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

The Acomn Atom

Special features include

** FULL SIZED
KEYBOARD

** ASSEMBLER
AND BASIC

* TOP QUALITY
MOULDED CASE
HIGH
RESOLUTION
COLOUR
GRAPHICS*

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 source and you are
ready to begin. (Power requirement: 8V at
800mA). There is an ATOM power unit available
- see the coupon below.

* optional

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

The standard ATOM includes:

HARDWARE

@ Full-sized QWERTY keyboard @ 6502
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

FREE MANUAL

Free with every ATOM, kit or built, is a computer
manual. The first section explains and teaches
you 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

£150

plus VAT and p&p

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

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
ongnal computer. For instance:

A module to give red, green and blue colour
signals  Teletext VDU card (for Prestel and
Ceefax information)  An in-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
ﬂconn
COMPUTER

additions write to the address below.

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.

l_Please send me the following items:

To: Acorn Computer Ltd.

, 4a Market Hill, CAMBRIDGE CB2 3NJ

i

PE, /8 S

| ouantty ttem "CFRee e T0TALS | enclose cheque/postal order for £
I ATOM KIT - 8K ROM + 2K RAM [MIN) @ £140.00 Please debit my Access/Barclaycard No.
ATOM ASSEMBLED-8K ROM+2KRAM (MIN) | @ £174.50
I ATOMKIT - 12K ROM + 12K RAM (MAX) @ £255.00 Signature
| ATOMASSEMBLED-12KROMHI2KRAMMAX) | @ £289.50 N
| IK RAM SETS ‘e £1122 S
4K FLOATING POINTROM (incn 12K Version) @ £23.30 Address
| 'PRINTERDRVE 6522 VIA @ £1035 ¢
{incin12K version)  LS244 Buffer @ £3.17
| “MAINS POWER SUPPLY (1.3 amps) ‘@ £1020 Telephone No.
L IR Registered No: 1403810, VAT No: 215 400 220

I
I
I
I
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CONSTRUCTIONAL PROJECTS

PE QUASAR .. .. .. .. .. .. .. .. .. .. .. .. 26
Stereo AM/FM Tuner

CAPACITANCE METER by Martin Kent . . .. .. .. .. .. .. .. 34
Ranges from 1p to 20u

LIGHT METER by Martin Kent .. 46

A general purpose instrument with appllcatlons in photography, chemnstry, medncme and pollutlon
control

NOISE METER by Martin Kent . .. .. .. .. .. .. 50
Indicates ambient noise levels in the range 60—1 10dB

INTERFACING COMPUKIT Part 7 by D. E. Graham .. .. .. .. .. .. 62
Conclusion

GENERAL FEATURES

COMMUNICATION BY FIBRE OPTICS by Gary Gardner . .. .. .. .. 38
A bright future for telephones and TV

SEMICONDUCTOR UPDATE by R. W. Coles .. .. .. .. .. .. .. 42
Featuring iAPX432 U4108B

MICROPROMPT .. . .. .. . . .. .. .. .. .. 54

Cream of idea soup

NEWS AND COMMENT

EDITORIAL .. .. .. .. .. .. .. .. .. .. 17
NEWS&MARKETPLACE .. .. .. .. .. .. .. .. .. 18
Including Countdown and Pomts Arising

INDUSTRY NOTEBOOK by Nexus .. .. .. .. .. .. .. .. .. 23
Slimming for health

CB PROPOSALS .. .. .. .. .. .. .. .. .. .. 24
The low-down from the Home Offlce

SPECIALOFFER — DIGITAL PANEL METER .. .. .. .. .. .. .. 45
For use with all our free case projects

EXTRA CASE COUPON .. .. .. .. .. .. .. .. .. .. 57
To save you money on another case

PATENTS REVIEW .. . .. .. .. .. .. .. 58
We look at the second of the controver5|a| Carver |deas

READOUT .. .. .. .. .. .. .. .. .. .. .. .. 59
American advice

SPACEWATCH by Frank W. Hyde . . . .. .. 61

Our resident stargazer celebrates a bi- centenary and the success of the Space Shuttle

SPECIAL 12 PAGE SUPPLEMENT

CIRCUITS SUPPLEMENT
22 designs of diverse appeal (between pages 42 & 43)

OUR AUGUST ISSUE WILL BE ON SALE FRIDAY, 10 JULY 1981
(for details of contents see page 43)

© IPC Magazines Limited 1881. 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. All reasonable
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.

Practical Electronics July 1981

— e —————



. N
TRANSISTQRS BC547/8
WA FU AG2s 3% SESABC :: 2222‘08 350 ¥I§S“ 501 2Nn3905 15
| ;
BCo30 Ty S [|vDsc0 250 = SR B ANTEX
BCY7 0 | TIS o
33/35, CARDIFF ROAD, WATFORD, T IEER i coqR Al g0 0 Soldering
Tel. Watford (0923) 40588. Tel:'f ':;Tgf-,sﬁg'cmmo govrz2 20 MJESTI PRy | o msv'v'o"sag
ALL DEVICES BRA 5 B 0[5 = 52 OS] IO S 2 63 45 CX17W s
ND N MJE29 2N4427 395
L L T IEW. FULL SPEC_ AND FULLY QUARANTEED. ORDERS A B = mmogg B Edla & deas 8o gonisw 398
G O T sy e RSND AR AT ECLL U, TS R S F103° 66| 2TX307 18| 2Nsiss6 30 g s
(TELEPHONE onoz“' INSTITUTIONS OF H ORDEA. GOVERNMEN ACY19 75 |BD135 a PF103 36 (ZTX302 16 35/6 20 Spare bits 50
RS BY ACC FICIAL ORDE T J ACY20 7 ; 5! MPF104 36 2N5138 18
TRADE AND EXPOR ESS NOW ACCEPT RS ACCEPTED § |BD136/7 40 ZTX303  25] 2N Elements 190
[V} T INQUIRY W ED Minimum £ ACY21 758 MPF105 36 | ZTX 5172 18
NDER £10.00. OVERSEAS ORDEAS FOSTAGE AT COST, 7 10 1‘18°o'-’.‘3‘s’§s ASYZZIC0 Blad” 4o e o Hxaie 23| 2Neiao a8 Iron stand 150
75 |8 25 X
VA Export ordars no VAT. Applicable to U.K aD1as 79 BD1d4  198|MpSacs 25 2% 20l DIL SOCKETS
Hotbari bl prices sre exclusive Unioss | 2018172 42 BD245 45 SAls 23| 7ix3ar 30| 3Nos0s e (TEXAS) Low Wire
We stock many moo cot incl, p&p. K A Prome Uniess fAF118 9580378 70 s B 21X500 14 2',:3305 24 profile wrap
re .
R e e b e T b e Bl Bl Boe B 8 e e 3
urday 9 8.m.-8 p.m. Ampi e ord Hi ord § BC107 5 [ MPSU0O2 2N5459 36 16 pi
Free igh Street. O 10 | BD695A 58| zTX503 1 pin 10p 42
POLYESTER CAPACITO ° ar Parking space availabl pen § BC1078 12 (B 85 | MPSUO5 85 ZTX 8| 2N5485 36 18 pin 18, B
B R T O Al i Lesd ys] 3 B Cl07 =2 B eos Spmast | A sTocHSS 21X504 28] 2N5777 45 | F0BE Yon  oon
100 . . 2n2, 3n3. 4n7, 6n8 1 8 BDY56 180 | MP 531 25] 2N6027 p! p 60p
160V; ‘Fc?n"ﬁ?snzzggsspa,agg453,19on‘22;,lzgo;%q,gz,;ggbaazn 7, 580 160 Bcices 12 |80veS 16D|Mesut ga|3Ness’ 39 Ineics 8 im0 4o
2 48p; 4, n, 220n 17p; 330n,47 g p; 202, 4u7 85p ‘ 8C109 10 | BF1 U6 60 2N697 6290 70 28 pin 35
B0 53800 s 22030 350 420170 10005001 mese o |ECiSe 13500 32186870 i N OB R 8| B % ek
POLYESTER RAD . ; 22n 38p; 33n 42p; 47n, 100n 50 C 12(BF177 . 25(0 30(2N692 48| 25 pin_30p 99p
1AL LEAD n 50p; 470n 99 BC117/8 20|B C36 120 2 Ca9 70
10n, 15n, 22n, 27n 8, CAPACITORS: 250V p. BC14 F178 30| 0Cai/a2 N706A 19| 2SC1096 SPE
190180, 230, 270 6p; 33n. 470, G8n. 100n 7 uLt o 30|BFI79 3§ 120| 28708 19| 25C1 85 CIAL OFFER
p; 680n 19p; 14 23 n o.lson 220n 10, RASONIC BC142 30|B 0OC44 120 2N914/ SC1173 125
i 10 23p; 145 40p; 242 46p. p; | TRANSDUCERS § BC143 F180 38| 0C45 14/5 32| 25C1306 150
EL b 30 [ BF194/ 40| 2N918 150 741 15
ELECTROLYTIC CAPACITORS (Values n uf). 500V 10 52p:47 7 40KHz39sppr. § BCIA7. 3 g:we? BTER S so| 3351309 %80 | OThars 113: i
19p,]000'70 . 1 L4y ,8p;479p;68 3 " ; 250V: 100 N 198 16 | OC7 113172 24| 2s5C 35p 115
p; 5OV: 47 12p; )p; 6.8, 10 10p; 15,2 12 ¢ 8 BC148 9| 8F 2 a0l 2n 1678 140 211402 P
93 330 90, ; 68 20p; 220 24p; 470 32p p; 33 15 4712 i1 B 199 18 | OC76 1303 60| 25C192 150p 130p
; B 2p; 2200 90p; ‘3" C1488 10| BF20 50| 2N13 3 50 2532 £8
b 15p; 330! 22 21588 10, 22 8p; 33 B 5 22, [ 8C148C 0 30 |0C8] 4 04 65| 25C1945 225 27 675p
40_47. 700 9p; 1251 Y 680, 1000 34g2 200 E0p 3300 100 1so1z e WeEr. B9 O13ni30s  gof 2scigesazs | 209  2agh Zson
3300 Tag; 4700 79 20 328 1365 470 200 E40 34m: 1000 230 1200 089 8C1a 9|BF244A 28| OC83 50(2N1307 65| 25C1957 o 2GR 205012500)
TAG s:f ’ 1000 27p; 1500 31p; 2 : 9C 12 |BF2448 29 40| 2N1308 68| 25 0 116 150p 110
L N ] s ool el Sl S d | e 1oee
3 180p; 25V: 10 00 139 BC159 6 2| 0C171 25C2029 18 P
TANTALUM BEAD P 00003209,150&, i 11 |8F289 350 85| 2N2160 295| 25 9
35V: 0.1, 0.22, R IO s S BB ESERR & €2078 155
I3 25C2
el AR 1 rorenomerens. o 1o |1 B[00 B ANl G
p; 18V: 2.2, 3.3.18, EVEIES, ’ BC169C THP29C 60 25C2166 165
65,10 Jap: 15 36o; 32 509 55" 4 2000, 1K & 2K (LN ONLY)Single 299 s DEER 83|48 & ek 8| R O
47"35p; 100 Ebp. Wk PR LT ek 223 %M“ single g::g D/P switch s 35‘;;'2 “ 3?338 95 Tnggg ?g %326 3 3N1zga ‘zg
MQ I3 . 6 80
MYLAR FILM CAPACITORS R R Ry S Ss cazof] BRrAd BuEs  &gEE & 00es '8
22n. 30,,"402;747'1 4n7. 10 8p; 15nF.@ SLIDE o b e R 5| M3 o (AR B| G CMOS 4093 55
iy a7 Tpi 56.100n, 200 IS DERIEQTENTIOMENE ® e NS BN 8 INasa el fom3 150 (conT) 4094 210
linear values 60 BC184 IP33A 13 1 95
cemamic caracTToRS o _§ LOL8 oK O e (BB | Gh oaf| e B\ & il &2 e
t 7 an: A
R sl PR i B s RO B0 8 e 18
7p; pf PRESET P BCI IP35A 320 9 150
P p;_220nF/6V__ 8pR 0 T e L ey B BEXBe/8 28 | Tip3sc || e K 29350 8 2160 115
‘Othg.ﬁ?gNECAPAC"ORS: S oW 0003 IMB Hork e ™ 10b B 0| e §E e M EE B 2060 e
P AT w0 12nF 10p. ] 25W 250024 TMQ Vert (RS 10p § BC213 10| BFYS] 23| Tipsec  199| 3n3615 ) #5E & A JiH
BT e gt syt NN BB B DR R EL = il
z 10, TRIMMERS 10| BFY56 32 0| 2N3702/3 1
1 m TIPS, o] 404 417
e 42 gg %553 38 2°6pF. 2-10pF '"“‘;;'lnisnsrons_sn. mak BC214L  19iBEves 95 oA Gl I 20437 208 2193 119
85100 1206?5(;513802' 2ok SsuRt 3o JMinioture High stability. ke 5% carbonll BC3078 14 ([E Yo . 20120 A REE & 420881190
- 8| Lot iie ah 1D 160 BC3088 16| BR 0| TIP121 992 /9 10| 40467 130 4409 790
B2 M + ¥39 40 N3710 10 %
20 20 210 'To [comenession P e w0 BIBR BlmH e o8t a0t A
SRR I R H AN PR g
12 -250pF 6 41 @ 1 0
ot L ] P | gl e Bl A R
-1250pF a8p [each t pplies 10 Resistors of 477/8 40| BU1O 32| 2N38 ! 95 570
ype not mixed values 8C516 9 210 TiSa4 a5 45 4432 1050
LINEARIC’ LF 8 40| BU205 190 [ TIS | 2N3822/3 65 4433 o
702 s LMaf’(? 390 NE5628 410 | COMPUTER ¢ C517 40| BU206 200 T|s:g 45| 2N3866 90 4435 523
709C 8 B\, ShiNEE a3s | 2114-450 C's 1280510 1 £19 744 2N3903/4 18 4440 999
709C8mn 35 | (m308 26| Nesesa 120 | 21143000 125, |Z80ASTIONgE23 7445 105 | 7a155 75| 74LS 15138 4450 350
741 [M311 32 J NESES | S Hol R B | 26 32| 74156 78| 1S00 13| LS13 62| 15299 420 4451 380
747C 14 pin 13 |mars 200 |[NESE 170 | 2832.32K 20 |2804 DART €15} 7448 72 74187 70 301 13 o ) T T 018 78 e
748C8 i 36 | M324 50 | NE 450 08 250 |74 138} 7450 20 1569 165 | LSO2 15 LS147 210 175 42 490 350
7538 pin 188 | -M339 o0 |2 570 S 20] 271555/ NIES 00 745138 200 7451 20 74199 185 | 1302 18\ 12138 370 | (3351 480 4020 85 | 4500 750
10 159 [Lm3a8 £ 5561360 69 | 2732-a50n  “£8 745’88 210{ 7483 30 74167 99| LS04 16| LSis1 90 (3327 450 | 4021 80 | 4501 28
9400CJ LM349 68 265 | 4116 189  158| 7 74162 99 | LS05 (8354 200 | 4022 85 | 4302 105
ey, B0I 0 SR ) 85 Sl Bl B8 BISE B LG4 L 7 % | s 7
Y1 1313A660 9 415 [ 5G34 850 {7452 7470 40 120°| LSO3 23| L8185 75 5
AY-11320 226 | 1M380 olliSS3202Nmg295 6505 850 1745260 B30} 7472 30 74165 120 | LS10 20| LS157 70 13357 315 | 4025 24 | 4507 48
AV1 1320 228 | IM3BIN 145 SN7eooau 240 | 6520 328 7455 5 325| Ja75 39| 33188 13¢ 1217 32| tsi88 70 (2346 j85 | 4026 170 | 4508 280
AY 12050 25 | Lm3s2 a8l |shzsonan 170 | 6522 570 7454*738 210] 7453 35|(23167 " 208 212 32| 18160 90 12347 150 | 4027 45 | 4510 85
AY-3.1270 sag |LM384 125 (SN76018 148 6532 O S S 25 aTS) 74170 205 | LS13 40 | L8] (2348 190 | 4028 92 | 4511 98
72 56 | 7417 61 98| LS352 4029 a5
Av:3:3279 240 | m3se aollisnz023NEIT0 6545 1450 {7454 1150| 7476 40 179 375 | s1a 0| L5162 110 185 98 12 84
Av 38310 770 |LM387 120 SN76033 N 50508 450 1745475 825] 748 74173 110 | LS15 40| LS (3325 185 | 4030 55 | 4513 228
150 0 52 ( 7417 163 95 | 1S3 4031 a
AY.3.8912 650 | LM389 99 SN76115N 215 | 6592 €27 {781 140{ 7481 120 2 100 | LS20 21| LS164 115 65 65 185 514 220
AY 51224238 | LM733 99| snasiat, 1281 8800 c22155 150| 748} 120 (14175 82| 1l52) 32 e || By & 4032 125 | 4815 250
AY.51230 as0 | -M2917 195 SN76227N 95 | 6802 F3 |y, o5] 22820 75/['74r7e/ 8all LS22 35 s || B & 4033 175 | 4516 90
Ay e 13174630 | tM3900 60 5,;86477 175 | 6809 550 51/2 70| 7282 74177 88 | LS26 ity 339 59 | a03a 213 | 4517 a1s
62 7545 99 | 7 a4 | LS168 210 | L
A 58100 778 tm3%00 70 S o 6810 12 |7245%, 25| 7485 105 e 1377 38| 1S169 210 e R 4 oS 50
e i (M3l 125|TAAcela 155 6840 130 Jase 33| InId %8 % (3170 288 | 18375 150 | 4037 115 | 4320 50
CA3014 :;:r‘, LM3915 gﬁ TAD10O 159 | 6850 ‘,‘38 3233 205 | 74181 280 ngg §2 tglli 105 | 15377 199 | 4038 110 4521 210
S0l T |Lhae Es|iste e g2 miTILra |1 708 eI RS o) s 4 s039 232 | 538 38
020 186 600 135 TBAG A 450 |(TEXA 7492 5 130 | LS37 30 | LS181 295 98
CA30 1S7220 41-A12/ 8085A s) 0 | 74185 130 | L Ls384 250 | 4041 80 4527 12
SASO%gA 193 | M2s2aa 280 | 5X1 or 811250 | 811595 930 17399 n o | S 130 | 1238 35112180 128 | (Saee a8 d0a2 70 | 2378 1%
A3035 235 3AA 1150 | TBA| 596 93 |74 7495 7 130 | LS42 66 | LS190 9 85 80 150
CA30 MC1303 800 a0 | 81Ls97 02 1 0 | 74191 120 | L 5 | 12390 140 | 4044 80 [ 4330 %0
G hevOdy a8 RS R Bl s @ am ) de ek &) G e e | 453 1B
A3045 365 1310P 150 | TBAQ s 425 |740 74700 13 120 | L549 105 | L5193 99 10 96 120
CA3048 70 | MCiaas 150 R g s 200 | 7406 18| 741 0 | 74194 102 | LS51 s 2306 799 | 4047 98 | 4534 510
406 04 62|74 25 194 125 | 1539 404 4
CA3048 214 | MC!458  45|TDA 65 120} 825) 475 |7407 36/ 74105 8 195 75 | \S54 30 | L8195 130 8 275 8 85 | 4336 310
CA3048 214 |mcC1494 694 IDATona 290118253 S0 | 38| 74108 82 | 74106 @9 | (S22 30 L8195 130 | 15399 230 4045 35 | 4538 145
Ea3072 213 | MCrags 350 TD. 1008 310 8255 Ghe) | 17 74109 74197 88 | LS63 150 | LS197 o | (2228 140 | 4050 38 | 4339 120
85 | 15447 4051 454
SA30fee 13 imcragel 92 1021022 575 | 8257 S | e 20{ 74110 60 | 74198 160 | LS73 45 | LS200 195 86 ] 150
CA3081 MC1596 1024 105 | BT26A 410 17 54 | 74199 150 | L 345 | (2490 245 | 4052 86 | 4543 150
Easosa: 378 | MCies 225 | ToA1430 290 | BT28A 190 (741 25| 74112 170 | 7386 130 (373 38| 15202 3as | tSee 103 | 4052 %5 | 4855 33
A3090AQ 375 09G 90| TDA2 350 (7413 74116 170 150 | L1576 45 | L5240 165 =
CA3123 150 | MCI710 73| 100 030 300 | 8T95N 160 |741 32| 74118 88 74247 151 | 1578 S0 | LS241 165 L5670 270 | 4055 130 4554 192
CA3130 MC3302 1 61 a6 | BT97N 4 38 74 74248 189 | LS83 12873 750 | 4056 135 | 4535 85
gﬁgmo 23 mgggflgr’ 138 HS??E;‘ ‘ig ﬁz‘g‘}O'S ;gg ;2:‘75 gg 74};3 1;‘5) ;253? :!1‘9 LS85 133 t§§2§ 132 LSeiRge SO 2839 ?173 2229 420
160 95 60P 120 | TL072C -1013 375 17420 74121 38 0| 1S86 38| L5244 150 S
Ca3tgg 298 | MC3401 2 Ol{LO72CLaNTO AY-5-2376 750 |742 | Sl 83 | 8wl SR 15245 145 4061 1225 | 4558 174
CL7106 798 | MC3403 1 4CN 125 | MC1488 ] 38| 74 74273 267 | LS9l L 4062 995 | 4559 450
1607107 a7s | Mcad0s R S 75 a3 el ke 33 (| R S EH 15248 138 OS3R120 4560 199
Ciitic 38 | MO B 8 ueua, 388 e HEag e B A R ey g e | Gn
1 150 635 | UAALT 412 1100 (7426 74128 45 9 95 115 | LS251 130 | 400 a 5
ICM7205 1180 | MM5303  635] UAA 0 170 | RO-3-2513U 600 [7427 43| 74132 s5 74284 350 | (596 120 | L5263 95 | 4 0 14 06 26 | 4566 195
7208 1259 | Mms307 1275 Xk 180 170 | SFF96364E 950 {74 33| 74132 55 | 74285 350 | L3107 45 B BiEE E 4069 22 | 4568 292
IEM7215 1080 | MM57160 575 AR220CKNS20 3FC71301 820 s 35| jaias 38 | 33239 197 (2109 75 | (5258 120 /2007 5 4070 25 | 4569 195
ICM7218A 1980 | MSM5526 820 xazﬂ‘ 575 | TMS2716-3v1050 |74 o 19| 74142 188 74293 135 | LS112 40| LS259 160 006 86 | 4071 25 | 4572 36
1CM72168 1950 | NE529 225 ZN4266 750 | TMS4027 250 7432 27| 74143 250 74337 238 | (3113 75 | LS261 450 4007 19 | 4072 28 | 4580 495
ICM72174 790 | NED43 S | 32| Tmead] 30 17ad 27| 74143 250 | 74208 185 | L5114 40 R < 2008 76 | 4073 25 | 4381 320
ICM7224 785 | NES44 185 zm423 195 [ Z80CPU 2.5 525 o 38| 13144 250 | 74365 96 | L9122 70 13373 180 4009 ag | 4075 23 | 4582 135
10130 452 | NEBSS 85)2na2de 130 | Z80ACPL aM 650 |7 o 35] 74145 90 | 74365 95 | LS123 75 19278 32 4010 sg | 4076 85 | 4383 108
7955 ‘as | NESSEDB 55 2N425E 350 [ 280 P10 S |Eeb 201 7414 74367 96 | L5124 s SR 3 B 4077 30 | 4584 55
27 625 | 280A 5 17441 88 8 125 | 74368 180 9 "88 | 4012 24 | 4078 2 4585 9
\LF351 ag | NES6O 325 ZN10345 P10 550 7442 74150 130 95 | LS125 48 | L5280 250 H &
NE56 1 395 |, 200 | ZBO CTC 58 | 74 74390 186 | LS! 2915 43| s081 26 { 4593 275
5| ZN1040E  685p | ZBOA CTC 550 [7a44 5 B :g; 70 J4350 109 15137 8o 15290 130 | 4015 82 088 30 0706 99
74153 120 185 | LS133 3§ | LS295 215 | 4016 4 5
35 086 [0 40161 99
-—_J— LS136 55 ) L5298 130 | 4017 70 | 4089 150 40174 160
40193 145 _J

Practical Electronics

July 1981




eSS
OPTO ELECTRONICS CRYSTALS COMPUTER CORNER
. LEDS including Clips VOLTAGE REGULATORS T00KHz 300| ¢ SUPERBOARD Il: (Series Il New Version) Ready-
ZERO Insertion Force SOCKETS TIL209 Red 175" 13 o ;385 e = on i oKHE g;g built and tested: 50Hz. Only £149
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0Ad7 12 | 2A/400v 46 Piezo Tweeters | griy5ng ) a1 12V 78012 30p 79112 559 6 -OMHz 290 ® EPSON TX80 80 column dot matrix printer ava
0A70 12 | 24800V 68 Xov_frs'etc TIL78 (de::leecl‘%crt)or 60 16V 78L15 30p 79L15 65p 6.144M 2985 able in tractor feed or friction feed. £235
0A79 15 gﬁl/‘lggg gg available 7s Displays CA3085 a5 . m3oek 135 |§ ?ggﬁnm ggg @ VIDEO GEh(I)IE based on TRSBO 16K RAMI c289
0AB5 15 | 2800y 128 | ALUM.BOXES | TIL321 5" CAn 115 [ LM300H 170 tM3T7H 240 | 7 16BN o NEW VERSH Only:
o 8 | Joa200v21s | 3x2x1” 65 | TL322 5 Cth 115 (M304H 160 (M317€ 350 | 768MH:z 309! @ SOFTY. intelligent EPROM Programmer Kit ~_£99
g B | 10A%600v360 | 4x2]x2" 85 | DL704 3"CCth 99| LM305H = 140 323K 52% laBerzatmmz 270 AeadyzBuillsllested o120
82‘2*30 8 | 25a47200v240 | 4x2ix2§"103 | DL707 3" C.Anod 99 | 78HOS5 5v/5A 550p | LM3ZON 240 | D5 L0 290 PSU for above (Built) £20
5 A205 8 | 25A/600v395 | 5x4x2 105 | DL747 & CCathod. 1801 78HG+510 LM3ZEN 280 100 TMKz 270 @ TEX UV EPROM Eraser Erases up 10 32 ICsin 15-
N9 T4 4 |BYrea 56 | 5x2ix1i 90 | 8 OrangeCA R R oy 5 tMZIN 270 |42 omne 290 30 min £33
INO16 5 |[VM18 50 | 3xZix23"130 | TS K eenCA. 140 | 24V 5A 8s0p | TBA625B 75 [1431818M  320| g yHF MODULATOR 6MHz 280p
1N4Q01/2 5 ZENERS 2x4x2%" 120 | +1 3" Redor Green 150 }ggm; gg UHF MODULATOR 8MHz 450p
”:“2882/5 g Range. 2V7 to 6xd4x24 120 8argraph 10 seg. Red 225 SWITCHES 18.432M 290 ©® KEYPADS 4 x4 matrix 350p
1N4006/7 7 | 39V 400mw | 7x5x3" 180 SLIDE 250V TOGGLE 2A 250v | 2663M 290| @ Model 756 ASCII Keyboard £40
IN4148 4 Bpesch | 8x6x3" 210 1A DPOT 14 T 3 |27.648M 330 .
IN5401 18 | Range 3v3 o | 10x7x3' 275 UQ:-d % ;'.IADA'M.;EO 1A DPOT C/OFF 15 g;%,{ 24 58.66667MHz 230| @ 10xC12 Cassettesin stockable racks £5.50
IN5404 16 | 33V ! 3W }%xgxg ggg '}D,gllg("l_ cD B |g|18 0: }A DP on/on/on 40 | 4 pole on off 54 |48-OMH:z 270 p+p extra on &/l the above items.
1 Ng‘gg 17 15p each d:1 PUSH BUTTON SUB-MIN 100-0MHz 375 We stock a wide selection of Computer Books.
NS4 19 [VARICAPS . | va 8oard 150 S 2
1844 9 | MVAM2 16§ VE"OBOQI“ES gl’. DIP Boara  330p| SPring loaded TOGGLE DIL PLUGS {Headers) TRANSFORMERS (mains_Prim. 220-240V)
18921 9 | MVAMI15188 | ., .., Gd Plain|yeq gy 1a4p | Lawchingor SP changeover €0 14 pin 44p; 24 pin 88p 6-0-6V 100mA: 9-0-9V 75mA: 12-0-12V
6A/100V 40 | gpj0n 30 | 23 xJi 73p 52 $100 Board £14 | Momentary 6A SPST on off 54 18 pt 495 20 pi 208 75mA 989
6A/400V 50 2ix5" 83p — SPDT c/over 99 | SPDT c/off 85 pin 49p; BIRILD 20
64/800v 65 | SB1058 40 | 3% 310 83, DPDT /over 188 | 2pOT Gomed 162 | (DIL'Sockets on opp. page) | BVA type 6V--5A 6V- 5A; V- 4A 9V-
BBI06 40 | 33%:} 95p 790 | pROTO-DECS ATV 0T DPDT 6 ace 92 12V--3A 12V- 3A; 15V- 25A 156V--26A 220p
Noise Diode | 33x17" 326p 211p|ve oblock 375;. Non Locking DPDTC/OFF 88 [.n coNNECTORS 12VA: 4.5-1.3A 4.5V-13A 6V-12 6V
SCR's 254 195 | adx1e” 426p —  |g°hae 350p | Pushtomake 15p | DPDT Biased 145 (Connon typal Covers | 12A 12V-5A 12V- 6A 250p (300 p&p)
Thy s TRIACS g;lo [oriodniney ?ggp Eurobreadboard ;:zon Pushbréak  28p | 3pole c/over 205 Plugs Socketa plastic | 24VA: BY-1 5A 6V-1 5A 9V-1.2A 9v.| 24
0-8A-100v 32 | 3A/100v 48 Tool 162 ROCKER: 5A 250V, SPST 28 Sway 95p  125p — 12V-1A 12V-1A: 1 15- BA. 20V--6A
O A Lo0V 32 | 0oy 8g | Piminserion Too 0 |Stpersiip S52 998p ROCKER. (white) ' 10A 250v SPDY |15way 135p  198p 15081 20V- 6A 320p (44p p&p)
1a/400v 70 | 3A/BQ0V 85 oL e e 310 changeover 38p [25way 198p  284p  170p| 5gVA: 6V-4A 6V-4A V-2 A 9V-2.5A" 12V
5A/300v 38 | BA/I0OV 60 | £ ool 75 Combs 6p of | ROCKER: With nean fights red when on 37way 290p  398p 185p; 74 12v-2A: 15V-1 BA 15V_1 BA: 20V-12A
5A/400v 40 | BA/40OV 69 : » 10A 250V, DP. 85p AMPHENOL PLUGS 20V-1.2A; 25V-1A 25V-1A: 30V--8A 30V- BA
5A/600vV 48 ?‘;/Ael?g\év";g FERRIC CHLORIDE] aLFAC ROCKER: (Whne) 10A/250v DPDT 72p IEEE  475p, Centronics / 575pl 365p (600 p&p)
32//2885 gg 15A7400v 82 |1 'bbag Anhydrous TRANSFERS ROTARY: "Make-A-Switch” Make your [ DIL OOVA: 12V-4A 12V-4A: 15V-3A 15V-3A;
12A/100v 78 | 12A/800v135 1195p + 50p p&p Etch Resist own multiway Switch as required. Shaft- " EDGE CONNECTORS ZOV 2 5A 20v-2 5A; 30V-1.5A 30V-1-5A:
f .| ing assembly has adjustable stop. switches 40V-1.25A 40V-1 25A; 50V-1A 50V-1A
124/400V 95 16A/100V103 A TCH RESIST | Full range available g j (SPST) double type
15A/800v 188 | 164/400v105 | DALO E L Accommodates up 1o 6 Wafers 90p 820p (60p p&p)
87106 150 | 16A/800v220 | Pen + Spare tip  90p 35p a sheet 8reak before make Wafers. Silver contacts. 4BVOV:V : ise
BT116 180 | 25A/200V185 = on = o &vf:\:eja‘ golzv/%vwf %"'%/I‘Z/ZW;: Dgée/ 6way |2x10way — 829 JUMPER LEADS Ribbon Cable Assembly
106D 38 | ZOA/BO0NZI5 | e | Single- . Double- SRBP Maint DPST Switch 1o fi Y asp | 8 | Zxigwav n 988 | Single ended DIP. 24" length Cable
;:g:g g; 25A/1000Y;ao Glass sidegd sided 9.5"x8-5" Screen & Spacers 6p Bgvav %:;g x:x :gg: :gsg ;: pin ;ng Lgp'" ;ggp'
- 105 pin B pin
TICA7 35 | 30A400v525 | £7xE 908 ioe 950 | ROTARY: (Adjustablg Stop Type) 10wy | 2%28 way 165p 160p | Sgubie anded DIP B
2N5062 32 | 72800D 120 n P 1 pole/2 10 12 way. 2p/2 to 6 way, 3 pale/ 176p | 2x30way 188p — tength 14 oin 16mn  28pn  40pin
2N50es 132 [iac SOLDERCON PINS 210 4 way. 4 pole/2 t0 3 way 350 | (spDT) | 2x30way 196 — | &©  185p 205 3000 485
) . . 4 w = @ 195, 2
o 25 | 100 s 60p 500 pins 276p | ROTARY:Mains 250V AC. 4 Amp  56p 1;:;‘*; 243 way 2500 ;g zgo: 3500 375: SSSSJ

WATFORD’S BOOKSHOP CORNER

l l Personal Computer Book 630p
Illustrating BASIC 390p

BASIC with Style 490p

A Bit of BASIC 540p

. . . Advanced BASIC 750p
A 4k monitor specially designed to  5asic computer Games 550p
More BASIC Computer Games 550p
prOduce the bGSt from yOU r Some Common BASIC Progrms 1050p
. Practical BASIC Programs 1100p
Superboard, Superboard Series 2, 562 Softwere Desion 200p
6502 Application Book 890p
UK101 or Enhanced System. Programming the 6502 (C202) 1050p
T Programming & Interfacing the 6502 1050p
Look at these-§uperb facilities: 6502 Assembly Language Programming 1290p
® Full screen editing. - 6800 Assembly Language Programming 1100p
o ?omg curs</)r/?creen clear facility. 6809 Assembly Language Programming 1350p
:F”I‘le nsert/delete. ol with ool svmbol Practical Intro to PASCAL 500p
. sL'l ylprl(ogr;mma e cursor control with meaningful symbols on screen. Using CP/M: A self teaching guide 690p
Mg eIKEVIEaSIC ) 8080A/8085 Assembly Lang. Programming 1100p
@ True ASCIl keyboard routine. ) 280 Instruction Handbook 350p
@ Auto remote control of tape recorder {requires only a relay). 780/8080 Assembly Lang. Programming 650p
® Open line facfl!llty. 280 Microcomputer Handbook 750p
® Named tape files. . 8080/Z280 Assembly Lang. Techniques 840p
® Two key video swap (Series 2 only). Programming the Z80 (C280) 1060p
® Bell ‘Se,"e? 2 iny). 280 Assembly Language Programming 1290p
@ Cursor indication of quotes mode® :
® User definable flashing cursor character IO VN Erephiies 200
@ User controllable command vectoring for your own machine code routines. ;233%5@?1%;&%” teaching guide ;ggp
@ Full or partial scroli-up or scroll-down {callable by program). 30 programs for the Sinclair ZX80 700"
@ Auto list on error {(displays faulty line upon carriage return). prog P
. g o Making the most of your ZX80 790p
@ Single command save (automatically returns “list”’). 32 BASIC P
i : . " rograms for PET Computer 1050p
@ Centronics compatible printer driver. PET and the IEEE 488 Bus (GP 1B) 1100p
Monitor functions include: ) PET Graphics 1000p
@ Scrolling list in data mode. @ Two save and three load routines. Please add 55p P&P charge on books.
® Warm restart vector. ® Floppy disc vector.
@ Fill memory. @ Break handling routine.

@ Search memory. @ Tabular display of memory. WATFORD ELECT O ICS
All this for only £19.95 Ek: CARDIFF ROAD, WATFORD HERTS.

+ 50p P&P + VAT.
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OHIO SCIENTIFIC COMPUTERS

Superboard 3 £159. Power supply kit
£11.95. Modulator £3.50. Guard band kit
£10 (converts the display to 32x32, gives
1200 and 300 Baud tape speeds, increases
computing speed by 50% and converts to
50Hz). Special offer: Superboard 3

power supply and modutator kit uard
band kit ONLY £172. 4K extra ram £15.60.
Case £27. Cassette recorder £18. Cegmon
improved monitor rom £29.50. Assembler/
Editor tape £25. Word processor program
£10. Display expansion kit 30 fines x 54
characters for Superboard 2 (Not 3) £14.
Cheapo memory axpansion offar:- Buy a 610
expansion board with 8K ram on board and
space for another 16K for £159 and get a
free 5V 3A power kit and any extra ram you
want for £3/K. Buy a minifloppy disc drive

case » power supply + DOS for £275 and
we will do the extra ram for £2/K (Max 16K).
Wemon Improved monitor rom £19.95.
Centronics Printer Driver kit £10. New Series
2 Challenger C1P:- cheapo 4K version £212

£4.50 Post.

PRINTERS

Buy any of the beiow and get a free interface
kit and word processor program for UK101
or Superboard 2:- OKI Microline 80 (lllus-
lrated? £299. Seikosha GP80 £225. Epson
MX80 tractor £359. Epson MXBO tractor
friction £399. Epson MX70 £259. Epson
TX80 £295.

MEMORY CHIPS
2114 450ns £1.95. 4116 200ns £1.99.
4027 £1.30. All low current.
SINCLAIR PRODUCTS®
Sinclair products only are ail post free.
SC110 Oscilloscope £139, Adaptor £4,
Rechargeable batteries £7.95, ~1 probe
8.05, « 10 probe £8.86, Carry case £8.80.
PFM200 £5g.40, Adaptor £4, Case £1.73,
connector kit £11.27. PDM35 £32.95,
adaptor £4, case £1.73. DM235 £56.50,
DM350 £78, DMA450 £107, adaptor £4,
case £8.80, rechargeable baus £7.95.
Microvision TV £69. Adaptor £6.95.
BATTERY ELIMINATORS®
3-way type 6/74/9V 300ma £3.50. 100ma
radio types with press studs 9V £4.95. 9+ 9V
£6.25. Car convertor 12V input, output 3/
41/6/74/9v 800ma £3.04.
BATTERY ELIMINATOR KITS®
100ma radio tzpes with press-studs 9V
£1.79, 9,9V £2.50. Stabilized B-way types
3/43/6/74/9/12/15/18V 100ma £3.12, 1
Amp £8.50. Stabilized power kits 2-18V
100ma £3.12, 1-30V 1A £8.50, 1-30V 2A
£15.30. TTL and computer supplies 5V
stabilized 1A £9, 3A £14, 6A £20. 12V car
convertors 6/74/9V 1A £1.62.
TV GAMES®
AY-3-8600 - kit £12.98. AY-3-8550 + kit
£9

.26.
PRINTED CIRCUIT MATERIALS*
PC etching kit:- economy £3.42, standard
£5.76. 40 sq ins pcb 50p. 1 Ib FeCi £2.20.
Etch resist pens:- economy 50p, daio 90p.
Drilt bits 1/32" or 1mm 35p. Etching dish
92p. Laminate cutter £1.30.
BI-PAK AUDIO MODULES*
AL30A £4.53. PA12 £9.31. PS12 £1.75.
T538 £2.90. S450 £27.90. AL60 £5.62.
PA100 £19.24. SPMB0 £5.26. BMT80
£6.36. Stereo 30 £24.14. ALBO £8.56.
COMPONENTS*
1N4148 £1.5p. 1N4002 3.7p. NE555 B dil
25;. 741 8 dil 20p. bc182, bc184, bc212,
bc214, bc547, bc549 6.1p. Resistors 5%
W E12 10R to 10M 1.5p, 0.8p for 50+ of
one value. Polyester capacitors 160V .015,
068mf 2.9p, .047. .1mf 4.4p, .01mf 3.3p,
022, .033mf 3.7p, .15, 22, 33mf 5.4p,
47mf 6.6p. Polystyrene capacitors E12 63V
10 to 1000pf 4p, 1n2 1o 10n Sp. Ceramic
capacitors 50V E6 22pf to 47n 2.5p.
Electrolytic capacitors 50V .5, 1. 2mf 6p,
25V 5, 10mf 6p, 16V 22, 33mf 6p, 47mf
58, 100mf 7p, 330, 470mf 9p. Zeners
400mW E24 2v7 10 33V 7p. Preset pots
subminiature 0.1W horiz or vert 100 to fMZ
Bp. IC sockets B dil 8.7p, 14 dil 10.1p,
16 dil 12p.

Choose any of 10 selected kits from
the Heathkit catalogue as your first order,
and we'll give you a superb soldering iron
worth over £10. Plus a 10% discount!

These kits have been specially
designed with first-time kit builders
in mind. So even if you've never built
an electronic kit before you won’t
find it difficult. In fact, the simple to
follow step-by-step instructions
make it easy to build any Heathkit kit.

And with your special offer
discount you can afford to see just
how easy 1t is.

Full details of this FREE offer are
available in the Heathkit 48 page
catalogue. So send the coupon for your
copy now.

Dept. PE, 32 Goldsel Road, Swanley, Kent BR8 BEZ.
Postage £3.50 on Superboard. £4.50 on printers and 45p on other orders. Lists 27p post free.
Please add VAT to all prices except those sections marked with a * which already include it at
the ofd 15% rate Overseas and credit orders welcome. ZX81 part exchange possible.

OO0 Je08E AOV2

ELECTRONIC
ENGINEER

Do something PRACTICAL about your future.
Firms all over Britain are crying out for qualified people. With

the night training, you could take your pick of these jobs.
Now, the British Institute of
Engineering Technology will train
you in your spare time to be an
Electrical Engineer
You risk nothing! We prom-
? ise to get you through your Television Servicing
- chosen course-or.refund your Radio Maint. & HBDBII’S (B'ET)
fee! Pract. Radio & Electronics
So. join the thousands who Plus over 60 other
have built a new future through hame study courses.

home study Engineering courses:
Please send me a copy of the Heathkit catalogue. 1 enclose 28p in

POST COUPON FOR FREE 44 PAGE GU
stamps.

Name | BRITISH INSTITUTE OF
ENGINEERING TECHNOLOGY

Aldermaston Court, Dept TPE13, Reading RG7 4PF.

Courses in
C &G Elect. Technicians
C & G Elect. Installations
Telecomms. Technicians Exams

/4

o —
To: Heath Electronics (UK) Limited. Dept. (PE7). Bristol Road.
Gloucester. GL2 6EE.

Address

NAME (Block capitals please)

H

NB: If you are already on the Heathkit m?llmgh]l:'s‘ you ]wnll m NOREESE ) )
automatically receive a copy of the latest Heathkit catalogue “)
without having to use this coupon. POSTCODE

Other Subjects AGE

Accredited by CACC

HEATH Member of ABCC I
" R R F R U N RN RN BN N N |

zglnv i

4 Practical Electronics July 1981




You cant beat
The System

The Experimentor System™ —a quicker transition from imagination
through experimentation to realization.

- « wweos® L2 2 4 4 7 - o e 2 2 X & J L X R § 2 ] L 2 = X X7
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Experimentor Scratchboard'™ workpads.

Experimentor Matchboard' pre-drilled PCBs.

When you have a circuit idea that you want to With Experimentor Matchboard you can go from
make happen, we have a system to make it happen breadboard to the finished product nonstop! We've
quicker and easier than ever before: The matched our breadboard pattern again, this time on
Experimentor System. a printed circuit board, finished and ready to build

on. All for about £1.20
There’s even a letter-and-number index for each
hole, so you'can move from breadboard {(where
they're moulded) to Scratchboardt (where they're
We've added Experimentor Scratchboard printed) to Matchboard™ {(where they're silkscreened
workpads, with our breadboard hole-and-connection onto the component side) and always know where
pattern printed in light blue ink. To let you sketch up you are.

You already know how big a help our
Experimentor solderless breadboards can be. Now
we've taken our good idea two steps further.

a layout you already have working so you can When you want to save time and energy, you can't
reproduce it later. beat The Experimentor System.
1 EXP-300PC. which inciudes one item 2 EXP which r tt ten 3 E 02 w es three b 4 EXP-304 which includes tour items
* A Matchboard pre-dnilled PCB *Three 50-sh i workpad N M EXP * Two Matchboards. an EXP-300
£1.20 £1.50 e e eadboard and a Scratchboard workpad
£7.60 £8.70
r-----------------
GLOBAL SPECIALTIES CORPORATION. DEPT.5W
GLOBAL SPEC'ALT'ES CORPORAT'ON ' Unit 1, Shire Hill Industrial Estate, Saffron Walden, Essex. I
I Name L e— - == _ I I
Address — I o —
inc P&P and 15% VAT ‘ |
I | 1EXP 300PC l Qnty.Reqd. 2.EXP 302 I Qnty.Reqd. | FREE Catalogue tick box[]
S _ £2.25 — f258 | | l'enclose cheque/ PO for l
G.S.C. (U'.() le'ted’ Dept.SW 3. EXP 303 l Qnty Reqd 4. EXP 304 ‘ Qnty.Reqd.
Unit 1, Shire Hill Industrial Estate, 1£9.40. | £11.15 | ¢ " Sy I
Saffron Walden: ESSeX. CB11 3AQ Phone your order with Access, Barclaycard or American Express
Telephone: Saffron Walden (0799) 21682 CardNo - ) B e . ! ]
Telex: 817477 8 K 0 01 1 §F ¢ 0 B ¥ R B 0 7 R



SHEOWASUNE electronics

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

YOUR SOUNDEST CONNECTIONIN THE WORLD OF COMPONENTS AND COMPUTERS

) VIDEO GENIE

Utilises Z80, 12K level
Il Basic, Integral
Cassette Deck, UHF

£149 IN KIT FORM
£199 READY BUILT &
TESTED

£225 COMPLETE IN

CASE Available for U.K. O/P, 16K RAM, all
) 101, Superboard TRS80 features. Simply
::85&“3‘37_‘3“ (8x2114) Nascom, Appx. i | plugs into monitor or
£14.00 DIM. 17" x 15" ' ' UHF TV with VU meter.
No extras required { 435 x 384 mm.
* Free sampler tape MIDEOISENIE £289
Full Qwerty keyboard . PRICE £24.50 based on TRS80
8K basic incl garbage Post + Packing £
collection routine ” g
Ram expandable to 8K £1550 UK101 SOUND EiZZZZZE Box (RS232) e
on board (4K inc) i 16K Ram Card 94.00
Kansas City tape interface Sound generator and combined 32K Ram Card 129.00

Single Disk Drive (35 track)  215.00
Dual Disk Drive {40 track) 410.00
Parallel Printer Cable 17.00
Disk Drive Cable (4 drives} 32.00
Dual Disc Drive Cable 17.00
Paralle! Printer Cable for

Unexpanded V.G 33.00
Sound Kit {fitting extra) 7.00
Lower Case Kit {fitting extra) 27.50
Video Genie Technical Manual £5.00

UK101 COLOUR BOARD
AU.K. PRODUCT J7,
Designed to simply plug into. your compN
and any standard colour television in 7\//
4 ‘8' r GLORIOUS
COLOURS f

NEW MONITOR ALLOWS FULL EDITING &
CURSOR CONTROL NOW INCLUDED IN KIT

UK101 MEMORY BOARD

* On board power supply (uses the UK101
transformer). % Facility for 4K eprom expansion. % Fully
buffered for expansion via 40 pin socket % 40 pin header
& 8T728's included.

8K Kit {inc. 16K skts) £79.95. 16K Kit £106.95
Printed circuit board £29.95

parallelt in out port kit contain-
ing P.C.B., AY-3-8910, 6520
PIA, fully documented and
demo tape.

£29.95

AY-3-8910

PARALLEL PERIPHERAL INTERFACE

UK101 AND SUPERBOARD COMPATIBLE.

Interfaces to GP80, MX80 series, TX80, centronics P1,
etc printers. Can operate relays, motors, various other
peripherals. LED binary display. Plugs into ACIA socket.
Fully documented. ONLY

Built and tested. £29.95

A EPSON MX80 £359
be’ 9 < 9 dot matrix, 80 c.p.s. True
descenders, various print
densities up to 132 columns, tab
controls both horizontal &
vertical, bold expanded condens-
ed printing, bidirectionat.

EPSON MX80 FT/1 £399

Dual single sheet friction and continuous tractor
feed, 9 wire head, true descenders.

EPSON MX80 FT/2 £449

Additional feature to FT/1 is high resolution

{Uncased)

Includes full documentation and demonstra-
tion tape.

UK101, Superboard £84.95
Available for Pet £98.95

Send for further details.

MONITORS

graphics.
EG100 12" Black & White £65
EPSON MX70 £259 o
Tractor feed, 7 wire head, high resolution Moni 9" {illust) B&W £82
graphics. Hitachi Professional Monitors
SEIKOSHA GP80A £199 9" Black & White £99.95

Dot matrix 5 x 7, 80 columns, 30 cps, graphics, 12" Black & White £149

double width characters.

BARCLAYCARD Please add VAT 15% to all prices. Postage on computers, printers and cassette decks charged at cost, ali other

items, P&P 30p. Place your order using your Access or Barclaycard (Min. tel order £5). Trade and export enquiries
welcome. Official orders welcome.
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PET

4008 8K RAM

4016 16K RAM PRESTEL BY TANTEL

4032 32K RAM

4040 Dual Disk
Drive

The greatest thing since television and
telephones. Communication at your
fingertips for business and home. Up to
The new PET printer. date info. 180,000 pages of information

4022 80 column tractor on Travel, News, Investment, Holidays,
feed. 3023 80 column friction H
feed. C2N Cassette Unit. otels, etc. etc. _
For the business man we Ask Prestel a question and you have
Z‘gg; ‘ahz g%gg e i your answer in seconds in full colour on
n wi ails 0
Y you own TV. Only requires a telephone

~wheel printers coming soon. iack k ilable f he PO
COMPLETE 32K SYSTEM e soctetavaebie Tom e T

PHONE FOR MOST COMPETITIVE PRICES

APPLE

APPLE 1l PLUS Apple
THISTRIE COMPLETE

SYSTEMS AVAILABLE Il plus
Complete Systems
16K Machines

32K Machines

48K Machines. /‘\ - 1 £1 70
Disk Drive with/without 7 f\“’ s
b 4

Controller.

£ ” 7
Printers — Monitors — Graphics ey A4 i i
Tabjet o i / % Tantel is Post Office approved.

PHONE FOR MOST COMPETITIVE PRICES Send for details.

12 OR 24V OR 12-0-12V AUTO TRANSFORMERS MAINS ISOLATORS (scnssnso)
Pri 220-240 volts Volta as avallable 105, 115, Pri 0-120; 0-100-12 (120. 220,
Amps 190, 210, 220. 230, 240.}  240V) Sec 60-55»0-55-60V twice_to
Ref 2v 24v Price pap |Aef VA £ P&P give 55, 60, 110, 115, 120, 125, 175,
30 VOLT RANGE {2x15V SECS) CONTINUOUS 111 05 025 242 ogs [113* B0 273 100; 180220 225230235 240V
Pri 0-220-240V Sec Volts available 3, 21 1.0 05 290 100 | 64 2 bao il i e P&
4.5.6.8,9 10,12, 15, 18, 20,24, 30V RATINGS 7 2 ) 388 19013 18 ioos 1aa| e gg 75 130
or \Z-O»IZVAD( 15-0-15V All voltages are atfulé}load. ég fé % 5 sive :.gg 37 (5)% 12.09 ;:% 150 %08 1:';: 144
mps : : a1 -84 2. 151 0 . 172
Aot sov[ev prce  pae + VAT 15% NON- g 5% 139 | s 1500 28581 0a| 152 250 14.61 204
73 1] 2 393 100| 60VOLT RANGE (Spht Sec) 2O 8 oas 18 93 3000 8833 oa| 134 599 3363 5%
3 2| 4 836  1.20 | P 220/240V Voltages available 6. 8, 1716 8 11.79 172 |805 4000 -85 0.A. 1 156 000 40.92 Q.A.
20 3| 6 7.39 144110 12. 16, 18, 20. 24,30, 36, 40. | 115 20 10 16.37 184 |57S 5000 ~98.46 OA | 157 1500  56.62 0.A
g: g 1(a) 13.‘;2 : gg 4aﬁe§) or2: -0-24V 'or 30V-0 30V 187 30 15 19.72 204 [*0.115, 220.240. 158 2000 87.99 QA
b d e X A
17 6| 12 1229 172 sov sov Price.  Pap L 228 60 30 4041 oA 15V.CT Range 182 02400000 15 of 240V ©
88 8| 1 1848 196 126 5 427 120 SPLIT BOBBIN Pri 0.240-Sec. SRTORET) D State sec volts required.
89 10| 20 1889 184| 126 1y 2 650 120 |12 24-30V avai ju e R O
90 13| 2a 21,09 OA 15-20-24-30V Outputs available 3. 4, 5 172 1 3.26 092
31 1630 2398 oa| 137 % & (338 160 (6.8 91012 15 18202430V or 173 28 385 090 SCREENEO MINIATURES
92 20/ 40 3240 OA 123 3 8 1377 196 | RAO0E A?nf,’.:‘zssa P &P £110. e E O las an Vairs € pap
50 VOLT RANGE (2x25V SECS) | .59  3/19 1282 18% |RefQ10 2 Amp £4-65.P & P £110 238 200 309 2.83 050
Pri 220/240V. Voltsout 5, 7, 8, 10, 13, 6112 19.8 204 | open’ frame fixing. Other types available. = . 5
121 8[16 2792 O0A UK 212 1A A 0606 3-14 1.00
15, 17. 20, 33. 40V or 20-0-20V of | 13 q oA 13100 9.0-9 2.36 050
25-0-25V. gpmps g _BleR A B “NEW - Post- | 235 330 330 0909 2.19 8:gg
) 207 500 500 0-8-9 0-8-9 3.06 O.
et S0y | 25v. Poes PAPCASED AUTO TRANSFORMERS Constant Voltage Transformers (1%) age |08 1a1a 083089  3.88 120
02 E ) 467 120|240V cable in115V USA flat pin outlet. For “cf .. . . only 236 200 200 015015 2.19 0.60
104 2 [ a 788 144|va Prce PRP  Ref 2%'0 \f:a" mains to computers or De”Dg%fa'& Over. | 24 300 300 020 020 3.08 1.00
108 3 6 9.42 160| 20 -85 0.95 56W £98.00 - 221 700(DC; 201201220 3.7% 1.00
106 4 8 1282 172| 75 8.-50 1.20 64w | 500 VA £129.00 | seas 206 1A 1A 0-15-20 twice 5.09 1.20
107 6 |12 16.37 1.84|150 11.00 1.44 w7900 vA . 203 500 500 0-16-27 twice 4.39 120
118 8 | 16 2229 220|250 13.39 1.44 69W ) o £149.00 | post 204 1A 1A 0-15:27-0twice  6.84 1.20
:c')g }g 20 g;.;g 8&' 500 gg-;:’c 204 erw Appointed distributors of Galatrek stabilisers. extra. | 237 23, 2o 258 93‘3
AVO METERS & MEGGERS ; :
Avo 8 MKS latest madel £116.40 100W Soider Gun _ |Bridge Rectifiers | ~ NEW BANGE TRANSFORMERS
Avo 71 Elecionics & £45.40 includes bulb for spot-on | 100y 264 £1.80 BV, 60V, 72V, 84V, 96V
Av073 TV Service £63.90 joints £6.39 + VAT. : KX0h LB UENA R 0%
Avo MMS minor £40.50 10OVSORNES 20, AT Ael Price P&P
Avo EM272 316KQV inputZ  £67.10 Jewellers Screwdriver Set ABS Plastic Boxes: inset brass nuts, slots 200V 2A 52 05 430 4.88 976
fvg DAZ13 LCD Diaital (hand €570 | £2:00 ¢ VAT P&P 40p + VAT [0 toke P, cards tboards} flush fitting . v 1A s 2 a2 1338 03
Avo DA212 LCD Di%ilal held) £74.00 | SPECIAL OFFER Multmeter (20KQ/V} with | PBI - BOmm x 62 x 40 80p P&P 400V 4A 98 3} 433 16-17 140
Battery Megger BM7/500V £65.30 | combined audio/| F. test oscitlator at 1KHz | PB2 - 100mm x 75 x 40 90p 400V 6A £1.44 4 434 20-65 21
pleaiMeggeghandicrank £97.20 |and 465 KHZ AC/DC to 1000 volis. DC | 83— 120mm x 100 x 45€1.08  90P_ | Sony 194 e3go | S 435  29.30 247
Plus P&P £132 + VAT 15% current_to 500 MA resistance to 1M size | pga  215mm x 130 x 85 £2.68 + VAT | 6 436 36.69 0A
:Jl‘_‘ﬁ;/&iMeggers & accessories 160:97 - 40mm £8.50. P&P £1 00, VAT 15% . P&P 20p VAT 15% 8 437 40.03 oA
e— 7]
N ETAL OXIDE RESISTORS £1.00/10
Antex Soldering Ilrons 15w {Electrosil) TR4 5% 470/950/1 80(4/3200/ Plugs into 13A85§<;'k-erlE3',‘6v %!MI\N\'IAJ RJSOO mA out IOEEI;EZP':g N,Eysn lljgbesi "\‘,‘X:'Tel IZ!?)?V
(\(’3le240) & 25W £4.58 + 60p P&P 39001/4300/4700/5100/5600/8200Q/1K/ put £5.100r 3. 6. 3V £4.60 P&P 60p + VAT . £12.50 + VAT P&P £1.20 + VAT
Saloy gl for Sbove €175 < PaP b K 2AK AT K BOK A DOK 10K EANERAETERS
: 43 x 43 82mm - 78mm
Soldering Iron — 25W to BS spec. |120K/130K/180K/220K/270K/300K. e o 2 SPECIAL OFFER
WA - 6.20 0-50u 6.70 $end 20p | 25w Soldering Iron to BS S £1.75
£1.75 + 30p P&P - VAT P&P 50p + VAT. 0-5004A 6.70  0-5004A 6.70 for B 30p * VAT 15% :
De-solder Pumps - S loaded 3 0-1mA 670  O-1m 8.70
wl?h :u.uck actf)'r: bu':ton relgggg fc?rao:e Ba rr' e L I ectrO n ' CS Ltd . 0-30V 6.70 0.30v 6.70 “prices “Ea ional” M (Movi 0
handed working. Large £5.10 + P&P’ VU ind. Panet 48mm x 45mm or correct ucational aters {Moving coil
9 3. THE MINORIES NDON EC3N 1BdJ 0-10A, 0-15V, 0-30V
0+ VAT Sraall £475 5 P&P 30p « B . LO 40mm x 40mm 250 A fsd or Edge aye1 || IOR OLLBNVL0. 30N,y read metere
TELEPHONE: 01-488 3316/7/8 iype, centre zerc 39 « 18mm €2 80.  torn ick :
H / C with top screw terminals for quick connections
Replacement ti s Small 88p - VAT, arriage 76p. VAT 15% A
Size 75 x 78mm scale £4.50 P&P 66p + VAT.
Large 86p + V. NEAREST TUBE.STATIONS ALOGATE 4 LIVERPOOL ST
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YRapid

YElectronics

s K\TS

W Resistor Kit. Contains 10 of each value from 4.70Q to 1M
(total of 650 resistors) 480p each
Ceramic capacitor kit. Contains 5 of each value from 22pF to
0.0tuF {total 135 caps.) 70p each.
Polyester Capacitor Kit. Contains 5 of each vatue from 0.01 to
1uF (total 65 capacitors) 575p each.
Nut and Bolt Kit. Total of 300 items 140p each.

