5A/300v 38 | 8a/a00v 69 [ FERRIC CHLORIDE| in polished chrome. \
SA/400V 40 | BA/800V 115 | ALFAC Ci5w 410 |Operates on FM. Ali
SAe00y 48| 124100y 78 | | Ibbag Anhydrous | ypangreRs €X17wW 410 [you require is an FM 40V-1 25A 40V-1-25A: 50V-14 50V-1A
BA/300V 60 | 12A/400v 82 | 195p + 50p p&p Etch Resist. e W e [red K 5| 1C Tast (N.8. P& P charge to be added abovs aur acraal
8A/600V 95 | 12A/800V 135 Full range available: {Also supplied is Clips DIL EOGE CONNECTORS | postal ch cf ?rge 0 be added above our norma
12A/100v 78 | 16A/100v103 | DALO ETCH RESIST 5p a sheet | Spare bits Solfmetresy oifl (‘;«;b'eco:‘g Cotie tyoa postal charge|
}%Z/gggx ‘gg }gﬁ//gggg;gg Pen + Spare tip  90p Elements 200 [veniionat Mike). 3}?:"':‘50 o 1 '8‘155 JUMPER LEADS Ribbon Cable Assembly
T 25A/400V 185 fron stands 160 v P | Single ended DIP, 24" length
87136 180 | 25A/800v 205 | COPPER CLAD 80ARDS Price £39.50 |16 o8| 22 1502 Ta0e 28 | 147in 148p e
C1060 38| 25A/100 Fibre Single-  Double- SRBP I 18 o G e ug" 24 pin 240p; 40 pin 380p.
Ticas 24 480 | Glass  sided  sided 9.5%x8.5" 20 899 3%35 way 1885 1505 | Double ended DIP
e 23| 30nmcavels | &xse- 998 1508 9P ['Gas & SMOKE 22 798|2x30 way 1880 — © 14pin  16pin  24pin  40pin
[ o zcocoszo a2 T RRgE 8ok DETECTORS ULTRASONIC 123 845 (536 way 197p — 6 188p 205, 300p 488p
2N5062 32 1GS812 & Transducers 28 9285|2x40 way 205p — 12 198p  215p  315p  490p
2N5064 38| DIAC SOLDERCON PINS 813 495 | 40KHz 395p | 36 €12 |2x43 way 250p — 24 210p 235p 348p $40p
2N4444 330 ST2 25 100 pins 60p 500 pins 275p o 40 pr. | a0 £13 36" 230p 250p 375p 895p
COMPUTER CORNER YOLTAGE REGULATORS WATFORD'S BOOKSHOP CORNER p
® SUPERBOARD |l Series I, New Version,| 38 793 145, 7905 2209 Texas TTL Data Book (Revised Edition) 675
Software selectable Display 24 x 24 or 48 x 12.| 12v 7812 148p 7912 220p CRYSTALS Personal Computer Book 630
Ready built & tested — Requlres only a 5V/3A fov) | RS Ea el zzoe) (OB I st ating BASIC 390
PSU to be up and running. Still only 1A T0220 Plastic s 455KHz 370 | BASIC with Style 530
® 5V/5A PSU Ready built and tested £20 sV 7805 50p 7905 S58p IMHz 295 S
. - 12V 7812 50p 7912 55p 1-28MHz 392 | A Bitof BASIC 540,
® Attractive Beige/Brown ABS CASE for| 15v 7815 50p 7915 5Sp 1-6MHz2 323 5. .
Superboard/UK101 £261 18y 1818 SOp 7918 685p 1.8MHz 323 asic Prog.ram.me Pr.lmer ) 750
® Extra 4K of RAM (8 off 2114L-300nS) £7.95| %5¥  782¢ s0e. 10o8s 230 | Programming in Basic for Business 810
@ Space Invaders for Superboard £6| sv  78L05 30p 79105 85p .OMMz 240 { Basic & the Personal Computer 1100
® UK101 — New issue Compukit now with new ex- | &¥ ;gtgg gg: 2.4576M 3% | Basic Handbook — 2e 1250
tended Monitor, at the new low price of £149 | 12v 78112 30p 79112 65p 3.57954m 150 | Advanced BASIC 750
® VIDEO GENIE — A complete system including | 15V 78L15 30p 79115 68p 3.6864M 300 | gASIC C
cassette recorder. Ideal for School/Colleges. Has LM309K = 135 | 4-OMHz 288 ompuifar e 550
: . by - LM300H 170 LM309KP 39 |4.032MHz  290-] More BASIC Computer Games 550
16K users RAM, 12K Microsoft Basicin ROM. 64 | im304H 1860, LM317H 280 |4-194304M 240
x 16 line display. £279 | M30sH 140 (M317k 350 [4.433616NM 120 Some Common BASIC Progrms 1150
® SEIKOSHA GPBOA — Unihammer Printer, gives 78HG. 5 o P LMIZIK 825 | SO a9 | Practical BASIC Programs 1250
normal and double width characters as well as dot e 650p |M327N 270 |5-24288M 390 | 6502 Software Design 900
resolution graphics 8" Tractor feed. Parallel __3"5 Ya25v10 BranlIReaL 35 oM . 249 | 6502 Application Book 960
Interface standard. £1 6.5536MHz .290 i @
® EPSON TX80: A complete 80 column dot matrix SWITCHES SR~ o amming e B0 (B202) 1050
printer. Available in tractor or friction feed. Pat | Sh'OF2%0V | IOGGLE 24 2504 17.168MHz 290 Programming & Interfacing the 6502 1100
- g N 7.68MHz 300 P
compatible graphics. Speed 125 cps. Special offer 1a0pOT C/OFF 15 DPDT aa |aomie. 240 6502 Assembly Language P’°9'3"‘"‘!"9 1350
price £239 ‘ D.P‘qnn/on/on 40 | 4 pole on off 54 | g.867237M 240 | 6800 Assembly Language Programming 1100
® SOFTY-2. As reviewed in PE September 1981. | springlosded = | SUB-MIN 199wz 238 | 6809 Assembly Language Programming 1390
The complete microprocessor development ‘R;l')%"";‘g:r; o ;gghg:;om 60 | 12:0MHz 290 | Practical Intro to PASCAL 500
system f°' Engineers & Beginners. New POWfol{' SPOT c/over 99 | SPST on off 54 }g g;ﬂ}f"" g;g Using CP/M: A self teaching guide 740
instruction. Accepts any 24 pin 5V single rail { DPDT c/over 145 | SPDT c/off 85 |s OMHz 290 | B080A/B0OB5 Assembly Lang. Programmin: 1250
i i i SPDT Biased 105 a32M 280 [hI ) 9
EPROM. Supplied fully built, tested & enclosed in | pyniaTyrE DPOT 6 tacs 78 ‘9 agemne 538 Z80 Instruction Handbook 390
a black ABS case. Price incl. encapsulated plug in | Non Locking DPDTC/OEF 88 | 76.69 290 .
power supply. £169 | Pushtomake 15p | DPOT Biased 145 | 35:228), 230 | ZBO/BOBO Assembly Lang. Programming 650
" Pushbreak ~ 28p | 3pole c/over 205 | 37.145M 240 | Z8O Microcomputer Handbook 7
® VIDEO MONITOR 9" fully cased. B&W. Fully zasu, | 240
guaranteed. Excellent value for money at only £69 { ROCKER: 5A. 250V, SPST 28 a8.0MHz 270 | 80B0/Z80 Assembly Lang. Techniques 840
® TEX EPROM ERASER. Erases up to 32 ICs in | ROCKER: - lwhite) 104" 250V SPOT | 100.0MHz 375 | Programming the Z80 (C280)
changseover 380 | 116.0MHz 300 9 .
15-30 min, - £33 IOAE(SEOR With neon lights red whenal;n Z80 Assembly Language Programming 1350
° 'El'lEX EPROM ERASER with integral 30 ';:‘:;., ROCKER; (Whntel 10A/250y DPOT 72p Intro to TRS-80 Graphics 690
ectronic timer ROTARY: “Make-A-Switch” Make your TRS80 BASIC - A self teaching guide 720
® Spare ‘uv Iamp bulbs £9 | own multiwa Switch as required. Shaft- 8
® Full ASC11 coded keyboard type ‘756" £39 | Iosssembly has adiusiable stop. a0 PoskatBSol : 520
fl ccommodates up to aters H F
® NUMERIC Keypad (Ready built) £9 Bve:k before makz Wafers. Silver conlacl:. 30 p.rOQrams for the Sinclair ZX80 700
® 4 x 4 matrix keypad (reed switch assembly) £4 | 1 pole/12 way; 2 pole/6 way: 3 pole/ Making the most of your ZX80 790
® ASTEC UHF modulators 6MHz £2.80; M RaT Switoh o it Y asp 32 BASIC Programs for PET Computer 1250
BMHz wide bandwidth 4.50 | Screen & Spacers 8p PET and the IEEE 488 Bus (GP1B) 1100
8 ? Fan fold paper (500 sheets) (no VAT) £6 :iO'I;A/IZW (‘éd)u-t-b;/ozstos'f 3) - PET Graphics 1000
- ole/2 10 wa 1o 6 way, 3 pol
® 9" Fan fold paper (500 sheets) {no VAT) _ £6 | } poip2 10 2% noy, T2 10 48p Please add 55p.P&P charge on books. (No VAT on Books.
° Teleprmter Roll {no VAT) £3.50 | LoTARY: Mains 250V AC. 4 Amp 560
G e sterapeeded  \VATFORD ELECTRONICS
Call in at our shop for demonstration of any of the | gsp; 8 way 90p; 10 way 1 n;oélPDﬂx
above items. Be satisfied before you buy. way 190p.
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Rechargeable Light

Portable VOM

If you've never built a kit before,
Heathkit have some very pleasant
surprises for you. Their kits are easy
to build. Simple, but detailed
instructions take you through every
stage. Everything is included. Even the solder you
need is there.

Follow the steps
and you'll end up
witha hand-crafted,
well designed piece
of equipment. Much
better than shop
bought, mass-
produced. Because I
you built it yourself. Digital Clock

There’s a great range of kits to start you off. From a
buzzer alarm to a digital electronic
clock, or a portable rechargeable
fluorescent light to a portable VOM.

With all this going for you, you
can count yourself very lucky you
started off with Heathkit. Because
all first time kit builders will get a
free soldering ironand 10%discount
off ten selected kits

Buzzer Alarm

To: Heath Electronics (UK) Limited, §
Dept ( PE9 ), Bristol Road,
Gloucester GL.2 6EE.

To start me off, please send me a copy
of the Heathkit catalogue.I enclose 28p

in stamps. ",

Name

Address —:"‘-:
;]
D J

You build onourexperience

If you’re into
MICROPROCESSORS

then they should be into an
M P UroBreadBoard

main
microprocessor
i area

" peripheral
chips areas

alpha numeric indexing

MPU Section accepts 24, 28, 40 & 64 pin
DIL microprocessors

Auxiliary Areas acceptany .3 or .6 RAM,
ROM or peripheral chip

Power Bus Strips on all sides

5 incoming turret Power Terminals
Component Support Bracket included
Over 1400 contact points

Alpha-Numeric column and row indexing
Eurocard size (160mm x 100mm)

Slots onto all BIMBOARDS

Non-Slip rubber backing

Ideal for schools and colleges

Long life, <10m.ohms, nickel silver contacts

The PROFESSIONALS breadboard
that BEGINNERS can start on

BOSS /NOUSTRIAL MOULDINGS LTD

2 Herne Hill Rd, London SE24 0AU, England
Telephone 01-737 2383 Telex 919693
Cables & Telegrams: LITZEN LONDON SE24

Please send me ......... MPUroBreadBoard(s) at £18.00

*

*

FAAEE X X X B K ¥

This price includes VAT & PP, is applicable from March 1981
but please add 15% for Overseas Orders, make cheques/P.O.
payable to BOSS Industrial Mouldings Ltd and allow 10 days
for order processing and cheque clearance etc.

1 enclose a cheque/P.O. to the value of £................... -1

@ompany” = | SN Erae S e JONEEEE |
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SHEOWASUNIE electronics

DEPT P.E. 48 JUNCTION ROAD, ARCHWAY, LONDON N19 5RD
TELEPHONE 01-263 9493 01-263 9495 100 YDS FROM ARCHWAY STATION & 9 BUS ROUTES

YOUR SOUNDEST CONNECTION IN THE WORLD OF COMPUTERS

PET

4008 8K RAM
4016 16K RAM UK 101 Kit inc. 8K Memory

4032 32K RAM Ready Built inc. 8K Memory £175
U 4040 Dual Drive Disk Complete in case £199
: 4K Expansion 8x2114 £14
— 4022 80 column tracks feed, 2 .
- ;-*-L "EJ 3023 80 column friction feed. Memorv Expansmn Kit
C2N Cassette Unit. 8K £79.95
= e P RO . For the business man we stock the K £106.95
ARUEAS Y3V 11 8000 range inc. 8032 and 8050 with ;6 — £29.95
. daisy wheel printers coming soon. finter Interface X 3
PHONE FOR MOST COMPETITIVE PRICES Sound generator plus P10 Kit £29.95
WORD PROCESSING AND 32K SYSTEMS Cases £24.50

PHONE FOR DETAILS

r——VIDEO GENIE—— | NEW

Chromasonics Sound Kit £24.95

Colour Kit £84.95
‘ £279 EG3003 Inc. Demo Tape & Full
a Documentation. Send for details.
Utilises 280, 12K level I1
Basic, Integral Cassette Deck,

UHF O/P, 16K RAM, all TRS80
features. Simply plugs into

monitor or UHF TV. With V.U. -—VIC 20
Meter.

Colours
PARALLEL PRINTER INTERFACE INC. CABLE.... ..£33.00 24 total. 8 for characters, 8 for border, 16 for

ggﬁ%“é'ﬁ??{!ﬁﬁé%ﬁ?éﬂ“m PORC KIT....... ‘5‘;33{; screen mixed as you wish. Basic colours on

<L:8WOES CASE( KIT (FIE}TEING E)§TRA) ..£27.50 program keys are black, white, red, blue, light lsoniat.
LOUR KIT (FITTING EXTRA £34.95 blue, green, yellow, and purple.

EXPANSION BOX WITH/\NITHOUT RS232 -.£215/€185 su 4 % Y g MR | COMPUTER
16K/32K RAM CARD........ » .£94/€£129 oun

3 Tone Generator for music
“White Noise” Generator for language and
A P P L E — 1 sound effects.
pla = Each Generator gives 3 octaves.
APPLE Il PLUS Apple T“ :! [ Reproduction is through tv speaker.
Complete Systems ‘ I Character/Line Display

48K Machines II plus 22 Characters by 23 lines
Disk Drive with Controller £349.00 64 ASCII characters, pet-type graphic
Disk Drive without Controller £285.00 M /\ character set.
Colour Card P.O.A. 4 ‘j Keyboard
 Graphics Tablet P.O.A. " ), 4 Y i .
S, = DIN typewriter keyboard with 8 programmable
Accessory Cards, Software = & function possibilities via 4 speciat function keys.
All Available — Phone for details. ‘y Colours are directly addressable from the
keyboard.

P R l N T E R s : Peripherals/Accessories
VIC Datacassette with special interface to
Interfaces and Cables for guarantee high refiability read/write quality
{PET/CBM compatible).

e :g"zL:fz”prErérﬁssgghp VIC 1515 — Low cost VIC DOT Matrix printer
[ - . . . VIC 1540 — Single disk unit with 170k Byte
pa— ) SUPERBOARD All Available : :
\ EPSON MX80 FT/2 £449 CARatyx Price only £165

\ An FT/1 with high resolution graphics. j cassette deck £34.95
EPSON M X80 £359 EPSON MX70 £259

Dot-matrix printer with Pet graphics Tractor feed, 7 wire head high

interfla'(;e. Cer&t?ni(l:s parallel gnd resolution graphics. TA N T E L
serial. Pet and Apple compatible.

True bidirectional, 80 cps. g(ﬁ ImKat(l?ixSS'tﬁ (gopggﬁn§1 99
EPSON MX80 FT/1 £399 30 cps. graphla‘doubla width

gl\‘/filr:':glaed.srt‘:ﬁ tfjg‘s:::i:r?daer:g."acwr' Jﬂ‘s{ P;ONE FOR FURTHER DETAILS P R E STE L BY TA N T E L
COMMUNICATION AT YOUR FINGER TIPS FOR
MONITO Rs—ﬂ BUSINESS & HOME. UP TO DATE INFO

MON 10 {illust) B&W £82.00 180,000 pages of information on Travel, News, Investment,
9” Green Monitor £98.00 Holidays, Hotels Etc., Etc.
Hitachi professional' monitors £170

9" Black & White £99.95 TANTEL IS POST OFFICE APPROVED. SEND FOR DETAILS.
12" Black & White £149.00 ) DEMONSTRATION AVAILABLE AT OUR SHOWROOM.

Nitems, P&P 30p. Place your order using your Access or Barclaycard {Min. tel order £5). Trade and export enquiries
il welcome. Official orders welcome.
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D.LY. KITS FOR SYNTHESISERS, SOUND EFFECTS

P.E. MINISONIC MK2 SYNTHESISER

A portable mains op iniature sound syr i with
keyboard circuits. Allhough having slightly fewer facilities than
the large Formant synthesiser the functions offered by this design
give it great scope and versatility. 3 Oct KBD & GJ contacts
needed.
Set of basic component kits {excl.KBD R’'s & tuning pots —
see list for options available) and PCBs (incl. layout charts)
KIT 38-25 £80.14
“Sound Design” booklet £1.00
Knobs, skts, sw's See our list

P.E. 128-NOTE SEQUENCER

Enables a voltage to i play
pre-programmed tunes of up lo 32 pitches and 128 notes long.
Programs are keyboard initiated and note length and rhythmic
pattern are externally variable, 4 Oct KBD and GJ contacts
needed.

Set of baslc comps, PCBs and charts

Set of text photocopies

Knobs, skts, sw's

KIT 76-7 £35.56
TEXT 76 £1.36
HW 76 £6.62

P.E. 16-NOTE SEQUENCER

Sequences of up to 16 notes may be programmed by the panel
controls and fed into most voltage controlled synthesisers.
Set of basic comps, PCBs and charts KIT 86-5 £32.10
Set text photocopies TEXT 86 £1.84
Knobs, sets, sw's HW 86 £11.15

P.E. STRING ENSEMBLE

A multivoiced polyphonic string instrument synthesiser.
Set of basic comps, PC8s & charts KIT 77-8 £109.72

ELEKTOR CHOROSYNTH

A 2}-octave Chorus synthesiser with an amazing variety of
sounds ranging from violin to cello and flute to clarinet amongst
many others. Experienced constructors can readily extend the
octave coverage. 3 Oct KBD and GJ contacts needed.
Basic comps, PCBs and charts KIT 100-8 £44.39
Text photocopy . TEXT 100 70p
Knobs, skts, sw's HW 100 £11.55

ELEKTOR FORMANT SYNTHESISER

A very sop it for the
who puts performance before price.
Set of basic comps, PCBs (as publ) KIT 66-14 £255.45
Set of text photocopies TEXT 66 £7.83
Knobs, skis, sw's See our list

ELEKTOR DIGITAL REVERB UNIT

constructor

o d

A very unit using sc i.c. techniques instead
of mechanical spring lines. The basic delay range of 24 10 90mS
can be extended up to 450mS$ using the extension unit. Further
delays can be obtained using more extensions.
Main unlt basic comps and PCB (as publIKiT 78-3 £49.96
Extension unit comps and PCB KIT 78-4 £39.95
Text photocopy TEXT 78 86p
Knobs, skts, sw's HwW 78 £2.94

ELEKTOR ANALOGUE REVERB

Using i.c.s instead ‘of spring-lines the main unit has a ‘maximum
delay of up to 100mS, and the additional set extends this up to
200mS. May be used in either mono or stereo mode.
Main unit basic component set KIT 83-4 £29.23
Additional Delay basic components KIT 83-2 £20.07
PCB {as publ) to hold both kits included in Kit 83-4
Text photocopy TEXT 83 67p
Knobs. skis, switch HW 83  £2.84

ELEKTOR SEWAR

For use with Elektor Analogue Reverb to give greater flexibility to
the reverb effects.
Basic comps, PCB (as publ.}
Text photocopy
Knobs, skts, switch

KIT 1011 £18.19
TEXT 109 60p
HW 101 £2.44

BASIC COMPONENTS SETS include all necessary
resistors, capacitors, semiconductors, potentiometers
and transformers. Hardware such as cases, sockets,
knobs, keyboards, etc. are not included but most of
these may be bought separately. Fuller details of kits
PCBs and parts are shown in our lists.

LAYOUT DIAGRAMS are supplied free with all
PCBs uniess “as published”.

PHONOSONIGS

MAIL ORDER SUPPLIERS OF QUALITY

=
s [

NEW KITS
EE 3-CHAN STEREO MIXER

Full level control on left and right of each channel, and with
master output control and headphone monitor.
8asic comps, PCB & chart KIT 107-1 £8.61
Text photocopy TEXT 108 65p
Knobs, skts & sw's HW 107 £3.19

3-MICROPHONE STEREO MIXER

Enables stereo live recordings to be made without the ‘hote in the
middle’ effect. Independent control of each microphone.
Basic comps, PCB & chart KIT 108-1 £5.41
Text photocopy TEXT 108 55p
Knobs, skts, & sw's HW-108  £2.55

E.E. HEADPHONE AMPLIFIER

For use with magnetic, ceramic or crystal plck-ups. tapedeck or
tuner, and for most headphones. Deslgned with RIAA equalisa-
tion.

8asic comps, PCB & chart

Text photocopy

Knobs, & sockets

E.E. AUDIO EFFECTS UNIT

A variable siren generator that can produce British & American
police sirens, Star Trek, Red Alert, heart-beat monitor sounds, etc.
Basic comps, PCB & chart KIT 105-1 £4.87
Text photocopy TEXT 105 65p
Knobs, skts & switch HW 105 £1.91

GUITAR PRACTISE AMPLIFIER

KIT 104-1  £9.79
TEXT 104 85p
HW 104 £2.50

A3 watt mains powered ble for ir practise

or as a test gear monitor. Drives 8 or 15 ohm loudspeaker.
8asic comps, PCB & chart KIT 106-1 £9.81
Text photocopy TEXT 106 65p
Knobs, skts, switch HW 106 £2.02

SIGNAL TRACER & GENERATOR

Allows audio signals to be injected into circuits under test, and for

tracing their continuity. Includes frequency & level controls.
Basic comps, PC8 & chart KIT 109-1 £5.80
Text photocopy TEXT 109 55p
Knobs, skts, sw's & probes HW 109 £3.17

P.E. GUITAR SUSTAIN

Maintains the natural attack whilst extending note duration.
8asic comps, PCB & chart KIT 75-1 £6.99
Text photocopy TEXT 75 38p
Knobs & sets HW75 91p

P.E. AUTO-WAH UNIT

Automatically give Wah or Swell sounds with each note played.

Basic comps. PCB & chan KIT 58-1 £10.11
Text photocopy TEXT 58 58p
Knobs & skis HW58  £1.26

ELEKTOR WAVEFORM CONVERTER

Converts a saw-tooth waveform into sinewave, mark-space saw-
tooth, regular triangle, or square-wave wilth variable mark-space.
Baslc comps, PCB & chart. but excl. sw'sKIT 67-1 £9.24
Knobs, skis, sw's HW 67 £4.23

P.E. SWITCHED TONE TREBLE BOOST

Provides switched selection of 4 preset tonal responses.
Baslc comps, PCB & chart KIT 89-1 £4.34
Text photocopy TEXT 89 78p
Knobs, skts, sw's HW 89 .£1.89

ELEKTOR RING MODULATOR

Compatible with the Formant & most other synthesisers.
Set of basic comps & PCB (as publ.} KIT 87-2 £6.84
Text photocopy TEXT 87 38p
Knob, skt HW 87 75p

PRINTED CIRCUIT BOARDS, KITS AND
COMPONENTS TO A WORLD-WIDE
MARKET

ELEKTOR FUNNY TALKER
Incorporates a ring modul . ch & fr dulator 10

produce fascinating sounds when used with speech & music.
Basic tomps, PCB (as publ.) KIT 99-1 £9.60
Text photocopy TEXT 99 40p
Knobs & skts HW 99 £1.22

ELEKTOR FREQUENCY DOUBLER

( I d

For use with guitars & other S 10 p an
output one octave higher than the mpu( Inputs and outputs may
be mixed to give greater depth.
Basic comps, PC8 (as publ)
Text photocopy
Knobs & skts

P.E. SPLIT-PHASE TREMOLO

A simple but effective substitute for a rotary cabinet. The output
of an internal generator Is phase-split and modulated by an input
signal from an electronic guitar or other instrument. Output
amplitudes, depth & rate are variable. May be fed to one or two
amplifiers.

Basic comps, PCB & chart

Text photocopy

Knobs & skts

P.E. MINISONIC WAVEFORM
CONVERTER

A slmple converter that modifies the Minisonic sawtooth
waveform to produce triangle and sine outputs. ideally one
should be used with each Minisonic VCO.
8asic comps, PCB & chart
Knob, skts, switch

P.E. GUITAR MULTIPROCESSOR

An extremely versatile sound processing unit capable of
producing, for example, flanging, vibrato, reverb, fuzz and tremolo
as well as other fascinating sounds. May be used with most
electronic instruments.
Basic comps, PCB & charts (excl. SWs) KIT 85-5 £49.23
Set of text photocopies TEXT 85 £2.52
Knobs, skts, sw's See our list

KIT 98-1  £5.48
TEXT 98 20p
HW 98  £1.24

KIT 101-3 £17.68
TEXT 102 65p
HW 102 £2.53

KIT 96-1 £3.98
HW 96 99p

P.E. PHASER

An automatically controlled 6-stage phasing unit with integral
osclitator.

Basic comps, PC8 & chart KIT 88-1 £10.91
2-Notch extension, PC8 & chart KIT 88-2 £6.36
Text photocopy TEXT 88 68p

Knobs, skts, switch Hw 88 £1.63

ELEKTOR PHASING & VIBRATO

manual and ic control over the rate of phasing &

vibrato. Slightly modified to also include a 2-input mixer stage.
Set of basic comps, PCB & chart KIT 70-2 £21.67
Text photocopy TEXT 70 67p
Knobs. skts. sw's HW 70 £3.27

P.E. GUITAR EFFECTS UNIT

Modulates the attack, decay and filter characteristics of a signal
from most audio sources, produ ing 8 different switchable effects
that can be further modified by manual controls.
Basic comps, PCB & chart KIT 42-4 £7.63
Text photocopy TEXT 42 28p
Knobs & skts HW 42 £1.85

P.E. GUITAR OVERDRIVE

Sophisticated versatile fuzz unit incl. variable controls affecting
the fuzz quality whilst retaining attack and decay. and also pro-
viding filtering. Usable with most electronic instruments.
Basic comps, PCB & chart KIT 56-3 £11.22
Text photocopy TEXT 56 68p
Knobs & skts HW 56  £2.29

P.E. SMOOTH FUzZz
Basic comps, PCB & charnt

Text photocopy TEXT 91 SSp

Knobs & skts Hw 91 £1.22

KIT 91-1 £6.52

WE ALSO SELL
COMPONENTS
ASK FOR OUR LIST

ADD: POST & HANDLING

U.K. orders: Keyboards add £2.70 each. Other goods: Under
£5 add 50p. under £20 add 75p. over £20 add £1.
Recommended insurance against postal mishaps: add 50p
for cover up to £50, £1 for £100 cover, etc., pro-rata
Insurance must be added for credit card orders. apply
N. 8. Elre, C.I.. B.F.P.O and other countries are subject to
higher export postage rates.

ADD 15% VAT

photocopies.

{or curremt rate if changed).
Must be added to full total of
kits, dlscount post & handling
on all U.K. orders. Does not
to Exports,

EXPORT ORDERS ARE WELCOME but to avoid
delay we advise you 1o see our list for postage rates. All
payments must be cash-with-order, in Sterling by Inter-
national Money Order or through an English Bank. To
obtain list — Europe send 50p, other countries send
or | £1.00.

Note that we do not offer a C.0.D, service and
that our terms are payment in advance.

PHONOSONICS - DEPT PE16 - 22 HIGH STREET - SIDCUP - KENT DA14 6EH

BY APPOINTMENT (TEL 01-302 6184)

TERMS: C.W.0., MAIL ORDER DR COLLECTION
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AND OTHER

PROJECTS

PHOTOGRAPHS in this advertise-
ment show two of our units containing
some of the P.E. projects built from our
kits and PCBs. The cases were built by
ourselves and are not for sale, though a
small selection of other cases is
available.
LIST-Send stamped addressed
envelope with all U.K. requests for free
list giving fuller details of PCBs. kits and
other components.
OVERSEAS enquiries for list Europe—
’ send 50p: other countries—send €1.00.

KIMBER-ALLEN
KEYBOARDS AND CONTACTS

KIMBER-ALLEN KEYBOARDS as required for many published projects. The manufacturers
claim that these are the finest moulded plastic keyboards available. All octaves are C to C, the
keys are plastic, spring-loaded, fitted with actuators, and mounted on a robust aluminium frame.

3 Octave (37 notes) £25.50 4 Octave (49 notes)

£32.25 5 Octave (61 notes) £39.75

CONTACT ASSEMBLIES (gold-clad wire) — 1 required for each KBD note:
Type GJ — SPCO 33p ea. Type GB — 2 pr N/O 37§p ea.

P.E. 6-CHANNEL MIXER

A high specification stereo mixer with variable
input impedances
Basic comps & PCB's
KIT 30-8 £56.43
Extra 2-channel set with PCB
KIT 90-9 £10.21
TEXT 90 - £1.50
See our list’

Set of Text photocoples
Knob, skts, sw's

RHYTHM GENERATORS

Several ilable, i g prog ble 18
.beat 64000 pattern, and pre-programmed 15
pattern using either M252 or M253 rhythm chips.
A selection of effects Instruments circuits is also

avaifable.

WIND & RAIN EFFECTS
UNIT

A slightly modified version of the original P.E. unit.

Basic comps, PCB & chartKIT 28-1 £4.84
Text photocopy TEXT 28 28p
Knobs, skts, sw's HW 28 £1.65

P.E. ENVELOPE SHAPER
WITH VCA

Has an integral Voltage Controlled Amplifier, and
has full manual control over they, A.D.S.R.
functions.

Basic comps, PCB & chartKIT 50-1 £8.03
Text photocopy TEXT 50 58p
Knobs. skts HW50 £1.32

P.E. TRANSIENT
GENERATOR

An ADSR envelope shaper without VCA, and
additionally providing Repeat-triggering enabling
a synthesiser to be programmed for mandolin of
banjo effects.

Basic comps, PC8 & chartKIT 63-2 £7.62
Text photocopy TEXT 63 58p
Knobs, skts HW63 £1.82

P.E. EXTERNAL-INPUT
SYNTHESISER-INTERFACE

Allows external inputs such as guitars.
microphone etc., to be processed by synthesiser
circuits.

DIGITAL EXPOSURE
UNIT

Controls up to 750 watts in § second steps up to

10 minutes, with built-in audio alarm.

KIT 93-3 €£23.45

TEXT 93 £1.20
HW 93  £2.48

Basic comps, PCBs
Text photocopy
Knobs, skts

P.E. DISCOSTROBE

A 4-channel light show controller giving a choice
of sequential, random, or full strobe mode of
operation.

Basic comps, PCB & chartKIT 57-3 £19.37
Text photocopy TEXT 57 78p
Knobs. skis, sw's HW 67 £7.30

P.E. CONSTANT DISPLAY
FREQUENCY COUNTER
A 4-digit counter for 1Hz t0 99kHz with 1Hz
sampling rate. Readout does not count visibly or
flicker due to blanking.
Basic comps, PCB & chartKIT 79-4 £31.61
Text photocopy TEXT 79 78p
Knobs. skts, sw's HW 79 £4.67

P.E. VOICE OPERATED
FADER

for automatically reducing music volume during
talkover — particularly useful for discos.

Basic comps, PCB & chartKiT 30-1 £4.37
Text photocopy TEXT 30 28p
Skts HW 30 32p

P.E. DYNAMIC NOISE
LIMITER
Very effectlve stereo circuit for reducing the hiss
found in most tape recordings.
Basic comps, PCB & chantKIT 97-1 £8.07
Text photocopy TEXT 97 75p

P.E. DYNAMIC RANGE
LIMITER
Preset to automatically control sound output
levels.
Basic comps. PCB & chartKiT 62-1 £5.31
Skts HwW 62 44p

Basic comps, PCB & chartKIT 81-1
Knobs. sets HW 81

£3.90
£1.18

P.E. TUNING FORK

Produces 84 switch-selected frequency-accurate
tones with an LED monitor clearly disptaying beat-
note adjustments.
Set of basic comps, incl. power supply.
PCBs & charts KIT 46-3 £23.32
Text photocopy TEXT 46 97p
Knobs, skts, sw's HW 46 £2.89

ALL KITS INCLUDE
SPECIALLY DESIGNED
PRINTED CIRCUIT
BOARDS

P.E. TUNING INDICATOR

A simple octave frequency comparitor for use with
synthesisers and other instruments where the full
versatility of KIT 46 is not required.

Basic comps, PCB & chartK|T 69-1 £8.19
Text photocopy TEXT 69 58p
Knobs, skts, sw’s HW 69 £1.56

MORE KITS AND
COMPONENTS
ARE IN OUR LISTS

PRICES ARE CORRECT AT TIME OF PRESS.

E. & O.E. DELIVERY SUBJECT TO AVAILABILITY.

PHONOSONICS

Meet the |dea Box. The short-
est distance between idea and
working prototype or one-of-a-
kind instrument.

It's a great time-saver! You
design the circuit, we provide
the power supplies.. assembled
and tested...and the fnght case
1o house 1t all.

The Idea Box comes com-
plete with three highty regulated
low-ripple power supplies (fixed
SVDC @ 1A: + and ~15VDC.
variable. @0.5A). Plus yourchoice
of a solderless breadboard. a pre-
etched. pre-dnlled PCB which em-
ulates the hole connection of the
solderiess breadboard’s pattern

G.S.C. (UK) Ltd., Dept.5Q

Essex CB11 3AQ.
NAME

Put your
_ Ideas
In our box.

GLOBAL SPECIALTIES CORPORATION G.5.C. {UK) Limited, Dept. 5Q

N I D I D I G0 I G G I G aEe aEw .
For further information, and your FREE catalogue
fitl in this coupon NOW and return to:

Unit 1, Shire Hill Industrial Estate, Saffron Walden,

or a blank foil board you can use
for existing PCB designs. All.
housed In our attractive. high-
impact case (4"H x 10"W x 7"D)
complete with aluminum front
panel and hardware. Priced from
£79.75.

The Idea Box has the
capacity for big ideas as well
as small ones You can stack any
of the three circuit cards. in any
combination

So. before you tackle your
next project. get a head start with
a Intle help from us have an Idea
Box on hand. After all. good ideas
shouldn't be kept wailing

Unit 1, Shire Hill Industrial Estate,
Saffron Walden, Essex CB11 3AQ.
Telephone: Saffron Walden {0799) 21682,
Telex: 817477,

ADDRESS
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PECITIZENS BAND RADIO

\L\"s As a special intro offer, kits come
complete with aerial, mic. &
rechargeable batteries.

27FM

The PE RANGER CB rig has been designed to fit the

new legal Home Office specification, and starts off as a hand held unit
absolutely complete with aerial, mic., rechargeable battery pack etc.

‘RANGER

Y% BASE STATION COMING SOON

AS FEATURED IN THIS MONTH’S PE

% Communicate with your

. g0 AN family and friends from
pug® W et of | work, home, car etc
A2V e e ' ‘ '
uns e ble v
roch®t L ed) * British Manufactured
“nc\\l
SPEC. for UK Market.

R.F. Power Output: (min) 4 Watt:

AF (internal speaker) § Want

Modulation: FM: freq: 27.6MHz-28MHz (CB Band)
Capable of use on 28MHz-29.5MHz (Amateur Band)
No. of channels (max): 6.

UP TO 5 MILES RANGE IN TOWN

LB B EE R EEIEEE R EESEE

S0p P.P.

RECOMMENDED EXTRAS: (PP free if
ordered with rig)

Your Ranger comes with 2 channels. Extra
channels (giving up to 6 max) £2.25 (each) +

Extra aerials for permanent fixing to car, bike,
house roof or loft — these are specially
manufactured high quality plastic covered 5/8
wave helical aerials with UHF screw plug
£3.95 + 80p P.P.

**please add 15% VAT to entire order™

SPECIAL INTRO..OFFER

to PE readers

£49.95

(+£1.40 P.P. + VAT)
O® £97/matched pair

{+ £2.80 PP + VAT)
This offer price inctudes recharg.
batteries, mic. & aerial.
C SR 2R 2R 20 2R 2R 20 2R R 2 2N 2 AR 2 2 4

Ak AR R A AR
Kk hhhkoh K

NOTE: Kits are ex stock from Aug. 14th — If there is any delay, your order will be put in a strict queue — so order early.

PHONE YOUR ACCESS or BARCLAYCARD ORDER IN FOR FAST SERVICE

MODUS SYSTEMS LTD. (Tel: 04626 74468/76392) [
DEPT A.P., P.0. BOX 30, LETCHWORTH, HERTS, SG6 3DQ E

PRICE WAR

Guaranteed quality — thausands already
supplied. Any faulty chips should be returned to us
within 12 months of purchase with
Eroof of purchase for replacement

y return of post 25, Brunswick St., Liverpoal, L2 OTJ

4116 87 pence+ VAT each.

200 nanoseconds

2114 low power

300 nanoseconds 130 pence
+ VAT each.
Past and Packing free on orders
over £10 — otherwise add £1
Send cash cheque, credit card number or off
MICRODIGITAL LIMITED
Freepost (No Stamp Required). .
Liverpool L2 2AB. Same price

24 Hr 7 day credit cord orders on 051-236 07C7.  any quantity

Hic

BIG EARS

SPEECH
INPUT
FOR
YOUR —
COMPUTER!

BIG EARS opens the door to direct

man-machine communication. The system
comprises analogue frequency separation filters,
preamps and signal conversion, together with a
quality microphone and extensive software.
Words, in any language, are stored as ‘‘voice-
prints” by simply repeating them a few times in
“learn’ mode. Using keyword selection techniques,
large vocabularies can be constructed.

Use BIG EARS as a front end for any application:
data enquiry, robot control, starwars — the
possibilities are unlimited...

BUILT, TESTED & GUARANTEED ONLY £49 !
PRICE INCLUDES POSTAGE & PACKING PLEASE ADD VAT AT 15%

PLEASE STATE COMPUTER: UK101, SUPERBOARD, NASCOM2,
PET, TRS80, ETC.

SPEECH RECOGNITION

Please add VAT at 15% to all prices
Barclay/Access orders accepted on telephone

Dower House, Billericay Road.
W|LL‘IAM Herongate, Brentwood,
STUART Essex CM13 3SD.
SYSTEMS Ltd Telephone: Brentwood (0277) 810244
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CUBE MANIA - FREE OF CHARGE

“ge

BECOME AN INSTANT MUSICIAN
NO EXPERIENCE NECESSARY

The success story of 198 1. Hundreds sold already!
As featured on “Tomorrow’s World™
Create your own music with a VL-TONE. You combinc the sound,
rhythm and tempo and the VL-1 plays it back . . . beautlfully!
CASIO VL-TONE (VL-1)
Electronic Musical instrument

lcul B
and calculator. -
L

28
- (R |
S - IR L

(RRP £39.95)

ONLY £35.95

VL-1 records and plays back up to 100 notes as a melody.

One Key Play or Auto Play of Piano, Violin, Flute, Guitar and
Fantasy, or create your own unique sounds with A.D.S.R.

10 built-in Auto Rhythms and Tempo control. LCD digital
readout of notes and tempo. Also a calcutator. Battery powered
with memory and program fon. Integral amplificr/spe
Output jack. With Song Book. Dims: 14x113x3".

CASIOTONE POLYPHONIC
KEYBOARDS

With built-in amplifier and loudspeaker

MT-30

™ (“’}“’_‘_’, e
W=

“ il (RRP£115)

ONLY £95

22 instruments over 3 octaves. 4-position sound memory.
Battery or mains. O/P jack, Dims: 2{x22$x 64", 6Ib.

£ 22 NEW L2

“Son of success . ., The two harpsichords demonstrate the
Casiotone's talent for sparkling, crystal clear tones ., . Even more
impressive is the clav .-, .” (Melody Maker).

(RRP £325)

49 instruments over 4 octaves. 4 voice memory function with
push button selectlon. 3 vibrato settings and sustain. Pitch
control. O/P jacks. AC only. 3§x344x113/16". 15.8Ibs.

CT-301

(RRP £285)

ONLY £245

14 instruments over 4 octaves. 8x2 rhythm accompaniments.
Vibrato and delayed vibrato. Start/stop. synchro start, tempo
control. tempo Indicator, and rhythm volume, Pitch control.
AC only. O/P jacks. 4§x31§x 124", 27lbs.

CT-401"

(RRP £345)

ONLY £295
As 301 plus following: 16 rhythm 1 will fill-in.
Casio Auto Chord for one finger or auto accompaniment.

Plays major. minor and 7th chords with bass. Balance control,
C.AC. lever. chord lever, memory lever and octave switch.

Dims as 301, Weight 28.21bs.

CASIOTONE CT-202

FR-682F ) |

il
e alaam :
EICat

With purchases totalling over £17.50. Only
on request at time of ordering. Offer closes
31/8/81. Subject to availability.

CASIO’S

POWERFUL NEW PROGRAMMABLE

THE VERSATILE FX602P
(RRP £84.94) ONLY £74.95

* LCD alpha/numeric (dot matrix) scrolling display.

Variable range of input capacity from 32 program steps with 88 independent
memories t0 512 steps with 22 memories.

Memory and program retention when switched off.

Up to 10 pairs of unconditional jumps (GOTO). Manual jump.

Conditional jumps and count jumps.

Up to 9 subroutines. up to 9 depths (levels).

50 built-in functions, all usable in programs.

33 parentheses at 11 levels.

An almost infinite number of programs can be stored on cassette tape via
optional FA-1 adapter. (Price £19.95).

Two lithium batterics last approx. 660 hours (continuous) with Auto Power
Off after approx.  minutes non-use.

* Dims:9.6x71x141.2mm (§x24x54%). Wallet,

CASIO SCIENTIFICS

With liquid crystal display for long battery life
*** NEW MODELS ***
FXS Junior scientific with fractions. square roots, cube roots,
squares. reciprocals, pi, three pairs of parentheses etc,

®rRp£1095) £8.95
rrp 1297 £10.95

NEW FX550. Top of the range

FX7 Similar to above plus trigs.

| [ 1]
;anass

FX550 FX 100
FX550. 10 digits. 50 scientific functions. One lithium battery lasts

13.000 hours. Auto power off facility.

Ix2§x5L RRrp£21.95) £19.95
FX100. 10d, 441, 7.500 hours from 2x AA batteries.

APO {x3x5§* ®rp £18.95) £16.95

FX81. 8. 301, 4.000 hours
(2xAA)APO (RrP £1495) £12.95

SUPER SCIENTIFICS WITH TIME DIMENSION
FX8100. 46f. Clock. calendar, alarm, hourly chimes, countdown

alarm, stopwatch, $x2:x 5"
FX6100.391. H dhe;d W o/ 28
. 391, Hant version without
£17.95

calendar,

CAS10 PROGRAMMABLES
With APO and memory and program reteation

FX2700P

FX2700P. 8+ 2d, 50f. 38 functional steps. Wallet
FX180P, 10+2d, 55f. 38 functional steps. 2 programs.

FX3500P

£17.95

Integrals, Regressional Analysis §x3x5§" £ 19.95
FX3500P. Wallct version. 61F.

9/32x2§x 54" £22.95
SPECIAL OFFER while stocks last

FX502P+ Masterpack software kit ONLY £59.95

FX502P Masterpack only. (ppp¢17.05) £7.50 to clear
MELODY ALARM CLOCK CALCULATORS

7 models from £14.95

:!I(.)rlr’:t(l)o?;‘ory(hm calculating £ l6.95

Digital Space Invader Game Calculators — £ 1 0.95
SYMPHONIC ALARM CLOCK

MA-1

£9.95 cs.

Mozart No 40

or buzzer.

Hourly chimes.
Snooze facility.
13x44x3%

——

\-
| ILLUSTRATED CATALOGUE 20p |

SUPER BARGAIN!

Casio’s most amazing watch ever has been so
successful we are able to reduce the price still
further to

CA0 (ich)
NOW ONLY
£19.95

£19.95

CA901 (sight)

£29.95

Time and auto calendar. calculator, alarm, hourly chimes,
stopwatch. dual time. DIGITAL SPACE INVADER GAME.

100 METRE WATER RESISTANT

watches with alarm and stopwatch

w150 W150C W00
£32.50 £25.95 £19.95

Time and auto calendar, alarm. hourly chimes, countdown alarm
timer with repeat memory function. stopwatch. Time is always

on display, regardiess of mode. W-150. all stainless steel. W150C,
s/s. resin strap. W100, resin case/strap.

OTHER BEST SELLING MODELS

With alarm, hourly chimes. stopwatch and ealendar

UCsow M2

AAS)
£19.95 £17.95 £29.95

UCS0W. 50 metre water resistant. Universal full month calendar
display with forward/backward stepping. Vs,

M2 7 Daily melodies, one for each day. 3 anniversary melodies,
2 date memories. hourly chimes. countdown alarm timer with
countup after zero. ar stopwatch. Resin,
MIZOO‘.’AS above but s/szasc and bracelet. £29:95
AAS}, LCD digi/ana with amazing “starburst™ display. Dual time
(analogue and digital). alarm. hourly chimes countdown alarm
timer, stopwatch, auto calendar.

AABI Chrome £29.95
AAS25/s £39.95
AABIG gold £49.95
o s ity 1L
FS800 As above plus professional stopwatch £8-95
F81 Also has alarm and hourly chimes £ l0.95

PRICE includes VAT and P&P. Send
cheques, P.O. or phone your ACCESS
or BARCLAYCARD number to:

Dept. PE, FREEPOST,

164-167 East Road, Cambridge CB1 1DB
Tel. 0223 312866

TEMPUS
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ATOM OWNERS

LOOK OUT

There are DODGEMS about!

Dodgems is just one of the
brand new games packs from
Acorn, the manufacturers of
your Atom. You have to steer
your car around the lanes
collecting points, But beware}
There's a computer controlled
car programmed on a collision
course, If you survive the game
ets faster. Also in Games Pack
are Simon and Amoeba.

GET THE BEST—FORGET THE REST
Al Acornsoft% mes are designed and produced by the manufacturers
T

of the Atom

ust the manufacturer to get the very best out of his

product. Realistic sound effects, great graphics and colour tool

GAMES PACK 1

Asteroids Shoot them before
they crash into you. Lists ten
' best scores Program 4K,
graphacs

ub Hunt Command a des-

troyer tracking a submarine,
find its position and destroy
it. Program 1K, graphics %K,
needs floating-point.
Breakout Score points knock-
ing bricks from walil. Ball has
two changes of angle and

speed, Program 3K, graphics
-2K COLOUR

GAMES PACK 3

Rat Trap Move your rats with-

out colliding with the trails

left. Entangle your opponent

before he entangles youl High-

feed rat actionvepilay. Program
K, graphics 6K.

Lunar Lander Land a spacescraft

on a lunar crater; altitude

velocity, fuel and drift. Program

1K, graphics %K.

Black Box Deduce the position

of four invisible objects in the

Black Box by firing rays at

them, Program 4K, graphics %K.

GAMES PACK 4

Star Trek Classic computer

game; rid the universe of Klingons.

Short and long-range scans,

galactic map, phasers, photon

torpedoes, shlelds etc. Program

5K, graphrcs 2K.

Four Row Take turns in placing

marbles on the board; the first

to get a line of four wins. Program

5K, graphics 6K. COLOUR

Space Attack Repel the invasions

of earth and avoid being hit by

the gunner shcrs Becomes pro-
ressively harder with each

%n'\éasion. Program 3K, graphics

GAMES PACK 7

Green Things An alien life-form
has invaded your space-raft; dis-
cover a way of destroying it with
the weapons available on the ship

Program 5K, graphics 2K. COLOUR

Ballistics Take turns in firin
shells at the other pla Jer taking
into account the wind and shape
of the hill, Program 3K, graphics
6K, needs floatmgpomt

Snake Grow yourself a snake by
guiding it towards digits which it
eats. Program 2K, graphics ¥%2K.

GAMES PACK 2

Dogfight Two-player game; each
player controls a plane and tries
to shoot down his opponent
without crashing. Program 4K,
graphics 6K

Mastermind Guess the computer's
code before the computer guesses
yours; program 3K, graphics %K.
Zombie Land on Zombie island;
try to lure all the zombies into
the swamp. In desperation jump
into hyper-space! Program 3K,
graphics %K. COLOUR

nulvun( DESCENT FUEL DRIFY
101 1358 (1]

[ )

GAMES PACK 5
Invaders The most popular video
game, with invaders, flying
saucers, shelters, and full sound
gffects Program 5K, graphics
Wumpus Wander in caves in-
habited by the Wumpus. Find
and shoot him before he eats

ou, Pits and bats make things

arder, Program 2K, graphics 2K
Reversi Reversi, or Othello
played with counters that are
black one side and white on the
other; Program 3K, graphics *
%K. COL

ORDER TODAY!

Just send a cheque or money order. Only £11.50 per pack
including VAT and post and packing. State which packs you want.
Or ring 0223 316039 or 01-930 1614 quoting your
Access or Barclaycard number, Allow 14 days for delivery.

Or if you think you can wait for more details just write to
Acornsoft Limited, 4a Market Hill, Cambridge.

ACORNSAFT TAKE GAMES SERIOUSLY

BB for CB

CASH & CARRY

MAIL ORDER

BASE
ANTENNAS

MOBILE
ANTENNAS

POWER
SUPPLIES

PA-SPEAKERS

COAXIAL CABLE

SWR METERS

OPENING HOURS
MON-FRI 9.30 am-7 pm
SUNDAY 9.30-2 pm
by appointment

CONNECTORS

NO PARKING PROBLEMS
COFFEE AVAILABLE
ON THE HOUSE

| SEND FOR OUR LATEST TRADE PRICE LIST
MINIMUM ORDER £100

B. BAMBER ELECTRONICS =

COMMUNICATIONS HOUSE

5 STATION ROAD - LITTLEPORT -
CAMBS. TEL: ELY (0353) 860185

THE TELECOMMUNICATIONS SPECIALISTS

INTERESTED IN

ELECTRONIGS ?

TRY A ZEDPACK!
COMPONENTS AT A PRICE
EYERYONE CAN AFFORD
Z1 300 mixed § and § watt resistors £1-95
Z2 150 mixed 1 and 2 watt resistors £1-50
Z3 300 mixed capacitors, most typez

3-95
Z4 100 mixed electrolytics £2-20
Z5 100 mixed polystyrene caps £2:20
Z6 300 mlled prlnled cireult
compo 1-

£1-95
Z1 300 mlxed pﬂntod cireuit resltmr: .
-4

Z9 100 mixed miniature ceramic nnd
plate caps £1-2
Z10 25 nuorhd pots. £1- 50
Z11 25 assorted presets, skeleton etc. £1

Z12 20 assorted vdr's and thermistors

£1-20

Z13 1lb mixed hardware. Nuts, bol(s
self-tappers, sleeving, etc. £1

Z14 100 mixed, new and marked, full spec

Pack BC148,

BF154, BF274 BC212L, BC238, BC184L,

PBC108 and, or lots of similar type:

215 100 mixed diodes Including:—zener,
power, bridge, signal, germanium,

Illcon e(c All full spec. £4:95
Z16 20 1N41 £4
Z17 20 1N4003/1002 £1
Z18 20 assorted zeners, 1 watt and loo'mv‘;
£4-5

Z19 12 -125” TIL 209 RED. LED'S £1
Z20 10 Assorted switches, including push
button, slide, multipole, minjature etc.
Fantastic value, £1-20.
UHF MODULATORS

Video In UHF out. Callbrated to channel 36
(625 line UHF) housed In metal box 23" x
x " with 9’ coaxlal lead, TV plug and
cor\necrlon data. £2-50 ea. 3 for £6.
Aluminjum finish slider knobs, standard
fitting. 10 for £1
200 A Minjature level/batt. meters, as
fitted to many cassette recorders. 90p
Deluxe FIBREGLASS printed circuit

etching kits.
Includes 100 sq Ins. of lad F/G

150 sq. ins, single sided board. £2-20
150 8q. ins. double slded board, £3-30
100 Minlature reed switches. £2-30
100 Subminiature Reed Switches. £4-20
SMALL MAGNETS
With hole In
P/B SWITCH BANKS
These cost a fortune! Were made for
varlous music centres. Includes Indepen-
dent and interdependent latching types
multl pole c¢/o etc. Can be modified.
Can't be repeated, 3 Banks for £1,
KNOBS for Switch Banks 10 for £1,
Chrome or spun aluminium finish,
MINIATURE MAINS TRANSFORMERS
Top quality, Split bobbin construc(lnn
will give 4-5V-0-4-5V at 250MA. 13” x 1}”
x 13", all sorts of uses. ONLY £¢
3 for £2-50.
PP3 Battery Connectors 10 for 50p
Minlature Pron to Make Swl(ches. Red
knob. 3 for 5
Submlnlalure 'S.P.C.0. Slide Switches.
6 for 50p.
:A'lnlature D.P.C.O. Slide Switches.
or 5
fl'andard 2P. 3 Position Slide Switch.
or
4 x HPH Battery Holders (2 x 2 Flat type)
with leads. 2 for 50p.
Assorted Fuse Holders including 20mm,
P.C., Panel and chassls types. Pack of 7
for 509
3:5mm Jack Sockets, switched. En-
closed type. P.C. or panel mnunllno
With nuts and washers. 4 for 5
9 Section, Chrome on Brass Telelconle
Aerial, Pluos Into any 3:-5mm socket.
Approx 25” extended £1 each. 3 for £2-50.
Hi Power Infra Red Transmitter Smm
LED. TIL 38 60p ea. 3 for £1-50.
Crystal Clear 3mm LEDS very prett:
Red, Green, Yellow. 10 of one colour £1.
10 of each £2-50.

ALTERNATOR RECTIFIERS
Make {ovely 60 amp bridges. Ideal for
High Power Battery Chargers.

| Type 4AFl. Set of 4 (2 neg. case +

2 pos. case) £2, |
Special Purchase enables us to
offer Mullard €220 Polyester Capa-
citors (quuorlce Allsorts) at the
ble price of £2 for 100 mixed.

6 for £1

board. 1Ib ferric chloride, {made for U.S.
army to MIL, SPEC.), 1 dalo etch resist pen,
abrasive cleaner, tweezers, etch reslstdish
and Insiructions. OUR PRICE £5'95
11b of FeCl. £2-25.

Please Quote ZED Code.

£15 for 1000, These conslst of factory
clearance lots i.e. splllages, floor
sweepings. cosmatic rejects etc. Also,
Multard Miniature Electrolyncs 200
mixed £2.

To: “GEMINI ELECTRONIC COMPONENTS" DEPT PE

“THE WAREHOUSE" SPEEDWELL ST. LONDON S.ES8.
Where shown. Send Cheque® or Postai Order. Plus 60p P&P, and 15% VAT.

*Schools etc. SEND OFFICIAL ORDER

ZED PACKS now available for Callers at 50 Deptford Broadway, London, S.E.0.
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ARE YOU SlﬂING COMFORTABLY?

In years to come everyone
\ / / Lwill be selling remote control
dimmers. but you can have
__your TDR30OK kit now for.
TONLY £14.30 for the
dimmer unit and £4.20 for’
the transmitter.