25 6BA ;" bolts 25 4BA " bolts
25 6BA ;" bofts 25 4BA ;" bolts
50 6BA nuts 50 4BA nuis

50 6BA washers 50 4BA washers

Hillcroft House
Station Road
Eynsford Kent

Carbon film }W 5% 4.70 to 10M. Sold in packs of 10 per value.
10p per pack.

Potentiometers

Preset miniature horizontal 1000 to 1M.
Rotary pot. 5K- 1M Log or Lin
Slide pots. 5K-500K Log or Lin 60mm travel

63
Mixer type control knobs 1o suit above pots. Available in red, a
1

black, green. grey. yellow and blue For rotary pots.

Slide pots.

P
12p

Polyester. Radial leads. 250V. C280 type,

0.01, 0.015, 0.022, 0.033. 6p; 0.047, 0.068, 0.1. 7p;
0.15,0.22,9p; 0.33,0.47, 13p; 0.68, 20p; 1.0uF. 23p.
Electrolytic Radial leads.

0.47/63V. 1/63V, 2.2/63V, 4.7/63V 4.7/63V. 10/25V. Tp;
22/25V.47/25V. 8p; 100/25V. 9p; 220/25V. 14p;
470/25V. 22p; 1000/25V, 30p.

Tantalum bead.

0.1/35V, 0.22/35V, 0.33/35V. 0.47/35V, 1/35V. 12p;

CABLES

20 metre pack of connecting cable stranded

2m each of 10 difterent colours  75p each.
per metre

3mm red 9p
3mm green 14p
3mm vyel! 14p
5mm red 9p
5mm green 14p
5mm yell 14p
10 3mm or 5mm
clips O

FND500

Speaker cable
Lightweight screened
4 core screened
Standard screened
Stereo screened

30p
Min. mains 3 core 90p

PEORS"
NNy

DIN Plug
2 pin 9p
3 pin 12p
5 pin 180° 13p
Phono 10p

Jack
2.5mm
3.5mm
Standard
Stereo

Socket

2.2/25V,4.7/25V_10/25V, 20p; 22/16V, 47/6V. 27p.
Ceramic disc type. Sold in packs of 5 per value
15p per pack. 22pF to 0.0 1uF

LS00 16
0

16

LS161105

LM3900 SN76477 170
LM3909
LM3811
LM3914
LM3915 0
LM 13600120 Y

23 300
55 N 100

RC4136 85 390

80
85
100
100

The Rapid Guarantee

1N4001 4p
1N4002 5p
1N4006 7p

400mwW
zeners
8p ea.

Veropins per 100
Single sided
Double sided
Spot face 105p
cutter

5 PP3 battery connectors
5 Aed or btack croc clips
22mm solid alum. knob
28mm solid alum, knob
Red or black probe clip
Magnetic earphone - plug
Crystal earphone : plug
Ultrasonic transducers
Red or amber neon

20 way ribbon cable

T05 or TO18 heatsink
T0220 heatsink

4mim piug (var. colours)
4mm skl?var colours)
20mm panel fuseholder
606 100mA transformer
Dalo pen

10 metres 22swg solder
64mm 64 ohm speaker
64mm 8 ohm speaker

16
18
25
20
40

14 pin

16 pin .

100 Soldercon pins
TOS or TO18 skt

STORS:

LM323K

TRANS,

AC128
AC176
AD161

BC182L ZTX108

—vastly extended range.
Please send 28p in stamp
FREE with orders over £5!

Please add 50p P&P on orders under £20. Please add VAT at 15% to total order value. Official orders welcome from school's, colleges etc.

* Same day despatch

BD139

18]18D140 12} 2N5459

* Competitive prices

* Top quality components * In-depth stock

Be it a career, hobby or
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

@ 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

computerised equipment.

MASTER COMPUTERS

LEARN HOW TO REALLY UNDERSTAND COMPUTERS, HOW

THEY WORK -~ THEIR ‘LANGUAGE' AND HOW TO DO PROGRAMS.
@ Special educational Mini-
Computer supplied ready for use. @ Self Test program exercise.l

® Complete Home Study library.

@ Services of skilled tutor available.

MASTER THE REST

@ Radio Amateurs Licence. ® Logic/Digital techniques.
@ Examination courses {City & Guilds etc.) in electronics.

@ Semi-conductor technology.

@ Kits for Signal Generators — Digital Meters etc.

rthe chip.

interest, like it or not the Silicon Chip

e e e e e o e e o s e e
F Please send your FREE brochure lam interested in 1
without obligation to: PRACTICAL ELECTRONICS ___
1 R ~ COMPUTER TECHNOLOGY
| Address OTHER SUBJECTS(please state
| E your interests) ——
| E {Block Caps please) PE/7/813

I BRITISH NATIONAL RADIO & ELECTRONICS SCHOOL,
4 CLEVELAND ROAD, JERSEY, CHANNEL ISLANDS.

o ——————————— g

Practical Electronics July 1981




REMOTE CONTROL COMPONENTS AND KITS

o

ML926 16-channel raceiver 4
momentary binary outputs  1.40
ML928 16-channel receiver, 4

LD271 IR Emitting diode .36
SFH205 Photodiode Detector .80
$L480 IC Puise Amp. 1.70°

SL490 32 Command Encoder/ latched binary outputs 1.40
transmitter ML929 16-channel receiver, 4
ML822 10 channel receiver latched binary outputs 1.40
+ 3 analogue outputs 4.20 Cllp on Plastic Reflector for
LEDs, increases range .20

MLS25. A decoder designed for model/tov control, providing a 2-speed drive
motor and three position latched steering system or a vehn:le with momentary action
steering and a third motor, 8g. gun turret, winch, atc. 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:—
MK6 ~ 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, rangs approximately 20 ft. Mains powared
with a triac output to switch loads up to 508W at 240V ac, but can be modified for
use with 5 to 15V dc supplles and transistor or relay outputs.
*Special Price *"MK6 and MK7? together. Order as RC500K 12.80
MK8 — Coded Infra Red TRANSMITTER. Based on the SL490, the kit includes 2 IR LEDs,
measures only 8x2 x 1.3 cms. and requires a 9V {PP3) battery. 6.90
MKS - 4 Way KEYBOARD. For use with the MK8 kit, to make a 4-channe! remote control
transmitter. 1.890
MK 10 - 16-Way KEYBOARD. For use with the MKB8 kit to
enerate 16 different codes for decoding by the
L928 or ML926 receiver (MK 12) Kit. .40
MK11 — 10 On-Off Channel IR RECEIVER with 3 analogue
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. Based on ML922 decoder \\
IC. Inctudes its own mains supply. /// \
MK12 — 16 Channel IR RECEIVER. For use with the MK8
kit with 16 on/off outputs which with further interface
circuitry. such as relays or triacs, will switch up to 16
items of equipment on or off remotely. Outputs may be
latched or momentary, depending on whether the

Our new TDR300K Touch Dimmer Kit
will ensure that you are. Based on our
highly successful TD300K touch con-

trolted dimmer kit, the TDR30OK in- /

corporates an infra red receiver, enabi
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 in-
cludes easy to follow instructions, will
fit into a plaster depth box and the
plastic front plale has no metal pads to
touch, ensuring complete safety. Even a
neon is included to help you locate the
switch in the dark

24 HOUR CLOCK/APPLIANCE
TIMER KIT

Switches any applisnce up to
1KW on and off at preset
times once per day. Kit con-
tains: AY-5.1230 0.5"
LED display, malns supply
” display drivers, switches,

LEOs, triac, PCBs & full in-

In years to come everyone

will be seiling remote control
N dimmers, but you can have
your TDR30OK kit now for
ONLY £14.30 for the
dimmer unit and £4.20 for
the transmitter.

-

//',-J

/or the more athletic of you

the TD300K Touchdimmer kit
is stlll available at £6.50 and
the TDE/K Extension kit, for
2-way switching etc., is £2.
DON'T FORGET to_add 50p
P&P and 15% VAT to your
total purchase.

OIGITAL VOLTMETER/
THERMOMETER KIT

Digital Voitmeter

Basad on the ICL 71086. Thus kit
contains a PCB. resistors, pre
sets. capacitors, diodes, 1C and
0.5" liquid crystal display
Components are also included
10 enable the basic DVM kit to
be moditied to a Digital
Thermometer using a single
dode s the sensor. Requires a

£19.50

ML926 or ML928 is specified. Includes its own mains s CT1000K Basic K s(rucnons 3mA 9V suppty (PP3 battary)
11
MK13 PF ” ‘Way KEYBOARD. Far use with MK8 and CT1000KB wlthwh:(ebox(56/13|x71mm) DISCO LlGHTlNG KITS
MK11 kits. Transmits programme step + and — Ready Built £22 50

Each unit has 4 channels {rated at 1KW at
240V per channel} which switch lamps to pro-
vide sequencing effects, controlled manually or
by an optional opto isolated audio input.
DL1000K

This kit features a bi
direcitonal sequence, speed
of sequence and frequency of
direction change ba-n
variable by means
potentiometers. Incorproa(es
dimming con
£14.60

analogue + and — (3}, mute normalise analogue out-
puts, and on/standby. 4.35

INTEGRATED CIRCUITS

555 Tmer

b3 5 0 €28

AY-5- 1230 Clock/Timer £4.

AY-3-1270 Thermometer

CA3080 Transconductance Op. Amp.

CA3130 CMOS QOp. Amp.

1CL7106 DVM (LCD Drive)

LM377 Dual 2W Amp.

LM379S Dual 6W Amp.

LM380 2W Audio Amp.

LM382 Dual low noise re amp.

LM386 250mW low valtage amp.

LM 1830 Fluid level Detector

LM2917 FAV Converter (14 pin)

LM39089 LED Flasher/oscillator

LM3911 Thermometer

LM3814 Dot/Bar Driver (linear)

LM3915 Dot/Bar Driver {log.)

MM74C311 4-digit Display Controller

MM74C826 4-digit counter with
segment output

$5668 Touchdimmer

SL440 AC Power Control

SN76477 Complex Sound Generator

TBAB0O 5W Audio Amp.

TBAB10AS 7W Audio Amp.

TCM7555 CMQOS 555 Timer

TDA 1024 Zero Voltage Switch

TDA2020 20W Audio Amp.

TLOB1 J-FET Op. Amp.

EVERY DOOR
| SHOULD HAVE ONE

Whatever kind of door you have, our New Etectronic Combination Lock will enable you to open it
easily but make things very ditficult for unwelcome visitors. The unit, which comes complete with a
10-way kaypad raquires an easily remembered four digit code to be entered before the door can be
opened, while 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 garage personnel
without disclosing the code. ghe complete kit
measures 7x6x3 cms. deep and consumes a
mere 4QuA when not in use, and will drive a.5Vto
15V (750mA) solenoid or relay coil (not supplied)
directly. So why not treat your door to a new lock
for ONLY £10.50 and think about all the keys
you can lose or forget without ever locking
yourself out. {As featured in P.E. May '81.)

TRIACS MINI
TRANSFORMERS

2
I
0

A lower cost version of the
above, featuring undirectional
channel sequence with speed
variable by means of a preset
pot. Outputs switched only at
mains zero crossing points 10
reduce radio interference to
minimum. £8.00
Optional Opto Input
DLA1

60p

MINI KITS

These kits form useful subsystems which
may be incorporated into larger designs or
used alone. Kits include PCB. short in-
structions and all components.

MK1 TEMPERATURE CONTROLLER/
THERMOSTAT

Uses LM3911 IC to sense temperature
(80° max) and triac to switch
heater. KW £4

TLOB2 Dyai J-FET Op. Amp. q . MK2 SOLID STATE RELAY
TMS1121 Clock/7 day timer - O\ 400\/3;'?'-5‘83883’ (Texas) 49 Ideal for swuchmg motors, lights, heaters,
ZN1034E Timer 1.80 8A TIC226D 58: etc. from ic. Opto-isolated with zero
Al ICs supplied with Data Sheets. 12ATIC236D 8 = voltage switcl ?\mg Supplied without triac.
Data Shests only — per device 3 4 Select the required triac from our
16ATIC246D 98p 0.1" Red 9p oy €
AU o0 0.1 Green 12p M3 BAR/DOT DISPLAY
6A with ';(999' Q4006LT 80p 0.1" Yellow 12p Displays an analogue voltage on a linear 10
8A isolated tab TXAL2268 85p 0.2" Red 9p element LED display as a bar or single dot.
Diac 18p 0.2" Green 12p Ideal for thermometers, level indicators, etc.
- Standard mains 0.2 Yellow 12p May be stacked to obtain 20 to 100 elemenl
VO LTAG E RE G U LATO Rs primaries 240V a.c. 0.27 clips 3p displays. Requires 5-20V supply.
100mA secondaries | Rectangular Red  16p MK4 PROPORTIONAL TEMPERATURE
) ) 6-0-6V 80p Rectangular Green 17p CONTROLLE
Available in 5V, 12V, & 15V 9-0-9v 85p | Rectanguiar Yellow 17p Based on the TDA 1024 Zero voltage switch,
o versions 12-0-12v 90p | Flat Face rect- this kit may be wired to form a “burst fire
{ 78L series 100mA pos.  26p angular, Trianguiar, power controller enabling the temperature of
79L series 100mA neg.  80p 09'0 Isolated Arrowhead or Square an enclosure 1o be maintained to within O-
78 series 1A pos. 52p Red 17p £5.55

CAPACITORS

Polyaster 250V
0.01 6p

MK5 MAINS TIMER

Based on the ZN1034E Timer IC this kit will
switch @ mains load on (or off) for a preset
time from 20 minutes to 35 hours. Longer or
shorter periods may be realised by minor
component changes. Maximum load
TKW £4.50

79 series 1A neg. 5V 75p
LM317T adjustable 1.2V-37V 1.5A £1.80

RECTIFIERS

MOC3020 0 GA/ Green 20p
400V Rec. Yellow 20p

DISPLAYS

FNDbEI')O4 Reg 25 c.c. pin com-
1N4001 1A/50V patible with DL504 75p
22 31 1N4004 1://400\/ :2 DL307 Red 0.3” c.a. pin com- BOXES
B 1N5401 3A/50V 8p patible with DL707 P -
Elactrolytics A Axl-l R Radial 1N5404 3A/400V 10p DL727 Dual 0.5" c.a. Red £1.50 Moulded in high impact ABS. Supplied with
63v 10 R 5p 16V . 10 R Sp 1A 50V Bridge 19p MP463 0.5” c.c. Red. four digit lids and screws. 8lack.
22 R S5p 22 R Sp 1A 400V Bridge 22p multiplexed £2.20 81 75x8x35mm 65p
4.7 R 6p 33 R Sp 3A 50V Bridge Asp DL 34M 0.1 Bubble magnified 4 B2 95x71x35mm 85p
10 R 7p 47 R 6p 3A 400V Bridge 58p digit c.c. multiplexed 14 pin DIL B3 115x95x37mm 95p
oY ;; 2 12p R 8p (Bndge rectifiers are miniature PCB moun(mg package. Red - £
5 8p 220 R 11p types
47 A 10 470 R 14p D.I.L.1.C. SOCKETS i RESISTORS
12004 1 o 0 VMOS POWER FETS
;;8 ﬁ ;2: 10V 4(7) 2 8p ) éW10ohm-1OM.
10K 8p q ; 12 series.
1000 A 34p 220 A 12p Bpin SR 5loin SLENZENER D10 DESEstwkr
VN 10KM 0 54/60V (TO92) 52 14 pin 12p  28pin 24p
T-nulum(bead) {4 16 pi 14p 30 pin 36, {one vatue) 10p
35V 9p 10V 22 20p VNE6AF 2A/60V {T0220) 88p pin o & p 50p/1 P 400mwW3 3v-30V  8p | 10 packs
033 o 63V 33 20 Soworconliins p/100 I 13w 15p | (10 vaiues) 80p
9p P A
9p 3V 100 27p TRANSISTORS ALL COMPONENTS ARE BRAND 'NEW AND TO SPECIFICATION. ADD'50p PP and 15% VAT TD TOTAL DVERSEAS
25V 2»2 10p CUSTOMERS ADD £1.50 {Europe) ¥4 ielsewhere} for P&P, Send sae for price list and with ali enquires. Callers welcome
41-(7) ;g gg:gg gp %vaas& “299 9.30 5.00 {Man-Fri} 10.00 4.00 {Sat}
P P =
Coramic SOV 1/000pE :: BC182L g TPaza 400 TK Electronics
100p .200p 8C212 P 2N3055 P
220pF 4ap 4.700pF 5p 8C212L 9p 2N3442  90p (PE7), 11 BOSTON ROAD
470pF ap 10.000pF S5p BC337 16p 2N3819  20p LONDON W7 3SJ. 01-579 9794
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Kit: £49.>

l O e complete .,
Reach advanced ®
computer comprehension B“I": ~

in a few absorbing hours £ 9 95
1980 saw a genuine breakthrough-the 6 L v
Sinclair ZX80, world'’s first complete Z =
personal computer for under £100. At cgr_nple_t_e
£99.95, the ZX80 offered a specification
unchallenged at the price.

Over 50,000 were sold, and the
ZX80 won virtually universal praise from
computer professionals.

Now the Sinclair lead is increased:
for just £69.95, the new Sinclair ZX81
offers even more advanced computer
facilities at an even lower price. And
the ZX81 kit means an even bigger
saving. At £49.95 it costs almost
40% less than the ZX80 kit!

Lower price: higher capability
With the ZX81, it's just as simple to
teach yourself computing, but the “*,
ZX81 packs even greater working
capability than the ZX80.

It uses the same micro-processor,

P
985 B
S0, " Sog' @
*E,

#7

G

o N

but incorporates a new, more powerful it i
8KBASICROM - the 'trained intelligence’ it's up to LA
of the computer. This chip works in The picture shows dramatically
decimals, handles logs and trig, allows easy the ZX81 kit is to build: just four
you to plot graphs, and builds up chips to assemble (plus, of course the
animated displays. other discrete components) -a few
And the ZX81incorporates other hours' work with a fine-tipped soldering
operation refinements - the facility to iron. And you may already have a 2
joad and save named programs on suitable mains adaptor-600 mA at9V
cassette, for example, or to select a E(;'?omirjeﬂ ;mregu|ated (supplied with New
rogram off a cassette through the ulltversion). . .
Eey%oard. ° Kitand built versions come complete SIﬂClall’ l
. L . with all leads to connect to your TV teach-yourse|f
ngher_ specification, lower price — (colour or black and white) and B ASl C {
how’s it done? ‘ cassette recorder. l
Quite simply, by design. The ZX80 manual

reduced the chipsinaworkingcomputer
from 40 or so, to 21. The ZX81 reduces
the 21to 4!

The secret lies in a totally new
master chip. Designed by Sinclair and
custom-built in Britain, this unique chip
replaces 18 chips from the ZX80!

Every ZX81 comes -
with a compre-
hensive, specially- 3
written manual-a J
complete course LY

in BASIC program- -

ming, from first principles to complex
programs. You need no priorknowledge
—children from 12 upwards soon
become familiar with computer
operation.

Proven micro-processor, new 8K BASIC
ROM, RAM —and unique new master chip.
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New, improved specification

@ Z80A micro-processor—new faster

version of the famous Z80 chip, widely
. reCognised as the best ever made.

. @ Unique ‘one-touch’
e,  key word entry:
the ZX81
eliminates a great
deal of tiresome
typing. Key words
(RUN, LIST, PRINT,
etc.) have theirown
single-key entry.

" @Unique syntax-

check and report codes

7" identify programming
errors immediately.

4
7
/;

// @ Full range of mathematical

and scientific functions accurate
7 to eight decimal places.

7 @ Graph-drawing and animated-
display facilities.

@ Multi-dimensional string and
numerical arrays.

@ Up to 26 FOR/NEXT loops.

@ Randomise function —useful for games
as well as serious applications.

@ Cassette LOAD and SAVE with
named programs.

@ 1K-byte RAM expandable to 16K
bytes with Sinclair RAM pack.

@ Able to drive the new Sinclair printer
(not available yet —but coming soon!)

@ Advanced 4-chip design: micro-
processor, ROM, RAM, plus master chip
—unigue, custom-built chip replacing

18 ZX80 chips.

— | | o — |
Z X8I

Sinclair Research Ltd,

6 Kings Parade, Cambridge, Cambs.,
CB2 1SN. Tel: 0276 66104.

Reg. no: 214 4630 00

16K-BYTE RAM
pack for massive
add-on memory.

Designed as a complete moduie to fit
your Sinclair ZX80 or ZX81, the RAM
pack simply plugs into the existing
expansion port at the rear of the com-
puter to multiply your data/program
storage by 16!

Use it for long and complex pro-
grams or as a personal database. Yet.it
costs as little as half the price of com-
petitive additional memory.

fyouowna
~ Sinclair ZX80...

The new 8K BASIC ROM used in the
Sinclair ZX81 is available to ZX80
owners as a drop-in replacement chip.
(Complete with new keyboard template
and operating manual.)

With the exception of animated
graphics, all the advanced features of
the ZX81 are now available on your
ZX80-including the ability to drive the
Sinclair ZX Printer.

Coming soon-
the IX Printer.

Designed exclusively for use with the
ZX81 (and ZX80 with 8K BASIC ROM),
the printer offers full alphanumerics
across 32 columns, and highly sophisti-
cated graphics. Special features include
COPY, which prints out exactly what is
on the whole TV screen without the
need for further instructions. The ZX
Printer will be available in Summer 1981,
ataround £50-watch this space!

sinclair
Zx

16K BYTE RAM PAC

How to order your ZX81

BY PHONE -Access or Barclaycard
holders can call 01-200 0200 for personal
attention 24 hours a day, every day.

BY FREEPOST -use the no-stamp-
needed coupon below. You can pay by
cheque, postal order, Access or
Barclaycard.

EITHER WAY -please allow up to 28
days fordelivery. And there's a14-day
money-back option, of course. We want
you to be satisfied beyond doubt-and
we have no doubt that you will be.

To: Sinclair Research Ltd, FREEPOST 7, Cambridge, CB21YY. Order—l

IQty Item Code | item price Total I
£ £
I Sinclair ZX81 Personal Computer kit(s). Price includes I
I ZX81 BASIC manual, excludes mains adaptor. 12 49.95 I
Ready-assembled Sinclair ZX81 Personal Computer(s).
I Price includes ZX81 BASIC manual and mains adaptor. 11 69.95 I
I Mains Adaptor(s) (600 mA at 9 V DC nominal unregutated). 10 8.95 I
I 16K-BYTE RAM pack(s). 18 49.95 I
8K BASICROM to fit ZX80. 17 19.95

I Post and Packing. 2.95 I
{ Please tick if you require a VAT receipt O] TOTAL e I
| *I enclose a cheque/postal order payable to Sinclair Research Ltd, for £ |
I *Please charge to my Access/Barclaycard account no. I
I S I A S Y O A A I

*Please delete/complete as applicable. Please print.
| Name mrmrsimiss 1L 1 L L L1011 |
bopgdress L1ttt 01ttt 1ttt 1111 1q |
I v vty |

PREO7

I_FREEPOST - no stamp needed.




DIGITALTHERMOMETER

This is one of our range of PROJECT KITS. The kit includes all the
parts required to complete the project, including the case and
battery. Calibration is simple and an accuracy of up to 1% can be
obtained.

The instrument covers the range —50°C to +150°C. Read-out is on
an LCD display. Powered by a 9V battery it is an ideal instrument for
home or laboratory.

Full building instructions included.

PROJECT KIT 800104 £26.50

SPECIAL SUMMER OFFER!!!

THIS kiT1s now onty £23.50
IF ORDERED BEFORE SEPT 30TH 1981

£3 off

B PROJECT PACKS

These PROJECT PACKS include PCB, Components and data.

AERIAL AMPLIFIER

Up to 20DB of gain on your TV or FM radio signal. Order TV or

FM (VHF) version. (80022) £5.45

DISCO LIGHT DISPLAY

Three lamps controiled by a audio filter/triac circuit. Ideal for discos

and parties. £5.8

DRILL SPEED CONTROLLER

Controls the revs on your mains electric drill. £4.80

LOGIC ANALYSER

The first Analyser for the home constructor. Useful to track down

problems in digital systems. Send for full specification. (810384}
£87.25

HIGH COM NOISE REDUCTION SYSTEM

Performs better than other tape noise reduction systems. Developed

by Telefunken. Pack contains pre-built and tested modules. (81117)
£49.55

IONISER

Generates negative lons for a real healthy atmosphere. Easy to

build. {9823) £10.50

SOUND EFFECTS GENERATOR

An experimental circuit that produces train, motorbike, and space

noises. Lots of fun. (81112} £8.30

PROGRAMMABLE SLIDE FADER

Uses computer techniques for you to program, on tape, a slide show

for two projectors. Fades and changes are reproduced auto-

matically. (81002) £46.50

TALK FUNNY

Simple Ring Modulator circuit that distorts your voice, or musical

instrument. (80052} £10.00

MINIMIXER

Mixer on a single PCB for two microphones, tape and two turn-

tables. Ideal for Discos etc. {81068) £37.50

NEW SUMMER 1981 CATALOGUE

NOW AVAILABLE

Send a 14p stamp for your copy. Over 70 projects for you to build.
Our comprehensive ranges of high quality components, integrated
circuits and hardware are listed. Lots of ideas for your hobby in 44
pages of information. SEND FOR YOUR COPY NOW

HOW TO ORDER

Send a cheque or postal order to DORAM ELECTRONICS LTD. or
write or phone your ACCESS account number. Please add 40p for
postage and packing in the UK. All our prices include VAT. A
telephone answering service is available outside our office hours.

DORAM ELECTRONICS LTD.
FITZROY HOUSE, MARKET PLACE, SWAFFHAM, PE37 7QH.

Ac e

ELECTRONICS LTD

3 CHANNEL SOUND/LIGHT
CHASER
£32.70

LB31000SLC

A high performance
sound to light system which
automatically switches to a chase when the music
ceases. Super sensitive with an antl cit-

STEREO DISCO MIXER/PREAMP

LBPA3
M — Magnetic
€ Caramic

£33.70

Magnetic or ceramic deck
versions — please stale

All the requirements of a stereo disco preamp on one
board. lett and right deck mixers/tone controis/mic
mixer; ic auto fade over decks/and P.F.L The

cuit, the unit will operate from practically any amp
and control up to 1,000W/channel. 5Hz te 70K. Con-
trols. 1 itivity/ speed.

unit can be used with aither LB 100/150/250.

fuli setotpots— £8.63

3 CHANNEL SOUND/LIGHT
LB31600SL %

£22.70

All the advantages
of thg SLC without chase.
Controls: bass/mid/treble/master sensitivily.

LBPAZ LBPA1

£17.20 £19.50

A four channel mixer

and tone stage for mics A stereo hi-fi preamp
guitars, etc. Can be and’lone stage for mag.
used with any LB amps. p.u/tape/tuner, etc

Set of pots £2.74,  Set of pots £3.27.

2/4/8 CHANNEL CHASER

LB81000LC

AT
-

£28.00 %

An ali logic chaser system

for use with up 10 8 channeis

at 1.000 watts esach. Facilities include footswitch
trigger and modute cascading (16, 24, 32 channe!
etc.), chase speed and re-cycle delay.

3-WAY ACTIVE CROSSOVER
LBACO1

£17.90

LBPSUI

£7.20

Bass/mid/treble

active crossover with

stage booster! Available with crossover points of 200

or 300Hz, and 2K or 3KHz please specify) LBPSU1
supply for LBACO1. {1 ar 2}

4 CHANNEL SEQUENCER

LB41000LS

¥ s
‘lh, ”I'.;é-]%‘;
£19.20

A 4 channei sequence generator
for banks of lamps up to 1 000W per channel. Two
speed controls, cross effect to provide settings
betwee:. seconds and rapid burst.

POWER AMPLIFIERS

Tough dealing power amps for use in sound systems.
Open/short circurt protection and fused. Heavy gauge
heatsinks and rugged o/p devices {ail operate down to
4 ohms)
25WRMS. | 110W RM.S. | 160w A.MS. | 270W RMS.
20Hz 10 BOK 5Hz to 25K SHzte 25K | SHzto 25K
0.07% THD 0 1% THD 0.1% THD 0.1% THO
9BDB S/N 11008 S/N 110DB SN | 110DB SN
LB25 L8100 L8150 L8250

£11.20 | £19.70 | £29.20 | £43.50

Note all models are available with either 500mV or
7785mV sensitivity Please state when ordering.

&l . LBRLD1
Qﬁ' £6.20

A de-thump unit for use with any LB power amps

1 AND 3 CHANNEL DIMMERS
LB31000LD

‘ LB31000LD

£16.20

Single channel versian
ws11000t0 £7.20

Power dimmer units for theatre/stage applications up
to 1.000W per channel, with on board suppressing.
The wnit is afso available without rotary pots for use
with siidars

183100040 (no pots) £15.00 Siiders 78p each

ROPE LIGHTS/DRIVER
L841000LC-S

£24.20

4 colour
ROPES

(6 metre}

£36.50

A four channel chaser up to 1 000W per channel, with
a sound wigger facility The music input signal
modulates the speed of the chase giving an excellent
sound/light effect. The unit will control up to 10 ropes
with chase speed and trigger Jevel contral

POWER AMP
POWER SUPPLIES

LB25PS LB10OPS |  LB15OPS LB250PS
£11.20 | £16.20 | £19.00 | £26.50
PPEI20 | PPEIAD | PPEIAD PIPE1.T0

B rezg
HORNS

£5.75

P/P 500

&

CELESTION LOUDSPEAKERS
(ALL STANDARD CONE 8 OHMS)

15-100
51050 61265 siz1oe | B1H400
0 rnch 50W) | 112 och 65W) } 112 men 100W1 | Combrc Edge

£14.70 | £20.70 | £26.45 | £36.45
pPEITO | PPEVID | PRELTO | PPRE200

NEW — MINI MODULES — NEW

Ingeniously designed mini pre-amplifier building

blocks for use in music and P.A applications. You

choose the type and number of units you require for

your particular system and mount each module via its

control direct onto your panel

LBMM1 Pre-amp for mics, gultars etc.

LBMM2 Mixer for up to 6 LBMM1/2/3/4/6

LBMM3 Bass/boost/cut for either LEMM1/2/3/4/5

LBMMA Mid-boost/cut for either LBMM1/2/3/4/5

LBMMS Treble boost/eut for either LBMM1/2/3/4/5

LBPSU1 + 15V supply for up 10 12 modules

LBPSU + 15V regulated for up to 50 modules

MM1 £4.50; MM2 £5.20; MM3 £5.70. MM4

£5.70; MMS5 £5.70; PSU1 £7.20; RPSU £14.50.

Discount on MM1/2/3/4/5 10 to 24 - 20%,
25+ —30%

L&B

ELECTRONIC MOOULES

PROFESSIONAL ENGINEERING BY
PROFESSIONALS

45 Wortley Road, West Croydon, Surrey
CRO 3EB. Tel. 01-689 4138

Each module is manutactured from the highest quality
components, fully tested, supplied with a connection
and circuit diagram and guaranteed for twelve
months.

All prices shown are VAT inclusive. Please include
50p post/packing except where individualiy stated. To
mail order send cheque/P.O./registersd
cash or Access number. C.0.D. service £1 extrs.
For our catalogue/specifications send S0p.

PLEASE NOTE THIS COMPANY HAS NO CONNECTION WITH
LB ELECTRONICS OF NILLINGDON
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SEMICONDUCTORS
DEPT. PE7, PO Box 6, WARE, HERTS.

GIRO NO. 388 7006
TEL: 0920 3182

Visit our Shop at: 3 Baldock Street, Ware, Herts. TELEX: 817861

BUDGET STEREO

114
115
118
17
19
120
123
125
126
127
128
129

S pin - 3:5mm 3 & 5 connected

5 pin -3:5mm 1 & 4 connected

Car Aerial Ext Lead

Mains Cassette Lead

2 x 2 pin Plug in In Line Stereo Jack Socket
Universal Car Adaptor Plug

20ft. Colled Guitar Lead

S pin to 5 pin DIN

5 pin to DIN to open ends

S pin to DIN to 4 Phono Plugs

5 pin Plug to 5 pin socket

5 pin to 5 pin Plug (Mirror image)

2 pin Plug to 2 pIn Line Socket 5 mtrs
2 pIn Plug to 2 pin Line Socket 10 mtrs
5 pin Plug to Phono Plug

Headphones ext lead 6mtrs

DON'T FORGET
YOUR NEW BI-PAK
CATALOGUE!

OUT NOW!
ONLY 75p
PLUS 25p p & p

Practical Electronics July 1981

£0-85 BP56 Electronic Security Devices
£065 BPS57 How to Build Your Own Solid State Oscilloscope
BPS8 50 Circuits Using 7400 Series IC's
£1:00 | Bpsg  Second Book of CMOS IC Projects
£0-43 BP60 Practical Construction of Pre-amps. Tone Controls, Filters & Attn.
£0-74 B8P61 Beginners Guide to Digital Techniques
£0-52 BP62  Elements of Electronics - Book 1
BP63  Elements of Electronics —~ Book 2
£1:50 BP64  Elements of Electronics - Book 3
£0-65 BP65  Single IC Projects
£0-85 BP66 Beginners Guide to Microprocessors and Computing
£1-00 BP6T Counter, Driver and Numeral Display Projects
. BP68 Choosing and Using your Hi-Fi
EogLS BP69  Electronic Games
£0-72 | BP70  Transistor Radio Fault-Finding Chart
£0-55 BPT1 Electronic Household Projects
£0 85 BP72 A Microprocessor Primer
£0-65 B8P73 Remote Control Projects
BPT4 Electronic Music Projects
£1:50 BP75 Electronic Test Equipment Construction
BP76 Power Supply Projects
BP77 Elements of Electronics - Book 4
BP78 Practical Computer Experiments
BP79 Radio Control for Beginners
BP80  Popular Eiectronic Circuits - Book 1

PLUGS AND SOCKETS COMPONENT HEADPHON
1625 2mm Plug RED £0-16 PACKS IBML;«ECDKA‘;‘ngZADDED EARCUPS
1626 2mm Plug BLACK £0-18 FREQUENCY RESPONSE
1628 2mm Socket RED £0-18 C26 300 Performed carbon resistors mixed §-jw £1:00 30-18,000 HZ
1629 2mm Socket BLACK £0-18 C27 50 2-10 watt wire wound resistors mixed £1-00 WEIGHT 300gms
1634 4mm Plug BLACK £0-16 C28 300 Approx Resistors mixed values (count by weight) £1-00 £4.20 O/No 885
1637 4mm Plug RED £0-16 C29 200 Approx Capacitors mixed vaiues and types (count by weight) £1-00
1640 4mm Socket BLACK £0-16 C30 60 Precision Resistors 1-5% tol. £1-00 GOOD QUALITY STEREO
1643 4mm Socket RED £0-16 C31 100 Approx 1/8 watt min Resistors mixed values £1-00 HE PHONES
1652 2 Pin DIN Chassis Socket £0-08 C32 6 Pieces Ferrite Rods £1:00 DOUBLE PADDED HEAD BAND
1654 5 Pin 180° DIN Chassls Socket £0-12 C33 60 Metres Single strand wire assorted colours £1-00 CIRCULAR VENTED PADDED
1655 5 Pin 240° DIN Chassis Socket £0-12 C34 15 Reed switches glass type £1-00 PIECES
1656 2'5mm Chassls Socket £0-10 C35 5 Micro switches assorted types including min. £1-00 BLACK AND ALUMINIUM FINISH
1657 3:5mm Chassis Socket £0-10 C36 6 Assorted Audlo jack sockets and plugs £1-00 IMPEDANCE 8
1658 Metal Std. Jack Chassis Socket (mono) £0-18 C37 100 Disc ceramic caps mixed values £1:00 FREQUENCY RESPONSE
1659 Metal Std. Jack Chassis Socket (stereo) £0-24 C38 20 Assorted pots £1-00 20-19,000 HZ
1660 Single Phono socket £009 | C39 40 C280 type capacitors metal foll £1-00 WEIGHT 350ams
1661 Double Phono Socket £012 | C40 60 Electrolytics assorted £1.00 £8-25 O/No 884
1662 Coax surface socket £0-22 C41 50 Assorted polyestor/polystyrene £1:00
1663 Coax Flush Socket £0-22 C42 60 Low voltage Electrolytics mixed values up to 10v. £1:00 SUPERIOR QUALITY
1664 Plastic Std. Jack Socket (mono) £0°20 C43 15 Assorted slider pots £1-00 STEREO HEADPHONES
1665 Plastic Std, Jack Socket (stereo) for headphones £0-32 C44 10 Dual gang pots log and in assorted £1-00 WIDE BLACK PADDED HEAD
1666 Car Aerlai Chassis Socket £0-18 Cas5 1 Pack assorted Handware nuts/bolts etc. £1-00 BAND WITH PADDED MATT
1667 AC Chassls Socket £0-16 C46 10 Assorted switches slide/rocker/mains £1:00 ALUMINIUM EARCUPS
1668 4 Way Phono Chassis Socket £0-22 C47 3 Relays 24v coll £1:00 IMPEDANCE 8 ohms
1669 Plastic Std. Jack Chassis socket stereo switched £0-32 C48 20 Assorted knobs push, screw and slider types £1:00 FREQIJENCY RESPONSE
1670 AC switched non rev. socket £0-32 C49 20 Assorted Tag strips and panels £1:00 15-25,000 HZ
1672 2 Pin DIN line socket £0-10 C50 4 Wave change swltches rotary £100 WEIGHT 290 gms
1674 5 Pin 180° DIN line socket £0-17 C51 1 Pack of assorted PVC sleeving and markers £1:00 £15-65 O/No 883
:675 g :In 24P0I° D('IN ::ne toc:e: 2: ‘z‘z’ C52 100 § watt resistors mixed values 2: g
676 2:5mm Plastic line socke C53 35 Presets assorted type and values .
1677 3:5mm Plastic line socket £0:12 C54 40 Metres stranded wire assorted colours £1:00 ENAM. COPPER WIREO,
1678 Std. jack plastic line socket (mono) £0-17 | (55 10 Assorted Din/sockets/Coax/speakers/phono £1-00 365 40 swg £1.00
1679 Std. jack metal line socket (mono) £0-30 C56 10 Assorted plugs DIn/coax/speakers/etc. £1:00 366 38 swg £0.88
1680 Std. jack plastic line socket (stereo) £0-22 C57 10 Metres assorted cable. Mains/speaker/coax/microphone £1-00 367 36 swo £0-90
1681 Std. jack metal line socket (stereo) £0-38 C58 100 sq in copper clad board single side paper £1-00 368 34 swo £0-82
1682 Phono lin line metal socket £0-16 C59 75 sa in copper clad fibreglass board £1:00 369 32 swo £0-80
1684 Coax line socket £034 3710 30 swg £0-30
1685 g%af back-:afl(‘zsolckel}SA T 23:: 311 28 swg £0°76
1686 Inesocket (2 pin ype . o
1687 Phono in line plastic socket £0-12 BABANI BOOKS gn o e
1688 Phono back-back socket £0-20 374 22 swg £0-62
1689 2 Pin DIN plug £010 | No.  TITLE PRICE | 375 20 swo £0-60
1692 5 Pin 150° DIN plug £0-14 BP160 Coil Design and Construction Manual £1:25 376 18 swo £0-80
1693 5 Pin 240° DIN plug £0-14 BP202 Handbook of Integrated Circuits (IC's) Equivalents & Substitutes £1-45 377 16 swa £0-52
1696 2-5mm Plug (Metal) £0-15 | BP205 First Book of Hi-Fi Loudspeaker Enclosures £095 | 375 14 swg £0.52
1697 3-5mm Plug (Plastic) £0-12 BP207 Practical Electronics Sclence Projects £0-75
1698 3-5mm Plug (Metal) £0-16 | BP208 Practical Stereo and Quadrophony Handbook £0-75 | TINNED COP. W"‘E 55
1699  Std. Plastic Jack Plug (Mono) £0-18 BP211  First Book of Diode Characteristics Equivalents and Substitutes £1-25 | 3719 24swg 094
1700 Std. Metal Jack Plug (Mono) £0-30 BP213  Electronic Circuits for Mode! Railways £1-00 | 380 22swg £0-l1
1701 Std. Metal Jack Plug (Stereo) £0-35 | BP214 Audio Enthusiasts Handbook £0-85 | 381 20 swg £0-38
t702  Plastic Phono Plug £0-11 BP218  Build Your Own Eiectronic Experiments Laboratory £0-85 382 18swg £0-90
1703 Car Aeriai Plug £0:24 | BP219 Solid State Novelty Projects £0-85 | 383 16swg £0°78
1704 Coax TV Plug £0-22 BP220 Build Your Own Solid State Hi-Fi and Audio Accessories £0-85 HARDWARE IN PACKS
1705 Right Angie Jack Plug (Mono) £0-20 | BPp221 28 Tested Transistor Projects £125 | ofa2s
1706 2-5mm Plastic Plug £0-12 | Bpy22 Solid State Short Wave Receivers for Beginners £1:25 | 839 OBA 1”Bolt £0-70
1707 Std. Plastic Jack Plug (Stereo) £0-22 BP223 50 Projects Using IC CA3 130 £1:25 | 840 OBA {” Bolt £0-40
1708 Metal Phono Plug £0-14 | BP224 50 CMOS IC Projects £125 | ge2 2BA1"Bolt  £0-35
1709 2:tmm DC Pluo £0-12 BP225 A Practical introduction to Dlgital IC's £125 | 843 2BA }” Boit £030
1710 2:5mm DN Plu £0-12 BP226 How to Build Advanced Short Wave Receivers £1:20 844 2BA i” Bolt £0°32
1711 AC Plug 2 oin ‘usa Type) £0-16 | BP227 Beginners Guide to Building Electronic Projects £1:25 | 845 4BA 1”Bolt £028
1712 AM Aerial Plug £0-17 | Bp228 Essential Theory for the Electronics Hobbyist £125 | g46 4BA 3" Bolt  £0-20
1713 Cassette AC Input Plug £015 | BPs  Engineers and Machinists Reference Tabies £0:70 | 847 4BA 1" Bolt  £0-18
1714 FM Aerial Plug £0-13 BP7 Radio and Electronic Colour Codes and Data Chart £0-35 848 6BA 1” Bolt £0-24
1715 PL259 Piug , £0 40 | Bp14  Second Book of Transistor Equivalents and Substitutes £1:10 | 849 6BA {” Boit £0-18
1718  $0239 Socket 4 hole fixing £0-38 BP23  First Book of Practical Electronic Projects £0:75 850 6BA i” Bolt £0-20
1717 S$0239 Socket singie hole fixing £0-40 BP24 52 Projects Using 1C41 £0-95 851 OBA Solder
1718 PL258 Double Ended Female Coupler £0-40 BP27  Giant Chart of Radio Electronic Semiconductor and Logic Symbols £0°60 Tags £0-20
1719 NCS555 Reducer for PL259 (Small) £0-18 BP28  Resistor Selection Handbook (international Edition) 060 852 2BA Solder
1720 NC556 Reducer for PL259 (Large) £0-16 BP29  Major Solid State Audio Hi-Fi Construction Projects £0-85 Tags £0-18
1721 M359 Right Angle Coupler P{259 $0238 £0-75 BPa2 How to Build Your own Metal and Treasure Locators £1-35 853 4BA Solder
1722 M358 T Connector Female-Male-Female £0-35 BP33  Electronic Calcutator Users Handbook £1-25 Tags £014
1723 NCS563 Inline Coupler PL259 x 2 £0-60 BP34  Practical Repair and Renovation of Colour TVs £1:25 | g54 6BA Solder
1724 BNC15 50 ohm standard plug £0-64 BP35  Handbook of IC Audio Preamplifier & Power Amplifler Construction £1:25 Tags
1725 BNC 1502 Chassis mounting socket £0-75 | BP36 50 Circuits Using Germanium, Silicon and Zener Diodes £075 | 855 OBA Full Nut
1726 BNC1503 Chassis mounting socket single hole fixing  £0-70 BP37 50 Projects Using Relays. SCR,s and TRIACs £1-25 856 2BA Full Nut
1727 BNC1520 BNC male to SO239 femaie £0-85 | BP3s  Fun and Games with Your Electronic Calculator £0-75 | 857 4BA Full Nut
1728 BNC1521 BNC female to PL259 male £0-85 | Bp39 50 (FET) Field Effect Transistor Projects £1:50 | g53  6BA Full Nut
1729 Junction Box on in two out £0.80 | Bp4o  Digltal IC Equivalents and Pin Connections £2.50 | g59 OBA Washer
1730 Low loss splitter £1:00 | BPai Linear IC Equivalents and Pin Connections £2:75 | 860 2BA Washer
BP42 50 Simple L.E.D. Circuits £0-95 | gg1 4BA Washer
AmuLs g;ﬁ :«&g;% Mlake'Walkie-Talkles 2-: ;g 862 6BA Washer
Adjustable Aerlal Gutter Mount £300 PRRALDIECTS . FUSE HOLDERS
106 C.B.Mobirs Antenna £9:50 | BP4S  Frojects in Opto-Electronics £128 | 506 20mm Chassis Fyse
107 FM Indoor Ribbon Aerial £0.50 | B e D o e b ook £1.35 der £0-14
}83 : Sec::on gar ﬁe'{a: ﬁcsz'h""'")s) ﬁ'.'o BP48 Eleclronkl:sgrolecql: for Beginners £1:35 507 *" Ch“"s Fuse 014
Sectlon Car Aerial rome, . . Holder
110 8 Sectlon 1200mm Telescopic Aerial £2-00 g;gg rgtﬂ;;g%ﬁg;’:‘:‘f Projects 2: ;';. 508 13” Car in line Fuse
iigeiSectioni7sommjielsscopicpacrial 2500 BP51  Electronic Music :nd Creative Tape Recordin £1:25 Holder 0-12
112 5 Sectlon 570mm Telescopic Aerial £2-64 C i p 9 . 509 20mm Panel Fuse
113 Roof Mounting Aeriai £3 80 BP52  Long Distance Television Reception (TV-DX) for the Enthusiast £1-95 Hold £0-26
BP53  Practical Electronic Calculations and Formulae £2:25 510 137 P erl F
BP54  Your Electronic Calculator and Your Money £1-35 znolﬂd';e' use £0-32
AUDIO LEADS 8P55  Radlo Stations Guide £1-75

£1-45 TRANSFORMERS
£1 50 2021 6-0-6v 100mA  £0-90
£1:35 2022 9-0-9v 75mA £0-90
£1:50 2023 12-0-12v 100mA £1-15
£1-45 2024 0-6v 0-6v 280m A £1-80
£0-95 2025 0-12v 0-12v |50mA‘

£2:25 2026 6-0-6v1 Amp £2
£2-25 2027 9-0-9v 75mA £2
£1:50 2028 12-0-12v1 Amp £2-
£1:75 2029 15-0-15v1 Amp £2°
£1.75 | 2031 Mulitp}amp £3-
£1-85 2032 Muititapt Amp £4-
£1-75 2033 Multitap2 Amp £6-40
£0-50 2034 0-35v17 Amp £4
£1:75 2035 0-55v 2 Amp £
£175 2036 0-17v 750mA £2-
£1-95 2037 Min audio output
£0-2

£175 2038 min audio driver£0-36
£1-75 2040 0-45-55v 1°5

£2-95 Amps £8-45
£1-75 2041 0-55-65v2 Amp £8:45
£1-75 2042 0-25v 2 Amps £4'50
£195 2043 15-0-15150mA £2-40

50p postage per order. Terms:
Postal Orders payable to Bi-Pak.

Access and Barclaycards accepted - just telephone our
Orderline - Ware (STD 0920) 3182. Add 15% V.A.T., and

C.W.0., cheques,




If yOU,I'e into ! Muvllard Modules Ultra Sonic Transducers 40KC/S

LP1171 LP1179 LP1186 LP1157 Complete on 18" Screened cable £1.75 each
MI( ROPRO( ESSORS IF. Strip  AM.FM varicap  Meg & Long Pairs £2.95
Front end t . .
Pair £5.76 O s 00 250 Ultra sonic Transmitter

Complete with Data Complete unit {uncased requires 1.5V} £3.25

then they should be into an
M P UroBreadBoard

Stereo Cassette Tape Heads

Quality replacement for most recorders with mounting
plate. Record/Replay £2.80

Foster Dynamic Microphones
200 ohm impedence: £1.75 Pair
Moving coil Complete on Uhassis

Hewlett — Packard Displays 15082-7650) HIGH EFFICIENCY & VERY BRIGHT
Half inch red commen anode definitely the brightest
witl replace (0L707)

ONLY £1.00 aach Set of 6 for £8

main Excellent character appearance. evenly lighted

H segments. wide viewing angle. hody colour improves
MNCroprocessor ‘Off  segment contrast. Categorized for luminous .
intensity, use of like categories yields a uniform e 3

dnsplay Consumphnn as low as 3mA per segment,

d for d 14 pin

dual-in-line package conhguranon

Vero Computer Frames
19x8” with 64 runners & guides
List price £43. Qur price £17.95 Less 10% per 4. 15% per 8

National 4116 oynamic (16K RaM)
200 N/Seconds £1.95

All items new stock — delivery by return post
All items inclusive of VAT & Post Paid. Quantity Discounts 15% per 10. 20% per 50.

I_J\
) -H""J’“EILJ'
10 1 1o 1) =]

A U““-J

ile) 1) v

ISH MADE P
‘E?;lKTEYMIT : 'n'“—JumWD""]UQﬂ
ASCIl COBED =3 151019 ) 1045 0 15 [ =]
* POSITIVE STROBE i o I
+6V - 12V = -
* FULL ASCH The ‘CHERRY’ Computer Keyboard
CHARACTERS “ BLACK KEYS WITH
. - PARALLEL OUTPUT  WHITE LEDGENS Ideal for use with TANGERINE,
E npheral WITH STROBE - ESCAPE SHIFT TRITON, TUSCAN, APPLE and most
Chlps areas - POWER LIGHT ON RETURN & RESET computers. Ex-Stock from HENRY'S
CONTROL KEYS This is dehmtely the BEST BUVDFULLV
. o GUARANTEED Suppiied BRAND NEW tn
&T?R%YMGE%“#ERGA:' CONTROL REPEAT manufacturers original packing Just post
TL oUTPUT (61) C&()gls)litle with GATA remittance total £35 95 (incl VAT & Post)
alpha numeric indexing SInERERM A 404 Edgware Road, =T

1.50ns London, W2, England 01-402 6822

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

* Auxiliary Areasacceptany .3” or .6 RAM,
ROM or peripheral chip - 2in x 2in meters 500uA, £4.14
* q q i R 17pP.& P
Power Bus Strips on all sides «
% q g Q e e 60 x 45mm meters S0pA, 100pA
n n NG A, A,
" 5 incoming turret Power Tenmnals : B00yA and 1mA VU meter, £4.00.
Component Support Bracket included _ 26pP. & P.
N X
Over 1400 contact points . _ 6V BUZZERS. 50mm diameter
* Alpha-Numeric column and row indexing 4}in x 3}in METER. 30uA, 50uA | 30mm high, 52p. 15p. P. & P.
* Furocard size (160mm x 100mm) or 100pA, £5.10. 50p P. & P.
* Slots onto all BIMBOARDS CROPHONES FOR MULTI- METER
* Non-Slip rubber backing TAPE RECORDERS ;(‘;\JOOO 3h6m31;>rt
* Jdeal for schools and colleges OM228R 200 ohm with 3-5 RESISTANCE.
% 0 0 9 and 2-5mm Jack Plugs £1.70 RANGES
Longlife, <10m.ohms, nickel silver contacts DM229R 50K with 3:5and | 33" x10, x1K
2-5mm Jack Ptugs £2. g G a
The PROFESSIONALS breadboard DM18D 200 ohm with 5 )é;gKao
and 3 pin Din Plugs £€1.99( pap 75p

that BEGINNERS can start on

BOSS INDUSTRIAL 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) @ £18.

This price mcludcs VAT & PP, is applicable from Mar. 1, ’81,
but please add 15% for Overseas Orders, make cheques/P 0.
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 valueof £..........................

Name
Company
Address

Postage on above microphones
17p

he CARDIOID
DYNAMIC
MICROPHONE

Model UD-130 Frequency
response  50-15.000c/s.
Impedance Dual 50K and
600 ohms. £8.02. 50p
P.&P.

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

PL259 Plug 33p; Socket 33p; PL259/S0239 Angled Connector
70p; 1 watt dummy lead 95p; 2m Rubber Neck Aerial with PL259

Plug £3.30.

POST ON ABOVE ITEMS 14p.

Al above prices include V.AT.

Send 50p for new 1980 fully

illustrated catalogue, S.A.E. with all enquiries. Special prices for

quantity quoted on request.

M. DZIUBAS

158 Bradshawgate

Bolton -

Lancs. BL2 1BA
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Mlicio

(Bircuits

Prime components-Lowprices.

Dept. PE7, Unit 9/10, 1st Floor, East

All our microchips are at micro
prices. Don’t be fooled by low
prices. We do not offer for sale
surplus, sub-spec or rebranded
devices. All our parts are
quaranteed new, first quality,
factory prime, tull spec devices. It
is also our policy to offer you the
best of new devices that become
available and these are featured
ragularly. Prices are exclusive of
p&p and VAT - please refer to
“Ordering Information’’ before
ordering. Official orders from
schoals, colleges, universities and
Gov. authorities accepted.

Block, 38 Mount Pleasant, London WC1X OAP. Tel: 01-837 1165, 01-278 7369. Telex: 8953084 Maclin G.

Ordering information: Unless

All prices exclude P&P and VAT.

before ordering.
STATIC RAMS

Please refer to Ordering Information

or equivalent
S50NS

ia-I)MG‘HG 16K (2K x

150 NS 15.9
100+  EpROMS 12
1ag 2708450NS 5
$9s 27165V 450NS 3.
95 25325V 450 NS 10.

NEW SUPER MUSIC
MACHINE KIT!

AT LAST an affordabie kit that
can be PROGRAMMED TO PLAY
ANY SONG OR GROUP OF SONGS!
Instead of a nightmare of numerous
ICs and special expensive Bipotar
ROMs, the SUPER MUSIC
MACHINE uses a SPECIAL MASK
PROGRAMMED COMPUTER CHIP,
one CMOS gate and the most
popular erasabte EPROM, the
2708/2706 series. BASIC KIT
inctudes drilled. ptated and
screened PC board and ALL
components except the EPROM and
12V transformer. The basic kit will
play short renditions of 25 tunes
through its 7 WATT AMPLIFIER
SECTION. Add an optional ROM
and any tune programmed witi be
played. if you have the equipment
to program 2708 EPROMs, we
supply full information on
programming yours own music!
FEATURES

* Basic kit contains 25 short tunes in
the ma:n iC!

*Will address external ROM for up to
1,000 MORE NOTES per ROM! (ROM
is not included.}

*Operates on 12V AC or 12V DC at
500mA. {Using uniton 12V DC and
with optionat ROM requires 9V bias
battery, not inciuded.)

* 7 watts of audio power wilt drive 8 or
16 ohm speakers or horn speakers
{not inctuded)

*DIP switches not included

*'NEXT TUNE' provision steps
sequentially through all tunes.

*Tune address can be wire jumper
selected or board is designed to take
DIP switches

*PITCH, VOLUME and TEMPQ are all
adjustable.

* SPECIAL ‘CHIME’ SEQUENCES can
be activated regardless of tune
address to provide for multiple
doorbell apphications

* All tunes consist of electronic
musical notes played one at a time

395 350 295

DYNAMI o ¥ otherwise stated, for orders
a‘g lv(g'Eléo(;Nhi Low N1e 15088 M8 e 2 e NnOeHESY R Ch B
4116 Cerami ' ’ to total (no on books).
MEMOR'ES Pa(:kager mie All devices are brand new, factory
Goldplated 200 NS  1.50 1 30 1.20 prime and full spec and subject to
@ . HMA4864 64K i ) : prior sales and availability. Prices
’omp';are our prices before you buy (65Kx1) subject to change without notice.
;’azft"”rye’r?h‘l;”'diV|ces arebrandnew,  Single 5V 200NS  14.95 10.95 9.95 Minimum telephone order using
guavantz gy Tyt seec. and fully CMOS RAMS 1-24 25-99 100+ ACCESS is £10. If ordering by post

Gk TCS514P 4K (1K x 4) with ACCESS,

include name, address
and card no. written
clearly. Please allow
4/6 weeks delivery on
books.