EVERY DOOR
SHOULD HAVE ONE

Whatever kind of door you have, our New Electronic Combination Lock wlll enable you to open it
easily but make things very dlfficult for unwelcome visitors. The unit, which comes complete with a
10-way keypad, requires an easily remembered four digit code 1o be entered before the door can be
opened, rwhile the intruder has over 5,000 combinations to choose from. The code can be easily
changed by means of a pre wired plug and a momentary or latched output version can be made. The
kit has even more uses in a car where it may be

used to disable the ignition. Another useful

feature is the Save Button. This stores the com-

bination number, enabling the car to be used by

authorised persons such as gamge personnel

without disclosing the code. The complete kit

measures 7x6x3 cms. deep and consumes a

mere 40uA when not in use.and will drive a5V to |

15V (750mA) solenold or relay coil (not suppl:ed)l 4
directly. So why not treat your door to a new lock
for ONLY tﬂ; 50 and think about all the keys

will ensure that you are. Based on out’
highly succass'ur TD300K touch con-
trolled dimmer kit. the TDR300K in-
corporatgs an infra red receiver, enabl-
ing the lamp brightness to be varied and
switched on or off by touch or remotely =
by" means of a small hand held
transmitter. The complete kit, which i e
cludes easy to follow instructions, will

fit into a plaster depth box and the

plastic front plate has no metal pads to
touch, ensuring complete safety. Even a /
/or the more athletic of you

neon is included to help you locate the
the TD300K Touchdimmer kit

switch in the dark.

is still available at £8.50 and
the TDE/K Extension kit, for
2-way switching etc., is £2,
DON'T FORGET t0_add 50p
“P&P and 15% VAT to your
total purchase

o
-

you can lose or forget without ever locking
yourself out. {As featured in P.E. May '81.)

v

INTEGRATED CIRCU

555 Timer

Each unit has 4 channels (rated at 1KW at ‘ p“ FO R DVM(THERM OM ETER KIT 741 orAmp
Z:QV per chatl\neel:'whlch swnch lamps. lo pro— / S ‘ Y mif\“V-'S- 224 Clock
;V ?Ifz)g%l;(onal ogplo isolated audio input. 3\) Based on ICL7106 DVM chip and a 3} digit ¥ AV:3:|27OThl:a$mom:ler

CA3080 Trnnsconduclance Op. Amp, 72p
CA3130 CMOS Op. Amp. 75
ICL7106 DVM (LCD Drive) CTAOS
LM377 Dual 2W Amp. £1.45
LM379S Dual 6W Amp. £3.50
LM380 2W Audio Amp. 80,
LM382 Dual low noise re amp. £1 08
LM386 250mW low voltage amp. 75p
LM 1830 Fluid level Detector £1.50
LM2917 F/V Converter (14 pin) £1.60
LM3909 LED Flashar/oscnlalov 60,
LM3911 Thermometer £1.2
LM3914 Dot/Bar Driver (linear} £2.10
LM3915 Dot/8ar Driver {log.) £2.20
MM74C311 4-digit Display Controller £6.50
MM74C926 4-digit counter with

segment output £4.50
S$566B Touchdimmer £2.50
SL440 AC Power Control
SN76477 Complex Sound Generator
TBABOO 5W Audio Amp.
TBA8 10AS 7W Audio Amp.
TCM7555 CMOS 555 Timer
TDA 1024 Zero Voltage Switch
TDA2020 20W Audio Amp.
TLOB1 J-FET Op. Amp.
TLO82 Dual J-FET Op. Amp.
TMS 1121 Clock/7 day timer
TMS1121 Data
ZN1034E Timer

liquid crystal display. This kit will form the
basls of a dlgnal mulumeler — only a few

hes and required
{details supplied) or make a sensitive digital
thermometer {~50° to 150°C} reading to
0.1°C. The basic kit has a sensitivity for full
scale of 200mV, automatic polarity and runs
from a 9V PP3 battery.

At this price you can use this kit in place of moving coil meters in virtually any application from
bathroom scales to bicycle ~the itles are endless.
mains zero crossing points 1o

s 20 oy pont REMOTE CONTROL COMPONENTS AND KITS
£8.00

minimum.

Optional Opto Input

DLA1 60p W
MINI KITS

"nese kits form useful subsystems whick
may be Incorporated into lary er desngns or
used alone. Kits include P short in-
structions and all componen
MK1 TEMPERATURE cou'rnou.in/
THERMOSTAT

This kit features a bi-
direcitonal sequence, speed
of sequence and frequency of
direction change being
variable by means of
potentiometers. incorproates
meter dimming con-
trol. £14.60
DLZ1000K

A lower cost version of the
above, featuring undirectional
channel sequence with speed
variable by means of a preset
pot. Outputs switched only at

LD271 IR Emitting dicde .38 ML9I26 18- channm réceiver 4
SFH205 Photodiode Detector 90 momentary binary outputs  1.40
SL480 IC Pulse Amp. 1.70 MLI2Z8 16-channel receiver, 4
SL490 32 Command Encoder/ latched binary outputs 1.40
transmitter MLI29 t6-channel receiver, 4
L8922 10-channei receiver latched binary outputs 1.40

Uses LM3911 IC to sense temperature + 3 analogue outputs 4.20 Clip-on Plastic Reflector for All ICs supplied with Data Sheets.
{80°C max) and triac to switch IR LEDs, increases range .20 Data Sheets only — per device
heater. KW £4 ML925. A decoder designed for model/toy control, providing a 2-speed drive

MK2 SOLID STATE RELAY
ideal for switching motors. lights, heaters,
etc. from logic. Opto-isolated with zero
voltage switching. Supplied without triac.
Salecl the required triac from our

£2.60

l?! BAR/DOT DISPLAY
Displays an analogue voltage on a linear 10-
eiement LED display as a bar or single dot.
Ideal for thermometers, ievel indicators, etc.
May be stacked to obtain 20 m 100 element
displays. F:)egulres 5-20V

motor and three position latched steering system or a vehicle with momentary action
steering and a third motor, eg. gun turret, winch, etc. Outputs also available for other
facilities such as horn, turn indicators, headlights, etc. 2.10

To make things EVEN EASIER, we have designed several new kits:—
MK8 — Simple infra Red TRANSMITTER. A Pulsed infra red source which comes complete
with a hand held plastic box. Requires a 9V battery. 4.20
MK7 — Infra Red RECEIVER. Single channel, range approxlmalel 20 ft. Mains powered
with a triac output to swltch loads up to 508W at 240V ac, Lul can be modified for
use with 5 to 15V dc supplies and transistor or relay outputs. 8.00
*Special Price *"MK6 and MK7 together. Order as RC500K, 12,50
£4.75 MK8 — Coded Infra gedzTRgNSMITTER Based og lh‘e PSJL)ASQ the kit includes 2 IR LEDs,
melsurason!y %2x1.3 cms. and requires a 8V (P battel 5.90
CONTROLLg:TIONAL T MPERATURE MK - 4 way KEYBOARD. For use with the MK8 kit, 10 make a Zchannel remote comé%l
transmitter, 1.
Rasedlon ainew/serolvoltagelswlidiiC Wils MK 10 — 16-Way KEYBOARD. For use with the MKB kit, to
controller, enabling the temperature of an enerate 16 different codes for decoding bv lhe
enciosure to be maintained within 0.5°C. 1928 or ML926 receiver (MK12) Kit
Thermistor failure causes output to switch MK11 — 10 On-Of Channel IR RECEIVER with 3 nnalogue

off. Temperature range ambient to 90°C.
3KW.

b £5.55
MKS MAINS TIMER
Based on the ZN1034E Timer IC this kit will
switch a mains load on ({or off} for a preset
time from 20 minutes to 35 hours. Longer or

outputs 0-10V) for controlling such functions as lamp
brightness, volume, tone, etc. Other functions include
an on/standby output and a toggle output, which may
be used for sound muting. Basad on ML922 decoder
IC. Includes its own mains sup,

12.00
MK12 - 16 Channel IR RECEIVER For use with the MKB

kit with 16 on/off outputs which with turther interface

shorter periods | may be veallsed by minor
ges. load
KW, £4.50

24 HOUR CLOCK/APPLIANCE

circuitry, such as relays or triacs, will switch up t0 16

items of equipment on or off remotely. Outputs may be

latched or momentary, depending on whether the

ML926 or ML928 is specified. Includes its own mains
11

Standard mains

primaries 240V a.c. 3p

100mA secondaries REC‘B"QUW' Red  16p
6 Vv

95 Rectangular eveen l;p
] MK13 2 11-Wav KEYBOARD. For use’ with MK8 and 9-0-9V 85p | Rectangular Yellow 17p
TIMER KIT M\( kits. Transmits programme step + and —, 12-0-12v 90p || Flat Face rect-
Switches any appliance up to anllogun + and — (3], mute normalise analogue out- —_— 3§ angular, Triangular,
1KW on and off at preset puts, and on/standby, 4.35 Optollolalad Arrowhead or Square

Red 17p

times once per day. Kit con- M%CJOZOO GA/ Green 20p

tains: AY-5-1230 IC, 0.5"

VVIOS POWER FETS

- (L“EDI dlsp:’ay mains su;;'pIm Rec. Yellow 20p
splay rivers, switches, il ff
- LEDs, triac, PCBs & full in- VN10KM 0 5A/60V (TO92) 52p 14 pin " VOLTAGE EGULATORS
structlons. VNGBAF 2A/60V (TO220} 88p 16 pin 1 36p Available in 5V, 12V, & 15V
CT1000K Basic Kit Soldercon Pins 50p/100 versions.
CT1000KB with white box (56/131 )(7lrtnm)‘0 & ;gL series 100mA pos. 26p
L series lOOmA . 60
Ready Built £22.50 $Io¢k AN 78 AR pes! szs
""G 79 series 1A neg 5V. 75p
TRIACS LM317T adjustable 1.2V-37V .54 £1.80
UXBRIDGE ROAD Ealing, North Clrcular Road ———p
- r DISPLAYS
400\3;!.?'((!:38;? (Texas} o l 90 o Hanwell LT Garage i : A oLgo; c.c. pin cgsm-
(d = o ) L]
??Arﬁ%gggo gsp Q a §l ‘_"‘ § BUSES 207, 63 and E} DL'337 Regge;g_,a pin com- 3
5, 1Y - patible witl Sp
16A TIC246D 96p .1; e 2= BL727 Dusl 05" c.0. Red  £1,80
25A TIC263D 190p i <5 é SHOP NOW MP63 05" c.. e four digi
6A with trigger Q40061T 80p 55 ! 3
BA isolated tsb TXAL2268 t‘igp ad3|° TH OPEN 3.';.? ?’2 °m’u...?,.“$’2'§ TZ"S."J“S.‘{
Dlac L] package. Red £4.50

ALL COMPDNENTS ARE BRAND NEW AND TO SPECIFICATION ADD 50p P&P and 15% VAT TO TDTAL OVERSEAS
CUSTOMERS ADD 150 (Europel {4 [sisewhere} lor P&P Send sae for price st and with sll enquiries Callers welcome

930 500 IMon £} 1000 4.00 {Sat}
BARCLAYCARD

(PE9), 11 BOSTON ROAD
LONDON W7 3SJ. 01-579 9794/2842 VISA
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Allthese
advantages...

® Instant all-weather starting

® Smoother running

® Continual peak performance

@ Longer battery & plug life

® Improved fuel consumption

® Improved acceleration/top speed
® Extended energy storage

.In kit form

SPARKRITE X51s a hugh performance. top qualty nductive
discharge electronic iggmition system destgned tor the electropics
D.t Y. world It has been tried. tested and proven to be utterly
reliable Assembly onlytakes 1 2 hours andmstallation
even less due to the patented ‘chp on' easy fitting

The superb techiical-design of the
Sparkritecircunt elinunates problems of the
contact breaker There s no nusfire due to
contact breaker bounce winchiselimmated
electronically by a pulse suppression
circuit which prevents the unit fining if the
points bounce open at igh R P M
Contact breaker burnis elminated by
reducing the current hy 95°%, of the: norm

There s also a unique extended dwell
circuit wiich allows the col a longer
period of time: to store its enerqy betore
discharging to the plugs The unit ncludes
burlt m static imimg hight. systems function
hght, and security changeover switch
Will work alt rev counteas

Fits all 12 v negative-earth vehicles
with coil/distributor ignition up to 8 cylinders.

THE KITCOMPRISESEVERYTHINGNEEDED
Die pressed case Ready drilled, alunwmum extruded
base and heat sink. coll mounting chps and accessonies All kit
components are guaranteed for a pet:od of 2 years from date of
purchase Fully llustrated assembly and mstallation instructions are
included
Roger Clark the world famous rally driver
says “Sparkriteelectronicignitionsystems
are the best you can buy.”

Spsrhrite

HIGH PERFORMANCE
ELECTRONIC IGNITION

Elactronics Design Associates, Dept. PE1179, 82 Bath St., Walsall, WS1 3DE

Electronics Design Associates, Dept. PE/9/81
82 Bath Street, Walsall, SW1 3DE. Phone: (0922) 614791

Name
Address

Phone your order with Access or Barclaycard
1 enclose chequePO's for

£

Cheque No.

Inc, VA.Y. and PP

X5KIT £16-35

ACCESS OR BARCLAY CARD No.

QUANTITY RED'D.

Send SAf 1t brochure only requwed

LECTR

BEST SELLERS . ..

RECHARGEABLE CELLS hy SANYD-CADNICA. Size AA 33p. C 2.27. D 3.76, PP3 4.10
with tags: AA 1.06, C 2.43.0 3.99.
CHARGERS PP3 4.75, [ 95 A.C.D 7.80,

ALU

BEST
SERVICE

*
KEEN BUYERS!
A SAE. BRINGS

PLASTIC BOXES PBI 116x 77 x 35mm 62p. COMPREHENSIVE
Breadboards Eura 5.TON. Veroblock 3.83. PRICE LIST
Bimboard 8.03, Buzrer 6-15V B0p. {Valid 3 mths.)
CAPACITORS polystyrene 67470() F es 7p. C280 .01 6p. .1 T7p. .22 95 {lal) vl COVERING
Polyester (PCM 7.5mm} .001 Gp .30" 7p. .056 8p. .1 9p. (PCM 10mm) Iu 16p 0 o
{Many more vaiuﬁjln ""; rangeu ” CATALOGUE '81.
Variable Dilecon 100pF 2 08, 500pF 3.21. Al
TR st ssmn a1 o | SARLHCADS
' jack pl p. skt .5mm jack plu p. skt 14p. 2.5mm 5
O headsr 14 pin 38,1 g'::'m (1 R P ACCEPTED
uick lest mains block 5.25.
Fuse holders 20mm panel 22r chassis 6p. BE’(‘(\EI\'I‘(“\IT\':IG&
HALL-EFFECT devices from
e sk P 1355 CW 2 85 finger type 703 25p. 70220 25p. GUARANTEED
INTEGRATED CIRCUITS — hundieds o types: 741 18p. 555 23p. CA3140€ 40p. HARD TO FIND

LM3BON 99p, LM3914N 2,68, S566B 2.14. TCAIE5 1.20. TEMS
IC holders 8 pin 9p. 14-40 pin 1p per pin.
KNOBS. screw httings §'* trom 16p. KEEN PRICES &

Loudspeakers 2.1/2°* 8 or 64 ohms 93p.

Magneta resistors from 1.60N, DISCOUNTS

Melerseggnel 570 X dfimmsﬁl!uﬂ 1A 00 4.80. SPECIAL
Opto LEOS red 7p. yellow reen 11p; ultrabright 21p oll colours. Al

LED drivers UAAT TO/UAAT Onea 1.52. UnggJ:VTTYS

POTENTIOMETERS carbon 20mm dis. 100R-2M2 lin, 220R-4M7 log single 29p, 1K-
2M2 lin, 4K7-2M2 fog duals, ea 81p. Add 51p if required with switch SPEEDY

Sliders mono 72p, stereo 1.18, bezel 3dp.

Wirewound 25R-10K. 3 watt ea 1.50. Tg:%:gg:‘sn
PRINTED CIRCUIY MATERIALS. 300 x |50mm S$/S SR8P 1.25, Ifgl 1.90, 500gm

ferric chloride lab grade 3.40. Pasitiv 20 photo resist 75ml 1.65. €ich resist pen 105 NO P/P CHARGES
silver paint 3g 4.14N. Relays 12v coit 3P2W 10A contacts 2.90. Resistars §W. {W. JW ON UK. CWO
5% ea 2p. Metal oxide TS 2% 5p, film MR25 Sp. uknéns OVER
SEMICONDUCTORS 1N4007 ﬁn 1Nd148 39 RCA2N3055 70p, BC07-9 lamily

13p, BC182/212 tamily 9p. BFR34A 63p. BFTES 1.19, C10801 45p. TIP31A/32A ea £5.75. (Add

44p, TIP41A/424 ea 45p. 1IP2955/TIP3055 ea 55p.

Solder 500gm 60/40 20SWG 7.30N.

IRONS Antex C. CCN. CX or X25 ea 4.30N. Oryx 50 temperature controlled 11.50N,

1S0-TIP cordless with charger 24.00N.

SWITCHES slider DPOT man 18Bp, std 20p, Wavechange 1P12W, 2PBW, 3P4W., 4P3W

ea 40p. Time switch 134 3 on/3 off per day 14.68N. Min loggles silver contacts SPOT VAT T0 TOTAL

57, OPDT 80p, 3POT 1.64, 4PDT 2.75. DIL goid plated 4PST 350 10PST 2.10. VALUE OF ALL

Miniature drilts. 12V dc TITAN 10.26N. TITAN kit 17.08N, Stand 12.00N, DROERS.

Tools CK pliers 4.70, cutters 6,10, strippers 4.95, * :

Vero wiring system kit 4.42, wire 1.17

Computers Nascom 1 built £140.00N. Shop Hours —
NASCOM 2 kit £295.00 complete (less 8 x 4118’ £225.00N}. P/S kir, 3 amp 9.530:

32.50N, 18K RAM kit 110.00N. Sats. 9—1 pm.

handling charge
of 40p if under).

*
PLEASE ADD 15%

ELECTROVALUE LTD. DEPT. PE/8, 28 St Judes Road Englefield Green. Egham. Surrey TW20 OHB.
Phone Eghsm 33603 (STO 0784 . London BT). Telex 264475
Northern Branch {Personal Shoppers only} 680 Burnage Lane. Burnage. Manchester M9 1NA Phone (061) 432 4945,

The ONE catalogue
you MUST
have!

® About 2,000 items clearly listed.

® Profusely illustrated throughout.

® Large A-4 size pages.

® Bargain list, order form and 2
coupons each worth 25p if used as
directed, all supplied free.

Price £1, plus 50p for post, packing

and insurance.

Send cheque or P.O. for £1.50

HOME RADIO Components LTD
Dept. PE, P.O. Box 92, 215 London Road,
Mitcham, Surrey. 01-543 5659

RADIO/TAPES BARGAINS AERIAL AMPLIFIERS

LW/MW/Mains/Battery Radios Aerial amplifiers can produce
£9.00 each (P&P £1.00) remarkable improvement on the

LW/MW Car Radios with speaker picture and sound in fringe or dif-
£9./00 each {P&P £1.00) ficuit areas.

Small VHF/MW Battery Radios 845 — For Mono or Colour this is

£7.00 each (P&P 50p) tynable over complete UHF
8-C60 High galn Cassettes television band.

£2.00 (P&P 50p)
5-C90 High galn Cassettes B11 — For stereo or standard

VHF/FM radio.
2.00 (P&P 50p) -
Stereo Headphones with leadand B}2 "°,",VHF 'e'e"'s'm: band 1 & 3.
Jack Plug £4.50 (P&P 50p) All amplifiers are complete and ready
Maximum Postage Charge £1.00. to use Battery type PP3 or 8V to 18V

s 9= DC next to the set type fitting.
Money refunded if not satisfied. PRICES £6-70 each.

Signal Injectors with (pre-set) variable AF, which emits RF harmonics
into the UHF band. Protected up to 300 voits DC. Complete with leads
£5.70 each.

All Prices Include VAT at 15%. P & P per Order 30p. SA.E. for Leaflets. Access Cards
ELECTRONIC MAILORDER LTD,
62 Bridge St, Ramsbottom, via Bury, Lancs. BLO SAGP.
Tel Rams (070 682) 3036.
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TG Prime components-Lowprices.

Dept. PE.9, Unit 9/10, 1st Floor, East Block, 38 Mount Pleasant, London WC1X OAP. Tel: 01-837 1165, 01-278 7369. Telex: 8953084 Maclin G.
All our microchips are at micro Ordering information: Unless
prices. Don't be fooled by low NEW' LOW, LOW DYNAMIC RAMS 1-24 25-99 100+ otherwise stated, for orders
prices. We do not offer for sale PRIc *4116 150NS 250 225 195 under £50 add 50p p&p. Add 15%
surplus, sub-spec or rebranded Es ON 4116 200 NS 1.40 1.25 1.15 Xﬁ; fototal (“: VAdT on t:00('(5)-
devices. Alf our parts are HM4864 64K i 3 evices are brand new, factory
quaranteed new, first quality, MEMORIES (64Kx1) prime a:\d lull:pec;n;i_ﬁub];qt to

i rior sales and avallability. Prices
::c:f;:,v:J;";zh":cl(?g&g,e:::smt _CIO'“p:ve o’ur rices before you buy Single SV 200 NS 14.95 13.95 12.95 ‘s,ubiect to change wi(hou¥ notice.
e ot Mecoras ?asfw ere! All devices are brand new, CMOS RAMS 1-24 25-99 100+ Minimum telephone order using
available and these are featured S R IS g el ACCESS is £10. it ordering by post
regularly. Pri i LG EE with ACCESS,
p:agp ::“\; fol:’es a‘r’tlae:::lt::;: a: Alf prices exclude P&P and VAT. 450NS 295 260 include name, address
*““Ordering Information” before ol ; :MGHG 16K (2K x and card no. written
ordering. Official orders from ease refer to Ordering Information clearly. Please allow
schools, colleges, universities and before ordering. 200 NS 1295 11.95 985 4/6 weeks delivery on
Gov. authorities accepted. STATIC RAMS 1-24 25-99 1004 EPROMS 1-24 25-99 100+ books.
21141 200 NS 2708 450 NS 295 275 2.50
DTL 7418126 50p | 4059 560D g
74US132  70p | 4060 112p Lower Power 160 1.45 130 27165VA50NS 2.95 2.75 2.50 h\.
e 2017415138 69p)4a063  M2p 4118 250 NS 625 595 525 25325V450NS 895 850 8.25 ‘,@
& oop| 7415139 750 4066 560 : 2732 450 NS 895 850 825 ) LED DISPLAY
9a4 G A | — MAN 3630 HALF DIGIT (£1)
;g 220 74L5153  75p| 4069 19p 21141450 NS 145p SUPER SALE! * These are not sub-spec devices as sold
962 55" 7415155  65p} 4070 28p | KEYBOARD 2114L 200NS  160p Quantit by our competitors.
e oob]7aL5157  74p| 4071 25p | ENCODER 4118250NS  625p y These are brand new, first quality, fac-
P 0P [7415160 115p [ 4072 25p| AY-5:2376 6950 | 4116150NS  250p - 1-24 2599 100+ tory prime, full spec. davices
74LS161  78p| 4075 20p | KR3600 6%5p | 4116200NS 1a0p | ICL7106 3'2 digit LCD b s S I
7400 |74.5163 90p|4078 88p HM4864 200 NS A/D Converter £5.75 £4.75 £4.00 f g "1Epgaty
7dlSt64  90p|d077 230 e — £1495 | LCD 106 3% Digit LCD DHSES
2800 11b[741S165 150p| 4078 29p TC5514P 450 NS Display with Lo Bat” 1-24 25-99 100+
20 120 (7415168 190p | 4081 23p 250 | gl oPRY 0 8at MAN 3630 750 60p 50p
{202 12017415173 100p [ 4082 25p [ SUPPORT DEVICES | (Same as 6514} ign for above £6.95 £4.95 £4.00 While stocks last
7403 13017415174  99p| 4085 86p’| 65211 325p | HM6116200 NS AY-3-8910 Computer Sound IC O E AT 0 et G TR T ol T
402 'Tp17415175  99p] 4086 68p | 6522 525p £12.95 £5.95 £5.26 £4.50 Y R '
;:83 :g: 7405181 280p| 4089 130p gggz 795p . : E
74LS190 110p| 4093 68p 1 800p | EPROMS 1 i
;g?g :gg 74L5195 87p|40%4 225p 6810 225p (2708 450 NS 350p mEAv(v:S'L&PEER l\{IUSIC TsheES[oul is asc?r::u’e‘l?mEl:afcannltais a‘l(llhte parts tn build a programmable etfects
7412 18p 74L5196 100p | 4095 99p | 6820 360p |27165V450 NS 295p KIT! generator Designed around the new Texas Insiruments SN 76477 Sound Chip. the
7413 20 74LS221 110p| 4096 325p 5331 195p 12532 32K 450 NS AT LAST an affordable kit that board provides banks of MINI DIP swilches and pots to pvogram the vanous
7414 38p 7415240 210p| 4098 110p 2855 1400p £8.95! canbe PROGRAMMED TO PLAV. combmatnions ol the SLF Dscillator VCO Noises One Shot and nveiope Controls A
7513 285 | 1415241 200p | 4093 180p | 6850 200 | 2732 intel Type 450 NS | ANY SONG OR GROUP OF SONGS! | Quad Op Amp IC 15 used to and A Pulse Level
2420 165 74L5242 2§0n 4501 25p | 6852 375 £8.95; Instead of a nightmare of numerous | Comparator and Muluplex Dscillator for even more versatity The 34 . 3 PC
2437 339 74LS 243 1Y0p| 4502 H2p 853 150p 2564 (BKx8) ICs and special expensive Bipolar Board features a prototype area 10 allow lor user added circuitry Easily programmed
7430 18p [ 7415244 175p 4503 68p g)! 425p [ 450NS 28 pin ROMs, the SUPER MUSIC 1o duolicate Explosion Phaser Guns, Steam Trans. or almost an whnite number ol
7432 25p | 74L5245  220p 4507 52p 6 1600 | NEW! £75.00 MACHINE uses a SPECIAL MASK other sounds The unit has a multiple of apphications The low price includes alf pans.
7420 16p 7415251 120p 4508 288p | 8224 250p PROGRAMMED COMPUTER CHIP. assembly manual, pvogrammm& chans and detailed 76477 chip speciications it runs
7442 68p | 74L5253 120p 4510 76p 8;26 225p | UARTS one CMOS gate and the most on a 9V battery Inot included) On board 100MV amp wrll drive a small speaker diectly.
7447 72p| 7415257 110p 45:; 125p gzge ggg" AY5 1013A 325p | Popularerisable EPROM, the or The unit can be connected 1o your stereo with incredible results! (Speaker not
i 7507415260 90p|45 =00 P |AY31015D Joan | 2708/270¢ senes BASICKIT ncluded)  COMPLETEKIT ONLY £12 - £1P&P - VAT £1.95 - £14.95 TOTAL
7873 32| 74LS 266 75p 4515 290p 5;53 795p | 1016402 1PL 325p mcludes dnlled, plated and i
7473 39p|7415273 vysp|3316 1090 8RS el sepegnicBClhpardlapHAIL BOOKS BY HOWARD W. SAMS INC. SALE!
7475 40p [74LS290  95p E 825/ 79 . components except the EPROM and | (pie,e order books by reference number andthtle. Please add 75p P&P
747 200 |74U5293 120p 4520 99p 5p | cPU'S 12V transformer The basic kit will Book No VAT
7482 |Osn 7418365 57p 4521 230p | MC14412vL  995p | g502 500p | play short renditions of 25 tunes DSY BN 0] }
7486 3301745373 170p 4526 105p | Z80PTO 395p | 6504 650p | through its 7 WATT AMPLIFIER REF NORMAL SALE
7430 31748378 170p | 2527 130p | 280 CTC 395p | 6505 700p [ SECTION Add an optional ROM TIme PRICE  PRICE
raso Sdn 7415375 1a0p | 4528 99p | ZBOA PIO 495p | 6800 400p | and any tune programmed will be 21168 Acuve Filter Cookbook £10.95 £€7.75
7492 50” 7405393 135p | 4529 140p | Z80ACTC 495p | 6802 600p | played If you have the equipment 21440 Aviation Electronics . £6.75 £5.75
P 17a1Sa90 1a0p | 453) 150p| Z80DMA ~ £10.950 | 6809 1400p | 1o program 2708 EPROMSs, we 21568 Audio IC OP Amp Application. .£5.95 £4.75
7433 50p 2415670 260” 4532 125p| 280ADMA £1195p | gogoA 400p | supply full information on 21586 Basic Programming Primer.. .£6.50 £4.75
;:?g‘ ggg P :g:g N :SOD §58A5|g'/00m gg ggn BOB5A 600p | Programming your own music! 5654 $oolean Algehra for aompuler Logic.. .£4.50 £3.75
LOW PROFILE 60p P 80 495 FEATURES 1447 The 8080A Bugbook Microcomputer
;::;g :g" SOCKETS BY | 4556 70p| Z80Si0/1  £22.95p §BOA 595:; *Basic kit contains 25 shoft tunes n Interfacing & Pgrogrammlng £5.04 £3.75
74132 5 P | TEXAS 560 225p | 2B0A SI0/1 £24 95p | 78001 £99| the maniC! 21465 Buwiding and Installing Electronics Intrusion Alarms ..£3.95 £2.75
7414t 75 SALE | 4569 240p | 280Sl0/2  £22.95p | 28002 £80 | - Wil address external ROM forupto | 21524 The Cheap Video Cookbook ..£4.50 £3.75
BN, jern | TOIETE | dfel Zoasio £2090 | =t MOSBMURE NOTERPEFRON (RO | TEYSCC L 775 £e15
pin 19 is not include u! et y 3rd | . -
;::gg ‘ggs 16 pin 10p | 4585 125p ?JI:P‘L’;\.V Tlg'{o"scaln « Operates on 12V AC or 12V DC a1 21693 Computers & Programming Guides for
74157 550800 15p —= 500mA {Using unil on 12V DC and Scientists & Engineers... £1195 £8.75
74161 3ap[20Pn 180174C D106 £5.95| Withoptional ROMrequires 9V bias | 21697 B085A Cookbook . £750 £5.75
74185  120p [22P0 22p | 74C20 30p| DIL SWITCHES - battery. not included ) 21539 Design of Active Filters with Expenments €595 £4.75
74174 100p 24 pin 22p| 74c76 80p| 4 ol = *7 watts of audio power will drive 8 or| 21536 DBUG An 8080 Interpretive Debugger .... £375 €2.75
74122 a5p 12800 250 174C85  145p] 6 gglg wg" 16 ohm speakers or horn speakers 21537 Design of Op Amp Circuits with Expenments £595 £4.75
74125 50p 4000 80,74C97  125p| 8pole 125 | nYERFACE LINEAR |- DiSumdicneet 31828 Puacucn VMg(S C"Cm'?sw::’l')-e’(ﬁ'é?ec?'s ik
74190 130p 4C98 1250 10 pole 135 | Moy B0 OIP swiiches not icluded BOBgAuM ory nanmer’\, gita ; ronics
74192 12000 CMIQS [74C107  100p Mg‘gg 709 *‘NEXT TUNE' provision steps e -crgco';\?mer rogramming
74193 120p 14000 15D e 160 RghIOp ——| oms123 17551 | T o e 21551 I o na O Ccaaness T B
74194 102p |3001 150 74C161  145p 75150 ‘250 Tune address can be wire jumper SOB?)A MD:Y Xperi A s i "? a| g onics
74195 1000 [ 4002 '9‘; 74C162 145p L|NEAR ICs v ‘250 Boilpected ?'r board 1s designed to take In|er1acir‘\c gg‘;"‘:‘?me' rogramming oo e
74196 1000|4006 75p(74€163  145p | Av31350 Joon 175182 130 |- PITCH, VOLUME and TEMPO are ai & se Mini : '
74197 88p (4007 19p ;:g:gg 175p Avg 8910 595p 72322 2508 adjusl;able an are al 21351 Ho:r”:‘o Buy and Use Minicomputers oy
74283 140p 175p | 709 304 . N r ant icrocomputers . £7.! .75
74290 1208 | Goos Sonlzacioa 1750 [ 723 jo0p [2332¢ 3250 |+ SPECIAL ‘CHIME' SEQUENCES can | 21684 How to Program & Intertace the 6300.. £1050 £7.75
74365 900 [ 4010 a5p[74€195  175p | 749 8o | 75367 350 S el L e 21459 How to Program Microcomputers . .£6.75 £4.75
74366 95p | 4011 18p|74C903  45p [ ICL7106 575p | 7365 2959 address to provide for muitiple 21127 How to Read Schematic Diagrams .£4.25 £3.75
. 4012 24p ___lwno? 695p 72351 50" . doorbell applications. 21613 How to Use Integfated Circurts Logic Elements £4.50 £3.75
4013 .  ROM/ IEb?"z’“ 2%5p {52401, 50 ;‘L‘s‘:g:fn%lzgz'::at;'eﬂegreo;-g e, | 21527 1€ Converter Cookbook- 10.50 £8.75
7216A 1875n .
74LS i 7o iCmr2t68  £16.75 | 8128 1400 | There are no chordsor harmony | 6809 5-100 SINGLE-BOARD COMPUTER
r. PROMS ICM7555 750 | 8728 140p | soundtothe m R Hand 0
74LS00 12p {4016 35p 7' P 8795 140p |- STCP-BY-STEP ASSEMBLY @ Meets IEEE S-100 Standard! @ RS 232 Handshake
74LS01  12p [4017 70p 748188 200p [ LM301A 250 | 3197 1550 | INSTRUCTIONS provided @ Uses Molorolas Powsrful @ Selectable BAUD Rates!
741502 13p 4018 76p | 745287 300p | LM311 45p +Laras mumber of PREPROGRAMMED] o V8809 CPU @ Manual includes: 11" 27
740503 13p [4019 42p| 745387 300p | LM318 75p RO win sopuiar andeiasmen | 8§ . 8K 16K omi sh Schemanc, Pants List. User
741504  13p |4020 88p | 745476 gosp | LM324 40p e oy |- @12 Notes. Software Listinas and MORE!
74LS08 20D 4021 1000 745471 595p tmggg %(5)0 o i :I\;rl\v;;‘v,e:'i::g'aval able. Send sae tor
74LS10  19p {4022 88p| 745571 595p P BAREBOARD now only £35
780511 20p|4023 22p | tmiage 65p | VOLTAGE Sa/ £16.35 - €1 p&p - VAT £2.60-£19.95| ApSMON, MONITOR (2716). Now only £15
740812 30p|4024 T LM1871 375p | REGULATORS Q@ Yoral
7513 3splaozs ool BAUDRATE [ pvierz 3750 | 7sosmmiz ase o 1
TSI G018 '3l GENERATORS | tm3ona 2000 | 78M0S5C sson | 3Y2in. DIGIT AUTORANGING LCD DMMs from KAISE [ UNIVERSAL SCR
741520 18p | 4028 75p LM3915 200p | 78GHKC 575p 6200, as itemised. ONLY £39.96 exc VAT C106D 400V/5A Sale 25p
740521 30p | 4029 80p COM8116 995p | { M13600 100p | (M323K 450p 6220, as 6200, plus 10Amp AC/DC measurement ONLY £48.65 exc VAT
740522 38p [ 4030 50p COMB146 895p | NESSS 18p | (M723 30p 6110 with 10Amp AC/DC measurement AND Continuity Check! NEW LOW PRICE
o 2594031 1956 25556 50p ONLY £74.74 exc VAT Optional vinyl carry case £2.30 exc VAT Onlv £5.95
4 7 45p |4033 145 4136 70p ! I
e tolios  toel . EN SN7647IN 1500 H i ressiutionl X e s ¥ mdmal | THE NEW GI
740532 23p|aos6  2s0p; CONTROLLER | TBA810DAS 850 | DISPLAYS & Measores AC e ancel * 0% accuracy!
741837 35p 483; 105p| 6gas £14 itg;l ‘283 :zgg% ggp voltage to 600V1 * Lovg power Ohm % Zero adjustmant} COMPUTER SOUND |
74838 3o 4038 1100) cRTS027 20 | vi087 |l (20| % MeasuresDC ranges! # 3other models CHIP 1he amazing AY-3-8910 is 2
740842 56’; 4040 999 CRT5037 £18 | 1(084 100p | DL704 5p voltage to 1000V! too! tantastically powerful sound and
74LS47  78p|4041 7op| CRT9636S TL4%0 750 | DL707 850 music generator, perfect for use with
741548 355 4042 73: £9.95 | XR2206 295p | MV5T7164 2255 SALE EXCITING. ENTERTAINING SOFTWAHE FOR THE APPLE 11 | any 8-bit micro processor. Contains 3
740349  99p 4043 86p XR2207 375p : and APPLE 1 PLUS' ASTEROIDS N SPACE!!!! | tone "}":,‘"5' noise generator, gb"
74LS73 30p | 4044 88p —| W you liked ‘Invaders’ you'll love ASTEROIDS IN SPACE by Bruce
740578 30p|4045  160p CHARACTER Wallace! Your spaceship 1s travelling in the middle of a shower of ;B‘,’;'zg:\f’:"";’f contiol 2 aralle! 7
74LS75  42p|4047 99 i CHRYSTALS asteroids. Blast the asteroids with lasers. but beware  BIG i 40) B OIP Suber aniet MISEES
740585  98p 56p GENERATORS | 5.0688MHZ® 295p | ASTEROIDS FRAGMENT INTO SMALL ASTEROIDS! The Apple game P40 A 1P Super «&38 1o Il
741586 39p| 4049 38p RO-3-2513VC  550p 14.31818 MHZ 295p | paddles allow you to rotate your spaceship, fire its laser gun. and give 1t £5.95 + VAT, | c‘l’ di" F‘;:Eizi 7
741880  35p|4050 a0p SN745262AN  £9 | 20.00000 MHZ 325p | thrustto propel it through endless space From time to time, tog, you'll of BYTE 79 .m“l ;‘Al“g 4 t"g""'
741593  70p(405% 69 CG4103 595p l encounter an alien spaceship whose mission i1s to DESTROY YOU, so 50-page data :" ?o add £2.25 tor
741896 150p|4062 75p you'd better destroy it first! High resolution graphics and sound effects ..,"h‘:ps G el
7415107  40p|4053 3p FLOPPY DISC CONTROLLERS add to the arcade-like excitement this program generates RUNS ON Wil noditeathe 1508 ouS) coanosev
7415112 75p (4054 1p FD1771 B 01 S/D Inverted Bus £18 | ANY APPLE Il WITH AT LEAST 32K AND ONE DISK DRIVE! ! O piece orchestra
7415123  63p|4085  121p FD 1791 8-01 D/D Inverted Bus £29 | ONDIskeTTE e o o e LS
74L5125 50p}4056 121p FDC 3400 £12 | ONLY £14-95  £9 95 WHILE STOCKS LAST"! BYTE Ju|3 J9, & - 3
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Which amplifier?

1.L.P. Amplifiers now come in three basic types, each of which is available with
or without heatsink. Having decided the system you want — home hi-fi
{models HY 30, 60 or 120 for example)}, super quality hi-fi with extra versatility
{MOS 120, MOS 200} or Disco/PA/Guitar (HD 120, HD 200 or HD400) you will
then decide whether amplifiers housed within their own heatsinks or plate
amplifiers for bolting to a metal chassis will suit. With choice such as thisand a
brilliant new range of I.L.P. functional modules to choose from you now have
the chance to build the finest audio system ever offered to the constructor.

L1110V M S tandard, with heatsinks Without heatsinks
DISTORTION
ouTPuT | THD IMD. | SUPPLY
MODEL | POWER Typ | BOMZITxM: | VOLTAGE |  SIZE WT | PRICE | VAT | MODEL SIZE WT | PRICE |VAT
NUMBER | Watisrms | a1 thHz 41 TYPIMAX mm gms NUMBER wm mm gms

HY30 | 15wi4-8Q2 | 0.015% | <0.006% |x18+20 | 76x68x40 | 240 | £7.29 | €1.09
HYBO | 30w/4-8Q2 | 0.015% | <0.006% | x25+30 | 76x68x40 | 240 | £8.33 | £1.25 [
HY120 | 60wi4. 82 | 0.01% | <0.006% |+35x40 120x78x40 | 410 | £17.48 | £2.62 | HY120P | 120x26x40 | 215 | £15.50 |£2.33
HY200 |120w/4-8Q2 [ 0.01% | <0.006% | +4550 |120x78x50 | 515 | £21.21 | £3.18 | HY200P | 120x26x40 | 215 | £18.46 |{2.77
HY400 | 240w/42 | 0.01% | <0.006% {+45+50 |120x78x100 [ 1025 | £31.83 | £4.77 | HYA0OP | 120x26x70° | 375 | £28.33 |£4.25

Protection: Load line, momentary short circuit (typically 10 sec)  Stew rate: 15Vius  Rise time: Sus
S/Nratio: 100db  Frequency response {~ 3dB): 15Hz - 50kHz
Input sensitivity: 500mV ims  /nput impedance: 100k§2 Damping factor: |8521100H2>400

AMPLIFIER
WITH

HEAT SINK HO120 | 60wi4 892 | 0.01% | <0.006% |+35+40 [120x78x50 | 515 | £22.48 | £337 § HD120P |120x26x50 | 265 | £19.84 | £298

with heatsinks Without heatsinks

HD200 {120wi4-822| 0.D1% | <0.006% | +45+50 [120x78x60 | 620 | £27.38 | £4.11 § HD200P |120x26x50 | 265 | [23.63 | 354
HO400 | 240wiaQ | 0.01% | <0.006% | +45+50 |120x78x100 | 1025 | £38.63 | £5.79 | HD40OP | 120x26x70 | 375 | £34.28 | (514

Protection: load line, PERMANENT SHORT CIRCUIT (ideal for discoigroup use should evidence of short circuit not be immediately apparent).
The Heavy Outy range can claim additional output power devices and complementary protection circuitry with performance specs. as for standard types.

Ultra-Fi, with heatsinks ; Without heatsinks

MODS120 | 60w/a-80 | <0.005% | <0.006% | +45+50 [120x78x40 | 420 | £25.88 | £3.88 |MOS120P| 120x26x40 | 215 | £23.32 | £3.50
MDS200 | 120wia-80 | <0.005% | <0.006% | +55+60 120x78x80 | 850 | £33.46 | £5.02 [MOS200P | 120x26x80 | 420 | £28.53 | £4.28
MOS400 | 240w/4a | <0.005% | <0.006% | +55+60 |120578x100 | 1025 | £45.39 | £6.81 [MOSA00P |120x261100 | 525 | £38.91 | {5.84

Pratection: Able to cope with complex loads, without the need for very special protection circuitry (fuses wilt suffice).
Ultra-fi specifications:
Stew rate: 20Vlus  Aise time: 3us  S/Nratio: 100db  Frequéncy response (- 308): 16Hz - 100kHz
Input sensitivity: S00mMV rms  Input impedance: 100k D. factor: 1BS2{100H2)>400

POWER SUPPLY UNITS

MODEL NO. FOR USE WITH PRICE VAT FP480
PSU30 + 15V combinations of HY6/66 series to BRIDGING UNIT FOR

a maximum of 100mA or one HY67 £4.50 £0.68 DOUBLING POWER

Tht_a following will also quve the HY6/66 Designed specially by L.L.P. for use

series except HY 67 which requires the PSU30. with any two power amplitiers of the
PSU36 10r2HY30 £8.10 £1.22 same type to double the power output
PSUS0 1or 2HYB0 £10.94 £1.64 obtained and will function with any
PSU60 1 x HY 120/HY 120P/HD 120/HD 120P £13.04 £1.96 LL.P. power supply. In totally sealec
PSU65 | 1xMOS120/1 x MOS 120P £13.32 £2.00 case, size 45 x 50 x 20mm, with edge
PSU70 | 1or2HY120/HY 120P/HD120/HD120P £15.92 £2.39 et Tyl £y
PSU75 | 10r2MOS120/MOS120P £16.20 £2.43 o). Contioriors R Tneh
PSU90 | 1 x HY200/HY 200P/HD200/HD 200P £16.20 £2.43 than 0.005%. :
PSU95 1 x MOS 200/MOS 200P £16.32 £2.45 Price: £4.79+72p. VAT,
PSU180 | 2 x HY200/HY 200P/HD200/HD200P or

1 x HY400/1 x HY 400P/HD400O/HD400P £21.34 £3.20
PSU185 | 1ar 2 MOS200/MOS200P/1 x MOS400/ .

1 x MOS400P £21.46 £3.22

All models except PSU30 and PSU36 incorporate our owa toroidal transformers.

l ELECTRONICS LTD.

FREEPOST 2 Graham Bell House, Roper Close, Canterbury, Kent CT2 7EP.
Telephone (0277)54778 {Technical {0227) 64723} Telex 965780
‘4 Avaitable also from MARSHALLS, TECHNOMATIC, WATFORD ELECTRONICS and certain other selected retailers.




OF A NEW ERA ®=~

Which modules?

in launching eighteen different units all within amazingly compact cases to help make
complete audio systems using |.L.P. power amplifiers, we bring the most exciting, the
most versatile modular assembly scheme ever for constructors of all ages and
experience. Study the list — see how these modules will combine to almost any audio
project you fancy — and remember a///.L.P. modules are compatible with each other,
they connect easily. Modules HY6to HY 13 measure 45 x 20x 40mm. HY66 to HY 77
measure 90 x 20 x 40mm. They are so reliable that all I.L.P. modules carry a 5 year no
quibble guarantee.

MODEL CURRENT |
NO. MODULE DESCRIPTION/FACILITIES REQUIRED | PRICE VAT
HY6 MONO PRE AMP Mic/Mag. Cartridge/Tuner/Tape/ 10mA l £6.44 £0.97
Aux + Volume/Bass/Treble
HY7 MONO MIXER To mix eight signals into one 10mA £5.15 £0.77 -
R e modules are
HY8 STEREO MIXER L\;\;oocnr;annels, each mixing five signals 10mA | £6.25 £0.94 encapsulated and include
| latest design high quality
HY9 STEREQO PRE AMP Two channels mag. Cartridge/ 10mA £6.70 £1.01 c|ip.g|'| edge connectors.
Mic + Volume
HY 11 MONO MIXER To mix five signals into one 10mA £7.05 £1.06
+ Bass/Treble controls
*HY12 MONO PRE AMP To mix two signals into one 10mA £6.70 £1.01 F 5
| +Bass/Mid-range/Treble [ OF easy mounting we
| _ ) recommend
*HY13 MONO VU METER | Programmable gain/LED overload druv.er 10mA | £595 | £0.89 B6 Mounting board for
HY66 | STEREO PRE AMP | Mic/Mag. Cartridge/Tape/Tuner/Aux 20mA | £12.19 | £1.83 modules HY6 - HY13
| +Volume/Bass/Treble/Balance 78p+12p. VAT,
HY67 | STEREOHEADPHONE | Will drive headphones in the range of 8OmA | £12.35 | £1.85 B66 Mounting board for
40 — 2K HY66 - HY77
HY68 | STEREO MIXER Two channels, each mixing ten signals 20mA £7.95 | £1.19 39p+13p. VAT,
into one
HY69 MONO PRE AMP Two input channels of mag. Cartridge/ 20mA £10.45 £1.57
Mic + Mixing/Volume/Treble/Bass All L.L.P. modules include
HY71 DUAL STEREO Four channels of mag. Cartridge/Mic | 20mA £10.75 | £1.61 full connection data.
PRE AMP + Volume
*HY72 VOICE OPERATED Depth/Delay 20mA To be announced
| STEREO FADER
*HY73 GUITAR PRE AMP Two Guitar {Bass/Lead) and Mic 20mA £12.25 £1.84
+ separate Volume/Bass/Treble + Mix
+HY74 STFREO MIXER Two channels, each mixing five signals 20mA £11.45 £1.72
into one + Treble/Bass
+HY75 STEREO PRE AMP Two channels, each mixing two signals 20mA £10.75 £1.61
into one + Bass/Mid-range/Treble
+HY 76 STEREO Two channels, each switching one of 20mA [ To be announced I.L.P. Products
SWITCH MATRIX four signals into one are of British
+HY77 | STEREO VU Programmable gain/LED [  20maA | £9.25 ‘ £1.39 Design and
METER DRIVER overload driver Manufacture.
® Ready August — may be ordered now All the above modules operate from = 15V to 30V hi ges being

tReady September — may be ordered now

SEE OUR AD ALSO ON PAGE 64

TO ORDER USING OUR
FREEPOST FACILITY

acc dated by use of dropp.

HY6E7 can anly be used with the

ALLWITH ILP"S 5 YEAR NO QUIBBLE GUARANTEE

igher
PSU 30power supply unit.

To: LL.P. ELECTRONICS LTD. ROPER CLOSE CANTERBURY CT2 7EP

Fill in the coupon as shown, or write details on a separate Please supply.............
sheet of paper, quoting the name and date of this journal.
By sending your order to our address as shown at the
bottom of the page opposite, with FREEPOST clearly
shown on the envelope, you need not stamp it. We pay
postage for you. Cheques and money orders must be
crossed and made payable tol.L.P. Electronics Ltd. If

|
|
|
: ...... .Total purchase price £.
|
|
)
sending cash, it must be by registered post. To pay ]
|
|
)
|
|
1
|
)
'

1 enclose Cheque [ Postal Orders [] International Money Order []
Please debit my Access/Barclaycard Account No..

C.0.D. please add £ 1to TOTAL value of order. When NAME.. ) L.

ordering, U.K. customers must include the appropriate
V.A.T. as shown. ADDRESS..........coooovnnnnn
PAYMENT MAY BE MADE BY ACCESS OR
BARCLAYCARD IF REQUIRED. o
SIGRAMITe. ...




STEREO
KIT

This easy to build 3 band stereo AM/FM tuner kit is designed in
conjunction with Practical Efectronics {July Issue).

For ease of construction and alignment it incorporates three Mullard
modules and an LC. IF. System

.Fastures

VHF - M.W. - LW. Bands. Interstation muting and A.F.C. on VHF.
Tuning Meter. Two back printed P.C.B's. Ready made chassis and scae.
Aerial: AM - Ferrite Rod, FM - 75 or 300 ohms.

Stabilzed power supply with “C” core mains transtormer.

All components supplied are to P.E strict specification.

Front scale size 10'%." x 2%" approx.

Complete with circuit diagrams and instructions.

PRACTICAL ELECTRONICS

Y
vt

£17.95

plus £2.50 p&p

PRACTICAL ELECTRONICS
CAR R'q K'T (Constructors pack 7

2WAVE BAND MW LW

* Easy to build °5 push button tuning " -
® Modern styling design * All new unused compononn
*6 watt oulput ° Ready eiched & punched P.C.B.

® Incorporates supprassion circuits * Now with tape input socket

All the electronic components to build the radio. you supply only
the wire and solder as featured in the Practical Electronics March
issue. Features: Pre-set tuning with five push button options.
black illuminated tuning scale. with matching rotary control knobs,
one. combining on/off volume and tone-conirol, the other for
manual tuning. each set on wood simulated fascia.

The P.E. Traveller has a 6 watts output. neg ground and incor-
porates an integrated circuit output stage. a Mullard IF module
LP1181 ceramic fifter type, pre-aligned and assembled and a Bird
pre-aligned push button tuning unit. The radio fits easily in or

under dashboards. £1 0 50
[}

Complete with instructions.
CONSTRUCTORS PACK 7A plus £2.00 plp

Suitable stainless steel fully retractable locking aerial and

k.
£1.95 57%%

speaker {approx. 6" x 4”)is
available as a kit complete

30 + 30 WATT STEREO AMPLIFIER
BUILT AND TESTED

Viscount IV unit in teak simulate cabinet silver finished rotary controls
and pushbuttons with matching fascia. red mains indicator and stereo
jack socket. Functions switch for mic magnetic and crystal pickups. tape
and auxiliary. Rear panel features fuse holder. DIN speaker and input
socket 30 + 30 watts. RMS 60 + 60 watts peak for use with 4 to 8 ohm
speakers. Size 4% x 10" approx.

READY TO PLAY f32.90

Hi FI STEREO
AMPLIFIER
MODULES

@ Mullard LP1183 built preamplifiec suitable for ceramic and
auxiliary inputs. £1.95 plus 70p p&p.

@ Mullard LP1 184 built preamplifier suitable for magnetic/ceramic
and auxiliary inputs. £4.95 plus 80p p&p

@ Matching I.C. 10 + 10 Stereo Power amplifier kit. £3.95
plus £1.15p&p

@ Matching power supply kit with transformer. £3.00 plus £1.96 p&p

@ Matching set of 4 slider controls complete with knobs for bass.
treble and volumes £1.70 plus 80p p&p.

@ Complete with application notes.

plus
£3.80 p&p

plus £2.90 p&p

10+10 WATT
STEREO AMPLIFIER KIT

@ Featuring latest SGS/ATES TDA 2006 10 watt output 1.C.’s
with in-built thermal and short circuit protection.
@ Mullard Stereo Preamplifier module.
@ Attractive black vinyl finish cabinet. Size 9 x 8% x 3%" approx.
@ Converts to a 20 watt Disco amplifier.

To complete you just supply connecting wire and solder. Features
include din input sockets for ceramic cartridge, microphone, tape or
tuner. Dutpuis—tape. speakers and headphones. By the press of a
button it transforms into a 20 watt mono disc amplifier with twin deck
mixing. The kit incorporates a Mullard LP1183 pre-amp module, plus
power amplifier assembly kit and mains power supply. Also featured

4 slider level controls. rotary bass and treble controls and 6 push button
switches. Silver finish fascia panel with matching knobs and contrasting
ready made black vmyl f'msh cabinet and ready made metal work. For
further inf are availabte price 50p. Free with kit.

SPECIFICATIONS

Suitable for 4 to 8 ohms speakers
Frequency responce  40Hz — 20KH2
Input Sensitivity P.U. 150mV Aux. 200mV Mic. 1.5mV
Tone controls Bass * 12db @ 60H:z

Treble + 12db @ 10KHz

-1% typically @ 4 watts
220-250 volts 50Hz

Distortion
Mains supply

BSR chassis record deck with manual set
down and return. complete with stereo ceramic
cartridge :£8.50 plus £3.15 p&p

when purchased with amplifler.

Available separately £10.50 pius £3.16 p&p.

8” SPEAKER KIT 2 8~ aporox. twin cone domestic use

speakers £4.75 per stereo pair plus £1.70 p&p when purchased with
amplifier. Available separately £6.75 plus £1.70 p&p.

STEREQ MAGNETIC PRE-AMP
CONVERSION KlT All components including P.C.B. to

convert your ceramic input on the 10+10 amp to magnetic. £2.00 when
purchased with kit featured above. £4.00 separately inc. p&p.

RiThV]c

323 EDGWARE ROAD, LONDON W2
21BHIGH STREET, ACTON W3 6NG

ACTON: Mail Order only, No callers
ALL PRICES INCLUDE VAT AT 15%
All itsms subject to availability, Price correct at
1/8/81 and subject to change without notice.
For further information send for instructions
20p plus stamped addressed envelope.
NOTE:  Goods despatched to mainland and N. Ireland only.
Persons under 16 years not served without parent’s authorisation.
R TVC LYD. reserve the right to alter, update

HIGH POWER

MODULE KITS
125 WATT MODEL £10.50

plus £1.15 p&p(ius)

200 WATT MODEL £14.95

plus £1.15 p&p

SPECIFICATIONS

Max. Output power 125 wait RMS
Operating voltage {OC} 50-80 Max
Loads 4-16 ohms
Frequency response measured at 100 watts 25H2-20KH2
Sensitivity for 100 watts 400mvV @ 47K
Typical TH.D. @ 50 watts 4 ohms load 0.1%

Qimensions 205 x 90 and 190 x 36 mm
The power amp kit is a module for high power applications—
disco units, guitar amplifiers, public address systems and even
high power domestic systems. The unit is protected agaihst short
circuiting of the load and is safe in an open circuit condition. A
{arge safety margin exists by use of generously rated components,
result, a high powered rugged unit. The PC Board is backprinted,
etched and ready to drill for ease of construction, and the
aluminium chasis is preformed and ready to use. Supplied with all
parts, circuit diagrams and instructions.

i

£1.00

125W model
plus 25p p&p.
Suitable LS coupling electrolytic for £ '
200W model 1.25'
plus 25p p&p.

Suitable Mains Power Supply Unit
for 125W model

£7.50

plus £3.15 p&p.

£13.95

plus £4.00 p&p

Suitable Twin Transformer Power
Supply for 200W model

MULLARD LP1183 |
STEREO PREAMP (74

Original listed price over £5.00. Suirable /

or improve their products without notice.

lor ceramic and auxiliary inputs, when you
purchase 2 power module kits.

Six individually mixed inputs for two pick ups (Cer. or Mag.), two moving
coil microphones and two auxifiary for tape, tuner, organs etc. Eight shider
controls - six for level and two for master bass and treble. four extra treble
controls for mic and aux. inputs.

Power output 50 watt A.M S. {continuous) for use with 4 to 8 chms

spe akers. Finish: Attractively styled black vinyl case, with matching

tascia and knobs. Complete

and ready for use.

£39.9

plus £3.70 p&p

100 WATT
MONO DISCO
AMPLIFIER

Brushed aluminium fascia and rotary controls
Size approx 14" x 4” x 10%. Five vertical slide

controls, master volume, tape leverl, mic fevel, deck

level, PLUS INTER DECK FADER for perfect graduated change
from record deck No. 1 te No. 2, or vice versa. Pre fade level

controls (PRL) lets YOU hear next disc betore £7 6 0 0
a2

tading it in. VU meter monitors output level.
plus £4.60 p&p

Output 100 watts RMS 200 watts peak

Personal Shoppars EDGWARE ROAOD LONDON W2 Tel: 01-723 8432. 9.30am-5.30pm. Closed ol dey Thursday ACTON: Mail Order only. No caliers GOODS DESPATCHED TO MAINLAND AND R. IAELAND ORLY
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THE PROTECTION RACKET
ROTECTION in this day and age has
become a dirty word but don't

knock it, we can provide some protec-

tion to you when buying by mail order
from adverts in PE. Every so often you
will find a statement in our ad. pages
about the Mail Order Protection

Scheme, it is in your interest to read

and be aware of the protection this

scheme provides. The protection is
against advertisers that becomeé insol-
vent or bankrupt, it does not cover

classified ads. or orders placed as a

result of receipt of a catalogue, so it is

limited!

In some magazines you will find the
protection further limited by a max-
imum amount being placed on pay-
ment of claims made against any one
company and also on all claims made
by readers in any one year. In such a
case you could find yourself with no
protection, especially in troubled times
when a number of companies go to the
wall. The protection offered by PE is
not limited in this way but it is depen-
dent on a claim being made in the
specified manner and on the advertiser
being declared bankrupt or insolvent, a

process which can take some time
{claims against Metac, who last adver-
tised in PE a year ago, have only
recently been paid—but our readers
did get their money back).