I“QN
SENSATIONAL
LOW PRICE ON

64K DYNAMIC RAMS
ONLY £9.95

Minimum order {10 pcs (Total price £115
inc. P&P 50p & VAT)

{for quantity 1-9, £14.95 + P&P + VAT)
Ex-STOCK WHILE SUPPLY LASTS!
From HITACHI. HM4864-3 (65K x 1)
200NS, Single +5V Supply, 16 pin.
Complete with data sheet and cross
reference list.

SE 01 Sound Effects Kit

The SE 01 is a complele kit that contains all the parts to build a programmable effects
generator. Designed around the new Texas Instruments SN 76477 Sound Chip, the
board provides banks of MINI BIP swiches and pots to program the various
combinations of the SLF Oscitlator. VCO Noises One Shot and Envelope Controis A
Quad 0p Amp IC 15 used to and A Pulse G Level
Comparator and Muluplex Osciliator for even more versatiity The 34 3 PC
Board features a prototype area to allow for user added circuiry Easidly programmed
to duplicate Explosion Phaser Guns, Steam Trains, or almost an infinite number of
other sounds. The umit has a muttiple of applications. The low price includes all parts,
assembly manual, programming charts and detaited 76477 chip specifications It runs
on a 3V hattery {not included} gn board 100MV amp will drive a small speaker directly,
or the unit can be connected to your sterec with incredibie results! (Speaker not
inctuded) COMPLETE KIT ONLY £14.99 P&F 67p VAT

BOOKS BY HOWARD W. SAMS INC. SALE!
{Please order books by reference number and thtle. Please add 75p P&P
per book. No VAT)

There are no chords or harmony
sound to the music

*STEP-BY-STEP ASSEMBLY
INSTRUCTIONS provided

*Large number of PREPROGRAMMED
ROMS with popular and classical
tunes readily available Send sae for
list and prices.

ONLY £16.75 for basic kit (plus p&p

60p!

REF NORMAL SALE
TITLE PRICE PRICE
21168 Active Fiiter Cookbook £10.95 £7.75
21440 Aviation Electronics £6.75 £5.75
21558 Audio IC OP Amp Application. £595 £4.75
21586 Basic Programming Primer £6.50 £4.75
21554 Boolean Algebra for Computer Logic £4.50 £3.75
21447 The 8080A Bugbook Microcomputer
Interfacing & Programming £504 £3.75
21465 Building and Installing Electronics Intrusion Alarms  £3 95 £2.75
21524 The Cheap Video Cookbook £4.50 £3.75
21398 CMOS Cookbook £7.75 £6.75
21652 Computer Dictionary 3rd Ed £8.95 £7.75
21693 Computers & Programming Guides for
Scientists & Engineers £11.95 £8.75
21697 8085A Cookbook £7.50 £5.75
21539 Design of Active Filters with Experimeants £5.95 £4.75
21536 DBUG An 8080 interpretive Debugger £3.75 £2.75
21537 Design of Op Amp Circuits with Experiments £595 £4.75
21686 Design of VMOS Circuits with Experiments £6595 £3.75
21550 Introductory Experiments in Digital Electronics &
BOBOA Microcomputer Programming &
Interfacing Book 1 (£9.95 £7.75
21551 Introductory Experiments in Digital Electronics &
BOBOA Microcomputer Programming
Interfacing Book 2 £995 £7.75
21351 How to Buy and Use Minicomputers
and Microcomputers £7 50 £5.75
21684 How lo Program & Interface the 6800 £10.50 £7.75
21459 How to Program Microcomputers £6.75 £4.75
21127 How to Read Schematic Diagrams €425 £3.75
21613 How to Use Integrated Circurts Logic Elements £4.50 £3.75
21527 IC Converter Cookbook €10.50 £8.75
6809 S-100 SINGLE-BOARD COMPUTER

@ RS 232 Handshake!
@ Selectable BAUD Rates!

® Meets IEEE S-100 Standard!
@® Uses Motorola’s Powerful

MCe809 CPUI Manual includes: 11 'x7
@® 4K, 8K, 16K ROM! Schematic. Parts List. User
@ 2K RAM! Notes Software Listings and MQORE!

@® ACIA, PIA, 8080 Simulated I/0' Barsboard only £49! (plus £1 p&p)
CPU (68081 £19! ADSMON: Monitor (2716} £25t COMPLETE BOARD

ASSEMBLED AND TESTED. ONLY £250! (plus £2 p&p)

Kaise
exc

6200, as itemised. ONLY £39.96 exc VAT

6220, as 6200, pius 10Amp AC/DC measurement ONLY £48.65 exc VAT
6110 with 10Amp AC/DC measurement AND Continuity Check!
Optional vinyl carry case £2.30 exc. VAT

ONLY £74.74 exc VAT

Autoranging Auto Unit Display 3Y2 digit DMMs from ONLY £39.96
AT.

UNIVERSAL SCR

C106D 400V/5A Sale 30p

THE NEW GI
COMPUTER SOUND
CHIP Tthe amazing AY-3-8910 is
fantastically powerful sound and

music generator, perfect for use with
any 8-bit micro processor. Contains 3

* 1mV 100uA and % Measures % Displays mV, V
0.11] resolution! resistance to 2 and mA!

W Measures AC Megohmsl W 0.8% ac_curucyl
voltage to 600V! % Low power Ohm * Zero adjustment!

% Measures DC ranges! 3 other models
voltage to 1000V! too!

NEW EXCITING, ENTERTAINING SOFTWARE FOR THE APPLE 11

and APPLE | PLUSII ASTEROIDS IN SPACE!!!!

tone channels, noise generator, 3
h Is of i . 16 bit
envelope period control, 2 parallel IO,

1-24 25.99
DTL 7415107 40p| 4042 13p 2114L 200 NS
830 550 78L5112  75p| a0a3 86p Lower Power 175 160
a3 653 7415123 63p| 4044 88p 4118 250 NS 8K 6.95 6.25
BT SiaSioe sop| 0
944 50( 543132 oo | 4047 99p |
946 5507015138 69p | 048 sép | kEvsoarD VOLTAGE
gg; ggp 74LS139  75p | 4049 38p | ENCODER REGULATORS
P17aLS148 170p| 4050 40p 795, | 7806/7812
099 %OP| 7415151 75p| 4051 69p ‘ P | 7905/7912
s P meRe o
Taaie ?4: ROSS f3e T
7415160 115p | 4054 e
7400 (745161 78p| 055 121p
7400 190|7418163  90p| €056 121p | SUPPORT DEVICES | copipg
7401 120|74LS164 90p| 4059 s60p | oo 320 | 2708450Ns  295p
7402 12p|74L5165 150p| 4060 120 | g837 855" 27165V450 NS 325p
7403 13p{74LS168 190p| 4063 12p | 6651 5252 2532 32K 450 N1S 85
7404 17p|74LS173  100p| agee s6p | 6810 350p £10.
7405 18p 7415174 99p 2732 Intel type
7408 17p|7aLS175  ggp| 4067 922 | 6820 3600 | 450'NS €
7403 1807013187 280p| 4068 Lol goszn 3250 | 2664 NS (8Kx8)
7410 18p| 7415190 110p | 4069 190 | 6845 £23.50 | 480NS 28 pin
7412 18p| 7415195 87p| 4070 28p | 6850 2% | New! €99 |
7413 32p| 7415196 100p| 4071 25p gg?g :2’?09
;g}g Iz!gp 74L5221 110p| 4072 250 | 9514 450:
p| 7415240 210p | 4075 20p g : ARTS
) 16017415241 2005 ao7s  msc | pagg 2o | ave1013a 326p
7427 32p (7415242 220 1
P 4077 23p | 8226 225p | AY31015D 398p
7430 18p| 7415244 175p
4078 29p | 8288 425p | IMB402 1PL 325p
7432 25p| 7415245 220p
7440 16D 74L5251 120p 4081 23p | 8251 475p
7442 68p| 7415253 120p | 4082 a0 ||| e
7447 72p| 7415257 110p| 4085 a6p q
7448 75p | 741S260 goz 4086 08p 8557 8259 CPU'S
7473 3207415273 175p| 4089 130p | 8288 ggg’g o502 6258
[ 32p 17415290  95p| 4093 58 | 780 PTo 595p | 6505 7508
7475 40p|7415293 120p| s094 225p
780 CTC 595p | 6800 645p
7476 40p| 7418365 57
2485 108p (7418373 1705 1995 9% | Z8OA PIO 695p | 6802 925
7486 33p| 7418372 1705 | 2098 3250 | ZBOACTC 695p | 6809 £1
7490 35p 7418375 140| 098 110p [ ZBODMA  £19.95p | B0B0A 425p
5| 1099 180p | ZBOADMA £24.95p | 80854 £10.95
7491 84p 7415393 135p p
7492 50p | 7415490 1405| 1501 25p | Z80SI0/0  £29.95p | Z80 700p
7493 50 s | ZBUA S0/0 £34.95p | Z8OA 900p
P 74LS670 260p | 4502 20 S0/ £25.98
7496 5p e ooy | 280  £29.95p | 78001 £125
Ny B 4506 283 | 7B0ASIO/2 £3495p
74132 555 030 L2
74141 75 451t 125p 33 Digit LCD display
74148 125p| LOWPROFILE | 4517 75p |———— with TLo BAT" sign
74150  130p[SOCKETSBY | 4513  250p LCD 106 £5.85
74154 90p | TEXAS I 4515 290p | by SWITCHE
W8 Blenn  SME s 0w e e e
p|Bpin p
74165  120p| 14 pin 95| 1e20 3% | 6pole 115p
74174 100p| 16 pin t0p| 4520990 | s 140p | INTERFACE LINEAR
74122 45p |18 pin 15p P | 10pole 175p C1488 90p
74125 50p [ 20 pin 18p | 4526 105p MC1489 90p
74190 130p [ 22 pin 22p| 4527 130p %\:;(2]3 ggp
74192 120p |24 pin 22p | 4528 99p p
74193 120p |28 pin 25p | 4529 140p ;g}gg :ggp
74194 102p (40 pin 28p | 1531 150p P
74195  100p 4532 250 | LINEARIC s | 75322 ZSgp
74196  100p 4538 150p 75324 325p
74197 88p ————— ;54 160, AY 31350 795p | 75325 325p
74283 140p 4",6 n" AY 38917 825p | 75361 350p
74290 120p o9 ° | 709 30p | 75365 295p
74365 9| CMOS | 22 2%y 33p | 75451 50p
74366 95p 4569 240p | 0] 8p | 1549172 75p
4001 1ap | 4572 p | e sre0 | 8726 155p
4002 19p | 4584 79p >oP | 8728 175p
2006 75p | ases  12sp | /CL7107 695p [ 8795 175p
4007 19p P 1icLao3s 295p | 197 156p
o) ot ICM72164 1875p
74LS 509 35 ! ICM72168 1675p
1 . b
e et mn
74502 13p| 401! 24p TR o
741503  13p| 4012 24p SN 20 fLEDs
74L504  13p| 1013 8p mae e | TIL209 9p
741508 20p| 4014 20p | L asp | TH211 13p
| £M339 asp | TI212 15p
740810 19p| 401 750 | 74C p
74811 200| sote e LM380 65p | TILZ20 12p
741812 30p| 1.7 7op | 74C20  30p | LM1496 65p | TIL222 15p
TIL224 18p
741813 350 | 010 ol LM1871 550p
;43}4 ggp i «2p|74C76  60p{cmisr2 550p
aLS15 D LM3900 50p |—
741520 18p | 4020 38p | 74C85 145p
74821 30p| 2021 100p ; ng:g gzgp s
731822 38p| a022 8gp | 74C97  125p (L 22 1 LA -
740826  45p| 4023 22 LM 13600 125p P
P [74C98 125p FND510 80,
JaSar  4plaoza sop N 1> | FNDS67 1259
741530 18p [74C107 100p |NE5S6 50p P
74832 23p| 4028 Y gsp | DL704 85p
7Sy 3 oz ‘3‘;“; 74C160 110p [sN76a77N 750 | e s ey
TaiSa  eb|azs  1sp|74C161 1a5p LS O
o ggs 74C162 145p [1L074 130p
74348 85p| 4031 195p | 7ac163 1a5p | t082 75p | ISOLATORS
9 99 TLOB4 110p | ILD74 120p
ares Pif 4033 1asp ILO74 325
74LS73  30p| 4035 104p | 74C192 175p [TLas0 175p | MO 250
741874 30p| (oo g0 XR2206 325 | T 242
741875 42p P174C193 175p |xR2207 375p P
74LS85  9gp| 037 105p
741586 3gp| 4038 110p | 74C194 175p |-
74LS90  35pf 4039 290p | ;40100 475 FLOPPY DISC CONTROLLERS
741593 70p| 4040 99p P | FD1771 B-0Y S/D Inverted Bus £21.95
74LS96 150p| 4041 75p | 74C903 45p | FD 1791 B-010/D Inverted Bus £34.95

If you liked ‘invaders’ you'll love ASTEROIDS IN SPACE by Bruce
Wallace! Your spaceship is travelling in the middle of a shower of
asteroids. Blast the asteroids with lasers, but beware  BIG
ASTEROIOS FRAGMENT INTO SMALL ASTEROIDS! The Apple game
paddles allow you to rotate your spaceship, fire its iaser gun, and grve it
thrust to propel it through endless space. From time to time, too, you'll
encounter an alien spaceship whose mission is to DESTROY YOU, so
you'd better destroy it first! High resolution graphics and sound effects
add to the arcade-Jike excitement this program generates. RUNS ON
. ANY APPLE Il WITH AT LEAST 32K AND ONE DISK DRIVE!

ON DISKETTE

ONLY £14.95

3D/A converters plus much more. All
in 40 pin DIP Super easy to intertace
to the S 100 or other Busses ONLY
£8.50 + VAT, including FREE reprint
of BYTE 79 article! Also, add £2.25 for
60-page dats manual.

“Perhaps the next famous composer
will not direct a 150-piece orchestra
but rather a trio of microcomputers
controlling a bank of AY-3-8910s."
BYTE July ‘79.
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STEREO
TUNER
KIT

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

For ease of construction and ahgnment it incorporates three Mullard
modules and an |.C. IF. System

Features

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

Stabilzed power supply with "C” core mains transformer.

All components supplied are to P.E. strict specification

Front scale size 10%" x 2% approx.

Complete with circuit diagrams and instructions.

y

£17.95

PRACTICAL ELECTRONICS

plus £2.50 p&p

PRACTICAL ELECTRONICS

CAR RAD |0 KlT {Constructors pack 7)

S

2 WAVE BAND MW LW

*Easy to build * 5 push button tuning -
* Modain styling design * All new unused components

* 6 watt output * Ready etched & 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 Wluminated tuning scale. with matching rotary control knobs,
one. combining on/oft volume and tone-control, 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 (F module
LP1181 ceramic filter type. pre-aligned and assembied and a Bird
pre-aligned push button tuning unit. The radio fits easily in or

under dashboards. £1 0 50
.

Complete with instructions.
plus £2.00 p&p

CONSTRUCTORS PACK 7A
Suitable stainless steel fully retractabie locking aerial and

speaker {approx. 6 x 4”) is per pack,
available as a kit complete £1 -95 p&p [l.lg

BUILT AND TESTED

Viscount IV unit in teak simufate cabinet silver finished rotary controfs
and pushbuttons with matching fascia, red mains indicator and stereo
jack socket. Functions switch for mic magnetic and crystat 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 14% " x 10 approx.

reapy 1o pLay £32.90 5.

HI FI STEREO
AMPLIFIER
MODULES 8

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

@ Mullard LP 1184 buitt preamplitier suitable for magnetic/ceramic
and auxiliary inputs. £4.95 plus 80p p&p

@ Matching (.C. 10 + 10 Stereo Power amplifier kit. £3.95
plus £1.15 p&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 yolumes. £1.70 plus 80p p&p.

@ Complete with application notes.

plus £2.90 p&p

10+10 WATT
STEREO AMPLIFIER KIT

@ Featuring latest SGS/ATES TDA 2006 10 watt output I.C.'s
with in-built thermal and short circuit protection.
@ Mullard Steceo 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. Outputs—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 amplitier 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 vinyl finish cabinet and ready made metal work For
further inf i ions are available price 50p. Free with kit

SPECIFICATIONS

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

Treble + 12db @ 10KHz

1% typically @ 4 watts

220-250 voits 50Hz

Oistortion
Mains supply

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

when purchased with amplifier.

Available separately £10.50 plus £3.16 p&p.

8” SPEAKER KIT 28 approx. 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.

STEREO MAGNETIC PRE-AMP
CONVERSION KIT. 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.

RATAVIAC

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

ACTON: Mail Order only, No callers
ALL PRICES INCLUDE VAT AT 15%
All items subject to availability. Price corract at
and subject to change without notice.
For further information send for instructions
20p plus stamped addressed envelope.

NOTE:  Goods despatched to mainland and N. lreland only.

Persons under 16 years not served without parent’s authorisation.

RTVC LTD. reserve the right to aiter, update
or improve their products without notice.

HIGH POWER

MODULE KITS
125 WATT MODEL £10.50

plus £1.15 p&p{lllus)

200 WATT MODEL £14.95

plus £1.15 p&p

SPECIFICATIONS

Max. Output power 125 watt RMS
Operating voltage (OC) 50-80 Max.
Loads 4-16 ohms
Frequency response measured at 100 watts 25H2-20KHz
Sensitivity for 100 watts ’ 400mV @ 47K

Typical T.H.D. @ 50 watts 4 chms load 0.1%
Oimensions 205 x 90 and 130 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 against short
circuiting of the load and is safe in an open circuit condition, A
large safety margin exists by use of generousty 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.

U SSHIES

£1.00

125W mode!
plus 25p p&p
Suitable LS coupling electrolytic for £ 2
200W model 1- 5
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 I
STEREO PREAMP o

Original listed price over £5.00. Suitable /

for ceramic and auxiliary inputs, when you
purchase 2 power module ifs

Six individualty mixed inputs for two pick ups {Cer. or Mag.}, two moving
coil microphones and two auxiliary for tape, tuner, organs etc. Eight slider
controls - six for level and two for master bass and treble, four extra treble
controis for mic and aux. inputs

Power output 50 watt RM.S. {continuous) for use with 4 to B ohms
speakers. Finish: Attractively styled btack vinyt case. with matching

fascia and knobs. Complete

and ready for use

£39.95F

plus £ 370 p&p §

100 WATT ,
MONO DISCO s
AMPLIFIER %=

Brushed aluminium fascia and rotary controls
Size approx 14" x 4" x 10%. Five vertical slide
controls. master volume, tape leverl. mic level, deck

level. PLUS INTER DECK FADER for pertect graduated change
from record deck No. 1 to No. 2, o vice versa. Pre fade fevel

controls {PRL) lets YOU hear next disc before £ 7 6 0 0
[ ]

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

Output 100 watts RMS 200 watts peak.

Personal Shoppers EDGWARE ROAD LONDON W2 Tel: 01-723 8432. 9.30am-5.30pm. Closed ail day Thursdsy ACTON: Mail Order only. No callers GOODS DESPATCHEQD TO MAINLANG ANO N {RELAND ONLY
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THE END OF THE TUNNEL?

HERE have been one or two com-

ments recently that the light at the
end of the depression is just beginning
to show and, although many compo-
nent retailers are still finding the going
a bit tough, there have been a couple of
announcements recently that give rise
to hope.

The main announcement was the
draft specification on CB from the
Home Office. Since its publication
there has been plenty of discussion on
how it meets the aspirations of the pre-
sent illegal users, which of course it
never could unless it allowed the
American standard equipment. We
believe the proposals are basically
generous and the “U” turn made by
HM Government in allowing the use of
27MHz is probably the best way out of
the mess created by the delayed
legalisation of a CB frequency. The
proposals should give rise to a
worthwhile system, probably giving
better performance than the present
a.m. CB. The Home Office announce-
ment is covered on page 24 in this
issue, PE will be publishing more on CB
in the September issue and we will

make our announcement next month.

Let us hope that British manufac-
turers will capitalize on the need for
new sets, accessories and for modifica-
tion of the old transceivers — though it
may be expensive to get many of them
to meet the Home Office requirements.
We look forward to mass use of the
system by a wide cross section of the
community and we hope that most of
the jargon now in use will not continue
on the new band. One young lady
(Editor's wifel) proclaimed that there
was no way she was going to talk
about “rubber apples and yeliow
ducks”, when it was suggested that CB
could be a great assistance in the
home, car and office. This view is
typical of many who are frightened off
CB by all the “in talk” so let's see
straightforward use by everyone, old
and young.

COMPUTER PRESERVATION

The second announcement that
shows problems can be overcome in
these difficuit times came from Lucas.
They have now bought the old Nascom
company which has been living “hand
to mouth” under the receiver for some

time. The Nascom products were
basically good and their computers
have always been in great demand by
the hobbyist. Lucas Logic propose to
improve some of the present products,
introduce a "‘“Nascom case” and are
talking about the launch of a new
system before too long. Although the
company is now owned by Lucas the
Nascom name will be retained.

This must be a triumph for all con-
cerned with Nascom during its recent
problems. It is remarkable that by
careful handling and great efforts by all
concerned production has- continued
and every new unit has been eagerly
snapped up. When many companies
are struggling for survival this pre-
servation is truly noteworthy.

On another happy note Inmos have
received the first Tobie award for
“Research Achievement” on its 16K
static RAM. The product has taken
some time to appear but it locks good
and should become the 16K industry
standard. The Electronics Industry (or
Tobie) Awards were organised in con-
junction with the All Electronics/ECIF
Show.

Mike Kenward
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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 maodification 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.
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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.




TXs get Teletext

lll“ ‘ ws %

Edited by David Shortiand
& Jasper Scott

Thorn Consumer Electronics who recently won a Queen’s Award for
Technological Achievement with their Ferguson TX colour television
range have now released three new Teletext models.

Both the TX 9 chassis (14 to 22in) and the
TX 10 chassis (22 to 26in) were designed from
the outset to incorporate remote control and
Teletext functions without the need for
camponent or circuit changes to the chassis.

Thorn now believe that many of the colour
sets bought during the boom period in the
early and mid seventies will be replaced with
remote control sets incorporating Teletext.

Nigel Schofield, Thorn’s market analyst.
said recently. “Almost half of all the 22in sets
now incorporate a remote control facility.
while the figure for 26in sets is almost 70 per
cent. The consumer desirability of remote con-
trol is evident, and full remote models, in-
cluding those with Teletext, outnumber simple
remotes by two to one. Towards the luxury
end of the colour market, Teletext already ac-
counts for over 20 per cent of 26in deliveries
to the trade. and the current market projection
is for 175,000 consumer sets this year, which
entails a tripling of last year’s volume, which

, had itself shown a 200 per cent increase on the
previous year.”

Another reason Thorn are confident Tele-
text will become a major force in TV sales is
that the cost of providing a Teletext facility to
a remote control TX set is about £90 and this
figure is expected to drop even further as the
demand for sets increases.

Three screen sizes are available in the
Teletext range: a 20in model (TX 9) and two
TX 10 models (22in and 26in). The sets are
designed around the Mullard decoder module
with full infra-red remote control for all pic-
ture adjustments, channel selection and
Teletext functions.

Ferguson have also released three add-on
accessories for their range of TX models, all
of which can be quickly fitted by a qualified
dealer. The isolated chassis of the TX 10
makes it simple to feed signals in and out
without the need for isolating components.

The TA120 enables the audio signal from
the TV to be connected to a hi-fi system via a
DIN socket without the loss of sound quality.

As an extension of the TA120 Ferguson have
introduced a loud speaker which enhances the
television sound and is controlled by the TV’s
remote control. The speaker has been designed
to be placed alongside or under the television
and to prevent the loss of colour purity which
occurs when conventional hi-fi speakers are
similarly placed the drive units incorporate
low leakage field magnets.

For those who wish to use their TVs for
video recording or for encoded video from a
video camera then the TA[24 incorporates
high performance buffer amplifiers for two-
way video and sound signals. The TA124
enables recorded material to be replayed via a
video input socket instead of the usual aerial
socket.

A battery adaptor (TA92) is also available

for the TX 9 range of portable TVs which will .

give up to five hours’ viewing with an
automatic cut-out to prevent excess battery

drain.

Dansette
to be
resurrected

J. J. Silber, who have recently been in the
news having acquired the brand name of
Murphy. have announced that they have also
purchased the Dansette name.

Many readers will no doubt remember
Dansette record players and portable radios,
though the name has disappeared in recent
years.

Silber, who believe that Dansette was
known as a name synonomous with good
quality budget equipment, feel that there is
room for a *a high volume, low priced. quality
product,” and that prospective purchasers will
be encouraged by the Dansette name.

There are already plans for the introduction
of a new range of stereo radio/record players.
They will be introduced to the market during
the middle of this year and if all goes ac-
cording to plan they will have a substantial
price advantage over other products in this
field. and, claim Silber, will incorporate refine-
ments normally associated with products in
higher priced markets.

No figures for the purchase have been dis-
closed, but it has been described as ‘a very
reasonable sum’.

GLASSY
BREADBOARD

The Verobloc laboratory module is Vero's
latest solderless breadboard product and
has been developed to simplify breadboard
work. It features a large breadboard area
and has a fully regulated three rail power
supply {5V d.c. at 750mA, +9V, +12V,
+15V at 250mA) which is ideal for both
TTL and CMOS.

The system which accepts most sizes of
d.i.l. packages, diodes, resistors, capacitors,
transistors and wire links comes ready
assembled, complete with four Veroblocs
and two pre-pierced front paneis for
mounting fuseholders, switches, trimpots
etc. The d.c. voltage supplies may be picked

up via 2mm jack sockets and toggle
switches are provided for voltage selection.

The Verobloc which features tin copper
nickle alloy contacts has bus strips for
power distribution on both X and Y axes. All
the contact positions are identified by
moulded alpha numeric grid references.

The price of the Verobloc module
(184-22880J) is £84.00 excluding VAT
and p&p. For further details contact Vero
Electronics Limited, Industrial Estate,
Chandler's Ford, Hants.
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IMARKES

PLAGE:

MOVING GOIL
BREANTHROUGH

The introduction of the MC88E moving
coil cartridge is the culmination of an
intensive product and manufacturing
development by Coral. Its high output
voltage of 2.5mV does away with the
need for a head amplifier or a step up
device and this has been achieved by
using a miniaturised armature, a unique
coil winding technique and a compact
magnet which generates a high
magnetic flux density.

A low impedance has been obtained
which is less than 1/20th of a regular
moving coil cartridge weight. This en-

sures flat, stabilised electrical charac-
teristics over the total audio range.

Coral’s one point suspension system
in which the centre of each armature is
fully supported, effectively checks har-
monic and intermodulation distortions
and accomplishes excellent localisation
for natural stereo.

The cartridge’s very light weight of
only 5grms will enable optimum balan-
cing with most lightweight tone arms.

The MCS8S8E is available for £29.95
from Videotone Ltd., 98 Crofton Park
Road, London SE4 (01-6908511).
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Items mentioned are available through nor-
mal retail outlets unless otherwise specified.
Prices correct at time of going to press.
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Quad have finally released a successor to their electrostatic loudspeaker which
has been a standard in the hi-fi field for twenty-five years.

The Quad ELS63 which measures 925 x 66 x27mm has an input impedance
of 8Q {largely resistive) and is suitable for use with amplifiers that have an out-
put rating of 40V peak (100W into 8Q2). Amplifiers which are not short circuit
protected should not be used with the ELS63.

The speaker is fitted with two protection circuits: one limits the maximum in-
put voltage applied and the other detects fault conditions and shorts the applied
signal. Although it is impossible to damage the speaker elements, the input
voltage limiter can be damaged by persistent overdriving.

A small word of warning from Quad, however, to all those hi-fi buffs who can
afford the £1000 price tag for a pair of ELS63's. Quad say that although the
ELS63 will give a more realistic picture of an acoustic event than has ever before
been possible, the real excellence of the speakers will only be fully r2alised if the
very best source material is used and that ELS63's are very good at revealing
l’ any recording faults.

i

Quad Electroacoustics Ltd., Huntingdon, Cambs. (0480 52561).

CABINET KITS

For the loudspeaker constructor who wants _g®"
a professional finish, Wilmslow Audio novs)‘ X e s
stock a range of flat-pack cabinet kits for \

many popular designs including the new\
Wharfedale E50, E70 and E9O kits. All
panels are accurately cut to size, and baffle
boards have the necessary apertures cut
and rebated if required.

When assembled, the cabinets may be
painted, stained, or finished with iron-on
veneer.

Wilmslow Audio Ltd.
Street, Wilmslow, Cheshire,
(0625 529599).

35-39 Church
SK9 1AS




The latest 24 page catalogue from Rapid
Etectronics shows a large increase in their
range of components and hardware. Rapid
have also increased their stockholding so
that they are able to offer a return of post
service with an immediate refund made
against any item out of stock.

The catalogue is available upon receipt of
two 14p stamps. Rapid Electronics Ltd.,
Hillcroft House, Station Road, Eynsford,

Kent (0322 863494).

A leaflet is available from Cotswold Elec-
tronics Ltd., describing their “budget range”
of toroidal transformers in 30, 60, 100,
160, 230, 330 and 530VA sizes and at
prices ranging from £4.55 to £15-80.

Cotswold will accept ‘freepost” cheques,
P.O.'s, money orders, Access and Bar
claycard, and will accept credit card orders
on a 24 hour answering service. All the
customer needs to do is quote a type num-
ber, mains voltage, secondary voltage, VA
rating and quantity required.

All types are normally supplied with 240,
110 or 220V primary windings but special
windings can be supplied on request. Dual
secondary windings from 6 + 6V to 50 +
50V are available and the choice is deter-
mined by the VA rating. The secondary
windings can be operated in series, parallel
or independently.

Cotswold Electronics Ltd., Unit T1,
Kingsville Road, Kingsditch Trading Estate,
Cheltenham {0242 41313).

UERSATILE
MULTIMETER

The latest multimeter from Thurlby is the
1503 DMM which offers the bonus of a
built-in frequency meter. Frequencies up to
3999 9kHz can be measured directly with a
resolution of 100Hz. Accuracy is +1 digit
over a 10°C-30°C temperature range and
is defined by a 6MHz crystal timebase. A
movable decimal point allows for external
pre-scaling by those wishing to extend the
measurement range to 40MHz or 400MHz.

In normal multimeter mode, the instru-
ment has a high resolution 43 digit scale
length and sensitivity figures of 10uV,
10mQ and 1nA. There are 32 ranges
provided enabling measurement of a.c. and
d.c. voltage, resistance, diode test, and a.c.
and d.c. current up to 25 amps.

The 1503 which is.priced at £139 plus
VAT has a liquid crystal display and can be

20
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A British company, LSI Computers Ltd, have launched into the per-
sonal/small business computer market with the introduction of their M
Three system. According to LSI, M Three, which has been developed
with the help of a 25 per cent government grant, offers more ability,
storage and user satisfaction than any comparable machine at present
on the market.

In its basic form, M Three consists of a Zilog Z80 chip surrounded by
64K of RAM, two double-density mini-floppy disc drives, LSI’s own
VDU with 1920 character green phosphor display and a full functional
keyboard. In addition to the normal QWERTY layout, the keyboard has
editing keys, cursor control, numeric pad and fourteen programmable
function keys.

It comes equipped with a CPM operating system and is programmabld
by users in high level languages such as BASIC, COBOL, etc. Applica-
tions software is also available from LS| including accounting, payroll,
and stock control.

Prices for M Three range from £3000 to £4000. LS| can also supply
suitable printers and other hardware.

powered from internal batteries or from the
mains.

Thurlby Electronics Ltd., Office Suite 1,
Coach Mews, The Broadway, St. Ives, Hun-
tingdon, Cambs (0480 63570).

POINTS
ARISING . ..

POSITIVE IMPEDANCE
CONVERTORS (June 81)

The tables mentioned in the worked exam-
ples of filter design can be found in 'Sim-
plified Modern Filter Design’ by Philip
Gaffe, published by lliffe.

ENLARGER TIMER (March '80}

Here, switches S4, 5 6, 11, should be
push-button normally off types. ICs 14, 15,
16 shown in Fig. 1 should be decoupled,
that is, have 100n capacitors connected
between +5V and OV
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NEW DEGREE

North Cheshire College have recently an
nounced the launching of a new Bachelor of
Education degree entitled “Computers in In
dustrial Society™, which will be validated by
the University of Manchester. The first stu
dent entry will be in September this year.

The degree has been planned to suit stu
dents with an arts background as well as those
with a background in science, and it covers
not only the technical aspects of microelec
tronics. but also the implications for industry
and society in general.

In addition to periods of practical ex-
perience in schools, students will spend some
time with an industrial or commercial
organisation. This will be of particular value to
those students not wishing to become
teachers.

For further information, contact: Admis-
sions (C.1.S.), North Cheshire College,
Padgate Campus, Fearnhead., Warrington
WA20DB (0925 814343 Ext. 6).

INSTANT ROM

A new programming aid for users of
microcomputers (particularly the Com-
modore PET) has recently been announced
by Greenwich Instruments Ltd.

Instant ROM is a CMOS memory
package (2 or 4K) with battery back-up
which plugs into any standard
ROM/EPROM socket, or into the ROM ex-
pansion sockets of the PET and similar
microcomputers. It can be treated as RAM,
and machine code programs can be written
into it. What makes Instant ROM unique is
that the programs remain after the power
has been switched off. It therefore behaves
exactly like a ROM. Programs can be edited
or altered immediately without erasure
problems, yet the program is permanent.

When used with personal computers
such as the PET, Instant ROM enables the
user to write security and utility programs
quickly, run and debug them, and then
finally consign the correct program to

EPROM. However, as the battery life is
typically 6 years, it is also possible to ship a
system with Instant ROM and to supply the
ROM later.

Prices, exclusive of VAT, are as follows:
2K devices: 2516 (for PET) and 2716—
£39 inc. p&p,; 4K devices: 2532 (for PET)
and 2732—£56 inc. p&p. For further infor-
mation contact Greenwich Instruments
Ltd., 22 Bardsley Lane, Greenwich, London
SE10 9RF (01-853 0868).

Gouvidown. ..

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

Transducer/Tempcon June 9-11. Wembley Conference Centre.
London. T

Components June 9-12. Earls Court, London. I

Pet Computer Show June 18-20. West Centre Hotel, London. B8
Compec North June 23-25. Belle Vue Hotel, Manchester. Z 1
International Word Processing Exhibition & Conference June 23-26.
Wembley Conference Centre. London. Z

BEX Salisbury June 24-25. City Hall. K

Leeds Electronics Show June 30-July 2. University of Leeds E
National Education & Training (Exhibition & Conference) July 2-4.
NEC, Birmingham. B2

BEX Portsmouth July 15-16. Centre Hotel. K

BAEC Amateur Electronics Exhibition July 18-26. The Shelter,
Penarth Esplanade. S. Glam. B9

Microcomputer Show (& Seminars) July 29-31. Wembley Conference
Centre. O

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

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

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

Business & Light Aviation Sept. 3-5. Cranfield Airport. Z 1
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. Bristol Exhibition
Centre. Q

Business Telecoms & Electronic Office Sept. 23-25. Royal Lancaster
Hotel. 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
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Video Show Oct. 16-18. West Centre Hotel. London. Z 1

International Business Show Oct. 20-29. NE Conference, Birmingham.
A2

Testmex Oct. 27-29. Wembley Conference Centre, London. T
Computer Graphics (Exhibition & Conference) Oct. 27-29. O

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

Viewdata & TV User Nov. 4-6. West Centre Hotel. London. Z 1
IFSEC (Fire & Security) Nov. 17-19. RDS. Dublin. V

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

BEX Plymouth Nov. [8—19. Holiday Inn. K

INTRON Nov. 24--26. RDS. Dublin. V

There are Continuous Events and Permanent Exhibition at the National
Micro & Electronics Centre. L1

Al Inst. Electronics. Rochdale. Lancs.

A2 Hart Browne & Curtis § 01-439 8556

A3 Sybex. 18 Rue Planchat, F-75020 Paris

B2 Brintex ¢ 01-637 2400

B5 Robin Bradbeer. N. London Polytechnic

B7 Modmags ¢ 01-437 1002

B8 Baroness Internatiohal ¢ 01-734 2907

B9 BAEC. Penarth, S. Glam. £ 0222 707813

C  Barry College Radio Soc. § 0222 565656

D  Liverpool Univ.. Brownlow Hill, PO Box 147
D1 Infopress, 58 Fleet St. London

E  Evan Steadman, Saffron Walden ¢ 0799 22612
F1 ARS Electronica, 34 High St., Saffron Walden
I ITF, Solihull ¢ 021-705 6707

K Douglas Temple, Bournemouth ¢ 0202 20533
L1  World Trade Centre ¢ 01-488 2400

M Montbuild Exhibitions ¢ 01-486 1951

Online, Northwood. Middx. ¢ 09274 28211
Exhibitions For Industry £ 0883 34371
Trident, Tavistock £ 0822 4671

SDL ¢ Dublin 763871

Jack Tootill, Ipswich ¢ 0473 44047
Exhibition & Conference. Harrogate £ 0423 62677
BETA Exhibitions ¢ 01-405 6233

IPC Exhibitions, Sutton § 01-643 8040

NNX<c<=00
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The first portable
scope with a
component tester.

=GN ES

Capacitor33uF Transistor E-C Transistor 8.E B-E1uF + 68ohms
Oscilloscope Specifications:

Y Defiection X Deflection

Bandwidth: DC - 10 MHz (:3d8)  Timebase: 0.2s-0.2usicm

. Overshoot: Less than 1% Triggering: 2 Hz - 30 MHz (3mm)
Sensitivity: 5mV - 20 Viem Auto + level control
inputimp: 1M ohm /f 25pf Bandwidth: 2Hz - 1 MHz

* N -, N f
v General Information 3, - .
§%‘@Component Tester: For single components and in circuit . €
Calibrator: # 20.2V = 1% for probe alignment ¥g &
% Power Supplies: ¢ ', Regulated including high voltage :
5 AC. input: sk

110, 127,220,237, VAC, 50 - 80 Hz
8% Lbs, .

Weight: ; ‘ o
H x ¢ 107116

Size: . 4

For further information on HAMEG’s full range of top
performance oscilloscopes, contact:

HAMEG LTD.
74-78 Collingdon Street, Luton, Beds. LU1 1RX
Tel: (0582) 413174
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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 5.50 | 74LS13 0.29 | 74LS379 0.56
6800 3.82 | 741514 0.51 | 74L5386 0.29
6802 5.74 | 741515 0.15 | 74LS390 0.68
6803 14.53 | 741520 0.14 | 74LS383 8
6809 12.00 | 740521 0.15
8085A 8.02 | 741522 0.15 | CMOS
Z80 CPU 4.00 | 741526 0.19 | 4000 0.14
Z80A CPU 5.92 | 74LS27 0.15 288; 8-:2
741528 0.17 g
géjzzpoa*r CHIPS a1s | 740330 13| a008 0.85
8522 560 | 74LS32 0.14 | 4007 0.18
6532 375 | 741833 0.17 | 4008 0.75
882 13| 79337 0.17 | 4009 0.39
6840 587 | 731538 0171 4919 O
i L .14 b
e 1951 7ars42 040 | 4012 023
6871A1T 20,90 | 741547 0.42| 4013 042
vgr| 7 o i8is 238
casa 9821 7aiss 0.14 [ 4016 0.34
RH
i 741855 .15 .
0o 250 | 741873 022 | 4019 0.42
8251 475 | 741874 0.19 | 4020 0.82
8283 10,00 | 74LS75 0.30 | 4021 0.88
208 201 13878 9321 403 023
N 74L .25 .
Cso e 4% | 7iises 833 | doxd
. 740585 0.77 | 4025 0.19
780 DMA 11.52| 55252 318 | 028 128
Z80A DMA 17.25 | 731352 0.36 | 4027 0.44
280 DART 7.20 | 730239 081 | 4028 0.80
O A 835 | se2
Z80A P10 440 | 74L593 0.39 | 4033 1.70
v 2 741595 0.48 | 4034 1.99
280510-0 20.11 | 7412759 o268 | 4035 1708
Z80S10-1 2011 | 74+2193 928 | 2036 278
280510-2 2011 | 5402103 %6 | 4039 2.98
Z80A $10-0 2417 | J4r3414 328 | 4040 083
ZB0A S10-1 2417 | 732155 oae | 2041 0.80
ZBOA S10-2 24.17 7405123 0.57 282:23 ggg
MEMOR 7415124 1.07 .
2101 es 3.68 | 74LS125 0.29 { 4044 0.78
2102 2,54 | 7415126 0.29 | 4045 1.70
2114 200ns low power 1.36 | 74LS132 0.51 | 4046 0.95
2708 1.73 | 741813 0.29 | 4047 0.98
2716 (5v) 2,67 | 7418138 0.40 | 4048 0.54
27322532 i 7415139 0.40 | 4049 0.34
i7%7% fsoecify)  7-38 | 7aLs 135 0.78 | 4050 0.37
ns .. . ..
4116 200ns 1.20 ;its]g? e jgg; 8-;:
nQuLATORS ,, | 288150
. 7415155 0.50 1.28
7812 0.55 | 74.S156 0.50 | 4055 1.23
7905 0.65 | 74.5157 0.36 | 4060 1.08
7912 0.65 | 7415158 0.40 :ggg (1)-1:
CRT CONTROLLERS ;ﬁt }g? 8;23 4067 4.25
gggg/\" 1‘1!-9,; 7415162 0.43 | 4068 0.25
T aRias 2331 35% 029
BUFFERS 74L51 0.51 -
7415166 0.37 | 4071 0.24
S}tggg };§2 74LS173 0.77 | 4072 0.24
811597 120 | 7418174 0.78 | 4073 0.24
810598 125 | 7418175 0.60 | 4075 0.24
8T26A 1150 | 745181 1.50 | 4076 o
LS190 0.61 .
g-}ggﬁ };28 7405191 0.61 | 4078 0.26
8TI7N 1,50 | 74LS192 0.69 [ 4081 0.24
8798 150 | 74LS193 0.69 | 4082 0.24
745194 0.42 | 4085 0.57
MISC. SUPPORT CHIPS 7405195 0.42 | 4086 0.70
AY-3-1015 (or equiv.) 4.29 | 74LS196 0.68 | 4093 0.53
AY-5-1013 {or equiv.}  4.29 | 7415197 0.68 | 4502 0.99
A\E-5~ga76 (or equiv.) 7.00 ;ﬁg%‘z‘é (1"8? zggg g.-_}g
MC1488 0.75 r b
MC1489 0.75 | 74LS241 115 | 4510 0.83
MC14411 8.75 | 74L5242 0.85 | 4511 0.63
MC14412 8.75 | 74L5243 0.85 | 4512 0.79
RO-3-2513L 7.82 | 74LS244 0.84 | 4514 1.93
sy 7 gl 1| 32
Phassg ONVERTERS 5 oo | 7405040 73l s 068
E .50 B .
ZN426E 3.00 | 74LS251 0.46 | 4520 0.89
ZN427E 6.28 | 74L5253 0.46 | 4521 2.05
ZN428E 4.78 | 7415257 0.57 | 4522 1.45
ZN429E 2.10 | 7415258 0.40 | 4526 0.95
e x| HE 038
gata converter .00 ;21-2%?3 8%5 222% :lg
andbook 1. L .97 B
745279 0.37 | 4543 1.45
74LS SERIES 7415283 0.45 | 4553 3.10
741500 0.14 | 7415290 0.60 | 4555 0.50
74LS01 0.15 | 7415293 0.53 | 4556 0.59
74LS02 0.14 | 74LS365 0.39 | 4566 1.90
;ﬁggg 8.1; 74LS366 0.38 | 4585 1.38
1 7415367 0.38
74LS05 0.15 | 7415368 0.38 | CRYSTALS
741508 0.14 | 7415373 0.79 | 4MHz 1.80
74L509 0.15 | 7415374 0.79
74L810 0.14 | 74LS375 0.50
741511 0.15 | 74LS377 0.97 | E. & OE.

OFFICIAL ORDERS WELCOME - QUANTITY DISCOUNTS AVAILABLE

Midwich Computer Co., Ltd.,
{Dept. PE).,

Hewitt House, Northgate Street,
Bury St. Edmunds, Suffolk P33 1THQ.
T hone: (0284) 701321

Telex: 817682 MIDCOM G

All prices exclude post and packing on orders

under £10 {50p) and VAT (15%)

ALL ORDERS OESPATCHED ON DAY OF
RECEIPT WITH FULL REFUNO FOR OUT
OF STOCK ITEMS IF REQUESTED.

24 hour Telephone Credit Card Orders

Telephone: {0284) 701321,

CREDIT CARD ORDERS WELCOME
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Scenarios

Imagine an industry once employing
505,000 regular whole-time workers now
reduced to about 185,000. A dramatic
decline by any standards and un-
questionably qualifying for the use of words
and phrases such as decimation, massacre,
crucifixion or, at the very least, an obscenity
or a national scandal. | choose the words,
almost at random, from the current
vocabulary of political hyperbole endlessly
chanted in Westminster and the media.
One might also expect a scream of anguish

with over 300,000 honest and hard-
working citizens ‘thrown on the scrap
heap’.

And vyet this particular industry invites
not a word of criticism and is not only ad-
mired but publicly highly praised. | refer to
British agriculture, often described as the
envy of the world and rightly so, with this
comparatively tiny workforce producing 70
per cent in value of the food consumed by
the nation’s 56 million people and with a
good export record as well.

Of course employment in agriculture has
been declining over a long period. In 1801
it employed 36 per cent of the working pop-
ulation. By 1901 the figure had dropped to
9 per cent. But the figures quoted in my
opening sentence are recent history, the
period from 1960-1980. In 1960 the
average wage of the half-million workers
was £10-58. In 1980 the slimmed-down
workforce was averaging close on £80 a
week.

A similar scenario is now being enacted
in manufacturing industry. Here again, slim-
ming down has been taking -place over
many years but during the last decade was
artificially delayed. The present phase of
catching up (the alternative to going broke)
is the natural and foreseeable result, with
severe dislocation compounded by the
general recession in trade.

The electronics industry with but few ex-
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ceptions (e.g. ICL) has not only survived but

' prospered during the past two difficult

years. It had, and still has, everything in its
favour. It is a growth industry, it is highly in-
novative and, above all, it is still a young
industry unhampered by traditional work
practices which have proved such a curse
in, for example, shipbuilding and steel.
There are few industrial problems in in-
troducing new processes and methods and
in fact most of them originated in the in-
dustry itself. Computer-aided design (CAD),
automatic component insertion, computer-
aided manufacture (CAM) and, at the end of
the line, automatic test equipment (ATE).
No wonder output doubles and doubles
again.

Even in electronics it is not an easy ride,
particularly in the depressed areas of con-
sumer electronics struggling against the
flood of imports from the Far East. But UK
manufacturers are grasping the nettle with
products like the Ferguson TX TV, and
Fidelity's new colour TV, the design of
which cuts component count by 40 per-
cent. In capital goods the outlook remains
buoyant and morale is high.

Will the older industries follow the exam-
ple of electronics with get-up-and-go? Let's
look at BSC's Llanwern steelworks in South
Wales. This modern plant was plagued by
industrial disputes in which one or other of
17 unions was generally involved. Both
productivity and morale were low. The 14-
week steel strike in the spring of 1980 was
a catalyst which helped changed attitudes.
The realisation came that you had to feed
the cow before you could milk it.

In just one year from the strike, Llanwern
has doubled productivity and has now

.almost reached the productivity levels of

the best in Europe. Demarcation has all but
disappeared, absenteeism is all but absent,
inter-union squabbles are forgiven and
forgotten. Manning levels have been
reduced by 60 per cent and everybody at
Llanwern is much happier than in the past,
especially so since production is to increase
beyond that in the original slimming-down
programme. Success has replaced failure,
optimism has replaced despair.

It is now clear that Llanwern and its
sister plants are not isolated exceptions.
Textiles, one of the hardest hit industries, is
now showing signs of recovery. Uncertainty
in recent months is turning to confidence
with investors returning to buy company
shares and the recession ‘bottoming out’.

Inmos

Inmos is thankfully now showing positive
signs of life. This is the controversial VLSI
company formed with financial backing
from the British taxpayer and promising to
establish large production facilities (for
4,000 people) in the UK. | was reporting
this news in the November 1978 issue of
PE, together with news of a 50/50
GEC/Fairchild project which | forecast
would be in production ahead of Inmos.

Well, | was wrong in respect of
GEC/Fairchild. The idea was dropped when
Fairchild was acquired by Schlumberger
and GEC has since taken a different path.

Inmos, however, continued in business,
first absorbing £25 million of start-up cash
and then a further £25 million. A pilot
production plant was set-up, not in a
depressed area of the UK, but in Colorado
Springs, USA. So far as extra employment
in the UK has been created, there is almost
a nil return except for a handful of experien-
ced people who would have had no dif-
ficulty in finding employment anyway.

The good news is that Inmos now has
some semiconductor products to sell and
has started setting up a distribution chain in
the UK and the rest of Europe. Dr. Richard
Petritz, the American president, chief ex-
ecutive and co-founder of Inmos, is not
promising instant sutcess. He accepts that
the coming year is full of risk with spending
continuing at a high rate and sales still very
small.

While wishing Inmos every success |
remain sceptical that there will be any
serious production in the UK, at least for a
number of years. And it takes a good deal of
imagination to believe that Inmos will ever
employ 4,000 people in the UK in four fac-
tories. In fact only one is in construction.
But Inmos has an imaginative outlook and
the dream could still come true!

Shuttle

The spectacular success of NASA's
Space Shuttle is wonderful news for all
technologically based industries if only in
re-establishing confidence and redressing
the balance with the ecology and anti-
nuclear lobbies. They have had con-
siderable success in their knocking
campaigns with the implication that all
technology is harmful, its application
shameful. Yet, these same lobbyists
shamelessly use cars (responsible for more
casualties than war), exploit television for
propaganda, and some occasionally enjoy a
hot bath by courtesy of atomic energy.

HF Radio

Twenty years ago as communication
satellites started going into orbit there was
much talk of the death of HF radio and sub-
marine cables, the historical methods of
long-distance communication. The ‘experts’
were wrong on both predictions. Sub-
marine cables have prospered mightily,
aided by new technology. And if HF radio
today carries a less percentage of total traf-
fic it still carries more than in the past.

Far from being in a terminal condition,
HF radio has been honoured with two
Queen’s Awards: Marconi Communications
for technological achievement with their
fast-tuning techniques launched in 1976
and now in a second generation, and Racal
Communications for export achievement
with a trebling of overseas business in the
past three years.

Redifon has also introduced a new
professionat quality HF receiver, the R500,
company-funded, which adds weight to the
proposition that HF radio will remain a
valuable asset in the communications
business to the end of the century and
beyond.
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- 271MHz and 934MHz FM.

s most readers will by now be aware the Home Office have
issued a Draft Performance Specification on CB to be
operated on 27MHz and 934MHz f.m. The draft is in our view
generous in its outline of 40 and 20 channel systems respectively
with eftective radiated powers of 2W-—on 27MHz—and 3W
(integral aerial') or 25W on 934MHz.

Perhaps the only criticism that CB enthusiasts will level at it
is that the selected frequencies are not compatible with those of
any other country, but since there is little “legal” compatibility
between most of the other systems anyway, the problems may
not be too great. This would however limit the sale of UK-made
equipment.

One point that the spec. does make very clear is that no
equipment with the ability to transmit an a.m. signal will be per-
mitted. Present sets will remain illegal. they may be converted to
f.m. but they will have to conform to the spec. in every way,
and will need to be marked with the official mark to show that
they do.

At the time of writing, the Home Office expect to publish the
final spec. through HMSO at or near the end of May and
presumably the Control of Manutacture and Importation order
1968 will be amended soon after to enable sets to be made, etc.

We publish here the letter we received from the Home Office,
the 27MHz forward (934MHz is virtually the same) and section
1 of the 27MHz draft (General) plus the differences in the
934MHz draft.

The full drafts run for 25 and 22 A4 size pages.

CITIZENS BAND RADIO SPECIFICATIONS

Thanks for your enguiry about the technical specification for
authorised citizens band radio equipment.

FOREWORD

|. Citizens Band Radio, a personal two-way radio system. is
available for use throughout the United Kingdom. It operates in
the 27MHz waveband and the 930MHz waveband.

2. The Wireless Telegraphy Act 1949 provides that no radio
equipment may be installed or used except under the authority
of 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. This
specification sets out these standards for 27MHz f.m. equip-
ment: 934MHz f.m. equipment is subject to a separate specifica-
tion.

3. The manufacturer, assembler. or importer of citizens band
equipment is responsible for ensuring that the apparatus con-
forms 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 importer. 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.
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It is hoped that a legal system of citizens band radio will be
introduced later in the year. This will operate in the 27MHz
band and the 934MHz band and as promised I enclose a copy of
the draft specifications for each of these.

These draft specifications will be considered by a land mobile
radio specification committee whose normal membership of UK
manufacturing interests has been slightly augmented in this case.
This committee is scheduled to hold its first meeting on the 24th
April and if you have any comments on the specification 1 would
be grateful if you would let me have them in writing prior to that
date so that they may be taken into account.

The technical standards set out in the specifications will be
reflected in regulations under Part 11 of the Wireless Telegraphy
Act, 1949. These will set standards for equipment to which
manufacturers. importers or assemblers will have to conform;
they will also contain a requirement for conformity to be
certified by the manufacturer, importer or assembler.

The Radiotelephonic Transmitters (Control of Manufacture
and Importation) Order 1968 (SI 1968/61) prohibited the
importation and manufacture of citizens band equipment. The
Order remains in force and covers equipment capable of
transmitting on any frequency between 26-1MHz and
29-7MHz, but in due course provision will be made for
manufacture and importation of equipment which meets the
technical requirements as they are finally established.

Citizens’ band equipment operating with amplitude modula-
tion will remain illegal under the new facility. Sets may be
converted, provided that they then conform in all respects with
the authorised technical standards.

Home Office
27.4.81

1 GENERAL
1.1 Scope of specification

This specification covers the minimum performance require-
ments for angle modulated radio equipments, comprising base
station, mobiie and hand-held transmitters and receivers or
receivers only and additionally any accessories e.g. attenuators,
power amplifiers. vehicle adaptors for optional use with the
above for use in the Citizens Band Radio service.

For all equipments covered by this specification, the nominal
separation between adjacent channel carrier frequencies is
10kHz.

1.2 Permitted effective radiated power

The output radio frequency power of the equipment is limited
to 4W. With the antenna permitted for use with the equipment
this gives an effective radiated power of 2W.

If an antenna is mounted at a height exceeding 10m the
licence will require a reduction in transmitter power of 10dB.

To enable the user to accomplish this easily the equipment
manufacturer should provide as a standard accessory an
attenuator having a nominal attenuation of 10dB, which may be
purchased by the licensee.
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1.3 Operating frequencies

The equipment shall provide for transmission and reception
only of frequency modulated emissions on one or more of the

following radio frequency channels:

Channel 127-60125MHz
Channel 227-61125MHz
Channel 3 27-62125MHz

Channel 4 27.63125MHz

Channel 527-64125MHz
Channel 6 27-65125MHz
Channel 727-66125MHz
Channel 8 27-67125MHz
Channel 927.68125MHz
Channel 10 27-69125MHiz
Channel 11 27-70125MHz
Channel 12 27-71123MHz
Channel 13 27-72125MHz
Channel 14 27-73125MHz
Channel 15 27-74125MHz
Channel 16 27-75125MHz
Channel 17 27-76125MHz
Channel 18 27-77125MHz
Channel 19 27-78125MHz
Channel 20 27-79125MHz

Channel 21 27-80125MHz
Channel 22 27-81125MHz
Channel 23 27-82125MHz
Channel 24 27-83125MHz
Channel 25 27-84125MHz
Channel 26 27-85125MHz
Channel 27 27-86125MHz
Channel 28 27-87125MHz
Channel 29 27-88125MHz
Channel 30 27-89125MHz
Channel 31 27-90125MHz
Channel 32 27-91125MHz
Channel 33 27-92125MHz
Channel 34 27-93125MHz
Channel 3527-94125MHz
Channel 36 27-95125MHz
Channel 37 27-96125MHz
Channel 38 27-97125MHz
Channel 39 27-98125MHz
Channel 40 27-99125MHz

Citizens Band Radio equipment shall not contain facilities for
transmission of radio frequencies other than those listed above.
and those contained in MPT. (this specification—Ed.)

Single channel equipment may be tested on any one of the
approved channels. Multi-channel equipment shall be equipped
10 operate at the centre. and the upper and lower limits of the
frequency range over which channel switching is possible.

1.4 Permitted modulation

Only equipment which employs frequency or phase modula-
tion and has no facilities for any other form of modulation will
meet the requirements of this specification.

1.5 Labelling
The equipment shall be provided with a clear indication of the
type number and name of the manufacturer.

1.6 Certification of compliance

Compliance with this specification shall be indicated by an
authorised mark stamped or engraved on the front panel of the
cquipment.

The mark used to indicate compliance shall be as shown in
Fig. |.

The separation between the “27MHz” frequencies now being
used illegally and these proposals will obviously make the task
of restricting any continuing illegal use that much more easy. It
should also mean that, providing illegal use can be stopped, the
radio control modellers should be free of interference from
British CB.

It is anticipated that these proposals are realistic enough to
encourage widespread use of the new service (hopefully without
all the codes and jargon) and thus encourage illegal users to con-
vert.

We do not vet know the restrictions and cost of a licence or
(at the time of writing) the date of the introduction of the
service—our guess is early September, but it is a guess.
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CB Fﬁmm
27/ Minimum Diameter
A |

Fig. 1: Letter and figure height not less than 1 mm

1.7 Controls

Those controls., which if maladjusted might increase the
interfering potentialities of the equipment. shall not be easily
accessible.