Unfortunately, the scheme is volun-
tary and not all publishers offer such
protection. There is nothing to prevent
the directors of an insolvent company,
owing money to mail order buyers and
to the magazines in which they adver-
tised, from starting their own publica-
tion carrying mail order advertising and
offering no protection scheme to
readers. It's OK while the advertisers
are "solvent but what happens when
one goes, owing mail order customers
large sums?

VOLUNTARY SCHEME

It could be argued that this problem
has been caused by the very publica-
tions that provide readers with
protection—PE included—because the
publishers operate the scheme volun-
tarily. This was thought to be
preferable to being forced by the Direc-
tor General of Fair Trading to instigate
a scheme under law. Because the
scheme has remained voluntary not ail

publishers operate it and therefore not
all buyers are covered. If in doubt, ask
the advertisement department of the
publication concerned, they should be
able to give full details of the scheme,
including the procedure for making a
claim, and should be able to show a
relevant statement made in the
publication.

Not only because we operate this
scheme, but also because we like to
get paid for the adverts that appear in
PE, we vet our advertisers carefully and
it is not unusual for us to refuse to
carry advertising material from some
companies. If you do have a valid com-
plaint against an advertiser we can
help sort it out—everyone makes mis-
takes occasionally, and even the
biggest companies can flounder.

PRICE
We regret to inform you that from
next month the price of PE will be 75p,
this increase is due to rising costs. We
are only too well aware of the effects of
increasing prices on us all, we will do
our best to ensure that PE represents
good value for money.
Mike Kenward

EDITOR
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Technical Queries
We are unable to offer any advice on the
use or purchase of commercial equipment
or the incorporation or modification of
designs published in Practical Electronics.
All letters requiring a reply should be
accompanied by a stamped, self addressed
envelope and each letter should relate to
one published project only.
Components and p.c.b.s are usually
available from advertisers; where we antici-
pate difficulties a source will be suggested.

Practical Electronics September 1981

Back Numbers

Copies of some of our recent issues are
available from: Post Sales Department
(Practical Electronics), IPC Magazines Ltd.,
Lavington House, 25 Lavington Street, Lon-
don SE1 OPF, at 95p each including In-
land/Overseas p&p.

Binders

Binders for PE are available from the same
address as back numbers at £4-30 each to
UK or overseas addresses, including

postage and packing, and VAT where ap-
propriate. Orders should state the year and
volume required.

Subscriptions
Copies of PE are available by post, inland or
overseas, for £11-80 per 12 issues, from:

‘Practical Electronics, Subscription Depart-

ment, Oakfield House, Perrymount Road,

‘Haywards Heath, West Sussex RH16 3DH.

Cheques and postal orders should be made
payable to IPC Magazines Limited.



“I now turn to the arrangements for bring-
ing the new service into operation. Users will
need a licence which will define what equip-
ment may be used, and how it may be
operated. CB apparatus which is to be
marketed in the United Kingdom will be re-
quired, by interference regulations made under
section 10 of the Wireless Telegraphy Act
1949, to conform to the technical standards
outlined in the relevant Home Office perfor-
mance specifications and to be certified accor-
dingly.

These specifications cover the minimum re-
quirements necessary to minimise interference
to other services without unduly increasing the
cost of the CB apparatus. To assist retailers
and users to identify this interference free
equipment a standard mark of compliance is
recommended in the specification.

If equipment i marketed in contravention
of the regulations it will be open to the Home
Secretary, by issuing a notice under section 12
of the 1949 Act, to prohibit the manufacturer
or importer concerned from selling such
equipment.

I very much hope that British manufac-
turers will seize the opportunity of producing
CB equipment. There was a good deal of in-
itial interest, as witness the number of people
who asked for a copy of our draft perfor-
mance specifications, but my impression is
that this interest has receded somewhat in re-
cent months. It may be that some manufac-
turers here will be able to convert existing sets
to the approved Home Office specifications at
an economic cost, and we should certainly
welcome this. There is a legal difficulty in that
virtually every AM set in this country has
been imported illegally and has therefore
evaded the payment of import duty and VAT,
but I understand that Customs and Excise are
looking at this problem as sympathetically as
possible.

Finally, I should say something about the
licensing arrangements. I cannot give much by
way of detail because the system is still being
set up. It has to be able to cope with hundreds
of thousands, possibly millions, of users and
this constitutes no small task. The system will
however be run by the Post Office, and will be

Edited by David Shortiand
& Jasper Scott

GB:Licence Proposals

Further proposals regarding the British CB service were detailed by the
Minister of State at the Home Office, Mr Timothy Raison in a speech to
the Radio, Electrical and Television Retailers Association on July 9th.
Extracts from Mr Raison’s speech are printed below.

similar to that used for TV licences. Licences
will be available at the counters of most Post
Offices as well as by post from the central
record keeping agency. Renewals will be dealt
with in the same way. We have made good
progress and there is no reason to suppose
that the licensing system will not be ready to
operate in the autumn. We have not yet es-
tablished the licence fee; clearly it will have to
cover the quite considerable costs involved in
setting up a licensed CB service and dealing
with the associated interference, but we have
no intention of pitching the fee at a dis-
couragingly high level.

We are giving some thought to the condi-
tions of use. We shall want to make these as
simple as possible and while it will be
necessary to include standard conditions such
as the usual prohibition on grossly offensive
transmissions and on advertising or soliciting
for business, we intend to make the conditions
less restrictive than in most other radio
transmitting licenses. There are many points
for consideration; for example, should the
licensee be enabled to allow members of his
household and his employees to operate his
CB equipment, and how many items of equip-

FUNCTION
GENERATOR

ment should be covered by the licence fee?
What arrangements should be made to control
the use of equipment hired out by the licensee?
It will be advisable to ban the use of CB equip-
ment in aircraft: should any further restric-
tions be placed on where CB equipment is
used, or are such matters better left to a code
of practice to be negotiated with the CB
organisations? All these matters have to be
settled before the licensing system comes into
effect.

To sum up, our aim has always been to
have a legal service in operation by the
autumn. This has dictated an extremely tight
time-table; a complex licensing system has to
be created and millions of licence forms and
fee stamps have to be designed, printed and
distributed. Manufacturers and importers have
to know the permitted standards so that they
may design, manufacture and market the
equipment accordingly which means in turn
that the order banning all 27 MHz equipment
has to be amended. In addition we have to
produce regulations on the criteria that will
have to be met to prevent interference to other
authorised services.

We are on course to complete all these
stages in time. I have no doubt that legalised
CB will give a great deal of pleasure to a large
number of people, including many who have
at present no thought of using such a facility.
It is the Government’s hope that with this
credible alternative to the illicit equipment now
in widespread use the many CB enthusiasts
will turn to it and continue to enjoy their
hobby with approved equipment that will
reduce the amount of interference to other
users of radio.”

The TG102 Function Generator is the
latest product complementing the
Thandar range of test instruments.

It is mains operated and has a fre-
quency range of 0.2Hz to 2MH2z
producing sine square and triangle
waveforms plus d.c. from a variable
amplitude 5002 output. TTL output is
also provided. External sweep facility
is available enabling >1000:1 fre-
quency change within a selected range.

The TG102 comes complete with
mains lead and 1 year warranty and
costs £145 plus VAT.

A. Marshall {London) Ltd., Kingsgate
House, Kingsgate Place, London NW6
4TA (01-624 8582).
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Items mentioned are available through nor-
mal retail outlets unless otherwise specified. .
: Prices correct at time of going to press.

SAFGAN
"'SCOPE

Safgan Electronics has recently introduced
a new range of reasonably priced high per-
formance dual trace oscilloscopes.

Designated the DT-400 Series, these os-
cilloscopes cover a bandwidth range from
10MHz to 20MHz, and all models have ver-
tical sensitivities from 5mV/div to 20V/div
in 12 calibrated 1-2-5 steps. DT-400 series
is made up of the following models; DT-
410 10MHz at £169. DT-415 15MHz at
£175. DT-420 20MHz at £188 (all prices
plus VAT).

t

Following the success of Casio’s first keyboard instrument, the Casiotone 201,
Casio have now brought out its successor, the 202, which incorporates many
refinements and can really be classed as a professional instrument.

The 202 has the same size (49 note) keyboard as the 201, and the same 8-
note polyphony and method of voice selection. That, really, is where the
similarities end.

Casio have added many new voices and duplicated some of the old ones
from the 201 giving a total of 49 (the 201 had 29). Brass string and organ
voices are particularly realistic.

Maving the control panel from the right to the left-hand end of the keyboard
may not appear to be a great step forward, but for anyone playing at a gig it's a
considerable advantage.

The 202 performs well as a home entertainment instrument, as it is very
compact and has a built-in speaker and amplifier. However, it really comes into
its own when used by the professional or amateur musician playing in a
group—either as the players sole instrument or as an add-on to another
keyboard such as an electric piano.

The Casiotone 202 is available at a discount price of £275 (inc. VAT and
p&p) from Tempus, Dept PE, 164-167 East Road, Cambridge CB1 1DB. (0223
312866)

e se smece o o moses onse LNEW GOVErNIMeENt Green

from 0-5s/div to 200ms/div in 18 calibrated

1-2-5 steps, the fastest sweep speed can Paper on Copyr i g ht Ref or m. =

be expanded by x5 to 100ns/div.
All three have Z-modulation and XY

facility providing matched X and Y inputs. A green paper giving the Government’s views on future copyright reform was
The series offer Bright Line Auto, Normal published on July 15. Mr Reginald Eyre, Parliamentary Under Secretary of State, who
and TV field triggering modes with a sen- announced the publication, stressed that it was a green paper, and that it invites public

sitivity below 0-5 div for internal triggering reaction on a wide range of issues covering all aspects of copyright.

sources which can be CH1 or CH2 and Points likely to be of particular interest to readers are: that the Government has not

100mV for External source. Trigger lLeV,e/ been convinced that it would be right to introduce a levy on audio and video recording

‘ZZ:’DL’;; ::;1(_) PERa eyl oven S a1 equipment or blank tapes (this had been suggested to compensate for loss of royalties
Satoan Electronics el i o s due to illegal copying), and_, as regards cpmputing, .the Government proposes that all

Wood, St. John's, Woking, Surrey, GU21 forms of stored program—i.e. on magnetic tape or in ROM—should receive complete

308 (04862 66836). copyright protection.
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Briefly...

P.c.b.s for many PE projects are now
available while you wait from Crofton
Electronics Ltd. Crofton inform us that
they can make up most p.c.b. designs
very quickly, and callers can wait for
single boards. They can also supply by
mail-order. Crofton Electronics Ltd., 35
Grosvenor Road, Twickenham, Mid-
dlesex TW1 4AD.

o o 6 ¢
Program Power the Leeds based
software company are to produce a
new magazine for Nascom enthusiasts.
Called Micro Power the magazine will
contain articles on a wide range of
hardware and software topics.

The first issue will appear in August
and will include articles on the design
of a programmable character generator
and the start of a series on interfacing
printers to Nascom. The magazine is
priced at 95p including p&p.

Program Power, 5, Wensley Road,
Leeds, LS7 2LX.

Electronic kit manufacturers Powertran
Electronics, who are known in par-
ticular for their musical designs, inform
us that their 1981/82 catalogue is
available free on request. It contains
comprehensive details and
photographs of all their kits as well as a
current price list.

Powertran Electronics, Portway In-
dustrial Estate, Andover, Hants SP10
3NN (0264 64455).

o 6 & o
A new Jow-cost thermal printer has
been introduced by Cricket Peripherals.

Features of the Cricket 101 include
self-test initialisation message after

power on, 97 characters including £ -

sign, single or double width selectable
from control codes, quiet operation and
simple mechanics. The standard inter-
face is Centronics parallel, and there
are optional interfaces available for
PET, Apple, Nascom and Sorcerer.
Other interfaces will be available soon.

The Cricket 101 is priced at
£199-50 including VAT, carriage
{mainland) and one roll of paper. Inter-
faces are priced at £35. Cricket
Peripherals, 92 London Road,
Knebworth, Herts.
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DVANCED IRON

An electronic thermostat in Adcola’s new 444 soldering iron is claimed to
eliminate all the problems experienced by users of mechanically controlled
soldering tools.

This soldering iron has been designed to operate off the majority of 24V
50Hz 50VA soldering stations, and has the control circuit contained in the han-
dle. The temperature is fully adjustable within the range of 220°C to 420°C.

Adcola attributes the success of this instrument to the fact that the circuit
contains an i.c. ‘manufactured to their own design and specification. Incor-
porating a zero-crossing switch which eliminates switching transients, it
controls the bit temperature through a thermocouple and a triac. The heating
element has no magnetic effect and the instrument can be earthed.

The soldering tool is supported by a range of more than ten iron-plated
3/16"/4.75mm dia. profiles of soldering bits/tips.

As an introduction, Adcola is currently offering two evaluation kits at a
special reduced price. Kit 1 comprises of the 444 instrument, a selection of 5
long-life bits/tips and a(safety stand for £21.00, and Kit 2, without the safety
stand for £17-00. The normal one-off price of the Unit 444 is £18-50, with the
usual discounts for quantities.

Adcola Products Ltd., Adcola House, 113 Camden Rd., London SW4 6LH

BECKMAN 310

A hand-held 34 digit multimeter, the Tech
310, has been added to the range of instru-
ments manufactured by Beckman. The mul-
timeter features a 2000 hour battery life,
continuity and semiconductor test func-
tions and overload protection on all 26
ranges.

Measurements can be made across five
d.c. voltage ranges from 200mV to 1500V
full scale; five a.c. voltage ranges spanning
200mV to 1000V full scale; five a.c. and
d.c. current ranges, 200pA to 2A full scale
(a separate input extends the range to
10A); and six resistance ranges with full
scale values from 200 ohm to 20 Mohm.

The 310 is priced at £99 plus VAT and
p&p Beckman Instruments Ltd., Electronic
Components UK Sales, Mylen House, 11
Wagon Lane, Sheldon,. Birmingham 826
3DU.
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MARKEZ PLACE

Thorn erect
Satellite

Receiver

With satellite broadcasting of telecom-
munications and TV soon to become a reality
in some of its export markets and interest in
the medium developing in the UK, Thorn
Consumer Electronics Limited have erected a
3 metre dish satellite receiver aerial at their
Enfield engineering laboratories to establish a
reference source for experimental satellite
signals and for evaluation of various aerial
technologies.

Each European country has been allocated
five possible channels for satellite transmis-
sions and both France and Germany are
scheduled to begin direct broadcasting by
satellite in 1984. In the UK, the Home Office
has suggested that two out of the five available
UK satellite channels could start broadcasting
although a commencement date has not yet
been fixed. A recent Home Office publication,
indicated that a DBS Ssystem could operate
four years after a go-ahead decision is taken.

POINTS
ARISING . ..

EPROM PROGRAMMER (Jan. ‘80)

There is an error in the printed circuit
layout as shown in Fig. 2.1, and the follow-
ing correction- should be implemented to
make the track layout conform with Fig. 5
{December 1979): the track which serves
CS of IC5 and 1C6 (pin 8) should be cut
before it reaches the junction serving the
link L7. Having been severed, the CS track
should be surface wired by hand to connect
to IC13 pins 4 and 5. It will be found
easiest to refer to component overlay
diagram Fig. 2.3.

DIGITAL DESIGN PART 1 (Aug. ‘81)
Due to printing problems a number of
errors crept into the first part of this article.
Fig 1.5 The 'new functions’ should read
AB,A+B,AB, A+B
Fig 1.6 The ‘voters’ column should read C B
A (left to right)

On page 44 second column it shouid
read ‘Hence, Q=A B+A B, Expresslon num-
ber 8 just below should read A A=A

At the bottom of the same page when
we are looking at the truth table, the
second and fourth lines should read: A+B is
the same as A B and A+B is the same as
AB

On page 45 second column above
Fig.1.7a, we should read A+B is the same
asAB

On page 46 under ‘Filling in the map’,
the first paragraph should read: we can say
that the column=1 if A=1 AND B=0, so the
columnis A B

EPROM PROGRAMMER (Aug. ‘81)

In Fig. 1, R4 shouid go to pin 20 and not
pin 21. in Fig. 2, R4 should be connected to
comply with the revised Fig. 1. Also, there
is an unnecessary break in the stripboard
track at F24 which shouild be removed.

COLOUR BOARD REVIEW (Aug. ‘81)

Our apologies to Chromasonic Elec-
tronics of North London for mis-spelliqg
their name throughout this article.

CAPACITANCE METER (July ‘81)

The connection from IC1 pin 6 to pin 7
(see Fig. 2) is absent from the p.c.b.
diagram of Figs. 4 and 5. This connection
should be made for correct operation.

Goumidown. ..

Please check dates before setting out, as we cannot guarantee the ac-
curacy of the information presented below.

Harrogate Int. Fest. of Sound Aug. 15-18. Royal Hall Exhibition Cen-
tre & Hotels. X

Solar Energy Exhibition Aug. 23-28. Brighton. M

BEX Cardiff Sept. 3—4. Centre Hotel. K

Business & Light Aviation Sept. 3—5. Cranfield Airport. Z1
Microprocessor Workshop Sept. 7-8. University of Liverpool. D
Laboratory Sept. 8—10. Grosvenor House, Park Lane, London. I
Personal Computer World Show Sept. 10—12. Cunard Hotel, London.
M

West of England Electronics Show Sept. 15—17. Bristo! Exhibition
Centre. Q

Microtest Sept. 21-24. (Symposium) Kent-University, Canterbury. S1
Business Telecoms & Electronic Office Sept. 23-25. Royal Lancaster
Hotel, London. O

BEX Edinburgh Sept. 30—Oct. 1. Assembly Rooms. K

Viewdata Oct 6-8. Wembley Conference Centre, London. O

BEX Bristol Oct 14—15. Exhibition Centre. K

Video Show Oct. 16—18. West Centre Hotel, London. Z 1

International Business Show Oct. 20-29. NEC Birmingham. A2
Testmex Oct. 27-29. Wembley Conference Centre, London. T
Computer Graphics (Ex. & Conf.) Oct. 27-29. O

BEX Southampton Nov. 4-5. Polygon Hotel. K

Viewdata & TV User Nov. 4—6. West Centre Hotel, London. Z1
Breadboard Nov. 11-15. Royal Hort. Halls. B7 A

IFSEC (Fire & Security) Nov. 17-19. RDS Dublin. V

Compec Nov. 17-20. Olympia, London. Z1

Electronics Nov. 17-20. Olympia, London. I
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BEX Plymouth Nov. 18-19. Holiday Inn. K

INTRON Nov. 24-26. RDS Dubtin. V

There are continuous events and permanent exhibition at the National
Micro & Electronics Centre. L1

1982
Electronics OEM Assemblies Feb. 2-4. Royal Hort. Halls,
Westminster, London. T
Electronic Test & Measurement March 30-April 1. The Forum,
Wythenshawe. T
Laboratory, Edinburgh March 30-31. Assembly Rooms, George
Street. E
Sensors & Systems March 30—April 1. The Forum, Wythenshawe,
Manchester. T
Laboratory, Manchester April 7-8. New Century Hali, Corporation
Street. E
All Electronics Show April 19-21. The Barbican, City of London. E

A2 Hart Browne & Curtis £ 01-439 8556

B7 Modmags ¢ 01-437 1002

D Liverpool Univ., Brownlow Hill, PO Box 147
E  Evan Steadman, Saffron Walden { 0799 22612
I ITF, Solihull £ 021-705 6707 A
K  Douglas Temple, Bournemouth { 0202 20533
L1 World Trade Centre { 01-488 2400

M  Montbuild Exhibitions ¢ 01-486 1951

O  Online, Northwood, Middx. ¢ 09274 28211
Q  Exhibitions for Industry ¢ 0883 34371

S1° Sert ¢ 01-403 2351

Trident, Tavistock £ 0822 4671

SDL ¢ Dublin 763871

Exhibition & Conference, Harrogate £ 0423 62677
IPC Exhibitions, Sutton £ 01-643 8040

Nx<=
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Be it career, hobby or interest, like it or not
the Silicon Chip will revolutionise every human
activity over the next ten years.

Knowledge of its operation and its use is vital.
Knowledge you can attain, through us, in simple,
easy to understand stages.

Learn the technology of the future today in
your own home.

MASTER ELECTRONICS

LEARN THE
PRACTICAL WAY BY
SEEING AND DOING

Lo
Ll
[N Y0
k R

® Building an oscilloscope.

® Recognition of components.

® Understanding circuit diagrams.

® Handling all types Solid State ‘Chips’.

® Carry out over 40 experiments on basic
circuits and on digital electronics.

@ Testing and servicing of Radio, T.V,,
Hi- Fi and all types of modern computer-
ised equipment.

MASTER THE

MASTER COMPUTERS

LEARN HOW TO

REALLY UNDERSTAND

COMPUTERS, HOW THEY

WORK - THEIR ‘LANGUAGE’
.AND HOW TO DO PROGRAMS.

® Complete Home Study library.

® Special educational Mini-Computer

supplied ready for use.

® Self Test program exercise.
Services of skilled tutor available.

REST

® Radio Amateurs Licence. ® Logic/Digital techniques. ® Examination courses (City & Guilds etc.)

in electronics.

® Semi-conductor technology. @ Kits for Signal Generators — Digital Meters etc.

Please send your FREE brochure
without obligation to

=
=
E

BLLOCK CAPS PLEASE

| am interested in :— PE/9/811

PRACTICAL ELECTRONICS ....cccivveienreeeienseeeseanns
COMPUTER TECHNOLOGY ..cccvveiiiieneirerirnrneceeneenne
IR ERISUBYECIIS I e s - S

{please state your interest)

BRITISH NATIONAL RADIO & ELECTRONICS SCHOOL

READING, BERKS-RG1 1BR.

—
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Showbiz

So 1982 is to be designated the Year of
Information Technology! | shall call it YIT
and I'm already wondering just what it will
do that wouldn’t happen of its own volition.

My scepticism is based firmly on prece-
dent. Older readers may recall the famous
National Plan which foundered after a few
months. The era of the White Heat of
Technological Revolution left most of us
stone cold.

National Productivity Year also left the
nation unmoved. This was spread over
1962 and 1963 when Britain had the
lowest percentage increase of national
product per man-year than any other in-

" dustrial nation. Japan, West Germany and
Italy, the three defeated nations of World
War 2, were already racing away with their
respective economic miracles.

Sixteen years later Britain was still at the
bottom of the productivity league table in
heavy industry and’ the long period of drift
ended only when harsh reality affected job
prospects. In retrospect, National Produc-
tivity Year with its 1,500 separate events
staged to explain the meaning of produc-
tivity, why an increase was necessary for
national survival, and how to achieve it,
was a waste of time.

Will YIT prove to be more effective? The

. Government is to top up the taxpayers’ con-
tribution to new electronics technology to
£200 million. Not to be sneezed at but
peanuts compared with the billions still be-
ing poured into nationalised steel, coat,
railways, shipbuilding and BL.

Data Communications

If we really need YIT the assumption
must be that we are lagging behind in infor-
mation technology and need a good kick up
the backside. If we look at data com-
munications, the heart of the matter, in fact
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we are doing quite well. Taking as a
yardstick the number of network termina-
tion points (NTPs), i.e. the interfaces be-
tween user equipment and the PTT ser-
vices, Britain is leading the field in Europe
by a handsome margin.

| take the figures from the last Eurodata
Report which was researched in 1979, The
United Kingdom was top user with
117,000 NTPs, followed by West Germany
(61,700), France (54,000) and ltaly
(45,500). The also-rans at the bottom
of the league were Ireland (966), Portugat
(794), Luxembourg (649) and Greece
(639).

Of course these figures are misleading
for obvious reasons. Tiny Luxembourg with
a- population of only 356,000 people would
clearly need less NTPs in total than the
United Kingdom with its 56 million popula-
tion.

A more realistic league table can be con-
structed by re-casting the figures as the
number of NTPs installed per thousand of
the working population. The UK then
emerges with a figure of 5-2 per 1,000, still
well ahead of West Germany (2-87),
France (3:03) and italy (3-16). Note that
the three runners-up to the UK in the four
biggest countries have now changed order
with ltaly rising and West Germany drop-
ping from second to fourth in the big coun-
try group.

But in this new formulation, if we include
all 17 countries in the Survey, the UK drops
to second position behind Sweden with its
5.66 NTPs per 1,000 and is only marginally
ahead of little Luxembourg (5-15) which
has almost miraculously climbed from next
to bottom to the number three spot.

Eurodata, when it crystal-balled in 1972
on what would happen in 1979, under-
estimated the growth rate of data com-
munications by 100 percent. Undeterred by
such a gross error, or perhaps inspired by it,
the crystal ball has again been employed,
this time to forecast the figures for 1987.

In 1987 the UK will still have the largest
number of NTPs (377,000) of any country
in Europe and Sweden will still be top of
the NTP per 1,000 league table with a
figure of 26-4. But, sadly, in this table the
UK will have dropped back to sixth place
(16-.8), having been overtaken by Luxem-
bourg (23-9), Switzerland (22-2), Belgium
{21-3) and the Netherlands (17-0). Note
that the top five are now all small countries.
But of the ‘big four’ of UK, West Germany,
France and Italy, the UK will still be top on
either calculation.

Overall growth rate for Europe in in-
stalled terminals is forecast at 26 percent
per year but only 10 percent in hardware
value, confirming once again that elec-
tronics is the only field in which hardware
costs relatively consistently fall.

Looking at the above figures a conclusion
may be drawn that salesmen have been
busy and potential users have snapped up
opportunities offered. And that the UK, far
from needing YIT, could teach the rest a
few wrinkles. On reflection YIT may yet
prove a boon if only to provide extra em-

-ployment for exhibition specialists, adver-

tising copywriters, printers and organising
committees.

L

Honesty compels me to add a final foot-
note. If the forecast for 1987 is correct, top
of the league in Europe, Sweden, will by
then only have achieved the same level of -
usage as in the United States today.

First Hoppers

A major triumph for Britain was the
launch of Racal's Jaguar-V VHF combat
radio, claimed to be the world’s first anti-
jamming frequency-hopping transceiver.
Already in production, it was a little ahead
in time against Marconi‘s Scimitar, a similar
private venture development, and is still
well ahead of the United States Sincgars-V
project. Racal has already taken orders for
the British Army and for three other NATO
countries. At this stage one assumes the
orders are in sample quantities for field
trials and evaluation by the armed forces
concerned.

Racal is said to be in negotiation with
other customers and forecast a sales poten-
tial for Jaguar-V running into hundreds of
millions of pounds over the next ten years.
Competition, however, will be fierce. The
Marconi Scimitar was publicly shown
within a month of the Jaguar launch and
will be attacking the same market.

New Knights

Two new electronics Knights Bachelor
were in the Queen’s Birthday Honours list.
They were Godfrey Hounsfield, ‘father’ of
the EMI body-scanner and a Nobel prize-
winner, and Ernie Harrison, chairman and
managing director of Racal Electronics
Group for his services to export. One a
brilliant scientist, the other an outstanding
man of business, both have served their
country well.

Aerospace

Electronics was well represented at the
Paris Air Show. A British breakthrough,
shown publicly for- the first time, was the
holographic head-up display (HUD) which
Marconi Avionics has developed for the
United States Air Force for fitting in F-16
multi-role fighters and A-10 close-support
tank-busters. The new HUD enables these
aircraft to operate safely at low altitudes
in total darkness.

British exhibitors came home with
another £300 million of orders, mostly for
export, of which about one third will find its
way to the electronics industry. A good
show in both senses.

Competition

The break-up of British Telecom’s total
monopoly is certainly having a galvanising
effect. Nearly a thousand salesmen are to
be recruited and trained by Telecom and
will actually be given targets to attain and
bonuses to be earned in the business sector
where competition will be hottest. No need
for a sales effort for the private user. There
are still some 300,000 hopeful residential
customers awaiting connection although,
we are promised, they will not be forgotten.
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ICROCOMPUTERS are fine and great fun—especially
for the first few weeks or even months when they are a
novelty—but the honeymdon period wears off and one
starts to wonder what useful purpose they can be put to. An
obvious application is in the home, to provide control of the
various systems e.g. heating, lighting and security. However,
if this is to be done it becomes obvious that the microcom-
puter itself has to be located away from prying fingers which
could so easily key in incorrect instructions or operate the
Load or Reset switches and cause a horrendous crash. What
is needed is a remote keyboard designed to be idiot-proof,
The circuit described here was specifically designed for a
Eif 1l microcomputer to allow different modes of operation to
be selected, and accept the entry of a six digit security code.
The circuit (Fig. 3) is applicable to other microcomputers
though the actual interfacing may differ according to in-
put/output lines available. First thoughts might suggest that
the new keyboard could be daisy chained to the existing one,
but this raises all sorts of problems, not least that of the in-
put or Enter key. Many people find difficulty in accepting the
concept that you actually need to “enter” the digit into the
computer. This might be one reason why reverse polish
notation as used on Hewlett Packard calculators never took
the mass market by storm. What is needed is a keyboard
which tells you what to do, and when it has been done
automatically enters it into the microcomputer. The follow-
ing circuit does just that.

HOW IT WORKS

A matrix type keyboard is used which has 8 output lines,
four of which are connected to the columns and four to the
rows {Fig. 1). When any key is depressed a unique contact is
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REMOTE KEYBOARD . ..

made between one of the columns and one of the rows,
Such keyboards are designed to be used in conjunction with
a special decoder integrated circuit. Two of the most popular
being the 74C922 and the 74C923. These are CMOS
devices and can handie either a 16 key or 20 key keyboard
respectively. For this application 16 keys were sufficient and
so the 74C922 is ideal.

A block diagram of the 74C922 is given in Fig. 2. By con-
necting a capacitor between pin 5 and —ve the internal
oscillator is enabled so that the keyboard matrix is scanned
to detect any key closures. Key bounce is, thankfuily,
eliminated by connecting another capacitor between pin 6
and —ve. The decoded output from the keyboard is present
in BCD form on pins 14 to 17. As a keyboard entry is made
so the “Data Available” line, pin 12, goes high and returns to
low when the key is released even if another key is
depressed. After the normal debounce period it will go high
again indicating the acceptance of another entry. The
74C922 has tri-state capability on its 4 data output lines
thus enabling it to be connected directly to a data bus. This
tri-state feature is controlled by pin 13 which, when high,
ensures the data outputs present a high impedance to the
bus. On grounding this pin the decoded output from the
keyboard—which has been stored in internal latches within
the i.c.—is put on to the bus. In this particular application
the tri-state mode is not required and so pin 13 is grounded.

The output from this i.c. is only half a byte wide and whilst
software could handle it, the sensible course is to offer a
whole byte at a time. This is easily done using a quad D type
register such as the 4076. By connecting the clock line of
this i.c. to the Data Available output of the 74C922 data can
be latched into the 40786, thus giving the full byte required
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for the data bus. A tri-state facility is available on the 4076
and use is made of it to isolate the i.c. from the bus line
when not in use. It is an active low operation which means
that whilst pins 1 and 2 (Output Disable) are held high, the
four output lines present a high impedance to the bus; take
them low and the data in the latch is put onto the bus.

In the case of IC1 the tri-state feature could not be used
since its outputs were connected to the inputs of IC2. If they
had been, then anything that happened to be on the high
order part of the bus when the data available pin went high
would be transferred into IC2. To overcome this a 4066
quad analogue switch is interposed between the outputs of
IC1 (74C922) and the bus. The 4066 is similar to the 4016

except it has a much lower

“on”

resistance. The signal on

any particular input is only transferred to the corresponding

output when its “Control”

is taken high. By connecting all 4

“Controls” together, simultaneous transfer of the high order
part of the byte is achieved.

In order to signal to the computer that a byte of data,
i.e. two keyboard entries, was available, a 4013 dual D
type flip-flop is used. The output from the Data Available

0SC.EXT.C
OR CLOCK
Fig. 2. Block diagram of
the 74C922 decoder i.c.
ROW Y1 3 18- +v suppLy
ROW Y2 —f2 17 |- 0aTA OUT A
Row ¥3 -§3 161 DATA OUT B
ROW ¥4 —44 15§ DATA OUT €
OSCILLATOR 5 14 |- DATA OUT D
DEBOUNCE C —46 13}~ OUTPUT ENABLE
COLUMN X4 —§ 7 12| DATA AVAILABLE
columnx3 -8 11} coLumn x1
ov—{9 10 |- coLumn x2
TOP VIEW
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pin of IC1 clocks one half of the 4013 whilst the resulting
output from Q1 clocked the second half. By connecting the
Q outputs to their respective Data Inputs the flip-flop
action was ensured by Q2 going high as the second data
entry is made. The set and reset pins are connected so
that on acceptance of the input by the computer the
correct conditions are forced onto both Q1 and Q2. So
that the user would know which digit he was supposed
to enter next, a couple of l.e.d.'s were included as shown
in Fig. 3. When D1 is illuminated it means that the first
digit is to be entered, when it is, D2 turns on as well.
When both digits have been entered the two l.e.d.'s are
extinguished until the byte is accepted by the micro.
Suitable - legends were placed near these l.e.d.’s to indicate
the action required.

YOUR GOOD ELF
At this point a little digression about the Elf itself might -

be worthwhile. It is based on that excellent, though often
maligned, microprocessor the RCA 1802. This is a 40-pin
CMOS device with 91 easy to use (and understand) instruc-
tions. Being CMOS it is not too concerned about exact
voltage levels, has a very low current consumption and high
noise immunity. The actual clock frequency can be as high
as 6-4MHz though the power dissipation rises with clock
frequency, it will also operate down to d.c. levels as well. In-
terfacing to other RCA COSMAC products is simple and be-
ing CMOS it works well with i.c.'s from the 4000 range, you
do not need expensive low power TTL items. There is an in-
terrupt line, four flag lines, a toggle output and after
decoding, 14 unique input/output commands. Combine
these with the 16, 2 byte wide, internal registers which can
be used for program pointers, memory pointers or storage
and you have an ideal micro for both the home experimenter
and commercial applications. The EIf Il consists of a mother
board containing the 1802, 256 bytes of RAM, a keyboard
and control switches together with all the necessary
decoding circuitry, a 2 digit l.e.d. display, crystal clock
together with a video chip which can be used to give a TV
output. Sockets allow various daughter boards to be plugged
in and the most useful of these is the so called Giant Board
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which has a ROM monitor, cassette interface, provision for
RS232C interface, an 8 bit parallel input port, an 8 bit
parallel output port, decoding of the 14 input/output lines as
well as address decoding for additional memory up to 64K.
The other sockets accept 4K RAM boards etc. Thus one can
easily build up a microcomputer which will readily interface
with the real world. Tiny and extended BASIC are also
available but in this particular application machine code was
used.

To connect the remote keyboard to the Elf the following
procedure was used though obviously there is no need to
use the actual flag or input lines indicated since others serve
the same purpose. For other microprocessors the system
can be adapted to utilise the facilities they have. The Byte
Ready signal from the 4013 was inverted using a 4011 and
connected to the EF3 flag line. These flags are software
monitored and when the appropriate signal is present a
branch can be initiated. The interrupt line could also have
been used and would have given a slightly faster response.
The byte itself is read by sending a pulse originating from the
6D input instruction to the remote keyboard circuitry. This
Read signal not only enables both the 4066 (IC3) and IC1,
although this needs an inverted signal, hence the use of IC5,
but also resets the flip-flop (IC4). Thus the input from the
keyboard is entered into the computer and can cause a
branch to a particular routine. It is helpful to repeat the byte
entered on a display at the keyboard so that the user can see
what has actually been accepted; not only does this allow
any keying mistakes to be corrected but also serves as a
reminder as to which routine is currently running. The ad-
ditional circuitry for this is given“in' Fig. 4. Note that the
driver i.c.’s for the two l.e.d. displays must be capable of
decoding the full four line BCD into hexadecimal format—
figures 0 to 9 and letters A to F. The 9368, a t.t.l. device, will
do this. Some only decode the numerical portion whilst
others give a different character set, for example H,E,L,P.

Example of entry program for the Remote Keyboard
using the ELF
00 90
01 B3
02 F8 - .
03 A0 Initialisation
04 A3
05 E3
06 3E Short branch if EF3=0
07 06
08 6D Input—enable/reset line goes high
09 64 Echo input to display on E!f motherboard*
0A 30 Branch back
0B 06
* May not be required.
LOCATION
Whilst this is called a remote keyboard the actual

decoding circuit must be as close as possible to the
microcomputer itself to minimise the length of the bus lines
joining them. Shielded multicore cable can be used for inter-
connections to the keypad and displays, though ribbon cable
is equally suitable.

When the six digit security number is being entered the
user needs to be reminded which pair of digits are currently
being entered. Again l.e.d.’s can be used with suitable labels
and, with the other l.e.d.’s already provided for individual
digit entry, makes the use of driver i.c. worthwhile. A suitable
one is the UL2004 which incorporates an internal resistor
allowing direct interface with CMOS circuits. These 3 l.e.d.’s

ENABLE
{1C2Pins182)
ENABLE T
LOW HIGH AND DATA
102 e 16 32 64128  RESET READY
l H [ ]  § of 9368 [ VAVadl
: i
2 |‘° i s6Y 7 SEGMENT
7 : Ef?ﬁ‘ LED.
1C3 u BUS T ]ET+VE DISPLAYS
5 1 Al
4066 15__¢-l_ 2 7 .
: 4 1ce [T .] ic1o
e v [¢ 1 32
'T‘*‘VE 64 1L s 2
i 18— (ps55 P8
(i 1 1L 3 . e
1 T e
.0V
H = Jicn = 21 1c2
t 19 1 15 12 5 3 9368
: . - = : : J T 1x220 X2
:. ? =3 (B 74€922 |y 2y 4076 1 ICoa +VE OV (Sae comp.list)
IS RN B 4 .
11 2 & 2
0 . ; N Fig. 4. Additional cir-
y S 9 0 15 1C6b o cuitry for 7-segment
7 ov -
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2 e ————— N o
= Eircull dlagr«'am. L i _ | INDICATOR. Since layout is not critical, no
system, a!though designed for L drawing is given because con-
the ELF, is adaptable to most o L.E.D. TEST struction will largely be a
microcomputers with parallel IF REQUIRED

interface

matter of conforming to ap-
plication requirements.
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SWITCH 0 1 2 3 4 5 6 7 8 9 10 1" 12 13 14 15
POSITION | Y1,X1 Y1,X2 Y1,X3 Y1,X4 Y2,X1 Y2,X2 Y2,X3 Y2,X4 Y3,X1 Y3X2 Y3X3 Y3,X4 Y4X1 Y4X2 Y4 X3 Y4,X4

D
A A 0 1 (¢} 1 (¢} 1 0 1 0 1 (¢} 1 (¢} 1 (¢} 1
T B (¢} (¢} 1 1 (¢} (¢} 1 1 (¢} 0 1 1 (¢} (¢} 1 1
A C (¢} (¢} 0 (¢} 1 1 1 1 (¢} (¢} 0 0 1 1 1 1
O D (¢} (¢} 0 0 (¢} (¢} 0 (¢} 1 1 1 1 1 1 1 1
U
i [ ]
Table 1. Truth table for keyboard decode co M PUN ENTS s e
should be under software control using three of the bits Resistors
available from the 8 bit parallel output port on the Elf's Giant All resistors for a 5 volt supply are 220/270 ohms
Board. As each pair of digits is entered it is checked but not
repeated in the display and the program ensures that all 6 Capacitors
digits are entered before any indication that the number is C1 10n poly or disc
wrong is given. Thus a person could not obtain the code by c2 1u tant.
looking over the user's shoulder nor is any indication given .
as to which pair of digits is incorrect thus increasing the Integrated Circuits
security aspect. |f necessary another l.e.d. could be used to IC1 74C922
show a wrong sign and this could be derived from a spare bit :g% 28(732
on the output port. Software counts the number of attempts 1G4 4013
made and also the time taken. If either exceeds a prespt iC§ ULN2004A
number the computer refuses to accept any more security IC6 4011
entries and would only respond to the two digit routine en- IC7,1C8 4055 (2 off)
tries, one of which would override the block on security 1Cg,1C10 9368 (2 off)
numbers.
Other remote keyboards could also be added, say, at the Diodes
front and back doors, in the kitchen should any household D1-D6 red
functions need controlling etc., thus ensuring that what star- Displays red (check segment connections
ted out as an expensive toy actually does earn its keep. At before use)
the same time you will be one of the few people who have
entered the silicon age with a micro that does practical tasks Keyboard
and can understand the instructions of dumb humans. .
16 key matrix type
— J
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mw KATRINAGOT
BIG EARS
- BY ANTHONY YOUNG

HE advertisement announced BIG EARS in bold capital let-

ters making me wonder if this was a joke from Toy Town;
however, a quick scan of the text showed that this was another
product from William Stuart Systems. As I already own an
audio oscilloscope and a colour graphics system from the same
stable I felt confident that my £45 + VAT was not going to buy
a toy. I confess to being somewhat relieved that when I un-
packed my parcel less than a week later the name Big Ears was
not on the brushed aluminium front but in its place an im-
pressive “Speech Recognition System Interface SR1.”

Big Ears or SR can be connected to any personal computer
like NASCOM, TRS 80, PET, UK 101, Superboard or to any
other via a spare user input port. In my case, an 8K UK 101,
hooking up couldn’t have been much simpler with just five con-
nections to be made. Five core ribbon cable and standard 5 pin
DIN plug are provided so plugging in the SR1 is quite
straightforward. Power requirements are low so the +5 volts
needed comes from the motherboard via the ribbon cable. All
this is explained in a very clear User Manual containing Connec-
tion Details, Software Loading Instructions, User Instructions,
Demonstration Software, Theory of Operation and BASIC
Software Listings. A small part of the software is written in
machine code and is provided in a form to suit the most popular
6502 or Z80 based systems.

The purpose of the SR, if you hadn’t guessed, is to provide
speech input to your computer and open the door to direct man-
machine communication. For anyone who has formed a close
interpersonal love affair with their computer (yes Ursula Katrina
101 is a person) then giving her Big Ears could well extend a
beautiful relationship. To be more exact it is more like one Big
Ear in that her ear comes in the form of an electret condenser
microphone plugged into the smart aluminium facia of a black
metal case 15cm x 12cm x Scm using a standard jack plug.
Relationships can blossom in that with a speech recognition
system it’s conceivable that one’s computer could be verbally
commanded to execute various options in robot control, games
programs, etc. Captain Kirk could command “Fire” to zap the
Klingons or a remote controlled vehicle could be requested to
move “Forward”, “Back”, “Left” or “Right”. It is even con-
ceivable that I could flirt with Ursula Katrina via an interac-
tional conversation program in which.she would only have lear-
ned (and thus understood) my voiceprint; such faithfulness!

The minimum amount of memory required by the SR1 is SK
but since machine code real-time input routines are loaded into
the top of user memory the last one K must be located in the 8th
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K sockets leaving the Sth, 6th and 7th sockets empty in the UK
101/Superboard. However, now that 2114 Rams aren’t so ex-
pensive one might as well upgrade to 8K unless funds are very
tight. 8K will allow a larger vocabulary to be stored.

The demonstration software (BASIC) is very interesting
providing correlation tables for the words learnt and a 5 x 6
two-dimensional array of numbers as the individual word’s
“voiceprint”. During the learning stage the computer asks for
the word to be spelled and then spoken. The spoken word should
be repeated 4 to 8 times to achieve optimum recognition and the
voiceprint is printed each time. It is naturally important to speak
clearly and consistently. Having taught the computer a number
of words it is then possible to test its recognition. It can have
problems understanding the difference between Fine, Pine and
Wine but less problems distinguishing between Apples, Pears
and Raspberries. The computer compares the voice it hears with
its averaged memory voiceprints and perceives you to have said
the word which has the highest correlation. It signals its un-
derstanding by printing “You said Raspberries” or whatever.
Both the correfation table and voiceprint printout can be deleted
by removing lines and the computer’s response can be tailored to
individual needs.

The computer’s voice perception is based on frequency
analysis of the first and second formants of the speech
waveform. The interface unit SR1 separates the formants and
delivers digital values to the computer which then performs fre-
quency analysis for each of sixty-four 16ms sampling periods.
This is implemented in machine code. For each period the two
formant counts are then compared against threshold data values
to determine which frequency ranges are present. The two range
indices are then used to determine which location in a two-
dimensional array will be incremented. Thus the sixty-four 16ms
samples must all fit in this two-dimensional histogram forming a
kind of “frequency-space”. To learn a word four or more such
histograms are averaged and normalised to have a mean value
of zero with a uniform standard deviation. The resulting
averaged voiceprint-histogram is stored for future correlation.

If necessary the sensitivity of the SR1 can be adjusted by go-
ing inside the cabinet with a small screwdriver and adjusting a
preset potentiometer; clockwise to increase and anti-clockwise
to decrease., The systems software is listening for the first sound
in order to start sampling but if the system is too sensitive it
could be triggered by background noise. In noisy environments
this adjustment is very useful as sensitivity can be set low and
the speaker can speak up. Don’t clear your voice or stutter
because Ursula (or whoever) will be less than understanding
about it. Moreover one should remember that with sixty-four
samples of 16ms any phrase or word to be learnt should not last
longer than about one second. This is quite okay in practice as
long as one avoids Welsh railway station names.

If one wishes to use the SR1 in the application of data enquiry
(which might need a large vocabulary) then the secret of success
is to use key words to define which group of words the computer
can expect you to be using next. In this way the computer need
only compare the word it hears with a reasonably small group of
words and the chance of misunderstandings is thus correspon-
dingly reduced. Words which the computer might confuse can
be located in different groups. Vocabulary, therefore, can grow
like a tree. An example of this is a Travel Reservation System
which might initially ask “Inland, European or Intercontinen-
tal?” Each of these headings might access 8 or 10 destinations
with further destinations to be found by “Other” always being
one of the options.

In conclusion Ursula Katrina’s Big Ear might not be quite as
perceptive as a human ear but then it’s not such fun to nibble
either. Notwithstanding that I’m still convinced that she’s got the
hot-heatsinks for me ... “Love me Katrina?” ... “I DO
HONEY” . . . If only things could always be that easy.
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Has seven years

f success gone
o our heads?

—_—
.

== IMPROVED I ==/

B

With the Minimax !, Videotone revolutionised the market
by establishing an opening for small, high quality speakers.
Natural evolution has brought about the new Minimax 2,
retaining all the qualities of clarity and sensitivity. This
ideal combination of size and performance is a proven
success, acclaimed by the press and public for seven years.

POPULAR HI-F1

*Switching to the Minimaxs’
from any of the others produc-
ed an open and natural sound
as though something had been
taken away. It had, the colour-
ation had gone.’ Comparative
test OCTOBER 1975.

HI-FI ANSWERS

Their modest appearance and
price disguise their startling
abilities. Never have we heard
such a smail speaker sound
so big!'* JANUARY 1975.

PRACTICAL HI-Fl & Audio
“The depth, clarity and open-
ness of sound produced is
quite astonishing”, JUNE ‘75

WHAT HI-FI
. . the ability of the Mini-

max to take a lot of power and
still sound good could be
decisive’’ — Comparative test,
APRIL 1977.

PRACTICAL HI-F!

The little Videotone scored
highly for such a small inexpen-
sive loudspeaker’’.

JANUARY 1981.

Specification:

Recommended amplifier power:
10 to 40 watts rms into 8 ohms.
Frequency Response:

80Hz — 20KHz15dB.

Finish: natural teak, veneer
with black frets.

Size: 10 7/8” high, 6 3/4"" wide,.
7 1/2° deep.

Weight: 4.1 Kgs (9 Ibs)} each.

ONLY £69.95 A PAIR

® We welcome callers to our South London Showroom

for demonstrations.

® Engiries and information phone: 01-6908511, Ex. 32.
® All products are only available direct or from selected
authorised dealers throughout the U.K.

WIDEOTONE 98 CROFTON PARK ROAD

h| |4

LONDON SEA4.
Send for our free brochure and
details of outlets in the U.K.

Post to: Videoione, Crofton Park Road, London SE4.

I NAME

PE 9

l ADDRESS

MICRO

TIMES

19 Mill St. Bideford, North Devon EX39 2JR
Telephone Bideford (023 72) 79798 (Dept. PE3)

* & & THIS MONTH'S SUPER SAVERS * % *
TTL and CMOS RANGE available September 81

MEMORIES

25+
£1.25
£1.40
£3.45
£3.40

25+
£1.18

2114450ns

2114 300ns

From Toshiba TC6514P
4K {1k x 4)450ns
CMOSRAM 5101

4116 200ns
4116 150ns £1.65
HMB116P-3

{16k 150ns) £15.50 £15.25

EPROMS
2708450ns £2.55
2718450ns £2.65
2732 intel type

Buy 5 off for £49.00

£2.50
£2.60
£9.90 each|

AY-3-8910
Gl SOUND COMPUTER CHIP
Features:
—Full software control of sound generation.
~Interfaces with most 8-bit and 16-bit
microprocessors.

6809 single Board Computer *kit®
IEEE $-100 Standard

Complete kit £160 plus 15% VAT. £1 P&P.
Uses Motorolas powerful MC6809 CPU.
4K/8K/16K ROM 2K RAM, ACIA. PIA. 8080
simulated /O, RS-232 Handshake, 8 sel
Baud Rates, Manual includes: 11x17in.
Schematic parts list. User notes. Software
listings and more!

Bare Board £48°°
;Jses 6809: 6850: 6821 — buyy set

or £18.50
ADMONS {2716) £24.00
Data available. S.a.e. please.

=3 ir wtly progi d analog out-
puts.
~Two 8-bit general purpose I/ ports.
~Single +5 volt supply.

**SPECIAL PRICE £6.95°°

Data 50p. Large S.a.e. please.

Dataf1l. Large S.A.E.please.

INTERSIL ICL 7660

Voltage Converter. Now ex-stock.

* Simple conversion of +5V Logic supply to
+5V supplies.

£2.25

Low Profile
D/Face Wipe
DIL Socksts.

THYRISTORS
Cto6D 28p

Simple voltages multiplication (V out
=(-In.Vin).
99.9% typlcal open circuit voltage con-

40 pin
28 pin
24 pin
22 pin
18 pin

TIL's
TIL32
TIL208 red
TIL232 green
16 pin TIL212yellow
14 pin TIL216red

8 pin p | TIL228 red
Quantities 100+ TIL220red
Discount §% TIL224
TIL31
TIL312/3
TIL321/A
TIL330/A

version efficiency.

98% typlcal power efficiency.

Wide operating voltage range 1.5V to
10.0v.

Easy to use, requires only 2 external non-
critical components.

DATA AVAILABLE 50p. Large S.a.e.
please.

JUST ARRIVED FROM VERO
5100 Prototyping Boards.

Microboard Pattern 08-2175L £16.40°
Square Pad Universal Pattern 06-
2338F £16.40
Prototyping Board for your

APPLE/IT2020 £8.37°

FLOPPY DISC CONTROLLERS
FD1771 £19.50

ENCODER/
TRANSMITTER
LM1871 £1.90 { ZBOAS10/0
280S10/1
280AS10/1
Z80S10/2
Z80AS10/2

FD1791-2 £32.00
WD1691D £14.50
WD2143-01 £5.00
*SPECIAL Complete Pkg.

includes FD1791-2+WD1691D
+WD2143-01.

individual Data available 50p per copy.
Large 50p S.a.e. please

Set of Data on the above £3.

COMBO CHIPS

Intended for ZBO Usage.

280 Combo Chip {MK3886) 2}

meg. £25.00

Z80A Combo Chip (MK3886N-4} 4 meg.
£29.95

ANTEX SOLDERINGIRONS

£4.25
£6.00

Model CX17W
KitSK.115W,
incl,base/stand + solder.

SN76477N,
SOUND CHIP

A sinﬂle chiE versatile
SOUND EFFE

is ideally suited for
applications such as
arcade or home video
games.alarms, sound

50p Large S.a.e.

KITS FOR B

£1.70

GENERATOR SN76477N

affects boxes and toys.
DATA £1.28

KitSK.317W £6.00
Kit SK.4 25W £6.00
SK.3 and SK.4 complete with stand.

MLX Repair Kit can be used where no
maln elecis available £4.80

VEROBLOC SOLDERLESS
BREADBOARD

360 reliable contacts.

Will accommodate any size of IC.

Can be fully interlocked one with another.
SPECIAL PRICE £3.55 each.

EGINNERS

AROUSE THE MICRO CHIP INTEREST IN THE YOUNGSTERS STARTER KITS.

ULTRONIC FLY
REPELLER

A must for campers.

Features:

—~LED indication.

—Pocket size case.

—Low Power consumption.
Kit + all parts + case with in-
structions for easy asssembly.
Barttery not included.

£4.50

alarm  and
system.

appliances.
Kit + parts

LIGHT ACTIVATED
SWITCH
Used for automatic lighting

control, elec. appliance con-
trol, electronic gun burglar

Switch on/off 200W elec

easy assembly.

£3.50

ELECTRONIC
WHEEL OF FORTUNE

Fun Kit.
auto-open door Easy to assemble,
Case included.

Wonderful game.

£5.00

+ instructions for

ORDERING INFORMATION

Please add 50p P&P.

Plus 15% VAT to all orders.

EXPORT ORDERS ACCEPTED.

Add 15% P&P on total otder. VAT not

apéalicable.
ACCESS/BARCLAY CARD WELCOME.

S !t is our policy to offer you brand new

full spec. devices.
* Prices subject to change without notice.

Schools, Colleges. Univ. Official Orders |
Welcome.

Prarntinal Elantranine

Cantarbhaer 1001






Analogue

FREQUENCY

FREQUENCY meter is a most useful item of equipment

for the experimenter's workshop, but hitherto the
choice of design for amateur constructors has been
somewhat limited. Broadly speaking, there are two normal
approaches to the problem; digital, in which cycles are coun-
ted over a fixed period and digitally displayed, and analogue
where a pulse of fixed width is generated by each cycle and
the pulses fed directly into a meter. The digital method is
very accurate but is also complex and expensive; too much
so for many would-be constructors. The analogue approach
is far simpler and cheaper, but in general cannot measure
frequencies much beyond 100KHz, and the accuracy, par-
ticularly at the higher end of this range, is usually so poor
that it cannot be considered as much more than a toy.

HYBRID APPROACH

By combining these two techniques, a hybrid instrument
can be built which falls nicely between the two above types
in terms of accuracy, cost and complexity. The approach
chosen for this project was to build a basic analogue with a
fixed range of O to 100Hz, since at this low frequency
calibration. is simple and excellent accurancy can be ob-
tained, and then extra ranges were added by prescaling with
cheap C-MOS decade divider stages. Fig. 1 shows a block
diagram of the instrument. The input signal is amplified and
squared to make it suitable for driving digital circuitry, and it
is then fed to four divide-by-ten stages. Each CMOS chip
contains two such divider stages and costs less than one
pound, so that the cost of providing extra ranges in this way
is very reasonable indeed. The actual degree of division re-
quired is selected by a switch and the signal then passes to a
monostable generating a fixed-width pulse for each cycle fed
to it. These.pulses could be mechanically integrated by
feeding directly into the- meter, but the linearity is improved

“ETER Andy Flind

and meter flicker at low frequency reduced by the use of a
further integrator circuit. A voltage regulator provides a con-
stant supply voltage to maintain accuracy as the battery
gradually deteriorates. It was intended originally to attempt
to obtain an accuracy of 2% from this project; however, on
test against a digital instrument it has proved better than 1%
over most of its range, which is probably more than suf-
ficient for most experimenters. The maximum frequency that
can be measured with the top range is 1MHz.

The complete circuit diagram appeats in Fig. 2. The power
supply is similar to that used in PE Magnum metal detector
projector, the main differences being the use of a 1458C
dual op-amp, and the addition of an l.e.d. to indicate battery
failure. The bias current required by TR2 in this circuit is nor-
mally too small to light an l.e.d., but when the supply voltage
drops too far the bias circuitry saturates in an attempt to
correct the output and the bias current jumps to about
10mA—ijust right for lighting the lamp. This semi-discrete
circuit was used in preference to a three-terminal i.c.
regulator, as firstly it delivers a symmetrically split output,
ideal for op-amp circuitry, and secondly, it will function until
its input is only a fraction of a volt above the required output,
very useful where the current is supplied by batteries. Most
i.c. regulators need a differential of at least two volts to
operate.

The input signal is amplified and shaped by IC2, R7 and
R8 provide positive feedback so that the output of this stage
is never linear but switches rapidly from rail to rail. It will
handle any input waveform. The minimum input that will-
operate it is about 200mV; at about 600mV protection
diodes D1 and D2 start to conduct and clamp the level fed
to IC2, so the maximum input voltage that can be applied is
about 200V peak-to-peak, after which R6 would start to
overheat. In practice, a maximum input of 50V is suggested.

i E——

Digital accuracy combines with
quantitative analogue read-out
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On test, this input circuit has been found reliable to beyond
1.2MHz. Two C-MOS 4518 dual decade dividers are ripple-
cascaded to give four stages of division by ten, providing the
instrument with a total of five ranges. The required output is
selected by S1b. Capacitor C6, D3 and D4, and R9 differen-
tiate the signal to provide short negative spikes for triggering
the monostable timer IC5. If the input frequency is too high
for the range selected, the period of the input signal to the
timer may be shorter than the timer's output period, and in
this condition the timer will trigger on multiples of the input
cycles. To prevent false readings due to this, the timer period
must be less than half the shortest input period expected, so
that for any excessive input frequency the meter will simply
read f.s.d. plus. The period of a frequency of 100Hz is 10mS,
so R10 and C7 have been chosen to give a timer output
about 4mS.