934MHz VARIATIONS

1 GENERAL
1.1 Scope of specification

This specification covers the minimum performance require-
ments for angle modulated radio equipments, comprising base
station. mobile and hand-held transmitters and receivers or
receivers only and additionally any accessories, for example
power amplifiers. attenuators, vehicle adaptors for optional use
with the above for use in the Citizens’ Band Radio service.

For all equipments covered by this specification the nominal
separation” between adjacent channel carrier frequencies is
25kHz.

1.2 Permitted effective radiated power

The output radio frequency power of the equipment is limited
1o 8W for equipments which has terminals for connexion of a
separate antenna. With the antenna permitted for use with this
equipment this gives a maximum effective radiated power of
25W.

For equipment with an integral antenna the effective radiated
power is limited to 3W.

1.3 Operating frequencies

The equipment shall provide for transmission and reception
or reception only of frequency modulated emissions on one or
more of the following radio frequency channels:

Channel 11 934-525MHz
Channel 12 934-575MHz
Channel 13 934-625MHz
Channel 14 934-675MHz
Channel 15934-725MHz
Channel 16 934.775SMHz
Channel 17 934-825MHz
Channel 18 934-875SMHz
Channel 19 934.925MHz
Channel 20 934-975MHz

Channel 1934.025MHz
Channel 2 934-075MHz
Channel 2934-125MHz
Channel 4934.175MHz
Channel 5934.225MHz
Channel 6 934.275MHz
Channel 7934-325MHz
Channel 8934.375MHz
Channel 9 934.425Mtiz
Channel 10 934-475MHz

(Although the specification quates 25k Hz separation the allocated channels
are ai 50kHz spucing —we are informed thai this will be clurified at a later
date-—Ed)

ANNOUNCEMENT

PE will be publishing more on CB
in the September issue. A full an-
nouncement will be made next
month, when all will be revealed!
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UASAR

AM/FM STERED TUNER

HE PE Quasar is an AM/FM stereo tuner which incor-

porates three ready-built and aligned modules: FM tuner
(LP1179), r.f.-i.f. amplifier (LP1181) and a frequency muiti-
plexed stereo decoder (LP1401). The design of the Quasar
enables the completed tuner to be easily aligned using just
a multimeter and a screwdriver.

CIRCUIT DESCRIPTION

The main circuit diagram of the PE Quasar is shown in
-Fig. 1.

The FM tuner is a ready-built and aligned VHF module
(LP1179) with 75 and 300 ohms aerial inputs which has
capacitance tuning for AM. Frequency drift on the FM wave-
band is counteracted by a built-in varicap diode across the
oscillator circuit which facilitates the use of automatic fre-
quency correction (a.f.c.) with a variation of 0.5V (ref. zero)
equalling a frequency shift of +100kHz. The output from the
tuner is connected to the i.f. circuit via a 10-7MHz ceramic
filter (XLI). The output signal from the filter only becomes
significant when the input signal corresponds to 10-7MHz.
The filter then acts as a high Q tuned circuit.

The i.f. signat from the front end is matched to the ceramic
filter and is applied to 1C1 via pin 1. I1C1 is a TDA1200. This
i.c. integrates i.f. amplification and limiting (three stages
with a level detéctor for each stage) with a balanced
quadrature FM detector, an audio amplifier with a muting
facility and a voltage regulator.

The complete system includes such features as an a.f.c.
drive circuit and tuning meter drive. The a.f.c. output on pin
7 is reference to +5-6V and because the tuner module’s
a.f.c. is designed to operate with reference to zero volts, it is
necessary to apply a stabilised voltage of approximately

AM MUTE
FM  OFF

]

- - ~7
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—4V. Providing L2 is correctly adjusted, VR1 can be set to
obtain the necessary zero volts at the junction of R2 and R4.

INTERSTATION MUTING

Because of the high overall gain of the FM tuner a high
level of noise can occur when tuning between stations. This
noise can be reduced by interstation muting which keeps the
audio stages inactive until a signal of pre-determined
strength is received. The muting level in the Quasar can be
altered by changing R13. A higher value reduces the muting
whilst a lower value increases it.

STEREO DECODER

A block diagram of the LP1401, which is a ready-built and
aligned frequency multiplexed stereo decoder, is shown in
Fig. 2.

The multiplexed stereo output from pin 6 of IC1 is fed via
R5 and C6 to the decoder where a splitter circuit extracts
the stereo and mono signals. De-emphasis is applied to both

g 5
SPECIFICATION

MW520 to 1640kHz sensitivity 400puVm for 15dB s/n ratio
LW 150 to 265kHz sensitivity 900uVm for 15dB s/n ratio
IF470kHz

VHF88 to 104MHz sensitivity 8uV for 30dB s/n ratio
Limiting 10mV or better

AFC +100kHz

IF10.-7MHz

IF rejection 40dB min

L Image rejection 40dB min

Stereo separation 38dB at 1kHz

P.€. QUASAR
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Fig. 1. Main circuit diagram of the PE Quasar
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ARy

Fig. 2. Block diagram of the LP1401 stereo decoder

signals to improve the signal to noise ratio by attenuating
the background noise whilst equalising the signal. The
19kHz pilot tone is also extracted and the 38kHz sub carrier,
which was suppressed in the transmitted signal, is
regenerated by a frequency doubler which is also amplitude
limited to reduce noise. The sub carrier is then added in
correct phase to the stereo signal and fed to the matrix
where the original left and right channel signals are
retrieved.

In the mono state the Schmitt trigger, stereo indicator
lamp and the stereo on/off gate are all inactive. Only the
mono signal is passed through the matrix to each channel.

The stereo enable switch is triggered by the 19kHz pilot
tone. For good reception the strength of the stereo signal
has to be high; a poor stereo signal would sound better in
mono. The level of the pilot tone is monitored and for the
Quasar to switch to the stereo mode the pilot tone signal
must be higher than 15mV r.m.s.

When the stereo switch is operated a d.c. output from the
detector circuit operates the Schmitt trigger which switches
on the stereo indicator lamp and the demodulator.

The use of a manual mono/stereo switch enables the
mono mode to be selected when a stereo signal is being
received.

AM LLF. MIXER

The MW/LW ferrite rod aerial affords adequate sensitivity
to all but the weaker signals. However, an extra winding is
provided for an external aerial. Signals from the ferrite aerial
are fed to the input of the LP1181. This module, which is
pre-aligned, performs the functions of a local os-
cillator/mixer, i.f. amplification, detection and a.g.c. Resistor
R20 acts as the “diode load” and tuning meter drive.

5 T

220/ _L _
240vac. ’ T?ggn

N

Fig. 3. Circuit diagram of the power supply unit
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POWER SUPPLY

The circuit diagram of the power supply is shown in Fig. 3.
The power supply is a voltage doubler circuit. The un-
regulated supply appears across the positive terminal of C23
and the negative terminal of C24. The design is unconven-
tional only as far as the negative line is regulated and
designated as OV with the —4V negative supply rail derived
via R25. This voltage which is Zener stabilised and
decoupled by C26 is used for a.f.c. offset.

CONSTRUCTION

The p.c.b. design for the main board of the Quasar is
shown in Fig. 4 with the component layout shown in Fig. 5.
Before fitting the FM tuner (LP1179) the AM oscillator trim-
mer screw on the tuner should be removed (Fig. 6). Carefully

COM 750 30001
il

AM TRIMMER
Y(See MW alignment procedure}

REMOVE AM OSCILLATOR
TRIMMER SCREW FROM
WITHIN THIS HOLE

, o\ 7
4 ®
/ /@ .o

o /

I e

Fig. 6. AM oscillator modification for the FM tuner

check the orientation of IC1 and the AM module (LP1181)
before soldering. Also note the position of the fixed coil L1
which is used in place of a variable inductor. The MW/LW
aerial assembly should be soldered last as shown in Fig. 7.
After soldering the aerial assembly should be glued to the.
p.c.b.

The power supply p.c.b. design is shown in Fig. 8 with the
component layout shown in Fig. 9. After these two p.c.b.s
have been soldered, carefully check the orientation of all the
components and that none of the tracks are shorted out by
slivers of solder.

LEAD
TO EXTERNAL
AERIAL

MW COIL LW COIL

(GOLO)

Fig. 7. Wiring details for the aerial assembly
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COMPONENTS ..
Resistors

R1 68

R2 15k

R3 330

R4 22k

R5,R8.R9,R20 10k {4 off)

R6 4k7

R7 3k9

R10,R19,R25 680 (3 off)

R11,R16.R18 8Q2 (3 off)

R12,R17 1k5 (2 off)

R13,R14,R22,R23 180k (4 off)

R15 39k

R21 100

R24 820

*R26,R27 2k2 (2 off)

All resistors ; to W 10%
Potentiometers

VR1 10k preset
Capacitors

C1 470n

C2,C3,C8,C11 10n (4 off) polyester

c4 390p polystyrene

C5,C9,C10,C22,C27 100n (5 off)

C6,C16,C17 10u 25V (3 off) elect.

c7 82p polystyrene

Cc12 2u2 63V eiect

C13,C14,C15 47u 25V elect {3 off)

c18 270p polystyrene

c19 281p 2%

C20 20n polyester

c21 100p 5% polystyrene

C23,Cc24 1500u to 3300u16V elect

(2 off)

C25 100u 16V elect

C26 220u 16V elect

VC1 25p {max) trimmer

VC2 80p {max) trimmer
Semiconductors

D1 3-9V 300mW Zener

D2 15V 300mW Zener

REC1

TR1 BD190

IC1 TDA 1200
Inductors

L1 220 KE (22uH)

L2 L101 (2-2uH)

L3 AM Osc coil (422786)
Miscellaneous

10-7 MHez filter

LtP1181

LP1401

FM Tuner front end LP1179

VU meter

Ferrite rod assembly

Mains transformer

Chassis

p.c.b.s.

Drive cord and guides. S1, S2, §3.

*See Fig. 10.

Note the p.c.b.s supplied in the kit are not drilled.

Constructor’'s Note

A kit of parts for the Quasar {minus the stereo enable
and stereo indicator modifications) is available from
RT&VC, 21B High Street, Acton W3 6NG. (Price

A £17-95 plus £2.50 p&p.) 4
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The front panel should be assembled next. If a stereo in
dicator and an enable switch (Fig. 10) are to be fitted, then
the mounting holes for these should be drilled first. The front
panel legend can then be fixed using either double sided
tape or non plastic solvent glue. The mounting holes can
then be cut out in the legend using a sharp knife. The tuning
meter can then be fitted to the back plate using double sided
tape. Before the back plate is fitted to the main p.c.b. the
three grommets should be fitted into the mounting holes for
the LP1179 tuner. The three tuning drive cord guides should
be inserted into the back plate and peened over using a
hammer.

STEREQ ENABLE |

330k
AAN o
Li- — -
OUTR'
B2b [MPX)
2k2 — 0V

7 <H W W
A HT—HH~ | SK1
0 B o'E a's

+VE e
(MPX) ‘LMPX INPUT
R27 — OuT 'L
2k2 (MPX)

. STEREQ
INDICATOR 680

\' NS

EPS94) | Y

+VE
Fig. 10. Connection diagram for SK1

The two wires for the tuning meter should be soldered
before the back plate is fitted. After mounting the back plate
onto the p.c.b. the drive tuning cord should be fitted follow-
ing the diagram in Fig. 11. The tuning indicator was formed
using a piece of copper wire and length of p.v.c. sleeve. Td
improve the definition of the tuning needle a piece of white
p.v.c. tape was fitted behind the tuning display. Do not fit the
front panel into position until after the tuner has been
aligned

INDICATOR TENSION
{Copper wire, PVC sleeve)— /_SPRING

————— >

— GUIDE POSTS

AROUND TUNING KNOB

2COMPLETE TURNS __\
—
— WHITE PVC TAPE BACKING

L,—~ L_ TUNING DRIVE
CORD

Fig. 11. Assembly diagram for the drive tuning cord

The LP1401 stereo decoder, which is supplied assembled
and tested, plugs into SK1 and before any interboard wiring
is carried out the two resistors should be soldered to SK1
(Fig. 10). With all the boards and SK1 assembled the inter-
board wiring should be carried out as shown in Fig. 12.

FM ALIGNMENT

After the Quasar has been assembled and wired it can be
switched on and the voltage supplies checked. It should then
be connected to a suitable amplifier and speaker system. To
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Fig. 5. Component layout for the main board. *Note this link is soldered
to the case of each module
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Fig. 12. Interboard wiring for the Quasar

align the FM band the following procedure should be carried
out: a) Cancel the AFC by shorting C1.
b) Press the AM/FM and Mute/Off switches in.
c¢) Connect an aerial to tuner (75 or 3009Q2).
d) Unscrew the core of L2 so that it is approximately
4 to 6mm proud of the can. If the construction is
correct the Quasar will operate.
e) Adjust L2 for maximum undistorted audio output and
maximum meter deflection.

AM MEDIUM WAVE
The medium wa\&e band can be aligned using the follow-
ing procedure:

a) Put the AM/FM and the MW/LW buttons in the out
position and place the aerial coils flush with the end of
the ferrite rod.

b} Tune the set to approximately 433M and adjust L3
to receive Radio 2. If this is not available set the tuner
to any other known wavelength at the extreme LF end

f) Remove the link across C1.

g) Short the junction of R1 and XL1 to earth.

h) Adjust VR1 for zero volts across C1 and remove the
link between R1/XL1 and earth.

This completes the FM alignment and the core of L2 should
be sealed with candle wax.

and tune L3 to receive that station.

c) Set the tuner to 247M and adjust VC1 to receive
Radio 3.

d) Repeat steps (b) and {(c}) until the two extreme sta-
tions correspond to the scale.

e) Tune the set to a weak station at the extreme LF end
and adjust the medium wave coil L3 for maximum
output.

f) Tune the set to a weak station on the HF end and ad-
just the AM trimmer on the tuner for maximum output.
g) Repeat steps (d) and (f) for best results.

AM LONGWAVE
The longwave band can be aligned using the following
procedure:

a) Press the MW/LW button in and set the pointer to
1500M.

b) Adjust VC2 to receive Radio 4.

c) Set the LW ferrite coil for maximum output. Both the
aerial coils can now be sealed with candie wax.
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0¥ DIRECT FROM US AND
GET THE SAME HIGH
QUALITY AT LOW PRICES !

i Z@ CORAL
] CARTRIDGES

Fast becoming one of the top names
MOVING COIL MOVING

UK’s No. 1 Cartridge  MAGNET

MC 81 £48.87 566SX £7.28
777EX £35.00 566E £14.22
777E  £25.00 666E £32.48

HEAD HEADSHELLS
AMP $100 £6.00
H300 £51.75 S101 £7.00
100 £24.75 S200 £4.00

: I £50. o
LOUDSPEAKER

The complete fully re-
viewed range of Videotone
Speakers which dominate
within their class. NOW AT :
LOWEST EVER PRICES. -

D100 £38.00

Mintmax 11 £44.00

GB3 £50.00 TURNTABLES
ggg Eggg.gg Sansui SR222 Mk2 £69.00
D93 £40.00 Sansui P50S £69.00

» A MESSAGE FROM VIDEOTONE +

Dear Customer

You will find that the products advertised on this page
are the best possible value for money. They are only
low in price because we have eliminated large amounts
of selling costs that other brands have to suffer. These
savings are passed directly onto you. We have full bro-
chures on any specific item you may be interested in
and a competent realistic staff of engineers at our
London Showrooms to help you in your choice. Our
consumer protection packages are comprehensive and
we offer every form of financing you may require. We
carry out our own servicing and are dedicated to giving
Value for Money. We are confident our products are
unbeatable. You may purchase with confidence bec-
ause our Engineers have specially selected them from
competitive sources throughout the wortd and we
import them directly ourselves. Remember, you have

MU 25C £17.39 _
1 21 days trial period on all products. That is the
measure of our confidence.

Quality plus value -~ always Q“"*‘*“‘" =0

VIDEOTONE [l

SEND FOR OUR LATEST A€
PRICES FREE BROCHURE 4
INCLUDE B AND DETAIL LIST OF LOCAL

VAT B SALES OUTLETS IN THE U.K.
ALL PRODUCTS 98 CROFTON |

ON DISPLAY & I Y B ADDRESS

CONTINUOUS

LONDON SE4 7]
DEMONSTRATIONS TEL: 01-690 8511/2 | |

Stereo Tuner ST 4120 £68.00
Cassette full features SC 4200 £95.00
50 watt amplifier WA7700 £77.00 _#

20 watt amplifier LA2020 £58.00 — ¢ "* cces )
This new range of Electronics from Videotone o
redefines the words quality and value for money to a new high.

| MICROPHONES

MU 105-22  £29.30
MU 105-12  £22.25

Superbly made
with top flight
performance

HP90 £12.65
HP80 £9.69
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METER

MARTIN KENT

PROJECT

FREE CASE

DP600 Capacitance Meter

APACITANCE measurement is a frequent requirement of

professional engineers and hobbyists alike. In these
times of rising prices, hobbyists are obliged to keep a store
of used components which may be useful in future circuits.
Component markings gradually disappear with time and
capacitor markings seem to disappear most quickly. How
frustrating it can be to be faced with a box of unmarked
capacitors and a circuit requiring completion.

Matching of capacitor values is often required and apart
from its primary function of testing components, a
capacitance meter may also be used for a wide variety of
tests including cable length, cable capacitance, p.c.b. track
capacitance and it is a very useful development tool.

The DP600 Capacitance Meter provides quick and ac-
curate capacitance measurement between 1p and 19.-99u
at low cost.

CAPACITANCE MEASUREMENT

There are a large number of methods in use for the
measurement of capacitance and the cost of embodying
many of these techniques is out of all proportion to the ac-
curacy and usefulness of the instrument. Among the aims in
the design of the meter has been the provision of a low cost
instrument, with good accuracy, covering a wide range of
measurement, with low power consumption and ease
of use.

The traditional method of measurement is to use a bridge
arrangement with a.c. energisation, and adjusting for null in-
dication. This method can be expensive and requires careful
adjustment by the operator.

Rate of charge can be useful for capacitor measurements
but is exponential, although, if a constant current source is
used instead of a voltage source, good linearity can be
achieved. If the constant current source is turned on for an
accurately defined time, then the charge on the capacitor at
the end of this time will be proportional to the capacitance.
A considerable amount of circuitry is required to use such a
technique in a repetitive mode, rather than a single-shot
mode.

Ideally, once the capacitor to be measured is connected
to the instrument, the measurement should be updated
automatically as it enables circuit adjustments to be carried
out simultaneously and changes in capacitance to be
monitored.

The heart of the DP600 is a CMOS monostable which re-
quires very little supply current and operates at low supply
voltages; the block diagram of the instrument is shown in
Fig. 1.

34

When triggered, by an input pulse, the monostable
produces an output pulse of duration proportional to R and
C; accurate decade resistors are therefore suitable for setting
the range of measurement, and C is the capacitor to be
measured. A system suited to use of standard resistors for
range switching results in much lower cost than instruments
requiring standard capacitors. The monostable is triggered
by a constant frequency source and the constant amplitude
pulses are averaged by an RC integrator. The output voltage
is now proportional to the applied capacitor and provides a
direct readout on the LE DPM200 panel meter. Measure-
ments are automatically updated by the frequency source.

An ideal capacitor is composed of two parallel plates with
a dielectric of infinite resistance between the plates.
However, practical capacitors have a parallel loss resistance
which will shunt the capacitor and reduce the monostable
pulse width slightly. The effect will only be noticeable for
capacitors with very low parallel resistance, or high leakage.

SPECIFICATION

RANGE RESOLUTION ACCURACY
2000pF 1pF

200nF 0-1nF ) 0-75% +3 digits
20uF 0.01uF J
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of clock divided by 800, or nominally 60Hz. The maximum
i pulse width output from IC1 is 1k x 20u or 20ms. The
period of the triggering waveform must be greater than the

o

DECADE % monostable period otherwise the monostable would be
RESISTORS q q a
retriggered during a measurement cycle, instead of at the
‘end of the cycle, resulting in erroneous readings. To slow
CONSTANT MONOSTABLE LE-DPM200 3 down the internal clock frequency slightly C4 is added
FrSOURCE " GENEHATOR ot Thav tis between CLK (oscillator) and TEST (digital ground).
¢ The backplane signal is a nominal 5V amplitude with
J\ rL respect to TEST, but is +2.5V/—2.5V with respect to
Analogue Common. Level shifting is provided by TR1.
I__I IC1 requires a narrow trigger pulse which should return to
CAPACITOR Fig. 1. Block diagram of the the hi.gh state b'efore the end of the output .pulse.-TRZ and
UNDER TEST Capacitance Meter associated circuitry produces a narrow negative-going pulse,
of typically 50ps, for each positive-going edge of the
CIRCUIT DESCRIPTION backplane signal.

The circuit diagram of the Capacitance Meter is shown in The timing waveforms of the circuit are shown in Fig. 3.

Fig. 2. Panel Meter ME1 provides a complete analogue-to- BUCKETANE __.I—_]—J—|_
digital convertor with ultra-low power consumption and SIGNAL

calibrated 200mV full scale.

[}
CMOS timer IC1 operates between V+ and COM, which ;‘glggég‘\gtfse U
is typically 2-8V. Switch S1d selects the appropriate decade ' y
resistor for the range of measurement. Accuracy of measure- MONOSTABLE i '
ment is dependent upon the monostable output pulses being OUTPUT PULSE _I—__l ‘_l
of constant amplitude. The COM pin of ME1 has good L'_,,] Pulse width o C

stability with temperature but the change in current drawn

. . Fig. 3. Timing waveforms
through it by the lower value resistor, R8, on the top range

can reduce the Common voltage by about 2%, which would Another advantage of using the internal oscillator is that
be directly indicated in range accuracy. Each range could be the system is synchronised to the measurement cycle of the
individually calibrated, but it is desirable to use only one ad- A to D convertor to reduce the display jitter which would
justment. To provide good amplitude stability R9 and 1C2 otherwise result from the charging and discharging of C3.
are used, which is a bandgap reference integrated circuit The R10/C3 time constant could be lengthened but this
with typically 1.2V output. Resistors R6—-R8 should be high would reduce the response time of the instrument to change
stability metal film types as they directly influence measure- in applied capacitance. The display drive circuitry within
ment accuracy. Pulse averaging is carried out by R10 and C3 ME1 is switched to the required decimal point by S1b.

with calibration by VR1.
To optimise measurement accuracy, an offset control is ASSEMBLY AND TESTING

incorporated. Before the capacitor to be measured is con- Assembly of the p.c.b. is very straightforward as the use of
nected to the instrument, the effects of stray capacitance the self-contained panel meter greatly reduces the compo-
may be eliminated by adjusting VR2. Provision of the offset nent count. The panel meter is connected to the p.c.b. via
control also enables measurements to be made of capacitors ribbon cable and the assembly shouid be tested before fixing
situated at the end of long cables by eliminating the cable into the case.
capacitance. When the unit is switched on, the display should be able
The LE DPM200 panel meter includes a dual-slope in- to be adjusted for zero reading by VR2 on each range. To
tegration A to D convertor which contains an RC oscillator calibrate the instrument it is preferable to use a standard
for control of the integrator timing cycle. To reduce the cost capacitor, alternatively comparison may be made with
of the instrument, the frequency source required to trigger another capacitance meter. Calibration should be carried out
the CMOS monostable may be derived from the panel at mid-range, using either a 1000p, 100n, or 10u standard
meter. The oscillator has a nominal frequency of 48kHz capacitor. With VR 1 adjusted accordingly on one range, the
which is divided down to perform the various timing func- metal film resistors R6—R8 will ensure accurate measure-
tions. The backplane signal for the LCD is set at a frequency ment on the other ranges.
Ste L1 [ ppafrz 2087
D4 ReF + b
?55k s |4 RY RI0 :: REF HI 0Pt h :
.] IC1 n ‘::E:IBG ZOOODE ° E
— VRt R1t ME1 OFFLo_ &
RS 1k mur‘s“q"' . cat] < 50K i
T 'm 7555 1C2 XDP
R7 100k 0! K2 .l o VR2 LE-DPM200
N ' LI TR 9
R6 10M 2000p! . ! o ade Ci
: E 10n T P ] (i mhad
OFFLo- ____: T F REF LO
& é . ’ 4 coM
lap V-
1
2 B Lov
Fig. 2. Circuit diagram : INPUT
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Fig. 4. Printed circuit layout of
the Capacitance Meter (actual
size)

L

If a capacitor of over-range value is connected to the
instrument, the standard over-range warning should be in-
dicated whereby a 1 will show in the leading digit with the
other digits blanked.

APPLICATIONS
The Capacitance Meter may be used to measure a wide
range of capacitors including electrolytic types.

Y— 3 HOLES 6-3mm DIA(0-25")

v .F. R6
R7 - DP2
SEE DETAIL BELOw IR ‘ ;"DP’

BN"ETJ¢__6)§©®@ fi=x05
BATT
POS.
. ® “t % oow @
. 0& (X X ] s 0% :
=)
(’ Fig. 5. Component layout (actual
NNl size)
e 9T 4,8
:!:3 P TaS mlf x »
l zzOoWWOE wwwdlw
> T oCcaxmaecxTa o~
RIBBON CABLE
CONNECTIONS

TO LE -DPM200

Cable capacitance can be an important factor in signal
distribution systems and this may easily be measured with
the instrument. Total capacitance may be measured, alter-
natively the capacitance per unit length is often required and
may be established using a one foot or one metre length.

If the capacitance per unit length is known or can be
measured, then the length of cables may be measured using
the DP60O0.

COMPONENTS

Resistors

R1 18k Carbon film 5%

R2 15k 0 r B

R3 10k || h

R4 10k o o

RS 15k -

R6 10M Metal film 0-5%

R7 100k ' % ©

R8 1k o

R9 1k Carbon film 5%

R10 100k ' P i
| R11 150k 5 @ @

Variable Resistors

VR1 50k Multiturn preset
VR2 50k

Capacitors
Cc1 10n Polyester
Cc2 10n o
Cc3 22uF  Tantalum bead 16V
Cc4 330pF Polystyrene

\

Semiconductors

D1 IN4148

TR1 BC237

TR2 BC237

1C1 ICM7555

1C2 Teledyne 9491/intersil 8069
Miscellaneous

ME1 LE DPM200 (see special offer)
Instrument case

P.cb.

Ribbon cable

4P4T Slide switch

PP3 Battery connector

4mm p.c.b. mounting terminals (2 off}

A kit of components {excluding the DPM200 and case) is
available at £12.95 inc. VAT from Lascar Electronics Ltd.,
Unit 1, Thomasin Road, Basildon, Essex SS131LH.
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TRIMTO THIS LINE —————==
TQ FIT INSIDE MOULDED
RECESS IN FRONT COVER

TEMPLATE

Fig. 6. Tempiate for front panel drillings

High frequency circuits require careful attention to be paid
to p.c.b. layouts when siting components and intercon-
necting tracks. Parallel p.c.b. tracks act as capacitors which
can induce spurious oscillation and noise voltages and the
instrument may be used to detect unwanted capacitance
before fault-finding in systems is required.

The capacitance of components such as switches and
relays may be measured, also crystal capacitance may be
measured to enable the conditions for resonance in a par-
ticular oscillator circuit to be established.

ON SALE NOW!

iRORUIMR
RROYEGTIS™

Our book PE Popular Projects containing a selection
of 19 popular projects is now on sale at newsagents
and components stores. The book costs £1.:25 from
retail outlets and is also available for £1-50, UK post
paid, or £1-80 overseas surface post paid, from Post
Sales Department (PE Popular Projects), IPC
Magazines Ltd., Lavington House,
Street, London SE1 OPF.

25 Lavington

EXR
CMOS SAFEDIPIC.
EXTRACTOR TOOL

MOS-1418 14-18 PIN,
MO8,CMO8 SAFE INSERTER

Cobbies Ltd.,
London. 01-699-2282
Microdigital Ltd.,

Liverpool. 051-227-2535

DUTTON LANE EASTLEIGH SO5 4AA TEL(0703)}610944/5

EXTRACTOR

MOS8 3428

MO8-2428 24-28 PIN,
MOS,CMOS SAFE INSERTER

I

For highly sensitive
MOS& CMOSIC.'s.
Ground strap may be easily
attached. Durable chrome
platted A B8 construction
features precision parts for
long life and easy-one-hand
operation.

=
AT st e vk
MOS8 40
MO08-3840 36840 PIN
CMOS SAFE INSERTER

EX1

TOOL

% A DIVISION OF OK MACHINE & TOOLIUK ILIMITED

Transam,
London. 01-402-8137

A. Marshali {London) Ltd.,
London. 01-624-0805

*

Electronica CG Ltd.,
Manchester. 061-788-0656

Spectron Electronics {(Monchester) Ltd.,
Salford. 061-834-4583

Jee Distribution Ltd.,
Middiesex. 01-897-3429
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AVAILABLE FROM ALL LEADING ELECTRONIC DISTRIBUTORS

Watford Electronics Ltd.,
Watford. 0923-37774

interface Components Lid.,
Amersham. 02403-22307

New Bear Computing Store Ltd.,
Newbury. 0635-30505

Technomatic Ltd.,
Landon. 01-452-1500
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Fibre optics are now in use
as communications links.
This article describes what
they are and how they are made
and used.

M'OST of us are by now familiar with decorative fibre optic
lamps on coffee tables. The use of fibre optics for seeing
inside the body has been shown on TV on more than one occa-
sion, and one may have good cause to marvel at this wonder of
modern science.

An optical fibre consists of a fine strand of glass made from
two chemically dissimilar glasses, one inside the other. These
two glasses are referred to as the core and the cladding. The
fibre has the ability to act as a wave guide to electro-magnetic
radiation, such as ordinary visible light, or infra red. Thus the
fibre has the unique ability to bend light, and direct it along its
length. It is this property that makes the use of optical fibres so
interesting.

The transmission of visible light or infra red down an optical
fibre is analogous to an electrical current passing down a wire.
Thus a “signal” introduced at one end should ideally emerge at
the other end unchanged in shape and amplitude. Why then is it
necessary for us to advocate the use of an optical fibre for the
transmission of signal, if an ordinary coaxial cable will accom-
plish the same result? To convert electrical signals into a light
beam, pass this down the optical fibre, detect it at the other end,
and then convert the light back again into an electrical signal is a
little like using a sledge-hammer to crack a nut, isn’t it?

PLEASE TRY AGAIN LATER. ..

As demand for telecommunications services increases, so the
pressure on our telephone system grows. The advent of
PRESTEL, viewphone, and computer data through conven-
tional telephone cables can and will crowd out the ordinary
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telephone conversations that also have to be carried. By the use
of optical fibre communication systems the capacity for carrying

signals is increased by tens of thousands. The reason for this is-

quite simple; the capacity of a carrier wave is related to its fre-
quency. The frequency of light is many thousand times that of
ordinary radio waves.

With optical fibres, the possibility of “crossed lines” will be
reduced, because of the total lack of crosstalk between adjacent
fibres. For military applications, such as onboard ship, com-
munication cannot be jammed or interfered with, which is a
major benefit for military use. Because of their smaller physical
size, the existing underground trunking system used for the inter-
connection of telephone subscribers to the exchanges needs little
if any modification to accommodate the new cable.

To the motorist, if nothing else, the lack of the familiar road-
up signs will bring a sigh of relief. In oil refineries and other
petrochemical plants, the risks of sparks causing fire or explo-
sion are almost completely eliminated by use of fibre optic data
links. The basic raw materials are commercially available today
and, although the prices are high at present, these will fall
dramatically when volume production gets under way.

MANUFACTURE

There are two major processes used for the manufacture of
optical fibres. The British Post Office (now renamed British
Telecom) have developed a glass-making process called the
Double Crucible process. In this process, glasses of dissimilar
composition are produced by melting extremely pure ingredients
in a coaxial crucible. Once molten, the two glasses are drawn
simultaneously from the bottom of the crucible to form a glass
rod. As previously described, this rod consists of a central core
encased in another glass, which forms the cladding.

The reason the ingredients have to be so pure, is that any im-
purities cut down the transmission properties of the glass. Look-
ing at an ordinary glass shelf edge on, shows the glass to be
green in colour; an optical fibre exhibiting similar properties
would be useless as a transmission medium. An optical fibre has
to appear as transparent as an open window, yet is equivalent to
a pane of glass about a mile in thickness. To achieve this, the
basic chemicals have to be purified to an extraordinary high
level, and must only contain a total metal impurity of a few parts
in a thousand million! :

The glass rod so formed (called the preform) is then reheated
until plastic, and carefully drawn into a fibre of a thickness
which is comparable to that of a human hair. The fibre is protec-
ted by applying a silicone resin and polypropylene, which adds
mechanical strength. A number of these conductors are then
positioned around a steel strength member, and sheathed in
polythene. Fibres of this type are now being manufacturered by
British Telecom licencees, both in this country and abroad. GEC
will shortly be producing fibres for the telephone network in this
country, and Erricson likewise in Sweden.

The aiternative method of production, which makes fibres of
a different type, is called the Chemical Vapour Deposition
method, and relies upon a glass-like layer (usually a
phosphosilicate) being deposited on the inside of a quartz tube.
After such a layer has been deposited, the tube is heated
strongly, whilst it is rotated in a special lathe. This has the effect
of collapsing the walls of the tube, resulting in the formation of a
solid glass rod, which can then be reheated and drawn into a
fibre, consisting of a narrow core—the deposited layer—
surrounded by the cladding—the quartz tube. Again, British
Telecom have a development programme for this type of fibre,
and volume production is being carried out in this country by
such companies as STC and GEC.

BICC and Pirelli also have small development production of
fibres of this type, which will in all probability expand in the not
too distant future when the demand justifies. Pilkington Ltd has
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two production sites producing fibres called “Hytran”. One
method is a modification of the double crucible, the other is by a
process called “phase separable” glass.

LIGHT SOURCE

All the signals carried along optical fibres are in the form of
light waves in the infra red part of the electromagnetic spectrum.
These can be generated either by using a miniature laser or by
using a light emitting diode. The high radiance l.e.d. is unfor-
tunately restricted to low bandwidth short distance operations.
By low bandwidth we mean a data rate of about 35Mbit/s. The
alternative approach is to use a Gallium Arsenide laser which
has a higher output, and is more suitable for operation over
longer distances. It also has the ability to handle much higher
data rate which are typically 140Mbit/s. Unfortunately, these
tiny lasers are expensive (about £500 each), but it is confidently
predicted that the price will dramatically fall in the future.

On the other end of the optical fibre, we have the light detec-
tor, which can be either a PIN diode or an avalanche diode. Un-
fortunately, the received infra red signal is very low (often less
than 100nW), and it is important that the detector gathers most
of the received power, and efficiently converts it. The silicon
PIN diode meets these criteria at an economic cost. The alter-
native use of the avalanche photodiode provides a higher sen-
sitivity than the PIN diode, but is only superior at higher data
rates above 1Mbit/s.

WHEN?

We already use, albeit in a limited way, fibre optic systems for
the transmission of telephone conversations. By the end of 1977,
several of the British interested parties had demonstrated the
feasibility of optical fibres in operating systems, and the Post
Office had run its systems operating at both 8Mbit/s and
140Mbit/s. After the initial demonstration systems, it was found
necessary to follow these up with production systems. The main
reasons for this was for the Post Office to gain manufacturing
and installation and operational experience.

In practice, 18 possible routes were chosen, and put out to
tender. In April 1979 orders were placed to the value of £6M for
a total of 34 systems on 15 routes located throughout the British
Isles. The total length of the routes is 450km, giving a total fibre
requirement of 3,600km. Thus orders have been awarded to
STC, GEC and Plessey for the supply and installation of optical
fibre transmission systems—both cables and equipment—for
the expansion of the telecommunications network.

Optical fibre receivers, transmitters, l.e.d.s and avalanche
photodiodes (Pilkington Ltd).

oo
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TRANSMISSION SYSTEMS

The transmission system is categorised by the data transmis-
sion rate, which can be 2-8-34—140Mbit/s. These, with the
exception of 2Mbit/s, will all be used in the digital network being
developed by British Telecom, and together with the system ex-
changes, lead to the Integrated Services Digital Network. The
140Mbit/s (equivalent to 1,920 telephone channels) systems will
be used in the trunk network. The typical route length will be
60km and will require repeaters located at 8km intervals. Six
systems will be used on three routes.

The 34Mbit/s (equivalent to 480 telephone channels) will also
be used in the trunk network. In this case the repeater spacings
need only be at 10-11km spacings. Four systems of this type
have been ordered for installation on two routes.

The 8Mbit/s (equivalent to 120 telephone channels) will be
used for both the trunk and junction networks. In the former, the
route length is typically 50km (“long haul”) and for the latter
the lengths are typically 10-20kn. In all, 24 short haul systems
of this type will be installed on nine routes. Because of their
shorter lengths, they are usually located in urban areas. In
practice. only a few of the systems will re-
quire repeaters, but where required, these
will be housed in surface buildings with
spacings of up to 12km.

STC and Plessey each intend to com-
plete at least on 8Mbit/s by this time
(Croydon—Vauxhall and Brownhills—
Walsall, respectively). In addition, GEC
expects to install part of a 140Mbit/s
route (Chiswick—Faraday). The remain-

ing systems will follow over the next two years, with all of them
becoming operational by Autumn 1982. In addition to these in-
land routes. a 5 nautical mile loop of optical cable will be laid by
a cableship in Lough Fyne. Later, two repeaters will be inserted,
to provide an operational submarine system.

THE FUTURE?

In the immediate future, it is anticipated that optical fibres will
be used extensively in the trunk (or main) network, as opposed
to the junction or local networks. The use of optical fibre in the
trunk network offers an economic alternative to coaxial cables
currently in use.

Unfortunately. the situation is somewhat different when one
considers the junction network, as the use of pulse code modula-
tion on existing systems reduces the economic advantages of
optical fibres. What is certain, however, is that the cost of fibres
will ultimately fall and thus encourage their use and adoption in
this network. With the local network, ultimately the use of op-
tical fibre will permit the transmission of television, and to this
end, British Telecom are actively considering its introduction—a
pilot scheme is under way in Milton Keynes.

The use of fibre optical systems in submarine cables could
certainly offer some benefits over the existing system. These
benefits include dramatic cost savings (some sources quote a
reduction of 75 per cent), smaller physical size (with
corresponding comparative ease of handling), and of course,
jonger distances between repeaters, further reducing installation
costs, and ultimately providing higher reliability.

Although the use of optical fibres for this application is some
way off, there are many other lines of development taking
place, which will enable cheaper fibre
with lower signal attenuation to be
manufactured reliably. The transmitters
and receivers will be fabricated in a single
chip, rather than from discrete compo-
nents as at present.

Potentially, these developments could
transform the cost effectiveness and
practical application of optical fibres over
a period of a few years. The prospect
for optical fibre is that it could carry
the programmes of all eleven Television
Companies broadcasting in the UK, and
future developments such as 3D tele-
vision, videophones, personal computers
all down a single fibre!

However, this is some way in the
future, but nevertheless implications
on how the new technology will ulti-
mately change our lives are well
established. All that remains is for these
systems to be introduced on a national
basis. Let the light shine on.

A video camera connected via a fibre
optic link to a monitor. The reel holding
the fibre optic element and the
modems can be clearly seen.
(Pilkington Ltd.)
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THE PRINTER YOU THOUGHT

YOU COULDN'T AFFORD....

The SEIKOSHA GP80
- 80 column impact
matrix printer

(%4, -./01234

*price includes ;
UK mainland delivery

UK mainland deliy parstuvwxyz{ir~adadae

‘ ABCDEFGH I JKLMNOPQRSTL
Standard Centronics interface makes it SO0UNIEECSTLe | "H878
ideal for most hobby Micro’s bedefdhi Jk ImnoParstuy

The GP-80 is a revolutionary new graphic printer with a difference, not only does it have an
amazingly low price, but unlike its competitors the GP-80 uses a unique ‘Uni-hammer’
system and with a name like Seikosha* behind it you can be sure of its quality, reliability
and precision construction. The GP-80 is an ideal printer for your system or VDU, and it
produces a top quality printout.

If you would like a GP-80,complete the order form or telephone today. (*part of the Seiko
Watch Company).

Allow 14 days delivery, subject to availability, full refund if goods returned within 14 days.

# PRINT METHOD - Impact Dot Matrix

#* CHARACTER MATRIX - 5 x 7 Dot Matrix

* CHARACTER SET . 126 rancter Micro o e
#* CHARACTER CODE - ASClI ; ? o

Printout sample of GP80

Basi ke shire 1
* PRINT SPEED - 30 characters/second P"i hctnl g | . I“"""" SUHan PR G
* CHARACTERS/LINE - 80 or extended chs. | Pease supply:

' Quantity Description Unit Price

* CHARACTERS/INCH - 12

#* LINES/LNCH - 6 (9 for graphics) 61 New Marke uare includes
* LINES/SECOND - 5 (7.5 for graphics) . t Sq are, GP-80 Printer  £228.85 : 15% VAT
#* PAPER FEED - Pin Feed Basingstoke, Hampshire. I and P&P
* PAPER/WIDTH - Up to 8" plain paper RG21 THW I enclose my cheque/PO or debit my Access/Visa account £
: (l:uoBP;F(;sN..Jlnkrouet puiltincassettetype(l colour) Telephone: 0256 56468 | Access/Visa Accountt NO. ..ooveeceienemicacmnncsesresssienes
* POWER SUPPLY - 100/117/220% 10% 50/60 Hz phone:.

* POWER CONSUMPTION - 15W(print) SW (idling) (4 lines)

* DIMENSIONS - 17.25 d x 32.8 w x 13.2h cms

* WEIGHT - 2.5 kg (5% Ib.) Telex: 858575

* NOISE LEVEL - Under 60 phon X . i

# INTERFACES - Centronics fitted as standard Seiko appointed importer

* WARRANTY — 12 months

e and distributor
Dealer Enquiries Welcome

Practical Electronics July 1981 4]



FEATURING iaPxa32 uatos

THE SHAPE OF THINGS TO
COME . ..

No doubt people who read this column
regularly have become numbed by the
endless stream of new microprocessor
wonder-chips | keep raving on about. It
wouldn't surprise me, | have become num-
bed myself by the relentless, almost boring,
march of microprocessor technology
towards the ever bigger ever faster and
ever more capable digital processor. Well,
relentless progress is one thing and a quan-
tum jump is quite another, and this month |
am glad to report a spectacular quantum
jump in microprocessor technology, from
Intel, who else?

The name tag “microprocessor’ is rather
inadequate to describe this new concept in
silicon. Intel themselves call it a "micro-
mainframe’, and they aren’t joking or
shooting a line—the iAPX 432 will outper-
form many familiar mainframe processors
such as the IBM 370—but it's not just a
super souped up 8080, it's a whole new
concept in digital processing on silicon
which bears little relation to any of its
microprocessor antecedents.

Yes, it's a 32-bit processor alright, and it
has the party tricks you might expect. 32-
bit integer multiply in 6-25 microseconds,
80 bit floating point multiply in 26-125
microseconds, address range of 232 (over 4
billion bytes!}, an 8 Megahertz clock rate,
etc., etc. Amazing enough in themselves
but they're not the most important features
of the iIAPX 432.

ADA

The new processor has been designed
with the computer programmer and high
level languages firmly in mind. No more
electronics engineers with logic analysers
trying to discover what is wrong with the
software, no more tortuous assembly
language programs, this machine will
always be programmed in a high level
language with all the increased program-
mer productivity that that brings, even for
high speed “real-time” applications. If, for
you, “high level language” means BASIC,
forget it. The language to learn for the
future is ADA, sponsored by the American
Department of Defense and designed to in-
corporate all the best features of PASCAL
but with enhancements to suit it for the real
time applications which have traditionally
had to be programmed in assembler. )

ADA was developed quite separately to
the iAPX 432, but the new processor grew
from the same body of experience and

42

academic research and it fits the new
language exactly, to the extent that many
ADA statements compile directly into 432
instructions. Even system programmers wilt
use ADA, and recourse to assembly
language will rarely, if ever, be needed.

The new processor was also designed
from the start for multi-tasking and multi-
processor operation. Extra processing
power can be added to a 432 system in the
form of “attached processors” and, even
better, the presence or absence of these
extra processors can be transparent to the
programmer!

Finally, the 432 has extensive hardware
checking facilities to detect any software
errors {such as trying to access instructions
as data) which manage to slip through the
formidable checking process already carried
out by an ADA compiler.

Descending from those dizzy heights to
good old fashioned hardware, the iAPX 432
is actually a three chip set of unpreceden-
ted complexity. Two of the chips, the iIAPX
43201 and the iAPX 43202, act as the
CPU or "General Data Processor (GDP)" as
Intel call it. Together these chips house no
fewer than 160,000 separate transistors,
and they each have so many inter-
connections that a special 64-pin QUIP
{Quad Inline Package) has had to be
designed for them. The third device, the
iAPX 43203, is called an “Interface
Processor (IP)" and is used as a post-box
for all GDP peripheral data transfers to at-
tached processors, bulk storage devices,
high speed printers and so on. There can be
several 43203s in a system.

Believe it or not the GDP pair dissipates
less than 5 watts and all three devices will
run from a single 5 volt supply. With this
sort of power just around the corner, the
home computers of today will soon appear
to be as quaint as the cats whisker
wireless!

DIDDY AMP

Being an electronics person of great anti-
quity, the term “audio-amplifier” still stirs
within me memories of the marvellous Mul-
lard 5-10 and the other warm and glowing
“bottle-jobs” of my youth. All you new-
comers to the gentle art of audio amplifica-
tion have missed the best bit without a
doubt, because now all you need to perform
this trifling function is a tiny square of
plastic with eight puny legs, like the U410B
from AEG-TELEFUNKEN, a “diddy-amp” if
ever | saw one. Within this ridiculously in-
expensive mini-dip package lives an am-
plifier which has a 40dB closed loop gain

and a 1W maximum output power. You
would normally use these uninteresting ob-
jects in, say, toys, doorbells, CB radios, in-
tercoms and so on, where you would be
well advised to keep the power down to a
quite adequate 50mW, because at this
level the total harmonic distortion reaches
1 per cent. A companion device, the
U411B, does the same job but condescen-
dingly allows you to alter the gain by means
of a single external resistor.

They're good—but they’ll never replace
the 5-10!

LED WARNING

Perhaps as a response to the Three Mile
Island “incident”, Siemens have produced a
novel variation on the theme of seven seg-
ment l.e.d. numerical displays. When all is
peaceful with the reactor, those in the con-
trol room will be reassured by rows of green
numbers, indicating coolant temperature,
reactor flux, and knocking-off time etc. If
things start to get a bit hairy, those reassur-
ing green digits will turn to a panic stricken
red colour, and all concerned will be quickly
informed of the impending melt-down so
that they can finish the crossword or wave
their colleagues goodbye or something.

“It can't be serious . . . the display's still green!”

The quick change act is made possible by
constructing each segment from two l.e.d.
chips of different colours wired in anti-
paraliel. When an external circuit senses
that a reading is becoming dangerous, a
quick change of drive polarity is all that's
required to scare the hell out of everyone in
eyeshot.

| don't have a part number for these
saviours of the world, but they are part of
the Siemens HD series of 10mm digits, and
they could no doubt be used in many less
worrying circumstances.
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CASSETTE
RECORDER

i

A selection of readers’
original circuit ideas.

Why not submit your
idea? Any idea published
will be awarded payment
according to its merits.

Each idea submitted
must be accompanied by
a declaration to the effect
that it has been tried and
tested, is the original work
of the undersigned, and
that it has not been of-
fered or accepted for
publication elsewhere. It
should be empbhasised
that these designs have
not been proven by us.
They will at any rate
stimulate further thought.

Articles submitted for
publication should con-
form to the usual prac-
tices of this journal, e.g.
with regard to abbrevia-
tions and circuit symbols.
Diagrams should be on
separate sheets, not inser-
ted in the text.

[

PSU

COMPUTER

CASSETTE
MOTOR
CONTROL

L7k ING1L8

RLA

1
RS349-355

HE circuit shown is a motor control

system for an unmodified domestic
cassette recorder, as commonly used for
program and data storage with a small
computer. It is necessary for the computer
to be able to start and stop the cassette
motor as required. This is achieved with
control pulses. taken from two spare bits
of an output port. One bit, when strobed
low. will stop the motor, the other will start
it., provided that the ‘Play’ switch on the
cassette recorder is depressed. The com-
puter can optionally sense the status of this
switch on a one bit input port. thus
providing for helpful messages to the
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STOP
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operator. such as ‘Press play on the
cassette recorder’. This input can also be
used to commence the timing for a record
operation. insuring that the data is not
written when the tape is stationary.

The circuit also overcomes the annoy
ing disadvantage inherent in most systems.
whereby it is not possible to rewind a tape
without some unplugging. because the
motor does not start when the buttons are
pressed.

ICla and IC1b form a bistable, whose
output is connected via TR2 to the reed
relay RLI. The relay interrupts the motor
current via the socket provided on most

IC1=7400 PiNt4 +5V
PIN7 OV

cassette recorders. L1 and L2 are small
chokes incorporated to reduce the current
surges ncar computer circuitry. but they
could be omitted for simplicity. R1 and C2
detect switch closures. and automatically
start the motor. unless the computer is per-
manently holding STOP low. thus
overriding the operator’s control. Should a
cassette recorder not be wired as shown. it
obviously does no harm to change the
recorder’s internal wiring for this system.
D. Greaves.
Romsey.
Hants.




ELECTRONIC AIR FRESHENER

OU have no doubt noticed how muggy

the air is before a storm and how fresh
it can be when the storm is over, even if the
temperature has not changed. Have you
ever wondered what caused the difference?
No, not humidity, but the balance between
two types of charged particles in the air;
charges due to the electrical discharges we
call lightning. These particles are called
ions. and come in two versions, positive
and negative. When the balance between
these two is not equalised, the air can feel
heavy and humid, or fresh and light. With
an excess of positive ions the air is op-
pressive: with an excess of negative ions it
is invigorating. This same effect causes the
difference between vitality-lowering jungle
air, and invigorating Swiss mountain air.
No one as vet can explain why we are ef-
fected in this way, but negative ions have
been used experimentally with great tem
porary success to treat disorders such as
asthma.

Your first step is to cut an aluminium
cover for the machine and bend it as
shown in the diagram. Drill three holes on
each side to screw it to the wooden base.
Now screw the ignition coil to the base so
that it is central. If you intend to mount the
dimmer on the base as I did it will be
necessary to mount the coil at a third the
distance from one edge to allow for the
box. However. it would probably be neater
to mount your control on the wall direct.

Now wire up according to the circuit. If
you have the dimmer on the wall, connect
the combination to a terminal block on the
base board to anchor the wires as shown.

Now make a wick of wire wool and in-
sert into the h.t. outlet at the top of the coil.
Put on the aluminium cover you have
made, connecting it to earth, and screw it
down. You have now completed the work-
ing end of the negative ion generator.

A useful addition, for the sake of safety,
is to fix a piece of zinc gauze across the
top and bottom of the cover to allow free
access of air. but which will keep in-
quisitive fingers away.

Now wire your terminal block to the
light dimmer and switch on. If the dimmer
has no mains switch, you will need to add
one, but most now incorporate their own
on/off switch. However, an extra switch in
the line will add to safety as only you will
now be able to switch the device on.

Having switched on you will be able to
hear a high voltage discharge coming from
the ignition coil. Now turn the dimmer up
slowly till this discharge just ceases, and
the air in your room will become like the
Swiss Alps.

To understand the operation it is
enough to know that a light dimmer con-
tains a triac which is switched on part the
way through each half cycle of the mains.
The earlier during each half cycle it is
switched on the more power it will pass.

IGNITION
corL

ALUMINIUM
COVER

FIXING
SCREWS i

=) =
ANVALAARAAAET TRRRRRRRAN R
WOODEN BASE

The capacitor in our circuit passes this
rapid switching charge through to the igni-
tion coil at 100 times per second for SOHz
mains, rather like the contact breaker on
the car opening 100 times per second,
while at the same time isolating the mains
from being directly connected to the igni-
tion coil. Therefore 100 high voltage pulses
are produced per second. the amplitude of
which are controlled by the dimmer
setting.

To convert this high voltage to negative
jons, a silent discharge of electrons is re-
quired from a pointed object. I first tried a
bunch of needles, but later found that wire
wool provided thousands of minute sharp
points for the purpose.

Michael Farrington
Tunbridge Wells,
Kent.

HIS simple *Snap’ circuit is built

around one 7400 (Quad NAND)
which makes it very simple and cheap to
build. The first two gates are in an R.S.
flip-flop configuration. but both their out
puts are held at ‘1" by connecting both
switched inputs to ‘0’

As soon as one of the switches is
thrown then the gate has two ‘I" inputs and
50 gives a 0" output. which is put into the
other gate. and thus prevents it from giving
anything but a ‘I' output. Thus. while the
switch is held the other switch cannot af-
fect the state of the flip-flop. When the first
switch is set back to ‘0’, then the circuit is
reset to its original stable state. The two
other NAND gates are wired to invert the
outputs from the flip-flop. Thus. when the
switches are at ‘0" the l.e.d.s are not lit. but
the appropriate led. is lit by the first
switch to be set at ‘I’.

If s.p.d.t. push-to-make switches are
used then the circuit will provide a sen-
sisitive “who pushed first’ snap indicator
which resets itself when both buttons are
released.

SNAP

1C1-7400

wTIL2
1L.209

J. Hobson.
Minister.

Sheppey.,
Kent.
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HIS consists of an astable mul-

tivibrator used as a key, and a lock cir-
cuit. This operates at a frequency of
3.2kHz and uses a ImH choke as the load
which acts as a primary of a transformer,
when brought into close proximity to the
lock.

The lock uses a r.f.c. (which has two
diodes to prevent large voltages being in-
duced onto it) to act as the secondary of a
transformer picking up impulses from the
key. These are amplified via TR to a large
enough level to operate IC1, which is a
phase locked loop tone decoder. The
decoder output at pin 8 is high until the
correct frequency is introduced to the i.c.
This frequency is set by C6 and VR1 and
R8 and adjusted to match the frequency of
the key.

The output from the NE567 is buffered
and inverted by TR2, the collector of

which operates one half of a CD4013,
which is wired as a monostable and used
to make sure only one operation of the
NES67 at a time is accepted before
switching the other half of the CD4013
which is connected as a bistable.

The Q output of the bistable switches
TR3 which lights the l.e.d. indicates when
the lock has been operated to arm the
alarm.

The alarm function uses a NES55 timer
as a voltage sensing device. The trigger on
pin 2 of the i.c. sets the internal RS bistabie
when the voltage across C12 is low before it
is charged via R15. A voltage is tapped off
pin 5 (the control voltage pin) and fed to
the threshold pin 6 via a voltage divider.
When the supply voltage falls due to an in-
stantaneous drain on the battery (opera-
tion of the lights or courtesy light etc.) the
voltage at pin 5 falls as well. If this level

OSCILLOSCOPE

OST designs for trace doublers work

on the principle of switching, at some
preset frequency, between two or more in-
puts and applying a d.c. level shift to
separate the traces. This chopped effect
can be most annoying especially when
viewing digital waveforms. This circuit
switches between inputs midway along
each sweep and has the advantage that d.c.
levels between inputs can be instantly com
pared.
The sweep or X output of the oscilloscope
is applied to VR so that the input level
can be adjusted to centralise the switching
point. IC! is arranged as a voltage com-
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TRACE DOUBLER

parator such that when the input voltage
from VR exceeds the value set on the +ve
input by R1 and R2 then the output goes
low. This output is applied to the control
input of 1C2 which is a triple two input
analogue gate.

The first half of the trace therefore con
tains information from input ! and the
second half from input 2. Pin 7 of IC2 is
taken to a -ve supply in order to accom-
modate negative input signals.

R. Macfarlane,
Aberdeen,
Scotland.

BURGLAR

ALARM

drops below the threshold voltage which is
held there via C11, then the output resets
and falls to a low state and stays there.

When this happens IC4 output switches
on TRS allowing TR6 to switch on and
operate the siren. The internal bistable of
the NE555 is not set if the Q output of the
CD4013 bistable is high. If it is low, then
the alarm is armed and TR4 is off and
allows C12 to charge.

A stabilised supply is needed for the
NE567 and CD4013 and is derived via
R12 and D5 giving 5-1V. To suppress
transients arriving from the car electrics a
18V. Zener and a O-1p capacitor are con-
nected across the supply.

Peter Robinson
Tyldesley.
Manchester.
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RANDOM TUNE SELECTOR UNIT

HIS simple add-on device converts

these 24 tune doorbells to give a ran
dom selected tune each time the doorbell is
pressed. The tune selection switches are
replaced with CMOS switches.

In the random tune select mode Sl
open circuit, the oscillator IC1 a,b con-
tinuously clocks the decade counters

through the 24 switch positions. When the
doorbell is pressed a tune is selected and
plays through, regardless of the following
changes in switch positions.

To select a particular tune S1 is closed
and S2 pressed to clock through the
decade counters until the desired tune is
found.

The unit shares the doorbell’s 18V
power supply. This is the maximum
voltage recommended for CMOS devices.
The prototype worked on this, but some
diodes in series with the supply lines could
be used to reduce the supply to about 15V.

J.R. Scarborough,
Skellingthorpe,
Lincoln.

POINTS MOTOR
CONTROL

HIS circuit was designed as a points
motor control for use in model railway
layouts. Normally 16-20V a.c. are applied
directly to a coil, the resultant magnetic
field attracting a solenoid with a brass pin

LEFT

RIGHT

{b)

attached to it. The brass pin in turn fits
directly into the operating mechanism of
the railway points. The disadvantage of
such a simple system is that the solenoid
may be burnt out if power is applied for
too long, e.g. in the hands of a youngster.
Capacitor C1 charges via R1 from the
half wave rectified output of DI. When
switch S1 is closed, the voltage present on
C1 is sufficient to fire thyristor CSRI.

Resistor R2 limits the gate current to
somewhere in the region 7-10mA. The
thyristor now conducts and operates the
points motor. Because Cl is now dis-
charged and R is too large to maintain an
adequate level of gate current, the thyristor
will turn off when the half wave rectified
voltage waveform falls to zero, thus
preventing any excess current flowing
through the coil, even if S1 is kept closed.