IC6 is essentially an integrator with a discharge resistor
R12 across its capacitor. The inverting input will be main-
tained at OV, so each timer pulse dumps a fixed packet of
current through R11 into C9, regardless of the output
voltage. This output voltage will, of course, alter until the
current out through R12 balances the net current coming in
through R11. VR1 and R13 were selected to provide a
suitable f.s.d. point on a 50uA meter since this is readily
available. Other meters may be used if the values of these
two resistors are suitably altered. The use of an integrator
confers two advantages; firstly the linearity of the output is
improved, and secondly there is less needle flicker on the
meter. In fact, the flicker is not apparent at all above 5% of
meter scale.

CONSTRUCTION

All the electronic components for this project are mounted
on a single p.c.b. It is suggested that this board is construc-
ted in stages, testing at each step so that any problems can
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be easily traced and dealt with as they arise. Start by fitting
the five wire links on the board, followed by the power sup-
ply components R1, 2, 3, and 4, C1, 2, 3, and 4, ZD1, TR1
and 2, and I1C1. Temporarily connect the l.e.d. and connect
up the battery supply, preferably through a 100 Ohm
resistor, which will limit the current somewhat if a fault is
present. Check that the output voltages are correct. The l.e.d.
will not light unless the supply voltage falls to around the
11V2 total output voltage. If there is no output, first check
that l.e.d. and Zener polarities are correct.

Continue the construction with the input stage; R5, 6, 7,
and 8, C5 and 10, D1, D2 and IC2. Apply power and an a.c.
input of around half a volt. In many cases the house wiring
induces a.c. and a wet finger will do. Then check the output
from IC2 pin 6. This will appear on the link just above the i.c.
and can be monitored with an oscilloscope, or heard as a
loud buzz on an earphone (use a d.c. blocking capacitor). If it
doesn’t work, check R7 and R8 first, its easy to confuse the
colours on these resistor values. Now go to the other end of
the .circuit and construct the integrator, with R11, 12 and
13, VR1, C9 and 12 and IC6. Temporarily connect the meter
and supply, and check that the meter goes to zero. If you
place one wet finger on the top end of R11 and another on a
+5V6 point (positive end of C4) you should get a reading on
the meter. If this works, fit the timer components R9 and 10,
C6, 7, and 8, D3, 4 and 5 and IC5. Attach all the .wires for
the range selector switch and connect the two most right-
hand ones together. Inject a 50Hz input using a few volts
from a mains transformer. The meter should read, and VR1
can now be used to set it to mid-scale. This is the only
calibration adjustment required for this project! If all seems
correct, complete the board with C12 and the two divider
chips, observing the usual C-MQOS handling precautions. Use
sockets for these two if you prefer, although on the
prototype they were soldered directly to the board. The other
ranges can be checked by shorting each switch lead in turn
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Fig. 3. Printed circuit

METER 18V SUPPLY
+

i b4

Fig. 4. Component layout
"
COMPONENTS...
Resistors
Transistors & Diodes
R1 220 TR1 BC184L
R2,3,9 10k (3 off) TR2 BC214L
R4 1k56 D1,2,3,4,5 1NS14
R5 1™ D6 BZY88C5V6 5v6 400mW Zener
RG, 13 33k (2 off) D7 TiL 209 red.
R7 4ak7
R8 470k Integrated Circuits
R10 82k IC1 1458C
R11 47k Ic2 CA3130
R12 100k IC3, 4 C-MOS 4518BE
IC5 ICM7555
Potentiometers IC6 CA3140
VR1 100k sub~min hor. preset
Miscelianeous
Capacitors P.cb.
C1,3.4 470u 25V electrolytic (3 off) Switch S1, 2 pole 6 way
C2 10u 25V electrolytic Meter, 0—50pA FSD
Cs5 220n polyester Case, Verobox, Vero part no. 202-21036G,205 x 140 x
(o] 1n ceramic plate 110mm
Cc7 47n polyester Coax socket
Cc8 100n polyester Tagstrip
Cc9 2u2 25V tant. bead Control knob
C10,11,12 1u 63V electrolytic (3 off) 2 x PP3 battery clips
34
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RANGE/POWER

Fig. 5. Inter- SEITED

connections

INPUT
SOCKET

LED BATTERIES

to the lead furthest to the right (the timer input), and apply-
ing an appropriate input signal. Aternatively, they can be
functionally checked with a 50Hz input, as the meter needie
will give a small kick for each timer pulse on any range. Note
that on the top range, however, a 50Hz input will only give
one kick every 200 seconds. If these ranges are 'working at
all, though, they are automatically as accurate as the basic

100Hz range.

The board is designed to mount directly into the specified
Verobox using two of the self-tapping screws provided. An
“L" shaped aluminium bracket is fitted to the other end of
the box with the other two self-tappers, and this holds the
batteries firmly against the box side. The total drain of the
circuit is only about 12mA so a pair of PP3 batteries is a per-
fectly adequate source of power. The meter is the large four-
inch scale 50pA unit available from Maplin, chosen for its
large clear scale, and also because this scale has 100 divi-
sions. A little careful work on the scale plate with typing
error ink and a letter transfer sheet provided the appropriate
markings. The meter, switch, l.e.d. and input socket are all
mounted on one of the aluminium panels, and interconnec-
ted as shown in Fig. 5. A small piece of tagstrip is used to
make the necessary connections between the battery leads.
A final check and adjustment of the calibration of the lowest
range should be carried out when construction is complete.

The prototype instrument has proved very accurate and
useful, and is extremely simple to use. The total construction
cost is somewhere around £20, but of this a very large
proportion is -accounted for by the case and meter. If
preferred, the board could be housed in an alternative,
cheaper case and used in conjunction with the workshop
test meter, providing accurate measurement of frequency at
even lower cost.

A
: R
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=? Copies of Patents can be obtained from:

. the Patent Office Sales, St. Mary Cray, Orpington, Kent. Price £1.45 each.

IMPROVED PA Fig 1.

The Marconi Company of Chelmsford,
Essex, has a British patent (BP 1 586 441)
on a public address system which
automatically tailors the reproduced sound
level to the ambient noise. All too many PA
systems are inaudible or unintelligible and
this is largely due to incorrect sound level
setting; they either distort or get lost in the
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background noise. Manual control is pos-
sible but cannot cope with rapid fluctuations
in noise level; it is also labour intensive.

The Marconi idea relies on the well-
known phenomenon whereby a moving coil
loudspeaker can be used “in reverse” as a
microphone. This phenomenon is already
relied on in areas of strict security where
there is a PA system installed. The PA
system is switched into the microphone
mode whenever it is not in use. An attempt
to bomb one of Britain's largest cruise
liners was foiled through the use of just
such a system.

Figure 1 shows the basic Marconi layout.
At a reproduction setting of switch 5, the
loudspeaker 1 reproduces an audio signal
from input 3. The signal is passed through a
gain level controller 4. The switch 5 is held
in the reproduction position whenever level
detector 8 senses the presence of an audio
signal at 3. When this signal disappears,
or falls below a pre-determined threshold
level, switch 5 changes state so that the
loudspeaker 1 functions as a microphone
and feeds a signal representative of the am-
bient background noise level to level detec-
tor 6. This detector provides a control signal

which is stored at 7. When the switch 5
changes back to the reproduction state the
level memory 7 sets the gain of level con-
troller 4 to a value which is appropriate for
audible reproduction of the PA message
through loudspeaker 1. The output of
detector 8 also feeds memory store 7 to
provide an update on the level of signal to
be reproduced.

By correlation of the inputs to memory 7,
the speaker 1 will produce audible an-
nouncements irrespective of the input level
at 3 and the background noise in the
vicinity of the loudspeaker.

Practical Electronics  September 1981

35




Electronic Car:

HEN the implications of the 1970’ fuel crisis finally sank

home, the future for private motorised transport looked
bleak. But the new decade has arrived and although the motor
industry is in recession, it is facing the challenge of fuel economy
legislation with a powerful new ally—micro-electronics. Instead
of gloomy predictions that we would be driving around in con-
verted milk floats (mass produced in Hong Kong), we have
retained the comfort and performance levels and reduced fuel
consumption.

This level of improvement has been achieved mostly by refin-
ing the mechanical design of petrol engines close to its
theoretical efficiency limits. Further improvements will be more
difficult and this is where the microprocessor comes in.

ENGINE CONTROL

The immediate answer to improve engine efficiency was
mechanically controlled fuel injection, which had been
developed to a sufficient degree in motor racing. In today’s com-
mercial environment of spiralling labour and raw material costs,
hydraulic and mechanical controls are becoming more expensive
to manufacture while microprocessors and associated elec-
tronics are becoming cheaper and more sophisticated.

Fig. 1. (a) View of the Bosch ‘’Motronic’’ electronic
control unit.
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Whilst a mechanical system cannot monitor any more than
two input variables (say speed and load), without a drastic in-
crease in complexity and bulk, a microprocessor can handle vir-
tually all the information that the system generates. These can
be engine and ambient temperatures, barometric and boost
pressures, fuel variations and even instantaneous conditions in
the combustion chambers and exhaust system. Additionally, the
inherent flexibility of the microprocessor as a programmable

- device allows it to predict trends in ongoing conditions, such as

rising engine temperature, and optimize efficiency at all mo-
ments in time. This compares with the somewhat crude correc-
tion of an unintelligent mechanical controller which is also sub-
ject to error through wear (and rust?).

Bosch, the West German automotive components group,
have had in production since 1979 just such a system, called
“Motronics” (Fig. 1) which is in use in certain up-market cars
such as Porsche and BMW. The system controls spark ignition
as well as fuel injection, exact settings are calculated from
available data sampled 400 times a second. These settings are
calculated using data stored in a fixed memory (ROM), which
customises the module to the engine’s performance
characteristics, hence the system can be easily adapted for use
with any petrol engine.

B

il Ficro-Computer B

! Random Access

l Memory Read Only Memory |

t (RAM) (ROM) ’
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‘ Input/Output I

4 (o} I

Sensors: 3 "
444 VY
RPM Signal
ey
— %—

Marker I
Loz

, |

|

4
Air T
Quantity e E
LY f
Air
Temperature & Injection i
- Control Unit

:

Mator
Temperature R Igrition
L Coll
) =L
1
Throttle L 74
Valve Switch _ | |- | Injection
L T — | Valves

(b) Simplified block diagram of the Motronic control
unit. (Courtesy: Robert Bosch Ltd.)
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A look at present

systems and future developments

:

From its memory, the computer, with some processing, can
output 4096 near ideal ignition dwell-angle settings for a par-
ticular load/speed situation. These are corrected with respect to
ambient conditions such as air and engine temperature and at-
mospheric pressure. The same applies to fuel injection control
with added functions such as fuel cut-off on the overrun (i.e.
when you take your foot off the throttle), this alone gives a 5 per
cent increase in economy. The system’s efficiency is particularly
pronounced in the case of engines which have a high compres-
sion ratio and run on lean mixtures of un-leaded petrol.

Petrol Filter

1 Pressure Regulator
Petrol Pump
Injection Valve
Additional Cold Start
Air Valve Vahve /
4
High
h Vol
2 : Distri
= Throttle E}
Air Valve Switch
Quantity =
Meter . =
Time Switch : [e] Ignition Coil
Air Temperature Tracer
Termperature
Speed Transmitter,

Standard » Flywheet

Marler

Transmitter

Electronic =
Control Unit
12vDC
{0 starter Switch

{c) Diagram of the Motronic control system as used on
cars such as Porsche or BMW. (Courtesy: Robert
Bosch Ltd.)
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So while present claims for fuel savings are in the range of 5
to 20 per cent (dependent on the driving conditions), the system
has the potential to adapt to and improve the coming generation
of “clean” economy engines.

Although the microcomputer was designed around a standard
microprocessor and memory chips, these and the other elec-
tronic components in the Motronic system have been selected to
satisfy extreme environmental conditions. Whereas the normal
operating range for commercial electronics is 0 degrees C to
+70 degrees C, Bosch designers have allowed for a —40 degrees
C to +130 degrees C temperature range. Mechanical impact up
to 100 times the acceleration due to gravity is taken in its stride.

ELECTRICAL SYSTEM CONTROL

Apart from improving efficiency and performance, manufac-
turers are looking to electronics to rationalize and hence to
reduce manufacturing costs of existing electrical systems in the
car. The electrical wiring harness, which distributes power and
controls accessories, is bulky, expensive and labour intensive to
actually fit into the car during production. In use, it is also a ma-
jor factor in unreliability of the car as a whole. The system plan-
ned for the future electronic car is a single power ring running
around the body tapped into by solid state power switches.
These will be controlled by a series digital data line.

Data transmissions are handled by a microprocessor which
also interfaces with the driver’s control panel. Each switch on
the panel has a specific digital code which is matched to a unit
on the control line. If, for instance, the rear window demister is
selected, the microprocessor senses the switch closure and sends
a digitally coded message down the line. Although all the units
connected receive the data, only the rear window module res-
ponds to the unique code and latches its associated switch to.
energize the window heater element.

The module itself will be a general purpose one with several
power switches, so it can be used throughout the car and control
different functions which are physically grouped together. For
example, the rear lamp cluster, which normally comprises driv-
ing, brake, reversing, fog and turn indicator lamps, would nor-
mally need 6 wires runnning the length of the car. In the digital
system, the control module is buiit into the lamp cluster, with the
power ring and data control line connected to it.

When fuily developed, the module electronics could well be a
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Practical application of ‘’ALI"’ driver guidance system, currently tested in the Ruhr area of West Germany.
The display panel supplies the following information: distance to nearest petrol station; distance to nearest

telephone; road hazard warnings and route directions

simple microprocessor with integral memory, a single integrated
circuit which in quantity costs less than £5 at today’s prices.
Such a system can be further developed to be self monitoring,
i.e. when a lamp is powered up the module senses this and sends
a status message back to the microprocessor which gives the
driver a direct panel indication.

"The data message line will probably be a fibre optic cable,
which transmits the codes in bursts of visible light rather than
electric current. Optoelectronic sensors will replace traditional
ones, such as mechanical micro switches, and will impart high
reliability to more sophisticated sensing applications such as
fuel/air flow and rotational speed.

ELECTRONIC DRIVER AIDS

A microprocessor makes an ideal system monitoring unit as
the application requirés a scan of a large number of subsystems
such as fuel tank, oil pressure, engine temperature. These can be
displayed continuously or only when they reach a critical value
(with audible warning), the relationship between various
parameters can be processed to give the driver better informa-
tion without distracting him from the task of actually driving the
car!

Up to now emphasis (especially in the USA) has been on fuel
consumption and digital displays with GM’s Tripmaster, the
Ford Miles To Empty display and the Chrysler Tripcomputer.
The nearest to a fully integrated electronic dashboard is Aston
Martin’s Lagonda, which utilizes l.e.d. technology but has no
computer. AM’s design department has developed an l.c.d. panel
for their 200mph Bulldog, but are reluctant to introduce elec-
tronics in any other areas of their cars as the microprocessor in
the first Lagonda had reliability problems.

In Europe, one of the most active companies in this field are
BMW, whose top models boast an impressive range of elec-
tronics headed by the already mentioned fuel injection—ignition
system designed by Bosch.

BMW’s Check Control System is an on-board computer
which supplements existing analogue instruments. The control
panel has 12 calculator-type push-buttons and a four-digit il-
luminated display, each button doubles as a data entry or com-
mand function. Normally, the unit displays time but on com-
mand will display: outside temperature (with buzzer warning
when below freezing point—for warning against black ice),
average speeds (with preset speed limit buzzer warning),
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estimated time to arrival, distance to destination, instant and
average fuel consumption, and miles to empty. Additional in-
teresting functions are digital code entry for ignition immobiliza-
tion (as in cash dispensers), stop-watch function for checking
acceleration, and programmable timer which can actuate the
car heater before the driver actually gets in.

There are many possibilities for electronic driver comforts, a
his/hers electronic seat adjustment memory is perhaps the ul-
timate in electronic extravagance. Perhaps the most effective
driver aid is the incredible ALI system from Blaupunkt of Ger-
many. ALI is an abbreviation in German for car driver leading
and information system. The system consists of a relatively sim-

_ple transmitter-receiver unit in the boot of the car, and a liquid

crystal display and graphic display module with calculator push-
buttons.

The roads contain aerial loops which communicate with the
car’s transceiver as it passes. Actual information handling is
done partly in the roadside electronic control boxes, and these
are all linked by cable to a large central computer which controls
long-term traffic flow on the whole autobahn system.

At the moment, operation is limited to a pilot scheme cover-
ing 60 miles and 83 flyover intersections. The number of cars in-
volved is about 400. In spite of the system’s complexity, it is
simple for the driver to use. The driver enters a map reference
number for his destination and drives off. As the car approaches
a junction, the unit gives a bleep and a simple diagram appears
on its screen making it obvious whether to turn off or carry
straight on. Should the driver make a mistake the unit will take
this error into account and direct him to the next most direct
route. If this is not worthwhile, then it indicates a U-turn at the
next intersection.

The message exchanges are repeated three times to eliminate
errors, the transfer takes about 20 milli-seconds which allows for
cars travelling at speeds up to 155 mph. The cost of the car elec-
tronics is less than £100, but the pilot scheme has already cost
£3 million. Nevertheless, the cost of converting the whole
motorway system will still be only one per cent of the original
construction costs.

BRAKING

Perhaps the biggest contribution of electronics to car safety is
the anti-lock braking system. One system, the ABS, has been
developed jointly by BMW and Bosch. ABS consists of a
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This photo shows the benefits of the Bosch Anti-Skid
Braking system (A.S.B.), which is the result of
microchip technology. The situation is panic braking
on a slippery road surface. Left: without A.S.B. Right:
with A.S.B.

microprocessor and a series of sensors that measure the
rotational speed of each wheel. If any wheel begins to lock, a
solenoid valve adjusts brake pressure on that wheel to keep max-
imum traction with the road. This means the car will stop in a
straight line on almost any surface, in the minimum possible dis-
tance, even if the driver applies excessive pedal pressure. In
practice, ABS reduces the stopping distance on a wet road at
70 mph from 150 yards to 90 yards—well worth the £800
BMW charge as an option.

For -$6000 the infra-red goggles developed and marketed by
CCS, Communication Control of New York, seem slightly
worse value for money, but come in handy should the
headlamps fail in an unlit tunnel. CCS can also fit your car with
remote ignition control, bomb sniffer and electronic surveillance
transmitters, plus the usual bullet proof windows, machine guns
and tear gas ducts, all suitable for local shopping trips! With an-
nual revenues of $18 million, CCS seem to have carved a niche
in this particular market sector, which consists mainly of ex-
tremely scared (and wealthy) industrialists or people with
skeletons in their cupboards. The former Shah of Iran ordered a
fully fitted Cadillac in 1979 for $250,000 but never collected it,
forfeiting his $50,000 deposit.

With diagnostic computers in widespread use in garages, a
logical progression will be to use the on-board computer to per-
form this task at the touch of a button. It can also give a readout
of the state of serviceable items like brake pads, brake fluid and
oil levels, using digital letter dashboard displays. A step in this
direction has already been taken by Ford with their concept car
Probe 1, the dashboard layout looking as if it may have been
taken from the NASA space shuttle flight deck.

Before such a system can be fully implemented, low cost sen-
sor technology must be further developed. Bosch seem to be the
leader among. car electronics firms with yet another innovative
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Trip Computer from Smiths Industries
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but impressive safety feature, electronic tyre pressure monitor-
ing. The tyre pressures are monitored in a non-contacting man-
ner using high frequency pressure switch and sensor units, when
pressure falls below a preset level, the switch stops radiating
pulses which after a delay cause audible and visual warnings to
be actuated by the processing unit.

COLLISION RADAR

Still in a state of early development, mobile radar is being
tested in Germany with a view to helping drivers maintain
correct distances between cars. The radar operating frequency is
about 35 GHz. A microprocessor processes the input informa-
tion and displays a correct driving speed for that particular dis-
tance. There are still quite a few problems to be overcome, for
instance how to blank out spurious reflections on bends and in-
terference from other cars working on the same frequencies.

Should the radar computer mistake an articulated lorry for a
low-lying bridge, electronics still saves the day with Bosch’s
passive restraint control processor. It actually detects the onset

Futuristic instruments display including keyboard
designed by Hugo G. Poole for Smiths Industries

of a collision and activates air bags to protect the car’s occu-
pants before death or injury; the system is claimed to positively
distinguish a collision from normal driving!

THE FUTURE

When will the showrooms be flooded with these mobile
amusement arcades? In the next few years we will see elec-
tronics slowly infiltrate the mass market cars just as Porsche
and BMW are doing now. But it won’t be until around the end of
the decade before we have all-electronic computerized Cortinas
available. Before then, the whole motor trade has to evoive suf-
ficiently to cope with the service and back-up requirements of
the built-in computer technology.

Labour rates for a skilled mechanic are around £12 per hour,
how much will trained computer and electronic service engineers
cost to the motorist? To employ such people will be unavoidable
but the cost can be minimized by making the electronics in the
car self-diagnostic to a large extent. This means fauits will be
traced as easily as they are in colour televisions, which match
computers in complexity, but can be serviced at the customer’s
home by relatively unskilled technicians.

The design of the electronic car will have to be rationalized in
a similar way with easily replaceable standard modules which if
produced in large quantities can be made cheaply. The number
of processors will be limited to say two, one for control and one
for monitoring and diagnosis of the automotive parts and the
electronics themselves. When a thorough service is necessary
then the powerful garage diagnostic computers will be plugged
into the car computer’s diagnostic plug and will pin-point the
fault.
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IMPORTANT

The Home Office 27MHz CB Specification (MPT
1320) carries the following as part of the Foreword.

The Wireless Telegraphy Act 1949 provides that no
radio equipment may be installed or used except under
the authority of a licence granted by the Secretary of
State. All Citizens Band Radio equipment, whether
hand held, mobile or base station, must be covered by
a licence; it is a condition of this that the apparatus
fulfils, and is maintained to, certain minimum technical
standards.

The manufacturer, assembler, or importer of citizens
band equipment is responsible for ensuring that the
apparatus conforms with the specification; and any
additional requirements imposed by regulations under
the Wireless Telegraphy Act 1949, Conformity with
the required standards may be established by tests
carried out by the manufacturer, assembler or impor-
ter, or by a reputable test establishment acting on his
behalf, but in either case conformity with the
specification will remain the  responsibility of the
manufacturer, assembler or importer.

At the time of going to press CB licences were not
available to the general public but it is anticipated that
availability will be announced shortly. However
readers can be ready with the PE Ranger to use this
new facility as soon as it becomes legal.

Copies of MPT 1320 (27MHz) and MPT 1321 (934
MHz) are available from Government Bookshops and
booksellers for £1-90 each.

The PE Ranger 27FM will only meet the Home Of-
fice specification for UK CB if it is constructed using a
complete kit of parts obtained from Modus Systems
and assembled exactly in accordance with the instruc-
tions given in this article. We do not recommend this
project to anyone who has not successfully completed
the construction of other electronic equipment.

Readers who hold the appropriate radio amateurs
licence may use the PE Ranger on the 10m band.

ITIZENS Band radio is shortly to become lagal in the UK

and the PE Ranger 27FM offers you the chance to take
advantage of this new system and develop its potential to
meet your personal needs. The Ranger provides an ideal
starting point for the newcomer and experienced operator
alike. The introduction of the new service is expected shortly
after the publication of this article and you have the oppor-
tunity to be on the air as soon as licences are issued.

The Ranger is not just a rig which you will outgrow as
your operatifig experience increases. It forms a part of an
overall system which can expand with each new application
you find for CB. The base and mobile adaptor will extend the
range and facilities of the basic transceiver for use in the car,
home and boat.

The first parts of the PE Ranger series describe the
construction and basic principles of operation of a self-
contained hand-portable transceiver for short-range
personal communication. Future articles will cover the
testing and alignment procedures, which will require a
minimum of test equipment, and the construction of a base
and mobile unit.

BUILDING A RANGER?

The first question asked by many would-be constructors
will be, “Could | build a Ranger?”. The basic requirements
are: the ability to solder neatly, a few basic tools, the use of a
d.c. voitmeter, and a complete set of components. With
these requirements satisfied, the answer to the original
question is, “Yes"".

The tools required are: a soldering iron (maximum 25W or
temperature controlled) with a miniature bit, a supply of
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27FVI CB ‘{‘
PART ONE | k

MICHAEL TOOLEY s

DAVID WHITFIELD vamsc.

THE PE RANGER IS A HAND-HELD 0-5W CB TRANSCEIVER WHICH HAS BEEN
DESIGNED TO BE EASILY EXPANDED USING A BASE/MOBILE ADAPTOR INTO A
4W BASE STATION SUITABLE FOR USE IN THE HOME, CAR AND BOAT.

SPECIFICATIONS

GENERAL

Modulation:
Frequency range:

Number of channels:

Channel spacing:

Operating temperature

range:
Power supply:

Battery drain:

FM

27-6 to 28-0MHz (CB version)
28-0 to 29-5MHz (Amateur version)
Six

10kHz

—~5°Cto +45°C

Internal 12V rechargeable battery
250mAh

External 12V d.c. {(nominal) negative
ground

External 240V a.c. {(nominal) 50Hz

Receive standby 46mA (typical)

Receive average audio level 60mA
{typical)

TRANSMITTER

Power output:
QOutput impedance:

Spurious output:

Frequency stability:

Audio response:

0-5W (increased to 4W with the
base/mobile adaptor)

500

Less than 50nW above 80MHz

Less than 250nW at alf other
frequencles

Better than 25 parts per million
over the temperature range —5°C
to +45°C and supply voltage
range 9 to 14.5V

240 to 3-4kHz at ~1dB referred to .
1kHz

50Hz to bkHz at —8dB referred to
1kHz

Response falling at 12dB/octave
above cut off

Transmit 250mA (typical) 23;;2‘;2:;t +2-5kHz maximum
Battery charger: Internal constant current charger - - 10kQ

Controls and external

operates when external supplies
are connected and the transceiver
is not in use. Full charge in 10

to 14 hours

Microphone sensitlvity:

Speech processing:

Less than 10mV for rated system
deviation

Less than 3dB change in output for
20dB change in input level

connections: On/off switch combined with volume Crystals: 9MHz fundamental HC18/U
control
Squeich on/off RECEIVER
Channel selector switch Sensitivity: 1uV for 10dB quieting or better
Transmit and battery condition Input impedance: 500
indicator l.e.d Selectivity: Better than 20dB at + 10kHz
Microphone socket {5-pin d.i.n.) Audio output: 0.-5W maximum

Dimensions:
Weight:
Optional extras:

Mains input (2-pin)

Aerial socket {u.h.f.)

External d.c. input

Auxiliary socket (6-pin d.i.n.)
200mm x 120mm x 40mm
1-2kg

Base and mobile station adaptor
Helical antenna

10dB fixed attenuatdr

Audio response:

Frequency stability:

Intermediate
frequency:
Crystals:

100Hz to SkHz at ~3dB referred to
1kHz

Better than 25 parts per million over
the temperature range ~5°C to
+45°C and supply voltage range
9to 14-5V

455kHz
27MHz third-overtone series
resonant HC18/U

Practical Electronics Séptcmber 1981

41



mulitcored solder, a pair of long nosed pliers, a pair of good
quality side cutters, wire strippers (optional), a sharp knife or
scalpel, a small screwdriver, a magnifying glass (optional),
and a trimming tool {which may be made by filing down a
plastic knitting needle to the correct dimensions). With the
tools above and a set of components, it should be possibie to
follow the instructions given and successfully complete the
PE Ranger 27FM without any previous experience of r.f.
constructional projects. However, we suggest you do not
build the PE Ranger if you have not successfully completed
other electronic projects. It cannot be stressed too greatly
that the recommended printed circuit board layout must be
foliowed exactly if predictable results are to be obtained.
Depending on the experience of the constructor, the Ranger
may be built in 2 to 4 evenings, and the testing and align-
ment completed in a further 1 to 2 evenings, depending on
the time spent and the facilities/test equipment available. In

will meet the Home Office performance requirements. In-
deed, it is usually the case that there will be at least as many
different designs produced as there are different designers
working on a particular problem!

The main design aim was to produce a low cost, hand-
portable FM transceiver suitable for personal communica-
tion. Operation from internal re-chargeable nickel-cadmium
batteries, while involving a higher initial outlay than for dry
batteries, was considered an essential feature for portable
use. The life cycle cost of a unit powered exclusively from
dry batteries will otherwise rapidly exceed the total cost of
the equipment itself! To this end, the Ranger has been
designed with re-chargeable batteries, a mains power supply
and automatic battery charging circuits, all included inside
the case. Operation from an external d.c. source such as a
12 volt car battery is also possible, and the NiCads may even
be re-charged in this way.

TRANSMITTER CONTROL
SPEECH LOW PASS POWER o
PROCESSOR FILTER l SUPPLY
MICROPHONE 12V.d.c.
SWITCHING -0
ey MATRIX
l CONSTANT
CRYSTAL X3 DRIVER POWER CURRENT
OSCILLATOR MULTIPLIER AMPLIFIER NiCad CHARGER
BATTERY
RECEIVER
TRANSMITTER POWER POWER
| RECEIVER |
TUNED RF SQUELCH ON/OFF
AMPLIFIER E
rm———f———— RSP S PR [ -
' J ) P (loubspearer )
1 . '
: ) : ACTIVE NOISE SQUELCH i
LOCAL i3 QUADRATURE FILTER DETECTOR TRIGGER ‘
LLATO Y MIXER === riTer ciRcuT |8 f
1 1 ' 1
1 e == - T N 1
) '
i [}
‘ '
1LE -| BUFFER . AUDIO [ AUDIO
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Fig. 1.1. Block diagram of the PE Ranger

the event of problems being encountered, a detailed fault
finding guide is given in the latter part of the constructional
notes. When care has been taken to check the identification
and orientation of all components before soldering, and
when the finished p.c.b. has been carefully inspected after
completion, few problems should be experienced; the major-
ity of problems arise from wrongly fitted components and
poor soldering (solder splashes and dry joints in particular).

DESIGN PHILOSOPHY

The design of the PE Ranger 27FM inevitably represents
an engineering compromise between the various design and
performance parameters. One over-riding design constraint
is, of course, the Home Office Performance Specification for
“Angle modulated 27MHz radio equipment for use in the
Citizens Band Radio Service”. Within the limits of this
specification, however, there is plenty of scope for many dif-
ferent practical implementations of an FM transceiver which

42

The transceiver itself makes use of integrated circuits in
the design wherever possible. This allows a high level of per-
formance to be achieved at low cost in the smallest possible
space, while keeping to standard constructional techniques.
Wherever possible, preset adjustments are kept to a
minimum, with test points provided for simplifying the align-
ment procedure, and readily available components are used.
Careful attention to the design of the p.c.b. ground plane and
the component layout allows all of the components except
the sockets and controls to be mounted on one single-sided
p.c.b. The completed design is therefore compact,
repeatable, cost-effective and straightforward to align. The
robust case, flexible helical antenna, integral batteries and
loudspeaker, detachable microphone, and rugged transmit-
ter design all contribute to making the PE Ranger 27FM a
self-contained transceiver which is suitable for a wide range
of applications.
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SYSTEM DESCRIPTION

The PE Ranger 27FM comprises four functional modules;
transmitter, speech processor, receiver, and power supply.
Fig. 1.1 shows how these modules are arranged in the basic
transceiver.

In the transmitter, a low frequency (3MHz) fundamental
crystal oscillator is used to define the output frequency. The
speech processor amplifies the microphone signal.. provides
active limiting and low pass filtering, and then adjusts the
level to set the maximum transmitter deviation. The output
of the speech processor is used to frequency modulate the
fundamental oscillator by means of a varicap diode. The
modulated 3MHz signal then drives a frequency multiplier
stage to produce an output on 27MHz. This 27MHz signal
then undergoes two stages of RF amplification to provide an
output of around 500mW (r.m.s.) into 50Q. A multi-stage
low pass filter is included in the path between the p.a. stage
and the aerial to provide a high rate of attenuation of unwan-
ted spurii. The overall design of the transmitter features
bandpass coupling between stages, and this assists in
achieving a low harmonic content in the output. The align-
ment procedure is simple, with test points provided for each
stage, and only a simple d.c. voltmeter is required to com-
plete the alignment of the transmitter.

The receiver features a conventional superhet arrange-
ment with an intermediate frequency (i.f.) of 455kHz. The
signal frequency is applied via the RF amplifier stage to one
of the mixer inputs. The local oscillator drive for the second
input is derived from an overtone oscillator running at
455kHz below the signal frequency. The 455kHz i.f. output
from the mixer is filtered to remove unwanted mixing
products, amplified in a five-stage limiter, and then
demodulated. The combined i.f. amplifier and demodulator
stage also provides the squelch facilities. Final audio am-
plification of the recovered signal is provided by an i.c. audio
power amplifier. The use of a high gain amplifier, with its
associated if. filter, ensures that alignment of the receiver is
a very straightforward task, with a minimum of preset
adjustments.

SPECIFICATIONS

In designing a piece of equipment for Citizens Band use
consideration has to be given to meeting the specifications
laid down by the Home Office. These are primarily con-
cerned with the following aspects of equipment perfor-
mance:

(a) Maximum power output and effective radiated
power.

{b) Accuracy and stability of the transmitted frequency.

(c) Frequency deviation and bandwidth of the transmit-
ted signal.

(d) Spurious radiation from the transmitter and
receiver.

In each performance area limiting values are specified and
these should not be exceeded under both normal and ex-
treme conditions. To this end the Home Office require that
tests be made either on a sample of the equipment type or,
for simplicity’s sake, on one item only. In this latter case
equipment manufacturers, importers or- assemblers must,
from time to time, carry out subsequent tests to ensure that
the specifications are still being met. In the case of the PE
Ranger it is therefore necessary to establish that not only the
performance of the prototype conforms to the given
specification but also that sample units be tested, after
assembly, to check that they also comply with the Home Of-
fice requirements. For this reason constructors are warned
that the specifications quoted in this article arg only likely to
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be valid for transceivers constructed:

(a) Using the components, p.c.b. and enclosure
specified

(b) Closely following the constructional details and
alignment instructions given.

Any major departure from either the recommended compo-
nents or alignment procedure may result in a finished
transceiver which not only fails to perform to the quoted
specification but fails to comply with the Home Office re-
quirements. It should also be noted that, on any particular
piece of equipment, performance specifications may be
marginally different from those quoted due both to minor
variations in individual components and to alignment
tolerances.

CIRCUIT DESCRIPTION

The complete circuit diagram for the PE Ranger 27FM is
shown in Fig. 1.2. To assist in locating a particular compo-
nent, identification symbols are allocated distinctly to the
transmitter, receiver and control sections, respectively, of
the Ranger. Components in the transmitter and speech

.processor are numbered from 1, e.g. R1, C1, IC1, etc.

Receiver components are numbered from 100, e.g. R100,
C100, IC100, etc. The control section numbers components
from 200, e.g. R200, C200, etc.

The selection of transmit or receive is by means of the

Prototype p-c.b. design of the-PE Ranger
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COMPONENTS . ..

Al resistors $W 5% carbon

Potentiometers
VR1 10k hor. preset
VR2 470 hor. preset
VR3 1M hor. preset

TRANSMITTER

Resistors
R1,R15, R28 150 (3 off)
R2,R3,R21,R24, R25,R26 100k (6 off)
R4,R19 47k (2 off)
R5 330
R6,R7 100 (2 off})
R8 2k2
R9 33k
R10 27
R11 47
R12,R13 10 {2 off)
R14,R22, R23 3k3 (3 off)
R16,R17, R20, R27, R29 10k (5 off)
R18 82k

Capacitors
C1,C19 22u 10V elect. (2 off)
C2,€8,C11,C12,C14,

C16,C17 4n7 ceramic {7 off)
C3,C4 100p ceramic plate (2 off)
C5,C6.C10,C13,C26 1n ceramic (5 off)
C7.C20,C21 100n ceramic (3 off}
co 33p ceramic plate
C15 10u 18V elect
ci8 221 16V elect
C22,C24 22n ceramic {2 off}
Cc23 22 16V elect
C25 2u2 16V elect
VvCi1,VC2 3-45p trimmer (2 off}

All electrolytic capacitors are vertical p.c.b. mounting

R105,R112,R113,R120,R121
R106,R109,R119
R107,R108,R114,R115

R111

R116

R117

R122

Al resistors $W 5% carbon

Potentiometers
VR100 10k hor. preset
VR101

Capacitors
C100,C101,C116
C102,C103,€108,C111,C112

C114,C124
C104
€105, C106, C109,C110
c107
C113
C115,C117,C118
C119,C120
€121,C122,C123

4k7 potentiometer with a s.p.s.t. switch

S

types
Semiconductors

TR1, TR2 BC237A {2 off)

TR3, TR4 2N2218 (2 off}

D1,D6 BZY88 CIV1 (2 off)

D2 BB109

D3 0A47

D4, D5 1N4148 (2 off)

D7 Red l.e.d.

IC1 LM 324N
Miscetllaneous

L1 KANK 3333

1L.2/L3 KANK 3335

L4/L5, L7/L8 KXNSK 4612 (2 off)

L6, L9 10uH choke (2 off)

S1 2p 6w rotary p.c.b. switch

X1-X6 9MHz fundamental HC 18/U crystal

{6 off)

LPF Low pass filter module

FB1 Ferrite anti-parasitic bead
RECEIVER
Resistors

R100,R104, R110

R101

R102,R103,R118

470 (3 off)
220
22k (3 off)

Semiconductors
D100 BZY 88 C5V6
D101 BZY 88 C6V2
D102 0A47
TR100, TR101,TR102 2SK55 (3 off)
1C100 MP 5071
1C101 LM 380N-8
Miscellaneous
L100/L101, L102/L103, KXNSK 4612 (3 off}
L104/L105
L106/L107 YHCS 11100 AC2 (2 off}
L108 YRCS 11098 AC2
FL100 CFM 2455D
S100 Combined with S1
S$101 Toggle switch s.p.s.t
X100-X105 27MHz 3rd overtone
HC18/U crystals {6 off)
Loudspeaker 50-75mm diameter 1682
CONTROL
Resistors
R200 10k
R201 100k
R202 330
Al resistors W 5% carbon
Capacitors
C200 470u 25V elect
C201 100n ceramic
C202 1n ceramic
€203 2200u 16V elect
C204 2u2 25V elect
C205 1u 25V elect
Semiconductors
D200 W005
D201, D202, D203, D204, D205  1N40OO1 {5 off)
D206, D207 1N4148 (2 off}
1C200 NE555

47k (5 off)
1k (3 off)
10k {4 off)
2k2

220k

4k7

407

10n ceramic (3 off)
100n ceramic

{7 off})
22u 10V elect
1n ceramic (4 off)
2u2 16V elect
10p ceramic
10u 16V elect (3 off)
100u 16V elect(2 off)
33p ceramic piate(3 off}§
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Components cant. . .

Miscellaneous
RL200 Relay type 221 DO12 p.c.b. mounting 12V 2p
c/o
§200 S.p.s.t. switch (see VR101}

SK200  Round $SO239 socket

SK201  Reversible chassis mains plug
SK202 3 .

SK203 5-way d.i.n. socket

SK204  5-way 180° d.i.n. socket
B200O,

B201 6-25V 250 mAh Nicad pack
T200 0-12V 3VA p.c.b. transformer

General
Case
P.c.b.
Knobs {2 off)
Microphone with PTT switch
Helical whip aerial
Mains lead

.

Constructors’ Note I

The PE Ranger 27FM will only meet the Home Office
specification for UK CB if it is buiit from a complete kit of
parts from Modus Systems—exactly in accordance with the
instructions given in this series of articles. No responsibility
will be accepted by Modus Systems for sets which do not
meet the specification due to incorrect assembly or align-
ment. The following prices have been specially arranged for
PE readers.

The PE Ranger 27FM kit including injection ‘moulded
case, mains and car input, rechargeable batteries,
microphone, helical § wave aerial and crystais for two chan-
nels, £49-95 pius £1-40 p&p, plus VAT {£59-05 inclusive)
or £97.00 for a matched pair of transceiver kits with crystals
for two channels plus £2-80 p&p, plus VAT (£114.77
inclusive).

Extra sets of crystals are £2-25 for each channel plus 50p
p&p (for any quantity), plus VAT,

Extra plastic covered helical § wave aerials (overall length
50mm;} for mobiie or base station use, £3-95 each, plus 80p
p&p, plus VAT.

Modus Systems Ltd., Dept AP, PO Box 30,
Latchworth, Herts. SG6 3DQ ({ 046 26 74468/76392).

.

press-to-talk {PTT) switch on the microphone. When the PTT
switch is not depressed, RL200 is in the default position,
and the receiver is selected. Depression of the PTT switch
energises the coil of relay RL200, causing the aerial to be re-
connected to the transmitter output, and d.c. power to be re-
directed from the receiver to the transmitter and speech
processor stages.

The overall block diagram for the PE Ranger 27FM shown
in Fig. 1.1, will be used as the basis for the description of the
circuit operation in the sections which follow.

TRANSMITTER

The transmitter output frequency is defined by a 9MHz
crystal oscillator, the output of which subsequently un-
dergoes frequency multiplication to produce a 27MHz signal
on the channel frequency. Modulation is applied
directly to the crystal oscillator to produce frequency
modulation of the carrier.

The 9MHz oscillator stage uses a bipolar transistor, TR1,
configured as a Colpitts oscillator, whose frequency is
defined by the crystal selected by S1. A varicap diode, D2, is
used to frequency modulate the oscillator. A varicap is a
diode whose capacitance when reverse-biased varies inver-
sely with the bias voltage, i.e. the capacitance decreases as
the bias voltage is increased. Used in series with the crystal,
the varicap diode increases the oscillator frequency as the
bias voltage rises. This characteristic is exploited to allow
the audio signal from the speech processor to modulate the
carrier frequency. The deviation characteristic for the
oscillator and modulator working on channel 21 is shown in
Fig. 1.3. It can be seen that the overall transfer characteristic
of the modulator is not quite linear, but that the deviation
available is considerably more than is required. A limited
operating range may therefore be chosen over which the
response is linear for the deviation required {maximum
+2-5kHz). The maximum deviation allowed by the Home Of-
fice specification corresponds to a swing of +833Hz on the
9MHz frequency; Fig. 1.3 indicates that the varicap bias
could be set to approximately +6 to 7 volts for zero modula-
tion input in order to give substantially linear performance. It
also becomes clear from this graph that the bias voltage for
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the varicap must be stabilised against supply voltage
fluctuations if the carrier frequency is to be stable. VR 1 pro-
vides the means-of adjustment for the varicap bias voltage,
and R1/D 1/C1 stabilise the bias to the diode.

One result of inserting a varicap diode in series with the
crystal in the oscillator is to increase the effective series
capacitance. This has the effect of increasing the frequency
of oscillation, and L1 is therefore included to compensate for
this change by reducing the frequency. L1 also provides a
fine adjustment for the zero-deviation oscillator frequency.

The oscillator output is taken from the collector of TR1 to
minimise the loading effects, and the signal is used to drive
the frequency multiplier stage. TR2 operates as a frequency
tripler in common base configuration. This arrangement
provides a high power gain and high output impedance,
which is required to match to the output tuned circuit, L2/L3.
The tuned circuit has a high Q factor to ensure that only the
third harmonic (at 27 MHz} is coupled to the driver stage.

TR3 is a tuned amplifier whose gain may be adjusted via
VR2 to vary the drive level to the power amplifier. VR2
operates by varying the emitter current flowing in TR3. The
tuned collector load for TR3, L4/L5, is arranged as an im-
pedance step-up to simplify the matching arrangements; this
type of arrangement is only appropriate for low power ap-
plications.

The power amplifier again uses the common emitter con-
figuration, and TR4 provides around 10-13dB of gain. The
output is coupled in a similar fashion to the driver stage, and
is passed to the low-pass filter network, and then to the
aerial. The output stage is matched to a 50 ohm impedance.

In the transmitter there is extensive decoupling of the sup-
ply rail for all of the stages. This decoupling, in conjunction
with the short connections to the earth plane, is essential to
ensure stability of the transmitter and to suppress the
generation of unwanted spurii. On no account should the
decoupling be omitted and good quality ceramic capacitors
should be used throughout; the aim is to produce a supply
rail which has negligible signal impedance. Test points are
provided all along the transmitter chain to assist in the tun-
ing up procedure.

NEXT MONTH: Circuit description and construction
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PACEWATCH

FRANK W. HYDE

THE INTERNATIONAL
ULTRAVIOLET EXPLORER

The IUE has now passed its third birthday
and provided data of outstanding excellence.
This orbiting astronomical observatory is a
joint venture between the United Kingdom
Science Research Council, the eleven member
European Space Agency and the National
Aeronautical and Space Administration of the
United States. During its continuing life more
than 600 scientists have made use of its
facilities. Data is collected continuously at
three main centres, one at the Goddard
Spaceflight Tracking Centre, another at the
NASA ground station at Maryland, and for
about ten hours a day at the ESA tracking sta-
tion at Villafranco del Castillo (VILSPA) near
Madrid in Spain.

In the three years of operation the satellite
has obtained about 20,000 ultraviolet spectra
of astronomical objects. The images which are
stored on magnetic tape are kept at the
Science Research Council, World Data
Centre at Ditton Park, Great Britain. This
data is accessible to all astronomers. The data
Centre is unique in the world in that it is the
largest and most important. store of
astronomical spectra in the world.

The actual time allowed for the SRC share
of the IUE time is a maximum of 160 eight
hour shifts during any one year. This is very
much oversubscribed by United Kingdom ob-
servatories. The reason for this situation is the
flexibility of the instrumentation on board the
IUE. The design is such that the press of a
button provides instantly different modes of
operation. For example an astronomer could
be focused on a bright source at very high
resolution and by pressing the appropriate in-
struction button, move to a fainter object at
lower resolution. The cameras are of
remarkably high sensitivity and allow studies
to be made of objects which to the ultraviolet
eye are very faint such as quasars and external
galaxies.

Spectrographic studies of Saturn, Jupiter,
asteroids and comets in the solar system have
already been made. The more distant objects
studies have been carried out on many stars,
from those that are very young and those that
are highly evolved. Extensive stellar winds
have been detected in the hotter and more
energetic stars. As a result some theories have
had to be rewritten. Another area of surprise
was the success in studying corona and the
chromospheres of cool stars. It was not
thought that these would be accessible to
ultraviolet detection.

In the interstellar medium some exciting
discoveries have been made. For example, the
detection of a hot halo enveloping the galaxy
itself. It extends out over a distance of 10,000
parsecs. The temperature is of the order of
10,000°K. It is possible to suggest also that
this would apply to the nearby neighbours, the
Greater and Lesser Magellanic Clouds. It is
possible that the high redshift quasara which
show multiple absorption lines could be partly
caused by the halos of intervening galaxies.
One of the most exciting of the observations
carried out recently was on the ‘twin’ quasar
which is believed to be a double image of a
very distant quasar formed by a massive inter-
vening galaxy which is acting as a
gravitational lens. The ultra violet of the
spectra are consistent with this interpretation.

The IUE was launched on 26th January
1978 from Cape Canaveral, Florida, by a
NASA DELTA 2914 rocket. It is placed in a
geosynchronous orbit over the Atlantic. It has
a perigee of 28,000kms and an apogee of
46,000kms. Its design life was for three years
but it is clear that it will last longer than this. It
has been decided that observations will con-
tinue so long as useful data is being returned
or the satellite remains operational.

GIOTTO AND HALLEY’'S COMET

Giotto, which will be the first European
Space Agency vehicle to go deep into space
beyond the Earth will give the ESA an out-
standing opportunity to come close to the
comet if it arrives on time. Comets are
believed to consist of some of the most
primitive material in the Solar System. There
will only be four hours of close study of the
tail as the spacecraft passes through it. Thus
high speed measurements must be made. The
distance from Earth will then be greater than
the distance of the moon. There are therefore
technical problems for the radio link to the
60m Parkes radio telescope in Australia.

In addition to the observations of the com-
etary nucleus (if indeed there is a nucleus) the
scientists concerned with the mission are par-
ticularly interested in investigating the com-
etary dust. The interaction of the tail with the
solar wind is an important area for study
because the conditions are not unrelated to the
development of heating processes in fusion
plasmas in the laboratory. Giotto will be
equipped with a telescope with electronic
colour imaging and with automatic micro-
processor control to counteract the effects of
the spinning spacecraft. The two dimensional
tinted image of the comet will be accurately
defined in contrast and transmitted to Earth in
real time via the telemetry channel. The pic-
tures will be used to control the vehicle on its
course. The real time imaging is important

because the spacecraft may be damaged dur-
ing hazardous parts of the encounter. Dr.
Gary Hunt will be involved in the two dimen-
sional imaging and also with the associated
software. This will be principally for the
analysis of the images so that the mass flows
subliming from the nucleus to the coma and
the tail can be quantified.

The spacecraft will speed through the com-
etary dust at 68km/sec. At that velocity a
0-1g of dust will explode through 8cm of
aluminium. Since it would be impossible to
provide for protection at such thickness in a
space craft, an ingenious solution has been
adopted to safeguard the vehicle from dust im-
pacts. Two thin shields well separated will be
sufficient. In the first contact the particle of
dust will explode and will be vapourised to
burst on the second sheild 25cm away as a
diverging ionised plasma which will be spread
over a wide area. Tests have shown that this
will work well and will enable a number count
even with large masses. There is an enormous
dynamic range to cover as the density of the
tail increases as penetration proceeds into the
denser layers. The range may well be from
10-""g to 10%g.

Plasma analysers will be used to provide
space-time resolution of the velocity distribu-
tions of the ions and electrons in the plasma
and the impacting solar wind. A
magnetometer will study the bow shock and
the plasma flows and instabilities set up where
the ionised atmosphere of the comet reacts
with the solar wind. It is unfortunate that the
United States fiscal plans have meant the
maximum coverage of the mission will be
decreased leaving the present mission to the
European Space Agency, the Japanese with a
lightly loaded probe and the USSR with the
Venus orbiter on its return. The maximum
effort will be from ESA and the USA will have
to wait for the next return in 2062.

THE 30inch STEAVENSON
TELESCOPE

Last October the Steavenson telescope was
erected at the new observatory at an elevation
of 3,000 feet in the Sierra Nevada, in Spain.
The French 22inch was already instalied. The
Steavenson was moved from the Royal
Greenwich Observatory where it had been
refurbished. It was decided to ship it as nearly
assembled as possible to avoid double testing
and re-assembly. To this end only the optics
and electronics were separated. The team of
French, Spanish and British astronomers and
technicians worked enthusiastically together.
It is hoped that the 30 inch will be able to give
its full use in the new and better observational
conditions.

SHUTTLE EXPERIENCE

In a personal conversation with the Shuttle
Commander John Young, he told me that he
had expected a ‘kick in the back of the neck’ at
take off. This did not happen and in fact it was
smooth and easy with full voice communica-
tion throughout. A point that showed his past
experience as an Astronaut was indicated by
the fact that his own heart beat was normal
but his co-pilot Astronaut Crippen experien-
ced twice the normal rate.
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SR

INCLUDING V.AT,POSTAGE
AND PACKING

A graphic equaliser to match our Audio
Analyser project. This offer has been specially
arranged by PE with BI-PAK to coincide with the
publication of our Audio Analyser. The graphic
equaliser on offer matches the analyser and
provides ten channel audio correction. Knobs and
a black aluminium front panel are also provided.

SPECIFICATION
Ten channel mono graphic equaliser (2 required for stereo)
Overall measurements: 155 x 66 x 55mm

Control Frequencies: 31, 62, 125, 250, 500, 1k, 2k, 4k, 8k
and 16k (Hz)

Control Range: +12dB cut or boost per channel
Dynamic Range: 110dB

Maximum Input: 3V r.m.s.

Maximum Output: +15dB

Frequency Response: 30Hz —20kHz (+1dB)
T.H.D.: 0-005%

Power: 15V —0-15V at 50mA

Offer closes Friday, October 16, 1981.
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PITALS |

- =
of the coupon in BLOCK CAPITALS

Please complete both part

s

To: BI-PAK Semiconductors, PO Box 6, Ware,
Herts. Tel. Ware 3182.

Please send me .... graphic equaliser modules at
£21.50 each inclusive. (Knobs and front panel

provided.) I
| enclose P.O./Cheque No ............ Value ............

Make cheques payable to BI-PAK l
Please charge my Access/Barclaycard account I
N SN SRR, "8 1 Lo 000000005 0aa00 - < |
Signatune ........o 0% e e A b e |
NI v+ vv v v ve bso STorsTelelelelelelelelele e bie s o e o T L R T I
AAArESEvr . orivrors Tororors « SR PO TTTI L Jorels STLLT B BELE

Please allow 28 days for delivery
OFFER CLOSES FRIDAY 16th OCTOBER 1981 I

From: Bi-PAK, PO Box 6, Ware, Herts. n
I I I N D D B S B B S EE E
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HE synthesiser was originally developed using a

keyboard, as the key contact was the easiest method of
implementing the switching function required. However, as
time passed by, other methods of controlling the basic syn-
thesiser circuits were investigated, and the drum synth was
born.

This works on the principle of a pick-up or sensor of some
kind picking up the vibrations of a drum or pad and then
feeding these signals to the circuitry which controls the
synth. Note that this signal is only a trigger signal and that
the synth produces the actual sound.

The unit to be described here can use one of a variety of
methods to pick up the drum signal and trigger the envelope
shaper etc. in the synth which is contained in a separate
case. It runs off a regulated mains power supply which could
be used to power external equipment if desired.

BLOCK DIAGRAM

Fig. 1 shows the basic arrangement of the circuits in the
synth. The sweep generator circuit provides a rising or falling
envelope (as selected) which is mixed with the triangle wave
output from the modulation oscillator, and an external con-
trol voltage if desired, and fed to the voltage controlled os-
cillator (VCO) and voltage controlled filter (VCF) to control
their frequencies. The output of the VCO (sinewave,
squarewave or white noise as selected) is fed directly to the
VCF and passes on to a voltage controlled amplifier (VCA)
which is controlied by an envelope generator, triggered by
the drum pick-up. This gives the sound its percussive
envelope, essential in imitating drums etc. From here
the sound is fed to the external amplifier or tape recorder as
required via the output socket.

vco

upP -
() sweep ‘
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L3

SENGITIVITY
EX). TRIG.
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'
MODL.ATION
\ MANUAL AF VCO OFF

; ’EXT.CV. o o 0 ' [

~ Ny

LF  VCF ON

= NOISE

MODULATION OSCILLATOR

The circuit for this is shown in Fig. 2. It is a standard in-
tegrator/comparator oscillator circuit and its purpose is to
generate a linear triangle wave, frequency variable over the
low frequency range cycling the pitch of the VCO or cut-off
frequency of the VCF as described earlier. IC1, R2, and C2
form an integrating network. C2 charges up linearly via R2
until it triggers 1C2, which forms a comparator. On trigger-
ing, the output switches polarity and so charges C2 in the
opposite direction at a rate dependent on the setting of VR1.
When S1 is in the I.f. {low frequency) position, C1 is placed
in parallel with C2, increasing its capacitance and thus
decreasing the frequency. The range is about O.-5Hz to
200Hz on af. (audio frequency) and 1 cycle in 30 secs. to
10Hz on Lf. S3 routes the modulation voltage to the VCO or
VCF in the proportion set by VR2, the oscillator being dis-
connected when not required by S2.
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VOLTAGE CONTROLLED OSCILLATOR

This generates the actual signal which will form the final
sound. It has two waveshapes, sine and square, and a white
noise output which will be discussed later. The circuit for the
VCO and noise generator is shown in Fig. 3. It is based on a
custom i.c., the SSM2044. This is a completely integrated
voitage controlled low-pass filter system in one package re-
quiring very few external components. The system com-
prises an exponential converter for controlling the cut-off
frequency exponentially from a linear control voltage which
is fed in at pin 13, a four-pole low-pass filter block based on
transconductance amplifiers which has a —24dB/octave cut-
off slope and minimum control range of 10,000:1, and a cir-
cuit for controlling Q (or resonance)} from an input control
current fed into pin 2. If the Q current is increased beyond a

certain value, the filter is forced to oscillate at the cut-off fre-
quency producing a pure sinewave at the output. This is the
principle used to generate the sinewave in the VCO, the
range being approximately 25Hz to 2.5kHz. The output ap-
pears at pin 3 of the i.c. and is a current. This is converted
into a voltage and buffered by IC3, so producing a sinewave
of around 8V peak to peak depending on the setting of VR3.
VR3 sets the voltage which is converted into a current by R7
and controls the Q. This allows accurate setting of the Q for
maximum stability over the oscillation range, and greatest
purity in the sinewave.

The control voltages for the VCO from the modulation os-
cillator, the sweep circuit via S4 and VR5, the manual fre-
quency potentiometer, and external input, are summed by
IC6 and the resulting voltage is attenuated to around 80mV

)
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—
1&:‘1‘ e : Fig. 2. Circuit of the modulation oscillator
(]
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Fig. 3. Circuit of the VCO and noise generator
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by R13 and R12, and fed to pin 13 of IC5. Although some
exponential oscillators using discrete components suffer
from temperature drift problems in the exponential
generating transistor, the on-chip exponential generator in
the SSM2044 has circuitry which keeps this drift to a
minimum and the prototype was found to be thermally
stable, the oscillator settling down a few seconds after
switch on.

The sinewave is fed to a simple comparator formed
around IC4. This produces a squarewave of adjustable am-
plitude by VR6.

The noise generator .uses a reverse biased transistor
emitter/base junction (TR1) to produce white noise which is
amplified by TR2 and further amplified by IC7, the gain of
which can be set by VR7.

Switch S5 selects the desired output waveform: sine,
square, or noise. The presets VR6 and VR7 are adjusted so
that all waveforms are at the same level.

VOLTAGE CONTROLLED FILTER

Once the basic signal has been generated, some way of
controlling its timbre or tonal quality must be provided to
give variation in the sound, since raw squarewave or white
noise becomes boring very quickly. This quality is affected by
the voltage controlled filter which is a low-pass type. This
filter has an exponentially voltage controllable cut-off
frequency, variable over roughly the same range as the VCO,
a cut-off slope of —24dB/octave, and resonance variable up
to oscillation. It uses the same chip as the VCO, the
SSM2044,

The circuit is shown in Fig. 4. The same combination of
control voltages as in the VCO is used in the VCF, i.e. sweep,
modulation oscillator, manual, and external. These are
summed in the required proportions by IC10. This provides
the control voltage for IC9. VR8 provides a variable
voltage which is converted to a current by R26 and controls
the filter's Q. The input signal is taken directly from the
waveform selector switch of the VCO. IC8 converts the
output current into a voltage and buffers it, this signal going
directly to the next stage.

Since the VCF's cut-off frequency is exponentially related
to control voltage, as in the VCO, the VCF and VCO will track
each other with fair accuracy if controlled by the same

voltages. Better tracking accuracy could have been achieved -

using close tolerance resistors, but in this application the
added expense was felt to be unnecessary.
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+12v Fig. 4. Circuit of the

voltage controlled low
pass filter

TRIGGER INPUT CIRCUIT

Each time a sound is required in any instrument, it must
be initiated in some way, i.e. plucking a string, or pressing a
key. In a drum synth the sounds are initiated by the signals
from a transducer placed near to or on a drum, as mentioned
earlier. These signals are of no use to the synth, since a
sharp, high level pulse is required. For this reason an am-
plifier and pulse generator are used.

The circuit is shown in Fig. 5 and is very simple. The in-
coming low level signals are first attenuated to the desired
amplitude by the sensitivity control VR11, and then am-
plified by a non-inverting, variable gain, op-amp circuit using
IC11. The gain can be set by VR12 to any value between, 1
and the op-amp’s open loop gain (typically around 100,000).
Thus by setting the gain high, when a low level signal is
presented to the input, a high level, squared-up signal will
appear at the output, due to the clipping action of the circuit.

To provide a stable voltage representing an on or off con-
dition, a capacitor C20 is charged via D1 by this squared
waveform so rectifying it. D1 allows only positive pulses to
charge the capacitor and prevents it from instantly discharg-
ing when the op-amp output falls to zero. R38 controls the
decay time of the capacitor and allows it to discharge quickly
on removal of the input waveform. The voltage across this
capacitor is used to trigger the monostable pulse generator
formed around two gates from IC12. This triggers on the
positive excursion of-the voltage across C20, producing a
positive pulse of around 0-01s long. This is what is fed to the
circuits requiring a trigger signal.

A manual switch is included so that sounds can be set up
without the unit being connected to a microphone or pick-
up. Also included is-an external trigger input which requires a
positive d.c. pulse of about 8V or above (absolute maximum
12V). When a jack plug is inserted into the external trigger
socket the drum input circuit is automatically disconnected.
R39 ensures that the input to IC12a is never left floating,
otherwise instability could occur, causing false triggering.

SWEEP MODULATION

This circuit, as explained earlier, provides a rising or falling
voltage each time the synth is triggered. The speed of the
change of voltage is controllable via the decay pot. The cir-
cuit is shown in Fig. 6."CMOS switches IC13a and 1C13b,
together with IC14, C22, R41, and VR13 form a simple en-
velope generator. IC12¢ is connected as an inverter so that
when one of the CMOS switches is on, the other is off.
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Fig. 5. Circuit of
the trigger input
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When the trigger input is low the input to switch IC13b is
high and it is on, so holding C22 at ground potential via
VR13. When the trigger input becomes high IC12c is
switched, 1C13a switches on, and C22 charges via R41 to
approx. +10V. When the trigger pulse is removed IC13b
switches back on again and C22 discharges to ground at a
rate determined by the resistance of VR13. Thus a falling en-
velope as in Fig. 7a is produced. The voltage on C22 is buf-
fered by 1C14 to provide a usable output. This output is in-
verted by IC15 to provide the rising envelope as shown in
Fig. 7b. The VCO and VCF each contain a switch which
selects the direction of the sweep envelope, and a poten-
tiometer to control the amount of sweep modulation. The
decay control can vary the decay time from approximately
0-1sto 10s.

VOLTAGE CONTROLLED AMPLIFIER

So far, since the VCO and noise generator are on all the
time, the output of the drum synth would be a continuous
sound, hence some method of switching on the output and
controlling its decay time is required. The circuit which does
this is the voltage controlled amplifier together with the en-
velope generator. For simulating percussivé sounds, which is
what the drum synth does, an envelope with fast attack time
and slower decay time is necessary. This means that the
sound, when initiated by the trigger pulse, must increase in
volume to its maximum almost instantly, and then die away
to zero at a preselected rate. To produce this effect an en-
velope generator produces a positive-going envelope voltage
with the above characteristics which is fed to the VCA, a
device which gives an output signal proportional to its con-
trol voitage, so shaping the output signal.

The circuit can be seen in Fig. 8. The voltage envelope is
generated in the same manner as in the sweep generator,
C23 charging via R44 to give a fast attack, and discharging
via VR14 giving variable decay. Since only a positive en-
velope is required no inverter is included.

R4

The VCA is based on the CA3080 transconductance op-
amp i.c. This functions similarly to an ordinary op-amp but
its output is multiplied by a current injected into pin 5, called
|, Thus by feeding a signal into the inputs the gain and
hence amplitude of the signal can be linearly controlled by
varying |,,.. IC17 together with TR3 and R45 convert the
envelope voltage into a current suitable for controlling 1C18.
When IC16's output is OV then there is no output from the
VCA since |, =0. VR15 converts the current output of IC18
into a voltage, and also sets the volume to the output socket
via C24.

'POWER SUPPLY

The synth is powered from a mains +12V stabilised
power supply. This uses two integrated circuit regulators,
the 78M12 and 79M12, to provide positive and negative
voltage rails as can be seen from Fig. 9. Each rail can provide
a maximum of 500mA before the regulator's current limit
acts. Since the drum synth draws only around 40mA from
each rail, external- equipment could be driven from the PSU.

‘For instance if two drum synths were built only one power

supply could supply both via a socket on the back of the case
for example. Note that if the maximum current is required to
be drawn then the regulators will require heatsinks. D3
shows that the power is on.

CONSTRUCTION

Construction should begin with the preparation of the
case. The prototype was housed in a rexine covered case
size 13in x 8in x 4}in. The drilling dimensions are shown in
Fig. 10. The diameters of the mounting holes for the
switches and l.e.d. will depend on the particular components
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used by the constructor. Once all the case drilling has been
completed, the front panel can be covered in Con-Tact or
similar, or painted if desired. It can now be lettered with
white rub-down lettering, and then sprayed with clear var-
nish to protect it. The transformer should be mounted to the
back panel with 8BA bolts, and connected to the mains lead
and mains switch as shown in Fig. 10.

R&L

damaged by leakage from a soldering iron tip. IC12 and
IC13 should be left in their protective foam until ali other cir-
cuit board construction is complete. Then they should be put
into the sockets, keeping handling to a minimum.

Begin preparing the circuit board by drilling the mounting
holes and making the breaks in the copper strips. Now the
PSU can be constructed. When building the power supply,

+12v
. 220
1]IC13d
12 \
- Fig. 8. Circuit of the envelope generator
FROM TRIGGER ol and VCA
INPUT CIRCUIT
1C12d ) i
N\, 6k8
o ) \
.6
L]
330k :

All potentiometer spindles should be cut to length and the
potentiometers, switches, sockets, and l.e.d. mounted to the
panel. These should be wired up as shown, the panel moun-
ted components being connected too. Uninsulated, single-
core wire is used to link all the common connections at the
back of the panel. Otherwise lightweight, stranded wire
should be used for interconnection.

The use of coloured wire greatly helps in the identification
of wires and their functions. A source of suitable wire is a
metre of 25 or 36 core multicore cable. The wires to the cir-
cuit board need not be connected yet. Attention can now be
turned to this circuit board.

Most of the components are contained on a 115 holes x
36 strips piece of Veroboard, excepting those soldered direc-
tly to the potentiometers and switches on the front panel so
as to minimise the number of wires running to and from the
circuit board. It is recommended that the power supply sec-
tion be built and tested first. Once working this will provide
power for testing the other sections. Circuit layout is shown
in Fig. 11.

To make building, testing, and setting up easier, each cir-
cuit is laid out on the board so as to be completely isolated
and independent from all the other circuits, apart from shar-
ing power supply connections. This allows each one to be
built and tested without having built any others onto the
board. A convenient procedure is to build the circuit board
up from left to right. It is recommended that i.c. sockets or
Soldercon pins be used for all i.c.s particularly I[C5 and IC9 to
prevent them being overheated during soldering, and 1C12
and IC13 since these are CMOS chips and could be

S8a

double check the polarity and positioning of all the compo-
nents. Check carefully that the regulators have been inserted
facing the right way round. The power supply constructed,
the transformer should be connected (mains to the primary)
and with a voitmeter across +12V and —12V the mains
should be switched on. If there is no reading on the
voltmeter then switch off immediately and check for any
breaks missed out on the circuit board underside, and wiring
errors. If a reading is obtained, then measure the voltage of
the positive and negative rails with respect to ground. These
should be approximately 12V. This being successful, the
construction of the rest of the sections can begin.

The i.c. sockets should be soldered in place first since the
presence of these will aid the positioning of the other com-
ponents. Resistors and capacitors should be soldered in
next, attention being paid to the polarity of the electrolytics
and tantalums. The transistors and diodes should now be
soldered, preferably using a heatshunt. Ensure that the
diodes have been inserted the correct way around, the end
with the red band is the end with the bar on the diagram (the
cathode). Veropins are recommended to be used for all leads
entering and leaving the board, as these allow wires to be
connected and disconnected easily when testing etc.

TESTING
Preliminary testing of each section as it is built can be
performed as follows.

Mod. Osc. Connect VR1 temporarily to the circuit board.
Connect an amplifier, with its volume set very low, to pin K8

33
L—f—e= o
¢ A e 1N I 3 +12v 7] == 0UT(2}
| 12v + 78M12 Q E=— N (3
i R ' L E=—comi
i 79M12
i c25 €27 b C29 =<
: o Ly Rect )N 10000 10 ™= 1000
] D3
] Imos S T ]-
] 12V] Al
{ - x oy ik ov
7 E—— ouT(3)
— T T 1 =
c26 c28 30 & Tt
z - 10004 1011 T 100n 78M12
1
,_1 3] 1C20 |2 1 . —12v
| WecLivR Fig. 9. Power supply unit
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Fig. 10. Front panel layout

and check that a tone can be heard, VR1 altering the fre-
quency. Short pins K8 and M6 together and the pitch should
become a series of clicks.

VCO Adjust VR3 to max. (slider at +ve end). Connect an
amplifier to pin EE26 and then pin FF40. Both should
produce an audio tone.

Noise Generator Connect an amplifier to pin P39. The
characteristic rushing sound of white noise should be heard.
VCF Connect pin P44 to the +12V rail and check that a
tone can be heard at pin Y54.

Sweep Connect VR 13 temporarily to the board and connect
a voltmeter (25V d.c. range) with positive to pin Y68. Short
pin L72 to +12V briefly and the voltage should rise on the
voltmeter and then decay to zero at a rate adjustable by
VR 13. Also make sure that an inverted output is available at
pin P68 {(remember to reverse the voltmeter connections).
VCA Connect pin C82 to noise gen. pin P39 and solder
VR14 and VR15 temporarily to the board. Connect an am-
plifier to pin F90 and short pin to +12V as before. The sound
should be heard and then decay in volume to zero at a rate
adjustable by VR 14.

Trigger Input Adjust VR12 to nearly max. (slider near QV).
Connect a voitmeter to pin C63. The voltage should rise
from zero in a positive direction when a finger is placed on
pin B75 (the hum induced in a finger should be sufficient to
trigger the circuit). The reading should return to zero when
the finger is removed.

These tests having been successfully completed, then the
circuit board can be mounted in the case using 1in 8BA
bolts and Jin 8BA spacers. The wires to the front panel can
now be connected too, as shown in Fig. 10. Note that
screened lead should be used on all board/front panel con-
nections on the drum input circuitry. This completes the con-
struction of the drum synth although the circuits are still to
be set up.
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SETTING UP

For this the unit need not be connected to a drum, but
should be connected to an amplifier via the output socket.
An oscilloscope is a very useful piece of equipment during
the setting up, but if one is not available then the process
can be performed by ear. Switch the synth on and connect
the 'scope or amplifier to the VCO sinewave output (pin
EE26). Adjust VR3 for as pure a sinewave as possible. Make
sure of the full range by observing the waveform whilst
rotating VR4 between its extremes. If the waveform
deteriorates or disappears then adjust VR3 until this is stop-
ped. Note the sinewave amplitude, and now connect the
"'scope or amp to the squarewave output (pin FF40). If this is
impure then adjust VR3 once more slightly, rechecking the
sine output. Adjust VR6 until the squarewave is at the same
amplitude as the sinewave. Now check the noise output (pin
P39) and adjust its level (via VR7) to that of the others. This
done, if using a ‘'scope observe the output of the modulation
oscillator (pin K8) which should be a triangle wave. All
waveforms should be symmetrical about zero. The gain in
the input section of the trigger circuitry should be set so that
the wiper of VR12 is almost at the end connected to ground.
If it is found that sensitivity is too high, or low, then this
setting can be altered to correct this. Moving the wiper
towards IC11 output reduces the gain. It now remains to
check out each section of the synth, using the ""Manual”
frontpanel pysh switch to trigger it.

USING IT

The unit will normally be triggered by a conventional
drum, and several methods are possible. A contact
microphone can be constructed using a small crystal
microphone insert. A length of screened lead should be con-
nected to this to allow it to be plugged into the synth. This
insert can be taped onto the side of a drum so picking up the
drum vibrations and triggering the unit. Low impedance
transducers such as loudspeakers and earphones also will
provide a trigger signal. A special drum can be constructed
for use with the synth. This would include a pad for the drum
stick to strike, and a miniature loudspeaker beneath this to
collect the sound and provide a triggering signal. A cassette
recorder microphone could be used, or virtually any other
type of microphone. This would be mounted on a
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COMPONENTS

Resistors Switches
R1,R9,R11,R27,R28,R41, $1,82,54,S6
R44 S3
R2,R4,R15,R16,R18,R22, S5

miniature SPDT toggle
miniature DPDT toggle
4-pole 3-way rotary

R32,R34,R35

R3

Rb5,R6,R48
R7,R26,R45
R8,R25,R38,R42,R43
R10,R21
R12,R23,R29,R47,R49
R13,R31

R14,R30
R17,R19,R33,R46,R36
R20

R24

R37

R39

R40

All $W +5% carbon

Potentiometers
VR1,VR2,VR4,VR5 VRY,

VR10

VR3
VR6,VR7,VR12
VR8
VR11,VR13,VR14
VR15

Capacitors

Cc1,Cc11,C12,C24
c2.c21

Cc3,c8,C13.C18

C4,C14
C5,C6,C7,C15,C16,C17
C10,£19,C29,C30
Cc20,C22,C23

C25,C26

C9,C27,C28

100k lin.

4k7 vertical preset
100k vertical preset
4k7 lin.

1M log.

10k log.

0-22uF polyester C280
10nF mylar

3n3 ceramic

1nfF ceramic

22nfF mylar

0 1uF polyester C280
1-5uF 25V elect.
1000uF 25V elect.
10uf 25V elect.

S7 push-button momentary
action

S8 miniature DPDT mains toggle

(All switches available from Maplin)

Semiconductors )

D1,D2 1N914

D3 TIL209

TR1 BC107

TR2 BC108

TR3 BC212

IC1-4,1C6-8,IC10.IC11,

IC14-17 741 8-pin IC

IC5,IC9 SSM2044 (Digisound)

IC12 CD4001

IC13 CD4016

IC18 CA3080

IC19 78M12 +12V 500mA
voltage regulator (Maplin)

1C20 79M12 —12V 500mA
voltage regutator {Maplin)

REC1 WOO05 50V 1A bridge rectifier

Miscellaneous
T 12-0-12V 1A mains
transformer,
JK1-5 4in. mono switched jack
socket,
FS1 1A fuse and holder
Veroboard 115 holes x 34 strips,
l.c. sockets 8-pin 14 off
14-pin 2 off
16-pin 2 off
Case: 13in. x 8in. x 4}in.,
8 BA nuts, bolts, and spacers,
screened cable, mains cable, stranded wire, knobs etc.
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microphone stand and placed beneath a drum with the bot-
tom skin removed. A Shure Unidyne B was found to trigger
the synth reliably. The choice of triggering arrangement is
really up to the constructor who can use a method best
suited to the way he will be using the unit. 1t should also be
borne in mind that when used with a microphone, a clap or
even a shout can be used, so extending the versatility even
further.

VCO/VCF CONTROL INPUTS

The external control voitage inputs for the VCO and the
VCF are included so as to extend the usefuiness of the synth.
These may be used with any device which produces a con-
trol voltage (absolute maximum 12V) such as a foot pedal or
another synthesiser. These sockets were primarily designed
to allow the synthesiser to be connected to a sequencer, the:
ext. trig. input also being used, requiring a positive pulse. The
control voltage law is around 3 volts/octave, but it should be
noted that the VCO and VCF may not be accurately ex-
ponential over their full range since component tolerances,
the lack of temperature compensation, and the use of 741
op-amps may cause inaccuracies. Nevertheless, they are

fairly exponential over the central part of their range. The use

of even a simple sequencer allows a wide range of rhythms
to be generated.

With the VCA “Decay’ control adjusted for a short, slight
decay and the sine output of the VCO being used, an or-
dinary drum sound is produced, from a bass drum through to
bongos and woodblocks as the VCO “Tune” control is ad-
justed. Increasing “Decay’’ and adding “Down Sweep” to
the VCO produces the well-known “pew-pew’ disco Syn-
drum sound. Using the square output of the VCO, syn-
thesiser “waa-waa” sounds can be obtained by increasing
“"Sweep” on the VCF. Adding low frequency modulation to
the VCF in large amounts produces a burbling noise. Using
“Noise” and “Sweep’” on the VCF, noises varying from sea
and thunder to jet-plane whooshes can be achieved by vary-
ing the VCF “Tune’ and “Resonance” controls. With a short,
punchy VCA decay, and a suitably set VCF, snare drum
sounds can be obtained using “Noise”. Obviously these are
just a few of the sounds which can be produced, and the
limit is really the user’s ingenuity. *
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PLS-1 LOGIC PULSER

The PLS-1 logic pulser will.superimpose o

dynomic pulse train (20 pps) or a single pulse

onto the circuit node under test. There is no need to,
unsolder pins or cut printed-circuit fraces even when

these nodes are being clamped by digitol ocutputs.

& PLS-1 is @ mylti- mode, high current pulse generotor
packaged in o haond-held shirt pocket portable instrument.

It can source or sink sufficient current to force soturoted
output tronsistors in digital circuits into the oppaosite logic stote.

Signal injection is by means of o pushbutton switch neor the probe

tip. When the button is depressed, o single high-going or low-going

pulse of 2u sec wide is delivered to the circuit node under test. Pulse

polority is outomotic: high nodes are pulsed low ond low nodes ore pulsed

high. Holding the button down delivers o series of pulses of 20 pps to

the circuit under test.

S
-
o

PRB-1 Digital Logic Probe
Compotible with DTL, TTL, CMOS, MOS ond Micro-
processors using o 4 to 15V power supply. Thres-
holds outomatically progrommed. Automatic re-
setting memory. No odjusiment required. Visuol
indicotion of logic levels, using LED's to show high,
low, bad level or open circuit logic ond pulses.
Highly sophisticoted, shirt pocket portoble (pro-
tective tip cop ond removoble coil cord). Eliminotes
need for heavy test equipment. A definite savings in
time ond money for Engineer ond Technicion.

ELECTROWARE

DUTTON LANE EASTLEIGH SO54AA TEL(0703)610944/5
AVAILABLE FROM ALL LEADING ELECTRONIC DISTRIBUTORS

Jee Distribution Ltd., Watford Electronics Ltd.,
Middlesex. 01-897-3429 Watford. 0923-37774

3 A DIVISION OF OK MACHINE & TOOL UK ILIMITED

Transam,

London. 01-402-8137

A. Marshall (London) Ltd.,
London. 01 -624-0805
Interface Components Ltd.,
Amersham. 02403-22307

New Bear Computing Store Ltd.,
Newbury. 0635-30505

Cobbies Ltd.,
London. 01-699-2282

Microdigital Ltd.,
Liverpool. 051-227-2535

Electronica CG Ltd.,
Manchester. 061-788-0656

Spectron Electronics (Manchester) Ltd.,
Salford. 061-834-4583

SRapid
YElectronics

KITS

Technomatic Ltd.,
London. 01-452-1500

Hilicroft House
Station Road
Eynsford Kent

CAPACITORS

Carbon film §W 5% 4.70 10 10M. Sold in packs of 10 per vaiue, | holvester. Radialleads. 250%, Czo%%g"‘gp_ ol0a7} 0068 T]
10pporpack. | 403 55 815,023, 9p; % 0.47, 10p; 1.0uF . 23p.
70 Electrotytic. Radial leads.
*26p 0.47/63V. 7&; 1/63V. * 2.2/63V, % 4.7/63V, * 10/25V, 5p;
83, 22/25V. 47/25V. 8p; 100/25V. 6p; 220/25V. 14p; 470/25V.
22p; 1000/25V. 30p.
Tantatum bead
0.1/35V, 0.22/35V, 0.33/35V, 0.47/35V, 12p; * 1/35V, 10p;
 2.2/25V, 12p; * 4.7/25V, 15p; ® 10/25V, 15p.
Ceramic disc type. Sold in packs of 5 per value. 15p per pack.
22pF 10 0.0VuF

COMPONENTS

1W Resistor Kit. Contains 10 of each value from 4.7Q to 1M
{total of 650 resistors}. 480p each
Ceramic Capacitor Kit. Contains 5 of each value from 22pF to
0.01uF (total 135 caps.). 70p each
Polyester Capacitor Kit. Contains 5 of each value from 0.01uF
to 1uF (total 65 caps.}). 575p each
Nut and Bolt Kit. Total 300 iterns. 140p each
25 68A }" boits 25 BA " bolts
25 4BA }” bolts
50 4BA nuts
50 6BA washers 50 4BA washers

Potentiometers

Preset miniature horizontal 100 to 1M.
Rotary 5K-1M Log or Lin

Slide. 5K-500K Log or Lin. 60mm travel.
Mixer type control knobs to suit above pots. Available in red.
black, green. grey, yellow and blue. For rotary pots. 16p
Slide pots 12p

5 PP3 battery connectors
5 red or bl. croc clips
22mm soiid alum. knob
28mm solid alum. knob
Red or black probe clip 25

1N4001 4p
*1N4002 3p
1N400B 7p
#*1N4148 2p

TRANS‘S“)RS

*LM301A 25| LM3900 S0 [*SN76477150

85| LM3309 70| TBABOO 80 *BC182L 8 wBF2448B 18

40| LM3911 120{ TBAB10 400mW zeners 6p ea.
50| *LM3914 200 |#TLOB1
80|%LM3915 200! TLOB2
120] 1M13600 120 [#TLO84
120 {#NES5S5 17| XR2206
NE556 55| ZN
#RC4136 60 | #ZN425E

3140
*ICM7555 80
LF351
LF353
LF356

Size 0.1 matrix
2.5x1"

2.5x%3.75"

2.5x5"

3.75x5"

VQ board

Veropins per 100
Single sided

Double sided

Spot tace cutter 105p

Magnetic earphone +plug
Crystal earphone+plug
Pr Ultrasonics
Red or amber panel neon
20 way ribbon cable
TO5 or TO18 sink
T0220 heatsink
4mm plug {var. colours)
amm skt?var. colours)
20mm panel fuseholder
909 100mA transformer
Daio pen
64mm 64 ohm speaker
* 10 metres 22swg solder

10 #BC478

BC547

BCS48

8C10 BC549
BC109C 12
BC148 8
8C178 18
BC179 18

25 %BC184L 7 BFX29 25

40 BC212L 10 FY

40 #BC214L 28
0

MJ2955 100
TIP31A 5
TIP32A 45
60
60
60
55

*ZTX107 9 #*2N545918

DIN Plug
2 pin Sp
3 pin 12p
5 pin 13p
Phono 10p

30| #4027

Jack
2.5mm
3.5mm
Standard
Stereo

Plug
10p

*7p
*12p
24p

* 100 Soldercons
TO5 or TQ18 skt.

ubmin. toggle SPST 55p; SPDT 60p; *DPDT S0p.
Miniature toggle SPDT 80£,' DPDT 9¢
Standard toggle ®# SPST 25p; DPDT

oPTO

S
azau\‘“on

#78L05
78L12
78L15

#7805

*7B12
7815

*7305 S0
*7912 45
7915 65
LM723 40
*LM317T 99
*LM323K 350

® 3Imm red 7p |20 metre pack of connecting cable. 2m g,agh

DPDT Slide switch ®Min. 10p; Standard 16
Rotary switch. Adjustable stop. 55p each.
1 pole 12 way 3 pole 4 way
pole 6 way 4 pole 3 way
Miniature % Push to make 12p
% Push to break 15p
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Al items marked ® are our Summer Savers for "81 at specially
reduced prices. Send 28p in stamps for our 28 page fully
illustrated catalogue.

FREE with orders over £5.

.

#*3mm green 12p | 10 colours [
3Imm yellow 14p |Lightweight screened 12p/m
*5mm red 8p | Standard screened 16p/m
w5mm green 12p | Stereo screened 23p/m
5mm yellow 14p |4 core screened 45p/m
% FND500 70p | Min. mains 3 core 23p/m

Please add 50p P&P on orders under £10. Please add VAT at 15% to total order value.

The Rapid Guarantee

Official orders welcome from schools, colleges etc.

* Same day despatch
* Top quality components * In-depth stock

* Competitive prices




ANALOGUE LSI

Large Scale Integration {LS}) is an every-
day technology to be found in nearly every
home in the country, living inside
calculators, electronic games, door-chimes,
personal computers and the like. The thing
you may have overlooked about this new
domestic revolution is that all of these LSI
based gadgets are essentially digital in
design and construction. In other words,
they are either dedicated logic arrays made
up of a custom arrangement of gates, or
they are a form of dedicated micro-
processor, made into a door-chime, for
example, by a custom program inserted
during the manufacturing process.

Any analogue functions that do crop up
in these gadgets are either pravided by ex-
ternal circuitry, perhaps using Small or
Medium Scale Integration, or are im-
plemented on the mainly digital LS| chip
using a certain amount of “Electrickery” to
bend digital gates to an analogue function.
Needless to say, the performance of
analogue circuitry produced using this latter
method leaves a lot to be desired, although
for interface to game paddles or other sim-
ple transducers, which do not require high
precision or high frequency processing, the
method can be made quite adequate.

The reason for all this is that making
logic gates is kids’ stuff in comparison with
making, for example, a stable High Fre-
quency amplifier with very low distortion,
and anyway the High Frequency system
would probably need bulky external reac-
tive components such as i.f. transformers
so in the past there hasn’t been much com-
mercial pressure to achieve the ultimate
in miniaturisation. Technology marches
inexorably on, and the thoroughbred
microprocessor chips, now moving rapidly
into the VLSI era (the V stands for Veryl!)
are starting to look askance at their
analogue “poor relations” and wondering
whether they really relish the prospect of
having to shake hands with tatty old
analogue SSI chips which are not really in
the same class of Silicon at alll

In addition to that rather whimsical inter-
pretation of the situation, it can certainly be
stated that there are now increasing com-
mercial pressures to introduce radically
new “miniature” analogue gadgets such as
televisions in the mould of the Sinclair
Microvision. The trouble seems to be that
the manufacturers have saturated the
market with televisions to the extent that

most trade now comes from the trickle of

sets bought as replacements for obsolete or
expensive-to-repair models, and from those
customers who are prepared to buy a new

Practica! Electronics September 1981

set if it features innovations such as
Teletext, Viewdata, or small size.

There isn’t a lot that can be done about
the wear-out market (Built-in premature
wear-out would NOT be popular with the
customerl) but new ideas and extra
features will always find a market, and
hence the pressure to produce LS| compo-
nents for televisions, so that they can be
turned into the equivalent of the humble
"tranny” radio, small and cheap so that
families will aspire to owning not two sets
but three, or even four!

MONOMAX

One expression of the effect of this
pressure is a new wonder chip from
Motorola. Coded the MC13002 in its 625-

line European' version, this device makes:

possible a television using only two in-
tegrated circuits, a tuner module, and six
transistors for power output stages. The
chip carries out all the video processing
functions required by a black and white
television, and (this is the important bit) the
chip requires only ONE external passive
component, actually a high stability resistor
for an on-chip oscillator, replacing hordes of
resistors, capacitors, and chokes in the con-
ventional layout. The nickname Monomax
is meant to indicate that this is the max-
imum number of parts for a monochrome
TV currently possible on one chip, but
Motorola also predict that a COLOUR ver-
sion will become available fairly soon.

On the MC13002 you get a 100
microvolt input sensitivity at an if. fre-
quency of 35 to 60MHz, 2.5V of sound if.
output, and 1.2V of video signal. Sub-
systems on the chip include a video i.f. am-
plifier, detector, AGC and noise processor
system, horizontal and vertical sync
geherators and signal processors, a video
processor and a power supply regulator.
The second chip you need to add is a device
such as the TDA1190P sound channel
processor which is already with us, and also
uses few external passive components. The
Monomax will run from supplies between
10-8 and 15 volts, and dissipates less than
500mW, making it ideal for miniature bat-
tery powered TV sets. It is, however, not
limited only to the portable sets, its signal
processing is good enough for sets with
much bigger screens using mains supplies.

The chip itself is not huge by digital stan-
dards but it does include 200 linear bipolar
devices and 200 logic gates ('fraid you
can't do anything these days without a
FEW gates!), and it will soon be one of
those jelly bean parts which'will only set
you back a couple of pounds or so.

BAR TALK

Digital displays are excellent for high
precision measurements of parameters
which change only very slowly with time,
but if the rate of change or the peak value
of a changing signal carries valuable infor-
mation then a digital meter is excruciatingly
difficult to use. (Hands up all those who
decided to “get with it by buying a digital
multimeter, only to discover they still
needed one of the steam versions for a sur-
prisingly wide range of jobs. Me for one!)

If you need a simple analogue display
device for a project, and you don't like the
idea of using a delicate, bulky, and expen-
sive moving coil meter don’t despair, use a
solid state bargraph display with a row of
l.e.d.s which light up progressively to in-
dicate signal level. This system isn't going
to win any prizes for precision, but it will
provide you with a compact and rugged in-
dicator which gives easily interpreted infor-
mation on rates of change and signal excur-
sions. All you will need is a row of lL.e.d.s, a
handful of comparator circuits, a voltage
reference generator, and a bunch of
resistors to set the thresholds of each com-
parator and the l.e.d. currents. Oh, and if
you need to respond to an a.c. signal, for a
VU meter perhaps, then you will need a
signal amplifier and a detector to give
a reasonable drive for the comparators.

!f that doesn’t sound too simple to you,
it's probably because you haven’t run into a
family of bargraph components recently in-
troduced by Sharp of Japan, which actually
make the whole job as easy as pie. The
family consists of 11 l.e.d. bars, some with
five points, coded GL-105XX, and some
with seven points, coded GL-107XX, in a
very wide choice of colours including com-
posite types where the first (say) five points
are in “restful” green, and the remaining
two points are in “watch-it!"” red. Com-
plementing the displays, Sharp have two
driver chips, the IR-2EO1 for five point dis-
plays, and the IR-2EQ2 for the seven point
versions. Inside these chips you get a signal
amplifier, detector, voltage reference, com-
parators, resistor chain, and constant
current le.d. drivers with the only extra
components required being a single l.e.d.
current setting resistor, and the smoothing
and gain setting components of your choice
for the signal amplifier, which is only re-
quired for low-level a.c. inputs anyway.
There is even a pin which gives a logic out-
put when a signal large enough to turn on
the least significant l.e.d. is present.

Both drivers come in 16 pin plastic d.i.p.s
and will perform on supply voltages of up to
18 volts. How's that for simplicity!
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Digital Design

Techniques...

Tom Gaskell samone)ELECENG

Part & Power Supplies... Inputs & Outputs

EST month* we worked through some of the theory sur-
rounding digital circuit design, and we looked at logic
families and logic gates. This month we launch into some of
the more practical aspects of designing and constructing
with digital i.c.s.

As discussed in Part 1, TTL requires a 5 volt supply, well
regulated and of a fairly high current. The range of voltage
allowed is actually from 4-75V to 5-25V for normal opera-
tion; outside this range and the i.c.s may not work properly,
and any voltage higher than 7 volts will destroy the i.c.
Regulation and ripple should both be better than 5%. Stan-
dard TTL takes typically between 12 and 30mA per package,
and LS (Low Power Shottky) TTL typically 1 to 3mA, hence
the power supply should be well decoupled to prevent
spurious voltages on the power supply rail from affecting
logic operation. This is best done by connecting O- 1uF disc
ceramic capacitors across the power supply rails, as near as
possible to the i.c.s themselves, at a rate of one capacitor per
3 to 5 i.c.s. Several 10uF 25V capacitors can also be added,
per board, across the supply rails. The power supply tracks
should be as broad and short in length as possible.

The +5V supply to TTL is called Vcc (stands for Voltage to

the Collectors).

The OV supply to TTL is called Ground (abbreviated to

GND).

It is usual to earth the “Ground” line to mains and chassis
earth at one point only, to avoid hum and earth loops; there
should be one connection from mains earth to the chassis,
and one connection from mains earth to O volts; at the
power supply preferably.

CMOSs

This is a much more tolerant family with respect to power
supply requirements. The supply to the latest "B’ series of
CMOS can be anything from 3 to 18V although it is usual to
see it being used in the range 5 t6/15V. Below 3V will cause
the i.c. to malfunction, and above 18V can cause permanent
damage. Because of this wide voltage range, ripple and
regulation need not be as critically controlied as with TTL
supplies, although it is always a good idea to have as
smooth and well regulated a supply as possible; because of
the lower power consumption of CMQOS this is fairly easy to
do. Decoupling is not necessary to the same extent as with
TTL; one or two O- 1uF disc ceramic capacitors per board is
more than adequate under normal conditions. Again, the
shorter and wider the power supply tracks the better, but
this is not as critical as with TTL.
*See the Points Arising on page 21
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The +VE supply to CMOS is called Vdd (stands for
Voltage to the Drains).

The O volts supply to CMOS is called Vss (stands for
Voltage to the Sources).

Although it is usual to earth the Vss supply rail to mains
and chassis earth at one point (as with TTL), it is oc-
casionally more convenient to earth the Vdd supply instead.
(If you ever do this, beware of incoming signals that may be
of different polarity).

The majority of CMOS circuits can be quite easily and ef-
fectively run from a simple small battery; such as a PP9 and
9 volts is an ideal voltage. TTL is much more difficult to
power by batteries as regulation is needed, and the battery
life will be very limited. Whatever power supply you use, be
very careful to connect it the right way round!! Both CMOS
and TTL can be easily damaged by mis-connection of the
supplies.

The use of mains powered supplies can be costly in small
projects, but pays off very soon in larger systems. Quite sim-
ple supplies. can be used, with i.c. voltage regulators
providing control of the output. Fig. 2.1 shows a suggested
mains power supply, which is conventional and self ex-
planatory. The four diodes (or bridge rectifier) rectify the a.c.
from the transformer to full-wave d.c., which is'smoothed by
C1. The voltage regulator stabilises and regulates this
voltage, while C2, C3 and R1 prevent unwanted oscillation
of the i.c. itself. For currents above 100 or 200mA, the
voltage regulator should have a heatsink fitted, although itis
well protected; these i.c.s have built in thermal overload and
short circuit protection. Although 5 or 12 volt regulators can
be used with the transformer intended for the 15 volt
regulator, their power dissipation will be considerably more,
and they are likely to require more heatsinking than if they
used lower input voltages. Note, though, that the input of

FS1 T

250mA i
i
i
i
1 VOLTAGE 0/P +VE SUPPLY
[ | REG. m —
|
i
1 c2 JCOM
1€ 100n R1
E—
% C14C3 MOUNTED AS CLOSE.
Z TO THE VOLTAGE REGULATP"
AS POSSIBLE

Fig. 2.1. Regulated mains power supply
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the d.c. level should be 3 volts or more above the required
output voltage to allow the regulator i.c. to work properly.
Remember that the d.c. voltage level is the transformer
secondary a.c. r.m.s. voltage multiplied by 1:414 minus
1.2V (the two diode drops);

V.d.c. (Unreg}=(1-414 V.a.c.)—1:2

INPUTS AND OUTPUTS

Fig. 2.2a shows the circuit diagrams of TTL and CMOS in-
put and output configurations. The TTL inputs have single
protection diodes, and are frequently connected to multiple-
emitters of the TTL input stage; these are specially formed
transistors with several emitters. Each emitter can behave
conventionally on its own, or can act together with the other
emitters forming the relevant logic function. The use of this
type of transistor removes the need for more active elements
and diodes on the input, and speeds ap operation of the cir-
cuit. The output stage has a fairly high current sinking tran-
sistor to speed up the change from logic O to logic 1. This
configuration is known as a “"Totem Pole” output.

MULTIPLE EMITTER

TRANSISTOR

TO OTHER PARTS
INPUT A O=—y OF THE CIRCUIT

INPUT B  O—

Because of the very high input impedance of CMOS and
the danger of static charges causing damage, the inputs
have a resistor/diode network as shown in Fig. 2.2b. This in-
put network should not be relied upon to ‘“catch” high
voltages applied knowingly to the inputs—that should be
done using external diodes—but they are quite effective at
protecting against static and other transient damage. The
moderately high output impedance (usually in the range of
200 to 500 ohms) can also result.in damage being done;
hence the output protection diode configuration.

The relative performance of TTL and CMOS inputs and
outputs is shown in Fig. 2.3; these are typical limits for the
majority of logic inputs and outputs in each family.

UNUSED INPUTS
If the logic input to a TTL i.c.is left ““floating”, i.e. not con-
nected to anything, it will naturally go to a logic 1 state. In
this condition though, it is very susceptible to noise, tran-
sient spikes of voltage, etc. In critical cases the unused input
should be connected to Vcc with a 1kO resistor. Note that
several inputs can be paralleled; only
one 1kO resistor is needed for up to 10
paralleled unused inputs. (Never con-
nect a TTL input directly to Vcc—
transient voltages can very easily
destroy it if this is done without a
series resistor.) If the logic input is not
critical of the occasional spurious
L pulse, of course, no resistors are
j oUTPUT needed because the input can be left to
“float”. If a logic O state is required for

Vcc

130

} an unused TTL input, connect that in-
put directly to ground, NOT via any
T - resistor. Of course, any unused logic in-
. I . put can be connected to any logic out-
Fig. 2.2a. Typical TTL input/output configurations put, as long as fan-out is not exceeded
- N — Voo (see below). Note CMOS inputs must
! ' never be left floating.
L = o+ * FAN IN/FAN OUT
X 4 Any logic output can only satisfac-
— I—I torily drive up to a certain number of
1P oiP S
e }Ygsmr:?c;‘c%ﬁ- ——o0 |ogic inputs. For standard TTL the limit
PR eERES on ==y ) is 10 logic inputs, for CMOS it is
DEVICE OR b greater than 50. To increase the num-
MANUFACTURER} . 5 o
R — ber in either case, it is necessary to
| ! make one or more of the logic inputs
Ves 'N' CHANNEL MOSFETS Vss being driven that of a buffer (or two in-
o . ) . . verters in series). The output of this
Fig. 2.2b. Typical CMOS input/output configurations buffer stage can then go out to drive a
further 10 or 50 gates, as appropriate.
N ETan STANDARD CMOS DRIVING LOADS
M T.T.L. s The in
put/output performance chart
: — . SV SUPPLY | 5V SUPPLY 15V SUPPLY| ot Fig. 2.3 shows that, whereas TTL
Oz:g:: :glggg :: :gg:ggzmz :::;3) dlol o-%v v gw 8 81v can drive small loads reasonably suc-
= et XN output | : cessfully; 4mA for logic 1 typically, and
Output voltage in logic 1 state {(min) Ny 2.4V 4.99V 14.98V 12mA for logic 0. CMOS i
Output voltage in logic 1 state {(max)/}” 3.3V 5V 15V . b e b
Typical max output current in logic O state 12mA 0.5mA 0:-6mA Ml /Nt ek S (T hexoifl
; : " [ ’ safe side, you should always use TTL
Typ|'cal ma.x output current in logic 1 state. 4mA 0-3mA 0-5mA load driving at logic O, i.e. current
Typical quiescent supply current for whole i.c. 15mA 0-005uA 0-005uA ““sinking”. It is generally far better at
R sl It curfEi {ryRiosly) 1mA 10pAll 10pAll this than current sourcing). In both
Maximum voltage at input which is still seen families there are special i.c.s which
as logic O (i.e. lower threshold} 0-8v 1-5vV 6.5V are designed to make interfacing and
Minimum voltage at input which is still seen driving loads somewhat easier
as logic 1 {i.e. upper threshold) 2.0V 3.5V ! 8.5V In TTL this is mainly provided by

Fig. 2.3. Input/output performance of TTL and CMOS
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“open collector” outputs; i.e. the final
output is an npn transistor, with its
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emitter connected to ground and its collector taken directly
to the output pin; there is no pull-up to Vec. Many logic
gates and other logic devices can be provided with open-
collector outputs; these can drive l.e.d.s, relays or other
similar loads directly, fed from the Vcc supply rail or even a
higher voltage than Vcc in some cases. Figs. 2.4a and 2.4b
show the arrangement of such types of load driving. When
an inductive load (e.g. a relay) is used, don’t forget the
statutory protection diode across it, to protect the TTL out-
put transistor from huge reverse voltage spikes caused by
the back e.m.f. from the load.

+24V

PROTECTION r_
DIODE
INGILB ‘—o
TNSIDE IC__ )
OPEN cou.scron, Cj :
E ourpur!
PIN ! RELAY COIL

140mA MAX 6000 OR MORE
IOUTPUT CURRENT

FROM OTHER
IC CIRCUITRY

EG.HIGH VOLTAGE HEX
BUFFER/DRIVER TYPE 7406

I.__*___

Fig. 2.4a. Open collector driving of a l.e.d.

Vee

INSIDE IC.
OPEN cou.scron:

TYPE {TYPICALLY)

FROM OTHER
IC CIRCUITRY

EG:OPEN COLLECTOR
NAND GATE TYPE 7401

.......
Fig. 2.4b. High voltage driving of a relay

CMOS i.c.s type 4049 and 4050 are inverting and non-
inverting buffers respectively, with six buffers in each i.c.
package. They are designed primarily to enable CMOS
devices to drive TTL inputs, but are useful generally as high
current drivers. Although their source current is only bet-
ween 1 and 2-5mA, they can sink 6mA at 5V, and more
than 16mA at 15V—a very handy amount of current, which
can drive l.e.d.s, some relays and similar loads. The inputs
of these devices are unusual, in that they can be fed with
logic levels between +3V and + 15V, yet the power supply
can be different in voltage; for example, the i.c. can have an
input range of O to 15V, yet a supply rail of only +5V, in
which case the output voltage range is O to +5V. If the
supply rail is 15V, then the output range becomes O to
+15V. When using these devices to drive several loads
simultaneously, be aware that the maximum power dis-
sipation for the i.c. package is 200mW, and above this
thermal damage can occur.

For displaying information on “7-Segment” l.e.d. displays
(i.e. the type found in many calculators and clocks) a
decoder/driver is available in CMQOS; the 4511. This is
designed to have a high current source capability to make in-
terfacing with displays easier, and has a capability of driving
up to 25mA per segment. We shall look into the driving of 7-
segment displays later in the series.

Finally, the 4017 CMOS "“Decade counter’ is able to drive
l.e.d.s directly, due to its internal current limiting on outputs.
The actual device itself will be looked at later, so for the mo-
ment it is sufficient to mention that it has this output
capability. See Fig. 2.5a. Direct driving is only safe at sup-
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4017
{WITH OVER 9V SUPPLY)
OUTPUTS
[ONLY ONE IS EVER ON AT A TIME)
L

LEDS DRIVEN

VIA INDIVIDUAL
CURRENT LIMITING
RESISTORS (TO SUIT

SUPPLY BEING USED)

S AP S8 AR SR & S S &S

Vss

Fig. 2.5a. A 4017 driving l.e.d.s with Vdd>9V

4017
{WITH UP TO 9V SUPPLY)
QUTPUTS

{ONLY ONE IS EVER ON ATATIME]}

#{ Pt dafeda b tagaaifh

“Vss
Fig. 2.5b. A 4017 driving l.e.d.s with Vdd<9V

plies of up to 9 volts; above this, individual resistors should
be used in series with each l.e.d. as shown in Fig. 2.5b. Since
only one output is ever on at once, there may be a tempta-
tion to connect all the l.e.d. cathodes together, and take
them down to Vss with a single common resistor; this is a
temptation to avoid! The l.e.d.s can break down when
reverse biassed, which they all would be with the exception
of the led. that's turned on, and this can cause large
currents to flow in the 4017 output stages, resulting in
possible damage. So, for a Vdd of over 9 volts, stick with
the circuit of Fig. 2.5a.

CURRENT BOOSTING

A simple way of doubling the output current of a CMOS
logic gate is to connect another gate in parallel! Simply join
up the inputs of the two gates and the outputs. The two
gates {or more) should be in the same i.c. package, though,
because variations in transfer characteristics between
packages could cause large transition currents to flow. This
paralleling procedure also applies to TTL but is used less due
to the inherently higher output currents of TTL.

The usual method of boosting output current is to add a
small extra circuit; examples are shown in Fig. 2.6. In prac-

R2
Rt PNP
TRANSISTOR
PROTECTION CURRENT FLOWS
DIODE (F THROUGH LOAD
LOAD IS LOAD | wHEN LOGIC GATE
INDUCTIVE OUTPUT =0

—VE SUPPLY
Fig. 2.6a. Load driving circuit for logic 1

+VE SUPPLY

PROTECTION

DIODE |F LOAD

LOAD IS

INDUCTIVE
CURRENT FLOWS THROUGH
LOAD WHEN LOGIC GATE QUTPUT=9

1
Rt
NPN
TRANSISTOR
R2
€GB57 i

Fig. 2.6b. Load driving circuit for logic 0.
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tice, the values of R1 and R2 are determined by the gate
output capability.  If we assume 0-3mA maximum output
current for the gate, then resistor R1 will be:

(vdd—0-6)
0.3

Ril'= (approx.)

R2 ensures that the transistor turns fully off when the logic
gate output has gone back to the state which results in no
current flowing through the load. A good “rule of thumb” is
to make it very roughly one third of the value of R1, so:

R2 = R—:; (approx.)

Since the transistor base current is limited by these resistor
values, it follows that the transistor gain determines the
maximum current that we can expect to drive through the
load. For conventional medium to high gain silicon tran-
sistors we can obtain currents of at least 30mA using this
technique, usually even more. If considerably more current
than this is required it will be necessary to add extra stages
of transistor drive circuitry in “darlington’ or other fairly con-
ventional circuit configurations.

One of the easiest ways to interface loads with CMOS and
TTL logic is by using VFETs. These are high power handling
f.e.t.s with extremely low input current requirements. The
circuitry couldn’'t be easier; see Fig. 2.7. Note that many

+VE SUPPLY{THIS CAN BE HIGHER IN VOLTAGE THAN Voo)

PROTECTION
010DE IF LOAD LOAD
I'S INDUCTIVE
Vee  LOAD CURRENT IL

V-FET.FOR EXAMPLE VN46 AF OR YNG6AF
THESE WILL GIVE A MAX CURRENT OF 2AMPS

17T

1
-
ZENER DIODE
INTERNAL TO
V-FET

Vss
Fig. 2.7. VFET interface circuit

VFETs have a 15V Zener diode between their most negative
point and their gate, as a protection device. If Vdd is 15V or
lower, there is no problem and the resistor R can be left out,
with the output of the CMOS device connecting to the VFET
gate directly. For a Vdd of 15 to 18V, resistor R should be
added to limit the current passing into the Zener diode; a
typical value would be 100k. Although they are not cheap,
these devices are slowly falling in price, and they do repre-
sent a very easy and effective way of interfacing logic with
high current loads.

LOGIC AND SWITCHES

In most logic circuits there is a requirement for human in-
tervention or operation by means of a switch. This is a sim-
ple matter if the switch function is basic; re-setting a coun-
ter, switching on a l.ed. via some interface logic, or
whatever. Fig. 2.8 shows these basic switch circuits. Note,
that in order to reverse the switch action of the TTL circuit an
inverter of some sort must be added; the switch cannot be
taken to Vcc in the same way as with CMOS.

CONTACT BOUNCE

The problem with the circuits in Fig. 2.8 is that of “contact
bounce”. All mechanical switches suffer from this problem.
When the switch is activated the “wiper” or moving contact
swings across to touch a fixed contact. As they touch there
is a momentary period when the contacts “bounce” apart,
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Voo

Voo

; SWITCH

L YPICALLY
TO CMOS
T0 TTL T0 CMOS THrs
INPUT el @ S0k T0 1M
SWITCH SWITCH it R}
GND Vss Vss

SWITCH OPEN 1/P=1
SWITCH CLOSED 0/P=0

SWITCH OPENI1/P=1
SWITCH CLOSED 0/P =0

then make contact again, then bounce apart, etc., etc. This
process can last for several milliseconds before the logic
level coming out of the switch finally becomes stable. This
“bounce” can result in spurious pulses being fed into logic
inputs, in turn leading to false operation of the circuitry. In
many cases these spurious pulses may not matter, but
where they could cause problems a “de-bouncer” circuit is
needed. The most simple of these simply stretches any
pulses to such a duration that they all “merge” into one
another, and the logic change is a single one without any
pulses; this pulse stretching circuit is one that we looked at
last month, and is shown again here in Fig. 2.9 (TTL should
not use the versions shown in Fig. 2.9; the “latch” de-
bouncer circuit described next month should be used
instead.)
Voo Voo

SWITCH DPEN 1/P=1
SWITCH CLOSED 0/P=0

Fig. 2.8. Simple logic input switches

SWITCH
S

SCHMITT TRIGGER

t SWITCH INPUT GATE

Vss Vss
Fig. 2.9. Simple contact de-bouncing circuits for
CMOS logic for either a 0 or 1 output.

The time constant RC should be long enough to maintain
the logic level during the entire period of contact bouncing;
typical values are 100k and O-1uF, or even 1M and O-1uF
These circuits can be effective in many applications. With
poor switches, and in particularly critical circuitry, though,
the occasional small pulse can still get through. Electrically
noisy environments can exaggerate this problem, needless
to say. Next month we shall be looking at a more
sophisticated circuit for switch de-bouncing as well as touch
switches, timers, oscillators and testing. But now we’ll turn
to the practical aspect of the series and look at construc-
tional techniques and the first of our mini-projects the Multi-
Alarm.

CONSTRUCTIONAL TECHNIQUES

There are two basic approaches to building logic circuits;
the components and link wires can be plugged into and built
up on a “breadboard” or a "printed circuit board” (p.c.b.) can
be made up from a specially designed master artwork, and
the components all soldered onto this, with most intercon-
nections being done automatically by the p.c.b. tracks.

BREADBOARDS

These are wafer-shaped plastic blocks, with a large num-
ber of small holes in an O- 1 inch grid. Beneath this pattern of
holes sit a number of high quality spring clips which grip
wires and component leads pushed through the holes, and’
interconnect them in groups of five “holes” at a time. Inter-.
connection between groups of sockets can be done by using
insulated single cored wire, stripped back at each end.

Because no soldering is involved, there is no risk of heat
damaging components. All parts can be used and re-used
“ad infinitum” and component values can be experimented

SCHMITT TRIGGER
INPUT GATE
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with and selected very rapidly. Wiring changes and i.c.
changes are, of course, virtually instantaneous. Along each
long edge of the breadboards there are continuous rows of
holes which act as power supply distribution to all parts of
the circuit.  «

PRINTED CIRCUIT BOARDS

These are more robust and compact than breadboard cir-
cuits, but can take a long time to make, or are expensive to
buy. Changing interconnections is very messy; tracks must
be cut and wire links added. Changing components is a slow
process, and if repeated several times it can cause the cop-
per track to peel away from the board; for this reason, i.c.s
are best fitted into good quality i.c. sockets. (Never use
“cheap and cheerful” sockets, because unimaginable
problems can be caused by oxides forming on the contacts,
and the contacts losing touch with the i.c. pins).

“Stripboards” are a mixture of the flexibility of bread-
boards and the robustness of p.c.b.s. They have strips of
copper on a p.c.b. type basis, with arrays of holes on an 0- 1
inch grid. Connections are by soldering, and areas of the
board are linked together with wire links again. The most
well known type of stripboard is “Veroboard”. Another type
is called “Matchboard” which have the tracks ready cut and
laid out in the same layout as breadboards. This enables
breadboard designs to be instantly transferred across to the
more permanent “Matchboard” without needing to cut
tracks and without needing to re-lay the circuit.

CONSTRUCTIONALAND CHECKING HINTS

For complex circuit layouts, a good idea is to trace or
photocopy the circuit or layout diagrams then draw in the in-
terconnection on this in red pen as you add them. In this
way, should your train of thought be disturbed, you won't
have forgotten how much you have done.

Beware of trying to force i.c.s into socket or breadboards if
their “leg” spacing seems too wide. The solution is to lie all
the legs on one side of the i.c. on a metal sheet or plate on
the bench, and apply gentle pressure to the whole i.c. to
bend the legs nearer to being at right angles to its body.
Then turn the i.c. over, and repeat the procedure for the op-
posite row of legs. Only a tiny movement of the legs is
needed, and BE GENTLE! The i.c. should then slot more
easily into the socket contacts.

Before switching on, check that the power supply or bat-
tery is connected the right way round, and visually check for
any obvious short circuits. |f possible, check the inter-wiring.
A short cut way of doing this fairly effectively is to look at the
circuit assembly, and find any i.c. pins which are not connec-
ted to anything; check back with the circuit or layout
diagram to see if those pins really should be connected to
something or not. Not all i.c. pins are used, but this method
can show up a surprising number of faults nonetheless.
Finally, ensure that all CMOS inputs not being used are con-
nected to the O volts supply {Vss) or the +ve supply (vVdd),
or another CMOS output. Whatever you do, don’t apply any
signals into an i.c. without its power supply being turned on.

THE MULTI-ALARM

This is a multi-purpose project, which can be used in
many different ways. Basically, it's an 8 input alarm system;
a negative edge on any input switches on a relay (to drive an
alarm bell or similar, external to the unit}), and light up a front
panel l.e.d. to indicate which channel or channels the alarm
was triggered by. A “reset” switch is provided, as is an
“arm’’ switch, which sounds a buzzer for 30 seconds and
disables the alarm system, to allow you to get clear of the
sensors before the alarm is activated.
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The alarm sensors can be anything you want them to be!
Make switches, break switches, touch switches, water-level
switches, light level switches and even switches that sound
the alarm when you break a light beam. Any of these, and
more, can be incorporated, with any mixture of different
types in the one unit. The Multi-Alarm, then, can be used not
only as a simple burglar alarm, but as a general purpose
monitor/alarm system.

CIRCUIT DESCRIPTION

The circuit diagram of this Multi-Alarm which is shown in
Fig. 2.10 is based on Schmitt trigger input NAND gates,
connected in pairs as latches. Because Schmitt devices are
used, the inputs to these latches can be touch switches,
slowly changing voltages, etc., which gives the system its
flexibility. One output of each latch lights a l.e.d. via a con-
ventional transistor driver circuit, to indicate that the channel
has been triggered. The other latch outputs feed the input of
an 8 input NOR gate, IC5. Hence, if any latch is operated;
the output of IC5 goes to logic O, which is inverted by IC6b,
and turns on relay 1 via R33, R34 and TR11 (a standard
transistor driving stage). D12 protects the transistor from
back e.m.f. voltage surges. The relay contacts are used to
sound an external alarm.