By suitable switching, the output of the
unit can be routed to various parts of the
model layout.

The unit should be fed from an a.c.
source in order for the thyristor to turn off.
A single pole two way switch is used to
select left or right, then the appropriate
points are selected on a 2 pole multiway
rotary switch (maximum twelve ways with
two single pole, twelve way wafers) and
S1is activated.

T.J.S. Mowat,
Kincardine o’Neil,
Aberdeenshire.
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HE unit was designed for low cost of

construction and to be unobtrustive
when in use. Current consumption in the
quiescent state is around 0-5 mA.

The temperature sensor is a rod ther
mistor whose resistance at —25°C s
around 14k. Perhaps a bead type would be
more sensitive (and more expensive) but
hysteresis introduced by the relatively
large thermal inertia of the rod altows the
freezer to be open for several minutes for
loading without triggering the alarm.

Super alpha pair. TR1 and TR2 provide
a sharp trigger for ICla. ICla and 1b form
a gated astable with a duty cycle between
2 and 4 seconds. The output pulses of
ICla and 1b gate a second astable formed
by IClc and Id. This astable generates a
pulsed output of several hundred hertz.

TR3 is driven via a 10k resistor by the
output from ICI1. The transducer is a
telephone earpiece which is just as effective
but much cheaper than a miniature
loudspeaker.

The thermistor is located at the top of
the freczing compartment and left to cool
for an hour. VR is then adjusted so that
the alarm is triggered by heat from a finger
on THI1 for about 10 seconds.

FREEZER ALARM

TR1
BC109

\51

-
MICRO
SWITCH
OR REED
SWITCH

TR3
Rs 2N3702
10k

If the freezer is in a remote location
such as a garage the transducer may be
connected by twin flex to the house. The
alarm unit should be located beside the
freezer.

A burglar alarm facility (dashed) can be
added by wiring a microswitch or magnet
operated reed switch in parallel with the
thermistor. This switch closes when the
freezer top is opened.

The on/off switch is a shorting plug

which is removed when the freezer is being

defrosted. The plug is mounted on the top

of the case to give a clear visual indication

that the alarm is disabled. The plug would

also be removed before loading or un

loading when the freezer is located outside
the house.

R. Mackay.

Grangemouth,

Scotland.

DIGITAL

POTENTIOMETER

T is useful on many occasions to be

able to feed a value sct on a variable
resistor into a microcomputer. Examples
of this include cursor and graphics control,
games, servo position, and even speed con-
trol. The easiest way to do this is to feed a
voltage output from the resistor to an A to
D converter: but this does tend to be ex-
pensive if 8 bit resolution is required. The
circuit presented here achieves 8 bit ac-

curacy from 100k potentiometer at not very

much cost.

Capacitor C1 charges up via VR until
the threshold of the 3140 is reached. Ob-
viously the setting of VR1 will influence
the charge up time. The output of the 3140
changes and in so doing loads the two four
bit latches. 1C3 and 4. with the current
count value on the outputs of IC5 (a 14 bit
counter). This latched value will vary bet-
ween | and 255 using the values shown.
over the sweep of the potentiometer. The
counter continues until Q9 goes high.
corresponding to a count of 256. The out-
put from pin 8 of the Schmitt trigger goes
high very quickly after, resetting the coun-
ter and discharging C1 by means of the
transistor. As the counter resets Q9 goes
low. and capacitor C2 starts to charge
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slowly, until the threshold of the Schmitt is
reached releasing the counter and stopping
the discharge. This delay is necessary to
ensure C1 has plenty of time to discharge.
The main oscillator should be adjusted to
give a count of 255 with the potentiometer
fully open, this corresponds to 107kHz.

The data is continuously available at the
latch outputs. If some form of Read/Clear
is required the clear line should be connec-
ted to the processor port. otherwise it
should be pulled up.

I. C. Lare.
Northwich,
Cheshire.
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DELAYEDSWITCH ON FOR SPEAKERS

HIS circuit connects the loudspeaker

to a power amplifier a few seconds
after the amplifier is switched on, thereby
avoiding turn on ‘thumps’ and possible
damage to the speaker.

When the power is switched off, the
speaker will be disconnected when the rail
voltage falls by about 30%:; the time taken
depending on whether the amplifier is han-
dling a signal. This disconnection protects
the speaker from the d.c. offsets at the out-
put. and oscillations that occur in many
power amplifiers a few moments after be-
ing switched off.

If the amplifiers form part of a large

2!21*

1NL007
FROM

| c T0
SPEAKER
-

D&
J BZX61C

system driven at high levels, and a power
failure occurs. then the speakers will be
disconnected very rapidly. Even if the

L
£2 c1 Tm*

power is immediately reinstated, the con-
nection of the speakers will be delayed.
thus turn on ‘thumps’ from preamps, mix-
ing desks. crossovers, etc. will cause no
damage.

D1 sets up a reference voltage at pin 2
on the comparator (IC1). At the moment
of turn on, the voltage at pin 3 is zero and
the output voltage swings negative, hence
TR1 and RLA remain off. C1 charges via
Rl and when the voltage on pin 3 of ICI
exceeds the reference, the output (pin 7)
swings positive. turns on TR2. which in
turn connects the RLA and the speaker.
When the power is disconnected, the sup-
ply rail falls rapidly (provided a speaker is
being driven) and the relay will ‘drop out’
naturally when the supply rail fails to a
fraction of its nominal value. In addition,
C1 discharges via R2 and when the
voltage on pin 3 of 1C1 falls to some 70%
of its original value. the comparator output
will swing negative and turn off TRI,
hence RLA and the speaker.

The voltage on pin 2 of IC1 is normally
some 70% of that on pin 3 to allow for
variations in the rail voltage which occur
in the unstabilised power supplies common
to all high quality audio power amplifiers.

Ben Duncan,
Tattershall,
Lincoin.
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CABLE TESTER

healthy cable is indicated by both
green LEDs being lit and the red one
extinguished. To give this indication, the
voltages along the chain of LEDs must
descend so that Va > Vb, Vb > V¢, and
Ve > Vd. These voltages can only be
maintained by currents flowing along each
conductor as shown. Any single open or
short circuit on the cable extinguishes one
or both of the green LEDs. Multiple faults
can result in the red LED paralleling the
green ones and taking current from them.
J. A. Percival,
Clowne,
Derbyshire.

SIGNAL A

SOCKET
LEDS SHOULD BE OF THE SAME TYPE AND MANUFACTURE
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A =MANUAL RESET

B = TRIGGER PULSE INPUT

PROGRAMMABLE PULSE GENERATOR

HIS circuit describes a device which

creates a series of audible signals each"
of which is about 0-25 second long with a
gap of about the same length between
each. It was originally designed to identify
a number of remote sensors. Each remote
would contain one of these circuits and be
connected to a small radio transmitter.
When triggered it would emit a specific
number of ‘bleeps” and then reset itself to
await the next trigger. The idea being that
each remote sensor would transmit a dif-
ferent number of ‘bleeps’ and so the master
on receiving the signals would be able to
identify which remote was triggered.

Pins 8- 13 of 1C2 are wired up to create
a latch, when a trigger pulse is detected at
pin 13 (B). a trigger puise being logic O.
pins 10 and 11 go high and via TR4 an os-
cillator 1C3. operating at approximately
4Hz, is switched on providing a clock
pulse for IC1. Pins 1-11 of IC1 provide

outputs which are normally low and go
high when the corresponding number of
pulses is provided at the clock input. e.g..
when five pulses are sent to the clock in-
put, output 5 (pin 5) will go high. When a
clock pulse is provided by 1C3 and sent to
the clock input of ICI1 it is also sent
through an inverter, produced by pins 4. 5
and 6 on IC2. The output of the inverter
(pin 6) is used to switch on and off an
audio oscillator via TR3. The audio os-
cillator is produced by TR1 and TR2, and
is a simple multivibrator. An output can be
taken from both sides of R6 and can drive
a small high impedance crystal transducer.
This output is the final output and it is here
that I connected the transmitter mentioned
earlier. Every time the clock oscillator goes
low a ‘beep’ will be heard in the
transducer. The programmable part is
achieved by creating a direct link from one
of the numbered outputs to the reset pin

(pin 15) on IC1 thus when a wire is con-
nected as shown by the dotted line eight
‘beeps’ will be heard and then the circuit
will reset itself. As the latch requires a low
reset the pulse is first sent through an in
verter produced by pins 1. 2 and 3 of IC2.
Other uses for this circuit could include
an automatic telephone dialler or a simple
remote control system. The number of
‘beeps” can be increased by an indefinite
degree by connecting another 4017 coun-
ter into the circuit. To do this simply dis-
connect pin 12 on the existing counter.
from the resistor R1 and take it to the
clock input (pin 14) on the next counter, all
other pins should be connected as they are
on the first counter: the output pins on
counter two can then be checked to see
how many pulses they produce.
J. Chalmers.
East Grinstead.
West Sussex.

HIS circuit is for a simple light flasher

that is for both domestic and disco use.
It is built around a TTL SN7414N hex
inverter Schmitt used as an oscillator. To
obtain full lamp brilliance a triac is used.
rather than a thyristor, and is driven by a
BFY50 transistor. The output of the power
supply is about 9V which is dropped to
5.1V, for the i.c., using a Zener diode.

The range of frequencies that the lamp
will flash over is determined by C1, VRI
and R1. The formula for calculating the
frequency is f = 1/(R, + VR,)C, where f
is in hertz, C is in farads. R is in ohms.

With the values shown in the diagram
the lamp flashes about once every second
to about 45 times a second. The lamp load
that the circuit will drive is determined by
the handling capability of the triac.

K. Badcock.
Kettering.
Northants.
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ELAPSED TIME METER

HE meter is connected across the
mains supply to the device being timed,
after any on/ofT switch or thermostat.

Because the display is only activated
when a reading is required. and is not
multiplexed. the circuit shows very little
current consumed when counting. and a
negligible amount on standby. It will run
for at least a year on one PP3 battery.

The operation is as follows: when the
device being timed is operating, SOHz
pulses are fed from T1 through D37 into
ICI. The pulse level is limited to 9V by
D38. ICI is gated by IC2 to divide by
1800. The output of IC2 is stretched by
R17 and C! and clocks IC3a as well as
resetting IC1. IC3a gives an output pulse
every O-1 hour. and these pulses are coun-
ted by IC3b and IC4, the count being dis-
played in BCD format when S1 is pressed.

The display led.s are shunted by
diodes. and have other diodes in series, to
prevent reverse voltages being applied to
the l.e.d.s. The display brightness is kept
low to enable the le.d.s to be driven
directly by the 4518 ICs, and to reduce
battery drain.

S2 resets the counters, and D40/D41
ensure that the output pulse from [C2 only
resets IC1.

The counter gives a maximum count of
99-9 hours. If a larger count is required. a
4017 could be inserted between IC1 and
IC3a. the latter being used for the first
(tenths) display. The maximum count will
then be 999.9 hours.

A. M. Tucker,
Charminster,
Dorchester.

HEXADECIMAL
DISPLAY UNIT

HIS circuit decodes a 4-bit binary

number and displays the appropriate
hexadecimal character (0—F) on a 7-
segment display.

The diode matrix would normally use
78 diodes in a conventional system but this
has been reduced to 34 by using diodes in
the matrix to stop segments lighting. All
segments light otherwise.

Two 7442s are used to produce a | to
16 output from the binary input because
the 74154 could not pull the segment
driver inputs low enough through the diode
matrix.

The use of 7400s to drive the display
allowed the unused input to be used for
display blanking.

J. K. Semple.
Plaxted,
Kent.
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HIS circuit has been developed to

climinate the possibility of activating
the wrong combination of switches. Switch
C can never be switched ‘on” when either
switches A or B or both are ‘on’. Circuit D
enables switches A and B to be switched
‘on” simultaneously.

This circuit senses the SOHz noise our
body is always picking up and uses that as
the control signal. IC3a is connected as a
standard amplifier with a gain of about 50.
When a finger touches the touch plate, the
noise voltage on the touch plate is am
plified and then rectified by D1 and filtered
by C1 to provide a small voltage change
across R4. providing a logic | pulse at
ICla. ICla and IC1b acts as a memory.

il

T

DS .
1N9 14

When the finger is removed. point a
remains at logic 1. The output of switch A
goes from logic 1 to logic 0. The Le.d. D11
goes on when point a is at logic 1 and will
remain so as long as it is at logic |.

To enable switch C to be turned “oft’
when switch A is *on’. point a is connected
via an inverter to point ¢ of switch C. This
will result in the memory circuit of switch
C being reset. and its output will go to
logic 1 if it is at logic O.

Switch B is wired similarly to switch C.
Switch D is wired to switches A and B
at point a and b respectively to enable
switches A and B to be switched ‘on’
simultaneously.

Further stages can be added to this

CAR THEFT ALARM

HIS alarm consists of two monostable

multivibrators built around a single
i.c.. a two-transistor driver stage able to
drive the car’s horn or a relay, and a hid
den switch to turn the unit on/off.

When the car’s door is opened. the door
contact will close and trigger the first mul-
tivibrator. If the unit isn’t turned off before
a certain time determined by R2 C2, the
second multivibrator will be triggered,
sounding the horn (or drawing the relay)
for a time determined by R5 C7. To be
able to leave the car without triggering the
alarm, pin 6 will be held low for a time
determined by R6 C5, making the second
multivibrator insensitive to triggering.

When the unit is turned off, C5 will
rapidly discharge through D1 R7 to make
it possible to turn the unit on again im-
mediately. With the values shown, the
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1€1,IC2 = +5Vv=pin,0V=pin 7
IC3 = +5V=pin, 0V=pin?

MULTI-WAY TOUCH SWITCH

multi-way switch and different switching
combinations can also be chosen.

Multi-pole function can be achieved by
connecting an inverter to point a or its
equivalent point in the other stages.

This unit was intended for direct inter
face with TTL. but the output could be
used to drive a relay if heavier loads are re
quired.

The knob of a door could he used as a
touch plate. thus using the unit as a
burglar alarm.

Yee Yew Khuan.
Selangor.
West Malaysia.
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alarm will sound for about 2 minutes and
you'll have about 20 seconds to turn the
unit off after entering the car. These times
can be changed by altering the RC
networks. If the diode D2 is connected

HORN OR
RELAY

<

D2
4001
»i
Lt ]

—( +12v

directly across the horn (or relay) the +
connection will not be necessary

Anders Ljungfeldt.

Gothenburg.

Sweden.
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HE desirability of a large range of in-

teresting voices is an indisputable re
quirement for all organists. This presents
no problem when unlimited funds are
available since the ubiquitous chip has
provided the means to produce an almost
infinite range of sounds controllable by
tabs. drawbars. peddles. knee switches. etc.
However. in the more modest range of
organs, as few as three tabs only may be
available on each manual. together with
presets such as vibrato. wha, banjo. etc.
This does allow a dozen or so combina-
tions but it will soon become desirable to
have more.

The new sounds are achieved by the use
of two filter circuits either singly or in
combination, both employing LM741
operational amplifiers to provide band
pass characteristics. Both filters provide
gain over a narrow band of frequencies but
filter A has a gain of unity at low frequen-
cies. By connecting adjusting resistors, the
band pass frequency can be varied over a
wide range whilst the band width remains
constant.

Filter A will pass the fundamental fre-
quency of the note played plus the har-
monics which lie within the pass band.
These harmonics being boosted by the
gain in the pass band.

Filter B provides very similar boosting

characteristics to the harmonics but does
not pass the fundamental.

Use of filter A or both will provide a
basic flute-like tone but with the addition
of the selected higher harmonics. The ef-
fect will be to considerably brighten the
tone and particularly to increase the attack
on the leading edge of the envelope. The
addition of the upper harmonics will not
produce edgy string-like sounds since the
width of the pass band is insufficient, the
sound being more bell-like.

By setting S4 to auto. VR8 is replaced
by a field effect transistor used as a
variable resistor. so that voltage control of
the pass band frequency can be achieved.
This allows the use of a waveform
generator to control the filter frequency
and provide repetitive effects of almost in-
finite variety.

The waveform generator circuit is based
on the 8038. It can provide sine. square.
triangular and ramp-type waveforms over
a frequency range of 0-1 to 100 Hz
approximately.

The chosen waveform is applied to filter
B via the fee.t. TRI together with a d.c.
bias which sets the nominal pass band fre-
quency. The amplitude control sets the ex-
tent of the frequency sweep. Many com-
binations of pass band frequency sweep
amplitude and repetition rate are possible.

Using the filters with their nominal pass
band frequencies set by VR7 and VRS will
provide very bright voices when used on
their own or will brighten any combination
of the organs existing voices. Vibrato will
enhance all the voices as desired. If the
waveform generator is used with a sine
wave to drive filter B an effect similar to
vibrato will occur but only on the upper
harmonics. With very small amplitudes
this can be a very subtle and musical ef-
fect, particularly when the sweep fre-
quency is matched to the tempo of the
music being played. Many other modern
effects can be produced with large am
plitudes of sweep frequency. for example.
when matched to the beat of the music or
when very slow, allowing the pass band to
sweep the whole range.

Some combinations of the controls will
not be musical but many new voices and
combinations of effects will enhance the
performance of your organ.

The complete unit should be installed in
parallel with the existing organ filters. The
bus bar connections should be made to the
filter inputs with the outputs going to the
summing amplifiers.

B. F. Smith,
Humberstone,
Leicester.
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PARALLEL DATA
FROM KEYBOARD

1z _J13 414 I3 Jé

IC1 1

10

7415165

'—“—Qo

1

1C2

7415393
u: 10 oV
ov

!

NTENDED as an addition to

microprocessor or VDU keyboards, this
produces a different pattern of high and
low tones for each key on the keyboard.
Although it is not necessary to learn these
different patterns. after some use the tone
generator becomes a real aid to accurate
typing.

The 8-bit data from the keyboard is

loaded into a shift register IC1, and latch
IC3ac is set. when a keyboard strobe
pulse is produced. Pulses from the oscil
lator IC3b shifts the data so that the two

CL

5

+5V

D1

INLILS

1NL148

RS

120

1C3 = 7415132 | PIN14 +5V
IC4L =74LS13 PIN7 OV

TERMINAL SOUND

VR sets the speed of shifting. and
VR2/VR3 adjust the high and low tones
respectively. VR4 sets the volume. The cir-
cuit shown is for negative strobe pulses.

NINE-CHIME
DOOR BELL

HIS bell is programmed by the user to

play a tune with anything up to nine
notes. Instead of one oscillator playing the
tune. two oscillators are used. which are
tuned so as to give a chord on every note.

When the bell push is operated. the
latch formed by IC2 is triggered and the
decade counter IC3 is reset. The output of
the latch operates a switching transistor.
This applies the supply voltage to ICs 1. 3,
4. 5. and 6. At this point, a slow oscillator
formed by IC1 is started. the output of
which starts the counter counting. A
tempo control is provided which speeds up
or slows down the tune.

Each output of the counter goes via a
preset and diode which are commoned and
the output voltage from each note (which
is programmed by adjusting the pre-sets).
goes 1o two voltage controlled oscillators
formed by 1C4 and 5. Each VCO has its
individually controllable tune preset. In
practice these are set up so the notes
produced form a melodic chord. The out-
put from each VCO goes to a simple
power amplifier formed by IC6. This is
provided with a simple volume control
which feeds a loudspeaker.

When the last note has played the coun-
ter is automatically reset and the latch also
resets. The power is removed from all the
i.c.s except IC2, which is always receiving
power so the door chime may be triggered.

Graeme Durant,
Selby.
N. Yorkshire.

July 1981

tone oscillator IC4a.b produce a high tone but is easily rearranged for positive
for a | and a low tone for a 0. These tones strobes.
are summed and fed to a small T. P. Hopkins.
joudspeaker. Counter IC2 resets the latch Didsbury.
after the last data bit is shifted out. Manchester.
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INDUCTIVE DISCHARGE IGNITION

“+12v VIA
IGNITION SWITCH

feontact
{BREAKER

|DISTRIBUTOR
CAM

TR2,TR3 & TR4 ON 4sq. ins. HEAT SINK
*AJUST VR1 FOR REV LIMIT

ITHOUT going into the controversy

about the advantages of capacitor or
inductive discharge ignition versus normal
ignition, a circuit for inductive discharge
ignition is presented here. It is a points
assisted unit in which the coil load of 3-5
amps is removed to a switching transistor.
Other features in the circuit are: rev limit,
points bounce control. long dwell time.
lower RF1 than a CDI system.

Most ignition coils have a resistance (in-
cluding ballast) of about 3-5 ohms and an
inductance of some |1ImH. A time con-
stant of 3 milliseconds results and some
10 milliseconds are needed for the coil to
saturate fully after switch-on. In the circuit
presented the coil is switched on for most
of the time (long dwell) and is only
switched off to fire the plugs for about |
millisecond. (For very high revs this time
can be reduced to 500us.)

IC1 acts as a Ims monostable and with

its output normally low TR2, TR3 and
TR4 arc switched on. When triggered IC1
output goes high for Ims and switches
TR2. TR3 and TR4 off for this period to
fire the plugs. TR acts as an inverter to
trigger the monostable and the circuitry
around VRI, CI and DI act as a rev
limiter and point bounce control. When the
points open TR1 conducts and Cl1 is
rapidly charged bringing pin 2 of IC1 low
momentarily before Cl charges up again.
This triggers IC1. When the points close
again TR stops conducting and C! dis-
charges slowly through VRI1. Points
bounce occurs on closing and should a
bounce occur a retrigger cannot occur
because C1 has not yet fully discharged.
Should the time constant of Cl, VR be
set very long then C1 may not have dis-
charged when the next firing pulse is re-
quired. A misfire occurs and the revs are
limited to the corresponding time constant

L.

100
%uv
A

R10
270k

BALLAST
RESISTOR

D2-D6
1INLOO1

HT
TO PLUGS

set by VRI. In practice VR1 should be set
at maximum safe engine revs for effective
point bounce control.

TR3 and TR4 are high voltage
switching transistors. Each can handle 3
amps but gain at this current is low.
Parallel operation reduces individual
current to a point where gain is higher
requiring less base drive.

The circuitry around D2 to D6, C5. C6
is for surge control and to prevent high
reverse voltages across TR3 and TR4.
Note that C6 has a much lower value than
a normal car capacitor and this can be
varied to tune the coil for best output using
a 'scope. The value shown however is a
good average value for most coils.

R. Immelman,
Somerset West,
South Africa.

SIMPLE

PRESSURE

SENSOR

HIS unit was originally designed as

part of a burglar alarm system,
although. as it is capable of giving an out-
put which is almost linearly proportional
to pressure, it may find many other uses
such as a tactile sensor in a robot.

ov

The circuit shown is a linear reading
pressure sensor. The voltage at the output
of the potential divider formed by the sen-
sor and R1 (which rises with increased
pressure) is buffered by IC1 and fed to the
amplification stage IC2-—the resulting out-

put is directly proportional to pressure.
The preset VR1 is used to set the output
voltage to a convenient level in the absence
of an input. This output could then be fed
into an A/D converter for use in a robotic
system.

The sensor is a piece of conductive
foam of the type with which CMOS i.c.s
are supplied. As the foam is compressed its
resistance decreases. In the prototype the
foam was sandwiched between a piece of
p.c.b. material with a wide strip of copper
removed from the middle. and a piece of
plain circuit board. Built in this way the
foam bridges the gap on the p.c.b.
although the foam could be sandwiched
between two pieces of copper backed
board with one terminal of the sensor
being taken from each.

The resistor R1 should be approx-
imately 7 the value of the uncompressed
resistance of the foam.

S. Draper,
Sudbrooke,
Lincoln.
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short circuits.

Posn BRME A

Adds realism to train movements by
ensuring smooth starting, acceleration
and gentle braking in a single control. An
added feature is protection against track

PRACTICAL

ELECTRONICS

OUR AUGUST ISSUE WILL BE ON SALE FRIDAY, 10 JULY 1981
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SENSITRIVYY

AUDID
ANALYSER

Ever wondered what effect your room
furnishings have on the output of your hi-fi or
if your amplifier delivers equal power over the
audio spectrum? Now you can find out with
our Audio Analyser. We will also describe a
stereo microphone preamplifier and a noise
source which can be used with it.
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wesns THE LOWEST PRICES FOR PRIME CMOS/TTL/74C IN THE UK rrausisrons
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UR free case has been designed to accept this special offer LE
DPM 200 digital panel meter. By using this meter a wide range
of accurate instruments can be constructed with the addition of
only a few external components. The custom designed l.c.d. con-
sumes only microwatts of power making it ideal for use in portable
equipment.
Our offer price including VAT and postage etc., saves £3 on the
normal 1 off price from Lascar.

SPECIFICATION

Input impedance: >100M

Full scale reading: 199-9mV

Accuracy: 0-05% of reading +1 digit
Power supply: 5-15Vd.c.

Power consumption: 50uA (in low power mode), typically
8,000 hours PP3 life

3 readings per sec.

No necessity to adjust for offsets

Automatic polarity indication elimi-
nates the need to reverse input

leads to obtain correct reading.

Sample rate:
Auto-zero:
Auto-polarity:

Over-range warning: 1 in leading digit with other digits
suppressed

Bandgap reference incorporated for excellent stability of

{50ppm/°C typ.) reading

Digit height: 15mm (0-6") can be read at distances

up to 10 metres
direct display, voltage threshold easily
adjusted
Operating temperature: 0°Cto 50°C
Overall dimensions: 72x36x12mm
Panel cut-out: 68x33mm
Display annunciators: many useful legends are built into
the custom l.c.d. which may be
activated as required

Low battery warning:

Practical Electronics July 1981
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INCLUDING
V.AT. POSTAGE
AND PACKING

To: Lascar Electronics Ltd., Unit 1, Thomasin
Rd., Burnt Mills, Basildon, Essex SS13 1LH. Tel.
0268 727383

I Please send me...... LE DPM 200(s) at E19-95|

- each inclusive

<
I': | enclose P.O./Cheque NO ............. Value............. I
a
IS Make cheques payable to Lascar Electronics Ltd. I
l¥ NI .« ort it ettt et e e |
I"' AAIESS ...ttt e l
£ i
2 0000200PE00E6005E0000000065950003090000035000009G000500000000900
g i
: ----------------------------------------------------------------
] i

o Please allow 21 days for delivery
Iﬁ OFFER CLOSES FRIDAY 28th AUGUST 1981 l
L)

I: NI ottt ettt e e e et l
o

lg. Vo [ [ =1 l
£
G e [

Ig‘ From: Lascar Electronics Ltd., Unit 1, Thomasin Rd., Burnt
Io Mills, Basildon, Essex SS13 1LH. I
O please Note: Orders posted after the closing date cannot be

accepted.
L---————————-
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~ meters, flame monitoring in

-dusf density me; rs fo

to genera! photometry QXperrmén‘ts

The DP80Q Lightmeter may be eaéﬂy assemblcd‘ us?ng-"

the LE DPM200 Panel Meter and very few additional com-
ponents. Extensions of the basic circuit are also described to
widen the possible applications.

OPTICAL SPECTRUM

The optical spectrum is characterised by radiation having
wavelengths between 10nm and 1mm and may be divided
into two invisible sections (infrared and ultraviolet)
separated by a central visible section. Parameters defining
the visible section are generally termed photometric units
and the radiant energy is characterised by wavelengths of
about 380nm to 780mm. The term ‘light’ only relates to that
part of the optical spectrum capable of being detected by the
human eye.

The rate of flow of visible radiant energy with respect to
time is the luminous flux which is measured in lumens. For
light measurements the standard unit is the lux which is a
measure of the luminous flux density incident upon a surface
or illuminance (Ev) and is defined as 1 lumen/m?.

One of the traditional components used in light measure-
ment is the cadmium sulphide light dependent resistor. The
device is easy to apply but produces non-linear variations of
resistance with respect to incident light. Phototransistors
were a later development whereby light falling upon the ex-
posed base causes variations in collector current. Operation
of phototransistors is usually linear over small ranges.

Luminous fluxes should be measured with photodetectors
which produce a linear output with special correction to the
spectral sensitivity of the eye. Silicon photodiodes are
available which act as variable current sources with output
proportional to luminous flux and which also provide faster
switching than phototransistors.

Fig. 1 shows the relative spectral response of the human
eye and of the photodiode used in the DP800. When a
photodiode is reverse-biased the leakage current is indepen-
dent of the applied voltage but a condition is reached when
the current cannot be further reduced by shielding from
irradiation; the current then flowing is known as the dark
current which is typically 1-4uA for the photodiode used
{(Fig. 2). The true photocurrent generated is the difference
between the light current, when exposed to radiant energy,
and the dark current.
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The circuit diagram of the basic luxmeter is shown in Fig.
3. Photodiode D1 is reverse-biased by the stable 1.2V
bandgap reference within the LE DPM2QQ. The panel meter
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Fig. 3. Circuit of Lightmeter

operates with 200mV f.s.d. and the photocurrent is scaled to
the correct voltage by R1 and VR1.

Typical responsivity of the photodiode is 0-7 pA/mW/em?2,
It is possible to obtain a direct reading of lux by using the
fact that TmW/cm? is equivalent to 200 lux, therefore 1 fux
is equal to a photocurrent of typically 3-5nA.

The instrument may be easily scaled to provide ranges of
varying sensitivity. For example, 2000 lux would produce
7uA photocurrent and to produce 200mV f.s.d. requires a
resistance of approximately 28k}, similarly 20,000 lux re-
quires a scaling resistor of 2-8k§). As a guide, the light
energy in the UK on a sunny day can be in excess of
500W/m2 or 10,000 lux. The wide tolerance in manufac-
turers’ specification for the responsivity of the photodiode
necessitates a wide range of adjustment on VR1. Devices
with closer tolerance are available but are a great deal more
expensive.

The p.c.b. track is shown in Fig. 4 and the component
layout in Fig. 5. Ribbon cable is used to connect the p.c.b. to
the panel meter.

APPLICATIONS

The circuit can be calibrated by comparison with another
luxmeter and is capable of measuring light intensity over a
very wide range, making it useful in photographic and
general photometry applications. Lux readings may be con-
verted to specific photographic values to enable the instru-
ment to be used as an exposure meter. In the human eye the
pupil of the iris adapts the area of the aperture, according to
the effective luminance in the field of vision. The aperture
area of the pupil acts like a variable stop, so that the solid
angle for the incident luminous flux on the individual points
of the retina is variable in the ratio of about 1:16. In
photography, for a film of given sensitivity {ASA/DIN rating),
the exposure required for a specific lux reading is dependent
upon the camera aperture setting {f stop) and the shutter
speed (since a fast shutter speed reduces the amount of light
energy striking the film).

Shutter speeds on cameras are usually in steps of 2:1
{(1/500 s, 1/260 s, 1/125 s etc.) and the aperture f stop
numbers are also chosen to provide changes of aperture
area in the range of 2:1 between adjacent f stop numbers,
with higher numbers indicating smaller apertures. For a
given lux reading, various combinations of shutter speed and
aperture setting will produce the same overall exposure and
the shutter speed may be selected according to subject
movement etc. Examplies of camera settings for
ASA100/DIN21 type film are shown over.
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Fig. 5. Component layout
Bright Sunlight fstop 22 16 11 8

shutter speed 60 125 250 500

For reduced lux readings, combinations should be chosen to
provide greater exposure.

Cloudy Conditions f stop 8 5.6 4 2.8

shutter speed 60 125 250 500

ALTERNATIVE CALIBRATION

An alternative method of calibrating the Lightmeter is to use
an 18% grey scale test card which is used widely for calibra-
tion of photographic exposure meters. These meters are
calibrated to read correctly when directed at the standard
grey scale which is of density such that 18% of the incident
light is reflected.
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OTHER CIRCUITS

When making low level lux measurements of luminous
objects an adjustable offset control may be added to the
basic circuit to remove the effects of ambient lighting or of
the photodiode dark current at very low levels. Fig. 6 shows
the method of incorporating an offset adjustment using a
voltage divider across a bandgap reference integrated cir-
cuit.

For darkroom use the photodiode may be mounted
remotely from the instrument, via screened cable, and used
to measure the exposure required. The enlarger projects an
image of the negative on to the photosensitive paper and the
photodiode should be positioned to receive the radiation
reflected from the paper. The photodiode should only
evaluate the central picture content.
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Fig. 7. Ratiometric method of measurement

RATIOMETRIC MEASUREMENTS

The versatile nature of the LE DPM200 may also be har-
nessed to provide ratiometric measurements, enabling the
ratio of the most exposed to least exposed areas of
negatives to be indicated, as shown in Fig. 7.

Ratiometric measurements are also useful in absorption
experiments. Critical properties of materials, which are of
particular interest in the fields of chemistry, medicine and
pollution control, are characterised by absorbence. The
general arrangement for absorbence measurements is
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Fig. 8. Front panel template

shown in Fig. 9. The relationship between absorbence, A,
and light intensity, E, is:

where E, = intensity of incident light
Er = intensity of transmitted light

PHOTODIODE 1

ABSORBENT
MED{UM

PHOTODIODE 2

Fig. 9. Making absorbence measurement

The two photodiode inputs to the panel meter represent
the intensity of light transmitted through space and through
a medium that absorbs light. Relative absorption of the
medium will be directly displayed and absolute absorption
may be calculated if desired by taking the log of the dis-

played value.

' COMPONENTS . ..

Resistors
R1 1k5 carbon film 5%
R2 15k carbon film 5%
VR1 5k multiturn preset

VR2 50k multiturn preset

Semiconductors
D1 Photodiode RS305-462

Miscellaneous

ME1 LE DPM20O0 (see special offer) )
Instrument case, front panel label, p.c.b., 4P3T slide switch.
Ribbon cable. PP3 battery connector

A kit of components required for the Lightmeter is available
at £9.95 inc. VAT (excluding LE DPM200 and case) from
Lascar Electronics Ltd., Unit 1, Thomasin Road, Basil- '

‘ don $813 1LH.
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HUNGARIAN MAGIC CUBE

The ultimate intellectual puzzle?

FREE OF CHARGE

With purchases over £18
(Only on request, at time of ordering)
Offer closes 31/8/81. Subject to

availability.
Invented by Prof. Rubik of the Budapest
Academy of Design. this 3 x 3x 3 array of 27
cubes starts off with each external face of 9 unit
cubes in one of six colours. Although it does not
come apart, any single layer of 9 cubes can be
rotated about its centre. quickly confusing the
colour symmetry. Since there are
43,252,003.274.489,856,000 permutations, it
may take a while to make just one face all the
same colour again, and just a little longer to
return it to its original pattern!

CASIO VL-TONE. As featured in
“TOMORROW'’S WORLD” 23 April, 1981
¥ T AN Y v

TIE A Ny

Sold separately
£3.50

B AN Al S — KU =) ARY.
Create your own music with a VL-TONE. You combine the sound, rhythm and tempo
and the VL-1 plays it back . . . beautifully!

VL-1 Electronic Musical Instrument o o SFE

and Calculator e S {“‘ Y
= BRI

il

(RRP £39.95)
ONLY £35.95

*VL-1: Utilizes Very Large Scale Integrated circuit advanced technology. This com
plete 29-note synthesiser records and plays back. The octave shift switch expands the
range of the keyboard to almost 5 octaves.
Preset sounds: Piano. Violin. Flute, Guitar, Fantasy and ADSR (sound wave that can
be varied in over 80 million ways).
One-key play: Record the notes of a melody. The notes are replayed in correct se-
iuence simply by tapping the replay key and duration and tempo can be varied.

uto play: Lets you re-listen to the melody you have played by the ONE-KEY PLAY
Manual play can also be recorded and played back. Notes are shown on the LC Dis-
play and individual notes can be added or deleted as required.
Auto rhythm: 10 built-in rthythms and a 19 step tempo control with digital readout.
Can be incoré)oraled in manual playing or added to your recording.
Facilities: LCD calculator display. note display and tempo display. Built-in amplifier
and loudspeaker. Output jack. Pitch control. Battery power and hight weight (438. 15-4
oz) allows playing anywhere. AC adaptor £5.
Dimensions: 30mm x 300mm x 75mm (14 by 114 by 3").

#x#xxx NEW CASIOTONE 202 ******
“Son of success . . . Even more impressive is the clav . . . The two harpsichords
demonstrate the Casiotone’s talent for sparkling. crystal clear tones™. (Melody Maker).
Polyphonic playing of 49 instruments over 4 octaves with 3 vibrato settings and sus-
tain. 4 voice mémory with button selection. Integral amp/speaker. pitch control.
Output jacks. AC powered. RRP £325. ONLY £275.

OTHER CASIOTONE KEYBOARDS

MT-30 Polyphonic. 22 instruments over 3 octaves. Battery/mains (RRP £115) £95.
CT-301 Polyphonic, 14 instruments over 4 octaves. 8 x 2 rhythm accompaniments.
Vibrato. delayed vibrato. Pitch control. Output jacks. AC only (RRP £285) £245.
CT-401 As CT-301 but with Casio Auto Chord for one finger or auto accompaniment.
Plays major. minor and seventh chords with bass. Integral sustain and hold. (RRP
£345) £295.

A CLASSIC IN ITS TIME
Battery powered, with integral stand. Ideal for car, caravan, boat, domestic
or office use. or as a pocket watch (leatherette pouch with window included).

PQ-20
ALARM
CLOCK
(RRP £14-95)
ONLY
£12.95

Large LC Display of full digital time. Symphonic alarm (Mozart, No. 40) or
buzzer, with snooze facility. Hourly time signal option. Integral speaker and
amplifier. Rapid setting. Accuracy + 15 secs/month. One lithium battery

lasts approx. 12 months. Dims: 9-3 x 108 x 48mm. (3 x45 x13""). 53g (1-902).

MA-1 Battery Alarm Clock

Similar to PQ-20 but has blue LC Display, nightlight, 3 position volume
control. 3 AA batteries last 15 months approx. Dims: 43 x 115 x 76mm
(12 x 41 x 3 inches). lvory coloured case. (RRP £11-95) ONLY £9-95

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

TEMPUS

Dept. PE, FREEPOST
3164-167 East Road

Cambridge C81 1D8
Tel. 0223 312866
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THESE SPACE INVADERS WILL ALARM YOU
The price won’t

CASIO’S MOST AMAZING WATCHES EVER

Display: Hours, minutes, seconds, am/pm,
day and date. 12 or 24 hour format.

Auto Calendar: Day, date, month, year.
Alarm: 24 hour, with**On™ symbol.
Hourly Chimes: Time signal every hour. 7
on the hour. Easily switched on or off. Ell
Professional Stopwatch: Lap times cic.
from 1/100 second to 24 hours.

Dual Time: Second time zone. _|flee
Calculator: 8 digits. four functions. |
with constants and display symbols. Ll
FINGER-TOUCH KEYBOARD.
DIGITAL SPACE INVADER GAME
with sound effects and scoring.

Water resistant case. Mineral glass.
CA-90: 46 x 36 x 10-55mm. Black resin
(RRP £29-95) ONLY £24-95 =
CA-901:40-5 x 35-2 x 10-5mm. Metal (RRP £34-95). ONLY £29-95

SUMMER TIME
Now is the time to buy a Sports Watch for your holidays and outdoor
activities. These models (except HV027) are WATER RESISTANT TO 100
METRES and suitable for swimming. snorkelling. sailing and most other
outdoor sports.
SEIKO DUAL DISPLAY
Analogue display of time with sweep second hand. Independent digital
display of time (12 or 24 hour format). day/date calendar: 24 hour alarm
function: hourly time signal: 1/100 second stopwatch. Instant setting.
Luminous dial. 2 year battery life. Battery life indicator. Stainless stee! case.
HARDLEX glass. JET 088, Black outer bezel. 100 metre W/R case 36 x
40 x 9mm approx.

=y

JET 088 p— HV 027
et WATER RESISTANT
100 METRE 4 A BEAUTIFUL

WATER RESISTANT

SPORTS WATCH

ANz

~ -

ONLY
£94.50

CASI0 ALARM CHRONOS

Black resin
case/strap
£19-95

resin strap
£25.95

Full time (12 or 24 hour) and calendar display. Half-hourly time signal
option. Alarm. 1/100 second stopwatch. Lap timing. Countdown alarm
timer with repeater memory function. Time is always visible regardless of
display mode. Nightlight. 9-65mm thick case. Mineral glass face. Amazing 5
year battery life.

OTHER CASI0 WATCHES
Sports Chronograph: F-500, Resin £9-95. Alarm Chrono: F-81, Resin
£15-95. ALARM CHRONOGRAPHS: Melody A/C: M-12, Resin £19-95.
M-1200.S/S £29-95. LCD Analogue/Digital A/C: AA-81, Chrome £29-95.
AA-82. S/S £39-95. AA-81G. Gold pl. £49-95. *** NEW! *** UC-50w,
S/S 50 metre Water Resistant A/C with full month calendar display
(forward/reverse stepping), chimes etc £19-95.

CASIO CALCULATORS

Digital space invader game: MG-880 £10-95. MG-770 £12-95. With
alarm/s calendar etc: BQ-1100 Biolator £16-95. With melody: UC-360
£19-95. UC-365 £19-95. UC-3000 £27-95. ML-90 £19-95. ML-75 £17-95.
MQ-1200 £19-95. ML-2000 £22.95. SCIENTIFICS: FX-81 £12.95. FX
100 £15-95. FX-510 £19-95. FX-2700P £19-95. FX-180P £19-95. FX-
3500P £22-95. FX-502P with FREE MasterPack (RRP £17-95) £74.95.
FA-1 Adaptor £19-95.

With clock, alarms, stopwatch etc: FX-6100 £18-95. FX-7100 £24-95. FX
8100 (also has calendar) £24-95.

SENOD 20p FOR ILLUSTRATEO CATALOGUE OF SELECTED CASIO
ANO SEIKO PROOUCTS
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SPECIFICATION PE Digital Pes/o Sund 1er DP700

Measurement Range 60-110dB
Resolution 0.-1dB
Accuracy 0-5d8

NE of the heaith hazards under constant attack by
environmentalists is high sound level. In factories,
offices, airports and indeed most situations where men and
machines are placed together, the monitoring of sound
levels is very important. If sound levels are high, then work
ate can be impaired, pain may be induced and even perma-
1ent damage to hearing may be caused.

The DP700 Noisemeter is an extremely compact instru-
ment, with very low power consumption, which measures
between 60 and 110dB. True r.m.s. measurements are
made by a new integrated circuit to achieve good accuracy
from widely varying input waveforms. The instrument is
simple to operate and will be found useful in checking sound
evels at work or home. Many hobbies require the partici-
)ants to be aware of sound levels including model aircraft
and car rallying. Audiophiles can also use the instrument for
checking sound systems and room accoustics.

SOUND MEASUREMENT

A graph of typical sound levels found in different environ-
ments is shown in Fig. 1. Intensity of sound covers an
extremely wide range and if measurements are made with a
conventional linear meter, then very large numbers are
involved. Sound measurements are normally made on the
dB scale to compress the readings and make the numbers
more usable; also the human ear responds to sound
ogarithmically rather than linearly. It can be shown that if a
ertain sound level is taken as tHe OdB reference, then a
120dB reading corresponds to an increase of 1,000,000:1
and long scale length instrumerits would be required to
make such measurements.

The decibel (dB), or one-tenth of a bel (B), is defined as [
he logarithm of an electrical power ratio of 1.259:1. The ‘ oS
number of dB corresponding to the ratio of two powers is Jakoup
given by 10 log {P,/P,), consequently the number of dB ———
corresponding to the ratio of two voltages is given by 20 log R Fig. 1. Typical
V,/V,) since power is proportional to the square of voltage. e " sound levels

The DP700 is designed to operate with an electret con- nereune 4 foupd in different
denser microphone which converts sound pressure acting on AvERADE ‘ environmental
a capacitive element into a voltage which is amplified by an T conditions.

|
M

integral i.c. amplifier

The most accurate method of measuring alternating =
voltages is to determine the r.m.s. value. The majority of SR |
nstruments which measure a.c. inputs employ averaging ThRESH v}
circuits which are scaled to provide r.m.s. indication e

whisPeR |

{ 5

rovided the input waveform is sinusoidal. Sound circuits increases. Discrete r.m.s. measurement circuits are

waveforms are usually anything but sinusoidal and as the comptiex and difficult to set up due to the problem of requir-
peak value moves further away from the mean (increasing ing to calculate the square root of the mean sum of the input
crest factor) so the error in measurement using averaging values squared.
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The manner in which the corresponding dB scaling
increases with voltage output from the microphone is shown
inTable 1.

iy

i

. G i
To achieve a wide span of readings a logarithmic amplifier is
clearly required to convert the microphone voltage to a dB
scaled voltage. Most sound level meters employ large num-
bers of ranges in order that approximations to the log value
can be made over a narrow range. Such instruments nor-
mally employ centre-zero moving-pointer meters and can be

awkward to use.

s

TRUER.M.S.IC

The Noisemeter has been designed for ease of use and
provides clear unambiguous indication from 60dB to 110dB
without the need to change ranges. A new integrated circuit
from Analog Devices, the AD636, is a laser-trimmed device
which computes the true r.m.s. value of a complex input
signal and produces a dB scaled output in addition to a linear
output. The AD636 is designed specifically for interface with
instruments such as the LE DPM200O panel meter and also
requires low supply current to complement the ultra-low
power of the panel meter.

The block diagram of the DP70Q0 is shown in Fig. 2. A
transistor amplifier interfaces the electret condenser
microphone to the AD636 which converts the true r.m.s.
value of the a.c. input to a d.c. value scaled in dB and is read
directly by the LE DPM200.

MICROPHONE . DPM
CONVERTER
IR
0dB 60dB
YIS REF OFFSET SCALE
Fig. 2. Block diagram.

CIRCUIT DESCRIPTION

The circuit diagram of the Noisemeter is shown in Fig. 3.
Transistor TR1 forms an input amplifier to permit a variety of
microphones to be used and the input level is adjusted by
VR1. The AD636, IC1, computes the root-mean-square

relationship:
Vrms Z,/“‘sz

‘where V|\? is the average of the squared instantaneous
values of the input voltage over a nominal period. High crest
factors of input waveform can be accepted without loss of
accuracy.

. The absolute value of the input signal is taken and conver-
ted to a current which is applied to a squarer circuit. The out-
put current drives a current mirror through a low pass filter,
the time constant of which is controlled by C4. The current
mirror produces a current corresponding to the r.m.s. value
of the input voltage and a voltage output of —3mV/dB.

The 0dB reference point is adjusted by VR2 which con-
trols the internal reference current of the AD636. A range of
50dB is possible with the device and the panel meter
reading is offset to provide a 60dB display with zero input
voltage, such that the instrument is usable from 60dB to
110dB. The offset is adjusted by VR3.

Scaling of the panel meter is adjusted by VR4 which sets
the reference voltage. The AD636 produces an output of
—3mV/dB and the panel meter operates with a 300mV
reference voltage instead of the usual 100mV. Operation of
the panel meter is ratiometric such that:

. Vin
Display = 1000 —
VRer

The instrument is designed around a self-contained
microphone with remote on/off switch and connected via
two jack ptugs. Easier access to machinery etc. is therefore
provided than if the microphone element was mounted in
the case. The remote on/off switch minimises the already
very low current consumption of the instrument due to the
use of the LE DPM20O0 panel meter. The microphone may, of

- course, be detached for use in recording or other sound
systems.

ASSEMBLY AND TESTING

Very few components are required in addition to the LE
DPM200 to complete the instrument. To ease the calibra-
tion, four wire links LKA-LKD are provided which should be

49V
ne L 1.
?Ls v+
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5 1 2
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Fig. 3. Circuit of Noisemeter.
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Fig. 4. P.c.b. and overlay {right).

TRIM TO THIS LINE ——————=|
TO FIT INSIDE MOULDED
RECESS IN FRONT COVER

@ TEMPLATE

Fig. 5. Front panel template.

omitted at this stage. When complete the pcb is connected
to the panel meter by ribbon cable.

A 3-5mm jack socket mounted on the front case connects
the input signal from the microphone and a 2-5mm jack
socket connects the remote on/off switch. Connect the
microphone to the sockets and a battery to the PP3 connec-
tor.

Testing and calibration should be carried out as follows:
Ensure that link LKA connecting VR2 to IN LO is removed
and then insert the link LKB to short IN Hi to COM. The
offset controls are now overriden, a 100mV d.c. reference
voltage should be connected between IN LO and COM and
VR4 should be adjusted to make the display read 33:3 to
accommodate the 3mV/dB output of IC1. Disconnect the
reference voltage.

Remove link LKB and add link LKC. VR3 should now be
adjusted to provide a display of 60-0, corresponding to
60dB reading with zero input. Remove links LKC and LKD,
add link LKA, Connect a 10mV r.m.s. sinewave of typically
1kHz between Test Point A and COM. Adjust VR2 to return
the display to 60.0 to establish the OdB reference point for
the AD636. Disconnect the a.c. input and add link LKD.

Using a sound reference of typically 80dB, or comparing

52
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SIGNAL REMOTE BATTERY — . ©
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against another calibrated meter, VR 1 should be adjusted to
provide the correct reading for the particular microphone
used.
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SAXON FOR ALL YOUR DISCO/P.A. NEEDS

STEREO DISCO SYSTEMS P.A. GEAR

100-600W COMPLETE WITH LIGHT SHOW [§

ABSOLUTELY COMPLETE

A FULL RANGE OF EQUIPMENT
TO SUIT YOUR GRDUP/PUB/CLUB ETC.

FEATURES:  MIC/TAPE INPUTS
# CROSSFAOE AP100 £72 carr. £2.50
* ELAVEMUUT$UT 4 mued mputs plus bass/treble master contrgls — 100W outpul
* FULL MONITORING/CUE LIGHT AP200 £119 carr. £3 50

* WIDE RANGE BASS/TREBLE

% FOUR CHANNEL SOUNDLIGHT B mixed npuis on 3 channels 3 sets bass/treble plus master

plus presence 200W output plus slave outpul

PLUS 1 8uiLT IN LiGHT DISPLAY - 2 YEAR WARRANTY I1x12PA CAB £79 carr £4
ONLY 20% DEPDSIT _ TYPICAL APR 36% 12" 100W drver glus twin piezo hiorns  100W handling
STANDARD CENTAUR 100W £345 Dep. only £69 2x12PA CAB £116 carr £5

lil '-
| quett® Sungy,

2% 12% ynuts plus twin pezos 200W RMS handhing

SUPER CENTAUR 200W £425 0ep. only £85 20 DERDSIT TERMS AVAILABLE {See befaw)

GXL CENTAUR 200W £545 Dep. only £109
CUSTOM CENTAUR 400/600W jR&:LERRCRIIESER GXL CENTAUR LOUDSPEAKEB CA NETS

SEE OUR CATALOGUE for other exciting combinations of consoles and foudspeakers — ONLY £1 — INCLUDES £30 WE HAVE A COMPLETE RANGE OF {DUDSPEAKERS IN
WORTH FREE VOUCHERS — over 3000 systems now in use. Please telephane for details of carriage charges THE AMAZING POF BIN £125 carr. £5.00 CABINETS FROM £30 - CALL IN AND SEE OR RHONE
area decides cost. {iliustrated opposite} 100W reflex CAB with Iwin horns FOR DETAILS
Very efficient and very loud and low distartion due to the
PLUTO P140 projector C/W wheel £67.50 carr. £1.50 cabinet design — tdeal for Discos
LlGHT|NG EQUIPMENT PLUTD P250 projector C/W wheel £94.90 carr. £1.50
PLUTO PS00 projector C/W cassette £115 carr £250 T 127 100W SAXON DRIVER 4/8/16 ohm
FULL RANGE DF WHEELS, ADD ON ATTACHMENTS ETC IN OUR CATALOGUE DRIVE UNITS £24.50 carr £1.50
: izéu"gﬂi ké?{‘.“ etgesd‘?z‘.m . alm;e?so?s tC"ummllm with Sound/Lite £19.75 ~g c:s{:.:‘ ;flll'l:'i'ﬁgg * Piefm Homs [ZS.Ago:an a0p * 127 Faneu[)rescer;:ﬂ‘osluﬂow ]tzsssnuaév £1.50 11125; sztg;,escenm;: ]tgg
: i care. £250 % 127 50W Saxon Driver £19.50 carr. * 12" mans po carr. £1.
* PLUTO Rhythmatic Super Rope Light Contraler 4kW ForfRev/uto funcuons £89.50 15" Baker £47.50 carr. £250 % Fane J104 50W horn £15.50 carr. 50p s Fane 18" 160W Crescendo

& DJ ELECTRONICS 10 way chaser 32 programmes plus Sound/Lite plus Auto Bargain Price £149
* 0J ELECTRONICS Auto Zoner 54 pragramme matix unit. Similar to PE STARSPINNER £225 EWIONLRTIES S0 e o
Carr. on alf lighting controllers 30p.

Lightomation Freeze Flasher Strobe £64.75 Saxon ngh( Baxes. Match cansoles & loudspeakers F:__:a
3 3 carr El,&g 4 way 800 watt £65 carr. £4 |
Lightomation Supes Freeze Flasher Sirabe  £99.7 3 way 600 watt £45 carr £4 -
carr. £1 50 5 metre Multiway Lighting Lead £1250 UNREPEATABLE HI FI BARGAIN
Bulgin Plug/Socket 8 way £4.25 carr. 50p carr £1

Boxes include lamps 3 WAY |.0 U DSPEAKER
FIRST CLASS CONSTAUCTIONAL PROJECTS — GLASS FIBRE PCB — FULL INSTRUCTIONS : I ]I KIT C/W BAFFLE (pre-cut)

LIGHTING KITS K9 3cm 300W/ch 1V-100V input Carr. on all kits 90p \ \ , Comprises
- A g . W 25Hz-30KH; response
M % 63" linen surround bass unil
1 * 5% mid-range unit
% 3" tweeter
* 3 way crossover, fixing screws and baffle
20 watts handling capability — 8 ¢hm system

LK 2 3 channet 3kW rero vottage switched fully automatic
!
= . i Full instructions provided

£37.90 (eve! control 200mV-100V input
LK3  2kW slider dimmer surtable for Pubs, Clubs etc. C/W
£9.80 face plate - suppressed — 15A tnac. ﬁ

LK 4 4 channel 4kW sound-lite sequencer with for /rev./
£17.90 auto functions. Ideal for rope lights or spot banks.

K5 4 channel rape light cantroller with sound-lite Cases ta sult kits ] £150
£1150 Handles up to 20 ropes. 100W spots {state colour} £1.50 Must be heard 10 be believed!!
K6 2 channel domestic automatic controller with built-in ~ Coloured pigmy lamps 65p
£7.50  microphone — runs 4 or 6 hutbs Rope lights 22' £39.50 £10.50 or 2 for £20
— ——=————=_______=y ——— Carr £1.25 per kit
EFFECTS UNITS JEERYPRIETIees "SAXON KLAXON' ‘SAXON SIREN'
q e Connect hetween mic amp. 4 siren etfects for the price of 2 Single siren State which
Press button "lm‘ Alien Voice HUai::h;eO g:s;ﬂn'\l(?' 'ew’ego}icek{:sylogskxmny’erHawa“ m Carr. on accessories £1.50 unless otherwise stated
effec!
£9.75 (RN EERR * Disco Stand PN Sty £2675 can £250 % Transformer o i as0
MELOS MC350 Echo Chamber £77.50 carr. £250 MELOS DE1 Digital Eche £89.90 carr £2.50 : ?;:;iﬁ%;eadphn“es g;gs * 6m Cu‘:fyseLea:C f245
* Floar Mic Stand £12.90 * gm L/S“?eakusr Lead t%?g
BUILD YOUR * Boom Aim £8.95 % Goose Neck Base G
M IXER K|TS OWN BISCO!! gTUE:(E’UD!IJSIESDMI\III‘;gR Sg;g E&%G’:‘Iésm # Desk Stand £4.50 % 0J Electromic Jingie Machines reduced ta £95 with 16 Jingles — SNIP!

# Twin deck controls + Crossfade % Tape inputs % Mic input with Bass/Trebte % Autafade circuitry & controls % Wide range tone

contrals Y Ample mamitar power front panel ta suit £3.60 — Supply for mains eperation £7.50. CABIN ET & KIT FIT"I NGS
% ICl Vax' Vynide 50" wide £4.75/m

SPECIAL OFFER — LIMITED QUANTITY — DJ ELECTRONICS * ICI Hite Vynide 50” wide £4.75/m * Alyminium Cabinet Thm 35p/St
SUPREM E' UGHT UNIT % Kick Proot Grille 50" wide £4.75/m % Blue or Black insert tor Ali Tim Tp/St
# 3 channel 3kW ¥ Individual bass/mid/treble ¥rVariable speed sequences # Plastic cormers 20p % Metal corers  30p % Recess plates  20p % Pocket handle  50p
# Additional effects of flowlight and override % Fully guaranteed. # Staphandle  70p % Hidutystap €175 o Monojack plug  30p o Stereo jack plug  45p
(]rigi"auy sold at £89 we have a few of these great units at ONLY £49. % IEC mains lead ££.20 ¥ {EC chassis plug E;/Dp % Ventilation grille 60p % Mono/stereo jack skt
* Heavy duty oot 20p % LS cable 20p/m % B waycable 75p/m 35p
SEE THIS MARVELLOUS UNIT AT QUR SHOWRGOM -~ Carr. 50p min pius 5p in the £ % Screened jead 20p/m
ELECTRET e ELECTRET CREDIT TERMS AVAILABLE ON ORDERS OVER £100
EM506 o501 20% deposit — Ring Sue on (01) 689 7826 and ask for a written quotation
600 ohm/50k 600050k 12-24 months to pay — typicat APR 36%
Top quaiity 3] Rugged. Value of
Oia30 “ti3s0 INTEREST FREE OVER 3 MONTHS

{Discount vouchers invalid on interest free deals)

[ MIXERS | MX 680

* 5 channels, 2 phono. 2 tape, 1 mic.

AMPLIFIER KITS BEAT THESE PRICES!!

# Headphone moniter Well i i
p proven kits for a range of quality amplifier modules AK1
* Al slider controts from 30W 240W 240W £19.75 care 90p
£4950 % Futl short/open circuit prool POWER SUPPLY PK1 £14 carr £1.50
carr. £1.50 AK2
% 4 ar 8 ohm operation
0 . X * High sensitivity — 240mV {—10d8} 1 zow APBE I
SMS500 5 channel Disco Mixer POWER SUPPLY PK2 £9.90 carr. £1
s 20Hz-30KHz response
% Magnetic cartridge inputs (2) K3
+* Mike plus 2 tape inputs * Complete with heatsink and sockets GUW £7.90 carr 70p
* Twin VU meters plus record output . y
* Switched headphane monitor % Match most mixer/preamps inc. our own make POWER SUPPLY PK3 £6.90 carr. 90p

* Mains powered POWER SUPPLY KITS INCLUOE impregnated mains transformer

£5450 plus carr £1.50 mains fuse — smoothiag etc.

SAXON ENTERTAINMENTS (Dept PE) MAIL OROER (01) 684 8007

327/333 Whitehorse Road, CREOIT LINE (01) 689 7826
Croydon, Surrey CRO 2HS. Send cheques or crossed P0's or ring (1) 684 8007

tor COD, ACCESS or BARCLAYCARD

Mon-Sat 9am-5pm We deliver anywhere UK/N. IRELAND/W, EUROPE

{LICENSED-CRED!T BROKERS)
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The hardware and software exchange point for PE computer projects

IT DOES BOTH!
Sir—Without an assembler, the easiest
way to store machine language programs is
as a BASIC program of DATA statements,
and poke them into the correct memory
locations. Unfortunately this requires the
conversion of hex instructions into decimal
numbers and the writing of the BASIC
program. The HECDEC program does both!
Simply enter the instructions as pairs of
hex digits separated by Return and enter
“X" to mark the end of the data. The BASIC
program will then be sent to the cassette.
Then LOAD the program back and add any
necessary POKE instructions.

Comments on the program:
Line 30 set the dimension of B as required.
Line 40 two hex digits must be entered.
Line 70 X terminates the data entry.
Line 160 six DATA items per line.
Line 200 an option to retransmit the program.
RETURN exits.

No check is made for illegal data entry, this
could be added if thought necessary.

10 REM HECDEC PROGRAM

20 REM NOEL CAFFREY JAN
1981

30 K= 1:DIM B(2688)

40 INPUT “HEX DATA .. .”; A8

50 I=1I:N=¢

60 S8 = MIDS (A8,,1) : C =
ASC(S8)

70 IF S8 =“X” THEN GOTO 136

75 IF LEN(A8)><2 THEN PRINT*
ERROR. .. RE-ENTER”:
GOTO 40

8 IF C< =57 THEN N = N +

C—48
90 IFC>57TTHENN=N + C-55

100 IF I=2 THEN GOTO 126

110 I=2: N=N*16: GOTO 6§

120 B(K)=N:K =K + 1: GOTO 48

130 PRINT ‘“TURN ON TAPE
RECORDER”: SAVE

140 FORI=I1TO 18#86: NEXT

150 L = 1008: PRINT L; “DATA”; :
FOR 1 =1TO K-1: PRINT B(I);

160 IF 1/6 <>INT(I/6)THEN GOTO
186

170 L =L + 16#: PRINT: PRINT L;
“DATA";: GOTO 1998

180 PRINT «,”;

190 NEXT
200 PRINT: INPUT”:ANOTHER
COPY"; W§
210 GOTO 158
Noel Caffrey,
Castleknock,
Co. Dublin.

SCROLL CONTROL
Sir—While writing a program to convert
hexadecimal to decimal and vice-versa for

54

my UK101, it became apparent that it was
not possible in BASIC to prevent the screen
rolling up and leaving the input message on
the screen. (At least, this could not be done
within a reasonable time.) As this was re-
quired, | wrote the following program which
enables one to leave the input message on
the lowest line of the screen and only the
resulting output is rolled up. It does
however require a machine code routine.
The accompanying program shows how the
procedure works and uses the trivial (but
short!) example of finding a square-root.
Some of your readers may find this useful,
especially for “'conversion-type’ programs;
the output is very neat and uncluttered.

The routine as given works on an 8k
machine, memory should be restricted to
8100 bytes at start up. The machine code
is stored at 1FA4 to 1FC6. For a 4K
machine lines 35 and 400 should be
altered to read:—

35 POKE 11,210: POKE 12, 15
400 DATA 4050, 35

The machine code then starts at OFD2,
memory should be restricted to 4050.

In passing it may be worth noting that in
my hex. to dec. program | had to ensure
that any input was valid by inputting it into
a DIM field, this prevents any “REDO”
messages being put out by the interpreter
which would spoil the effect.

10 REM NEAT OUTPUT ROUTINE
20 REM BY S.F.J.

30 GOTO 50

35 POKE 11, 164: POKE 12, 31
40 LET X = USR(X)

45 RETURN

50 READ SP, N1
60 FORI=1TONI
70 READ RE
80 POKE SP, RE
85 LETSP=SP + 1
90 NEXT
100 FOR I=1TO 15: PRINT: NEXT
110 INPUT “INPUT NUMBER”; N
120 IF N < = 0 THEN 300
130 LET S = SQR(N)
140 GOSUB 35 .
150 PRINT TAB(10); N; TAB(25); S
160 PRINT TAB(10);
170 FORI=1TO 25
180 PRINT CHR$(132);
190 NEXT
200 PRINT
210 GOTO 110
300 GOSUB 35
310 PRINT TAB(10); N; TAB(26);
“INVALID!”
320 GOTO 160
400 DATA 8100, 35
410 DATA 169, 0, 170, 169, 64

420 DATA 168, 169, 191, 133, 225
430 DATA 169, 211,133,226, 161
440 DATA 225, 145, 225, 198, 225
450 DATA 169, 255, 197, 225, 208
460 DATA 244, 198, 226, 169, 207
470 DATA 197, 226, 208, 236, 96
Stephen Jaworski,
Walsall,

POOLS AID

On a light hearted note, here is a program
which turns your UK 101 into a punter’s aid.
Beats a blindfold and pin!

10 INPUT “HOW MANY
MATCHES ARE ON THE
COUPON™; U

20 INPUT “HOW MANY LINES DO
YOU WISH TO ENTER™; V

30 INPUT “HOW MANY
MATCHES TO BE CHOSEN PER
LINE”; W

40 DIMA(W): L=INT
(W*RND(1)+V)

50 FOR T=ITOL: PRINTTAB(19)
“THINKS”: FORX=1TOW

60 B=INT(U*RND(1)+1): FORY=
ITOW: IFA(Y)=BTHEN60

70 NEXT: A(X)=B: NEXT: FORZ=
ITOW: FORQ=1TOW

80 IFA(Q)<A(Q—1)THENS=
A(Q): A(Q)=A(Q—1): A(Q—1)=S

90 NEXT:NEXT: FORY=1TOW:
IFT>L—VTHENPRINTA(Y);

100 IFY=WTHENPRINT
110 NEXT: NEXT: PRINTTAB(30)
“GOOD LUCK”: END

It will be noticed that an inefficient rank-
ing method is used at 70-80. This adds to
the suspense by slowing the execution con-
siderably, so that a typical run may take
about a minute.

The writer will be happy to accept 0-01%
commission from winners of half-a-million
or so.

R.J. Newman,
Chesham,
Bucks.

WARM START INTERRUPT

Sir—Concerning Mr. N. Climpson’s Screen
Editor on tape, from the July 1980 edition
of Practical Electronics, | am sure | am not
the only one who becomes infuriated when
POKE 536, 45:POKE537,31 has to be
typed in every time the machine is warm-
Started, to re-activate the editor. Hence |
have designed a very simple machine code
routine, which will re-activate the editor
automatically after a warm start:

58876 DATA 169, 45, 141, 24, 2, 169, 31,
141, 25, 2, 76, 116, 162

50078 FOR 1=546 TO 558:READ
A:POKEL A:NEXT

58086 POKE#I, 34: POKE 2,2

58082 NEW

(This should be added on to the end of

the editor, and saved as a whole.)
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All this does, is point the jump to warm
start (addresses QOPQ-POQ2) to a simple
routine to put 45 and 31 into addresses
536 and 537, respectively and then jump
to address A274 to warm-start.

This method of interrupting the warm-
start can incorporate any routine (for exam-
ple to re-activate the error message
program of D. J. Anderson, see September
PE). | hope this will be useful.

Martin Stiby,
Dunstable.

TRACE PROBLEM WITH

CEGMON

Sir—Mr. Beckett's TRACE program works
very well on the standard UK101, and
promises to be very useful. With the
CEGMON, however, there seems to be a
problem, and | wonder if anyone can help.

When the TRACE program is loaded and
X = USR(X) entered one of three things
happens:

1. TRACE operates as intended. This
happens rarely, maybe due to some random
store contents not under control.

2. The keyboard locks up, and nothing
further can be done.

3. TRACE operates only while the space
bar is held down, and single stepping (a
potentially useful feature) can be achieved
by pressing and releasing the space bar.

Occasionally both 1 and 3 are available.
Pressing- any key makes the subject
program run continuously with TRACE, and
pressing the space bar stops it.

The trace program given with the
CEGMON is inferior, since it destroys the
printing format, and especially with
graphics one cannot follow what is
going on.

R.J. Newman,
Chesham,
Bucks.

DYNAMIC CHANGEOVER

Sir—I refer to the letter "2MHz Conver-
sion” in Microprompt, Practical Electronics,
September, 1980. You note that the
1MHz/2MHz changeover switch cannot be
used while the machine is working. The cir-
cuit below allows this frequency change to
be performed while running. It is not infalli-
ble, but if the machine does hang up, Reset
followed by Warm Start will usually restore
the program.

The 7400 is wired as a pair of cross-
coupled NAND gates, to debounce the fre-
quency change switch. The output is used
to drive the 74157, feeding either 1 or
2MHz to pin 9, wired to QO (pin 37 of IC8,
6502).

With reference to the new monitor for
the UK101, | have found that programs
recorded at 600 baud often show corrup-
tion when being loaded (the 50th character
of a line repeats the 49th) if the machine is
running at 1MHz. The problem disappears if
2MHz is used. Has anyone else noticed
this? The original monitor does not show
this problem.

D. P. Goulder,
Comberton,
Cambs.

PRINTER INTERFACE?
Sir—I wish to interface a Centronics printer
to my UK101 and wondered if this could be
done using the PE decoding module. If so,
how? | would appreciate detaiis on how to
do this if it is possible.
N. Odell,
Sheffield.

PS: The printer requires seven data bits
and Strobe, Acknowledge and Busy lines
are provided.

REPLY

Yes there is nothing that cannot be done
with the Decoding Module!

You could drive your printer from Port B of
the PIA. though you may need to buffer each
data line with something like 7407 gates.

To get it to print, you will need to take the
strobe line low while data is on the output of
the port. One way would be to connect bits
9-6 of the PIA directly to the 7 data lines of
the printer (possibly via a buffer), and to con-

nect bit 7 of the PIA to your strobe line.

Take the busy line to CBI, of the PIA and
then all you need is some software. This will
be a short program which picks up the SAVE
vector and:

1) Configures the PIA for output on port |
1a) Puts bits 7 high
2) Monitors the busy line (on CB1) until it is
not busy
3) Outputs the character in the Accumulator
to the port.
4) Takes bit 7 low. then high again to perform
the strobe
5) Loops back to the UK 101 output routine
This would be a fairly short machine code
routine that could be located in the spare
space at 3230 hex.

D. E. Graham.

IMMEDIATE ERROR BANISHED
Sir—One minor irritation on the UKI101
Superboard is the OM error message after
the first command in immediate mode
having just returned to BASIC from the
monitor. This is especially annoying
whenever a long instruction has been used,
such as

FOR X = 7000 TO 8191

o PRINT
CHR3(PEEK (X)), : NEXT

+5V
1k 1k 14 1%
2MHz 12 10 D e 1MHZ(1€29/11) Break existing link
s] 7200 Ju 71570 o wnziic2ers)  between 1€29/11
1MHz [] L] | - 1C8/37 and 1C8/37.
7
13 7 15
A A
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Here is a patch of six bytes to avoid the
OM error. The stack pointer is set to 255
(FF in hex) before the warm start.

0000 4C FA 20JMP $02FA ;
TO THE PATCH

02FA A2 FF LDX # 8FF

02FC 9A A2TSX

02FD 4C 74 JMP $A274

The BASIC program pokes the patch into
place.
5 REM TO AVOID OM ERROR MESSAGE
TOFOR X=762T0Q 767 :READZ:
POKE X,Z : NEXT
15 POKE 1,250 : POKE 2,2
20DATA 162,2565,154,76,116,162
25 END
Robin H. Tracy,
Coventry.

STRING ANSWER
Sir—In response to R. J. Newman's query
in the May ‘Microprompt’ the function
STR3(X) is so designed that a leading blank
(ASCII=32) will be inserted into the string
from STR$(X) unless the number to be con-
verted is negative—in which case the
leading blank will be replaced by a minus
sign (ASClI=45).

Eg.

133 X = —8:X%=STRS(X)

113 PRINT X8, " ;

120 PRINT ASC(X$) ; ASC (MID$(X$, 2,

1))
RUN
—8.45 56

Christopher Davies,
Hove,
East Sussex.

TAPE VIEWER

Sir—Mr. Derry’'s letter (PE November
1980) was most welcome to one who has
been making clumsy attempts to add auto-
run to Basic programs. It would be useful to
add that POKE 515,0 should be the first ex-
ecutable instruction in any auto-run
program, so that other data on tape will not
load and foul up the program.

His section on RAMless messages sent
me to Edward H. Carlson’s book “All About
0S! BASIC in ROM” (Edward H. Carlson,
3872 Raleigh Dr, Okemos, Michigan
48864, USA) which inspired the following
program for reading messages and

programs without loading them into
memory.
1 A=61440: B=A+1 .

2 WAIT A,1 : 2CHRS (PEEK(B)); :
GOTO 2

RUN the program, use CTRL/C to exit. (It
may be necessary to stop the tape if un-
modulated tone is playing through.] No
error messages, no use of RAM (other than
VDU RAM), and no waiting for ten minutes
while EXMON loads! Any desired program
line or message can be taken from the
screen using one of the screen editors now
available.

Mitch Park,
New Zealand.
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E/MONITOR RELOCATED

Sir—In response to Mr. Walton's enquiry in
the January 81 issue in Micro Prompt, |
have successfully relocated the Extended
Monitor to run at 31800-81FFF Jeaving 6K
below it.

The Extended Monitor uses an address
table to select the function required. The
ASC/I value of the letter typed in is conver-
ted into an index which points to an ad-
dress within the table. The 2 bytes of the
address are fetched and pushed onto the
stack, followed by the Processor Status
Word. Control is then passed to the sub-
routine by executing an RT/ (Return from
Interrupt) instruction. The return address for
the subroutine has been pushed onto the
Stack prior to this.

The address table is located at
$0960-80999 and is shown in Fig. 1. The
procedure for successful relocation is as
follows:

(1) Make a new copy of the program at
the required location using the relocation
facility.

2) Determine the relocation constant
{the amount by which the starting address
has been increased), e.g. to Jocate at
31800, the relocation constant is $1000.

{3) Add the relocation constant to
80960 to give the base address of the new
address table. Also, add the relocation con-
stant to the addresses stored within the
table. )

{4) Step through the table starting at the
base address you have calculated and
change all the incorrect table entries (this
will be most of them).

Table
Character Address Contents

@ 0960 0B53

A 0962 0OBB3

B 0964 0C9A

C 0966 OCBF

D 0968 0CD2

E 096A 0Cs7
F 096C 0ODA3

G 096E OBC1

H 0970 0OE33

1 0972 0Cl12

J 0974 0809
K 0976 OBAF

L 0978 OF43

M 097A 0D91

N 097C 0D3s

0 097E 0F29

P 0980 0BBO

Q 0982 0oD14

R 0984 0ODB7

S 0986 0EC3

T 0988 0C6E

U 098A 084C

\% 098C OF3B

w 098E OD7E

X 0990 0BB2

Y 0992 OBB1

z 0994 OFB7
Return Address 0996 081E
Brkpt. Routine 0998 0BC7
Fig. 1 Extended Monitor Address

Table

The new version of the Extended Monitor
is now ready to run. If after jumping into the
new version, all seems well, make sure by
erasing the old version using "“Fill”.

Fig. 2 shows the table values required to
run at $1800 and incorporates the follow-
ing changes:

J transfers control to $0300

U Jumps to Cold Start Basic (38D 11)

Z jumps to the old monitor at $FEOO

Having relocated the Extended Monitor,
you now need to either burn it into EPROM
or e/lse make a new self-executing tape. As
the procedure for making a new tape is
rather long, | suggest that anyone wishing
to know how to do this should write to me

56

{via PE—Ed). John Riley, B.Sc.,
Coventry.
Table
Character Address Contents

@ 1960 1B53

A 1962 1BB3

B 1964 1C9A
C 1966 ICBF
D 1968 1CD2

E 196A 1C57
F 196C IDA3

G 196E 1BC1

H 1970 1E33

1 1972 1C12

J 1974 0300
K 1976 IBAF

L 1978 1F43

M 197A 1D91

N 197C 1D35

0 197E 1F29

P 1980 1BBO

Q 1982 ID14

R 1984 IDB7

S 1986 1EC3

T 1988 1C6E

U 198A BDI1

\% 198C 1F3B

w 198E ID7E

X 1990 1BB2

Y 1992 I1BB1

z 1994 FEQO

Return Address 1996 181E
Brkpt. Routine 1998 IBC7

Fig. 2 Address Table for Extended
Monitor at $1800
M/C FOR PSG

Sir—When using the programmable sound
generator, it soon becomes apparent that
machine code is much faster and more
efficient on memory than BASIC. But even
here, with several more complex sound
effects, some sort of Joader is required. The
following program takes data from a table

1C21B SOCKET +sv

%CDL069B

QUTPUT
—
1c218
SOCKET
6502 t ’ PIN'G
f
Cess2g)

and loads it into the PSG registers. Put the
starting address of the table in $£0, $€1 (lo
byte first). The table should follow the
format:

REGISTER
CONTENT
REGISTER
CONTENT
REGISTER
CONTENT
$FF

To execute .GO222

0222 A000 LDY 4300

0224 BIEO LDA(SE0),Y
0226 C9FF CMPASFF
0228 DOOt BNE$022B

022A 60 RTS

022B 8DFOF1 STASFIFO

022E C8 INY

022F BIEO LDA(SE0),Y
0231 8DFIF1 STASFIFI

0234 C8 INY

0235 18 CLC

0236 90EC BCC $0224

The addresses at $022C-D and $0232-3
will need altering for PSGs not located at
$F1FO and $F1F1.

T.D. Allen,
Poole.

OVERLOADED BUS

Sir—There is a fault in the UK101 circuit
which may well have put a number of com-
puters into cupboards gathering dust. |t
concerns the loading on the address bus
line A10. This processor line is very heavily
loaded with LS/ integrated circuits (16
RAM inputs and 5 ROM inputs). It is also
expected to drive one full t.t.l. load, namely
1C21b— {5 of a 7404.

! had rather a ot of problems getting my
UK1017 to work — 5 or 6 faulty t.tl. circuits
and & solder bridge which destroyed two
74123s. Since getting it working, one ROM
and three RAMs have failed. My own
preference for a Buffer, after giving con-
siderable thought to the subject, is to use a
74LS output with a pull up resistor to the
+8V line. This resistor should ideally be a
constant current resistor and /'ve realised
that {5 of 8 CD40698 with input shorted to
earth is the ideal sort of resistor — the gate

‘output, of course.

The circuit | propose to use is shown
below left, and | welcome comments on
this.

On further consideration of the UK101
circuit | realize that the processor R/W line
needs similar treatment. A8 and A9 also
look poor, but | would guess that IC171, a
74LS8139, has inputs which cause fewer
problems.

There are some spare t.tl. inverters
available in IC18 so all one really needs is a
CD40698 to make these changes, though /
will have to open the case of my UK101 to
check this.

J. D. Owen,
Pendine, Dyfed.
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VARIABLE INTENSITY

The tone control occupies 1K of memory
between D4P® and DBPQ (just after the:
video refresh memory). To save space and
money the unit uses the address decoding Va
of the UK101. A SEL signal is derived from AL GpHas
pin 9, 1C20, which decodes A10, A11 and

’

VAS
- PIN1 IC53,54,55.

3 11
Al12, A13, Al14, and A15 (via IC23). The ¢ 10 o0
unit also uses the video address bus sf s s o
(VAO>VAS) and is therefore wired to the s 243 :_-'DZ
compukit board and not taken via the ex- '|_>03
. +15v L

pansion sockets.

STL takes the 2114s WR low, enabling T
data to be written into the 2114 through an 06 @ s
1LS243 (tristate buffer) which is enabled by D5 12 -5_-»::0
SEL. SEL is also required to take control of 2.‘_] 13 7_’“1
the VA bus from the binary counters. This is DAC D3 1o < oy AZ
also the function of VA (pin 6, IC56) for the 3851-8 [, o N 2
video refresh memory. VA and SEL are D1 211e f, VAL
therefore decoded and a new signal VAS 00 |_->VA5
(video address select) is formed. The p.c.b. T>VA6
track to pin 6, IC56 must be cut for this ?;:7
function. 15 VAS

In normal operation the binary counters B - s
address the 2114 through the VA bus. The A
data corresponding to the location’s inten- 100k )2 PINT2

sity then appear on the 2114’s data bus.
This bus is directly connected to the D-to-A
converter (non latching). NB: The DAC
3851 used gives a current output, and so a

trimpot is used to obtain the correct

voltage. Some modification may be re-

quired for D/A converters with voltage out-

puts. clearer for test than the standard white on
A point worth noting about the Com- black display. It is well worth having this

pukit's video circuitry is that reverse feature switch-selectable or even program-

characters, i.e. black on white, is available mable by 'POKEing".

from pins 4 and 5 of IC70; this is much R. Mark Charles.
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SONIC HOLOGRAPHY

The second patent application from
Robert Carver of the USA (WO 80/02219),
filed under the Worldwide Patent Coopera-
tion Treaty, gives hitherto undisclosed
details of what the Carver Corporation sells
in the USA as the “Sonic Hologram
Generator”. This exotic description has
irritated some reviewers. But those who
have heard the Carver sonic holography
pre-amplifier in action confirm that it is
capable of producing a surprising surround
of sound from ordinary stereo recordings
and just two loudspeakers fed from a stereo
amplifier. The sonic holography patent, like
the Carver amplifier patent referred to last
month, is lengthy (nearly 150 pages in-
cluding drawings) so also like the amplifier
patent can cost up to £20 to buy. But it is,
like all patents referred to in this column,
available for free inspection at those
libraries in the United Kingdom (e.g. the
Science Library at the London Patent Of-
fice}) which offer the public access to a full
collection of British and foreign patent ap-
plications.

The holography patent postulates
theories on audio reproduction which will
not be accepted by all engineers. Essen-
tially Carver argues that stereo reproduc-
tion through a pair of loudspeakers can be
improved if the natural cross talk between
loudspeakers is eliminated. It is of course
inevitable that both ears of the listener will
pick up sound from both loudspeakers,
whereas anyone listening through
headphones will hear the left channel only

STERLEQD
KECORDER

~ /6

Copies of Patents can be obtained from:

the Patent Office Sales, St. Mary Cray, Orpington, Kent. Price £1-45 each.

through the left ear and so on. it has
previously been shown by various workers
that binaural recordings made with a
dummy head system (microphones set in
the ears of a dummy head) and intended for
replay through headphones, can be suc-
cessfully reproduced through loudspeakers
if there is electronic compensation for
acoustic cross talk. Carver is in effect
proposing a similar, but refined, technique
to enhance the loudspeaker reproduction of
recordings intended for /oudspeaker
reproduction. But it is clear that his thinking
centres on recordings made in a typically
transatlantic fashion.

Figure 1 shows how instruments 12a—g
of an orchestra are recorded using a spaced
pair of microphones M1, M2. Figure 2
shows how the recording is then replayed
to a listener P through spaced loudspeakers
LS, RS. It is here important to note that the
use of the widely spaced pair of omni-
directional microphones is much less com-
mon in Europe than in the USA.

Here it is more normal to use a closely
spaced or “coincident” pair of directional
microphones. In the Carver example, sound
from instrument of the orchestra 12f is
picked up by microphone M2 and then, af-
ter a short delay and at reduced level, by
microphone M1. When the recording is
reproduced through loudspeakers LS, RS
that sound is produced first by loudspeaker
LS and then, after a short delay and at
reduced level, by loudspeaker RS. Due to
acoustic cross talk, when speaker LS
reproduces the sound of instrument 12f it is
heard first by the listener’s left ear along the
path Le and then, slightly later, by the
listener's right ear, along slightly longer
path Lr. When, soon after, the sound of in-
strument 12f is reproduced by speaker RS,
it is heard first by the listener’s right ear

/‘MZ
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Fig. 1
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along path Rr and then, slightly later, by the
left ear along slightly longer path RI. Carver
argues that stereo reproduction can be
enhanced, to produce a nearly total dimen-
sionalized effect whereby it appears that
the music is in a sense surrounding the
listener, if acoustic cross talk is cancelled so
that the left ear hears only the left
loudspeaker and so on. Instrument 12f is
now heard first from the left loudspeaker by
the left ear, and then, shortly afterwards,
from the right loudspeaker by the right ear.
In other words a spurious image of the
sound follows the real image. This un-
derstandably confuses the ears and brain
into believing that, as Carver puts it “"the
hearer somehow appears to be within the
sound or in some manner surrounded by
the various sources of the sound".

Figure 3 shows the basic circuit. The
right channel input R{IN) is split and one
signal fraction sent via frequency equalizer
A(R) to a summing junction C(R). The
remaining signal fraction is fed via phase in-
verter B(RL) to an array of four time delay
frequency analysers b1(RL), b2(RL), b3(RL)
and b4(RL). The phase inverter shifts the
signal by 180° and splits it into four parts
which are each delayed by a different
period of time in the four delay devices.
These devices also all modify the signal
level as a function of frequency. The four,
differently delayed, outputs are summed at
C(L) with a fraction of the left channel input
L{IN}). This has been frequency equalized
A(L) in mirror image circuitry which also
feeds the summing junction C(R) with a left
channel signal fraction processed at B(LR)
and b1(LR) etc. So each of the two output
channels contains an anti-phase, multiple-
delay signal crossed over from the other
channel. The crossover signals compensate
for acoustic talk between

Ccross
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loudspeakers in the following manner. The
listener's left ear first hears a sound direct
from speaker LS along path Le. At the
slightly later time when the listener's right
ear would hear the same sound from
loudspeaker LS along slightly longer path
Lr, it also receives the delayed replica of
that signal in anti-phase from speaker RS.
There is thus cancellation at the right ear so
the left ear hears only the left speaker.

An array of four different delay devices is
used in each channel cross over to compen-
sate for listener head movement. As the
head and ears move to a different position
so a different time delay in the compen-
sating signal comes into play. So a com-
pensating sound superimposed on one
channel will still arrive at the same time as
the main sound from the other channel.
Carver suggests that in practice delay
periods of 110, 180, 370 and 690 micro-
seconds are suitable to create a comfor-
tably large listening window.

Readout...

A selection from our Postbag

Readers requiring a reply to any letter must include a stamped addressed envelope.
Opinions expressed in Readout are not necessarily endorsed by the publishers of Practical Electronics.

CB: Learn from US
mistakes

Sir—I've followed, as an observer, some of
the developments in the UK concerning CB
Radio, and I'm frankly amazed at the
ridicutous claims being made for it.

As background, I witnessed the institution
of CB on 27MHz in the US in 1958, and its
various stages and problems through to the
present (at least to October of 1979, when we
came to Saudi Arabia for a two-year con-
tract).

The basic errors made in the US (and I see
the arguments being made to repeat the errors
in Britain) were many. First, the band chosen
was poorly suited for the stated objectives.
Second. because the temptations for illegal
operation were so great, and the controls so
lax, even the stated objectives were forgotten
to the point that those people who had a
“legitimate™ use according to the regulations
were pushed out. The Federal Communica-
tions Commission has been notably incapable
of doing more than putting a finger in the dike
(part-time). Your policing agency will have the
same problems, because the situation is iden-
tical.

Now, CB has some good points and good
uses. But they are almost entirely related to in-
dividual use of the medium. Group activities
and uses tend to be a waste of time and effort,
because of the massive illegal use.

In the US at least (and the situation may be
quite different in the UK), almost all the uses
to which CB is put are duplications of things
- which are already available in’ other services:
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however. the use of CB is so easy that the
other solutions are ignored. In short, 99% of
what goes on on Stateside CB shouldn’t even
exist!

Let me list situations:

. Emergency communications are quite
often worthless on CB. Hoaxes are per-
petrated daily. In Houston, Texas (our
home), a “command centre” was set up in
one of the downtown tall buildings to han-
dle accident reports to the police from
commuters on CB. Within a matter of
months, the police began to ignore reports
from even this well-planned and well-
staffed operation, because of the numerous
false calls. Additionally, legitimate
emergency communications are
deliberately disrupted a large majority of
the time.

2. Profanity is rife on CB, and I don’t mean
“Hells” and “Damns”. No subject of
anatomy is too delicate to discuss in detail,
no vulgar terms are taboo, and there is no
way to protect your family. Anonymity
works strange changes in the human
animal.

3. After a short while, the frustrations of the
whole thing cause the individual to either
give up, or he decides to fight it. If he gives
up. the remaining users gain (less inter-
ference) and he loses (he doesn’t have the
usage he desired). If he decides to fight it,
everyone loses. First, he tries higher power.
When that loses its splendour, or he finds
that there are those who have more power
than he does, he looks for something
further. So he figures out a way to get
away from the crowd (in the US they’re

called “Sliders™). Now he’s got high power
and he can move out of the band. Next
facet: Most of the manufacturers of iliegal
equipment dont comg anywhere near
producing anything with any quality. The
result is usually (and this can be documen-
ted) a 200 watt amplifier, for instance, that
dumps 20 watts on channel 19, and the
remaining 180 watts somewhere between
30 and SOOMHz (Murphy’s law says most
of that will be on discrete TV channels).

4. Now. what happens next? Well, since he's
illegal, there are few things in which he can
legitimately engage, and eventually he
decides that there’s no fun in it so he looks
for new worlds to conquer. What's left?
Well, he can move out and bootleg on the
ham bands. This is a common occurrence
is the US. He can have all sorts of fun
creating havoc, and really disrupting
things.

5. Many of the CB’ers in the US finally get
disgusted and move up to legitimate Ham
Radio via the licence route. Ham Radio is
where they should have been in the first
place.

Okay, for those who get disgusted and quit,
and those who get disgusted and upgrade to
ham radio, what purpose has CB served?
With the illegality that is rampant (at least in
the US), CB serves no purpose which justifies
its existence, even for those who stay in it.
And, Great Britain appears not to have lear-
ned the lessons from observing the mistakes of
the other countries.

One last observation: I see in several of the
magazines advertisements that suspiciously
look like offers by UK commercial establish-
ments to sell illegal equipment. CB is getting
off to a great start! Why, some magazines
print articles on how to build equipment that’s
illegal to use, and even tell you it’s illegal to
use it! Sounds slightly hypocritical to me.

I enjoy your magazine. The layout’s good,
the articles are interesting and it’s easy to
follow. Keep up the good work, and watch CB
grow. I predict you'll find that the only win-
ners will be the purveyors of equipment.

Kent Marshall,
Dhahran.
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FRANK W. HYDE
WILLIAM HERSCHEL

In 1781 on the 16th of April, William
Herschel, using his telescope which he
had built with his own hands. discovered the
planet Uranus. This musician from Germany
became one of the world’s greatest
astronomers. He lived at a time in British
history which saw the beginning of a new
surge forward in technology over wide
horizons. His discovery of the planet named
after him and now called Uranus, marked
more than a mere observational feat, opening
up new wonders and extending the solar
system with the first discovery of an additional
planet. It marked also a new development in
technology. Herschel added to the
astronomical scene an advanced technology in
practical optics.

The story of his entry into the study of
astronomy is interesting and instructive. Dur-
ing the time that he lived in Bath he was given
the opportunity to use a small telescope. So
struck was he by the increased richness of the
number of stars which could be seen with the
naked eye, that he sought to purchase a
telescope of his own. Eventually he was of-
fered one at a cost of something like £100.
This he could not afford so he set about mak-
ing his own. Many of these activities have
been recorded, but it is worth noting that he
decided to make a larger telescope on the
assumption that this would enable him to see
more. The materials to hand that could be
used for the tube, the stand and controls were
plentiful. It was the ‘mirror’ that posed the
main difficulty. He recognised that the
material, an alloy called ‘speculum’ metal, had
limits. So expert did he become in the
manipulation and polishing techniques that the
*mirror’ was of such quality that it surpassed
any then known.

Here then was one of startling new events
of science history, for had it not been for
Herschel’s production of a so well figured
‘mirror’ Uranus might not have been dis-
covered for a long time. This was why the
planet had not been discovered previously

though others had described a possible body
without confirmation. The simple fact was
that the telescope was so good that Herschel
recognised that he was looking at a planet
because it appeared as a disc and therefore
could not be a star.

It is a fitting tribute to this man that the new
4.2m telescope being built for the observatory
on the island of La Palma, was named the
William Herschel Telescope by the Director of
the Royal Greenwich Observatory, Professor
F. Graham Smith, during the National
Astronomy Week which began on April 25,
1981. The 4-2m telescope has an altazimuth
mounting. the system that Herschel used for
all his telescopes. The 4.2m telescope is the
largest of the three telescopes to be set up at
the Roque de los Muchachos, La Palma.
There is a connection between Spain and
Herschel because the King of Spain purchased
one of his best telescopes (with a 24in.
mirror) and installed it in Madrid in 1804. -

THE NEW FRONTIER

The successful first flight of the shuttle
Columbia marks a point in space history that
must touch the hearts of even the most blase
of citizens anywhere. The vistas that open will
affect every walk of life and invade every area
of human endeavour. The capability of the
new technology will result in the extension of
benefits to the whole world. For some of the
plans, already past the drawing board, there
will be the requirement for the extensive use of
engineering which calls for a vast amount of
raw materials and the processing of millions of
components of all kinds. For some of the com-
mercial activities a number of thermo electric
items such as solar cells will require an in-
crease in the winning of items like gallium, ar-
senide and silicon, far beyond the present con-
sumption. Material for the assembly of large
structures is another item which will consume
raw materials for platforms such as would
never be contemplated on earth—structures
which will be measured in hectares and miles
as continuous units. Operational personnel in
space could well be getting toward the 1,000
mark by the end of the century, that is to say
the personnel aloft as distinct from the back-
up teams. The continuous servicing of the
existing individual spacecraft and satellites
means increased life with fewer launches.
Units can be standarised as the pallets that are
already operational.

It will indeed be a brave new world exten-
sion. Progress is now in a logarithmic mode
and looking back over 200 years it is clear
that these modes increase in frequency and
there are new clichés such as ‘we have learned
more in the three days of this mission than in
the last three years’. At a recent conference on
Saturn and Uranus these were the constant
remarks——and so it will go on. .

A look back at the Columbia mission and
the technical details of the launch is instruc-
tive. One point that emerges is that in most
sections of the operations the results were
beyond target so that the normal planned
programme was well within the capability of
the possible activities. For example the 7-5
million pounds of thrust at lift-off took the
vehicle aloft at a steeper angle than was plan-
ned. This 5% steeper climb lifted the vehicle
(the Americans call it ‘lofting’), and this of

course used more fuel than was planned, but
because the greater height was attained it
helped to restore the propulsion requirement
and the astronauts were notified that they
were ahead of time, and instructions might be
advanced. However, because of the balancing
of the two conditions the original timing was
restored. No adverse conditions arose when it
came to the time of separation of the boosters.

It was a tribute to the planning that the
crew were warned that the main engine cut-off
would be at 8min 34sec. This was exactly
correct. At this cut-off point the velocity was
25.670ft/sec. only 2ft/sec higher than the
target. Altitude and the rate of climb was
exact. All moves went smoothly to the point
when the 130nau.m by 130nau.m orbit was
reached. More details will be available later
when the official reports are released.

The re-entry part of the mission was an un-
qualified success and started when the speed
of the vehicle was at mach 25. At mach 5 the
mission commander John F. Young took
manual control. The height was then 115,000
feet and Young continued control through the
reversal stage till 35,000 feet. The vehicle’s tile
protection was safe through the 2,300 to 3,000
deg.F period of blackout. This was at a height
of 188,000 feet at mach 10-3.

It may be possible in the next issue of
Spacewatch to have more details of the
moment to moment sequence, outward and
return.

The Columbia will go back for refurbishing
and it is expected that the next mission will be
in September or early October this year. As
has already been stated, the first period of
shuttie operations will be used to fulfil the time
already booked for scientific and defence ac-
tivities. This is expected to continue on present
contracts to 1985. By that time the other shut-
tles will be operational and open for business.
The goal of the enterprise is to ‘carry into
space anyone who needs to operate equip-
ment, experiments or machinery’. There will
be available NASA trained pilots, engineers,
doctors, physicists and other scientists. Nor-
mally healthy people from 25 to 65 will be
able to go into space with safety. It is expected
that the upper limit will be increased to 80 in
the next decade. Each vehicle can be used 100
times and there will be four of them in the
initial programme.

It is perhaps not unreal to look at the
facilities of the shuttle and see a picture of a
unit having attached to it all kinds of units
each doing some job or other and the whole
looking as though there was a fiesta with
everything ‘dressed overall’.

JOBLESS BUILD A GATEWAY TO
THE STARS

Astronomer Patrick Moore officially
opened a new visitor centre which has been
created at the Royal Observatory, Blackford
Hill, Edinburgh, by a team of unemployed
adults and teenagers. It traces developments
and the international role of the Royal Obser-
vatory and houses the nucleus of a national
collection of Scottish astronomical telescopes
dating from about 1710. It also gives the latest
information on the exploration of space. A
model of the Space Shuttle is on view.

The Manpower Services Commission paid
the wages of the unemployed persons.
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Interfacin

COMPUKIT

Part7 D.E.Graham

HIS MONTH we conclude the series with discussion of

an Interrupt Driven Clock, and with applications of the
Analogue to Digital Converter section of the P.E. Analogue
Board. These include voltage, temperature, light and sound
measurement with v.d.u. bar chart displays, plus a data
logger and sampling oscilloscope. But first we continue the
discussion of the use of interrupts, begun last month.

6522 INTERRUPTS

The interrupt lines of the 6821 on the Decoding Module
and the 6522 on the Analogue Board have both been con-
nected to the UK101's IRQ line so that interrupts from both
these devices may be readily handled. Unfortunately space
has not allowed a discussion of the use of 6821 interrupts
during this series. The principles involved however are
similar to those for 6522 interrupts, and for further informa-
tion on the 6821 the reader is referred to the data sheets.

6522 interrupts are handled through two sets of registers,
the Interrupt Flag Register or IFR (register 13 at 61357) and
the Interrupt Enable Register or IER (register 14 at 61358).
These are represented in Table 6.3 of part 6 of the series.
From this it will be seen that one bit of the IFR and one bit of
the IER are associated with each of the control lines CA1,
CA2, CB1 and CB2, and one with each timer and the shift
register.

The various bits of the IFR are automatically set by the
6522 when events such as the timing out of the timers, or
particular transitions on the peripheral control lines occur,
and these flags may be inspected periodically by the CPU. If
the interrupt is used however, such continual polling is not
necessary, and the CPU need only inspect the {FR once an
interrupt has been sensed and accepted. The IFR will then
tell the CPU which one of the 7 possible functions caused
the interrupt.

To condition the 6522 to cause an interrupt request (ie by
taking IRQ low) when any of its flags are set is achieved by
previously setting the corresponding bit in the Interrupt
Enable Register. This register uses bit 7 to indicate whether
specified bits are to be set or unset. f bit 7 is a one, then
writing to any other bit of the register will set that bit. Thus,
placing 130 (=128+2) into the |IER codes bit 7 with a one,
so that the remaining data (2) will cause bit 1 to be set. No
other bit positions will be affected. Unsetting bits in the |ER
is accomplished with bit 7 at zero, so that writing 65 to the
IER will unset bits 6 and O, again leaving the remainder un-
changed. To clear the register completely the 1ER should be
loaded with 127. Pressing the Reset button on the Decoding
Module will also zero this register.

INTERRUPT DRIVEN CLOCK

As an example of the use of interrupts with the 6522 we
will look at the implementation of an interrupt driven clock
on the UK101. '
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This will employ timer T1 on the 6522 to produce an in-
terrupt every 50ms, and the UK101 will be conditioned to
respond to this by updating a series of memory locations in
which it holds the current time in hours, minutes, seconds,
and twentieths of a second.

Table 7.1 gives the assembler listing of a program which
accomplishes this. It resides at 0230 hex in an unused area
of RAM below the UK101's BASIC file space. The program
falls into two parts: the interrupt service routine itself, from
0230 to 0278 hex; and the initialisation routine from 027D
to 02A6 hex. This latter is executed only once at the outset,
and we will look at this first.

The first five lines set a jump to 0230 instruction at the
UK101's IRQ vector. Line 780 initialises the memory loca-
tion TWENT that is used to count twentieths of a second.
The next sequence is used to configure the 6522, Lines 790
and 800 set timer T1 in the continuous mode by placing 64
into the ACR. Lines 810 and 820 enable the T1 interrupt by
loading the IER with 192 {(=128+64), thus setting bit 6. The
instruction CLI at line 830 clears the interrupt mask, while
lines 840 to 870 load the low and high order bytes of the T1
latches with the values 78 and 195, so initiating the count.
The count total is thus 195 x 256 + 78 (=49998). The 2
micro-secs delay inherent in the counter make this up to
50000, so giving a 50ms interrupt repetition rate. The final
command executes a return from subroutine.

The interrupt service routine starting at 0230 first places
the accumulator on the stack, and executes a read from the
low byte of T1's count registers. This latter has the effect of
automatically clearing the T1 interrupt flag, so taking IRQ
high again in preparation for the reception of further in-
terrupt requests. The program then decrements the location
TWENT (at 022A hex), and checks to see whether it has
reached zero. If not it restores the accumulator from the
stack, and exits the interrupt routine. If zero has been
reached on the other hand, it increments the location SECS
(at 022B hex), checking to see whether 60 seconds have
been counted, in which case it increments MINS, and so on.

To start the clock once the program has been entered, it is
only necessary to execute the subroutine at 027D. This may
be accomplished from BASIC using a USR(X) call, or from a
machine code routine with a JSR command. We will access
it from BASIC.

RUNNING THE INTERRUPT CLOCK FROM BASIC
The BASIC program listed in Table 7.2 consists of two
parts. The first loads the clock program of Table 7.1. The
second allows the current time to be inserted in the three
locations SECS, MINS and HRS, and uses a USR(X) call to
enter the clock initialisation routine, thus starting the clock.
Lines 3000 onwards then cause the time to be POKEd to the
centre of the screen. Line 2100 determines the screen
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position of the display, and this should be altered for Super- 0 B AR s apng UK AT 0228 € 8D
board use. 160 0230 x=5TART
X , . 110 0230 THENT=GTART~4
The clock display program may be exited by pressing the 126 0230 SECS=START-5
. . 13 2 ] = -
space bar at any time, and as long as the UK101 Reset is IR N ao ety
not pressed, the interrupt clock will continue to operate. 133 gggg ;Egjgigﬁg
Other programs may then be loaded, run and saved as re- 170 0230 TL=61348
quired without disrupting the clock, and these may if desired L T
access the continually updated time by PEEKing locations 220 0231 ADCAeCo: T
R 2 2 DEC THMEN
555, 5656 and 557 for seconds, minutes and hours respec- 240 0237 DO3®  ENE nu$
tively. There seems to be just one proviso to this: programs 2 o tanz Goa Table 7.1. Assembler Listing
which use more than the simplest configuration of GOSUB 270 023F A901  LDA 41 £
. . . 780 0240 18 cLe of Interrupt Clock
commands must be avoided, since due to an error in the 290 0241 6DPE02 ADC SECS
UK101's firmware the IRQ vector has been located within 300 D2%% gozhoz ST6 SETS
the stack. As a result, subroutine calls can corrupt the 320 0249 D029 . BNE OUT A0 B 08
R q n q 024E S 2 BRK
interrupt vector at 01CO, and are in turn corrupted by it. It is R o s o 570 0274 0C BRK
for this reason that the program of Table 7.2 avoids sub- D DD GV T o8 so0 m L ERe
routine calls, and makes use of flags F and F1 to get around 370 0253 4D2C02 ADC HINS 700 027D $INITIALISE CLOCK
. . 38C 0256 8D2C02 STA MINS 710 027D A94C LDA #3%4C
the problems which this creates. . 50 D SED . & (A 720 027F 8DCOOL STA $0100
Once the clock has been started, the whole program may Ju0 0258 Doi7  ENE QU ISR B CIND S
" . . 25
be erased with a NEW command, if desired, so as to save 470 $25F BDZLOZ STA MINS 750 0287 A902  LDA #$02
. s . . 262 766 0 2 3
memory space, again without affecting the running of the B baex G20t et 770 0780 A91A - LDA 420
clock. 45C 0265 4D2D0Z ADC HRS ;80 028E 8D2A02 STA TWENT
a 0 q 460 0248 802002 STA HRS 90 0291 A%40 LDA #44
As with other applications of the 6522, the accuracy of 470 0268 C918  CMF #24 800 0293 8DAREF S5TA ACR
. R f . 480 026D DOOT ENE DUT 81C 0296 A9CO LDA $192
the interrupt clock is tied to that of the UK101's 8 MHz R 0 Cote 06RO 87 0298 SDAEEF STA IER
crystal. In my machine this caused the clock to run slow by S0C 0271 BOZDGZ STA HRS 830 0298 58 CLI
A 510 0274 E& DUT NOF 840 029C A94E L.DA $#3$4E
about 2 secs every hour. This could of course be corrected 520 0275 EA NOF 850 0296 BDA4EF STA TL
by using a closer tolerance crystal. But a much simpler way A A 870 1oA3 BOASEF STa T
is to alter the value loaded into the low byte of T1's latch 550 0278 40 RTI 880 02A6 60 RTS
register—this is the last data item (78} on line 210 of the o
program of Table 7.2. With this method it should be possible LTS
to achieve accuracies of the order of 1 sec in 16 hours, 90 RCY THTIRFACING UKLOl PROGPAY 19
H el H H 100 RE.{ 6522 TWTERRUPT CLOCK AT 0230 HECX
which should be sufficient for most foreseeable applications. R O = e
110 DATA 72 , 173 , 164 , 239 , 206 , 42 , 2 , 208 , 59 , 169
MACHINE CODE TO BASIC TRANSLATOR 120 DATA 20 , 141 , 42 , 2 , 169 , 1 , 24 , 109 , 43 , 2
Lines 100 to 340 of the program on Table 7.2, which en- WU B 0 B g B0 F g @0 0 B B g e e
ter the interrupt clock program in 6502 code using BASIC, 150 DATA 2, 201 , 0 , 208 , 23, 169 , O, 141 , 44 , 2
h . Q 160 NDATA 169 , 1 , 24 , 109 45 , 2, 141 , 45 , 2 , 201
were themselves produced by a translator program written 170 DATA 24 , 208 , S , 169 , 0, 141 , 45 , 2 , 234 , 234

234 104 , 54

for the purpose. Since this program can translate the con- 180 Dala 20000000l Il o h

K 190 DATA 192:1,169,b8 141 , 193 , 1, 169, 2, 141
tents of any section of memory into BASIC POKE state- 200 DATA 194 , 1, 169 , 20, 141 , 42, 2, 189 , 64 , 14l
ments, it can be used for saving data or programs stored e : i : o . i . 0 . i . i 229122 7
anywhere in the machine. The program is listed in Table 7.3. 310 ToRc=0 10 118
It first requests the start and end address of the memory 330 POPE 560 +C, T
block to be recorded. These may be in hex or decimal, since S T T s
a hex to decir_nal conversion .routine is included in the e L e v
program. Next it requests the line number that the BASIC 2010 INPUT®  HOURS™;H
program which it will write is to start from, and the title of D s e o
the program. It then instructs the cassette recorder to be set 205 ig;igzgr"
to record, and writes the program directly on to it. The 2045 POKESSS,S
machine may then be cleared, and the cassette loaded and o
run as if it were a normal program. 2070 R=USR(X)

2100 Z=53662
2110 PORQ2=1TOL6:PRINT: NEXT

ANALOGUE TO DIGITAL CONVERTER 2200 REA MAIN CLOCK LOOP
The fourth section of the Analogue Board consists of a 2230 1rFL=0TAER3000
multiplexed 8 channel analogue to digital converter. The 2250 TFE=2THEN600D
heart of this unit is a ZN427 monolithic A/D converter i.c. §§38 ;§§°2£’32K DISPLAY
See Fig. 7.1. This uses the so-called successive approxima- D e Table 7.2. Interrupt Clock in BASIC
tion technique to achieve conversion times of some 20us or 3040 5=PEEK(555)
less. This is a far more efficient means of conversion than the 3128 11::;2?3
other commonly used method which simply causes a D/A Ep S Sl S
converter to sequence its output from zero to 255, using a 3200 REM POKE ROUTINE
comparator to stop it when the output matches the analogue S e oo
signal to be measured. In this case conversion may take as e LT
long as 255 clock cycles. 3500 REN SPACE BAR SCAN
Fig. 7.2 gives the circuit of the A/D section of the S e o
Analogue Board. The 8 analogue inputs are taken through ggzg ;g;gggésgm"239“’““’1
SK6, whose full pinout is given in Fig. 7.3. From here they 3545 TFF=2THENSS50
are applied to I1C8, a 4051 8 way analogue switch. This 2000 PRI RINTIPRINTY  DISPLAY ROUTINE SKITED"
§ele<?ts one of the 8 channels agcordlng to the Iogluc states of I 230‘;'5;3“,"’;'23,”?” aU 2100
its pins 6, 9, 10 and 11. These in turn are determined by the 44030 PoKE330,0

Practical Electronics July 1981 63
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CLOCK O REGISTER WG =
. ) ; 11+ _ENDOF
JUHITTEE ey ocowesan
| TRISTATE QUTPUT BUFFERS fusen 2 Oglﬂ%ﬂ

The EOC signal produced by the ZN427 to indicate the
completion of conversion has been taken to pin 7 of SK6,
and may be monitored by the CPU if required, although con-
version is so fast that there is barely time to monitor it in
machine code (and certainly not in BASIC) before conversion
is completed. Once conversion has taken place, the conver-
ter may be read at 61319. Thus the following two
commands will print the value of the analogue input on
channel 4.

POKE 61319,4

PRINT PEEK(61319)

The POKE and PEEK statements may of course be put
within a FOR loop to sequence through each of the 8 chan-
nels:

FORA=0TO7

& POKE 61319, A
RORORCR OO PRINT PEEK(61319)
i lock Diagram
Fig. 7.1. ZN427 Blo 9 NEXT YL
~ 02 GND - 0
VREF -
Ves Fig. 7.2. A/D section of Voo -2
0 Vec Analogue Board w7 N
[y q
o 50l ¢ « GND -
0o —4 IC10 © ] Gr:)z -5
17 7 El - 6
DY ——=1 2N:427 9 . .
0y 1 71570 [y Fig. 7.3. Connections to vee =
5H 5] SK6 on Analogue Board
D4 —14 12 Z
05 A 50 REM INTERFACISG UKI0! PROGPA 20
" ) 60 REH MACHINE CODE TO BASIC TRANSLATOR
T0 D6 R6 70 PRINT:PRIWT:PRIUT:PRINT
o - 11 3 (EOC) 72 PRINTTAB(6)"MACHINE CODE TO BASTC TKANSLATOR™
S! 74 PRINT:PRINT
S 1k c16 75 PRINT®  TIIIS PROGRAM PRODUCES A TAPED PROCRAN"
o See 76 PRINT"  IN BASIC FOR REPRODUCING ANY BLOCK OF"
A text “ 77 PRINT" MEMORY LOCATIONS"
vee % 90 PRINT:PRINT:PRINT
I'_“—'l 92 PRINT"  ARE START AND E:D ADDRESSES OF ‘IEMORY"
2 . © A L LR L Vee 93 PRINT®  BLOCK IN HEX"
DO | I . 95 IUPUTYS
3 AL s L] o 96 ITLEFT$(YS$,1)="Y"THEN60O
01 - 1C7 l?:‘z 1c8 P, SK6 98 PRINT
D2 =—ed 741575 |12 4051 1BDrLIN 100 INPUT"  START APDRFSS I[N MCMORY'";AS
7 A R 105 PRINT
3 . 2] SOCKET 110 TNPUT"  END ADDRESS IN MEMORY";AE
w 2% 4, 120 INPUT"  FIRST LINE MO OF RASIC PROG";NB
S Ll kl 130 PRINT"  TITLE OF BASIC PROGRAM"
. L3 2 1o s 135 INPUTAS -
w7 - - . 140 save ‘
13 " - L s s 150 PRINT"  START RECORDER"
160 INPUT”  ENTZR S TO START";BS$ .
T T 200 PRINTNB; "REM ";A$ .
205 PRINTNB+S; "REM LOCATIONS ";AS;" TO ";AE ‘
210 FORA=0TO(AE-AS)STEP LD
% 2 220 PRINTNR+10+A;" DATA";

quad latch IC7. This is enabled by line W7 from the
Decoding Module. The 8 channels are selected by POKEing
the channel number {0-7) to address 61319. Thus the com-
mand POKE 61319, 6 will connect channel 6 {at pin 10 of
SK6) to the input of the converter.

The converter itself requires a low-enable Start Conver-
sion pulse, and this is supplied by W7 from the Decoding
Module. This means that each time the multiplexer at 61319
is addressed, a new conversion sequence is initiated.

The clock input of the converter at pin 3 requires a fre-
gquency less than 600 kHz. In order to satisfy this condition,
IC9 is used to divide the UK101 @2 clock by two, giving a
clocking frequency of 500 kHz. Other timing conditions of
the ZN427 are satisfied by delaying the operation of the
divide by two counter until the ZN427 End of Conversion
signal (EOC) goes negative. This is achieved by taking pin 1
of IC10 to pins 2 and 3 of IC9. In the prototype, this was
further delayed by the insertion of C16 (50nF); and this
capacitor was included in the component overlay diagram
published in part 4 of the series. This extra delay time is not
necessary for any of the applications described below, and it
is recommended that C16 be removed from the board, so
greatly enhancing conversion times.
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230 FOR3=0TO9 A
240 PRIMTPEEK (AS+A+M); Table 7.3. Machine Code
2SO A A S SALTHEN RS0 to Basic Translator Program
254 IFB<YTHENPRINT",";
260 REXT
270 PRINT
280 NEXT
400 Z=NB+100+10%INT( (AE-AS)/10)
410 PRINTZ;" FORC=Q TO “;AE-AS
420 PRINTZ+10;" READ 1"
43C PRINTZ+20;" POKE ";AS;"+C, 1"
440 PRINTZ+30;" NEXT"
450 FORZX=1T05000:NEXT
500 POKES17,0
510 FORA=1TO16:PRINT:NEXT
520 PRINT,"RECORDING COMPLETE"
550 END
. 600 PRINT"  START ADDRESS (HLX) [N MEMORY"
620 GOSUBSOO
630 AS=N
635 PRINT
640 PRINT"  END ADDRESS (HEX) IN MEMORY"
650 COSUR900
660 AE=II .
670 GOT0120
900 REM HEX CONVLRSION
910 INPUTQS
920 IFLEN(N$)<>4THENPRINT:PRINT” 4 DIGIT FORMAT ONLY':GOTOY00
930 N=0
©40 X$="0123456 789ABCDEF"
950 FORJ=1T04
960 FORI=1TOL6
970 ITMID$(QS$,J,1)=MIDS(XS,I,1)THENLOLD
980 NEXTIL
990 PRINT:PRINT" CHARACTER NOT IDENTIFIED -~ REDO”
1000 GOT0900 -
1010 N=N+(I-1)*16(4-J)
1020 MEXTJ
1030 PRINT"  DECIMAL EQUIVALENT = ";N
1050 RETURN
K
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The conversion scale of the ZN427 is determined by the
voltage applied to its pin 7. On the Analogue Board this is
connected to the ZN427's precision 2-55 volt reference
source, which results in a very convenient conversion scale
of 10 mV per digit, so that an input of 217 volts for example
will produce a digital value of 217, and so on.

EIGHT CHANNEL DISPLAY PROGRAM

The program in Table 7-4 may be used to monitor the in-
put levels on all 8 channels of the converter. Analogue to
digital conversion is carried out in lines 220 and 230, and
the updated conversion result POKEd to the screen, after
suitable processing. As may be seen from the photograph,
a horizontal bar graph representation is also produced for
each channel. This latter is only altered in subsequent
passes if a change in input voltage is detected. The program
may be exited by depressing the space bar.

VOLTAGE MEASURING

As it stands, the converter will measure voltages from O to
2-55 volts presented to the input pins of its 8 channels
(ie pins 16 to 9 of SK6, corresponding to channels O to 7
respectively). For accurate conversion, each input should be
loaded with an impedance of 10k or less. This is necessary
to ensure an impedance match with the input circuitry of the
ZN427, and also in order to avoid charge carry-over from
one channel to the next as the multiplexer sequences
through the channels. If for example a voltage is applied to
channel 0, and the input of channel 1 is left floating, channel
1 will read a non-zero voltage as measured in the display
program of Table 7.4. This is avoided by keeping input loads
below 10k and by earthing unused inputs.

If it is required to increase the voltage range of any chan-
nel of the converter, this may be accomplished by using a
resistor network. That shown in Fig. 7.4 gives a scale factor
of two so that 5 volts will give a reading of 250. The
resistors used should be 1% types or better, although if
these are not available, lower tolerance resistors could be
trimmed (by constructing series/parallel combinations) so as
to give a reading of 127 or 128 when point X is connected
to pin 2 of SK6. This is the ZN427's own 2-55 volt reference
source. The function of C in the dropper network is to keep
the input impedance low encugh to match the ZN427.
Similar techniques may be used to extend the range further.