When the “arm” switch S2 is pressed, this starts the tim-
ing period of |C8, which is a standard 7555 i.c., connected
as a timer. R28 and C3 set the timing interval of 30 seconds
approximately. When the timing period starts, the output pin
3 of IC8 goes to logic 1, which is inverted by IC7d, and fed
to IC7b pin 6. Since IC7a and IC7b are connected as an os-
cillator of approx. 1kHz, this input of logic O starts the os-
cillator, which feeds the loudspeaker via TR9 and TR10. Two
transistors are used in a “darlington” configuration to give
more current gain and hence drive the low resistance of the
loudspeaker directly. RL is included if the loudspeaker is a
low impedance (4 ohms to 40 ohms), and is a 1 watt
resistor, to limit power dissipation in the loudspeaker . . .
and reduce the very noisy level! D11 protects TR9 and TR10
from back e.m.f. voltage surges. The transistor driver stage is
fed from pin 4 of IC7b, instead of pin 3 of IC7a (which would
be more usual}, in order that the input to the driver stage is
at logic O when the oscillator is turned off, preventing a con-
tinuous current flow through the loudspeaker.
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Front and rear views of the Multi-Alarm
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Fig. 2.10. Complete circuit diagram of the Multi-Alarm unit including alternative inputs for triggering alarm
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Also during the timing period, pin 5 of IC6b is kept at logic
1, preventing any “latched” conditions of the input latches
from turning on the relay. At the end of the timing period, the
output of IC8 goes to logic 0, so pin 10 of IC6 goes to logic
1. The network of C1, R26 and D9 produces a short
positive-going pulse from this logic level change, which is in-
verted by IC6d and passed to the “reset’” inputs of all the
latches. Hence, when the “arm’ switch is pressed, a
loudspeaker sounds while you have time to get out of the
way, the alarm relay is prevented from operating, then as the

.
COMPONENTS . ..

Rasistors
R1,R4,R7,R10,R13,R16,R19,
R22,R32,R34 10k (10 off)
R2,R5,R8,R11,R14,R17, R20,
R23,R31,R33 33k (10 off)
R3,R6,R9,R12,R15,R18,R21,
R24 1kO (8 off)
R25, R26, R27 100k (3 off)
R28 180k
R29 820k
R30 390k
R35 1MO
RL 1W, see text
Ali resistors § or §W 10% carbon except where otherwise
stated.
Capacitors
C1LCB 1n ceramic plate (2 off)
Cc2 10n polyester
C3,C4 100u 25V elect (2 off)
Ce6,C7 100n 25V disc ceramic {2 off)
Cc8 100n polyester
C9 1u0 35V tant
Semiconductors
D1to D8 Red l.e.d. 0-2in with fixing
clips {8 off)
D9,D11,D12 1N4148 (3 off)
D10 1N4002
TR1to TR8 BC558 (8 off)
TR9, TR11 BC548 (2 off}
TR10 BFY50
1C1,1C2,1C3,1C4 4093 (4 off)
iC5 4078
1C6, IC7 4001 (2 off)
ic8 ICM 7555
Miscellaneous

S1 single or double pole toggle switch
$2, S3 pushbutton single pole push-to-make (2 off}

Battery holder

Small loudspeaker

Matchboard EXP-300PC Global Specialties (3 off)
Benchtopper case CTB-1 Global Specialties

Terminal blocks
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“arm” period ends the inputs are all reset, and wait to be
triggered. Pressing S3 also causes a logic O level to be fed to
the latch resets by IC6d. D10 protects the circuit against in-
correct connection of the battery, and C4, C6 and C7 are to
help smooth out any spurious pulses on the power supply
rails. C9 and R35 form a power-on reset circuit, which
provides a pulse to reset the latches after approximately 1
second, and which is inverted by IC6a to reset IC8 im-
mediately after switch-on.

CONSTRUCTION

The prototype unit was made up on three Match
boards. The front panel has the l.e.d.s fitted to it with con-
ventional plastic l.e.d. clips. If required, the power switch
{S1) could be hidden, or it could be a key-operated lock
switch, to add security.

The arrangement of the rear panel depends somewhat on
the particular inputs being used, but.a good arrangement is
that a length of terminal strip is fixed to the panel, with
the interconnecting wires taken through holes in the panel
immediately adjacent to their relevant termination. The relay
contacts can also be taken to the rear panel in this way. The
two potentiometers, which can be seen are sensitivity con-
trols for two of the inputs of this unit which are “light level”
inputs; they could equally well be pre-set potentiometers on
the input board. The loudspeaker is glued over the grille in
this top half of the case, and connected to the circuitry with
a flying lead; don't forget to solder a protection diode across

“it the right way round!

All interconnections between boards and panels can be
done in thin flexible wire, and the cathodes of the l.e.d.s can
be joined together with one long length of bare copper wire,
to simplify wiring. Be careful with the l.e.d.s—they are easy
to damage if their leads are handled roughly. Finally the bat-
tery holder can be fixed to the bottom half of the case using
“Sticky Fixers” self adhesive foam pads.

CONSTRUCTION OF THE INPUT DEVICES

When using resistive touch switches (or “water level
detecting switches”’) in Figs. 2.10c~and 2.10d, don't use
offcut pieces of Matchboard or Veroboard; the base material
can absorb moisture and the switch will “stick” on. Use in-
stead pieces of “fibreglass’ based p.c.b. material, or metal
strips fixed to a piece of plastic. Note, though, that mains cir-
cuitry of any sort should never be taken near water, so en-
sure that the Multi-Alarm is being powered by batteries, not
a mains power supply, if its to be used as a fluid level
detecting system.

The hum detecting touch switch requires that the Vss (i.e.
O voits) supply be connected to mains earth to operate
reliably. The touch plate can be any piece of metal, so try a
piece of p.c.b. material or Matchboard {moisture has no ef-
fect) or even a piece of aluminium foil. If a piece of double-
sided p.c.b. material is used, you'll find that touching the
reverse side from the one connected to the unit will also
work! If you want to protect a metal object from being fid-
dled with or pilfered, simply place it on the touch switch
plate; it then becomes a touch switch too!

Finally, the “light level” switch (Figs. 2.10f and 2.10g) are
considerably improved if the ORP 12 light-dependent-
resistor is housed in an opaque tube a few inches long, to
“funnel” the light towards it, and cut out unwanted light ef-
fects. (Putting a lens in the tube to focus the light works
even better.) The circuit in Fig. 2.10f can be used to detect
the breaking of a beam of light in this way.

NEXT MONTH: As well as the topics mentioned above
there will also be a special offer to PE readers of a GSC
experimenters kit.
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AUDIO ANALYSER

Michael Tooley:~» David Whitfield v vsc
PART 2

THIS second part concerns construction, testing and using
of the samples together with possible extensions and
modifications.

CONSTRUCTION

Construction of the Audio Analyser uses a Vero G-range
case to house the various circuit boards and ancillary com-
ponents. The case (type 4B) is approximately 298mm(W) x
170mm(D) x 80mm(H), excluding the aluminium sleeve.
Assembly is best carried out in two phases; first the printed
circuit boards should be constructed, and then these are
mounted in the case along with the remaining components,
and the wiring is added. The following notes are a guide to
constructors and include points which may require special
attention.

The printed circuit board design for the audio processor
stage is shown in Fig. 10, with the corresponding compo-
nent layout in Fig. 11. There are no special handling con-
siderations for any of the components and the two i.c.s may
be soldered directly onto the board, after the orientation has
been carefully checked, or mounted in DIL sockets.

The eight octave filter channels and the monitor channel
all make use of the printed circuit track design shown in
Fig. 12. A component layout for the filter channels is shown
in Fig. 13. The board has been designed to accommodate
capacitors which have a mounting pitch of between 5mm
and 15mm. Capacitors should be mounted so as to project
no more than 7-8mm from the surface of the board, and the
leads cropped close on the bottom. There is sufficient space
on the board to allow vertical capacitor types to be mounted
horizontally by bending the leads at 90°. As mentioned
earlier, VR1 and/or VR2 may be replaced by fixed value
resistors, typical values being 3-9k for VR1 and 10k for VR2.
The board is shown wired for a bar graph display; the link ‘a-
b’ shouid be replaced with a link ‘b-c’ for moving dot display.
It is suggested that all filter channels are wired to operate in
the same display mode to avoid the user suffering from men-
tal indigestion! The i.c.s should be carefully checked for the
correct orientation before being soldered to the board. Low
profile DIL sockets may be used as long as the maximum
height limitation is not exceeded; the filter boards are moun-
ted on a 10mm pitch and allowance must be made for board
thickness and component leads on the bottom of the adja-
cent board. The l.e.d.s should be mounted with their leads
flat and parallel to.the surface of the board. The lead length
should be cut such that the rear of the l.e.d. body adjoins the
front edge of the board. It is important, therefore, that the
lead length of the l.e.d.s used is @ minimum of 12—13mm to
allow them to be mounted without having to extend the
leads. The colour(s) of Le.d.s used is a matter of personal
choice; the prototype used green types since this colour is
most restful to the eye for prolonged viewing.

The inter-p.c.b. connectors specified are a low cost type
which are supplied with blanking plugs to obstruct any
selected pin positions in the socket. This feature allows op-
tional use of the three unused pin positions on each board to
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code the actual filter boards to ensure that all 8 boards may
only be inserted together in the correct positions. The
suggested codings are given in Table 1 for the positions of
the blanking plugs in the sockets. Should this coding system
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Fig. 11. Component layout
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Fig. 12. Etching detail for the filter and display boards

be adopted, it is necessary to remove the corresponding pins
from the associated plugs mounted on the backplane,
otherwise only the 64Hz board will fit at all!

The monitor channel uses the same component layout as
the filter channels with the following exceptions. R2 is omit-
ted and R3 is replaced by a wire link. ‘R’ closest to connector
pin 1 is replaced by R7, and ‘R’ closest to pin 10 is replaced
by R8. ‘C' adjacent to pin 10 is omitted, and 'C’ next to pin 1
is replaced by C3. All other components are as for the filter
channels.

PSU BOARD

The power supply printed circuit board track design is
shown in Fig. 14, with the corresponding component layout
in Fig. 15. The regulator i.c.s should have their leads pre-
formed prior to being mounted on the heatsinks on the
board. No insulating kits need be used, but the mounting
hardware should be arranged to avoid contact with the case.

The final board in the case is the backplane on which the
p.c.b. connector plugs and 3 capacitors are mounted. The
track pattern is shown in Fig. 16 with a component layout
shown below in Fig. 17. If preferred, the backplane p.c.b.
may be fabricated from a piece of O-1in pitch Veroboard of
similar size, 135mm x 75mm. Where coded polarisation
plugs have been used on the filter boards, the corresponding
pins on the plugs shouid be cut off at this stage.

When all of the printed circuit boards have been
assembled, a careful visual examination should be made to
verify the correct orientation of all polarised components
(diodes, capacitors, i.c.s and rectifiers), and to ensure that
there are no inadvertent short circuits due to solder splashes
or bridges. After this check, which may save many hours of
toil at a later stage, has been completed, the second stage of
assembly may proceed.
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Fig. 13. Component layout

A suggested overall layout giving the positions of the
p.c.b.s and major ancillary components is shown in Fig. 18.
Initially the front and rear panels should be removed from
the case to allow drilling of suitable holes for sockets and
controls etc., and cutting of two display windows. A cutting
diagram for the front panel is shown in Fig. 19, while sockets
on the rear may be positioned as convenient, taking care to
leave adequate clearance for the audio processor board and
the two backplane support brackets. The mounting detail for
the backplane and filter/monitor boards is shown'in side
view in Fig. 20. Two lengths, each approximately 135mm, of
plastic binding comb (as used for edge binding reports etc.,
and available from stationers) are used to support the
bottom edge of the backplane and to act as a locating and
securing guide rail for the filter/monitor boards. Two bent
aluminium brackets are used to secure the top of the
backplane to the rear of the case. The locating strip should

internal assembly
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Fig. 14. Etching detail for p.s.u. board

have nine slots, one for each board, each of a width equal to
the thickness of the p.c.b.s, cut with a hacksaw to the depth
shown in the inset of Fig. 20. The position of these slots are
given by the positions of the channel boards when fitted to
the backplane. The lengths of binding comb are fixed to the
base of the case with one of the cyanoacrylate ‘super-glues’.
After the two strips have been fixed to the base of the
case, the audio processor board and the various sockets
should be mounted on the rear panel. A length of ribbon
cable may then be used to link between the sockets and the
PCB as this simplifies removal for fault finding or modifica-
tion. Any inter-socket wiring should also be added at this
time, e.g. SK60—>SK51,-SK53—>SK54, etc. The rear panel
is now re-attached to the base of the case, and the
backplane p.c.b. secured in place with its two mounting
brackets. The power supply p.c.b. and two mains transfor-
mers are now installed in the case, and the front panel tem-
porarily re-attached complete with S50 and VRS0 in place.
All remaining interconnection wiring should now be added,
with sufficient length included in the leads to VR50 and S50
to allow the front panel 1 to be folded down through 90°
and move forward to facilitate installation/removal of
filter/monitor boards.
After the interconnection wiring has been completed and
checked, the unit is ready for testing. The filter/monitor
p.c.b.s should not be fitted at this stage, but it is probably a
worthwhile exercise to verify the correct mechanical align-
ment of the backplane, locating strip and front panel. it is
also useful for future use if a p.c.b. extender card is made for
the filter/monitor boards. This is no more than a piece of
Veroboard 70mm wide with a 10-way plug at one end and a
socket at the other, using the copper tracks to interconnect.
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TESTING AND USING THE ANALYSER

The first stage in testing is to verify the correct operation
of the mains power supply section. Power should be applied
via SK100, and the unit turned on with S100. A multimeter
is then used to measure the four d.c. supply rails: +5V,
+74V, +15V, and —15V. Should any of these be more than
5% in error, a check should be made on the regulator i.c. or
Zener diode associated with that supply, paying particular at-
tention to the device code number. For no output on a par-
ticular rail, the transformer input to the appropriate rectifier,
the bridge rectifier itself, and the regulator should be inspec-
ted, with particular attention being paid to the orientation of
the components. When the various outputs of the power
supply p.c.b. are satisfactory, the power connections to the
audio processor p.c.b., the backplane p.c.b., and SK101/102
should be checked with a meter before any filter/monitor
p.c.b.s are installed or auxiliary units connected.

VR1 and VR2 on all filter/monitor boards should be set to
their mid-value positions. The monlitor channel p.c.b. should
now be inserted into its socket on the backplane, S50 set
to ‘Left’, and VR50 set to minimum sensitivity. A 500mV
(r.m.s.) 1kHz sine wave signal should be connected to the
left input on SK52 and VRS0 increased to give a full-scale
indication on the monitor channel l.e.d.s. The full-scale in-
dication should be achieved with the sensitivity control set
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near to the fully anti-clockwise position, otherwise the con- produce no display, while selection of ‘Mono' should il-

nections to VR50 should be changed to give minimum luminate 80% of the scale (i.e. 6dB down), with approx-
resistance in the 'Off’ position. Selection of ‘Right’ should imately +3-8V on pin 5 of IC2 on the monitor board. The in-
put signal should then be transferred to pin 3 of IC50 and a
B S BACK sk check made that full-scale indication is achieved with ‘Left’
e LA LA selected. The tests above should then be repeated using the
1 L = ) /,_ﬂ_ll_ Nl ‘Right’ input channel; the loudspeaker input is tested on pin
AUDIO PROCESSOR BOARD ! 3 of ICH1.
BACKPLANE ! 2y,
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Fig. 18. Detailed overall assembly Fig. 19. Front panel detail

Fig. 16 (right). Prin-
ted circuit board of
backplane

Fig. 17 (below).
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The final test on the audio processor section is to check
that, with VR50 set to maximum sensitivity, a full-scale in-
dication is obtained with an input signal to approximately
5mV (r.m.s.) at the tape monitor input. This confirms that the
variable gain stage, IC51d, is operating with the expected
gain ratio (100:1).

A 500mV {r.m.s.) signal at 1kHz should now be applied to
the left channel tape monitor input and ‘Left’ selected on
SW50. The eight filter channel p.c.b.s are now inserted in
their appropriate positions, starting with the 64Hz board. As
each filter is added, the display shown in Figure 21 should
build up. When complete, this display actually represents the
shape of the response characteristic of the 1kHz filter {see
Figure 7), with the expected roll-off rate of 6dB per octave.
Failure of any channel should be investigated using the ex-
tender board and with the signal generator adjusted to the
filter's nominal centre frequency. Under these conditions an
output of approximately +74 volts is expected at pin 12 of
IC1, and also at pin 5 of IC2. Otherwise, the voltage at these
points will depend on the frequency separation between
signal generator and filter centre, e.g. at 1kHz, the 512Hz
filter output will be approximately +3-8V.

When the eight filters are installed and working correctly,
the gain of each may be set if necessary. This is done by ap-
plying a constant amplitude sine wave input at the centre
frequency of each filter in turn, and then adjusting the ap-
propriate VR1 to give a voltage at pin 5 of IC2 of the channel
under test which is the same (and less than +74 volts) for
all boards. The monitor channel is best set at 1kHz, and
the analyser is ready for use when the adjustments are
complete.

The analyser input sensitivities at the minimum setting of
VR50 are approximately 500mV (r.m.s.) for tape monitor
and 10V (r.m.s.) for the loudspeakers {equivalent to 125
watts into 8Q2). At maximum setting, these sensitivities are
increased by a factor of approximately 100. The loudspeaker
input sensitivity may be altered by changing the value of
R51 and R60; these may even be fitted as switchable values
or replaced by preset resistors. To obtain the sensitivities
quoted for 4Q) speakers, the values should be reduced by ap-
proximately 2 times, while for 15€2, an increase of 2 times is
required. The equivalent power levels may seem rather low
by comparison to the specification of many amplifiers, but in
practice the drive signal may require a higher-than-expected
setting. This is because the average signal level of typical
programme material over the integration period of the filters
is generally significantly lower than the instantaneous peak
levels.

The analyser will handle inputs up to 10 volts r.m.s. at the

tape monitor inputs without harm, and it presents an im-
pedance of 47kQ2. With the component values shown, the in-
puts on the loudspeaker sockets may rise to 100 volts r.m.s.
without harm, and the isolation between input and ground
exceeds 30kQ2. The display is not affected by over-driving
the input stages, but over-dissipation of the filter/display
boards at maximum indication in bar mode should be
avoided if the l.e.d. current has been programrhed higher
than 12mA/l.e.d. (i.e. if R6 has been reduced much below
1kQ). Simultaneous full-scale indication on all channels in
bar mode may cause the analyser to become warm if
sustained for long periods, but no damage should result.

The setting of the display time constant (by means of
VR2) is a matter of personal choice. Minimum setting of
VR2 will produce a ‘fast’ display which will follow input
peaks. This, however, tends to produce a visually ‘noisy’ dis-
play which can be tiring to the eye over long periods. A
‘slower’ display, on the other hand, can induce a feeling of
vague frustration in the user. The optimum setting is best
found by experiment, but a mid-way setting of VR2 will
produce a generally acceptable result.

In addition to the uses of the analyser for equalising
loudspeaker systems, using a microphone and preamplifier,
as described in the first section of this article, many other ap-
plications will be found. The use of test material such as test
records/tapes with the analyser connected in the
loudspeaker outputs allows interesting comparisons to be
made between equipment components. VHF radio material
will be found to have a noticeably more restricted frequency
range than, say disc, and many interesting spectral charac-
teristics of source material will become apparent. For exam-
ple, in a conversation between male and female speakers, it
is quite possible to distinguish the sex of the speaker by the
overall spectral shape of the voice alone; the male voice has
a similar spectral shape, but generally lower in frequency, as
expected. Despite the pre-existing bias of many observers to
the possible ‘gimmick’ nature of the analyser as a compo-
nent in an audio system, its use as a constant output monitor
quickly gains acceptance due to the psychologically accep-
table ‘feel’ of the display; unlikely, but true!

EXTENDING THE ANALYSER

The graphic analyser described is complete in itself, but it
may also be used as the basis for a design to suit any par-
ticular application not catered for by the basic design. The
possible extensions and modifications fall into three. main
areas: changes to the audio processor section; changes to
the filter and display section; simple additions to the overall
unit.
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FILTER OR MONITOR CHANEL f § *+ ,‘.
PCB L | " ()
L 2R 4 0—.
e CONNECTOR ™~ BACKPLANE" ) D@
L 2R 2B 2R
L X 2K 4
e 53mm - ’ ’ ’ '
LR R 4
PANEL —PANEL
NS HELD - & ¥
C 1 e d o~
/ G X =
II Fig. 20. Mounting detail for filter and
monitor channel boards .
N P . Fig. 21. Analyser response to &
FRONT VIEW 1kHz sine wave
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Possible changes to the audio processor section are
limited only by the range of applications and the im-
agination/ingenuity of the user. A simple change might be
the addition of multi-channel signal handling capabilities,
with variable preset gain on each channel. Other modifica-
tions could include the derivation of a (left-right) difference
signal, the inclusion of automatic sensitivity control, and the
production of an absolute signal level indication. Many other
changes will occur to constructors in the light of their own
particular applications.

The addition of three further filter channels to the filter
and display section has already been discussed, and the rele-
vant filter component values are given in Table 1. The use of
half-octave filters (i.e. spaced at \/Zf0 multiples instead of
2f,) is simply achieved by modification of the filter Q by
changing R, and R,, and the reduction of the overall gain by
the same factor as the change in Q (change R,). The new Q
is 2:915 and R,/R, is 1:657, compared to 1-5 and 1-333,
respectively, in the basic design. The extension of the display
range from 30dB to 60dB is readily achieved, as shown in
Fig. 22, by the addition of an operational amplifier and a
second LM3915. In this circuit the reference to both i.c.s is
held at +7-5 volts and the signal input to the lower i.c. is
amplified by 30dB. The use of 1% resistors allows the gain
to be set within +0-2dB, but it should be noted that an op-
amp offset voltage of 5mV wili move the first l.e.d. threshold
by as much as 4dB, and an offset trim may be required in
some cases. Extension to a 90dB display range is possible,

||I ||7 l'& ll! IIL ‘I) ‘II l" IIU 18 l|7 I|S I|5 l”- IIJ I'l I" liﬂ

No.1 No. 2
LM3915 LM3915
|| F] 3 L e 7 ‘ls- 9 1 -lz- 3 -t s |s 7 L []
ov ov ov ov ov ov
R6 RE
+15v +7-5v PIN 11(D0T} +15v +7-5V
OR
RINB{liBAR) PIN11(DOT)
ov ov
PIN3{BAR]
309k 10k
_ ov
+ —0 INPUT
{0 -7.5v}

Fig. 22. Circuit for a 60dB display using two LM3915s. All
pins shown with no connection are l.e.d. drive outputs

but presents a number of practical difficulties. These mainly
arise from the fact that the threshold of the lowest l.e.d. will
be set around 0-5mV, i.e. 500uV! Several offset nulls are
required and careful attention to wiring design is essential.

Add-on units for the analyser are a simple way of ex-
tending the range of facilities without change to the basic
design.

Next Month; a microphone preamplifier for matching a
wide range of microphones to the low level input to the
analyser, and a noise source.

New Generation of SOFTYs

Whilst being primarily an EPROM programmer, one could say that SOFTY is to the
microprocessor software engineer what the oscilloscope is to the straight-forward
electronics engineer, certainly when there are limited funds.

another instruction. The latter, DELETE, is
more or less the reverse of this. The first three
unoccupied bytes are found and the code shif-
ted left to remove the instruction under the
cursor. Both these commands will shift as
much of the 2K ‘as is necessary but will not

Anyone who has tried to investigate the
working (or non-working) of a microcomputer
system using conventional equipment such as
a scope, will appreciate the purfpose behind
Softy’s existence. However, the basic charac-
tegistics of this unique engineering tool will not
be repeated here since these were covered in
the Softy review of PE January 1980 by Dr.
A. A. Berk. Suffice it to say that Softy, apart
from being a stand-alone control type
microcomputer in its own right (based on
SC/MP uP), is primarily intended to aid
microcomputer firmware developement by
allowing memory analysis and manipulation
on any system, irrespective of the processor
used.

Now there is Softy 2, and the question is:
How does this new generation machine differ
from its forefather?

SINGLE SUPPLY EPROMS!

Immediately apparent in the photograph is
that Softy 2 is housed in a ABS plastic case;
this comprising two halves which clip
together, and being of the same ilk as that
used on the Sinclair ZX80. The power supply
is also enclosed in a plastic “battery
eliminator” type case with integral three-pin
mains plug. The case incorporates an an-
tistatic tray, using conductive foam for
EPROM storage, and the zero insertion force
(ZIF) socket has a “personality Switch” to ac-
commodate the pin-out requirements of the
various EPROM devices. Notably, Softy 2
may be used to program single supply rail
EPROMs too, such as the 2716, 2516, 2732
and 2532.
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EXTRA MEMORY

Memory size has been doubled to now give
a 2K static RAM buffer (working RAM), 2K
monitor ROM, and PIA with scratchpad
RAM (INS 8154).

The ROMULATOR facility, which is an
in-circuit ROM emulator for dynamic
program development, has been improved
with buffering on address and data lines, and a
ROMULATOR ribbon cable with terminating
24-pin d.i.l. plug is to be supplied as standard.

In addition to the original Transwift
software based cassette interface, there are
serial and parallel I/O routines for interfacing
to another computer, a printer (RS232 and
Centronics etc.,) tape reader and punch etc.

NEW COMMANDS

Among the new or improved commands
added to Softy’s repertoire are INSERT and
DELETE. The former looks ahead for the first

Softy 2 is available
direct from Dataman
Designs of Lombard
House, Dorchester, Dor-
set, and costs £169 plus
VAT ready built and
tested. No kits are
available. It is also
available from Watford
Electronics and other
general suppliers.

Personality
switch

ZIF socket

occurance of three unused bytes (FF FF FF)
and shifts the preceding code rightwards to
allow space further back in memory to insert

work if there is no free space. This kind of
flexibility means that you do not need to be a
computer to program one. In all, there are
seven extra keys on the Softy 2 keyboard.

Softy 2 has not changed its role and all the
original features remain. Essentially an in-
telligent memory module designed to reveal as
much of its contents as possible on a standard
TV screen, it has its own UHF modulator.

The editing capabilities benefit from a dou-
ble cursor system which is intended to take the
pain out of offset calculations for relative
jumps, there are numerous useful functions
like a match-byte which will seek out the oc-
currence of any byte of code throughout the
memory, and highlight it on Softy’s unique
multi-intensity display.

Conductive foam
EPROM parking lot

™~ ROMULATOR
terminal

\ Membrane

switch type
keyboard
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A BLANK EXPRESSION

Sir—Like R. J. Newman (Microprompt,
May ‘81) | was troubled with the blank
character apparently inserted by the STR$
function at the front of strings‘derived from
numeric values.

Adrian Waters, founder of the UKI101
user group fnow Computer User Aids) then
explained to me that the blank was already
there, before the application of the STR$
function if the value is positive, its place
otherwise taken by the negative sign. He
also pointed out that this was a feature of
BASIC which was probably present in a
number of versions, apart from the UK101.
The statement X8 = "8 accepts "8 as a
literal, not a numeric value, so there is no
leading blank in this case.

To demonstrate the presence of the
leading blank in positive numeric values,
give your UK101 the following instructions:
PRINT “8° : PRINT 8 : PRINT —8 , when
you will note that the first statement yields
an 8 in the first print position, the second
an 8 in the second print position, thus in-
dicating the presence of the leading blank
and in the third case the negative sign takes
the place of the blank.

The following BASIC subroutine removes
the blank character. If the application can-
not possibly yield a string with other than a
leading blank, the first line may be omitted.
5000 IF LEFT § (X§, 1) <> " THEN
RETURN
- 5010 XS = RIGHT § (XS, LEN(XS) - 1) :
RETURN

On the subject of the UK101 User Group
| must say that Adrian Waters has been
most helpful in helping me to sort out little
problems such as the above. My one disap-
pointment was the apparent lack of
response to his idea that we should form
local groups within the User Group. Since
local contact can be useful on occasions,
especially when one is a fair distance from
London, | would be interested to hear from
other UK101 and OS! Superboard users in
the Edinburgh and Lothian area—whether
or not they are members of a national
group—if they are interested in forming a
local association.

An S.AE. would be appreciated to
facilitate replies. Hopefully such local
groups can be run to complement rather
than compete with the national groups.

DavidJ. Giles,
Edinburgh.

= = » 8§ ®
The hardware and software exchange point for PE computer projects

It should be emphasised that material
presented in Prompt has not necessarily
been proven by us. Neither can com-
patibility with all generations of the com-
puter equipment to which it relates be
guaranteed.
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SOFT BAUD RATE

Sir—I wonder if any of your readers would
be interested in the following cassette Baud
rate modification of the Compukit UK101.
All the previous Baud rate modifications
have been to allow teleprinters etc., to run
from the ACIA. This modification allows
true software control of the cassette inter-
face Baud rate selectable between
300/600 and is working perfectly in my
system.

The modification isn't as difficult as one
might at first think to install, as the p.c.b.
has a track taking IC14 pin 5 up to IC68
pin 13 anyway, a spare inverter/buffer is
available on IC62 and thus only a small
amount of wiring is necessary.

After reset pin 5 of IC14 is at a Q@ and
K57 then, when reaching 1100 is loaded
with 0110 and thus only divides by 6, this
causes the ACIA to run at 600 Baud, the
diode and 4k7 resistor allow C11 to charge
faster and remove any problems when
loading data at the 600 Baud rate.

To select 300 Baud simply POKE
61440, 81 which causes IC57 to be loaded
with 0000 after reaching the count of 1100
thus dividing by 12, as pin 2 of IC62 is now
at a @ the 4k7 resistor has no effect on the
charging time of C11 due to the diode
series with it.

Remember after reset and entry into
machine code FO004 must be set to 51H
for 300 Baud machine code load. In
BASIC POKE 61440, 17 selects 600 Baud,

The following machine code routine
modifies the beginning of the subroutine to
move the display up one line and enables
the user to have the top one or more lines
static, as a heading, whilst the data beneath
scrolls.

Suggested start address:

0230 A2D4 LDX
0232 A0000 LDY
0234 84E3 STY
0236 AQ80 #+— LDY
0238 4C66 FB JMP

80 leaves top 2 lines unscrolled
40 would leave only one line
CO would leave 3 lines etc.

Now when printing lists, say,

IF PEEK 520 = >15 THEN POKE
11,48:POKE 12,2:X = USR(X)
and screen will scroll up leaving top lines

unmoved.
NB. All above addresses are-with new
monitor.

* |If difficulties are
experienced in
receiving data from
tape try varying the
resistor value.

NEW MONITOR SAVE/HEX DUMP
Sir—In the UK101 Manual a very useful
cassette save/hex memory dump routine is
described. This works with the OLD
monitor, but is not compatible with the
NEW one.

Since a number of Compukit owners
have upgraded their systems with the new
monitor-—and new kits are delivered with
it, there seems to be a definite demand for
a routine with the new monitor. The follow-
ing program will do just that.

Like before, the starting address of the
code to be saved should be placed in
$00F7 (LOW) and $O0F8.(HIGH). The end
address goes into $00F9 (LOW) and
SO00FA (HIGH). However, the program
starts at $0228 instead of $0222
previously. The reason for this is that the
new monitor occupies addresses
$0222-30224 for NMI—and
$0225-30227 for IRQ—vectors. See
opposite page.

At the same time, | should like to express
appreciation of the very useful Memory and
Address Decoding Maps submitted by Mr.
David McDonnell in the March issue of P.E.
However, a slight correction should be
made to his Hardware Memory Map, in ac-
cordance with the previous description of
new monitor usuage. His line:

80222 to $02FA: UNUSED—USING
NEW MONITOR EPROM ™"
should instead read:

80228 to $02FA: UNUSED—USING
NEW MONITOR EPROM

| have found the Compukit UK101 to be
a system of great potential for a reasonable
price, but have experienced a very par-
ticular and unexpected difficulty, that of ob-
taining a detailed monitor listing, for the old
as well as the new version. | think a respon-
sible attitude on behalf of the producer
amounts to considering such documenta-
tion as being an integral and necessary part
of the combined hardware/software
product sold, and that such monitor listings
should be available at a reasonable price for
those who feel they need them to take full
advantage of the computer’s potential. Do
you not agree?

Mr. Gisle K. Dyvik,
Norway.

Note: R53 is shown

as 10k in manual

—o 1C68 butis 22k on board.
PIN 13

Ic1e

1C69
OV e (]

E. Mawson,
Kinloss.

PIN 11
EG800
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DISASSEMBLED LISTING

0228 A90D LDA 430D 9D0702 $0207, X
022A 208202 JSR $0282

022D 207AFF JSR SFF7A $02D8
0230 A92E LDA A$2E $0350, Y
0232 207B02  JSR $0278 i #$20
0235 ASF8 LDA S$F8 H#82F
0237 206902 JSR $0269

023A ASF7 LDA $F7 #$20
023C 206902 JSR $0269 $02EE
023F A92F LDA  482F A

0241 207B02  JSR $027B : $0208
0244  A200 LDX #300 #$00
0246  AIF7 LDA (8F7,X) %0207
0248 206902 JSR $0269 $02F3

024B  A90D LDA 430D 202A03 EE0902 $0209
024D 20BIFC JSR $FCBI 4CC202 EE0C02 $020C
0250 A920 . LDA A%20 8D0102 EC0902 $0209
0252 208202 JSR $0282 201703 DOFO $02F3
0255 E6F7 INC  S$F7 EE0002 200702 $0207
0257 D002 BNE $025B CC0202 $0202
0259 INC  $F8 DOF8 $0303
0258 SEC A920 #3820
025C LDA $F9 200A02 $020A
025E SBC  $F7 CE0802 $0208
0260 LDA S$FA DOF8 $030D
0262 SBC  $F8 FOAS8 $02BF
0264 BPL 30244 AEQ002 $0200
0266 4C30FE JMP  $FE30 ADO0102 $0201

0269 85FC STA $FC A000 £%00
026B 20ACFE JSR  S$FEAC EA

026E AD64D1 LDA $DI164 D004 $0326
0271 207B02 JSR  $027B 9D00D3 $D300, X
0274 AD65DI LDA $DI65 60

0277 JSR  $027B 202D03 $032D 9D00D7 $D700, X
027A RTS 201703 $0317 60

027B JSR  $FCBI A9CD 4#$CD 201703 $0317
027E JSR  $0282 EA A9CD H#3$CD
0281 RTS 29E0 #SEO EA

0282 STA  $0202 8D0202 $0202 8D0002 $0200
0285 PHA A207 4307 AE0002 $0200
0286 TXA BD4803 $0348, X BDOOD3 $D300. X
0287 PHA A000 4300

EA

F003 $0341

BDOOD7 $D700, X

8D0102 $0201
HEX DUMP OF HEX DUMP A99A H39A

DODS $031D

C IDRJERNE 0 7 B900DO $D000, Y
0228 02 20 7A FF A9 2E 20 20 9900D0 $D000. Y

0238 20 69 02 A9 2F F7 C8

0248 20 Bl A9 7 DO 60

0258 F9 ES5 A5 30 D3

0268 FE AD DI 20

0278 FC 20 02 48

0288 FO 33 06 DO

0298 0A FO c9 4C

02A8 20 17 EE 5 69

02B8 30 09 33 60

02C8 03 A9 EA 07 SAVE/I'IEX
02D8 02 CA F7 2F

02E8 0A 8D 02 FB DUMP
02F8 02 EC 02 02

0308 20 0A CE AE PROGRAM
0318 A0 00 DO 9D | 00

0328 A9 CD 8D 02 AE 00 00

0338 03 BD 00 D7 8D 01 02 A9 D5

0348 00 DO C8 60 D3

{After entering manually first time, the program can save itself to cassette tape, directly)
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GRAPHICS MANIPULATION
Sir—Although the Compukit has a quite ex-
tensive graphics set, it is difficult to use
them to their full potential. This is because
al there is no graphic documentation sup-
plied with the machine and b) the graphics
are not directly accessible from the
keyboard. The program, Graphics-Aid,
described below, overcomes both these
problems and is a very useful tool for
producing good graphic displays.

In use, the graphics section of the
character set is displayed as the top half of
the screen. The bottom half is clear and is
used as the display area. The required
graphic is selected by moving the top cur-
sor over it. The bottom cursor Is moved into
position, and then by pressing the space bar
the graphic character is deposited in that
position. The bottom cursor is moved using
the keys U, D, L and R (Up, Down, Left and
Right) and the top using SHIFTED U, D, L
andR.

RUB-QUT deletes the character.under the
bottom cursor {for correcting).

SHIFT © ‘restarts program (used as a clear
screen function.

RETURN causes both cursors to flash
revealing characters under them. Mode
exited by pressing SHIFT.

SHIFT '/ (ie '+') this causes the machine to
scan the display area with a visible cursor
‘and when it encounters a character, its
value along with its position relative to the
original cursor is displayed: press any key to
continue on to the next character. This
function is very useful since many small dis-
plays (eg cars, spaceships etc) are poked
into position relative to one pointer, so by
setting the cursor to the centre of the dis-
play and using this function, it is possible to
produce a working system quickly and
easily.

10 REM GRAPHICS AID: BY ADL
20 FOR I=128T0242

30 IF(1+ 10)/23=INT((I +10)/23)
THENPRINT:A=(A+1) ANDI

40 IFA=1THENPRINTCHRS(I)"
"::GOTO60

50 PRINT” "CHRS(I);

60 NEXT:PRINT

70 FORI=0TO22:PRINT”
7.:POKE54220+POS(8),:NEXT
80 FORI=ITO10:PRINT:NEXT
100 C1=54221:C2=53261:POKEI11,0:
POKE12,253:5=32

102 GOTO350

110 POKEC1,154:POKEC2—1,18:
POKEC2+1,22

120 X=USR(X):
A$=CHRS(PEEK(531))

130 IFAS="n"THENRUN

140 D=0:IFPEEK(57100)
<254THEN230

150 IFAS="U"THEND=—64

160 IFAS="D"THEND=64

170 IFAS="L"THEND=—1

180 IFAS="R"THEND=1

190 IFAS=" "THENS=PEEK(C2):
GOTO120

192 IFPEEK(531)=13THEN350

16

195 IFPEEK(531)=28 THENS=32:
GOTO120

200 IFD=0THEN120

210 X=C1+D:IFX>542690RX
<53645STHEN120

220 POKEC1,S:S=PEEK(X):C1=X:
GOTO110

230 IFAS="¢"THEND=—65

240 IFAS="T"THEND=65

250 IFA$S=" "THEND=—2

260 IFAS="b"THEND=2

265 IFAS="+"THEN300

270 IFD=0THEN120

280 X=C2+D:IFX<532610RX>53626
THENI20

290 POKEC2—1,32:POKEC2+1,32:
C2=X:GOTO110

300 POKEC|,S:D=32:FORI=
53645T054269:POKEI—1,D:D=
PEEK(I):POKEI 154

310 IFD=32THEN340

320 PRINTD,I-C1;:POKES54221 +
POS(8),32:X=USR(X)

330 PRINTCHRS$(13)TAB(20)
CHRS(13);

340 NEXT:POKEI—1,32:
POKES54221,32:GOTO110

350 POKEC2—1,32:POKEC2+1,32:
POKECI,S

360 FORI=1TO500:NEXT

370 POKEC2—1,18:POKEC2+1,22:
POKECI1,154

380 FORI=1TOS00:NEXT

390 IFPEEK(57100)=254THEN350
400 GOTO120

Note: Lines 40 to 70 there are two

spaces between the quotes. Lines 50 &

190 there is one space between the
quotes.

A.D. Love,

Swansea.

INDEXED SOFTWARE
Sir—Here is an easy way of loading only
one program from several filed on one
cassette, which works on the UK101 and
presumably the Superboard. When SAVE-
ing start each program with:
1 A=X X is the sequential
9 A=0: poke 515,0 | number of the
program.

At the end of the program, while the tape is
still running, type RUN (Return). Repeat
this routine for each program.

When LOADing first type in these two
program lines:

5 IF A=Y THEN NEW
6 END

Where Y is the
‘number of the
wanted program
minus one.

Then LOAD the tape in the usual way. Each
program will LOAD and then RUN. Until the
program before the required one’is reached,
line 5 will do nothing and line 6 will stop
the current program so that LOADing can
continue.

When the penultimate program RUNs,
line 5 promptly erases it, any surviving line
of previous programs, and itself. The wan-
ted program then LOADs and RUNSs. Line 9

puts A=0 in case A is a variable in the
program and POKE 515,0 returns the com-
puter to normal operation from LOAD. If
you do not want any particular program
actually to run, make line 9 STOP,

If the wanted program is the first on the
cassette there is no need to enter lines 5
and 6. Just LOAD in the usual way. If there
are to be only two programs on the
cassette, do not bother with A=X, A=0 and
lines 5 and 6. To LOAD the second-
program, simply type 5 NEW before
LOADing.

A. H. Whitfleld
Maidenhead

SIMPLE DECODE
Sir—There is a very simple way of address
decoding for the UK101 which can be used
to control up to 8 external devices, and
which seems to have escaped attention.

IC17 pin 11 is selected (active low)
when the address is A15...... A0 = 1y
XXO01 XXXX XXXX (X = don’t care). To
make use of this, a wire can be taken from
this pin to one of the unused pins of the 40-
pin expansion socket {pin 29 for instance,
the earth connection having been cut). On
the external decoding board, this is connec-
ted to pin 5 of a 74LS138 3-t0-8 line
decoder, pins 1,2,3,4 and 6 being respec-
tively connected to A7, A10, A11, OV and
+5V.

YO (pin 15} is then selected when the
address is F100 to F17F (61696 to
61823), Y1 (pin 14) for F180 to F1FF
(61824 to 61951) etc.

W. Gough,
Cardiff.

A SMART PROBLEM

Sir—I have built a UK101 and a Smart 2
8K expansion board from kits. The UK101
works well; it has the new monitor ROM
and 8K on board.

On powering up the expansion board in
the manner suggested in its instructions, a
fault became evident after inserting ic’'s
WNM and V. The UK101 would reset from
its random screen pattern to show “select
M, C or W", etc. but the cursor would not
flash and several symbols (CHR 27) were
present on the screen. These were the
same at every switch on.

! have examined the board for soldering
faults, both visually and with a meter. There
are.none that | can find. | have swapped all
of the ic’s around where possible. The fault
is still present when the 8T28's on the
UK 101 are removed, these chips working
OK when substituted elsewhere. If the ex-
pansion board is left plugged into J1 on the
UK 101, but not powered up, the computer
works normally with its own 8K.

| presume the fault is on the expansion
board, but | am not sure. Can anyone give
me any advice on what to check? Or even,
where to take it to have it checked?

!/ am not an electronics man, but | do
have access to a 'scope and various meters,
etc. Any help would be greatly appreciated.

Roger Cannon,
Basingstoke.
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Pay CASHWITH ORDER £. ..
Carriage is free.

VAT 15% extra UK Only { o

BERKS SL4 382
Tel: 07535-57340

MINIMUM ORDER CHARGE £2

TOTAL, Efcrnrn: « o

Quality: Alternatives are not “supplied without authorisation with the exception of resistors which may be supplied as §W.
Components proving faulty shali have double thelr value or alternatively twice the quantity refunded.

- . R 0R
BATTERIhfS NIé:ADSrechargeable 12vvented o ICEL | BRIDGES  ITEM 5 8Y261.400 264 £3 nggpc%ie:g‘?;;: 653;:;"(90;9 in 358 50R 70p. 359 100R 60p. 360 500R 60p. 361
1001. 4 year life. By G. E. Saft. KB 0 10A
Please indicate if buttons or tabs required. By GLIR. 7 MDA100 1.5A 32p CamaiinaaiindiniBoniass SOR 90 e | B-SEOS 00K TMI0K 11p.
ITEM 1(AA) § AH 70p, 2 (C) €1.10, 3 (D) 3AH €1.60. Mrota, etc. e ;g: RESISTORS

10W04 1A 24p | E12IN OHMS 10, 12, 16, 18, 22, 27, 33, 39, 47, 56, Rs
CABLE pvC round Grey by BICC. Filotex, etc. 11 5SB40 SA e | 68.82. hsAEOLA EB'I!::BROWN sosl
13 Audio screened overall 2 core 7/.2mm per core. 15p mtr. . 12 10081A 1.BA 28p MEM 1 ‘
lgConn. wire 16/.2mm x 15" 1 each in Black, Red, Yellow. 5p Lot. 3"10 Carbon Film }W5% 9x3mm 250v 10R-1 M‘EG ITEM iTay v
15 Mains 3-core 3 amp 12p mtr. 16. TV Downlead 202. 12p mtr. * [ 380 BTI06 1 700 70
b Bmp ownfa e 377 Meta! Film }W2% 10x3mm 350v 10R GBSK 381 C106D 2.4 400 35:
CAPACITORS CERAMIC Auto Insertion POLYESTER PLUG IN AECT BOXSTYLETOL 10% | E12 3p | 382 CsS42-1482 1400 £3.20
TOL 10% 100v IN PFs PCM 5mm BY EVOX MULL PLESSEY ROEDSTEIN SIEMENS whirczgggfrr“/;eim?s-ms . o LT ggg gmggg? 52 5 sgg 929
i . aty.
b, a4 5p ] ; 4
All at 4p PCM All at 6p PCM resistance value.
}; }g %; gz_, §§ ;gg §3 41550 gg '88;/24/285 :8 g§ §§ﬁ38v }g Types are mixed 1o make sorting easy.
B v v
BE BS UW O | 8 ey s oame i e es TURD wisc vomalte | UNSPINNEEREL 10y SN
2 5 .0047/400v 10 65 .68/100v per value P
eemoncro tox sownwros | 58 G 18 s Ganmn s | Mo g om M, R N B
at 12p (d
e PLUG IN LEADS 58 v033/250v 10 67 1.5/100 22 aR7 5% fw  RC32GF 4 3K3  10%2W RC42GF,  2p
7% Bmm 59 .047/100v 10 68 2.2/100 22 5R6 8% 4W  UPMO75  1p 3K3 8% aw FA74 3p
Bl | 8 SIS 13 Maie | S siw ol s N3 s MR, R
1/260v ) 9 3.3/100v P W UPM100  3p
;\g =y 8p L 33 2-5/23" :}:g gs IN MFDS sizesinmm 70 4.7/100v 27 :gg g& dw 833% ap 4K7 (5;;2'IW ;AORG 3p
v w 6p aK7 10% 5W 8-0 6p
34 22 13x6 45 63v 12x8  7p 22R 5% 1W  UPM10Q 3p 6K2 2% {W MRS 3p
gg 3:; }gxg 29 Z%gg: :g:?o :: POLYE:JE‘RS:XMLSTVLE TOL 10% IN MFDS §§2 g%zw i 3% oFe AT o 3
. x % W 18T1 1p oK1 2% fw  CF 3p
s a3 drlgab e B | e Ut oaee, | SR RS Mo @ W Bl oue B
i v 56R aw 5, 10K 1W  TR6 4
Al a1 10p 50 470/6v3 20x10 11p | 73 -33/160v KT1883 - 1.5/100v  MKT OR  okiw  Re oL B craly 30
38 10 19x7 75 68/400v MKT1813 120R  10%2W AM 2p 15K 5% 5w 294 2p
g 22 1 BYELNA MULLARD : 120R  10%4wW 292 3p 22K 5% 4w FA74 3p
a1 100 31x13 RUBYCON, PLESSEY ETC. TANTALUMS - BEAD % SOLIDS! IEORN) TRy 192230 B i A =
42 220 31x13 51 1000/100v S/E tags 70p A . ;382 232,‘” %%6 a5 Q;K 2& w ’Fé’s 3"
al Tol w 3p 150K M p
CONNECTORS N Soae 84 68 10 10 30pt 220 5%4W 206 3p 180K  sxiw PRoS 1p
90 DIN plug 5 pin 180deg 10p 79 1.0 20 3% 9", 85 10 20 10 40p! 270R  10%2W 202 2p 1MS 5% w VR37 19
91 DIN chassnsSKT.'yomlBOdeg 15p 80 1.5 10 20 28 i 22 20 35 36pw 430R 2% W MRa 3p 30M 5% CF1
92 Jack plug sterso " 15p 81 2.2 20 20 12"' 47 20 5 30pt 430R 2% W 5 2p By A BRADLEY, DUBILIER ELECTRO-
93 Jack chassis S KT Stereo a%p 82 33 30 18 2001 8 10020 6 44pw 470R s% lw  UPMIOO  1p SIL, ISKRA, MULLARD, NEOHM,
94 Mains plug rubber white 3 pin 13a sq pin 55p 83 4.7 10 26 12p# 89 220 10 10 50p! gggg 3‘;2 iw ;:‘: :p PIMER, VTM AND WELWYN.
]
DIODES gy 17, MULL. SESCOSEM, TEXAS, etc. All coded. SWITCHES 2N§550 9p
95 AAZIS 250mA 100v  9p 105 0A47 30mA30v  Sp 115 ING148 15mA TSy tip 386 Push button PCB mig Pins 4mm apart push to make/ 2N6052 £1.42
9 £1.42
96 BAX13 75mA 50v 2p 106 0A%0 10mA 30v Sp 116 INGI51 150mA 7Sy 2p break 250v 2N605 5
:; :::_;? ggom\3 o 187 g:g:oa L e 8 "y mg:s? ;.s?‘;s&m e 387 Rocker panel mtg fits 1}inx}in. hole on/off ‘ISA ;zgf‘)gg 3;:
mA 35y P 108 p 118 INS5404 A P 250v 9p
|§3 ::;gg 24 vzst;vs 12p :c‘)g szsa%n ng :gc:(vv Sgn 119 IN5407  3A800v  13p 3aa Toggle panel mtg fits 10mm hole on/off 3A zso»/ gng;gg ﬂ:‘;g
400mA 350v 19p 1AV, m. P 120 1544 75mA 40v 3p I
101 BY25% 3JA K3y % 111 IN914 75mA 100v  3p 389 Mlcro single button 1A Burgess. GVCSP 19p 25D424 £1.29
R o T oor, = 2 el R A = z:: ','E:JGSR e S L 15, | TRANSISTORS BD135  22p BUYS7  £1.35 2N1309  89p
104 CVB790  200mA 150v Sp 114 IN4DOA 1A 400V 3}p i 1L 220 SERIES r e o oL Ms amgg ggp GET111 19p 2N:$IJ 19p
k p 6p BD1 p ME4104 19p 2N1711  19p
DIOOES ZENER By MOTOROLA, MULLARD, SESCOSEM, etc. 158GR12p 159 RED10p. 160 ¥EL 14 | AC127  19p BCIB3L  6p BDI176  29p MJ2501 £1.09 2N1B90  29p
AC128 25p BC184 9p BD232 29p MJ3001 £1.09 2N1893  29p
BIX79/BIYS8C 400mW 5% AC1418B  18p BC1B48 6p BD236 29p MJIE340 30p 2N2218 19p
V3 41 SVl 5v6 6v8  9v1 10 15 18 AC142 19p BC184LB 6p B8D238 29p MJES20 a2p 2N2219  12p
TTEM 120 122 123 124 128 126 127 128 129 5 AC153 11p BC207 9p BD239A 69p MPSA14 21p 2N2219A 19p
AC176 25p BC212 6p BD240A  33p MPSA42 12p 2N2221  19p
M 130 131 132 133 134 135 136 137 138 139 140 14 AC187  19p BC212B  6p BD241A  25p MPSA43 12p 2N2222  19p
V3 3V6 V9 av3  4v? 5Vl 5V6  BV2  BV8 V5 Bv2  8VI AC188 19p BC213 6p BD243A 30p MPSAS6  21p 2N2222A 19p
142 143 144 145 148 147 148 143 150 150 152 153 154 ACY17  S9p 382}33 6p BD2468 S4p MPS6534 42p 2N2368  16p
W 1V 1V 13V 15V 16V 18V 20V 2V 24V 2Iv 3ov 3 Tp e ey F R s o S0 gg: P (1
e N A DISPLAYS 161 0712 30p ORIVERS 162 111 509 ADlsi 395 BC214ls 6p BOVAS  89p OC77  21p IN3505  1ap
p p P p p
F ; AD162  39p BC23 9p BF167 19p 0C75 19p 2N290 19p
USES 0C 20mm » 5mm 0B 163 100ma 4p. 164 S00mA 85 165 14 4p. 166 24 4g CUIPS PCB to suit 167 1p :::gg §;" SE%S;S 3" g:};g 52" 8880 u‘:s §L‘§3‘,’Z“ }3"
P U P . P
ICs DIL PINNING {-) |77I:BD(NI IY:;SS(MI ”:51,09“" |!‘|5:l|(8l I!l7|pl58(8l |81J:00I|li 23;%7 :gp gg;ggg gp BF180 27p SU2368A ;gp 2N3019 29p
168301181 170324040 173381140 176565140 119710141 182747140 185 JUASlllI 188 3814118) AU113  £1.89 BC239C 9: g::g,“ Z;S ?I;gg" 19: %mgggg g:
o I 90p 95p » 1] €92
169 308181 174 34814) 174 55581 177 5678} 180 725(81 1831310114 I!GJO!OIS) 189 13600116} o op CpIE 12p BF2448 23PN THESIER 25p 2N3055 3%
R & i o Y o 5 BC107A  12p BC300 19p BF268 19 TIP318 29p 2N3209 19p
el - . e Eoon  poy i dmame o
p p p TIP328 p a4 9
1 ICs ! 'ICs 40 - - N BUFF mﬁgr\w. lICs BC1088 12p BC337 9 BF436 25p TIP33A 33 2N3444  89p
T biL FCHILD NAT, Ecmos DL ReA e TTILDIL 74-_N 8C109 10p BC338  12p BF459 24p TIPA1A 30p 2N35B3  89p
51 7408 --N T 16p 45p 289 45p 759 | M 14 £CMILD NAT. | BC1098  12p BC3B4C  9p BFR3g 22p TIP41B 35p 2N3638 ap
150 34p 45p 74p €104 | 238 00 210 a3 298 00 SIGNETICS BC109C 12p BC461  29p BFRA0 22p TIP42A 30p 2N3702 70
196 00 216 138 240 01 7 " 299 01 BC116A  9p BC477  19p BFR41 22p TIP42B 350 2N3703 9p
197 01 217 139 241 02 272 4§ 300 02 327 5P 450 | BC134 9p BC478  19p ' BFRS0 19p TIP47 42p 2N3704 70
198 02 218 155 242 06 7 47 301 03 773 BC137G  19p BC479 19p BFR79 27p TIP110 39p 2N3706 7p
199 03 219 157 243 07 274 49 302 04 328 H14 | BC140 17p BC546 9p 8FRBO 27p TIP111 89p 2N3710 7P
200 04 220 160 244 08 275 s0 103 06 329 ] BC141 19p BC547 9p BFRBI 27p TIP112 29p 2N3711 9p
201 05 221 161 245 09 276 51 300 07 330 80 BC142 19p BC5478B 9p BFT60 59p TIP115 39p 2N3771 89p
202 08 222 163 246 w | 60 305 08 331 8s BC143 19p BC5488  9p BFX29 17p TIP116 89p 2N3772 £1.29
203 09 223 164 247 1 278 68 306 10 god 1 M0 BC147 9p BC549B  8p BFX85  25p TIP121 36p 2N3773 £1.39
204 10 22 174 248 12 279 69 307 13 gg’ o BC148 9p BC55 9p BFXBS 17p TIP122 89p 2N390 6p
205 11 226 193 249 13 | 280 710 308 12 R % BC1488  6p BC557A  6p BFY50 19p TIP126 36p 2N3904 9p
206 20 226 21 250 M| mn 309 16 ) AL BC149 9p BC558 9p BFYST 21p TIP141 89p 2N3905 9p
200 27 221 240 251 15 282 16 310 17 ggg ‘09 BC157A 9p BC558A 6p BFYB1 £1.39 TIP2955 39p 2N3906 9p
208 32 228 244 252 6 | 283 18 31 20 u BC1S8A  9p BCS5S 9p BSW67  29p TIP3055 39p 2N3947 9p
208 1 | 229 s 253 17 | 284 81 32 2% 338 145 | BC169A  9p BCS59B  Bp BSWES  29p TIS9O 8p 2N4030  29p
210 8 | 230 251 254 18 | 285 g3 313 27 339 151 BC161 19p BCY33  69p BSX20 9 TIS91 6p 2N4340  39p
211 90 [ 231 259 256 19 318 30 30 183 | BC171 6p BCY34  79p BSX29 ~ 19p ZIX212A 6p 2N4358  39p
212 93 | 232 283 258 20 45--N 315 32 341187 BC1718  7p BCY39  89p BU1I0Z £1.69 ZTX450 19p 2N4B71  39p
23 108 | 233 367 %51 21 75p €1.15 35 37 42 161 | BC1728  7p BCYZO  14p BUIO5 £1.69 ZTX451 19p 2N4920  39p
218 122 | 234 314 258 22 | 286 02 "7 38 343 165 BC172C  9p BCY7!  15p BUII3 €135 2N696 19p 2N4991  29p
215 123 235 393 259 23 287 11 38 20 344 174 BC177 12p BCY72 12p BU126 £1.02 2N698 19p 2N5296 39p
260 2 288 12 asp 345 m 8C178 12p BCY91 6p BU132 99p 2N706 12p 2N5320  29p
48-_N LOW PROF IC 26 25 289 16 39 a2 5 104 | 8cre2 Sp BD112  89p BU205 £1.69 2N918 12p 2N5322  29p
209 SOCKETS 262 21 | 290 18 320 45 S BC182A  6p BD115  29p BU206 £1,59 2N930 19p 2N5360  29p
236 00 BY T STNFORD 263 28 291 20 321 47 4 194 BC1828 6p BD116  29p BU208 89p 2N1304 89p 2N5415 29p
i 264 29 | 292 28 w | 348 197 BC182L 5p BD131  29p BU326A £1.02 2N1305 89p 2N5447  29p
a 83 323 '2:::55; ;: 265 30 ;93 3g 122 50 350 393 BC183 Sp BD132 29p BU406 89p 2N1308 89p 2NS5449 29p
266 35 34 3 kbx) 51 .
— 08 | 355 16pmcC93 Tp -
267 40 295 43 324 03 74H04 20p PUTS REG
— 10 | 356 24pin IEW 15
- BRI S::,Ew 2y | 268 41 | 238 66 a5 70 | 70 200 ) o DUMS FETS 597 BRY39  24p | 601 LM309KE£1.20
269 42 | 291 85 3 N e ggv ADDITIONS ggg gxgg;g 24p | 598 MEU21  9p| 602 CA30B5 40p
p - p | 599 2N6028 12p| 603 LM317K £1,90
Crimson Components Ltd., 101 St. Leonards Road, Windsor, Berks. SL4 38Z 7sis sop f — ANZS §}: 596 2N5489 40p uJTS 604 LM723CH 35p
600 2N2646 48p| 605 LM723CN a0p
b= ORDER FORM CUT ALONG DOTTED LINE AND FOLD e s s comm s cmmm omme omme meed wmmw ommm o wmee — s c— — — e w— — i m— —
PRICES FIRM UNTIL 30.12.81 STOCK LIST ENC. S.A.E. A5 153p.
ary ITEM No. g\QUIRIES WELCOME FOR QUANTITY 100+ BUYS
NICK NACK FREE WITH EVERY ORDER
A NAME
a - DATA ON ABOVE 35p SET
T
b ° CRIMSON
R
E . COMPONENTS LTD.
S ; e m 101 ST, LEONARDS ROAD
Credit 60 days to companies giving two trade refs. 2
S  itemised invoice included with every consignment. WINDSOR

Orders less than this will be accepted, but 25p must be

supplied.

included to cover handling/postage and no invoice will be
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LECTRONICS

CONCISE PARTS

NS

>N AMBIT’S NEW CATALOGUE

OUT NOW!