ANALOGUE JOYSTICK

Each of the 8 channels of the converter may be used with
a virtually infinite variety of sensors. We will give circuits for
use with some of the more obvious. Fig. 7.5 gives a circuit
for a two-direction joystick. Each joystick potentiometer is
supplied by the 2.55 volt reference source, and 100nF
capacitors are again used to keep the input impedance low.
As the circuit stands the two joysticks are connected to
channels O and 1, and very straightforward software could
be used to move a cursor or other character to any point of
the screen in response to the position of the joystick. With
the analogue use of the joystick, as opposed to the digital
applications discussed in parts 3 and 5 of the series, the
cursor could immediately move to the selected spot without
having to traverse all intermediate screen positions first.

LIGHT SENSOR

Fig. 7.6 gives the circuit for an L.d.r. light sensor. With R1
at 1k this produces a good range of output, from very dim
conditions (a v.d.u. screen at 1 metre) to brightly lit interiors.
Higher precision in dark conditions may be achieved by in-
creasing the value of R1, while improving the range in very
bright conditions will be limited by the current drawn.
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100 RE.§ THIERFACING UK1NL PROGRAN 21

110 RFl 8 CHAMMEL A/D CONVERTER DISPLAY

120 FORA=1TO8:PRINT :HEXT

130 PPINTTAB(10)"8 CHANNLL A/D CONVERTER"

140 P¥INT:PRINTTAB(13)"(SPACE RAR EXITS)"

150 PRINT:PRINT:PRINT:PRINT:PRINT:PRINT

160 FORA=1TO3000:TEXT £
170 FORAITOLA:PRINT:NEXT

130 GOSUB 470

190 7=53335

200 E=61319

210 FoRA=0TOT Table 7.4. Eight Channel A/D
220 POKEB,A .

o (AT Converter Display

240 S=z+A*128

250 GOSUB 300

260 GOSUR 560

279 NEXT

280 £OSUY 410

290 6OTU210

300 REM HUMERLCAL NDISPLAY ENTRY POINT
310 RE!' SCREEN PUKE ROUTINE

320 NS=STRE(N)

330 LeLEN(M$):REM STRING DISPLAY ENTRY POINT
340 FORM=1TOL

350 Q=ASC(MIDS(HS$,M, 1))

160 POKES+M,N

370 RENT

380 1FPEFK(SH")=32THEN 400

390 PORES#M, 32: =141 :COTC 38D

400 RETURN

410 REH SPACE BAR MONITOR

420 POKESIO, 1

430 POREST088,253

440 TFPLER(57088)=239THENPOKES30,0:END
450 POXES530,0

460 RETURN

4 470 RE™M TEXT HANDLING

480 BS="CHANNEL"

490 7=53323

500 PORA=0TO7

510 L§=B$+STRS (A)

520 Sez+AR12R

530 GOSUR 330

540 NEXT

550 RETURN

560 REM BAR DISPLAY CALCULATION
570 N1=INT(H/10+.5)

580 N2=N1-M(A)

590 1FN2=0THENN (A)=31:RETURN
600 IFN2<OTHEN 650

610 FORQL=N(A)TON1-1

620 POKCS+6+Q1,161

530 HEXT

440 COTO 680

650 FORQL=N(A)TOMISTEP-1

660 POKES+6+QL, 32

670 HEXT

680 N(A)=N1
630 RETURN
oK
100k
SK6
X Pln16(F0f channel 0}

C
T 100n
(GND) O SK6

PINt
Fig. 7.4. Divide by two network

{VReE)

.
A
apPROX é‘ o 18 '6 PIN
o < HEADER
" INTO SK6

l‘\OOnJL 100n
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Fig. 7.5. Connection of 2 axis joystick to A/D converter
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3 HEADER
INTO SK6

R3 100n
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Fig. 7.6. Connection of light sensor to A/D converter
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The left hand end of R1 could have been connected to the
2-55 volt reference source at pin 2 of SK6, but this is easily
overloaded {(maximum loading about 1k), and it is more pru-
dent to use the pair of dropper resistors shown; or alter-
natively a 2-5 volt zener could be used. With the circuit of
Fig. 7.6, quite small changes in light level may be discerned;
and by using an l.d.r. on each channel, pattern recognition
experiments may be undertaken. For such an application
nine {or better still, sixteen) would be a more appropriate
number of light sensors to use, in which case a second
multiplexer could be added, either driven by one port of the
PIA or VIA, or using a second 74LS75 latch, for which pur-
pose the decoded line W7 has been taken out to pin 4 of
SK6 on the Analogue Board. In such an application it should
be noted that POKEing a one to bit 3 at 61319 renders the
analogue switch |C8 open circuit.

TEMPERATURE SENSOR

Thermistors may be used for temperature measurement
using a simple dropper resistor in the same manner as
described for the lLd.r. application, although only fairly high
resistance types are suitable, in order to avoid self-heating
effects.

Far more precise measurement may be achieved for little
extra outlay by using a temperature sensing diode such as
the LM335Z. This is essentially a diode whose forward
voltage is dependent on its temperature in a very linear man-
ner, at the rate of 10mV per degree Kelvin. This means that
its voltage increases by 10mV for every degree Centigrade
above absolute zero (—273°C). Thus at 20°C its forward
voltage will be 2-93. This voltage is unfortunately beyond
the direct range of the A/D converter. But it is easily reduced
with a resistor network such as that shown in Fig. 7.7. This
will produce a reading of about 146 at 20°C.

To improve the reading precision, a d.c. amplifier with
offset facility can be used between the sensor and the con-
verter. Fig. 7.8 gives a circuit for such an arrangement. With
this the voltage gain of the amplifier can be altered from
unity to about 50 by adjusting VR 1, and an offset of +3 volts
at maximum gain can be achieved by altering VR2. It should
be noted however, that even at quite modest gain settings,
the earth loop caused by using the UK101's mains transfor-
mer to drive the Decoding Module produces hum problems,
and a small fluctuation appears on the reading. To avoid this,
a separate 9-0-9 volt transformer should be used to power
the Decoding Module.

To obtain the highest precision with the LM335Z (1°C
error at room temperature) it should be used in conjunction
with a 10k potentiometer as in Fig. 7.9, and the poten-
tiometer adjusted to give an output as close to 2-982 volts
as possible at 25°C,

The d.c. amplifier of Fig. 7.8 may also be used for increas-
ing the sensitivity of the converter for use in other applica-
tions, such as d.c. voltage measurement etc.

AUDIO DETECTION

The circuit of Fig. 7.10 allows sound levels to be
measured with the A/D converter. Like the temperature sen-
sor amplifier of Fig. 7.8, it uses a 741 op. amp., but no earth
loop hum problems arise in this case because no offset is re-
qguired, and pin 2 can be taken down to earth. The values of
R1 and C1 in the integrator following the diode detector cir-
cuit should be selected to give a time constant appropriate
to the use to which the unit is to be put. Generally speaking
this should be somewhat greater than the sample repetition
time of the program driving the converter. In the case of the
8 channel display program of Table 7.4, a time constant of
about one tenth of a second is appropriate, and may be
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Fig. 7.10. Audio Detection using the A/D converter

achieved using 10k for R1 and 10u for C1. For much
higher sample repetition rates, such as those achievable
with the sample 'scope program below, C1 may be removed
completely for certain applications.

DATA LOGGER

The interrupt clock described earlier may be used in con-
junction with the A/D converter to create a simple data
logger. A program that accomplishes this is given in Table
7.5. To use it, load the interrupt clock program in BASIC of
Table 7.2, then load the data logger supplement of Table
7.5. The latter makes use of routines in the former, including
the interrupt clock itself, to implement the data logging func-
tion. When RUN is executed, the interrupt clock will operate
as before, but now pressing the space bar will cause a
transfer to the data logger. This requests a start time for
logging in hours, minutes and seconds; then a repetition
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4090 RE INTERFACING UK101l PROGRAM 22
4100 REM DATA LOGGER SUPPLEMEMT

4110 REM T0 BE LOADFED 00 TOP OF

4120 RE!l PROGRAM 19 (THE INTERRUPT
4130 REM CLOCK)

5000 RE{ DATA LOCGER

5020 Fa2:2=53276:NA=0

5100 FORQ2=1TO16:PRINT:NEXT

5110 PRINT,"DATA LOGGER"

5137 PRINT:PRINT:PRINT" STAPT TIME OF RECORDING"

5140 INPUT" HOURS" ; SH
5142 INPUT"  MINUTES™;SM
5144 INPUT" SECONDS" 3 SS

5150 PRINT:PRINT" REPLTI[LON PERIOD OF READINGS"
5160 INPUT"  HOURS";RH

5170 INPUT"  MINUTES";RM

5180 INPUT"  SECONDS";RS

5190 PRINT:PRINT"  NUMBER OF READINGS"

5200 INPUTNR

5210 DIMA(NR,8):DIMAS (2R)

5220 FORQ4=1TO16:PRINT:NEXT

5230 PRINT" NO";TAB(11)"TLME";TAB(33)"DATA"
5500 GOTO2200

5550 REM FNTRY POINT

5560 TFS=SSANDN=SMANDH=SHTHEN5600
5570 GOTO2200

5600 REA DATA AQUISITION

5605 PRINT" ";NA+L;"..";

5610 PRINTTS;

5620 FORQ2=0TO7

5625 1FQ2=4THENQ3=-24:PRINT
5630 POKE61319,Q2

5640 A(NA,Q2)=PEEXR(51319).
5650 PRINTTAR(23+6%Q2+Q3);
5660 PRINTA(NA,Q2);

5670 NEX[

5680 Q3=0

5690 PRINT:PRINT

5695 HA=NA+1:IFNA=NRTHEN6100
5700 CS=0:CM=0

5710 SS=SS+RS

5720 TFSS>S59THENSS=55-60:C5=1
5730 SM=SHRM4CS

5740 IFSM>59THENSH=SH-60:Cli=1
5750 SH=SH+RI+CM

5760 IFSH>=24THENSH=SH-24
5800 G0T02200

6000 PRINT,"EXIT FROM DATA LOGGER"
6010 GOTO6110

6100 PRINT,"DATA LOGGING COMPLETE"
6110 PRINT,NA;"READINGS TAKEN'
6120 PRINTTAB(15)"TIME";T§

6125 PRINT:PRINT

6130 PRINT"TO DISPLAY CLOCK, RUN 2100"
6140 PRINT"TO RESTART LOGGER, RUN 5000"

Table 7.5. Data Logger
Supplement .

100 00CO $SAMPLE SCOFE
110 0000 START=$0230
128 0230 x=8TART

130 0230 i INFUT ROUTINE

140 0230 AEZEDZ LDX START-?
156 0233 AD2F02 EE LDA START-1
160 0236 8DBJEF STA 61319

1706 0239 ACZD02 LDY START-3

188 023C 88 AAd DEY
190 023D Ea NOP
200 023K EA NOP
210 023F EA NOP

220 0240 DOFA ENE AA
230 0242 ADBZEF LDA 61319
240 1245 909002 8TA $0290,X

250 0248 CA DEX

260 0249 DOES BNE BE

270 0248 60 RTS [Py
20 D 06 ¢rn Table 7.6. Assembler Listing
290 024D 00 ek of Sample “Scope

3c0 024E 00 BRK

310 024F 00 BRK

400 02350 $0UTPUT ROUTINE

410 0250 AEZECZ CC LDX START-Z
420 0253 ED?90Z DD LDA 30290.X
430 0256 BDOYEF-STA 41320

440 0259 ACZCO2Z LDY START-4

450 025C 88 EE DEY
4460 0250 £A NOF
470 025E EaA NOP
480 025F EA NOF
490 0260 DOFA ENE EE
G006 0262 Ca DEX

510 0243 DOEE ENE DD
G20 0265 ACH002 JMP CC

period in hours, minutes and seconds; and lastly the number
of loggings required. This latter number sets the dimension
of two arrays A$({l), which records the time of each reading,
and A(l,J), which contains the 8 data values recorded at
each reading.

The program then initiates the continued POKEing of the
time to the centre of the top line of the screen, at the same
time continually checking to see whether the start time has
been reached. When it has, the A/D converter sequences
through its 8 channels, and the resultant data is stored in the
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array for later use. The number of the reading, the time and
the 8 data values are also printed on to the screen. See ac-
companying photograph. The program then waits for the
duration of the repetition period, and again stores and prints
the data measured. If hard copy or cassette recording of the
data is required, an appropriate routine may be added at
6200 to be executed after data logging has been completed.
And as with the interrupt clock itself, the space bar may be
used to exit the data logger.

The logger program is highly flexible, and can take
readings at intervals as short as 1 second, or as long as 24
hours, and the number of readings allowed is limited only by
the memory size of the machine. A 4k machine will allow
some 15 or 16 readings, while with 8k this rises to
somewhere above 110. If memory size is a problem, a con-
siderable saving could be made by storing the measured
data individually in RAM by means of POKE statements to a
protected area. Alternatively the program could be modified
so as to print out, but not to store, the data, in which case
there is no limit to the number of readings taken.

The uses to which the data logger may be put are legion.
It could for example be used to monitor the temperature,
noise, light and humidity levels in a given locality; and
checks could be made on the effectiveness of thermal in-
sulation by recording inside and outside temperature over a
24 hour period. It could also be used to gather data on the
temperature dependence of a resistance, or to record the
voltage decay curve of a CR combination of sufficiently long
time constant. Additionally, the logger could be used in con-
junction with the event recorder using T2 of the VIA
described last month, to log the number of events of a given
kind occurring within any period. Those events could
variously be counts from a Geiger-Muller tube, passages
across a photocell, the occurrence of sound levels above a
given threshold etc. Once the data has been collected from
whatever source, the UK101 can then be used to analyse it
in any appropriate manner, and to present the results
graphically if so desired.

WAVEFORM SAMPLING

The very fast conversion rate attainable with the ZN427
A/D converter—around 50,000 per second—allows the
sampling and digital storage of waveforms at frequencies up
to a few kHz. Using the converter a series of samples may be
taken in very rapid succession, and stored in RAM, from
where they may be analysed at leisure. For example, Fourier
analysis might be performed on the data, or the sampled
waveform could be replayed continuously through the D/A
converter for steady display on an oscilloscope screen. Alter-
natively the UK101 VDU screen could be used to display the
sampled waveform.

For such applications it is obviously essential to use
machine code, since using BASIC would only allow some
100 or so samples to be taken every second. Table 7.6 gives
an assembler listing of a two-part program which has a sam-
pling and replay facility. The first part, which is located at
0230 hex, causes a series of samples to be taken and stored
in RAM above 0290 hex. The sampling rate, the number of
samples, and the channel number from which the samples
are taken are determined by the contents of locations 022D,
022E and 022F respectively, and these may be set up before
the program is run. The second part of the program, which
begins at 0250 hex, allows the replay of the stored data in a
continuous loop to the D/A converter located at 61320 dec.
The number of samples to be replayed, and the replay rate,
are determined by the contents of locations 022E and 022C
respectively, and again these parameters may be set up
before the routine is run.
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A program in BASIC is given in Table 7.7 which loads the
above program, and then controls the sampling and replay
parameters with a series of INPUT statements. The program

- sets the channel number to O, and the number of samples to
100 in lines 280 and 290. These may be altered if required,
though 100 is the maximum number of samples allowed. It
then requests a sample rate from 1 (fast) to 255 (slow), and
after making the sample, requests a replay rate. It then
replays through the D/A converter in a continuous mode,
which can only be exited through a reset and warm-start.

The accompanying photographs show a ‘scope trace of a
100Hz waveform that was sampled and replayed using this
program. The original waveform is also shown. As may be
seen from this, fidelity of reproduction is very good, even

* though no sample-and-hold circuitry has been used in the
A/D conversion.

Sampling with this arrangement is fast enough for the
lower end of the audio spectrum, and the circuit of Fig. 7.10
may be used in conjunction with the sampler to allow sampl-
ing of parts of speech signals and other audio waveforms.

As suggested above, the 100 data samples produced by
the sampler may be analysed at leisure, or modified before
replaying them through the D/A converter. If it is required to
work on more than one set of samples, for comparison pur-
poses for example, the 100 bytes of data may be transferred
to another location using PEEK and POKE commands. The
100 bytes from 0290 hex would then be used simply as a
temporary input buffer for the incoming data.

VDU SAMPLE SCOPE

If no suitable oscilloscope is available, or a larger display
is required, the add-on program of Table 7.8 will allow for
any 40 byte wide part of the sampled waveform to be dis-
played on the UK101 screen. When this program is loaded
on top of the sample scope program of Table 7.7, it requests
an offset factor to be entered (0-60) after the sampling
routine has been executed, and POKEs up a display on the
screen, using the characters 128-135 to achieve a vertical
resolution of 128. The offset factor determines whereabouts
along the 100-wide sample the display is taken from, and
altering this moves the 40-byte wide sample window to left
or right through the 100 bytes of data. If the space bar is
depressed during the display, a new offset factor may be en-
tered to change the position of the window. If a number
greater than 60 is entered here, the program re-enters the
sampling routine so that a new sample may be taken. The
accompanying photograph shows the screen representation
of the 100 Hz signal shown in the oscilloscope trace
photographs referred to earlier. As may be seen, reproduc-
tion quality is quite good given the constraints imposed by
the UK101's low resolution graphics.

CUSTOMISED WAVEFORM GENERATOR

The D/A section of the machine code routine referred to
above may also be used on its own for the creation of
customised waveforms. The 100 bytes of memory space
above 0290 hex can be filled from BASIC using SIN, COS,
LOG, RND, power or other functions of the user’s choice.
The replay routine in machine code may then be executed to
generate the waveform repeatedly, and at speed, through
the D/A converter at 61320.

The number of bytes of digitised waveform sent to the
D/A converter before the sequence is repeated is determined
by the data held in location 558 dec. This may be POKEd
with any value from 1 to 100 so as to achieve a smooth
follow on from the end of one displayed cycle of the
waveform to the next.
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100 RE¥ INTERFACING UK101 PROGRAM 23 Table 7.7. Sample
110 RENl SAMPLE SCOPE PROGRAM P .
rokcosuslGed Oscilloscope in BASIC
130 REM

140 FORA=1TO16:PRINT:NEXT

150 PRINT,"SAMPLE SCOPE"

160 PRINT,"ON CHANNEL 0"

170 PRINT:PRINTQQS

180 GOSUB270

190 POKELL,48:POKEL2,2: X=USR(X)

200 PRINT:PRINT:PRINT" SAMPLE MADE"

210 PRINT:PRINT

220 INPUT" REPLAY RATE (1-255)";RR

230 PRINT:PRINT" REPLAY IN PROGRESS"

240 PRINT" USE RESET KEYS TO EXIT"

250 POKE556,RR

260 POKELL,B0: POKEL2,2 :X=ISR(X)

270 REM INITIALISATION

280 C=0:REM SET CHANNEL

290 N=100:REM SET NO OF SAMPLES (100 = IAX)

300 INPUT"  SAMPLE RATE 1 (HIGH) TO 255 (LOW)™;R

310 IFR<10RR>255THEN300

320 POKE559,C

330 POKE558,N

340 POKE557,R

350 RETURN

360 REM MACHINE CODE PROGRAl

370 REM LOCATIONS 560 TO 615

380 DATA 174 , 46 , 2, 173 , 47 , 2, 141 , 135, 239, 172

390 DATA 45 , 2 , 136 , 234 , 234 , 234 , 208 , 250 , 173, 135

400 DATA 239 , 157 , 144 , 2 , 202 , 208 , 232 , 96 , 0 , 0
410 DATA O , O, 174 , 46 , 2, 189 , 144 , 2, 141 , 136

420 DATA 239 , 172 , 44 , 2, 136 , 234 , 234 , 234 , 208 , 250
430 DATA 202 , 208 , 238 , 76 , 80 , 2

440 FORC=0 TO 55

450 BEAD I

460 POKE 560 +C, I

470 NEXT

480 RESTORE

490 RETURN

205 REM INTERFACING K101l PROGRAM 24

206 REM GIVES SCREEN DISPLAY OF

207 REM SAMPLED WAVEFORM

208 REM LOAD ON TOP OF PROGRAM 23

210 G0T07000

7000 REM SCREEN DISPLAY ROUTINE

7050 INPUTZZ

7060 IFzZzZ<0 OR ZZ>60THENLLN
~60-2

1070 Lamed 1 Table 7.8. Supplement to Sample

7110 rorg=170l6: PRInT:nEXT O8cilloscope for Screen Display

7120 S=656 4+22+40 Of Waveform

7130 FORN=CTO40

7140 HeINT((PEEK(S-N))/2)

7150 H1=INT(H/8)

7160 H2=INT((H-~H1*8)}

7170 POKEN+X-64*H]1,H2+128

7200 NEXT

7250 POKES30,1

7260 POKE57088,253

7270 IFPEEK(57088)<>239THENT260

7280 POXE53C,0

7290 GOTO7000

A NOTE ON THE USE OF NEW MONITORS

All programs in this series are fully compatible with the
UK101's original monitor, and with Technomatic’'s CE1
monitor. But difficulties may arise with other new monitors
when using the 3 or 4 programs that contain machine code
routines located at 0230 hex, such as the Interrupt Clock
and the Sample Scope program. The reason for this is that
monitors such as Cegmon, Wemon and Compshop’s new
monitor use some of the space above 022A hex for
scratchpad purposes. With Cegmon this space can be kept
free by disabling the screen editor, and using the original
screen handling routines. But to get around the problem
more generally, an alternative set of programs have been
prepared for the Interrupt Clock and Data Logger, and the
Sample Scope, which relocate the machine code routines at
the top of memory. There is no space to list these programs
here, but they are included in the cassette containing the 24
numbered programs from this series, available from
Technomatic Ltd.

On Wemon and Compshop’s new monitor, but not on the
CE1 or Cegmon, the IRQ vector has also been relocated, and
this must be accounted for in programs such as the Interrupt
Clock and Data Logger, which make use of IRQ, by modify-
ing lines 720, 740 and 760 of the assembler listing in Table
7.1. Further details on this modification are given in the data
supplied with the cassette, since the shifted version of these
programs must in any case be used with these two monitors.
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Constructor’s Note

In order to improve stability in the offset adjustment on
the D/A converter op amp 1C11, R10 on the Analogue Board
should be increased to 47k. _J

Filling the data space using the program below will
produce an even triangular wave made up of exactly 100
samples:

2000 FORA=0TO99

2010 B=4xA

2020 IFA>49THENB=4x(99—A)

2030 POKEG656+A,B

2040 NEXT

2050 GOTO300

The accompanying photograph shows the waveform
produced using this program. As may be seen, its shape is
good, and since it is constructed of a relatively large number
of samples, its true step nature is not apparent in the
photograph. It should be noted when creating other
waveforms using the machine code replay sequence, that
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although the storage space for the wavefbrm begins at 0290
hex, this location is the /ast rather than the first to be
accessed, so that the /ast byte of waveforms placed into
these locations for subsequent replay should be at 0290
hex, the first being at 0290+N-1, where N is the number of
samples to be replayed.

CONCLUSION

Although this is the final article of the present series, it by
no means exhausts the possible applications of the UK101
Decoding Module and Analogue Board. Further applications
are planned for future issues of P.E., and it is hoped that
ideas will also be contributed by UK101 and Superboard
users through the columns of P.E.'s MicroPrompt.
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D.LY. KITS FOR SYNTHESISERS, SOUND EFFECTS

P.E.MINISONIC MK2 SYNTHESISER

A portable mains operated miniature sound synthesiser with
keyboard circuits. Although 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 {exc.KBD R’'s & tuning pots —
see list for options available) and PCBs (inci. layout charts)
KIT 38-25 £80.14
£1.00
See our list

“"Sound Design” booklet
Knobs. skts, sw's

P.E. 128-NOTE SEQUENCER

Enables a voitage controlled synthesiser to automatically play
pre-programmed tunes of up to 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 basic comps, PCBs and charts

Set of text photocopies

Knobs, skts, sw's

KIT76-7 £35.56
TEXT 76 £1.36
HW 76 £6.62

P.E. 16-NOTE SEQUE NCER

Sequences of up to 16 notes may be programmed by the pane!
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, PCBs & charts KIT 77-8  £109.72

ELEKTOR CHOROSYNTH

A 2}-octave Chorus synthesiser with an amazing variety of
sounds ranging from violin to celio 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 sophisticated synthesiser for the advanced constructor
who puts performance before price.
Set of basic comps, PC8s (as publ.)
Set of text photocopies
Knobs, skts, sw's

KIT 66-14 £255.45
TEXT 66 £7.83
See our list

ELEKTOR DIGITAL REVERB UNIT

A very advanced unit using sophisticated i.c. techniques instead
of mechanical spring lines. The basic delay range of 24 to 90mS
can be extended up to 450mS using the extension unit. Further
delays can be obtained using more extensions.

Main unit basic comps and PCB (as publ.JKIT 78-3 £49.95
Extension unit comps and PCB KIT 78-4 £39.95
Text photocopy TEXT 78 86p
Knobs, skts, sw's HW 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

BASIC COMPONENTS SETS include all necessary
resistors, itors, i s, potenti s
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 unless “as published’.

PHONOSONIGS

MAIL ORDER SUPPLIERS OF QUALITY
PRINTED CIRCUIT BOARDS, KITS AND

3 - E
@ By 8 wih Acrm

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.

Basic 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 ‘hole 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 pick-ups, tapedeck or
tuner, and for most headphones. Designed with RIAA equalisa-
tion.

8asic comps, PCB & chart KIT 104-1 £9.79
Text photocopy TEXT 104 85p
Knobs. & sockets HW 104 £2.50

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

A 3 watt mains powered amplifier suitable for instrument practise
or as a test gear monitor. Drives B or 15 ohm loudspeaker.

Basic 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.

8asic comps, PC8 & chart KIT 109-1 £5.80
Text photocopy TEXT 109 55p
Knobs, skts, sw's & probes HW 108 £3.17

P.E. GUITAR SUSTAIN

Maintains the natural attack whilst extending note duration.

Basic comps, PCB & chart KIT 75-1 £6.99
Text photocopy TEXT 75 38p
Knobs & sets HW?75 91p

P.E. AUTO-WAH UNIT

Automatically give Wah or Swell sounds with each note played.

Basic comps, PCB & chart KIT 58-1  £10.11
Text photocopy TEXT 58 58p
Knobs & skts HW58 £1.26

ELEKTOR WAVEFORM CONVERTER

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

P.E. SWITCHED TONE TREBLE BOOST

Provides switched selection of 4 preset tonal responses.

COMPONENTS TO A WORLD-W!DE
MARKET
ELEKTOR FUNNY TALKER
Incorporates a ring modulator, pper & f Y dul to

¥
produce fascinating sounds when used with speech & music.

Basic comps, PCB (as publ.) KIT 99-1 £9.60
Text photocopy TEXT 99 40p
Knobs & skts HW 99 £1.22

ELEKTOR FREQUENCY DOUBLER

For use with guitars & other electronic instruments to produce an
output one octave higher than the input. Inputs and outputs may
be mixed to give greater depth.

Basic comps, PCB (as pubi.} KIT 98-1 £5.48
Text photocopy TEXT 98 20p
Knobs & skts HW 98 £1.24

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. Qutput
amplitudes, depth & rate are variable. May be fed to one or two
amplifiers.

Basic comps, PCB & chart KIT 101-3 £17.68
Text photocopy TEXT 102 65p
Knobs & skts HW 102 £2,53

P.E. MINISONIC WAVEFORM
CONVERTER

A simple converter that fi the
waveform to produce triangle and sine outputs. Ideally one
should be used with each Minisonic VCO.
Basic comps, PCB & chart
Knob, skts. switch

KIT 36-1  £3.98
HW 96 99p

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

P.E. PHASER

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

Basic comps, PCB & chart KIT 88-1 £10.91
2-Notch extension, PCB & chart KIT 88-2 £6.36
Text photocopy TEXT 88 68p
Knobs, skts, switch HW 88 £1.63

ELEKTOR PHASING & VIBRATO

Includes manual and automatic control over the rate of phasing &
vibrato. Slightly modified to aiso 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 B different switchable effects
that can be further modified by manual controls.

Basic comps, PCB & chart KIT 42-4 £7.68
Text photocopy TEXT 42 28p
Knobs & skts HW 42 £1.85

P.E. GUITAR OVERDRIVE

Sophisticated versatile fuzz unit incl. variable controls affecting

WE ALSO SELL
COMPONENTS
ASK FOR OUR LIST

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.

N. B. Eire, C.I., B.F.P.O and other countries are subject to
higher export postage rates.

apply to
photocopies.

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

N the fuzz quality whilst retaining attack and decay, and also pro-
li):bzh:l:?sczszhch TE‘)\% gg czﬁ;: Basic comps, PCB & chart KIT 89-1  £4.34 viding filtering. Usable with most electronic instruments.
B Text photocopy TEXT 89 78p Basic comps, PCB & chart KIT 56-3 £11.22
Knobs, skts, sw's HW 89  £1.89 Text photocopy TEXT 56 68p
ELEKTOR SEWAR Knobs & skis HW 56  £2.29
For use with Elektor Analogue Reverb to give greater flexibility to ELEKTOR RING MODULATOR
the reverb effects. Compatible with the Formant & most other synthesisers. P.E. SMOOTH FUZZ
Basic comps, PCB (as publ.) KIT 101-1  £18.19 Set of basic comps & PCB (as publ) KIT 87-2 £6.84 Basic comps, PCB & chart KIT91-1 £6.52
Text photocopy TEXT 101 60p Text photocopy TEXT 87 38p Text photocopy TEXT $1 55p
Knobs, skts, switch HW 101 £2.44 Knob, skt HW 87 75p Knobs & skts HW 91 £1.22
ADD: POST & HANDLING ADD 15% VAT EXPORT ORDERS ARE WELCOME but to avoid

delay we advise you to see our list for postage rates. All
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 GEH

TERMS: C.W.0.. MAIL ORDER OR COLLECTION
BY APPOINTMENT (TEL 01-302 6184}
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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 UK. 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 CtoC, 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 374p ea.

P.E.6-CHANNEL MIXER

A high specification stereo mixer with variable
input impedances
Basic comps & PCB's
: KiT 90-8 £56.43
Extra 2-channel set with PCB
KIT 90-9 £10.21
Set of Text photocopies TEXT 90 £1.50
Knob, skts, sw's See our list

RHYTHM GENERATORS

Several available, including programmable 16
beat 64000 pattern, and pre-programmed 15
pattern using either M252 or M253 rhythm chips.
A selection of effects instruments circuits is also
available.

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 Ampiifier. and
has full manual control over the A.D.S.R.

functions.
Basic comps, PCB & chartKIT 50-1 £8.03

Text photocopy TEXT 50 58p

Knobs, skts HWS0 £1.32
P.E. TRANSIENT
GENERATOR

An ADSR envelope shaper without VCA, and
additionally providing Repeat-triggering enabling
a synthesiser 1o be programmed for mandolin of
banjo effects.
Basic comps, PCB & 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.
Basic comps, PCB & chartKIT 81-J £3.90
Knobs, sets HwW 81 £1.18

P.E. TUNING FORK

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

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 & chartKIT 69-1 £8.19
Text photocopy TEXT 69 58p
Knobs, skts, sw's HW 69 £1.56

DIGITAL EXPOSURE
UNIT

Controls up to 750 watts in § second steps up 0
10 minutes, with built-in audio alarm.
Basic comps, PCBs KIT 93-3 £23.45
Text photocopy TEXT 93 £1.20
Knobs, skts HW 93 £2.48

P.E. DISCOSTROBE

A 4-channel light show controlier 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, skts, sw's HW 57 £7.30

P.E. CONSTANT DISPLAY
FREQUENCY COUNTER

A 4-digit counter for 1Hz to 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, skis, 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 & chsrtKIT 30-1 £4.37
Text photocopy TEXT 30 28p
Skts HW 30 32p

P.E. DYNAMIC NOISE
LIMITER

Very effective stereo circuit for reducing the hiss
found in most tape recordings.
Basic comps, PCB & chartKIT 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 HW 62 44p

BEST

BEST SELLERS . .. SERVICE
*
RECHARGEABLE CELLS by SANYO-CADNICA. Size AA 93p, € 227, 0 3.76. PP3 4.10 1
CARRUERS PP 4 15 ﬂ,’usassz C.0760 A ESE": EB[‘J’;E‘:ES
CH. PP3 475 AA 4.95.A.C,
PLASTIC BOXES PB1 116 x 77 x 35mm 62p COMPREHENSIVE
Breadboards Euro 5 7ON, Veroblock 363 PRICE LIST
Bimboard 8.03, Buzzer 6-15V 80p {Vahd 3 mths }
CAPACITORS polystyrane 47-4 700pF ea 7p C280 .01 6p, 1 7{), 22 98 {full range} COVERING
Polyester (PCM 7.5mm) 001 6p. 0047 7p. 056 8p. 1 9p. (PCM 10mm) 1uf 26p CATALOGUE ‘81
{Many more values in this m\ge)
Vténg::oﬂaﬁcng 10I0pF 2.08, 500pF 321 ACCESS AND
ELECTROLYTL AN BARCLAYCAROS
CONNECTORS }'’ jack plug 32p, ski 12p 3 5mm jack plug 17p. skt 14p, 2 5mm 12p
S s 4 s 3 B 65 ACCEPTED
Quick test mains block 5.25 EVERYTHING
Fuse holders 20mm panzl 12!:, chassis 6p BRAND NEW &
HALL-EFFECT devices from 1.83N ARANT
Heat sinks Power 1 25° CAW 285, linger type T03 25p, 70220 25p GUARANTEED
INTEGRATEO CIRCUITS — hundreds of types 741 18p, 555 23p, CA3140E 40p. HARD T0 FIND

LM380N 99p. LM3914N 2 88, S566B 214, TCA965 1.20 \TEMS
IC holders 8 pin 9p, 14-40 pin 1p per pin
KNOBS, screw fittings }'’ from 16p KEEN PRICES &

Loudspeakers 2.1/2'' B or B4 ohms 93p DISCOUNTS
Magneto resistors from 1 80

Meters, panel B0 x 45mm 50uA-1A ea 4 80. SPECIAL
Opto LEDS red 7p, ysliow Sg, green ) 1p. ultrabright 21p all colours QUANTITY
LED drivers UAA] TO/UAATED ea 152 DISCOUNTS

POTENTIOMETERS carbon 20mm dia 100R-2M2 tin, 220R-4M7 log single 29p. 1K
2M2 lin, 8K7-2M2 fog duals, ea 81p Add 51p if required with switch SPEEDY

Sliders mono 72p, stereo 1.18, bezel 34p TURN ROUND
Wirewound 25R-10K, 3 watt sa 150 ON ORDERS
PRINTED CIRCUIT MATERIALS. 300 x 150mm S/S SRBP 125, ligt 190. 500gm

ferric chlonide lab grade 3 40. Positiv 20 photo resist 75mi 165 Etch resist pen 1.05 NO P/P CHARGES
silver paint 3g 4 14N Relays 12v col 3P2W 104 contacts 2.90. Resistors W IW, W ONUK CWD
5% ea 2p Metal oxide TR5 2% 5p. film MR25 5p. ORDERS DVER
SEMICONDUCTORS 1N4007 6p. 1N4148 3p. ACAZN3055 70g, BC107-9 tamily

T4p. BL182/212 family 9p, BFR34A B3p, BFTE5 119, C10601 45p. TIP31A/324 ea £575 (Add
44p, TIPA1A/42A ea 45p, TIP2955/TIP3055 ea 55p handting charge
Solder 500gm 80/40 20SWG 7 30N of 40p 1f under)

IRONS Antex C. CCN, CX or X25 ea 4 40N Oryx 50 temperature controlled 11 50N
1SO-TIP cordless with charger 24.00N B

SWITCHES slider OPOT min 18p. std 20p. Wavechange 1P12W. 2P6W, 3PAW, 4P3W
ea 40p. Time switch 13A 3 on/3 ofl per day 14 B8N. Min tog les silver contacts SPDT
57p. OPDT 80p. 3POT 164, 4PDT 275 DIL gold plated 4PST 95p. 10PST 210

*
PLEASE ADD 15%
VAT T0 TOTAL
VALUE OF ALL

Mniature drills, 12V dc TITAN 10.28N. TITAN kut 17 06N, Stand 12 00N ORDERS
Tools CK pliers 4 70, cutters 610, strippers 4 95 *

Vero waning system kit 442, wire 117

Computers Nascom 1 built £140.00N Shop Hours -
NASCOM 2 kit £29500 complete (less 8 x 4118's £22500N). P/S kit, 3 amp 8-530:
32 50N, 16K RAM kit 110 00N Sats. 9—1 pm.

ELECTRDVALUE LTD. DEPT. PE/7, 28 51 Judes Road, Englefield Groen. Egham. Surrey TW20 OHB.
Phone Eghem 33603 (STO 0784 . Londen 87). Telex 264475
Northern Branch {Personal Shappers anly) 680 Bumage Lane. Burnage, Manchestar M19 1NA Phane {0B1) 432 4945

ALL KITS INCLUDE
SPECIALLY DESIGNED
PRINTED CIRCUIT
BOARDS

MORE KITS AND
COMPONENTS
ARE IN OUR LISTS

PRICES ARE CORRECT AT TIME OF PRESS.
E. & O.E. DELIVERY SUBJECT TO AVAILABILITY.

PHONOSONICS
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Wilmslow
Audio

THE firm for speakers!

SEND 50p FOR THE WORLD'S BEST
CATALOGUE OF SPEAKERS, DRIVE UNITS,
KITS, CROSSOVERS ETC. AND DISCOUNT
PRICE LIST.

AUDAX @ AUDIOMASTER @ BAKER @
BOWER & WILKINS @ CASTLE @ CELESTION
® CHARTWELL @ COLES @ DALESFORD @
DECCA @ EAGLE @ ELAC @ EM|I ® FANE @
GAUSS @ GOODMANS @ HARBETH @
{ISOPHON @ I.M.F. @ JORDAN @ JORDAN
WATTS @ KEF @ LOWTHER @ McKENZIE @
MISSION @ MONITOR AUDIO @ MOTOROLA
® PEERLESS ® RADFORD @ RAM @ ROGERS @
RICHARD ALLAN @ SEAS @ SHACKMAN @ STAG
® TANNOY @ VIDEOTONE @ WHARFEDALE @

WILMSLOW AUDIO (Dept. P.E.)

35/39 CHURCH STREET, WILMSLOW,
CHESHIRE
Tel: 0625 529599
FOR MAIL ORDER & EXPORT OF DRIVE UNITS, KITS ETC.

Tel: 0625 526213
(SWIFT OF WILMSLOW) FOR HI-FI & COMPLETE SPEAKERS
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MICRO TIMES

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

CROFTOM OFFER

* % % THIS MONTH’'S SUPER SAVERS * * «*

MEMORIES 14 254
2114 450ns. £1.45 £1.40 AL e 2o
2114 300ns. £1.85  £1.50 2708 450hs. £2.95 £2.75

FROM TOSHIBA TC5515P £3.85 each.
4K CMOS RAM (1k x 4) 450ns.

£3.85. £3.45 2716 450ns. £3.25 £3.15
CMOS RAM 5101 each £3.45 5
Qe 25+ 2732 Intel type £9.90 each.
4116 200ns. £1.45 £1.40
4116 150ns £1.90 £1.85
HM6116P-3. Special £19.95 each. Buy 5 off for £49.00.

{16k 150ns).

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

n AY-3-8910
Complete kit £160 plus 15% VAT. £1 P&P. G1 SOUND COMPUTER CHIP

Uses Motorolas powerful MC6809 CPU. Features:
4K/8K/16K ROM 2K RAM, ACIA, PiA, 8080 —Fult softwar¥ control of sound generation.
simulated 1/O, RS-232 Handshake. 8 ssl, —Interfaces with most 8-bit and 16-bit

Baud Rastes, Manual includes: 11x17in.
Schematic parts list. User notes. Software
listing s and more!

MiCroprocessors.
-3 independently programmed analog out-

Bare £48°° puts.
Uses 6809 6850: 6821 - b%ymsse‘; -Two 8-bit general purposs I/0 ports.

~-Single +5 volt supply.
**SPECIAL PRICE £6.95°°
Data 50p. Large S.a.e. please.

ADM ONS (2716) £24.00
Data avsilable. S.a.e. please.

9” Crofton Monitors
P4 White £64.97 P31 Green £78.20

[STOCKISTS IN ALL AREAS WANTED]|

Shugart
Floppy Disk Drive

No case, no power supply
5V4"S.5.5.D. SA400 £146.05
5Y4"D.S.S.D. SA450 £280.31
8"S.S.S.D. SA800 £337.52

Ikegami 12 Monitors
P4 White £166.50 P31 Green £179.97

3 fully interlaced

CCTV Camera

only £103.50

Lens extra.
REFURBISHED VIDEO CAMERAS\
ALWAYS AVAILABLE

The above prices include All major credit cards @

VAT. Carriage extra. accepted. Small sur-

charge.

Phone or write to

CROFTON ELECTRONICS LIMITED

35 Grosvenor Road, Twickenham, Middlesex TW1 4AD. Tel: 01.891 1923/1513

Low Profile
D/Face Wipe THYRISTORS
DIL Sockets. C106D 28p
40 pin 3% {1 INTERSIL ICL 7880 £2.25
28 pin 29p TIL 32 asp Volla'ge Convener..Naw ex-slock.‘
24 pin 25p | 1509 10pred | * Simple conversion of +5V Logic supply to
3;‘; p:g gg: TIL232 18p green +5V supplies.
18 :m 18p Hg :g 1188’;:21'1' * Simple voltages multiplication (V out
14 pin 18p | 11228 20p red =(-In.Vin).
B pm. i 12p TIL220 12p red * 99.9% typical open circuit voltage con-
gyanmles 100+ TIL224 . 18p version efficiency.
iscount 5% TIL31Y £5.50 | * 98% typical power efficiency.
LINEAR IC'S TIL312/3 £1.00 | * Wide operating voltage range 1.5V to
NE555 18p | TIL321/A £1.15 10.0V.
:gi?gs ggpp TIL330A £1.15 | » Easy to use, requires only 2 external non-
LM301AN 28p criticat components.
LM311P Aop DATA AVAILABLE 50p. targe S.a.e.
LM318 £1.5 CPU's please.
LM324N 43p | 6502 £5.45
LM339N 43p [ 6504 £7.25
g Bl a8
P X
LM380 8sp | 8080A £a15 | JUSTARRIVED FROM VERO
LM3900N 438 8085A £6.45 $100 Prototyping Boards.
LM3914 £2.1 280 £5.45 Microboard Pattern 06-2175L  £18.40°
tm?gégo gf;g 280A £6.45 Square Pad Universal Pattern 06-
- 2338F £18.40
SN76477N £1.70 Prototypi
typing Board for your
o o0 |SuFroRTDEVICES APPLE/IT2020 £8.37°
UA733 75p | 6522
UA747 60p | 6532 £7.78
Torsen 128 | 8820 £150 :
. 1. FLOPPY DISC CONTROLLERS
TLOBICP 40p {6845 £1500 | Ep1771 £19.50
TLO82CP 788 6850 £1.95 ED1791-2 £32‘00
TLOBACN £1. 6852 £3.30 N g
LM3302 95p | 8212 £1.76 | WD1691D £14.50
IIA%QSO £17.;2 gg;g 51.75 WD2143-01 £5.00
3.95 *SPECIAL Complete Pkg. £80
1489 78p {8255 £4.10 i q
8726 £1.50 | z80 CTC. £4.25 includes FD1791-2+WD1691D
8728 £1.50 | 280 Fi0 £4.26 | +WD2143-01.
8T95 £1.60 | ZBOACTC £5.40 Individual Data available 50p per copy.
ZB8OAPIO £5.40 Large 50p S.a.e. please
ENCODER/ Z80 DMA £16.00
TRANSMITTER ZBOADMA £18.00
e e |SREE,  EER
RECEIVER/ 280 510/1 £18.00 | COMBO CHIPS
DECODER 2Z80AS10/1 £24.00 intended for Z80 Usage.
LM1872 £1.90 |2808510/2 £18.00 280 Combo Chip (MK3886) 2}
VOLTA Ryeargs £2400 ) meg (1)
nscuurrons SOUND CHiP  £1.70 |  Z80A Combo Chip (MK3BB6N-4) 4 meg.
7805 5v 55p . ) .
7812 12V S6p Iskssﬂlle) (éhlg ve{_satlle
7395 13V 23 | GENERATORSN76477N
100mA is ideally suited for VEROBLOC SOLDERLESS
78L05 5V 29p | 2pplications such as BREADBOARD
78112 12V 29p 3'.‘32‘32 S 360 refiable contacts.
500mA a"ects boxes and toys. Will accommodate any size of IC.
e o |pata £1.2 Can be fully interlocked one with another.
FE 5 §0p Large S.a.e. SPECIAL PRICE £3.55 each.
(]

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 Bandolered
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-g,/

DIODES: in4148 3p each Min order quantity - 15 items
£1-60 per hundred

DIL SWITCHES: Gold plated contact in fully sealed base - solve those
programming problems
4 Way 86p each. 6 Way £1-00 each 8 Way £1-20 each

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.
ALL PRICES INCLUDE VAA.T. & POST & PACKING — NO EXTRAS
MIN. ORDER - UK £1 00 OVERSEAS £5 CASH WITH ORDER PLEASE J

KITS FOR BEGINNERS

ARQUSE THE MICRO CHIP INTEREST IN THE YOUNGSTERS STARTER KITS.

LIGHT ACTIVATED
ULTRONIC FLY SWITCH %sg:rgglscomuus
REPELLER Used for automatic lighting
A must for campers. control, elec. appliance con- Fun Kit.

Features: trol, electronic gun burglar

-LED indication. alarm and auto-open door Easy to assemble.
—Eockgl size case. systemn.

—Low Power consumption. i Case included.
Kit + alt parts + case with in- Switchifon/oHa200W e loc:

5 liances.
structions for easy asssembly. app A i
Battery not included. 5;;;85;;;,,; instructions for | wonderful game.
3 5
£4.75° '£5.75' SPECIAL "£5.45
gnnen//va INFORMATION ?
lease add 50p P&P. It is our policy to offer you brand new,
Plus 15% VAT to all orders. TR il spec. %evlges Y e

EX:ORT ORDERS ACCEPTED.

5% P&P on total order. VAT not
ap licable. Prices subject to change without notice.
CESS/BARCLAY CARD WELCOME.

STORAGE CABINETS

Metal Cabinets 12" wide x 53"
deep, finished blue with trans-
parent plastic drawers.

e | =) == = Type H No.of Drawers Price
Lj (ins) Sm MedLge
1118 11 15 2 1 £10.75
1633 16 30 2 1 £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:
Millhill Supplies {Tools),

E 35 Preston Crowmarsh, Benson,

Type 1838 Oxon OX9 6SL.
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{CS have
helped thousands
of ambitious people
to move up into higher paid
more secure jobs in the field of
electronics — now it can be your turn.

Whether you are a newcomer to the field
or already working in the industry. {CS can
provide you with the specialised training so essential
1o success.

Personal Tuition and Guarantsed Success

The expert and personel guidance by fully gualified
tutors, backed by the ICS guarantee of tuition until
successful, is the key to our outstanding record in the
technical training fieid. 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 trebied and | am expecting a
further increase when my course is completed.”’

City and Guilds Certificates

Excelient job prospects await those who hold one of these
recognised certificates. 1CS 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 & Maintenance

Computer Engineering and Programming

Radio, T.V. and Audio, Engineering & Servicing
Electrical Engineering, Installations & Contracting

Other Carser 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 273J, Intertext House,
London SW8 4UJ
or telephone 01-622 9911 (all hours)

Practical Electronics July 1981

Allthese
advantages...

@ Instant all-weather starting

® Smoother running

@ Continual peak performance

® Longer battery & plug life

@ Improved fuel consumption

@ Improved accelerationftop speed
® Extended energy storage

.Inkitform

SPARKRITE X5 is a high performance top quality inductive
discharge electromic ignition systemdesigned for the electromics
D 1Y world {t has been tried. tested and provento beutterly
rehiable Assembly onlytakes 1 2hours andinstaliation g
even less due 1o the patented ‘clip on easy fitting

The superb techmcal design of the
Sparkritecircuit elininates problems of the
contact breaker There s no nusfire due to
contact breaker bounce whichisehinunatet
electronically hy a pulse suppresston
circuit which prevents the umt firmg of the
pomts bounce open at hugh R P M
Contact breaker burn s ehinunated by
reducing the current by 95% of the norm

There s also a unique extended dwell
circunt which atlows the cot a tonger
penod of ime to storeits enerqy before
dischargimg to the plugs  The urut includes
Bult in state tioung hght - systems function
hght. and secunity changeover switch
Wilt work all rev counters

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

THE KITCOMPRISESEVERYTHINGNEEDED
Die pressed case Ready drilled. alunwmium extruded
base and heat sink. col mounting ¢hps and accessories All kit
components are guaranteed for a persod of 2 years from date of
purchase Fully ilustrated assembly and mstallation ms“‘!ructlons are
included (
Roger Clark the worid famous rally driver
says“Sparkriteelectronicignitionsystems.
are the best you can buy’’

Y Sparkriie

HIGH PERFORMANCE
E AL ELECTRONIC IGNITION
Electronics Design Associates, Dept. PE1179, 82 Bath St., Walsall, WST 3DE

Electronics Design Associates, Dept. PE/7/81
82 Bath Street, Walsall, SW1 3DE. Phone: (0922) 614791

Name
Address

Phone your order with Access or Barclaycard
| enclose chequeiPQ’s for
inc VAT and PP QUANTITY REQ'D

X5KIT £1695 | -

Cheque No

ACCESS OR BARCLAY CARD No

Send SAE «f brochure anly requied

75



When replying to Classified Advertisements please

ensure:

{A} That you have clearly stated your re-
quirements.

(B) That you have enclosed the right remittance.

{C) That your name and address is written in block
capitals, and

{D) That your letter is correctly addressed to the
advertiser.

This will assist advertisers in processing and

despatching orders with the minimum of delay.

RECEIVERS AND COMPONENTS

BLACKPOOL AND THE FYLOE. For components come to
ETESON ELECTRONICS., 15b, Lower Green, Poulton-le-
Fylde. Tel. 885107. Mail order too — S.A.E. lists.

BRANDNEW COMPONENTS BY RETURN
Electolytic C-pachon“‘lsv isv 50V.

0-47, 1.0 - 10 Mfds. — .
22 ‘& 47— 100—7p. (50V ). 22 .
8—11p (4 V—13p) 15V—18p.

»4;9

(50V—10p) 47
1000/25V—18p. 1000/4

bead T: N
01, 022, 047, 1.0 @ 35v, 47 @ 63V — 14p.
2.2/35V, 4.7/26v—18p.  10/26V,  15/16V—20p.
22/16Vv, 33/10V, 47/6V. 68/3Vv & 100/3V—3Qo.
15/25V, 22/25v, 47/10V—35p. 47/16V—80p.
Subminiature Ceramic Caps. E12 Series 100V.
2% 10 pf. to 47 pf.—3p. 56 pf. to 330 pf.—4ap.
10% 390 pi lo 4700 p1—4e.
Vertical Mou Plate Caps. 50V.
E12 22 pt. t0 1000 pf. ES |500 pf. t0 47000 pf—zp.
Polystyrene E12 Series 63V. Horizontal
10 ptf. to 820 pt.—3p. 1000 pf to 10,000 p1~—4p.
Miniature Polyester sovv.n Mtg. E6 Serie:
-01 to 068—4p. I—Sg 15. 22—6{ 33. 47—10p.

B—12p10—1.15—29 2 — 24p.
ogl.r (Polyonor) Film 100V I Mountmg
0047—3p. 01, Mp. -04, -05, 0-1—Bp.
Flm Resi E12 s.r l%.
0-125W mixed _carbon/meta I to  1MO—1p
0-25W Carbon 101 to 10MQ (‘IO% over 1MOQ}—1
{E24 Series av. in W Film to 5M6

0-25W. 0-5wW & 1.0W Matal Film 100 to 2M20—2 p.
1N4148—2p. 1N40O2—4p. 1N4006—8p. 1N400T—7p,
BC107/8/9, BC147/8/9 BC157/8/9, BF195 & 7—10p.
8 Pin ic's. 741 Op. amp.—18p. 555 Timar—24p.
Dil Holders 8 pin—9p. 14 pin—12p. 16 pin—14p.
LED's. 3 & 5mm. Red—10p Graen & Yellow—14p.
Grommets for 3mm. —14§Pp. 2 pce. holdors sSmm.. —2gp
20mm. Q.8. Fuses -15, 25, .5, 1, 2, & 5A—.

20mm.  Anti Surge 100mA. (o 5. OA—Sp
20mm. Fuseholders P.C. or Chassla Mtg.—5p.
Solid At.knobs 15mm.—285, . 25mm.—38p. 30mm.—B0p.
400mW  Zener diodes E24 series 2V to 33v—=8p.

Prices VAT inclusive Post 15p. {Free over £5.00).
THE C.R.SUPPLY CO.
127, Chesterfield Rd., Sheffield SBORN.

5846).

SMALL ADS

- - - ) READERS
The prepaid rate for classified advertisements is 28 i X
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
always be sent registered post. Advertisements, together check both prices and

with remittance, should be sent to the Classified
Advertisement Manager, Practical Electronics, Room
2337, IPC Magazines Limited, King's Reach Tower, . N
Stamford St., London, SE1 9LS. (Telephone 01-261 issues of the magazine.

NOTICETO

availability of goods before
ordering from non-current

BDURNEMOUTH/BOSCOMBE. Electronic components spe-
cialists for 33 years. Foresters (National Radio Supplies),
Late Holdenhurst Road. Now at 36, Ashley Road,
Boscombe. Tel. 302204. Closed Weds.

T & J ELECTRONIC COMPONENTS — Quality components,
competitive prices, catalogue 45p. 98 Burrow Road,
Chigwell, Essex.

1920's GNWARD VALVES, WIRELESS. SAE. Sole Electronics,
PE. 37. Stanley Street, Ormskirk, Lancs. L39 2DH.

2X81, ZX80, Acorn Atom, Sharp PC 1211 software available
- Wide range, low price, fast delivery. Send S.A.E. for
details (state computer) to: BUG-BYTE, (Dept PE), 251,
Henley Road, Coventry.

SOFTWARE

ZX81 AND ZX80 SOFTWARE on cassette. Games, educational
and household programs available, including GCE “0O”
level maths, household manager and telephone index-
/address list. Prices from £2.00. Send S.A_E. for catalogue
to: ROSE CASSETTES, 148, Widney Lane, Solihull, West
Midlands B91 3LH.

Superboard/UK 101
Low Cost Add-Ons

ALL PRICES INCLUDE VAT & POST

8K RAM + 16K EPROM board, fully buffered and
decoded. Top quality PCB — 40 pin DIP connector. All
memory bank selectable in 4K blocks anywhere in
memory. Includes 4K 300ns RAM (2114). Full in-
structions etc. supplied.

Kit £48.99 built and tested £56.99

High speed cassette interface kit, 300/2400/ 4800/
switchable to suit recorder.
Easy to fit kit £16.90.

Enhanced Video Display. True 48 x 32 Display
Full kit and instructions £15.95.

Software for all Superboard/UK101 screen formats.
Chess 1.9 £1.90, Draughts £3.50.

Superboard II Series Il fully built tested and
guaranteed. £169.99.

NORTHERN MICRO el Holmfirth

29 Moorcroft Park (048489) 2062
New Mill S.A.E. for list please
HUDDERSFIELD Callers welcome by appt.

TURN YOUR SURPLUS Capacitors. transistors, etc.. into cash.
Contact COLES-HARDING CO.. 103 South Brink.
Wisbech, Cambs. 0945-4188. Immediate settlement.

CARDBOARD COMPUTOR. Learn Assembly Language
Programming and Computor Architecture. £8.97 inc.
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 3R X.

VLF DETECTOR KITS
PROFESSIONAL AUTOMATIC METAL LOCATOR

The printed circuit Board & Search Head are ready

built & aligned for easy assembly. Discrimination is

by a rising tone for non ferrous & a falling tone
ferrous. Complete kit inc. meter £27.

Discriminating Pulse Induction Kit £48

C.D.I. SYSTEMS LTD,,
Storrington 4830 (Anytime)

BALLARD'S OF TUNBRIDGE WELLS have moved to 54,

Grosvenor Road, no lists. S.A.E. all enquiries phone
Tunbridge Wells 31803.

76

Marick UK 109 Software on Tape
Computer Products | ¢,y ui fusmes 8K Home Frence
Doyt PEc 8K Nuclesr Holocsust 5K Space Defander
1, Bravksome Closs. 4K Alien Imvadars 4K UK 101 Braskout

- 4K Snakes and Ladders 4K Drawing Maching
DEVON TQ3 16A 4K The My-my Game 4K Fruit Maching

Oudy £3.60 wach. Each game comes on individus! cassettes
8K Ou.-t for the Golden Crown
Adventure game you've been waiting for!
Search thiough the anmh m the Mountaing in the Wesi for the Golden Crown of the
late King Tnaric
The game cames with & maneat giving the History of the Goiden Crewn, and intructions
for playing the game, £5.50
Balloon Race 8K
Manoeuver your bafloon tvrough the Gorss Bush Tracks without mishap An originet game
‘that we think you will find vary challenging snd quita frustrating. Oudy £4 60
Programmable Sound Generator
We supply the P.LB. {and manusl describing softwars, hatdware, construction details with
2 1spa containing 8 demonsteatien and experiownt program) — you supply the components
a»‘wnmiulldmmﬂcmn‘wnmwmgg:mmnolmm-mmmv
.

S1X GAMES { I K) for the ZX80 Pontoon, Guess the Number,
Battleships, Slot Machines (1 & 11), Maths Quiz, Maze (1 &
I1). Cassette with full instructions for £3.00 from: P.
Bramwell, 87. Anderson Crescent, Great Barr, Birmingham
B43 7ST.