In an attempt to collate and organize our burgeoning ranges
of ‘stock’ components (now over 7000 line items), we have
at last produced a ‘concise’ 80 page parts catalogue to
supplement the popular ‘Tecknowledgey’ series of ‘wordy’
applications catalogues, which now lists a wide range of basic
components - as well as our unique RF and Communications
components. The World of Radio and Electronics contains
everything the informed electronics user needs, at prices
which we guarantee will match the lowest on the market for
equivalent product.

Prices appear on the page alongside the part numbers, and
the catalogue is now updated quarterly - available either
direct from here (60p all inc) or at most newsagents and
bookstalls where you can find electronics publications. So
as well as all the ‘run-of-mill’ items like resistor, capacitors,
hardware, solder etc - you now have the first genuinely
complete parts source for the radio, communication, elec-
tronics, computer user.

Ambit International
200, North Service Road,

Brentwood,
Essex CM14 4SG

e
y
THE BODY OF ANY
SYSTEM
Lets face it — you
can’t produce as crisp
an image on a
y domestic T.V. as you
can on a Crofton

monitor.

TYPICALLY

9" Crofton Monitors

P4 White £64.97
P31 Green £77.62

These Monitor prices are dependant upon Sterling/Dollar conversion rates.

Phone us for up to date prices.
SHUGART FLOPPY DISK DRIVES
No case, No Power Supply

SA 400 5% S.5.5.0. £149.05
SA 450 5%” D.SS.D. £283.31
SA BOO 8" $.8.5.0D. £340.52
FLOPPY DISKS — BOXES OF TEN

Single sided  35/40 Track £ 26.45
Double sided 35/40 Track 5%" £ 37.95
Single sided 77 Track £ 41.40
Double sided 77 Track 5% £ 47.15
Single sided 8 £ 40.25
IKEGAMI 12" MONITORS

P 4 White £171.50
P31 Green £184.97

2/3° FULLY INTERLACED C.C.T.V. CAMERAS £149.00
ALL THE ABOVE PRICES INCLUDE V.A.T. AND
CARRIAGE
ACCEPTED ~— Small surcharge  [a.ce.
CROFTON ELECTRONICS LTD

F =
35 Grosvenor Road, Twickenham, Middx TW1 4AD
01-891 1923/1513

ALL MAJOR CREDIT CARDS

RADIATION DETECTORS

“@ THIS DOSIMETER

WILL AUTOMATICALLY DETECT
GAMMA AND X-RAYS
8 UNIT IS SIZE OF FOUNTAIN
PEN & CLIPS ONTO TOP POCKET
W PRECISION INSTRUMENT
METAL CASED WEIGHT 202
@ MANUFACTURERS CURRENT
PRICE OF A SIMILAR -
MODEL OV#R £25 EACH
British design 8 manufacture
Tested & fully guaranteed
Ex-stock delivery

Henrys &5

”FREE
RE-CHARGE SERVICE ||
AFTER PURCHASE

!s.ss inc vat ot
Post & Pack 60p

Ideal for the experimenter
_COMPLETE WITH DATA

404 EDGWARE ROAD. LONDON W2 1ED

Ly

PARNDON ELECTRONICS LTD.

Dept. No. 21 44 Paddock Mead. Harlow. Essex. CM18 7RR. Tel: 0279 32700

RESISTORS: /s Watt Carbon Film E24 range + 5% tolerance. High quality resistors
made under strictly controlled conditions by automatic machines. Bandoliered

and colour coded.
£1.00 per hundred mixed. (Min 10 per value)
£8-50 per thousand mixed. (Min 50 per value)

Special stock pack. 60 values. 10 off each £5-50,

4 Way 86p each. 6 Way £1-00 each. 8 Way £1-20 each. *ﬁ
DIL SOCKETS: High quality. low profile sockets.
8 pin - 10p. 14 pin - 11p. 16 pin - 12p. 18 pin - 19p. 20 pin - 21p.
22 pin - 23p. 24 pin - 25p. 28 pin - 27p. 40 pin - 42p.

DIODES:

IN4148  3p each. Min order quantity ~ 15 items.
£1-60 per hundred

DIL SWITCHES: Gold piated contact in fully sealed base - solve those

programming problems.

ALL PRICES INCLUDE V.A.T. & POST & PACKING — NO EXTRAS
MIN. ORDER - UK. €1 00. OVERSEAS £5 - CASH WITH ORDER PLEASE

S
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* 45 Ranges
* High Accuracy: 20k 2 /VDC

Anti-parallax mirror.
Shock resistant ABS Case.

AC VOLTS: 7.5-25-75-250-750-1500V
DC Current: 50u A-0.5-5-50mA-0.5-2.5A
AC Current: 2.5-25-250 mA-2.5-12.5A
Resistance: 0.5 to 2MQin 4 ranges.
dB: -10+69

* Full Protection: Mains across resistance ranges? no
problem just replace the quick-blow fuse.

*
*
* Optional high voltage probe for TV - Radio servicing.
*

Supplied with shock proof plastic case, test leads, spare
fuse and multilingual instruction manual.

DCVOLTS: 0.15-1.5-5-15-50-150-500-1500V

Ballistic capacitance: 100-1000 ; F-10-100mF

PANTEE ntropuces THE NEW MAJOR 20K

An outstanding new entry to the world of Electronic Servicing

ACORN COMPUTER
announces the
RGB PAL ENCODER

Acom announce areliable, high quality, off-the-shelf
RGB-input PAL encoder with intercarrier sound.

High Quality Colour Graphics

The Encoder accepts Red, Green, Blue and synchronisation
signals and converts them to a composite PAL colour video
signal. This is then modulated onto a UHF carrier to produce
an output on Channel 36 suitable for feeding the aerial
socket of a standard domestic TV.

Standard System - Qutstanding Features
The board is a short Eurocard operating from a single S volt

supply and designed to fit a standard Eurocard rack. The
board will also drive a monochrome TV to give a black and
white picture with the intermediate colours appearing as
differentlevels of grey.
The circuit includes a sound input, and the sound sub-carrier
oscillator may be tuned to either 5% MHz or6.0 MHz.
Separate presets are provided for accurate setting of the
spot frequencies forthe colour and sound sub-carmiers.

write to:

[Tdealfor Prestel/Teletext Systems]
‘ RGB/PAL Encodex Department,
ACORN Acorm ComputersLtd.,

COMPUTER cimbrice, cuzans.

For more information and price structure
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The firm for Speakers

Just will bring you the latest Wilmslow Audio

80 page catalogue packed with pictures and specifications
of HiFi and PA Speaker Drive Units, Speaker Kits,
Cabinet Kits ... ..

1000 items for the constructor.

CROSSOVER NETWORKS AND COMPONENTS.
GRILLES, GRILL FABRICS AND FOAM. PA, GROUP
DISCO CABINETS — PLUS MICROPHONES -
AMPLIFIERS — MIXERS — COMBOS - EFFECTS -
SPEAKER STANDS AND BRACKETS - IN-CAR
SPEAKERS AND BOOSTERS ETC. ETC.
* Lowest prices — Largest stocks *
* Expert staff — Sound advice *
* Choose your DIY HiFi Speakers in the comfort »
of our listening lounge.
{Customer operated demonstration facilities)

* Ample parking *
* Access - Visa American Express accepted *

[ eV BB [
S
i a8
N Sposws 0625 529599

35/39 Church Street, Wilmisow, Cheshire SK9 1AS

Lightning service on telephoned credit card orders! \(—U)//
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—
AUTO TRANSFORMERS |
+VAT |volages available: 105, 116, 190, ‘ OTHER PRODU CTS ‘
15% 20;), 1%. 220, 230, 240, for step up|
= and step down. AVO TEST METERS
30 VOLT RANGE (Split Sec) UK Post Ove t AVO 8 MK5. Latest Model .. rr £116.40
Sec Voltages available 3, 4, 5,-6, 8, 9, (DHEEs QAR DEITEL ) AVO71 | E ics & £45.40
10, 12, 15. 18, 20, 24, 30V or 12V-0- Ret.  (Watts) £ P&p cetionicy v Personal Attack °
12Vor 168V-0-15V. Voltages stated are on full load | 113* 15 273 100 AVO73 [ TV Service .. £63.90
A ] 5 64 80 441 120 [§ AVOMMS Minor.......... . £40.50 Alarm
Ref. 30V |15V Price ’;%PO Continuous Ratings 5‘; ;28 1%33 }3‘2 AVO EM272 316KQ/Nolt input Z. .€67.10 | Emits ear deafening
1_}3 ? ; g.gg 135 — o7 500  12.09 1’84 AVO DA116 L.C.D. D!g!lal ..... = £121.70 SCRE.ECﬂ wpming
5 ié 6386 120 60 VOLT RANGE {Split Sec) 84 1000 20.64 2.20 AVO DA211 L.C.D. Digital {Han, £57.00 | tone. Lipstick size.
20 3|6 739 1.44 Pri 120/240V. \{Ollagleas ;‘3"“2"? 93 1500 26.61 OA. AVO DA212 L.C.D. Digital { Held)......£74.00 | £3.45 P&P 30p.
21 al.8 7o ait60) 1 10 L oI R s 95 2000 38.31 OA | Battery MEGGER BM7/500V. £65.30
51 5(10 1086  1.60 30V.0-30V. 73 3000 66.13 QA Wee MEGGER hand crank... .. £97.20
17 6112 12.23 }.;g ot y; f ggg gggg g:{;g 8':' Plus P&P £1.32 + VAT 15%
88 8|16 16.4! 4 mps Y . A All Avos Meggers & accessories available.
1.84 Prl P&P o 40. .
38 }g gg ;?;gg QA 7283 60?’5 32\/ 4.czs7 1.20 AN 812209200 EDUCATIONAL METERS SPECIAL OFFER
M. Coil
3; ;3 28 §§1§ 8':: }g? ; 3 232 }f;g Constant Voltage Transformers {1%) (‘)-10A.°6-3ov. Freestanding large scale 25W Solden’ng Iron to BS
= . 125 3 6 12.10 1.72 Clean mains to computers/peripherals easily read meters with top screw Spec. £1.75 P&P 30p + VAT
50 VOLT RANGE {Split Sec} Pri 120240V] {33 3 8 13.77 196 [250VA. 98.00| terminals for guick connections. £4.50 159
Sec \‘Iglt;goes;gai?gle 5,2(7>, 80 ;g 13, 40 s/ 10 17.42 1.84 500 VA. i . P&P 66p + VAT. Size 75x 78mm scale.
, 17, 20, or 20V-0-20V or 120 6112 19.87 2.04 1000 VA Soldering Irons CN240 15W & 25W £4.58
;5:1'0'25V4mps o }g; 1% ;g g;.g% 8; Also I.C. A NTEX each. Safety Stand £1.75 P & P 52p each.
ef. 50V 25V ce P&P d voltage fluctuations. =
102 Y 3.75 1.20 189 12124 37.47 OA P.W. Purbeck oscilloscope transformer 250-0-250;
103 1| 2 457 1.20 Appointed  Distributors  of  Galatrek 6-3V; 12.9V (author approved) £9.42£1.04
:gg :2’ : ;2123 }88 12 0:'2242\(/) (3201 20—'(l)s-12V sl‘;\pr(i)lzrs‘ers & Voltsafe cutouts.
f g - Vi
106 4| 8 1282 1.72 Amps Pr De-Soider Pumps — Spring loaded quick action button
107 6|12 16.37 1.84 |Ref 12v mgdv Pric P&P o release for one hand working. Large £5.86 P&P 35p+VAT. Small
118 8|16 2229 220 [111 05 | 025 242 095 'SV:T Hapoel 7Y 0'7'5\{,)&,, £5.17 P&P 30p+VAT. Replacement tips Small 65p+VAT. Large
119 10§20 2748 OA [213 10 | 05 290 100 (| . P 86p+VAT.
109 12124 3288 OA. Zr‘; % ; 222 }gg 172 1A 3.26 1.00
85 05 25 6.16 120 173 2A 3.95 1.00 Telephones — Latest model 746, new, 2 tone grey £11.50 + VAT, ivory]
e o P toD, b, ™|l 70 8 3 899 120 1 3A 213 120 §£1250 4 VAT. PGP £1.20 + VAT. 3 al
¢ 60-55- A o ;|08 8 4 816 g . j ’
AR R DR TR S IR I 2500 800360 S0 I 4100/ O e B0 ©
i 220722212300285,28 00yl b 17 [T 8 11.78 172 R ILY: (s 1K1/1K2/1K3/1K6/1 TSk ORI 2O KB AT B/
*07 20 464 12011 s 20 D L S Pri 120/240V 100K/110K/120K/ 130K/ 180K/220K/2 7Q0K/300K. P&P 500 + VAT.
149 60 7-37 120 1726 B0 30 4041 OA.|2_ windings 0-36V-48V 1o givef i 1
120 e E : 36-0-36V o 48-0-4V or 72V or S6V] oy sﬁgfdfrf}ﬂ?ms(}‘é"as"f'ﬁ?s o BATTERY ELIMINATORS
o = - I into socket b
152 250 witd61 . 42ifia) [y, HECREEMERQIMINISTURES Amps  Ref.  Price  pae 12V DC » 300 MA outout £5.10
154 500 2282 220 (336 08 Yo% £ Pep : PANEL METERS PRP 6O + VAT
2.83 050 72v 36v p + VAT.
ips ool aeins —ondilpral vatial Koo' 3.14 1.00| 96v 48v 43mm - 43mm _82mm  78mm 6.7x5, 9v 300mA £4.60
157 1500 5682 oA [,13 100 903 235050 1 2 431 812 144 UiEoaRe 6iz0, B00MS, 89 BRIDGE RECT|
158 2000 67.99 QA 1235 330,330 0-9,0-9 - 2.39060] 2 4 432 1335 1.22 05004A  6.95 O500uA 670 R IFIERS
159 3000 95.33 94 (207 500,500 0-8'9,0-8-9 3.05095| 3 6 433 1647 196 0 1mA §.95 0 1m 6-70 | 100v 254 £1.80 500V
*Pri 0-240V Sec 115 or 240V OA 1208 7a.1A 0-8-9.0-89 3.88120] 4 8 434 20065 204 Q 30v §.95 030V 6-70 .
State sec. volts required. %‘?ﬁ ggg :2!88 O;g 8—;8 219 (1)88 g }(2) gg gg.gg 6%0 - — - o
) -20. 0- 3.08 1. : A _— .
" CASED AUTO TRANSFORMERS  |224 700(DC) 20-12-0-12-203,75 1.00| 8 16 437 40.03 OA. R D e ramenre £0:58 P&P20p
240V cable in 115V USA flat pin outlets |29 1A, 1A 0-15-20 .09 1.20 i : £1.44 . VAT.
YA Fricer S\BSIE Ret 1508 1a o 2321251 spiit Bobbin Type. Pri 0-115, 0-
6-55 56wW o & 4 1.2 P obbin Type. - , .
2 gisgll o sow 239 50 12012 2:88 050 | 175 Sec Vollages avoiable 3,4, Barrie Electronics Ltd.
i 4 500 -0- 190-44| 5.6.8 9, 10, 12, 15, 18, 20, 24,
130 1t dd aw|2sa fo o O v, o 12.0-12 or 15-0-3v. 3, THE MINORIES, LONDON EC3N 1BJ
§ amp .06+98p. P. B
1%%00 ;8;-? ggg 3647\\//: Send 20p stamps for Catalogue. Prices| 2 amp (10} £4.11 + EI.IDOp PP TELE.PHONE' 01-488 3316/7[8
2000 54.97 OA. 95W correct 21/4/81. +VAT. NEAREST TUBE STSTIONS ALDGATE & LIVERPOOL ST
NICKEL MIUM BATTERIE
AA(HP7) SUB'C'  ‘C’'(HPY1) °C’'(HP11) ‘D’'(HP2) PP3
- — 0.5AHr 1.2AHr 1.66AHr  2.0AHr 4,0AHr 0.1AHr
1-24  £0.88 £1.38 £1.69 €2.25 £2.97 £3.79
o oow nmo oom on 4y
100up  £0.70 £1.16 £1.a1 £1.87 £2.47
DA'A Boox All cells are brand new full spec devices from reputable mafrs. All Nickel Cadmium cells {except
PP3) are supplied complete with solder tags and are 'VENTED’ devices suitable for fast charge.
T CHARGERS - single or dual O/P to charge PP3, AA or SUB ‘C’ ceils in 12-14 hrs {chargers will
11th Edition A M Ball charge ‘C’ and ‘D" cells but with longer charging time). Units supplied complete in plug ?o;; cas‘e
with ﬂving leads. Number of cells ?10 max} in series and type must be specified for each re-
Half a million sales since first publication uired Oy peniorJEgos
10,000 American, European and Japanese devices N o/ ARGEREZSe
’ ' DUAL O/P CHARGER £5.72
Alphanume"c 'lStlng of _dewces TRANSFORMERS ~ as used in chargers. 2 x 12 volt 0.25 amp secondarys 240v primary, tag
A completely revised edition goonectionsIBiERjeacty T T
3 eques, ¥.0.'s L1 or t0 -
in this completely new and rewritten ed‘ition of Badio Dats and rzn}aégmer&:gi% free_with SOLID STATE SECURITY,
Valve and Semiconductor Data the devices are listed P&P 10% if order less than o 5% if Dept. (PE), Bradshaw Lane,
in alphanumeric order to simplify reference. It A e DO O T Parbold, Wigan, Lancs.
presents data on more than 10,000 semiconductor to the total order. Telephone 02576-3018.
devices from the major American, European and
Japanese manufacturers and there are separate -
sections devoted to transistors, FETs, UJTs, diodes, CELESTION Bﬁlsg HARD ALLAN
n . n PIEZO HORN TWEETERS
rectifiers, optical semiconductors, triacs and SCRs. FANEBOSENEN Yo 1o 100 wary uc Mo
Device outlines and pinouts are also included. This ason M8 socogrorsdlrs
. . . ‘ohm: .
collection of data is essential for all designers and 12nsow ke Ty o
constructors of electronic equipment. Ehcg | Hewes chromed ;:;‘g:'"::
e oy ©
276 x 219 mm 184 pages lHustrated L Avmogu £ Crambar
0408004797 £5.50 Paperback "l CAGSSOUBRS
CB Antenna & Accessories
in stock now!! 100W 8 ohm 2 way
Write for full detaits of all our books — or in case of difficulty " 100W 8 ohm 3 way
send cash with order to Patricia Davies, Marketing Manager
at the address below ' 9 g Stockists of leading makes of Disco Units 20 ey ey
E & Lighting Equipment. 60W 8 ohm 2 way
= 3 o CITRONIC, FAL, TK, ICE, Al prices include VAT #t 15% Mail Orders waicoms.
Newnes Technical Books ?3 dtl\l”SIonﬁo?: OPTIKINETICS. PLUTO.
=& X Borough Green. Sevenoaks, Kent TNI8 BPH utterwortns Give your cabinets the professional 3
|
(PE 9/81) finish. USICRAFT
=/ Send 2 x 14p stamps for illustrated w 303 EDGWARE ROAD,
catalogue. ’ LONDON W.2. ENGLAND
ORDER NOW from your local bookseller o LA R e W
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UK101/VIDEO GENIE/
SUPERBOARD

PRINTERS:::

The EPSON MX80

Friction and tractor feed printer
with very high quality output, true
lower case characters etc. We are
able to offer these units at a very
special price to members.
Telephone now for further details
of the printers and our special
offer.

GRAPHICS::: Only £67.85 or
£72.35 {ready bullt). A complete
unit to plug into the UK101 or
Superboard. Any display size or
monitor, the- PCB suits all
systems. Design your own
graphics, 3d diagrams, Hi res
graphs and much more. Send
now for complete details.

VIDEO GENIE & UK101:.
Sound Board. This ever popular
kit (or ready built unit) is now
available for the Video Genie. The
only totally complete kit on the
market. A1 leads, speaker amp
and software supplied. Proper 40
pin to 40 pin Jumper, simply plug
in and go. Only £40.20.

HERE AT LAST!

The Beginners Guide To
Programming By Adrian Waters

This booklet will provide you with
simplified, easy to understand instruc-
tion on programming your computer.
The booklet covers, BASIC, Machine
Code Hardware and in greater detail
PEEK, POKE USR{X) and Graphics. It
also explains real time programs and
games as well as a handful of simple
hardware modifications.

This will shortly be followed by
Intermediate and Advanced instruction
booklets to cover every level of pro-
gramming.

Learn and get the most from your
Superboard or UK101 - details about
availability and cost by telephone or
post.

A REAL ALTERNATIVE
TO DISC

Are you put off by the price of a disc
system? Then perhaps our file handling
& fast tape storage unit will be of in-
terest. High speed storage of data and
programs with complete computer con-
trol, absolute security with a really low
error rate. Further details on request.

PERSONAL COMPUTER WORLD SHOW::: Come and see us at
Stand T7 of the PCW show. All our products will be on show and we
will be selling various kits etc at special Show prices.
All our prices INCLUDE VAT & P&P, User Group membership is still
£4.60 per 6 months.
Callers by appointment only please.

COMPUTER USER AIDS

9 Moss Lane, Romford, Essex RM1 2QB.
Romford 64954.

4}in x 3}in METER. 30pA, 50uA
or 100pA, £5.10. 50p P. & P.

MICROPHONES FOR

TAPE RECORDERS
DM228R 200 ohm with 3-5
and 2-5mm Jack Plugs
DM229R 50K with 3-5 and
2-5mm Jack Plugs £2.25
DM18D 200 ohm with 5
and 3 pin Din Plugs £1.99
Postage on above microphones

17p

£1.70

CARDIOID
DYNAMIC
MICROPHONE

Model UD-130 Frequency
response  50-15,000c/s.
Impedance Dual 50K and
600 ohms. £8.02. 50p
P.&P.

2in x 2in meters 500uA, £4.14,
17pP.& P.

60 x 45mm meters 50uA, 100uA,
500pA and 1mA VU meter, £4.00.
26p P. & P.

6V BUZZERS. 50mm diameter
30mm high, 52p. 15p.P. & P.

MULTI- METER

7N 360TR
20,000 ohm/volt
RESISTANCE
RANGES

X1, X10, X1K,
X10K

£13.30

P.&P. 75p

LP30 LOW PASS FILTER
Cut off frequency 30MHz
£3.50 post 75p

SWR9-SWR & FS METER
£10.20 Post 75p

CX3 CO-AX SWITCH

For one transceiver to 3 aerials
or 3 aerials to one transceiver.
150 watt £5.65 Post 75p

Plug £3.30.

PL259 Plug 33p; Socket 33p; PL259/S0239 Angled Connector
70p; 1 watt dummy lead 95p; 2m Rubber Neck Aerial with PL2569

POST ON ABOVE ITEMS 14p.

quantity quoted on request.

All above prices include V.A.T.
illustrated catalogue, S.A.E. with all enquiries. Special prices for

Send 50p for new 1980 fully

M. DZIUBAS

158 Bradshawgate - Bolton - Lancs. BL2 1BA
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<@ ICS have
N0+ helped thousands
?@6 of ambitious people

to move up into higher paid
more secure jobs in the fieid of
electronics — now it can be your tum.

Whether you are a newcomer to the field
or already working in the industry. ICS can
provide you with the specialised training so essential
1o success.

Personsl Tuition and Guarantesd Success

The -expert and personel guidance by fully qualified
tutors, backed by the ICS guarantee of tuition until
successful, .is the key to our outstanding record in the
technical training field. You study at the time and pace
that suits you best and in your own home, In the words
of one of our many successful students: ““Since starting
my course, my salary has trebled and | am expecting a
further increase when my course is completed.’

City and Guilds Certificates

Excellent job prospects await those who hold one of these
recognised certificates. ICS can coach you for:

Telecommunications Technicians
Radio, T.V. Electronics Technicians
Radio Amateurs

Electrical Installation Work

-Diploma Courses

Colour T.V. Servicing
CCTV Engineering
Electronic Engineering & Mainténance

Computer Engineering and Programming

Radio, T.V. and Audio, Engineering & Servicing
Electrical Engineering, Installations & Contracting

Other Career Courses

A wide range of other technical and professional courses
are available including GCE.

Post this coupon or ‘phone today for free
Electronics careers guide.

Address

Age
To ICS, Dept 273L, Intertext House,
London SW8 4UJ
or telephone 01-622 9911 (all hours)
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SELLING OR
BUYING

A classified advertisement
could solve your problem at
very little cost.

RING LINDA
01-261 5846

SMALL ADS READERS

The prepaid rate for classified advertisements is 28

pence per word {minimum 12 words), box number 60p Whilst prices of goods shown
extra. Semi-display setting £9.50 per single column in classified advertisements are
centimetre {minimum 2.5 cms). All cheques, postal correct at the time of closing
orders etc., to be made payable to Practical Electronics for press, readers are advised to
and crossed “Lloyds Bank Ltd”. Treasury notes should check with the advertiser to
alyvays belsent registered post. Advertisements, toge't!\er check both prices and

with remittance, should be sent to the Classified availability of goods before

Advertisement Manager, Practical Etectronics, Room L T i 7
2337, IPC Magazines Limited, King's Reach Tower, X ng ;77 nonscued
Stamford St., London, SE1 9LS. (Telephone 01-261 issues of the magazine.

5846).

RECEIVERS AND COMPONENTS

2716°s (5V) MOTORDLA/JAPANESE, £4.40. 4 off £17.20.
2732's to order. IN4148 50 £1.25, 100 £2.00. BC107/8/9
Sprague equivalents 8.0p. VAT is included. P&P 40p under

MY CATALDGUE contains thousands of surplus electrical and EPROM PROGRAMMING SERVICE for 2716(5v)devices. £1 per
mechanical items. Price 40p or sent free with large tin of 256 bytes. £1 per copy. P&P 50p. N. J. Tobin, 8 Kingsfield
aerosol freezer price £1 plus 85p postage. J. A. Crew (PE) Road. Dane End, Nr Ware. Herts.

Spinney Lane, Aspley Guise, Milton Keynes.

NEW IMPROVED CHARACTER set in Eprom for your UK 101/
3 . L Superboard (Please state which). Includes double-density
E‘L?‘Taz?uz?)usgéygE;‘gf#gs‘é%"s's:g?‘ eslg;;[l}:“oac:il::. graphics. maths. electronic and gaming symbols for only
Wisbech. Cambs. 0945.4188 lmmed.i‘ate e 1 £8.95 (+50p P&P). Reprogramming service available.
ISDECT.IAMDS. - : J. O. Linton. 110 Duchy Road. Harrogate, HG1 2HB.

UR TV TUBES YOUR UK101 BASIC PRDGRAM in EPROM. Switch on an
Only the best. Two Year Guarantee. To fit most makes run! Using 5V, 2716. SAE for details. 22A, Hyde Rcad,

of TV. Suppl by mail order or delivered free Man- Mottram Hyde, Cheshire.
chester area. 22’ -£38 26''-£39. Complete fitting and

setting up in your home (Manchester area) only £20

or bring TV to me for fitting while you wait. 061 799

0854 24 hour answering service.

APOLLO ELEKTRONIKS
43 Clarke Crescent, Little Hulton, near Manchester. S\:c‘;:ni‘?u%e '1'::::“]':(:57“00(3'()~ An adventure, all in
PLEASE PHONE FIRST. MANY THANKS SUPERTREK (8K). Sall boldly through the unwerse,znpping
7.00|

moving Klin 'gons in real time. Supert graphics. (£
STARTRE
£6.00

UK101 SOFTWARE ON TAPE
from the guy who wrote “Le Passe-Temps™

i {8K). The old favourite, beautifully presented.
BALLARD'S OF TUNBRIDGE WELLS have moved to 54,
Grosvenor Road, no lists. S.A.E. all enquiries phone LUNAR LANDER. A real challenge. You won't get down in
k less than 3 hours. {£3.00)
Tunbridge Wells 31803. HANGMAN. Excsllem’graphlcs. P.E. said sol {£3.00}
BASIC TUTOR (8x4K). The only way to learn ~ at the

kaEyboard (£12,00)

PASSE-TEMPS, You NEED this, if you haven't already

GET LOST. UK 101e 3D Maze. 16K, 32 lines CEGMON only.

£10.00. Wessex Trading, 17, Cripstead Lane, Winch

BRAND NEW COMPONENTS BY RETURN
Electolytic Cnp-cltun 16V, 25V, 50V.
0-47, 1.0, 2.2, 4.7 & 10 Mfds. Sp.
22 & 478 IOO~78 (50V4&0 220—8p.
{60v—10p). 470—11p V—16p), /15V—16p.
1000/25V—1Bp IOOO/AOV 5p.

oloctrolvncl

d Ti
01, 022, 047 10 @ 35V, 4.7 @ 6:3Vv — 14p.
2.2/35v, a- 7/25vV—1 5p. 10/25v,  15/16v—20p.
2216V, 33/10v, 47/6v, 68/3v & 190/3\/;18%0‘

15/26v,  22/26v,  47/10v—35p. 716

Subminiature Ceramic Caps. E12 Series 1D°V.
2% 10 pf. (t’u 47 e'.—Jp. 56 pf. to 330 pf.—4p.
3 | 47

10% 9 to 00 pt. -48
Vertical Mounting Ceramic Plata Caps. o
E12 22 pf. to 1000 pf. E6 1500 pf. to 47000 pf—Zp.

Polystyrene E12 Series 63V. Horizontal Mot

10 pf. to 820 pf.—3p. 1000 pf. to 10,000 p'—dp.

Miniature Poly.-tor ZSOV Vert. Mtg, E6 Series,

‘01 to -068—4p. - g 15 22—6{ -33, -47—10p,
-8 p. 1- 2p.

8 — 12p. 1.0
7—3p. -01, -0224p, 04, -05, 0-1—Bp.

e Film Resi H bh. E12 Ser, §%.

0-126W  mixed carbon/metal 100 to 1MO—1p
0-25W Carbon 1Q to O (10% uver 1MOQ—1
(€24 Series av. in *W Fitm to 5M8
0.25W, O- 5w a. 1.0W Mala| Film 100 to 2M20—2p,

1N414i N4002—4p. 1N4006—8p. 1N4007—7p:
8C107/ 9 ac147/a/9 8C167/8/9, BF195 & 7—10p.
8 Pin ic's. 741 Op. amp.—18p, 556 Timer—24p.
Dil Holders pln—9%p. 14 pin—12p. 16 pln—‘l:g.
LED's 3 & 5mm Red—10p. Green & Yellow—14p.
Grommets for 3mm—1}p 2 pce. holdevs Smm.. —Zg .

P

20mm. Q.B. Fuses -25, -5, 1, 2, & S5A—.

20mm.  Anti Suvge oA s 50A—~§p:

20mm.  Fusehoiders P.C. or Chassis  Mig.—Bp

Solid A1.knobs 15mm.—28p, 26mm.—38 38p. 30m:;n 2 g0p.
to 33V—8p.

400mW Zener diodes E24 series 2
Prices VAT inclusive Post 15p. (Fres over £5.00).
THE C.R.SUPPLY CO.
127, Chesterfield Rd., Sheffield S8 ORN.

2:2 — 24p.
03:-' (Poly&g‘;r) Film 1OOV Vertical Mounting.

Ani d demo. £5.00. Dave Henniker, 59 Moredun Park go' it. (ggtglNAL PROGRAMS siblsalIE
. hese are compa e 8 onitors
Gardens. Edinburgh EH177LQ. and are available for 16x48 and 32x48 displays {including
, d Superboards|.
BOURNEMOUTH/BOSCDMBE. Electronic components spe- HARDWARE
cialists for 33 years. Foresters (National Radio Supplies), ::n";e”":" "’a""":-";n"s's"'g:'s‘:’ r"‘;' d"‘as ";‘:t"'l';gal';ew '1;‘:0‘3/"
e
Late Holdenhurst Road. Now at 36, Ashley Road. UK101/Superboard. These k|?s are cgmplete lnvsvery way:
Boscombe. Tel. 302204. Closed Weds. fully socketted high quality PC8, all components, switches etc,

plus preformed cable assembly for easy interconnection to J1,
or our

BLACKPOOL AND THE FYLDE. For components come to Eteson MOTHERBOARD SYSTEM. Now’xou can add on all those
Electronics. 15B Lower Green, Poulton-Le-Fylde. Tel. :;’::t:"(s"y P"","d” sight, yes EIGHT, fully buffered J1 type

885107.Mail order too—S.A_E. lists. 8K STATIC RAM BOARD. (£47.25)
HI-SPEED CASSETTE INTERFACE. At last, a system that
works. COMPLETELY RELIABLE 4000 band (8000 with

1920's ONWARD VALVES, wireless, SAE Sole Electronics, PE reasonable cassette) plus software for named file handling. A
37, Stanley Street. Ormskirk, Lancs. L39 2DH. dellght to use. {£19.50). For software in EPROM, add £6.00
VIDEO ENHANCEMENT. Switch calectable 16x48 or
32 x48 displays without butchesin, 'mputer. {£19, 50)
MZ80K NUMERIC KEYPAD and unshifted cursor controls gﬂ't(:nistt;r“EoPaoaAoS‘{an—gu(v::;;ossg:tg:r& : 2.50
replaces graphics characters, eprom details. SAE Antronics, available in EPROM for £12.00 pius c::(ml:‘e:g:: 1“{‘6’8'}_%".;
I Cairnhill Gdns, St Andrews K'Y 16 8QY. in EPROM and BASIC V. fet oS-

MONITOR BOARD. Plug iito Monitor socket to provide
sv\vlitclh saleﬁliionso'a%qllgt Eﬂggﬂs. (£11.70) 9

AVAILAB H LY: EPROM Pragrammer, PIA/Sound
BOOKS AND PUB“CAT'ONS Board, Analogue Board and something rather nice on the

graphics side
Al inclusive prices — absolutely no hidden extres.

DUT OF PRINT Book Service, 17, Fairwater Grove (E)‘ Please write or phone for further details:
Cardiff. Send SAE for details. A. KNIGHT (Dept. PE),
28 Simonside
Ormesby,

ANY SINGLE SERVICE SHEET £) L.S.A.E. Thousands
different repair/service manuals/sheets in stock. Repair
data your named T.V. £6 (with circuits £8). S.A.E.
Newsletter, pricelists, quotations. AUS (PE), 76 Church

Claveland.
Tel. (0642) 321266.

300 SMALL COMPDNENTS, transistors, diodes £1.60. 7 Ibs
Assorted Components £3.95. 10 Ibs £5.25. PCBs 114" x
8", 60p. 1 Ib weight assorted 80p. Fibreglass 11" x 5 £1.
11 x 10" £1.80. Fourty 74 series ICs on panel £1.60. 500
capacitors £3.00. List 20p refundable. Post 50p. Optional
insurance 20p. J.W.B. Radio, 2, Barnfield Crescent, Sale,

Cheshire M33 INL.

PRINTED CIRCUIT BDARDS dcs:gnezL Realistic prices. Manu-
factured/delivered or bled. Quick
delivery on one-offs or multiples. Complete artwork/silk
screening service. Enquiries to: Bertal Designs, 66,
Harwood Close, Arnold, Nottingham. Tel. Nottm. 202049.

T & J ELECTRONIC COMPODNENTS — Quality components,
competitive prices. catalogue 45p. 98 Burrow Road,

Chigwell, Essex.

82

Street, Larkhall, L. kshire. (0698 883334).
L S SERVICE SHEETS
SOFTWARE BELL'S TELEVISION SERVICES for Service Sheets on Radio, Tv,
etc £1.00 plus S.A.E. Colour TV Service Manuals on request.
CARDBOARD COMPUTOR. Learn Assembly Language SAE. wilh enquiries to B.T.S. 190 Kings Road, Harrogate,
Programming and Computor Architecture. £8.97 inc. N. Yorkshire, Tel: (0423) 55885.

VAT. Also Solar Cells, Science Kits, Energy Books, Stir-
ling Engines, Space Blankets etc. Send 25p for lists.
Edencombe Ltd.. Dept. PM34. Nathans Road, North

Wembley, Middlesex HAO 3RX. PLEASE M E NTIO N
UK 101/SUPERBOARD OWNERS PRACTICAL ELECTRONICS

Do your string handling programs sometimes lock up? Does
FRE(X)sometimes cause acrash?

if so. th ed ine mask programmed BASIC 3
R(;m ‘wiclr;l zz:"r::lcd lgzzrg:::‘gnlk:lsion. Direct replacement - W H E N R E P LYI N G To
no mods. or soldering. " '
£7.50incl. P&P and leaflet.
; ADVERTISEMENTS

R. W. Stibbons,
3 Mansfield Drive, Haygs, Middx.
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EDUCATIONAL

CITY & GUILDS EXAMS
Study for success with ICS. An ICS homestudy course
will ensure that you pass your C. & G. exams. Special
courses for: Telecoms. Technicians, Electrical
Installations, Radio, TV & Electronics Technicians,
Radio Amateurs. Full details from:

ICS SCHOOL OF ELECTRONICS
Dept. 272L Intertext House, London SW3 4UJ
Tel. 01-622 9911 (al! hours)
Statc if under 18

TECHNICAL TRAINING
Get the training you need to move up into a-higher
aid job. Take the first s(er now—write or phone 1CS
For etails of ICS specialist homestudy courses on
Radio, TV, Audio Eng. and Servicing, Electronics.
Computers: aiso self-build radio kits. Full details from:

ICS SCHOOL OF ELECTRONICS
Dept. 272L Intertext House, London SW8 4UJ
Tel. 04-622 9911 (all hours)

State if under 18

COLOUR TV SERVICING
Learn the techniques of servicing Colour TV sets
through new homestudy course approved by leading
manufacturers. Covers principles, practice and align-
ment with numerous illustrations and diagrams. Other
courses for radio and audio servicing. Full details from:

ICS SCHOOL OF ELECTRONICS
Dept. 272L Intertext House, London SW8 4UJ
Tel. 01-622 9911 (alt hours)

State if under 18

CAREERS in Marine Electronics. Courses commencing
September and January. Further details, the Nautical

College, Fleetwood FY7 8JZ. Tel. 03917 79123.

TELEVISION COMPUTER
RADIO &
RADAR SERVICING

2% YEAR full-time Modular
Diploma course to include a high
percentage of practical work.

@ ELECTRONIC PRINCIPLES

@ MONO TV & CCTV

@® COLOUR TV & VCR
(

MICROELECTRONICS &
DIGITAL TECHNIQUES

® COMPUTERS &
MICROPROCESSORS

® RADIO & RADAR

Each of the above Modules are 13 weeks
in duration. Individual Modules can be
arranged for applicants with suitable
electronics background. !
Tuition fees (UK & Overseas) £1500
per year (i.e. £500 per Module).

Next session starts September 14th.

Prospectus from:

LONDON ELECTRONICS
COLLEGE

Dept: AA, 20 Penywern Road,
London SW5 9SU. Tel: 01-373 8721.

MISCELLANEOUS

FREE CATALOGUE. Send 14 pence stamp to Logig Designs.
168 Cauldwell Ha!l Road. Ipswich 1P4 5DB. Free 50 pence
voucher with first 100 catalogues.

THE SCIENTIFIC WIRE COMPANY
PO Box 30, London E.4.01-531 1568.

ENAMELLED COPPER WIRE
SWG 1lb 8oz 4oz 20z
8to 29 2.76 1.50 0.80 0.60
3010 34 3.20 1.80 0.90 0.70
3510 39 3.40 2.00 1.10 0.80
4010 43 475 2.60 2.00 1.42
44 10 47 5.90 3.40 2.39 2.00
48 to 49 15.96 9.58 6.38 3.69
SILVER PLATED COPPER WIRE
14 to 30 6.50. 3.75 2.20 1.40
TINNED COPPER WIRE
141030 ° 3.85 2.36 1.34 0.90
Prices Incl P&P, VAT.
Orders under £2 please add 20p.
SAE for List of Copper/Resistance Wire. Dealer
enquiries welcome.
Reg. Office, 22 Coningsby Gardens.

PRINTED CIRCUITS. Make your own simply, cheaply and
quickly! Golden Fotolak Light Sensitive Lacquer — now
greatly improved and very much faster. Aerosol cans with
full instructions £2.25. Developer 35p. Ferric Chloride 55p.
Clear Acetate sheet for master 14p. Copper-clad Fibre-
glass. Board approx. Imm thick £1.70 sq. ft. Post/packing
75p. WHITE HOUSE ELECTRONICS. P.O. BOX 19,
Castle Drive, Penzance, Cornwall.

SUPERB INSTRUMENT CASES BY BAZELL!, manufactured from
P.V.C. Faced steel. Hundreds of people and industrial users
are choosing the cases they require from our vast range.
Competitive prices start at a Low £1.05. Chassis punching
facilities at very competitive prices, 400 models to choose
from. Suppliers only to Industry & The Trade. BAZELLI
(Dept. No. 23), St. Wilfrids, Foundry Lane, Halton, Lan-
caster, LAl 6LT.

BURGLAR ALARM EQUIPMENT. Latest Discount Catalogue
out now! Phone C.W.A.S. Alarm 0274 682674.

SENSATIONAL FREE OFFER. Buy a Casiotone VL-1 Electronic
Musical Instrument and get a semi condtor pack absolutely
free. Comprising 10 7400. 10-BC183L. 1-7805. worth £2.60.
Send cheque/PO for £35.95 (no postage required) to — Micro
Musical Ltd.. Freepost. 37 Wood Lane. Coventry, CV79BR.
Offer closes 31/10/81.

insertions. | enclose Cheque/P.O. for £

ORDER' FORM PLEASE WRITE IN BLOCK CAPITALS

Please insert the advertisement below in the next available issue of Practical Electronics for

{Cheques and Postal Orders should be crossed Lloyds Bank Ltd. and made payable to Practical Electronics).

ADDRESS.........cccooveeee R

............ Hiceesisesesecaieassesitesesttaeseseserans

s Send to: Classified Advertisement Manager
PRACTICAL ELECTRONICS

Classified Advertisements Dept., Room 2337
King's Reach Tower, Stamford Street,
London SE1 9LS.
Rate:

E £ 28p per word. minimum 12 words. Box No. 60p extra.
Company registered in England. Registered No. 53626. Registered Office: King’s Reach Tower, Stamford Street. London SE1 9LS. E

Telephone 01-261 5846
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MISCELLANEOUS CONTINUED

LEARN

ELECTRONICS WITHOUT

SOLDER

Build electronic
circuits without solder
on a Roden S-Dec.
This has built-in
contacts and holes into
which you plug your components.
Sultable for all ages. Can be used
time after time. ideal gift for
students or experimenters.

Full instructions and 2 circuit
diagrams with each S-Dec. A \

Send cheque or P.0. to:- =
Aoden Progucls, Dep PE 3 k}é‘\
High March, Daventry, £3 8 5 e

Northants, NN11 4QE. [ plus 40p p.&p. each

PARAPHYSICS JOURNAL (Russian Translations): Psycho-
tronic Generators, Kirlianography, Gravity Lasers, Tele-
kinesis. Details: SAE 4x9’’, Paralab, Downton, Wilts.

WRONG TIME?

MSF CLOCK is ALWAYS CORRECT - never gains
or loses, SELF SETTING at switch-on, 8 digits
show Date, Hours, Minutes and Seconds, auto
GMT/BST and leap year, also parallel BCD out-
put for computer and audio to record and show
time on playback, receives Rugby 60KHz
atomic time signals, built-in antenna, 1000Km
range, GET the RIGHT TIME, £62.80.

V.L.F.? EXPLORE 10-150KHz, Receiver £16.50.

Each fun-to-build kit Includes all parts, printed circuit, case,

instructions, postage etc, money back assurance so GET

yours, NOW.

CAMBRIDGE KITS

45 (FW) 01d School Lane, Milton, Cambridge.

GRUNDIG STABILISEO POWER SUPPLY 2 amp pushbutton
selection 0-25 volt. Meter indicates voltage/current, over-
load protected, strong metal case £20 + £5.00. Also
millivoltmeters, multimeters, isolation transformers, signal
generators/tracers. All in working order. Ring 0391 841
631 (after 6pm) or S.A.E. to: A. Moore, S, St. Joseph’s
Park, Ballycruttle. Downpatrick.

QUARTZ LOCKED
ULTRASONIC ALARM

Detector and Control Unit — Type UAQ+P Features:—
No slignment reqd. — No interaction between units. Kit inc:—
F/G. PCB, punched ABS box, all comp. inst. Single unlt con-
struction — PCB screw connections 240V AC supply: with
optional NI-CAD battery back up, 15 to 20 ft detection
range, externally rresenabie.zo sec delay on leaving: 10 sec
delay on entry: 1 sec invalid movement delay: 2 min self
cancelling alarm: latching panic button facllity included.
240V AC UAQ+P Multitone Drive Kt £18.65
240V AC UAQ+P Multitone Drive & Relay

Qutput Kit £21.85
Above kits built & tested = Kit Price Plus £8.00
Multitone Sounder 95dB & 1mtr, 9 Tone QOptions £9.20

Keyswitch in ABS box £5.95; 2 x NI-CAD Batteries £9.50
Al prices Inclusive. CWO UK. SAE for further details.

GJD ELECTRONICS

105 Marper Fold Road,
Radcliffe, Manchester M26 ORQ.

DIGITAL WATCH BATTERIES. Any sort £1.20 each + p.p.
Send S.A E. or 15p with number or old battery to: Disclec,
511 Fulbridge Road. Werrington. Peterborough.

DIGITAL WATCH BATTERY
REPLACEMENT KIT

These watches all require
battery (power cell} replacement
at regular intervals. This kit
provides the means. We supply
eyeglass, non-magnetic
tweezers, watch screwdriver,
case knife and screwback case
opener, also one doz. assort.
push pieces, full instructions
and battery identification chart.
We then supply replacement
batteries—you fit them. Begin
now. Send £9.00 for complete
kit and get into a fast growing
business. Prompt despatch.

BOLSTER INSTRUMENT CO.
(PE28)
11 Percy Avenue, Ashford, Middx. TW15 2PB.

CAR RADIO SERVICE SHEETS. S.A.E. 49, Westbourne
Terrace. Reading RG3 2RP. 0734-53046.

SUPERB LOUDSPEAKER CABINETS built to your specification
or choose from standard range. S.A.E. for lcaflet M. G.
Saville. 63 Upper Shelton Road. Marston, Moreteyne,
Beds.
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RYDER ORGAN SYSTEM

The WW classical design for full-size
keyboards, including couplers. Expanded
range of p.c. boards & data available in-
cludes chorus, vibrato, combination stop
control.

Reverberation. A new compact solid-
state unit gives smooth natural sound.
Demo cassette, on loan, deposit £1.50,
refund £1.00. (Prices UK only}.

HIYKON LTD. (P), Woodside Croft,
Ladybridge Lane, Bolton BL1 5ED.

ELECTRONIC KITS. Largest range of kits in the U.K.
Everything from stroboscopic lights to transmitters, at un-
beatable prices. Send S.A.E. for frec catalogue to: Eastling
Electronics (Kits), 64B Hawthorn Road, Winton,
Bournemouth.

MAKE YOUR OWN PRINTED CIRCUITS

Etch Resist Transfers — Starter rack {5 sheets, lines, pads,
I.C. pads) £2.00. Large range of single sheets in stock at
43p per sheet.
Master Positive Transparencies from P.C. Jayouts in maga-
zines by simple photographic process. 2 sheets negative
paper, 2 sheets positive film SA4) £2.10. Photo-resist
spray (200 ml) £3.25 (p+p 55p). Drafting Film (A4) 25p.
Precision Grids {A4) 65p. 3
20p stamp for lists and information. P&P 3Bp per order except
where indicated.

Closed for holidays July 20th to August 15th

P.K.G. ELECTRONICS
OAK LODGE, TANSLEY, DERBYSHIRE.

.

PRINTEQ CIRCUITS BOARDS. Glass fibre tinned and drilled
Prototypes to batch runs. Quick turn-round, competitive
prices. Send S.A.E. for quotations. R. D. Electronics, 12
Whiteoaks ‘Road, Oadby, Leicester.0533 716273.

PRACTICAL ELECTRONICS P.C.B's

Drilled. I-5mm Glass fibre Fry’s Roller Tinned
APR 81 Speech processor EP502 97p.  Intruder
alarm EG513 £1.82
MAY 81 Digi Sounder EGS5 18-20 set of two £4.39
Multimeter EC 21/2 £2.29  Thermometer EC 20 98p
Minitune EC25 £1.94
Minute chimer £210
For lylt list and current peb's send SAE. Pcb's also praduced to customers own
mastérs. Trade enquities welcomed Wite for quots. CWO Please Postage —
add 35p postage and packing to complets order. Europe 70p.

PROTO OESIGN
14 Downham Road, Ramsden Heath,
Billericay, Essex CM11 1PU. Telephone 0268-710722

JUNE 81 pH meter EC24 £1.49

SECONDHAND ELECTRONIC TEST EQUIPMENT including os-
cilloscopes. generators, PSU’s. Norfab., Telephone Potter
Heigham (069-27) 721.

Cabinet and Flightcase Fittings

Fretcloths. Coverings. Handles, Castors etc., Jacks and
Sockets, Cannons, Bulgins, Reverb Trays, Emilar Compres-

sion Drivers, AKG Mics, Celestion Speakers, ASS, Glassfibre

Horns,
Send 30p Postal Order for illustrated catalogues to

ADAM HALL (P. E. SUPPLIES)

Unit G, Cartton Court, Grainger Road,
Southend-on-Sea, Essex $52 58Z.

CLEARING LABORATORY: scopes, generators, P.S.U.s,
bridges. analysers, meters, recorders, etc. 0403-76236.

KORTING COLOUR GENERATOR Model 82512, completely
overhauled by Decca. Perfect condition. £75.00. 01-886
4057.

RECHARGEABLE

BATTERIES

Private & Trade Enquiries Welcome
FULL RANGE AVAILABLE. SAE FOR LISTS. £1.45 for
Booklet. Nickel Cadmium Power plus Catalogue. Write or call:
Sandwell Plant Ltd, 2 Union Drive, BOLDMERE, SUTTON
COLDFIELD, WEST MIDLANDS. 021 354 9764.

*NEW SEALED LEAD RANGE AVAILABLE®

ULTRASONIC TRANSOUCERS. £2.85 per pair + 25p P&P.
Dataplus Develop 8! Cholmeley Road, Reading,
Berks.

SEEN MY CAT? 5,000 odds and ends. Mechanical. Electrical.
Cat Free. Whiston Dept. PRE, New Mills, Stockport.

PRE-PACKED. Screws, nuts, washers, solder tags, studding.
Send for price list. Al SALES (PE), P.O. Box 402, London
SW6 6LU.

TUITION

PAY AS YOU LEARN, postal mathematics tuition. 23, St.
Lukes Close. Middlestown, Wakefield.

FOR SALE

TELETEXT P.E./Marshall’s project. Complete kit almost built
cost £200 want £125 0.n.0. Telephone Scarborough (0723)
863564.

UK101 8K CASED plus Tape Recorder, 1-2 megahertz. 300-
600 band, Cegmon with tool kit in EPROM. Much soft-
ware and extras £275.00 negotiable. Phone Stevenage
69612 after 6pm. '

CADCOCAT: Components, Grabbags, Correspondence
Courses, Kits, Equipment. Write: Cadco, 67A, Jalan
Periasia, Johore Bahru, Malaysia.

HARTLEY DUAL TRACE OSCILLOSCOPE. Excellent condition
£90. J. Price, Bridge House, St. Davids, Dyfed, SA62 6PD.

SUPER BUY Hilki 25W Soldering Iron £3.90 plus 30p P&P.
Orders with cheque/P.O. McDonald, M.O. Dept. 72,
Strawfrank Road, Carstairs Junction, Lanark ML11 8RE,
Scotland.

P.Es NOVEMBER 1964-0CTOBER 1972 Complete (minusone).
Offers? Buyer collects. Southampton (0703) 860360,

NEW BACK ISSUES OF ‘PRACTICAL ELECTRONICS' available
90p. each Post Free. Cheque or uncrossed P/O returned if
not in stock. Bell’s Television Services, 190 Kings Road,
Harrogate, N. Yorks. Tel: (0423) 55885.

WANTED

WE BUY SURPLUS electronic components, PCB’s etc for
cash. Tel. (0703) 785862.

When replyting to
Classified Advertisements
please ensure:

(A) That you have
chearly stated your
requirements.

(B) That you have
enclosed the right
remittance.

(C) That your name and
address is written
in block capitals,
and

(D)  Thatyour letter is
correctly addressed
to the advertiser.

This will assist
advertisers in
processing and
despatching orders
with the minimum
of delay.
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ELECTRONIC TEL:O01

L& MODULES -689 4138

PROGRAMMABLE — 8
£114.90

P/P INS
£1.50

Complete

with blue

panel/white

letters

*8 channel-400W each
*16. 32, 64, 128 pauerns
*Automatic program recycle
*Adjustable crcle on/off speed
*Optically isolated, suppressed
*Either common Neutral or live lamps
An advanced lighting module allowing any chase or seguence
effects to be programmed. stored and recalled. Up to 128
patterns can Ihen be replayed in the stored order. with control
over the cycle on and off time. At the end of the program the
system re-cycles (o the start to maintain a continuous display.
ull monitoring on the control panel over the outputs and con-
trol status is provided. and the program may be halted at an
time. Although removing the mains supply to the module will
delete the stored patterns the use of calculator type push buttons
allows speedy pmgramming ready for the following nights
performance. The module obviously provides unlimited effects
and is a must for all scrious lighting shows.

UL £54.90 [F

*4 channel

*Sound modulation
*Forward/reverse chase
*Random direction chase
*Zero suppression/fusing
*Sound on chase modulation
*Audio AGC or level control ¥

The Multi-4 is a comprehensive sound and chase module, offer-
ir:Jg a wide range of forward. reverse or random effects, with
additional sound modulation facilities. Modes of operation are
set on control pots which act as electronic switches, The unit has
a wide speed range and will accept virtually any sound level in-

ut. The multi-4 also provides monitor circuits for LED driving.

he triac outputs may be used to drive up to 4000W of lighting
or up to 70 metres of rope lights.

. = 4 Multi-4 P/P
.
e panels 50p

£9.70

Attractive blue panels with white letters, complete with
LED monitors, knobs and mains illuminated switch.

POWER DIMMING
MODULES

*Fully isolated

*Muiti channel common wiring lines
*Master dimming over banks
*Remote override

*Dead “kill”" and “all on™

*Low voltage feed lines

*Common neutral or live outputs

Power Dimming Modules

A range of isolated. digitally controlled dimming modules,
complete with - panels. Each type requires connection to the
supply/reference board. Prices

Slave power controllers (SPC) SPC - £11.90
Controls up to 1000W via the slider. MC - £7,20

RFI suppressed/fused.
Master controllers (MC) s"g
Will master dimfrom | 10 a bank of 20 = &1
SPC units,

Remote slaves (RS)

Will override an SPC at a remote
location to the main system.
Supp!g/reference board

Provides the necessary supply voltages
and signals to all units. Facilities

for “Kill" and “all on™. Supplies up to
any combination of 50 mogules.

3 CHANNEL SOUND/LIGHT CHASER

The famous high
performance s%light
system which
augomhalicallyh
switches to chasc .
upon absence of 2 i
music signal. _"
*Zero suppressed i
‘lOOOW&Ran.

*5Hz o T70KHz
*Ultra sensitive input

£32.70

Our module systems are manufactured from the highest quality
components, are fully tested, supplied with connection diagram
and carry a twelve months guarantec.

Please note our prices include VAT, post-packing is shown
separately. To order send either a cheque/postal orders/cash
(registered) C.0.D. service £1 extra (max £100 C.0.D. limit)
or your Access number. For further information send a SAE.

WE ALSO WELCOME OVERSEAS

“SPECIAL PRICES"” POST £1-50
BAKER LOUDSPEAKERS

Model Ohms Size Power Type Our
Inch atts Price
Major 4,8,16 12 30 £14
Deluxe Mk II 8 12 15 £14
Superb 8,16 12 30 £24
Audltorium 8,16 12 45 £22
Auditorium 8,16 15 60 £34
Group 45 4,8,16 12 45 £14
Group 75 4,8, 16 12 75 £22
Group 100 8, 16 12 100 f£24
Group 100 8,16 15 100 £32
Disco 100 8, 16 12 100 £24
Disco 100 8,16 15 100 £34

DE-LUXE DISCO MIXER. 240V, 4 stereo channels, 2
magnetic, 2 ceramic/tape, 1 mono mic channel, twin v.u.
meters, headphone monitor outlet, slider controls, suitable
for panel or desk g, attractive ined atuminl
facla, silver knobs. £40. Post £1,

2 CHANNEL STEREO MIXER. 9 voit operated £9.50 p&p 85p.

MINI MODULE LOUDSPEAKER KIT £10-95
EMI 15 x 8%in. 3-way Loudspeaker Baffle, 5ln. Bass, Sin.
Middle, 3In. Tweeter; 3-way Crossover & Ready Cut Bafile.
Full assembly Instructions supplled. Response 60 to
20,000 ¢.p.s. 12 watt RMS 8 ohms £10-95 per kit. Two kits
£20. Sultable Bookshelf Cablnet £10-50 each. Post £1-50
GARRARD 6-200 SINGLE PLAYER DECK
Brushed Aluminlum Arm with stereo ceramic cartridge
gv'\d Dllamon& Sql%s, 3-sgleeds. Manual and Auto Stop/
art, Large Metal Turntable.
Cuelng Device and Pause Control. £22. Post £2.

METAL PLINTH CUT FOR GARRARD
Slze: 16 x 14 x 3in.. £4-00 Silver or Black finish. Post £2,

ISKRA SINGLE RECORD PLAYER £8
Fitted with auto stop, stereo cartridge. Baseplate.
Size 11 x 8jin, Turntable slze 7in. dlameter,
a.c. malns 240V 3 speed plays all size records. Post £1.

B.S.R. SINGLE PLAYER P170/2 £20.00
3-speeds 11In. aluminium turntable. "slim' arm, cueing
device, stereo ceramic cartridge, silver trim, bilas compen-
sator, adjustable stylus pressure, plays all records, spring
suspension, 240V AC. Post £2.

B.S.R. DE-LUXE AUTOCHANGER £20

with stereo cartridge, plays all size records. Post £2

WOODEN PLINTHS CUT FOR B.S.R. £4
Size: 15 x Ex 3in. Teak effect. Post £2. B

BSR P200. Belt drive deck, snake arm, cuelng device,
less head, £28-50. Post £2. Magnetic cartridge £5 extra.

TINTED PLASTIC COVERS POST £1:50
Sizes: 14} x 12# x 3in. £8. 17 x 94 x 3}in. £3. 18 x 13}
x 3in. £6. 18 x 12} x 3in. £6.

R.C.S. LOW VOLTAGE STABILISED
POWER PACK KITS £2.95 Post 65p
All parts and Instructions'with Zener dlode printed clrcult,
mains transformer 240V a.c. Output & or 7} or 9 or 12V d.c.
up to 100m A or less. Piease state voltage required.

PP BATTERY ELIMINATOR BRITISH
Mains stabllized power-pack 9 volt 400mA max. with
overload cut out. Size 5 x 3} x 2}in. £4-50. Post 50p.
Switched 3; 6; 7i; 9 volt—stabilized £7-50.

MAINS TRANSFORMERS

Post
250-0-250V 70mA 6-3V, 2A £4-50 £2.00
2! -250 80mA 6-3V, 3-5A, 6:3V 1A £5:00 £2.00
250-0-350V 150mA 6-3V 5A, 5V 2A £12-50 £2.00
350-0-350V 250mA 6-3V 5 amp, 5V 2A £14-50 £2-00

300-0-300 120mA 2 x 6-3V 2A C.T.; 63V 2A £10-00 £2-00
220V 45mA, 6-3V 2A 3 ;
250V 60mA, 6-3V 2A £2-715 £1-00
GENERAL PURPOSE LOW VOLTAGE

2A,3,4,5, 6, 8,9, 10, 12, 15, 18, 24 and 30V £6-00 £2.00
1A, 6, 8, 10, 12, 16, 18, 20, 24, 30, 36, 40, 48, 60 £6.00 £2.00
2A, 6, 8,10,12, 16, 18, 20, 24, 30, 36, 40, 48, 60 £9.50 £2-00

3A, 8,8, 10, 12, 16, 18, 20, 24, 30, 36, 40, 48, 60 £12.50 £2-00
5A, 6, 8,10, 12, 16, 18, 20, 24, 30, 36, 40, 48, 60 £18-00 £2.00

Post Post
5,8, 10, 16V, }A £2-50 £1-00 12V 100mA £1:30  80p
12V 300mA £1-50 80p 12V 750mA  £2:25  80p
10-0-10 2A £3-00 £1-00 6V 500mA £2:00 80p
12-0-12V 2A £3-50 £1-00 25-0-25V 2A £4-50 £2.00

20-0-20V 1A £3-50 £1.00 30V 1}A £3:30 £1.00
32-0-32v 6}A - £11-00 £2.00' 9V 250mA £1-50 80p
15-0-15V 2A £3-75 £1:00 36v 2A £3.50 £1.00
2 x 18V 6A £11.00 £2.00 20V2A £3.00 £1-00
AUTO TRANSFORMER 115V to 240V 500W £12:00 £2-00

CHARGER TRANSF. Post RECTIFIERS Post
6-12v-3A £4-00 £2-00 6-12v-1A 90p 80p
6-12v~4 A £6-50 £2-00 6-12v-2A £1-10 80p
6-12v-6 A £8:50 £2-00 6-12v-4 A £2-00 80p

BLANK ALUMINIUM CHASSIS, 18 s.w.g. 2iIn. sides
6x4In. £1:20;8x 6in, £1-50; 10x 7In. £1-90; 14 x9in, £2:50
16 x 6in. £2.40; 12 x 3in. £1.50; 16 x 10 in. £2.70;
12 x 8in. £2.20. ANGLE BRACKET, 6 x § x }in. 25p.
ALUMINIUM PANELS, 18 s.w.g. 6 x din, 36p; B x &in,
60p; 10 x 7In. 80p; 12 x S5in. 60p; 12 x 8in, 90p; 18 x 6in.
80p; 14 x 9in.1-20; 12 x 12in. £1-30 ;16 x 10In. £1-40,
ALUMINIUM BOXES, MANY OTHER SIZES IN
STOCK 4 x 24 x 2in. £1-00; 3 x 2 x 1In_80p; 6 x 4 x 2In,
£1-30;8 x 6 x 3In. £2-10; 9 x 4 x 4In. £2-30; 10 x 7 x 3In.
£2-50; 12 x 8 x 3In. £3-00; 12 x 5 x 3in. £2-30,

HIGH VOLTAGE ELECTROLYTICS
8450V 45p B4-8/450V  T5p  S0+50/300V  50p
16/350V 45p  8+16/450V  T5p  32+432/500V £1-80
32/500V 7Sp 20420/450V  75p  100+100/275V 65p
50/500V  £1-20 32432/350V  75p  1504200/275V 70p
8/800V  £1-20 32+32+32/325V 90p 220/450V  95p

Post 65p Minimum. Callers Welcome.
Access-Barclay-Visa. Lists 30p. Closed Wed.

ENQUIRIES
UK Sales/Distribution  Sweden/Norway
L&B Electronic, Wetab
45 Wortley Road, Drottn Kristinas,
West Croydon, vaeg 31,
Surrey CRO 3EB. 190 30 Sigtuna,
Tel: 01-689 4138 Sweden.

Please note L&B have no connection with
LB Electronics of Hillingdon.

Radio Gomponent
Specialists

337 WHITEHORSE ROAD
CROYDON, SURREY, U.K. Tel. 01-684 1665

CLEF ewectronic MUSIC

ror PIANOS

ror STRINGS

ror'ROTORS
. ror RHYTHM

IF MUSIC IS YOUR INTEREST

Since 1972 Clef Products have consistently produced designs in
the field of Electronic Musical Instruments. many of which have
been published under the authorship of A. ). Boothman. With
musical quality of paramount importance new technigues have
been evolved and the latest musically valid technology has been
incorporated into projects which have been successfully com-
pleted by constructors over a wide range of technical capability.

Back up TELEPHONE
advide to our customers is
available direct from the
Designer of all kits advertis-
ed.

PIANOS
Kits or Manufactured
SPECIALISTS
SINCE 1972

STRINGS

P.E. STRING

ENSEMBLE
Versatile String Synthesizer
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and impressive voices. 49
note organ diode keyswitch
L] A system with four pitches

plus two phase Chorus
generator. Kit includes

{ with split keyboard facility

L} ¥ Swell Pedal.

COMPONENT KIT
£174

The most advanced form of ROTOR-CHORUS

Touch Sensitive action Comprehensive two speed
simulating yiapo key inertia by organ rotor simulator plus a
patented technique. three phase chorus
SIX OCTAVES £207 generator on a single 8'' x
{component kits include 5" p.cb. The kit includes
keyboard and may be purchased  all components for mains
in four stages) operation and a stereo
1 headphone driver p.c.b.
73 OCTAVES £232 Easily integrated with ex-
Four mixable voices for serious  isting organ/amplifier
tone variation plus electronic  system.
chorus and flanger effects. See COMPONENT KIT

lists for Cabinets, P.A. & £89.00
Manufactured Pianos.

KEYBOARDS

Our Square Front
Keyboards are chosen for
their superior feel to the dis-
cerning  musician  whilst
giving adequate physical
strength for the high impact
playing present in the Piano
application.

49 NOTE C-C £25.00

73 NOTE F-F £41.00

88 NOTE A-C £49.50
Quantity enquiries welcome

MASTER RHYTHM

As published in Practical Electronics

FULLY PROGRAMMABLE
TWENTY-FOUR PATTERNS
EIGHT PARALLEL TRACKS
TWELVE INSTRUMENTS
SEQUENCE OPERATION

Kit includes all components to
build this comprehensive User
Programmable Rhythm Gener-
ator in an attractive metal case
with finished case, hardware
and wire.
KIT - £79.00
BUILT - £114.00

OUR PRICES INCLUOE VAT, CARRIAGE & INSURANCE
Please send S.A.E. for complete lists or use our telephone
BARCLAYCARD service. Very competitive EXPORT rates —
in Australia please contact JAYCAR in Sydney.

ALL INSTRUMENTS MAY BE SEEN IN OUR SHOW ROOM.

CLEF PRODUCTS (ELECTRONICS)
LIMITED

(Dept. P.E.} 44A Bramhall Lane South, 8ramhall,
Stockport, Cheshire SK7 1AH  061-439 3297
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MICROCOMPUTER
COMPONENTS

LOWEST PRICES FASTEST DELIVERY
DEVICE PRICE | DEVICE PRICE | DEVICE PRICE
CPU's 741512 0.15 | 7415378 0.73
6502 3.75 | 741513 029 [ 7415379 0.56
6800 3.60 | 741512 0.51 | 7415386 0.29
6802 5.40 | 741515 0.15 | 7415390 0.68
6803 14.53 | 74{520 0.13 | 7415393 0.61
809 12.00 | 741521 0.15 | CMO
280 cPu 200 | Jatsos 0133 | 4601 032
X aL 19 | 400 :
Z80A CPU 5.92 ;:L gg o_;s 4002 8('55
L 0.17 | 4006 i
SUFPORTCHIPS 548 | 741530 0.14 | 4007 0.14
8525 5.60 | 74L532 0.14 | 4008 0.61
15 | i gl o
cead i) pas 81| o o
3 aL 14| 4 ;
one0 328 | 740842 0.40 | 4013 034
6871A1T 20150 | 24L547 0.42 | 4014 0.62
ea7sp 4701 741548 0.70 | 4015 0.64
68488P 938 | 73L54% ore2ilaoe e
b T 0.1a | 401 i
Ay xoz 741554 0115 | 4018 059
- L 0.15 | 4019 :
e 153 | 74872 0.22| 4020 0.66
o 133 | 7aLs72 018 | 4021 0.70
8228 a20| 751872 0323 | 3033 019
i 4 B
5251 395! 741578 0.25 | 4024 0.39
o 138 | 741583 0.54 | 4025 0.15
st 8 HE it
Z80A CTC ag0| 74 0.18 4 :
741590 0.36 | 4028 0.64
280ADMA 1801 741591 0.81 | 4031 1.55
280 DART 720 | 74 92 0.40 | 4033 1.30
Z80A DART 769 | 7241533 0.39 | 4033 1.60
Saoar 400 | 7413300 076 | 038 5%
3 LS1 L .
Ty I T 0.26 | 4039 2.45
£80210.1 15:35 1 7aL5113 0.26 | 4030 067
$80210-2 1790 | 745112 0.26 | 4041 0.70
2804 810.0 3a9| 7415122 0.45 | 4042 0.56
280A S10-1 2atao) || T2 S IS Vel
i 415124 o i
Z80A 510-2 22'90 ;
7415125 0.29 | 4045 1.30
MEMORIES 7415126 0.29 | 4046 0.75
2114 200ns low power 1.29 | 7415132 0.51 | 4047 0.78
AES s i
2716 (5 267 y i
2732 z;:’42(speciwp 7.89 | 7415139 0.40 | 4050 0.27
4116 160ns 125 | 7415135 0.78 | 4051 0.62
4116 200ns 0.99 | 74L5148 1.3 | 4052 0.62
i) e b =
.00 1 d
ea10p 12091 7413185 0.50 | 4055 1.00
rs | R >
REGULATORS L 0.36 | 406 I
! Tl -
7812 55 043 | 4 §
0,60 | 74LS161 0.43 | 4068 0.21
739 0| 745162 043 | 4069 o1s
.43 | 4 ° :
CRT CONTROLLERS 7ar3i0s 0’5 | 07 030
9364AP 8.64 | 7415166 0.37 | 4072 0.20
T >80\ s 078 | 4072 020
a 0.78 | 4 :
Bees 1.20 | 7418175 0.60 | 4076 0.67
811596 1.28 | 74LS181 1.50 | 4077 0.23
A g i =
1 1.25 LS1 g 8
Siseas 150 | 7415192 0.69 | 4082 0.20
8T28A 1,50 | 74LS193 0.69 | 4085 0.45
8TI5N 150 | 74L5194 0.42 | 4086 0.56
iy AL =
8798 150 | 74L i :
03
MISC. SUPPORT CHIPS | J4L2197 e 95
AY-3-1015 forequiv)  3.49 | 74,5220 1.0 | 4510 0.67
AY-5-1013 forequiv)  3.19 | 74,3541 195 | 4511 0.51
AY-5-2376 (or equiv.)  7.00 N 0.63
A 7415242 085 | 4512 !
e es 9.75 | 7a15243 0.85 | 454 153
3 0.75 | 7415242 084 | 4515 2.38
e -9 | 7418245 121 | 4516 0.72
preIsi2 7.99 | 7415247 041 | 4518 0.72
DATA CONVERTERS 7415248 074 | 4519 056
2ZN425E 3.50 | 7415249 0.74 | 4520 0.71
ZN426E 3.00 { 7415251 0.46 | 4521 1.65
ZN427E 6.28 | 7418253 046 | 4522 1.15
ZNA28E 4.78 | 7415257 0.57 | 4526 0.75
ZN429E 210 | 7415258 0.40 | 4527 1.00
ZN432 2803 | 7415259 115 | 4528 o9
ZNa33 22,59 | 741 3. g
Data converter 7415266 0.25 | 4541 1.15
Handbook 1.00 | 74L5273 0.97 | 4543 115
7405279 0.37 | 4853 2.50
74LS SERIES 7415283 0.45 | 4555 0.40
741500 0.1 | 7415290 0.60 | 4556 0.47
741501 0.15 | 7415293 053 | 4585 1.05
741502 0.14 | 7415365 0.39 | CRYSTALS
;%ggs 0.14 | 74LS366 0.38 | 4MHz 1.80
41504 0.13 | 7415367 0.38 | DL SOCKETS
741505 0.16 | 7415368 038 | pins 8 14 16 18 20
s 0.14 | 7415373 0.79 | price 7 8 91416
741L509 0.15 | 7415374 0.79 | Pins 22 24 28 40
;2LS‘I(‘) g.:g 7415375 0-30 Price 18 20 24 32
(51 A 7415377 ot re e

OFFICIAL ORDERS WELCOME - QUANTITY DISCOUNTS AVAILABLE

Midwich Computer Co., Ltd.,

{Dept. PE).,

Hewitt House, Northgate Street,
Bury St. Edmunds, Suffolk 1P33 1HQ.
Telsphane: (0284} 701321

86

Al nd pa q or
JAT 11

ALL ORDERS DESPATCHED ON DAY OF

RECEIPT WITH FULL REFUND FOR OUT

OF STOCK ITEMS IF RRQUESTED.

24 hour Telephone Credit Card Orders
Telephone {0284} 701321

| VIEW
THRU
| LENS

BE PREPARED WITH
THIS DETECTOR

B THIS DOSIMETER WILL AUTDMATICALLY DETECT
GAMMA AND X-RAYS:

B UNIT IS SIZE OF FOUNTAIN PEN AND WILL CLIP IN
TOP POCKET.

l PRECISION INSTRUMENT, METAL CASED,
WEIGHT 202.

B CONTAINS 3 LENSES. B RUGGED CONSTRUCTION.

B MANUFACTURERS CURRENT PRICE OF A SIMILAR
MOOEL OVER £25 EACH.

British design and manu- Choice of 2 types

facture. Tested, calibrated
and guaranteed. Ex-stock 0-50r 0-50R
delivery by retur ONLY

buy whilst available.
3/ Winc. VAT

Post & Packing 60p

404 EDGWARE RD, LONDON W2 1ED (

Telephone: 01-723 5095 &&=/

STORAGE CABINETS
» Metal Cabinets 12" wide x 53"

ﬁ altﬁl= ]';ﬁl‘ ‘ﬂ deep, finished blue with trans-

'cﬁl"l"ﬁl‘:’ - parent plastic drawers.

[dl\f—’lt J'r:ﬁ,{'— il Type H No.of Drawers Price

[cﬁlbﬁb,_awl\:ﬁ {ins) Sm MedLge

L g,ltﬁjb)-' 1148 11 15 2 1 £10.-75

Pﬂ%l ’Eﬂj 1633 16 30 2 1 f£13.95

= = 1838 18 35 2 1 £15.95
2236 22 30 4 2 £18.55
2260 22 60 - -~ £18.55

Access/Barclaycard welcome

Prices include VAT and Post. Cheque/P.0. to:
Mitlhill Supplies (Tools),
35 Preston Crowmarsh, Benson,

Type 1838 Oxon OX9 6SL.

TTL 94151A  85p] 4060 100p | LS107 44p| Regulators IN400t/4  6p)
7400 11p| 74133 6%p|4069  20p|LSI09  64p| TO-220  |INa 7
7402 11p| 74157 65p | 4081 2sp| LS123  60p| 7805 $sp (INS401/4 14p
2103 14p | 24160  75p| 4082 25p| LS126  44p[7812 60p [IN3407  24p

74161 78p | 4511 90p [ LSIST  §5p| 7815 60p |WOO0S 26p
14164 99p [ 4518 88p | LS160  85p| 7905 60p (WOI 30p)
74174 80p | 4520 88p | LSI6I 85p| 7912 60p W04 36p
74175 B0p| 4343 140p| L3164 90p|T91S  €5p {yp \NgiSTOR
cmoss | PP ras PSS % ACI127/8 25p
- 74LS P| SOCKETS
4001 Mp| LS00  13p|LS221 10sp| poCRELE (BCIOTS
LS02 15p | LS3%0  110p| g pin 8p
LS03 13p L8393  1op| |4 oin 9p |8
LS04 15p | MEMORIES |16 pin  10p
LS10 18p | 2102 95p | 18 pin 16p
LS12 20p 2112 250p (24 pin  20p
LS13 38p 12114-3  195p | 28 pin 24p
LS14 48p 41163 210p |40 pin - 32p
LS20 18p | 2708 350p LINEAR
LS26 26p 2716 450p |CA3130 90p
lL-jg gov OPTO LM301A 27p|TIP31/2A 40p
Ls42 $4P|DL704 " 9sp | LM311  70p |TIP4I/2A $2p
[Ss4 ul’ DL707 95p | LM3BIA 160p {2N3055  4dp
173 s |DL7a7  1s50p eSS | 1% lveroBOARD
LS74 27, LEDs * €2P (Copperclad 0.1
LS% 38p | Green. Red NESS6  60p [34a3dw ™ 73p
LS91I 64p | Small 12p DIODES
LS92 57p'iLa 15p | INOI4

Mail Order CWO add 35p p+p VAT 15% UDIO VIDEO SERVICES
.Callers by appointmeat. Many more ilems in 19 GALSWORTHY AVE,,

stock. Please send SAE for Tull price list. ROMFORD RM6 4PX.
10% DISCOUNT ON ORDERS OVER £20. ESSEX UK. TEL: 01-599 6680
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(w)m_we TRANSFORMERS [ < ronoos s

IKCREASED PRODUCTION CAPACITY BAINGS LoweR paices | From 30va to 625va

SERIES | SECONOARY RMS SERIES | SECONORRY _AMS
TYPE S [y S¥3—  PRICE TYPE | “o [ v Ttuw—| PRICE TYPE | Scres[scovnsv_sms | pR)CE
1X010 6+6 250 5X011 9+9 889 8x017 | 30 - 30 B33
30va 1011 919 168 5012 12412 | 866 500 Bx018 3535 | 114
70 x 30mm 1X012 12412 125 £4.48 5013 15415 533 VB | gx026 [ 40 . 40 625 £15.53
045Ky 1X013 15415 ) 00 . 0879 P8P 160va | sxoiz| 15+18 | &4 £8.44 140 - 60mm | 8%025 | 45 - a5 555
1X014 18 + 18 083 «080p VAT 110 x 40mm| 5X015| 22 + 22 363 o 40K 8X033 | 50 . 50 500 - £205 P&P
regulation 1X015 22 + 22 068 1.8Kg 5X016 | 25 + 25 320 + £143 P8P 8x042 | 55 . 55 454 - E264VAT
18% 1X016 25 +25 060 X017 | 30 + 30 2.66 + £148VAT. reguiaton | BXO28 | 110 454
X017 30 + 30 050 5X018 | 35 + 3§ 228 LA 8X029 220 221
Iﬁlg;llﬂll g;g%g 40‘;040 %22 8X030 240 208
2X010 6+6 416 E
2011 9+9 n 5x029| 220 072 AN - 20| e
50va 2012 12412 | 208 5X030 240 066 625va :
£4.93 9x026 | 40 - 40 181
80 x 35mm 2Ky B¢ I ve ; 140 - 75mm | 9X025 | 45 . 45 | 694 £21.54
02k e By | 18  Daese okt | G soxg | 9x033 | s0-50 | 625 - £220P8P
X015 2+22 113 + 080VAT. 6X013| 15+ 15 150 (] X042 | 35 . 85 145 U158 VAT
2016 25425 1.00 225 X014 | 18+ 18 625 eeillal 9X028 110 568
requiation 2017 30 + 30 0.83 va | 6x015 | 22 + 22 511 £10.06 o X019 220 284
13% X028 10 0.45 110 x 45mm | 6X016| 25+ 25 4.50 o d 9X030 240 260
X029 220 0.22 22Ky 6X017 | 30 + 30 375 + £173 P&F
X030 240 020 6X018 | 35+ 3§ 321 + E177 VAT All voltages quoted are for FULL LOAD. Add regulation figure 4o
6X026 (40 + 40 281 secondary voitage for OFF LOAD volrage.
3010 646 564 requiation | 6X025 | 45 +45 250 © CHOTCE OF Y PRIMARY INPUTS
80va 3xo1) 3+9 444 7% 6x028 1 %0‘ lL P. Toroidal Transformers are avilabie in choice of 110V, 220V,
3x012 12+ 12 33 6x029 220 02 240V, coded as follows (Secondaries can be connected in series or
90 x 3omm 013 18418 268 £5.47 6X030| 240 0.93 Em"d)
.0 K9 ! e 110V Pri 1 0 in place of “X" in ¢ mber. For 220V
3x015 222 1.81 + £143 P87 xolaf 18 .18 833 e ar (B, ”)ynrl:;::t | |Inn;ﬁacc: c‘:’f“x e et o3 4OV
;016 25425 1.60 + LOSVAT. 015 | 22 0 22 882 an,y}u e 3 in place of X" n type number
requiation 3017 30 + 30 1.33 300va | DOIE| 2525 6.00 Ova 2400 6 + 644 16A — 2 2010,
2% 3x028 1o 072 017 | 30 .+ 30 5.00 £11.66 . WHEN ORDERING (U.K. only). Slm send your order in
;029 220 0.36 110 » 50mm | 7018 | 35 - 35 428 A envelope marked FREEPOST. NO Wamp “Qumén.
3x030 240 0.33 26Kg 7028 :0 . :g i;g 'é'a, VAT Enclose cheque/Postal Order/Money Order payable to I.L.P.
1xg§5 55 : 5 30 v g Elecironics Lid. or quolf your ACCESS or BARCLAYCARD
X010 E+6 10.00 ;’( 3 0“' 0 Dg account No. To pay C.0.D. add £1 extra to TOTAL value of order.
| zova ::g:;l ”9 :?2 &.DD "g"s/;"”" 7;8;3 228 136 U.K. cusiomers musl lncludc VA.T. with payment.
90 x 40mm X013 15+15 | 200 £6.38 o30| 240 125 GOODS DESPATCHED WITHIN 7 DAYS OF RECEIPT OF
12K 4!01; lZg + Izg :zlf;g ‘[ql‘;;% ORDER
4X01 + 3 + S-YEAR GUARANTEE .—.————-—-——————_———————————
4 4
i :;g:? gg b §3 %og Toroidals have only haif the weight and height | To: LLL.P. ELECTRONICS LTD., CANTERBURY CT2 7EP
"% 4X018 35435 171 of laminated equivalents, are appreciably more 1 Please supply Transformer(s) ..o INO(S) ssssrsomeiBisenstitamsnss:
4X028 1o 1.09 efficient, cost virtually the same as the older | Total h £
4X029 220 054 types which they are rapidly replacing. Induced I ........ otal purchase pnce .........
4X030 240 050 "“"“i'fnfg";fl;’“; e acionollien Supplied with I I enclose Chequed Postal Order0 International Money Orderd
rigt
Also availsblc from ELECTROVALUE, MAPLIN, neoprene washers. All I.L.P. Toroidal } Debit my Access/Barclaycard Account No
MARSHALLS, TECHNOMATIC and WATFORD. Transformers carry our full S-year guaraniee. |~
: NAME
B ) L. IP TRANSFORMERS 4:covcsin | ADDRESS
FREEPOST T.2. GRAHAM BELL HOUSE ROPER CLOSE | Sicnaiie -
CANTERBURY CT2 7EP Phone{0227) 54778 Technical (0227) 64723 Telex 965 780 ] £ 129
MAINS INTERCOM L THE ARTOF
> BATTERIES MAIL ORDER ELECTRONICS
Nonee| | | ADVERTISING i :
£§§IL§'9 by Horowitz & Hill Price: £13.50
a
PER PAIR b f A a0 . THEPPLSYNTHESIZER COOKBOOK
+ VAT £5-70 BritishiCLEbpHSdvartisinglRisotice by H. Kinley Price:£5.25
o 7 ¢ a5 +P& Pl.£2-l5 Advertisements in this publication are required to
modern way of instant 2-way communications, i e X
Just plug into power socket. Ready o usc. Crystal conform to the B""s_h Code of Adyemsung Prac THE MC6809 COOKBOOK }
clear communications from room to room. Range tice. In respect of mail order advertisments where by C. D. Warren Price: £5.00
4-mile on the same mains phase. On/off switch. money |s paid in advance, the code requires
YJOhfmlm conln;ol Wnlilh ’bxlll:; Ca"gcn‘d light 'gldlﬂ;?lz advertisers to fulfil orders within 28 days, unless DIGITALICs.. HOWTHEYWORK &
seful as inter-office intercom, ween office
warehouse, in surgery and in homes. Also F.M. 2 a longer delivery period is sla‘ted. Where goods HOW TOUSE THEM }
channel *touch” model £55.-95 + VAT £8-40 + P & P are returned undamaged within seven days, the by A.W. Barber Price: £5.75
£2.15 purchaser’'s money must be refunded. Please re-
1 tain proof of postage/despatch, as this may be ELECTRONICDESIGN WITH OFF THE
o s CR‘DLE needed SHELFINTEGRATED CIRCUITS
A ER :
TELEPHONE R by Z. H. Melksin Price:£6.25
& £18.95 . . .
) Mail Order Protection Scheme EXPERIMENTER’'S GUIDE TO SOLID STATE
AV NINE2RE S ELECTRONICS PROJECTS
+P&PE£L6S It you order goods from Mail Order adver- by A. W. Barber Price:£5.50
i i i in this magazine and pay by post in ad-
Latest transistoriscd Telephone Amplifier, with tisements in th 9 pay by p
detached plug-in speaker. Placing the recclver on to vance of delivery, PRACTICAL ELECTRONICS COMPLETE GUIDE TO READING
the cradlci ac(ivat;s a s:itl%h for lhmmlfdi?ju l'wohaway will consider you for compensation if the Adver- SCHEMATIC DIAGRAMS
conversation without holding the handse any - .
people can listen at a time. Increase efficiency In “se',dsgf’“'d become insolvent or bankrupt, by J. Douglas-Young Price: £5.50
office, shop, workshop. Perfect for *‘conference’ PIOVIEETS .
calls: leaves the user’s hands free to make notes, (1) You have not received the goods or had your PRACTICAL SOLID STATE CIRCUIT DESIGN
consult files. No long walting, saves time with long- money returned; and byJ. E. Oleksy Price: £6.50
distance calls. On/off switch, volume control, con- {2) You write to the Publisher of PRACTICAL
versation recording, model at £20-95 + VAT £3-15 2 i ’
P& P£I1-65. ELECTRONICS summarising the situation not WORLDRADIOT.V. HANDBOOK
earlier than 28 days from the day you sent byJ. M. Frost Price:£10.50
DOOR ENTRY SYSTEM your order and not later than two months
No house/business/surgery should be without a from that day. : ) 1981 THE RADIO AMATEUR'S HANDBOOK
DOOR ENTRY SYSTEM in this day and age. The Please do not wait until the last moment to in- byA.R.R.L. Price: £8.00
modern way to _answer the door in safety to un- form us. When you write, we will tell you how to % ALL PRICES INCLUDEPOSTAGE &
wanted callers. Talk to the caller and admit him make your claim and what evidence of payment
only if satisfied by pressing a remote control button sirauiren T H E M o D E R N
which will open the door electronically. A boon for G, .
the invalid, the aged, and busy houscwife. Supplied We guarantee to meet claims from readers made
comx:jlcles di.y. kit lwur one dmmina}‘ Tellenhcz?c. in accordance with the above procedure as soon B o o K co
outside Speaker panel, electric door lock release (for - ibl b 4 5 i
Yale type surface latch lock); mains power unit, bZr?:ris't :r?rf‘t:;':ez‘Advemser HERaeiC A BRITAIN'S LARGEST STOCKIST
cable (4 pairs) 50 fl. and wiring slegig Flice it 9s 2 . f British and American Technical Books
VAT £9.00 + P & P £2.25. Kit with two Telephone’s This guarantee covers only advance payment sent ©
£69-95 + VAT £10-50 + P & P £2-45. in direct response to an advertisement in this 19-21 PRAED STREET
10-day price refund guarantee on all iten.s magazine not, for example, payment made in LONDON W2 1NP
WEST LONDON DIRECT SUPPLIES (PE9) response to catalogues etc, received as a result of s 01-402 9176
169 KENSINGTON HIGH STREET, - answering such advertisements. Classified adver- : Zons)
y LONDON, W8. 01-937-5548. \ tisements are excluded. Closed Saturday 1 p.m.
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Attention Atom Owners
T T oA TeAReRRREC ADVERTISERS
. N _
NORD FACK
mbined text editor and word Acorn . Cover 2,10, 79, 88
sor ROM for the Acorn ATO q
= . - Adam Hall Supplies .. 84
El: 1K text memory and 6k gr bt o - ) 78
b Apollo Elektronics v . . 82
dio Vid o =
ATOM Hord Pack 1s .deal S e
preparation of leaflets, Barrie Electronics ! 80
=, booklets, and documents. B. Bamber o 10
can be edited, saved on cass Bolster Instruments 0 84
ette or disk, and pranted out Boss Industrial Mouldings 4
any desired format. BASIC progr British National Radio & Electronics School [ o 22
ams, and data created by proaranm Butterworths ) . . 80
s+, €Can also be edited. There
n limit on the size of the docu Cambridge Kits ... . . 3 84
ment that can be created, i Chromasonic Electronics .. 5
A= documents can be broken Clef Products 85
"eCctirons of conuvenient saize. -Crimson Components ... 77
o1 . Crofton Electronics 50 o/ 78
|4 C.R. Supply Co. 82
o CUA . . 81
The ATOM word pack is ideal for the preparation of leaflets, etters,
booklets and documents. Text can be edited, saved on cassette or Dziubas M. . 81
disk and then printed out in any desired format. BASIC programs
and data created by programs can also be edited. The Word Pack is EDA. . 12
a 4K ROM which simply plugs into the ATOM’s utility ROM Electronic Mail Order : 12
socket and adds EDIT and TEXT to the command set. Complete Electrovalue - 3 12
with a 16 page booklet giving full instructions and examples. Just Ele oV {OX. Machine & Tool) o
£29.90 including post, packing and insurance. ectionars dehinels oo :
o . Gemini . : > . o 10
Also Available: >ATOR SOFT UOU GJD Electronics ... 1 - 84
SLSEREE s churacter set Global Specialties Corporanon - 7.67
."!H‘,{ 1333 1
SOFT VDU Rt g Heathkit ... . ppe— . 4
The soft VDU replaces the Henry’s Radio ... 78,86
normal ATOM VDU, but Hiykon Ltd. ] 84
provides 128 characters includ- Home Radio 12
ing upper and lower-ase letters,
and mathematical symbols. ICS Intertext . . . 81,83
Program 1.5K, graphics 6K. | L P Electronics ... . . . 14,15, 87
MATHS PACK 1
Plot A versatile graphplotting Knight A.. - 82
package for research,accounting,
schools and mathematucs or L & B Electronics. . ] 86
simply for amusement. Program London Eilectronics College = 83
5K, graphics 6K. | ’
Simultaneous Solves a set of Maplin Electronics Cover 4
simultaneous equations, with Microcircuits 1 ; 13
integer or real coefficients. Microdiai
. icrodigital s . 8
Program 2K, graphics %K. Micro Times I . 30
Regression Calculates the best- Midwich Computers i o . 86
fitting straight line to a specified Milihill . . | 86
set of data points, gives the Modern Book Co... ! 87
uation and the correlation Modus Syst i 8
UTILITY PACK 1 ggefﬁcient. Program 2K, Mgsil::?ahys £ 2. : 80
Disassembler Lists machine graphics %K.
code in standard ATOM assem- Pantec . . . 79
bler form, or stores the assembier Parndon .. 1. . 78
text into memory. Graphics 2K. Phonosonics ... . - 6,7
Fast Cos Modifies the ATOM’s PKG Electronics . - 84
standard cassette-interface Proto Design . - 84
routines to operate at 1200 . .
S Radio Component Specialists . . 500 85
?a'(ud' or 4 times faster. Program Radio & T.V. Components . . " 16
i Rapid Electronics.. 3 58
Renumber A fast renumber for nffé'en P?gdz);'scs ‘ . 84
BASIC or assembler programs,
gives display of the numbers for Sandwell Plant Co. . . 84
labelled lines. Program 1K. Scientific Wire Co. s e . 84
Solid State 1. . 3 80
ORDER TODAY| Stlbbons R.W. ... B ] s A 5 82
Just send a cheque or money order for only £11.50 per pack Tandy Corporation | f ) f 29
{£29.90 for the word pack) including VAT and post and packing Technomatic ) o . . Cover 3
State which packs you want. Tempus ... . 3 . =
Or ring 0223 316039 or 01930 1614 quoting your
Access or Barclaycard number. Allow 14 days for delivery, Titan . - 67
Or if you think you can wait for more details just write to EESEtectonics g 5 - i gt
Acornsoft Limited, 4a Market Hill, Cambridge Videotone " 30
ACORN SeFT Watford Electronics . . A 2,3
West London Direct Supplles " . . 87
William Stuart Systems .. . 8
Wilmslow Audio ... 5 79
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part of any publicatlon or advertising. literary or pictorial matter whatsoever.




TTLs by | 74190 75p | 4000 SERIES [ - H i
TExas [ 74157 755 ] 3000° 1om | SSERIES oo, | VEROROARD | ST RS 'arne: 35| Tiraac 11dp|-2N3775 sdoe| soFTY
7400 11p | 74192  75p | 4001  18p| g302 175 {cc erclad) AC127/8 20p | BEX23  30p | TIP34A 115p[*2N3819 ~25p | Ideal _hardware/software dev.
7401 12p | 74183 75p | 4002  20p | 3308 3160 | 21 357 hsp| AG176 = 285 | BEX30  3ap | TIP34C  160p|*2N3820 Bop | tool. Ready built for programm-
7492 12p | 74194 90p | 4006 - 70p | o310 275p | 21 x& asp| AC187/8 25p | BEXB4/5 30p | TIP35A 225p| 2N3823 70p| ing+5V EPROMS.
oal e |2188 198 [[S001 T 20ng e 275p | 33 x 33 85p| AF116/7 50p | BFX86/7 30p| TIP35C 290p| 2N3866  90p 70
74504 6o0p | 24196 700 ST A | e 160p | 33 x 5 95 149 70p | BFXB8  30p | TIP36A 270p|*2N3903/4 18p
a8 395 | 74197 80m | 400 P | 9314 185p | 33 x 17 380p| AD161/2 45p | BFWIO  90p | TIP36C  340p["2N3905/6 20p
7a08 305 |74198 120p | 4010 40p | 9316 225p | 41 x 17 420p| AU107 ~ 250p | BFYS0 ~ 30p| TIP41A  65p| 2N4037  65p
e dm S HEISL 1P| s HE | eoteasim sioe R B N ol MR ) I TS
7408 16p | 74C221 150p | 4013 35p 3 || B hen e e P | Bevso  sop | TiPa2C  82p|s P| SINGLEDENSITY 53"  £150
7409 16p 425 100p | 4013 75p 9334 340p | Pin insertion .BC117 20p SR 459 TIP2855 739 .2N4123/4 27p i
7410 15p | 74380 1200 | 4015 700 | LINEAR 1.Cs tool 99p BC|47/8 9p p p | *2N4125/6 27p
3 - 10p | BSX19/20 20p | TIP3055 70p|*2N4401/3 27p
g am R BN S veowmwe (Beife 16 abier i\ h ) Bt ) comomenssen |
. " " | PEN 11p |* P, ki P — FErasers up to
7413 350 |a4zre Quom|4is 70p| VIS0 3200 | Pusseool  3eop(iaCiesc 1zp |'BUIGE 250p |°ZIXIOR  1Zp|:NSos 27p| EPROMS in spbrox, 20 mine
. are spool & P P H (] ide in tray for safety. Mains
Ja5et 39b | 14284 1s0p| 4020 eEe) Av.38910 730m fwive) 80p| BC177/8 17p |*BU205 200p [ ZTX800  15p| IN5172  27p| and Eraseindicators.  £61.50
7017 275 | 74300, 1500 | 3022 70m | AVE.1204A 2a0p |Combes 7peach| BCI79 - 18p | 1BU20B 2000 |IZXG07  100| ZNEiZY 2%
g igmlm i ImlERSR S ol MO|iiR  So| MRS CHB|Awi | ACORNATON
. . * 4 40p ull size Qwerty Keyboard,
7422 22p | 74298 200p | 4025 20p CA3046 70p NES66 sop 1 30p | "E30 50p 2 B .
0 11 J310 50p [ 2N697  25p|*2N5294  85p | 2K R 8K HYPER-ROM
7423 25p | 74365 50p | 4026 130p | "CA3048  225p [ NEses  420p .SS% i MJ2501 226p | 2N698  45p|*2N5401 50 S /
7425  30p | 74366 50p | 4027  aop | CA3080E 72p [ NEoes  130n JORED LD B P | UHF TVoutputkit  £120
p| BC461 36 MJ2956 90p | 2N706A 20p |*2N5457/8 40p :
otm 302 7325/ sonlp028) Beos R Aae o a20ellENESES 155p| BCGa77/8 30 | MJ3001 225p| 2N918  35p|*2N5450  aop | Ready-built £150
7427 300 | 74368 s50p (4029 78p | [CAJOBSE  225p | NES67  140p|+BCS16/7 50p *MIE340 _65p| 2N930  18p|-2N5460 60p | Floating Point Rom.  £20
7230 175 | 74330 19% A e | OV 425p|+8C5478 16p | MJE2955100p | 2N1131  50p| 2N5485 44p
e 50: ;ﬁgg 138: 2gg; :;g: e ‘s’gﬂ 2550523:;\ 250p [ *BC549C  18p | MJE3055 70p %mé?a ggp 'gmegn 48p
600p | *BC5578 16p | *MPF102  4Sp p| 2N6247 190p
7433 3% laissenies tae Bk EANISSE  1%0p | Rcaize 70p|*BC559C  18p | *MPF103/a 40p | N1711 ~ 30p| 2N6254 130p | MEMORY
7437 30p |74LS00 14p| 4040  60p | CA3162E  490p | +23058,4a 12290 Y0 e 13E VRRI05EHe0s S e Zneza0 Nesell [EXRANSIONMBCE
7438  30p {74LS02  14p| 4041 80p | CA3189E  300p | SrFos364 11000 Y71 P |, P SN2279A 30 65p | Low price versatile system
7440 17p {74LS04 14p| 4042  65p | HA1388  260p | 3 90p| BD131/2 50p | :MPSA12  50p P| 25C1306 200p | for YK101 and Superboard.
N76477 175p| BD135/6 54p’|*“MPSA13 50p | 2N2222A 30p| 2SC1939 300
7441, 10p 741308 20p|4043  75p | [CL7106 850 | TA7120' 120p| BD13S  56p | MPSA43 Sop| 2N2369A 28p| 23C2028 is0p | Compact memory expan.
74438 439 |721350 30| doaa 70| ICLBOSE  300p | TA7204  250p| BD140  60p | *MPSA20 50p| 2N2484 30| 25C2029 300p | Sion PCE. 8K RAM(2114)
7443 112p |74LS11  20p| 4047 798| LE351 80p | TA720s  250p| BD189  6€0p (*MPSAS6 32p| 2M2646 . SO0p| 25C2078 200p | plus FOUR 24 pin sockets
445  BOp |74LS13  30p| 4048 ? | LF3se 9o | TA7222  200p| BD242  70p | MPSA70 50p 2N2904/5 30p| 3N128 120p | for 2708, 2716, 2732
7446A 93p |74514  50p]| 404 20 A 3% | 173 200p| BDY56 200p | *MPSUO6 63p| 2N2906A 24p| 3N140  100p [ EpROMS OR 2K static
74474 60p (741520 20p| 3050  30p | LM31I Top |TBA0a1B11 3000 BE1IS  36p| MPSUSS 78p|.0N30%6 96| N30 1398 | RAMS(E116) giving fa) 8K
D p p Op P
750 i7m 7Sy 00432 Sa0| Mo oo |W2AZS 30| 73 0v| OCH. . 13e| 3NS0E 3| ahicd 1200 | RAeK static AN, Plated
7481  17p |74L830 20p| 4083  65p | LM324 5 || e el B 0 k2328 LetcR ety alated.
p| BF20 32p | *R20108 200p | 2N3055 48p| 40361/2 45p |- X |
jasi % lzais:z Zeldona s | Mad e TAGIS 7RI BEIGG, b | ERGX “Gon| aN3eds gaoo| Soses” sodn) L aborded ley'out inter
. p | *BF2568 g p p 100, S A - A3
;2?8 ;ZF ;2t§2§ égp 056 120p .tmggg 1;:;: “TDA1004A 300p| 8F257/8 32: “TIP30A 485 |"2N3565 30p| 40411 300: facing instructions supplied.
v zop e 5°p 4059  500p TN 1809 TDA1008 320p| BF259 36p | *TIP30C  60p | *2N3643/4 48p| 40594 120p | PCB £12.50
7475 322 Jaleee zo: 2823 1889 ey ash | ,TDA1010  225p|+BFR39  26p | *TIP31A  58p 12N3663 = 20p| 40595 120p | Suitable for other com-
7476 24p |741S73  30p| 2065 35p | LM387 i (| AR S| ome  Zm nee e e ¥ 40673 isp | puters.
p p
Ts 2SI Zie|acer edep| Lugms o | IBAIGHo Mo R 3D| fiic sap|aaross e
P
%ég 300 %E ég 7001 4870 305 | LM710 Sop | ToAZC02V ool Mo RS al U T LOW PROFILE DIL SOCKETS BY TEXAS | HEADER
1 100p 80p| 4071  20p | LM725 350p | 110 180 E P | AY31015P 400p | gpi 9p 18 pi 16p 24pin 204
7482 84p (74LS86  36p| 4072  20p | LM733 1000 | 107181 aen| 21978 400p | 4y 510134 350 pin P 20 0in g2 aloin Pl 16 pin 60p
p| 2111-4 400 P | 14 pin 10p 20pin 18p 28 pin 26p
e oo et el ) Wi e donfl gm) dhid e \eod T den|ihn W6 8950 Xnaoon Soplifn.sen
7a85 100p |74L5107 45p| 3076  60p | LM748 £ || A 1300 2114125053000 | o\ 2 acTER
7486  30p |74LS112 100p| 4081  22p | LM2917  250p | 1ri30 sop| 2114 (450ns) 2000 | CENERATORS WIRE WRAP SOCKETS BY TEXAS | 7ERQ FORCE
jS2, 20 7MI e s Ze| M0 e uaaiio oz 47H0, 350 |Ro-asialcT jose| gonzie igenste Zeon goe | INSERTIOW
P P | ULN2003 100p| 4118 {25 RO-3-2513LC 700p | 14 pin 35p pin 60p pin 80p SOCKET
7491  60p |74LS125 50pi 4094 175p | LM3911 130p | JPCT156H 300 0"5’5509 ind0p 22 pi 40
p| 5101 SN 74S262AN £10 | 16 pin 40p pin 65p pin 100p | 24 pin £7
7492A  40p |74LS126 S50p| 4098 90p | LM3914 210p | xR2206 300p 21?6 12
7493A 30p |74LS132 S0p| 4089 120p | LM33156  225p |.70a7a aop | 2818 zggp KEYBOARD ’
Jaota  oob |74LS138 Sop|aaiz Mome| LM% o | znats 2250 ROM/PROM ® | Encoper
P p | 4502 70p 70p | ZN424E 135p 2 AY-52376 £7
e e 48138 40p| 4503 S0p LM13376%O 1200 | ZNa2se  350p| 71391 700p
P p| 4507  45p | MB371 200p | ZN437E- 1 225p SPE E‘ :H
74100 100p |74LS145 75p| 4510  70p | *MC1310P  150p | SNjadee  Segn| 745287  350p
;::gg ggp ;ﬁg]g; (7;8" 4511 70p | MC1458 40p ;223% 350p | SUPPORT
0 p| 4514 200p | MC1495L 350 700, T
74107 34p |74LS154 200p | 4515  200p | *MC1496 0p 745571 650p | SaapCES 800p SYN H E S I S E R
74109 40p |74LS155 50p| 4516  75p | *MC3340P  120p 93436 650p | 3245 as0p
74110 55p |741S157 SO0p| 4518 70p | ‘MC3403 90p VOLTAGE 93446 650p | 6522 500p g
74111 70p [74LS158 60p| 4520 80p | MM57160 620p | REGULATORS | 93448 900p | 6532 800 (A project by Texas
74116 100p |74LS160 ' 75p | 4521 250p 531 15 Fixed Plastic CPUs 6821 1302
74118 100p |74LS161 60p| 4528  8op T0-220 CP1610  930p | 6850 180p Instruments Ltd)
74119 100p [74LS162 60p| 4532 110p 1802 500 | 6852 2508
74120 110p 7415163 60p| 4534 50op | 2 $ve ve 2650A £16 | 6875 §00p
74121 28p |74LS164 183;, 4536 3000 Yy 7808 ggg e gg: 6502 500p | 8154 990p | A superb major solid state spsech project with a
74123 485 [7aL5166 1200 | 4235 128: 15V 7815 550 7915  @0p | 8800 25p g;gg 850 | talking library of over 200 words with room for
74125 55p (7415173 110p | 4553  320p | 35V g ) 1918 80p| gaog €15 | 8212 1800 | expansion. Promises to have a dramatic impact
74126 60p |74L8174 70p | 4560 180p | 23V 7824 58p 7924 60R{ gog0a 480p | 8216 200p pSI Sf-Art El i &
74128 60p [74LS175 70p| 4569 180p 100mA " 1:;-9 o 085A 550p | 8224 250p on §te~o— \rt ectrcnllcs. )
74132 50p |74L5181 200p | 4583 100p 1% ;gl_?;’ 38: ;9::13 28: INSB060 £10 | 8226 250p | Easy interfacing to a microcomputer. Pitch con-
;2:2? gg: ;:tg]& ggs 28337 ggp 15V 78L15 30p 79L15  60p ZggA gSOp 2228 250p | trol has exciting electronic music applications.
74142 200p [741S192 60p | 14433 1100: OTHER REGULATORS 50p 8%2:13 gggp A reprint of original constructional article in E &
74145 90p [741S193 60p | 14500 700p |LM30SK 135p  TBAG258  120p | EPROMs 8255 2000 | MM (June 81) available at 65p + large SAE.
74147 120p (7415194 60p | 14599 290p |{M317T  200p  TL430 Op 9 300p | 8557 800p )
74148 100p |7415195 75p P 1LM323K  500p 7BHOSKC  550p | 2716 400p | 8257 soon | © et Kit (i PCB)
74150 100p |74L5196 75p| ynTERFACE | M723 37p  78MGT2C 1400 | ~avsTALS 8279 950p omplete ! InCs
%ﬁg;‘\ 2o %itggig) 1508 bP304 450p | OPTO-ELECTRONICS Sl R aoon £87.00 N .
4154  90p | 7415241 120 2N5777 40, OCP71 250 N.B. We are full authorised TEXA
74186  S0p (745242 90p mglﬁgg gg: QRP12 S0p  ORPEO 120p 1333"{,';” §§8" %Sgﬁ%?c 2885 ( INSTRUMENTdistribtzltcrsfor above project)
P o 55107 160p LEDS 2.476MHz  250p | ZBOADART 1000p
POER D |2 1‘7"5’: 75182 230p | 0.125" 0.2’ | 32768MHz 280p | ZBOADMA 1200p | COUNTERS CRT CONTROLLER
24162 705 7418253 780 75324 375p | TiL32 55p TiL220Red  16p | 3.6864MHz 326p | 280-510-1 £20p | 74C925 550p 56364 5
74183 700 |7a18987 ebl 74325 375p | TIL209Red 13p TIL222Gr 18p | 3.00MHz ~ 250p | MC14411 700p | |CM7217A 850p 684 £10
ey I0p |7ai222) 1500f 75361 150p | TIL211Gr  20p TIL228Red  22p | 4.1943MHz 250p MC14412 800p | ICM72168 £20 6847 £9.50
74165 300 |7413266 1000 ;gggg 2 uizi2Ne] - 2ap] S MyS2oIiTS 1200 g.gggﬂsmuz 125p ZN1040E 700p 5027 £15
74166 90p 7415273 120 B © BRSPS 6 |15 00Ny 250
74167 200p | 7415283 60p| J2451/2 ;6,, DISPLAYS FND500  120p [ SQOMMz - 250p UK101: INTERFACING COMPUKIT
74170 200p |741S365 50p| g726 1400 | 3015F 200p FND507  120p | §-144MHz  250p c
74172 300p |74LS366 50p| gros 1405 | DL704 140p MAN3B40 175p | BOOMHz = 250p {Current PE)
74173 "90p |741S367 50p| gTos 1a0h | DL707 Red 140p MAN4640A 200p | 886TMHz - 250m HARDWARE:
74174 75p 7415373 100p| g135 140, | DL707 Gr  140p TIL311 600p oMz Zo0n Decoding Module Kit + PC8 £27.50 + VAT
74175  75p |74LS374 100p| 811595 1205 | DL747Red 226p TI312/3  110p [ 270MHz 2500 Display Board Kit + PC8 £9.50 + VAT
A R AuE HR BB R BhireT mm LR %) howe G| cleekd T
74178 160: 7415378 60: 81LS97 140p Cp P | 18.432MHz 250p | The analogue Board kit includes D/A Converter, 8 Channel A/D Converter,
74180  80p |74LS390 GOp 81LS98 140p | DRIVERS 7750 200p | 19.968MHz 390p AY-3-8910 Prog. Sound Generator, 6522 VIA giving timing and counting
74181 160p |74L5393 ggg; ;ggp gg?g %ggs -II\J7SGBO588|CC gggs gg.igs;ﬂaz §gOp functions plus extra 16 bit port,
74182 90p |74LS640 300p B SSSUELz135 Rk
74184A 120p [74LS641 300 SOFTWARE:
74185 120: 74LS645 300: COMPUTER BOOKS (NO VAT) NEW RETAIL CB0 CASSETTE TAPE containing all ‘the numbered programs of the series
74186 500p [74LS670 225p | |ntroduction to Microcomputers Vol 0 595p £35S0
* SPEC|ALS * Introduction to Microcomputers Vol 1 630p SHOP AT FIA‘W‘{)VA
Micros-Interfacing Techniques 995 LOW PRICED MONITOR
2114L(450ns) £1.20 Tr',c'C kr[,t:l,kac'"g 8 750" 305 Edgware Rd., The CE1 Monitor in EPROM for the UK 101.
- 00l P Comiains Nigel Climpson’s versatile Screen Editor described in PE plus
2716 {(+5V} London W2 o
+ £2.75 | C-MOS Cookbook 795p Tel:01-7 p Rapid Screen Clear, Checksum Load, Checksum Save and Audio Routines.
4116 (200ns}  £1.10 | Please add £1.00 p & p per book. el: 01-723 0233 £7.50 + VAT

Please add 30p p&p & VAT.
Government, Colleges, etc. Orders accepted.

Mon. Fri 9.30-5.30
Saturday 10.30-4.30

TECHNOMATIC LTD.

17 BURNLEY ROAD, LONDON NW10

VAT: Please add VAT at
“15% on total order value.
Access & Barclaycards

. s Dollis Hi . .
Accepted. {2 minutes Dollis Hill tube station) (ample street parking)

CALLERS WELCOME
Tel: 01-452 1500 Telex: 922800




8 Str
Sy .9 Loprersmith

=2 s o 0
o @ oy, @
——— 6
h1 @ ID IL “ n ELGCTRG.(CIOSEU MOHdays) .

— 9009

For personal service visit one of our stores.
QOur new store at Hammersmith is conveniently situated near the end
of the M4 and the North and South Circular Roads.
There is excellent street parking on meters a few steps away and
Hammersmith Underground Station is nearby. Call in and see us soon.
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b Y . CATALOGUE @

» 320 big pages packed with
~ — @  dataand pictures of 4

> o e ) over 5,500 items ..
My )
| ®00®

| Over 100,000 copies sold already! » Same day service on in-stock lines

| Don’t miss out on your copy. | = Very large percentage of our stock lines in stock
On sale now in all branches = All prices include VAT

{'} WH Smith '?I" price £1. e Lgrge range of all the most usefl{l components
d n case of difficulty check the coupon below. * First class reply patd envelope with every order

* Quality components—no rejects—no re-marks

l'!akg It easv. [ N > Competitive prices

* Your money is safe with a reputable company

® ) - On ori : . -
price, service, stock, quality and security it makes
@ \-\“'ge o W|th rmﬁl@rpll_-llln. sense now more than ever to make MUAPLIM your
\_\“ %\“e“)‘g‘ﬁ. = first choice for components every time!
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\!

®
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. N«bgg 96 ?\ (GQ“ .

7
% ¢
)

\{
RS ORIV I 0 D R R N - -
O e .
'.0 (ot @ e p® .. r Post this coupon now.
. . Easy to build, F_’Iease send me a copy of your 320 page cqta'logue. I enclose £1.25 I
(X ] superb specification. (incl. 25p p&p). If | am not completely satisfied | may return the

catalogue to you and have my money refunded. If you live outside the I

Comparable with organs selling for U.K. send £1.68 or 12 International Reply Coupons.

up to £1,000.

Name
Address

nﬂﬁr@u-"n ELECTRONIC SUPPLIES lID. L T

All mail to: P.0. Box 3, Rayleigh, Essex SS6 8LR. - Tel: Southend (0702) 554155  Sales: (0702) 552911