COMPUKIT 4K game ‘Seek and Destroy” with running score
etc. Cassette £2.50 including circuit for optional low cost
sound. Alan Stott, 29, Hounds Road, Chipping Sodbury,
Bristol.

BOOKS AND PUBLICATIONS

BOOKS BOOKS BOOKS. Large range of radio and electronic
books in stock. Send SAE for lists. Servio Radio, Dept.
PE7 156-158, Merton Road, Wimbledon, London SW19
1EG.

O0UT OF PRINT Book Service, 17, Fairwater Grove (E),
Cardiff. Send SAE for details.

ANY SINGLE SERVICE SHEET £1 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
Street. Larkhall, Lanarkshire. (0698 883334).

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. 272J Intertext House, London SW8 4UJ
Tel. 01-622 9911 (all hours)
State if under 18

TECHNICAL TRAINING
Get rhe training you need to move up 1nto a higher
F aid job. Take the first step now—write or phone 1CS
or details of ICS specialist homestudy courses on
Radio, TV, Audio Eng. and Servicing, Electronics,
Computers: also self-build radio kits. Full details from:

ICS SCHOOL OF ELECTRONICS
Dept. 272J Intertext House, London SW8 4UJ
Tel. 01-622 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. 272) Intertext House, London SW8 4UJ
Tel. 01-622 991 1 (all hours)

State if under 18
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TELEVISION COMPUTER
COMMUNICATION &
RADAR SERVICING

TWO YEAR full-time Modular
Diploma course to include a high
percentage of practical work.

@ ELECTRONIC PRINCIPLES
® MONO TV & CCTV

@ COLOURTV & VCR
®

MICRQELECTRONICS &
DIGITAL TECHNIQUES
® COMPUTERS &
MICROPROCESSORS
® COMMUNICATIONS &
RADAR
Each of the above Modules are 13weeks
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.

CAREERS in Marine Electronics. Courses commencing
September and January. Further details, the Nautical
College. Fleetwood FY7 8JZ. Tel. 03917 79123.

TUITION

PAY AS YOU LEARN, postal mathematics tuition. 23. St.
Lukes Close. Middlestown. Wakefield.

SERVICE SHEETS

BELL'S TELEVISION SERVICES for Service Sheets on Radio, Tv,
etc £1.00 plus S.A.E. Colour TV Service Manuals on request.
S.A.E. with enquiries to B.T.S. 190 Kings Road, Harrogate,
N. Yorkshire, Tel:(0423) 55885.

FOR SALE

MAPLIN CABINET and extras for Disco Project. Cost £90.
want £60 o.n.0. All V & C. Will deliver. Phone Inverness
32897.

ZX80 SINCLAIR built with manual, mains adaptor, leads.
£55. Telephone (0407) 810 689.

PRINTER, PRINTER, PRINTER. Data Dynamics plain paper
printer with supplies. Ideal for UK 101 or similar. £130.
Tel. 01-959 1844,

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.

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 foan, deposit £1.50,
refund £ 1.00. {Prices UK only).

HIYKON LTD. (P), Woodside Croft,
Ladybridge Lane, Bolton BL1 SED.

ULTRASONIC TRANDUCERS. £2.85 per pair + 25p P. & P.
Dataplus Developments, 81 Cholmeley Road. Reading,
Berks.

MINISONIC £180, String ensemble £150, perfect. Com-
plete sound system. 12 channel mixer. Will separate.
01-8662721.

KIMBER ALLEN KEYBOARD, 49 notes, with contacts plus tape
decks. record decks. speakers, scope. Back issues of P.E.
and more. Any takers? Phone 01-237 2828

SUPERBOARD with Cegmon, good P.S.G. Many extras.
metal cased £250. Phone East Kilbride (03552) 37384,

ELECTRONICS MAGAZINES over 100 magazines, mostly P.Es
1964-1977 £20 buyer collects. Aylesbury 21736 evenings.

MISCELLANEOUS

PRACTICAL ELECTRONICS P.C.B’s

Drilled. |-5mm Glass fibre Fry's Roller Tinned
MAR 81 27/28 MHz converter EA236 £1.44
Digitat counter timer EG505/7/9 set £5.29
APR 81 Speech processor EP502 97p.  Intruder

alarm EGS513 £1.82
MAY 81 Digi Sounder EG518-20 set of two £4.39

Multimeter EC 21/2 £229  Thermometer EC 20 98p

For full hist and current peb’s send SAE. Pcb's also produced to customers own
masters. Trade enquiries welcomed. Write for quote. CWO Please. Postage —
add 35¢ postage and packing to complate order. Europe 70p.

PROTO DESIGN
14 Downham Road, Ramsden Heath,
Billericay, Essex CM11 1PU. Telephone 0268-710722

SEEN MY CAT? 5.000 odds and ends. Mechanical. Electrical.
Cat Free. Whiston Dept. PRE. New Mills, Stockport.

ENAMELLED COPPER WIRE
SWG 1lb b b
10-19 2.895 .70 0.85
20-29 3.05 1.75 0.95
30-34 3.45 1.90 1.00
35-39 3.76 2.10 1.15
40-43 4.95 2.75 2.15
44-46 5.90 3.50 2.40

FREE WIRE TABLES WITH EACH ORDER.
INDUSTRIAL SUPPLIES,
102 Parrswood Road, Withington,
Manchester 20.

Prices include P & P in UK.

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 38p. 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. |

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.
(PE26)

11 Percy Avenue, Ashford, Middx. TW15 2P8B.

insertions. | enclose Cheque/P.Q. for £

ORDER FORM PLEASE WRITE IN BLOCK CAPITALS

Please insert the advertisement below in the next available issue of Practical Electronics for .........ccccociviinnnn

{Cheques and Postal Orders should be crossed Lioyds Bank Ltd. and made payable to Practical Electronics).

Send to: Classified Advertisement Manager
PRACTICAL ELECTRONICS

GMG, CI

Rate:

ified Advarti
King’'s Reach Tower, Stamford Street,
London SE1 9LS.

28p per word, minimum 12 words. Box No. 60p extra.
Company registered in England. Registered No. 53626. Registered Office: King's Reach Tower, Stainford Street, London SE1 9LS.

Dept., Room 2337,

Telephone 01-261 5846
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BURGLAR ALARM EQUIPMENT. Latest Discount Catalogue
out now! Phone C.W.A.S. Alarm 0274 682674.

BIG EARS

SPEECH

INPUT
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 8 PACKING PLEASE ADD VAT AT 15%
PLEASE STATE COMPUTER. UK101. SUPERBOARD, NASCOM2
PET, TRSB0, ETC.

MICROGRAPHICS

Colour Conversion for

UK101/NASCOM 1 & 2 Superboard KT £45
{Modulator included} BUILT £60

MAKE YOUR OWN PRINTED CIRCUITS
Etch Resist Transfers — Starter pack (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. layouts
in magazines by simple ghotogrnphlc process. Full
instructions  supplied. sheets (20 x 25cm)
negatlve paper and 2 sheets (18 x 24cm) positive
film £1.80.

20p stamp for lists and information. P&P 35p/order

Closed for holidays July 20th to August 15th

P.K.G. ELECTRONICS

OAK LODGE, TANSLEY, DERBYSHIRE

SECONOHAND ELECTRONIC TEST EQUIPMENT including os-
cilloscopes. generators, PSU’s. Norfab, Telephone Potter
Heigham {(069-27) 721.

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 etc, receives Rugby 60KHz
atomic time signals, built-in antenna, 1000Km
range, ACCURACY, £54.80.

60KHZ RUGBY RECEIVER, as in MSF Clock,
serial data and audio outputs, £15.70.

Each fun-to-build kit includes all parts, printed

circuit, case, postage etc, money back assurance so

GET yours NOW. Assembled to order.

CAMBRIDGE KITS
45 (FU) Old School Lane, Milton, Cambridge.

COLOUR MODULATOR KIT £12
RGB in, PALIUHF out BUILT €18

Please add VAT at 15% to all pnices
Barclay/Access orders accepted on telephone
LLANM Dower House, Billericay Road,™ ygq
Herongate, Brentwood,
UART  essex cmi33so
SYSTEMS Ltd Telephone: Brentwood (0277) 810244

BRAND NEW. NDT SURPLUS, BARGAIN PACKS! 10 7400 £1,
10 BC 183L £1, 10 BC 213L £1, 2 7805 £1. Prices include
VAT. Postage 25p. CWO to: MICRO MUSICAL LTD,,
The Old Vicarage, 37, Wood Lane, Shilton, Coventry CV7

DIGITAL WATCH BATTERIES. Any sort 75p each + p.p. Send
S.A.E. or 15p with number or old battery to Disclec, Y, 511
Fulbridge Road, Werrington, Peterborough PE4 6SB.

Cabinet and Flightcase Fittings

s and

; sths, Coverings
Sockets, (

sion Driv

Horns.
Send 30p Postal Order for illustrated catalogues to

ADAM HALL (P. E. SUPPLIES)
Unit G, Carlton Court, Grainger Road,
Southend-on-Sea, Essex SS2 5BZ.

SUPERB INSTRUMENT CASES BY BAZELLI, 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
faciities at very competitive prices, 400 models to choose
from. Sﬁppliers only to Industry & The Trade. BAZELLI
(Dept. No. 23), St.” Wilfrids, Foundry Lane, Halton, Lan-
caster, LA1 6LT.

THE SCIENTIFIC WIRE COMPANY
PO Box 30, London E.4. 01-531 1568.

ENAMELLED COPPER WIRE
SWG 1lb 8oz 40z 20z
81029 2.76 1.50 0.80 0.60
3010 34 3.20 1.80 0.90 0.70
3510 39 340 200 1.10 0.80
401043 475 2.60 2.00 1.42
44 10 47 590 3.40 2.39 2.00
481049 1596 9.68 6.38 3.69
SILVER PLATED COPPER WIRE
650 3.75 2.20

14 t0 30 1.40
TINNED COPPER WIRE
14 to 30 385 236 1.34 0.0

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.

PSYCHOTRONIC GENERATDRS, gravity lazers, electro-
kinesis, electroptography, skinvision, SAE 4''x9".
PARALAB, Downton, Wilts,

NEW 32.7KHz ULTRASONIC ALARM

QUARTZ LOCKED + PANIC FACILITY
No alignment — No interaction between units. KITS INC F/G
PCB ABS BOX HARDWARE ALL COMPS. Single unit con-
struction — screw connections. 240V operation with battery
back up option. 15ft. detection range internally preset. Delay
on leaving and entry. Invalid movement delay. self cancelling
alarm, approx 2 mins. Latching alarm for panic — ext.
resetable with keyswitch. Solid state drive 12VDC @ 25mA
and Relay Contact 240VAC 3A ALARM KIT UAQ+P
£21.65. Built and Tested £29.65. Keyswitch in Box £6.95.
Multitone Sounder 12VDC @ 25mA 95db £9.20. All prices
inclusive - CWO - UK.

GJD ELECTRONICS, 105 Harper Fold Road,

Radcliffe, Manchester M26 ORQ.,

CLEARING LABORATDRY: scopes, generators, P.S.U’s,

9LA.

bridges, analysers, meters, recorders, etc. 0403-76236.

UK101 - SUPERBOARD

Two really great additions to the UK101 from Computer User
Aids.

1. PROGRAMMABLE GRAPHICS

128 User defineable graphics for
any UK101. No cuts are made to
the board. Simply connect using
cables supplied.

HI RES Graphs, 3D drawings,
technical graphics, maths, chess.
Almost any imaginable symbol
may be created.

COMPLETE KIT - No extras needed — Includes PCB, chips, sockets,
jumpers and even demo tape. £67.85 inc. VAT P&P or add £4.50 for
ready built.

2. PROGRAMMERS AID

Extra fast renumber, trace, find, delete and many more. All on EPROM.
No eprom board required. Simply plug onto existing board and go.
Suitable for Cegmon, Newmon, Synmon etc.

ALL THESE ROUTINES IN EPROM - £21.00 inc VAT P&P.

Write or phone now for details of the UK101 User Group and of our
other products. These prices apply to members of the User Group only.
Membership just £4.60 per 6 months.

COMPUTER USER AIDS

9 Moss Lane, Romford, Essex.
Telephone Romford 64954.

Inner London Education Authority

LONDON COLLEGE OF FURNITURE
41/71 Commercial Road, London E1 1LA

Department of Musical Instrument Technology

COURSES IN ELECTRONICS FOR THE
MUSIC INDUSTRY

T.E.C. DIPLOMA IN MUSICAL INSTRUMENT STUDIES

(2 year full time specializing in Electronics)

T.E.C. HIGHER DIPLOMA IN MUSICAL INSTRUMENT
TECHNOLOGY

(2 year full time specializing in Electronics)

The Electronics options of these T.E.C. courses allow the student to
specialize in music industry application.

Suitable students would be interested in both music and electronics and wish
to combine them within this course.

Application forms and further details are obtainable from
the Senior Administrative Officer at the College.

LOW COST

AUDIO SIGNAL

GENERATORS
MODEL 146-9
{Sine & Square Waves}

10Hz-100kHz
Very low distortion {x0015%)
£41.40 (or in kit form £35.65)
p.p. andins. £2
With frequency meter £67.50.

ALSO economical model 113
Sine/Square. 1 volt into 600. Dist .02%.
£31.60 (Kit version £26.50) p.p. £1.

TELERADIO ELECTRONICS
25 Fore Street, Edmonton, London N9 OPE

3
S.A.E. for leaftets . . . Closed all day Thursdays ... 01-807 3719’
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710-14 50p[LM13600
ALLERS BY APPOINTMENT ONL 7438 228 144p
il g,
- P Sp
DELTATECH [t
o | MC3340P
62 NAYLOR ROAD, LONDON, N20 OHN SRt o R
Tel: 01-445 8224 AY-1-1320 1 730
L922 485p
clude VAT. Add 35p P&P AY-1-5050 Mngg :ggp
L P
= AY-3-1270 | ML929 160
Minimum Access Order £4 . N 9 NES3T 1500
Discounts on items marked * AY-3-8912 o Nestas s0n
10 off 5%, 20 of 10%, 40 off 20% m AY-5:1224A " INESE2 400p
p | NES: Gl
CERAMIC CAP (50V) DIODES VOLTAGE _ |AY-5-1317A |NES65 138p
33pF to 50nF ap [0Ad7 8p |REGULATORS 25p | NES6E  160p
oAsls  80|500mA: AY-5-4007D |NE567 160p
POLYSTYRENE CAP {50V) OA200  &h|CM320H-540p 20p|NES71  485p
10pF to 1000pF P |0A202  6p|LM320H-24 | CA3018H 70p| RC4136 92p
POLYESTER CAP (100V)* INg16  dp EL PRt kel Hv e
nF to 6BnF 6p, 100nF 7p, 150nF [ 1N4148 — 4p|200mA. g 85 2&88 2-9;5"
8p, 220nF 9p. 330nF 10p, a70nF | INA00T/2 8p|LM342P-12* | c,30a6n 70p | SNT6023N
n';,GBOnH b, TuF 1ap, 1u5 16p, | 1N4003  Spi  30P| Ca3048 2a5p 023 0p
2u2 20p, 3u3 20p, 4u7 20p. 1N4006/? 8o iM79M 12 | CA3054N 40p| SN76115AN®
ELECTROLYTIC CAP {uF/V)* 1N5400 11p 0| SAJ0B0E 188 | sn76477 000
1/25 1o 47/25 6p, 68/25 7p,|1N5401 12p|1Amp: Ea3090has | TAAB2 1 2905
100/25 8p, 15025 9p, 160/25 Bp, | IN5402 13p|7805°  70p e | [ S
200/12 64y 250/12 7p, 220/25 10p; | 1N5408* 13p| 7812/15 70p| a3 1308 90k | 1onser 2300
470/25 13p, 500/30 12p, 470/40 7818/22 70p| SA31IOETE T e
15p, 640/16 8p, 1000/10 10p, 905 B0p| CA3 ) a0E B Ok TGS 1300
1000/40  30p, . 1500/40  35p. |OPTO ELEC- | 7912/15 80p 60E 110p | TBAB10S110p
TRONICS ICL7106 920p | TBAB20 80p
2200/6V3 12p. 7918/24 80p
M 2N§777 40p 1CLBO38CC TDA1004335p
SWITCHES D271 40m| TMYRISTORS 350p | TDA1008355p
Toggle 3A/250V DPDT 350 [50P71 65 ICM7555 92p | TDA1022660p
Rotary 2A/250V DPST 30p P1AA/B00V" 23p| | £35 1N 52p [ TDA1024120p
Stide DP 3 Way 15p | 0135 100m| MAGRI06E) | [F326N 350 | TOA2020335p
DILSWITCH3WaySPDT B0 1704 110p| (Clog0] P|LM1OC 460p|TLO71 ~ 52p
3 Way SPST SSP|pL707 110p| 124/100V* LM301AN30p | TLO72  97p
3 Way SPST 80P | PNDB00 80| (AC1Ser) “OP| (M308N a5p | TLO74 150p
RESISTORS {IW 5%)* 8A/400V? 75p M 1aoP | Tloss  8on
10 Ohms to 10 Mohms 2p LEDs® ( OROLA) LMg;ﬁNzog" %‘,’%‘ 123‘,
[M324N & ®
PRESETS (-15W Hrztal)® & & 5™ TRIACS {M3398 70p | UAA170190p
100 Ohms to 2 Mohms 7P| Red 12| 3A/400V 60p| (348N 95p | XR2206 340p
Green  16p| (€2060) [M377N 200p | ZN414 100p
POTENTIOMETERS {}W) Vellow  16p| 1OA/600VM® | [\380N " 90p [ ZN424E 150p
Linear & Lag Scale Rect. Green25; 75p| | M381N 140p | ZN425E 460p
4K7 10 2M 35p P | 15A/600vm* | [M1382N 1300 | ZN1034E 220p
95p
VERO BOARDS (-1" copper) BRIDGE 3oa/600vm=" | L1333 1708
5. B 70p | RECTIFIERS 130p| (m1310N
375" 5" 80p|WO2M  18p| -THYROTEK 140p ISTORS
i i wosm - 20 3 n press fitl Lm1asen® | AC126 22
. 50V"  20p : asp|AC127  22p
ZENER DIODES [400mW) 1A/200V 23p LM1830 172p| AC128  20p
2VZKol83Y 80| 1a/200v_28p| DIAC (M2917 220p | LS12  28p
DIL 18pin  16p | 1A/600V* 29p|ST2 24p | LM3900N55p | LS13 45p
SOCKETS® 22pin  20p |2A/50V  30p LM3909N 75p| AC141  15p
8pin  9p | 24pin  21p |2A/100V* 32p|LINEAR (M3911 138p| AC142  15p
1apn  10p | 28pin  26p |3A/100V 60p|CIRCUITS  |LM3914 280p|ACIS1  17p
16pin  11p | 40pin  35p |3A/600V 75p|709-8  33p|LM3915254p| AC153  25p

AC176 22p | BF185 2Bp [ 2N706  14p | 158 80p | 30 18p | 167 225p
AC187 22p | 8F194 12p | 2N914 20p | 16 a4p | 32 30p | 173 110p
AC187K 30p | 8F195 12p| 2N918  35p | 17 75¢ | 33 38p | 174 99p
AC188 22p | 8F196 12p| 2N1131 20p | 18 85p | 37 35p | 175 90p
AD149 40p | BF197  12p| 2N1132 13p | 19 50p | 38 32p | 177 90p
AF114  30p | 8F224B 14p | 2N1302 35p | 208 100p | 40 18p | 178 150p
AF124  60p | BF244C* 30p | 2N1304 36p | 21 95p | 41 70p | 179 1779
AF125 35p | 8F258 28p | 2N1306 30p | 22° 95p | 42 60p | 180 90p
AF126 55p | BF259 40p | 2N1308 3Sp | 23 25p | 43 1150 | 181 170p
AF127  35p | BFR39  30p | 2N1613 25p | 248 55p | 44 110p | 182 90p'
BC107 11p | 8FRA0  20p | 2N2217 18p | 25 20p | 45 105p | 184 150p
BC108 11p | BFR?79  32p | 2N2219 23p | 27 50p | 46 100p | 185 150p
BC109 11p | 8FRBO  20p | 2N2222A 23p | 28 85p | 47A 75p | 190 120p
BC113  8p | BFX29  25p | 2N2369 17p | 29 100p | 48 75p | 191 120p
8C117 23p | BFX84  25p | 2N24B4 25p | 30 S5p | 50 16p | 192 110p
BC119 10p | BFX87  25p{| 2N2646 50p | 35 110p | 51 18p | 193 110p
8C140 20p | BFX88  25p | 2N2904 21p | 41 85p | 53 16p | 194 100p
BC142 30p | BFYS0® 25p | 2N2905 21p | 42 80p | 54 16p | 195 80p
BC143 30p | BFYS1  25p | 2N2906 21p | 43 95p | 60 16p | 196 99p
BC147 10p | BFY52  25p | 2N2907 21p | 44 95p | 70 35p | 197 80p
BC14B 10p | BRY39 50p| 2N2926G 10p | 47 105p | 72 30p | 198 150p
BC149 10p | BSX19  12p| 2N3053 20p | 4B 60p | 73° 33p | 199 180p
BC157 12p | BSX20 22p| 2N3054 30p | 49 40p | 74 33p

BC158 12p | BU205 200p | 2N3055 45p | 50B 50p | 75 40p | TTL 74LSxx
BC170  6p [ BU20B 210p | 2N3442 140p | 66 55p | 76 33p | LSOO 15p
BC171  10p | MJ2955 110p | 2N3702 11p | 68 25p | 80 §0p | LSO1 15p
BC172 6p | MJE340 52p | 2N3703 11p | 69° 22p | 82 88p | LS02 16p
8C173  8p | MJE305580p | 2N3704 11p | 70B 30p | 83 103p | LSO3 16p
BC177 16p | MPF102 45p | 2N3705 11p | 71 25p | 85 140p | LS04 17p
BC178 16p | MPF104 40p | 2N3706 11p | 72 25p | 86 35p | LSO5 26p
BC179 16p | MPF105 40p | 2N3707 11p | 73 25p | 89 240p | LSO8 25p
BC182 10p | MPF106 45p | 2N3708 11p | 81 28p | 90° 33p | LS10 23p
B8C182L" 10p | OC28 50p | 2N3709 11p | 82 28p | 91 85p | LS11 26p
BC183 10p | OC35 S0p | 2N3710 11p | 86 80p | 92 50p | LS12 28p
8C184 10p | OC72  20p| 2N3711 110 | 45xx 93 36p | LS13 45p
BC186 25p | TIP29  40p | 2N3772 SO0p | 10 9ap | 94 85p | LS14 57p
BC207 13p| TiP29B 42p| 2N3773 250p | 41 99" 95 75p | LS20 20p
BC209 13p | TIP30  40p| 2N3819 21p | 4¢ 1005 | 96 66p | LS21 26p
BC212  10p | TIP30B  42p| 2N3820 40p | ;g 105" 97 200p | LS27 35p
BC212L* 10p | TIP31  30p| 2N3823 70p | ,5 080 | 100 130p | LS30 22p
BC213L 10p | TIP31A* 31p | 2N3866* 65p | 50 Joeh | 105 60p | LS32 28p
BC214 10p | TIP32  40p | 2N3903 15p P\ 107 35p | LS42 750
BC214L* 10p | TIP33  6%p | 2N3904 15p | TTL 74XX 109 60p | LS47 85p
8C2618 23p | TIP33C 70p| 2N3906 15p | 0O 16p | 110 s5p | LS48  110p
BC301 32p | TIP34A 75p | 2N4037 45p | O} 16p | 118 90p | LS73 50p
BC303 32p | TIP35B 200p | 2N4058 10p | 02 16p | 121 35p | LS74 30p
BC328 17p | TIP36A 200p | 2N4059 10p | O3 16p | 122 50p | LS75 42p
BC477 35p | TIP36B 210p | 2N4060 10p | 04 16p | 123 65p | LS76 50p
BC478 20p | TIP41A 60p | 2N4061 10p | 05 18p | 125 50p | LS78 50p
BC547 12p | TIP42A 60p | 2N5458 40p | 06 35p | 126 48p | LS86 40p
BC548 12p | TIP2955 70p | 2N5459 40p | O7 35p | 132 85p | LS90 46p
B8C549 12p | TIP3055° 40p [ 2N6027 30p | 08 20p | 131 §2p | LS92 80p
8C557 14p | ZTX1 12p | 3N128 100p | 09 20p | 145 90p | LS93 70p
BC55B 14p | ZTX109 12p 10 16p | 147 170p | LS95  130p
BC559 14p | ZTX300 14p | CMOS 1 25p | 150 130p | LS96  125p
BCY70 18p| ZTX301 18p [ 40XX 12 20p | 151 70p | LS109  85p
BCY71 18p| ZTX303 18p | 00 16p | 13 30p | 153 70p | LS113  70p
BD115 3%p| ZTX304 23p | O18B° 17p | 14 44p | 154 120p | LS114  46p
BD131 40p | ZTX311 18p | 02 16p | 16 30p | 155 80p | LS122  80p
BD132 40p| ZTX341 22p | 06B 90p | 17 28p | 156 80p | LS123  70p
80135 25p | ZTX500 15p | 07° 16p | 20° 15p | 157 75p | LS132  70p
BD136 25p | ZTX501 15p | 08 85p | 21 40p | 160 100p | LS164 194p
BD137 25p | ZTX502 20p | 09 a2p | 22 26p | 161 99p | LS167  70p
BD138 25p| ZTX503 17p | 10 50p | 23 33p | 162 99p [ LS163 108p
BD139 40p | ZTX504 24p | 11B° 20p | 25 33p | 163 99p | LS221 120p
BD140 40p| 2N696 20p | 12 25p | 26 45p | 164 120p | LS251 150p
BF181 8p| 2N697 20p | 138 asp | 27 33p | 165 120p | LS253 102p
BF184 25p| 2N698 20p | 14 80p | 28 40p | 166 120p | LS279 100p

This supurb power amplifier module is a
dual mode output configuration. i.e. Class
AB low power primary power output
stage, dumping power into a rugged class
B 6 transistor output stage with inbuilt
protection against open and short cir-
cuits and thermal overload. 500w
into 2 ohms, Input sensitivity .775v
RMS {odb) at 25K omhs. Freq. res.
30Hz-25KHz-1dB at full power.
Size 7"'x6%" 'x1%". T.H.D. .1% max.

£57.00.inc VAT. 300w version £47.00

TP 125 AM

The TP125 power amplifier module
will suit all applications where high
power, quality and reliability are

of utmost importance. Qutput pow-
er ratings using PS125 supply:
125w RMS cont. sine wave, 235w
RMS square wave, both into 7.5
ohms. 79w RMS cont. and 145w
RMS square wave into 15 ohms.
Peak power greater than 300w.
T.H.D. 2% @ 125w, 1% @ 50w ref.
1kHz. Size: 6% 'x6%""'x3".

EXCELLENT vaLUE £30.00.

TUAC Ltd . 119 Charlmont Road, SW17

Tel 01672 3137 9080

PRICE INCLUDES VAT. P+P FREE
TO ORDER BY POST. Make.cheques/P.O.s payable to TUAC LTD. or quote
Access/Barclaycard No. and post to TUAC LTD. 119 Charimont Road, London
SW17 9AB. We accept telephone orders trom Access/Barclaycard Holders.
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1Kw DIMMER PAK

+ Full wave control using 8A triacs » Moulded
plastic case — completely insulated = 1Kw
max load filament lamps or inductive loads

+ Easy clip-in fixing » Compact size: 4% x
13/16” x 23/8” {120 x 30 x 60mm). Cut out
size: 4 1/8 x 7/8" (105 x 23mm).

INCREDIBLE VALUE AT onLY £16.95

Four way and eight way facing panels available
as optional extras. Conforms to B.S.800.

4 CHANNEL SOUND
YSEQUENCE TO LIGHT
CHASER - 4LSM1

« RCA 8aTriacs » 1000w per
channel » Switched master
control for sound operation
from %aw to 125w = Speed
control for fixed rate sequ-
ence from 8/minute to 50/sec » Full logic integrat-
ed circuitry with optical isolation for amp protection.

£22.95

bl

TUAC MAIN DISTRIBUTORS = —
[London, Session Music, 163 Mit

Birmingham, George Matthews, 85/87
Hurst St. {Tel 622 1941)
Buckinghamshire, Disco Barn lver,

20 Thorney Lane South, {Tel- 653171)
Canterbury, Socod Music, 9 The Friars,
{Tel- 60948}

Cheshire, Cookies Disco Centre, 126
West St, Crewe, (Tel: 0270 214739)
Edinburgh, Cruiser Sound Supplies, 13
Ferry Rd, Leith, {Tel: 554993}

Exeter, Electrosure Ltd, Fore St,

{Tel: 56687}

Glasgow, Rock Electronics, 149 Glasgow
Rd, OQumbarton, {Tel: 32588).

cham |
|Rd. Tooting SW17. {Tel: 672 3413).

London, Gartand Brothars, Chesham House,
Oeptford Broadway, SE8. (Tel: 01-6924412)
Kingston. ABC Music, 56 Surbiton Rd.,
{Tel: 01-546 9877)

Luton, Luton Disco Centre, 88
Wellington St, {Tel: 411733)

Manchester, A1 Music, 88 Oxford St,

(Tel: 236 0340}

Middtesborough, Salcogien, 43

Borough Rd, (Tel: 242851}

Swansea, Burns Electronic Amplificat-
ion, 63 Ridgeway, Killay, {Tel: 27915}
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AITKEN BROS.

35, HIGHBRIDGE, NEWCASTLE ON TYNE
TEL. 0632 26729

Thandar Digital Multimeters
HANDHELD

PDM35 34 digit LED £39.68
Carrying Case £1.73
AC Adaptor £4.03

TM354 3¢ digit LCD £45.94
Carrying Case £1.73
TM352 34 digit LCD £57.44
Carrying Case £2.01

Post 75p

BENCH PORTABLE

Frequency Counters
HANDHELD
Thandar PFM200. LED.
20Hz-200MHz
GSC MAX SO LED.
100Hz-50MHz
GSC MAX 550 LED.
500Hz-550MHz £917.75
GSC PS500 Prescaler. Extends
range by ten times.

For max 50 £34.50

Postage 75p.

BENCH PORTABLE

£57.27
£56.35

GSC 5001 Counter-timer £212.75
GSC 6001 5Hz-650MHz £224.25
Thandar TF200. LCD.
10Hz-200MHz £166.75
Thandar TP600 Pre-scaler

600MHz £43.13

Postage £1.50.
Send SAE for full spec.

Capacitance Meter
GSC 3001 1pf-199,900uf  £178.25
Tri-Mode Comparitor £178.25
Send SAE for full spec.
Postage £1.50.

DM235 34 digit LED £60.38
Carrying Case £8.86
AC Adaptor £8.69
DM350 34 digit LED £83.38
Carrying Case £8.86
AC Adaptor £5.69
DM450 4. digit LED £113.85
Carrying Case £8.86
AC Adaptor £4.03
TM351 34 digit LCD £113.85
Carrying Case £6.84
TM353 31 digit LCD £96.60
Carrying case £6.84
Send SAE for full spec.
All prices include leads.
Extra accessories
Universal test leads £11.27
Nicads for LED bench models £8.63
40 Kv probe all models £34.44
Postage £1.00.

Oscilloscopes
CALSCOPE SUPER 6
6 MHz bandwidth £186.30
CALSCOPE SUPER 10
10 MHz bandwidth dual

£251.85

trace

THANDAR SC110

10 MHz bandwidth portable £159.85
Carriage included in price.

Send SAE for full spec.
Multimeters
KRT100 IK o.p.v. I0ranges £5.50
Y7206EN 20K o.p.v.
19 ranges £11.95
YN360TR 20K o.p.v. 19 ranges
plus transistor tester £13.95
7081GND 50K o.p.v.
36 ranges £19.95
EM20 20K o.p.v. 17 ranges
mic case £19.50
AT1020 20K o.p.v. 19 ranges
plus transistor checker £15.95
EM30 30K o.p.v. 17 ranges
inc. case £23.95
MM20 20K o.p.v. 22 ranges
inc case, AC current £25.95
MM50 50K o.p.v. 19 ranges
inc case £32.50
360TR 100K o.p.v.
23 ranges £34.50
MMI100 100K o.p.v.
22 ranges £42.50
EM1500 20K o.p.v.
21 ranges £49.95
Carrying Cases
MM100 £14.95
EM1500 £10.30

Postage £1.00.

Generators
GSC 2001 Function 1Hz-100kHz.

Sine Square Triangle £89.70
GSC 4000 Pulse

0.5Hz-5.0MHz £109.25
Thandar TG 105 Pulse

5Hz-5MHz £91.78
Thandar TG 100 Function
IHz-100kHz £90.85
GSC DP1 Hand held digital
pulser £58.65

Post + Packing £1.00.

Logic Probes

GSC LP1 I0MHz £35.65
GSC LP2 1.5MHz £20.70
GSC LP3 50MHz £56.35
GSC LPKI1 Kit 1.5MHz £13.70
Post + Packing 50p.
Send SAE for full spec.

fo_o 0 o 050 0 1\
~
|DISCO BARGAIN ),
= 22’ ROPE LIGHT
- AND CONTROLLER o
with SOUND to LIGHT
P&P o

°l ONLY £59.50

COMPLETE & READY TO WORK - JUST PLUG IN! fqo

ROPE ONLY £45.50 CONTROLLER ONLY £19.50
P&P £1.00 EACH

ol 10 WAY CHASER - 10KW - 64 PROGRAMMES J©

Includes AUTOMATIC & SOUND TO LIGHT

of KIT £49.50 CASE £11.50

P.E. STAR SPINNER

O

[)
[o)

(o]
FULL KIT SAVING £16.60 "
OVER INDIVIDUAL
| price o £109.95 cverRuon L
PRICES INCLUDE VAT — ADD POST & PACKING 60p
ON INDIVIDUAL ITEMS — COMPLETE KIT P&P FREE o
‘ 0‘ Send Cheque or Crossed P.0.’s or Write/Phone your Card No.

FELTGLOW LTD.

1058 LONDON ROAD,

BEXHILL, E. SUSSEX.
(0424) 221686.

Solderless Breadboards
GSC EXP 325 £1.84, EXP350 £3.62,
EXP650 £4.14 EXP48B £2.64,
EXP 300 £6.61, EXP600 £6.95.
Postage 25p.

PB6 £9.95, PB100 £13.57, PBI10I
£19.78, PB102 £26.39, PB103 £41.34,
PB104 £55.14.
Powered Boards
PB203 £68.94, PB203A £97.75,
PB203AK Kit £79.35.

Postage £1.00.

)

Top Priority for

every constructor-

HOME RADIO
CATALOGUE

@ 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,

Soldering Irons

by Antex

TEMPERATURE CONTROLLED
TCSU1 Station with CTC iron + 2
bits £43.96 Post £1.75

Model CX — 17 watt £4.98
Model C — 15 watt £4.83
Model X25 — 25 watt £4.98
S$T3 Iron Stand £1.84

Post 40p.
All spares available.
Send SAE for list and full spec.

N

Education Establishment order accepted.
Phone or send your ACCESS or BARCLAYCARD number.
All prices include VAT.

O
VISA
T

Mitcham, Surrey. 01-543 5659
WE SELL
Q"4 Soooman Un 0 100 watt such No &
pangs over requved Flared Horns
s et
12 50W speakers  public  address
( o = et e
12 1n BOW rasrs. ham  squipment
B Veavr coroma oo S
ol Boom Arm €850
om0 e
T S = €69.95
& ohm
CB Antenna & Accessories CROSSOVERS
in stock now!! B Oelm sy
. 100W 8 ohm 3 way
Special offer Disco Driver 80 £27.95 SO 8 ohm N
Stockists of leading makes of Disco Units Y
& Lighting Equipment. s0W 8 ohm 2 way
CITRONIC, FAL, TK, ICE, All prices include VAT at 15% Mait Orders weicome

OPTIKINETICS, PLUTO.
Give your cabinets the professional
finish.
Send 2 x 14p stamps for illustrated
catalogue.

@) usicrAaFT
. 303 EDGWARE ROAD,

LONDON W.2. ENGLAND

TELEPHONE: 01-402 9729 / 01-402 2898
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NICKEL CADMIUM BATTERIES

with ﬂvmg leads. Number of cells {10 ma:

quired O/P when ordering.

All cells are brand new full spec devices from reputable mnfrs. Al Nickel Cadmium cells (except
PP3) are supplied compiete with solder tags and are 'VENTED' devices suitable for fast charge

CHARGERS - single or dual O/P to charge PP3, AA or SUB 'C’ cells in 12-14 hrs (chargers will
charge 'C’ and ‘D’ cells but with lon?er char?mg time). Units supplied complete in plug top case
in series and type must be specified for each re-

SINGLE O/P CHARGER £5.04
DUAL O/P CHARGER £5.72

TRANSFORMERS
connections £1.67 each.

as used in chargers, 2 x 12 volt 0.25 amp secondarys 240v primary, tag

Data and charging circuits free with
orders over £10 otherwise 30p post.
P&P 10% if order less than £10, 5% if
order over £10. Prices DO NOT
INCLUDE VAT and this should be added
to the total order.

Cheques, P.0O.'s Mail Order to:—

SOLID STATE SECURITY,

Dept. {PE), Bradshaw Lane,
Parbold, Wigan, Lancs.
Telephone 02576-3018.

AA (HP7) SUB'C’ ‘C'{HP11} ‘C’'{HP11) 'D’'{MP2) PP3 RECTAN
0.5AHr 1.2AHr 1.66AHr  2.0AHr 4.0AHr 0.1AHr
'f;:i‘ £0.85 £1:38 £1.69 £2.26 £2.97 £3.79 PULSE TRANS e AN,
25-49 £0.82 £1.28 £1.58 £2.10 £€2.77
50-99  £0.80 £1.24 £1.62 2.02 £2.67 A R e o
100up  £0.70 £1.15 £1.41 £1.87 £2.47 £4.

[PROGRESSIVE RADIO

31, CHEAPSIDE, LIVERPOOL L2 2DY

SENHCONDUCYDRS Texas 038 TOJ power trans. SOE 741 8 pin 22p. NE555 24p. TAG4443 SCR 45p 723 14
PIN REGS. 36p. 61/2 MATCHED PAIRS 70p. 2N50 2 SCR 18p. T(L209 RED LEDS 10 for 7SE BD238 28p.
BD438 28, MFUL’H PUT s 40V, 200mA_ 37 elc . 2N3733 £1.75. Inlra Red 0.2 LEDs 309

ULAR LED's, red, green or yellow 12p och, BY Gp.
MINIATURE MAINS TRANSFORMERS. ALL 240VAC PRIMARY 6-0-6 100mA, 3-C-3 100mA. 12-0 12
50mA, all 75p each. 12V 200mA 76p. 12V 500mA £1.20. 0-6V-0-6V 280mA £1.30.
1.1 [GPU type) 30p. 1:1 plus 1 min. P. C. mounting 60p.
MINIATURE SOLID STATE BUZZER. 33x 17 x 15mm. output at 3 feet 70db, only 15mA drain. operating voltage

LouD Bull:n atd 12 volts 83p. Rotary Aiarm siren, 12VDC., Red plastic body and mounting bracket 68x75mm
. 8 M BELLS, motorised aluminium gong. output 85db at 3 mirs.. 12V DC 65mA, £7.95p.
POCKET MULTIMETER MODEL NHSS 2,000 ohms par volt. 1,000 volts AC/DC. 100mA OC current. 2

resistance ranges to 1 meg £6.50p.

SOLDER SUCKER. High sucnon/lullon nozzle. £4.65p.
TRANSDUCERS. 40KHz REC/SENDER £3.50 pair
HIGH IMPEDENCE HEADPHONES, mono 2 000 ohms imp. transducer type. adjustable band and padded ear
piece £2.7'
SPECIAL OFFER STEREO HEADPHONES. 8 ohms, adjustable, standard stereo plug only £2.95p
INTERCOM UNITS (can be used as baby alarm} supplied with approx. 60" cable. call button, 2 was £5.28 pair, 3
way £7.25p. WIRELESS INTERCOM, 2 units both operate on 240VAC and mains connected. AM frequency
180K Hz.. £29.95p.
MINIATURE TIE PIN MICROPHONE. Omni, 1K Imp.. uses deaf aid battery (supplied) £4.95p. LOW COST
CONDENSER MIKE. Stick type. Omni, 500 ohms. on/off switch, standard jack plug only £2.95p. EMEQ7
CONDENSER MICROPHONE. Highly polished metat stick mike. uni directionat, 600 ohms. 30 18KHz.. on/off
switch only £7.96p.
JACKSONS C280 §0p. S0PF VARIABLE CAPS. 50p sach. MERCURY (TILT) SWITCH 37 35p.
Special clearance offer of tools. (1) Side Cutters, (2) Long nosed Pliess. (3) Heavy duty pliers, insulated handles. all at

CRIDIaPING TOOL. for standard terminats aisc 6 gauas stripper and wire Cutter. insulated handles unly £2.30.
HANNEL AM CB RECEIVER, for car use. operates on 12V DC £7.95p.

CB HAND HELD PA MICRDPHONES with Pressil switch, curly lead, noise cancelling type «

power type « £7.95p.

POWER SUPPLY. 4OV AC input, 13.8V DC out at 3/5 amp £14.75p (+ 75p P&P)

FM MICROPHONE, Electret condenser (ypa tuneable 85-96MHz, arnval distance 50 mtr outdoors lapprox.), size

163 - 35mm £10.25p. (Not licenseable In U.

Cash with order plesse, officisl orders we/came from schools etc., please add 30p post and packing. VAT inclusive.

£7.25p or

SAE for latest illustrated stock fist.

ALL ORDERS DESPATCHED B8Y RETURN POST!|

R ES
TORDIDAL - 76 YPES (5 in CHONES wioV. A NEW SERIES OF
N 00 R\ oV
in A RANCE 70 500V e PRIMEY or 24 P.C.B MOUNTING
TYP SERIES SECONDARY RMS TYPE SERIES SECONDARY RMS lAM I NATED TYPES /
Volts Current PRICE L No. Volts Current PRICE
lXOlO 6+6 2.50 5X012 12+12 6.66
1X011 ~ 9+9 166 5%013  15+15 '5.33 TYPE SERIES SECONDARY RMS
30 1X012  12+12  1.25 £4 48 160 5X014  18+18 4.44 £8 44 No.  Volts Cument| PRICE
VR 1X013 15+ 15 1.00 . VE 5X015 22+22 3.63 . P2401 3+3 0.50
70x30mm  1X014 18+18 0.83 +0.87p P/P 110x40mm 5X016 25+25 3.20 +£1.43P/P P2402 4.5+4.5 0.33
0.45Kg 1X018 22+22 0.68 +080p VAT 1.8Kg 5X017 30+30 2.66 +£1 48 VAT P2403 646 0.2
1X016 25+25 0.60 5X018 35+35 2.28 3Vl P2404 7.5+715 0.20 0 92
1X017 30+30 0.50 5X028 110 1.45 P240S 9+9 0.17 +24pP’P
- 5X029 220 0.72 P2406 12+12 0.12| +/7p VAT
2X010 6+6 4.16 5X030 240 0.66 P2407 15+15 0.10
2X011 9+9 2.11 P2409 20+20 0.07
50 2X012 12+12 2.08 £4 93 6X014 18+18 6.25
VA 2X013 15+15 1.66 . 6X018 22+22 S.11 P3401 3+3 1.00
80x35mm 2X014 18+18 1.38 +£1.10P/P 225 6X016 25+258 4.50 £lo 06 P3402 4.5+4.58 0.67
0.9Kg 2X018 22+22 1.13  |+0.90p VAT VR 6X017 30+30 3.75 . P3403 646 0.50
2X016 25+25 1.00 110x45mm 6X018 35+35 3.2l +£1.73P/P GVI P3404 7.5+17.8 0.40 £l -91
2X017 30+30 0.83 2.2Kg 6X026 40+40 2.8l +£1. 77 VAT P3405 9+9 0.33 | +£30p P/P
2X028 110 0.45 6X028 110 2.04 P3406 12+12 025 +33p VAT
2X029 220 0.22 6X029 220 1.02 P3407 15+1 0.20
2X030 240 0.20 6X030 240 0.93 P3408 17.5+178 0.17
P3409 20+2 0.1
3X010 6+6 6.64 TX016 25+25 6.00 P3410 25:22 0.12
sol g, i a8 e
+ i 35+35 4.28 P4401 3+3 d
80Vl 3X013 i15+¢15 266 £5-41 300Vl 7X026  40+40 3.75 £l 1.66 P4402 4_514_5 ?gg
90x30mm 3X0l4 18+18 222 | +£143P/P 110x50mm  TX025  45+45 3.33 +£1 73P/P P4403  6+6 1.00
1Kg 3X015 22+22 1.81 +£1.04 VAT 2.6 Kg TX028 110 2.712 +£2.01 VAT IZVB P4404 1.8+758 0.80 £2-09
3X016 25+25 1.60 7X029 220 1.36 P440s 9+9 0.66 | +58p P/P
3X017 30+30 1.33 7X030 240 1.25 P4406  12+12 0.50 | +40p VAT
3X028 110 0.72 P4407 15+18 0.40
3X029 220 0.36 8X017 30+30 8.33 P4408 17.5+17.5 0.34
3X030 240 0.33 8X018 35+35 7.14 P4409 20+20 0.30
500 8X026 40+40 6.25 £15 53 P4410 25+25 0.24
4X010 6+6 10.00 VR 8X025 45+45 65.55 .
& 4X011 9+9 e_sg 1 40:7{0mm g%ggg 50l T éSO igo +£2.05 P/P
4X012 12+12 5.0 (] 54 +£2.64
120w 303 13013 5% | £6.38 B 220 231 ABOUT THE NEW LAMINATES
90x40mm  4X014 18+18 333 +£L:¥JP/P 8X030 240 2.08 I.L.P. LAMINATED
1.2Kg 2;&8{2 gg + gg 21(2] +ELITVAT 1.L.P. printed circuit mounted mains transformers have two in-
+ - LL.P. TOROIDALS . 3 . dependent primary windings which can be connected in series for
4X017  30+30  2.00 Only half the weight and height of their laminated 240V or parallel for 120V operation. The two independent
4X028 110 1.09 equivalents. in choice of 110V, 220V . 240V primaries secondaries can also be connected in series or parallel to give a
4X029 220 0.24 coded as follows: (Secondaries can be connected inseries or  wide range of output voltage/current configurations. All are wound
4X030 240 0.0 arallel) . e on split bobbins, eliminating need for a inter-winding screen.
or 110V Primary insert 0 in place of “X" intype number. Breakdown tested to 2000 VAC minimum.
GOODS DESPATCHED For 220V Primary (Europe)insert | in place of "X intype Regulation - 3VA typically 21%; 6VA typically 15%;
number. ) . . 12VA typically 10%
WITHIN 7 DAYS OF For 240V Primary (U.K )insert 2 in place of X" in type number.

Example - 120VA 240V 15+ 15V. 4A=42013.
SEE OUR ADS
ALSO ON PAGES 72 & 73

» CUSTOMER DESIGN ENQUIRIES INVITED. QUANTITY PRICE LIST AVAILABLE,

* FREEPOST FACILITY (U.K. only). Slmply send your order in envelope to FREEPOST to |
address below. NO STAMP REQUIRE

+ TO ORDER Enciose cheque/Postal Order/Mcne Order payable tol.L.P. Electronics Ltd or :

!
{ To:LL.P.ELECTRONICSLTD. CANTERBURY CT2 7EP
|
|

RECEIPT OF ORDER -

FOR SINGLE AND SMALL QUANTITY ORDERS.
Please supply Transformer(s)...........
Total purchase price £..........

Ienclose Cheque [JPostal Orders[]International Money Order ]

qulotey[ourdACCESS or BARCLAYCARD account No. To pay C.0.D. add £1 extra to TOTAL Debit my Access/Barclaycard Account No........................
value of order.
*» Also available from ELECTROVALUE and MARSHALLS. : ------------------------------------------------------
I NAME .. .
A diision of ADDRESS . ... e A e b4 aa
I'LP. ELECTRONICSLTD :
FREEPOST T2 GRAHAM BELL HOUSEROPER CLOSE T S S

CANTERBURY CT27EP.  Phone (0227) 54778 Technical (0227) 64723 Telex 965 780
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CLEF - MUSIC

IFMUSIC IS

ror PIANDS
' ror STRINGS
ror ROTORS
ror RHYTHM

YOUR INTEREST

Since 1972 Clef Products have consistently produced leading designs in the
field of Electronic Musical Instruments, many of which have been published
under the authorship of A. J. Boothman. With musical quality of paramount
importance new techniques have been evolved and the latest musically valid
technology has been incorporated into projects which have been successfully
completed by constructors over a wide range of technical capability.

PIANOS

Kits or Manufactured
SPECIALISTS SINCE 1972

The most advanced form of
Touch Sensitive action
simulating piano key inertia by
patented technique.

SIX OCTAVES £207

(component kits include kevboard and
may be purchased in four stages)

74 OCTAVES £232

Four mixable voices for serious
tone variation plus electronic
chorus and flanger effects. See
lists for Cabinets. P.A. &
Manufactured Pianos.

Back up TELEPHONE advice to
our customers is avatlable direct
from the Designer of all kits
advertised.

STRINGS

P.E. STRING ENSEMBLE

Versatile String Synthesizer with
split keyboard facility and im-
pressive voices. 49 note organ
diode keyswitch system with four
pitches plus two phase Chorus
generator. Kit includes Swell
Pedal.
COMPONENT KIT £174

ROTOR-CHORUS

Comprehensive two speed organ
rotor simulator plus a three phase
chorus generator on a single 8'' x
5'" p.c.b. The kit includes all com-
ponents for mains operation and a
stereo headphone driver p.c.b.
Easily integrated with existing
organ/amplifier system.
COMPONENT KIT £89.00

INTERESTED IN

ELEGTRONIGS ?

TRY A ZEDPACK!
COMPONENTS AT A PRICE
EVERYONE CAN AFFORD
Z1 300 mixed j and } watt reslstors £1-95

150 sq. ins. single slded board. £2:20
150 sq. ins. double sided board. £330
100 Miniature reed switches. £2-30
100 Subminiature Reed Switches. £4-20
SMALL MAGNETS

With hole in

P/8 SWITCH BANKS
These cost a fortune! Were made for
various music centres. Includes Indepen-

i . dent and Interdependent latching types
Z2 150 mixed 1 and 2 watt resistors £1-50 :
; multi pole c/o etc. Can be modified.
Z3 300 mixed capacitors, most lypezl_gs ﬁap‘r‘gsge ' reng"ﬁd‘h 3 Banks for £9.
Z4 100 mixed electrolytics £2:20 orswl chNBanksiIORTong €T
Z5 100 mixed polystyrene caps £2.20  Chrome ot spun aluminium finish.
26 300 mixed printed circuit MINIATURE MAINS TRANSFORMERS
components £1-95 Top quality. Split bobbin construction
Z7 300 mixed printed circuit resistors will give 4-5V-0-4 5V at 250MA. 12”7 x 1}”
£1-45 x 13", alf sorts of uses. ONLY £1
Z9 100 mixed minlature ceramic and 3 for £2-50.
plate caps £t20 PP3 Battery Connectors 10 for S0p.
210 25 assorted pots. £8-50 Miniature Press to Make Switches, Red
211 25 assorted presets, skeleton etc. £1 knob. 3 for 50p.
Z12 20 assorted vdr's and thermistors Subminiature $.P.C.0. Slide Switches.

6 for £1

£1-20 6 for 50p.
Z13 1tb mixed hardware. Nuts. bolts Miniature D.P.C.0. Siide Switches.
self-tappers, sleeving, etc. £1:20 6 for 50p.
Z14 100 mixed, new and marked, full spec. Standard 2P. 3 Position Slide Switch.
transistors. Pack includes:— BC148, 4 for 50p.

BF154, BF274, BC212L, BC238, BC184L,

4 x HP11 Battery Holders (2 x 2 Fiat type)
PBC108 and, or lots of similar lype'; b

with leads. 2 for S0p
Assorted Fuse Holders including 20mm,
Z15 100 mixed diodes including:—zener,  P.C., Panel and chassis types. Pack of 7
power, bridge, signal, germanium, for 50p.
silicon etc. All fuil spec. £4'95 3:5mm Jack Sockets, switched. En-
Z16 20 1N4148 £1 closed type. P.C. or panel mounting.
Z17 20 1N4003/10D2 £ With nuts and washers. 4 for 50p.
Z18 20 assorted zeners, 1 watt and 42(:m;6 9 Section, Chrome on Brass Tetescopic

Aerial. Plugs into any 3-5mm socket.
Z19 12 -125” TIL 209 RED. LED'S £1 Approx 25” extended £1 each. 3 for £2-50.
Z20 10 Assorted switches, including push Hi Power Infra Red Transmitter 5mm
button, slide, multipote, miniature etc. LED. TIL 38 60p ea. 3 for £¢-50.
Crystal Clear 3mm LEDS very pretty
Red, Green, Yellow. 10 of one colour £1.
10 of each £2 50.

ALTERNATOR RECTIFIERS |
Make lovely 60 amp bridges. Ideal for |
High Power Battery Chargers,
Type 4AFl. Set of 4 (2 neg. case + |
2 pos. case) £2.

Fantastic value, £1-20.
UHF MODULATORS
Video In UHF out. Calibrated to channel 36
{625 line UHF) housed in metal box 2}
2” % }” with 9/ coaxial lead, TV plug and
£2:50 ea. 3 for £6,

connection data,
Aluminium finlsh slider knobs, standard
fitting. 10 for £1
200uA Minjature level/batt. meters, as
fitted to many cassette recorders. 90p
Deluxe FIBREGLASS printed circuit
etching kits.
Includes 100 sq Ins, of copperclad F/G
board. 11b ferric_ chioride, (made for U.S.
army to MIL, SPEC.), 1 dalo etch resist pen,
abrasive cleaner, tweezers, etch reslstdish
and instructions. OUR PRICE £5-95
1lb of FeCl. £2-25.

To: “GEMINI ELECTRONIC COMPONENTS" DEPT PE
“THE WAREHOUSE" SPEEDWELL ST. LONDON S.E.8.
Where shown. Send Cheque® or Postal Order. Plus 60p P&P. and 15% VAT.

Please Quote ZED Code. *Schools etc, SEND OFFICIAL ORDER
ZED PACKS now available for Callers at 50 Deptiord Broadway, London, S.E.8.

Special Purchase enables us to
ofter Mullard €280 Poiyester Capa-
citors (Ligquorice Allsorts) at the
unbeatable price ot £2 for t00 mixed.
£15 for 1000. These consist of factory
clearance lots i.e. spillages, floor
sweepings, cosmetic rejects etc.

KEYBOARDS

Our Square Front Keyboards are
chosen for their superior feel to
the discerning musictan whilst giv-
ing adequate physical strength for
the high impact playing present in
the Piano application.

49 NOTE C-C £25.00 QUANTITY
73 NOTE F-F £41.00 ENQUIRIES
88 NOTE A-C £49.50 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
Generator in an attractive metal
case with finished case, hardware
and wire.

KIT — £79.00 BUILT — £114.00

BE PREPARED WITH
THIS DETECTOR

B THIS DOSIMETER WILL AUTOMATICALLY DETECT
GAMMA AND X-RAYS.

M UNIT IS SIZE OF FOUNTAIN PEN AND WILL CLIP IN
TOP POCKET.

W PRECISION INSTRUMENT, METAL CASED,
WEIGHT 20z,

8 CONTAINS 3 LENSES. @ RUGGED CONSTRUCTION.
B MANUFACTURERS CURRENT PRICE OF A SIMILAR

MODEL OVER £25 EACH. FREE RECHARGE
AFTER PURCHASE  f§—

OUR PRICES INCLUOE V.AT., 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, Bramhall,
Stockport, Cheshire SK7 1AH 061-439-3297

82

Standard model
0-50r0-50R
ONLY

£6.93

Post & Packing 60p

British design and manu-
facture. Tested, calibrated
and guaranteed. Ex-stock
delivery by return.
Be prepared.,
buy whilst available.

404 EDGWARE ROAD,

LONDON W21ED
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NEW 1981
MODERN ELECTRONIC
CIRCUITS REFERENCE

MANUAL

by Markus Price: £32.50

RADIO AMATEUR HANDBOOK

by ARRL 1981 ed. Price: £8.00
THE ART, OF ELECTRONICS

P. Horowitz Price: £13.50
WORLD RADIO T.V. HANDBOOK

1981 edition Price: £10.50

ELECTRONIC PRINCIPLES 2nd ed.
A. P. Malvino Price: £4.35

MANUAL OF ELECTRONIC SERVICING
TESTS & MEASUREMENTS

by R. Genn Price: £10.00
INTRO. TO DIGITAL FILTERS
by T. Terrell Price: £6.95

MICROPROCESSORS & MICRO-
COMPUTERS FOR ENG. STUDENTS &
TECHNICIANS

by B. Wollard Price: £6.65

USING CP/M A SELF TEACHING GUIDE
by J. Fernandez Price: £6.75
#*ALL PRICES INCLUDE POSTAGE*®

THE MODERN
BOOK CO.

BRITAIN'S LARGEST STOCKIST
of British and American Technical Books
19-21 PRAED STREET
LONDON W2 1NP
Phone 01-402 9176
Closed Saturday 1 p.m.

BAKER £69
50 WATY Post £2

AMPLIFIER

Superior quality ideal for Halls/PA systems, Disco's and Groups. Two
inputs with Mixer Volume Controls. Master Bass. Treble and Gain
Controls. 50 watts RMS. Three loudspeaker outlets 4, 8. 16 ohm.
AC 240V (120V available). Blue wording on black cabinet.
BAKER 'ISOWattAMP IFIER4 | £89
LER/LIGHT DIMM “acy 10
build kit. Con\mls up lo 480 watts AC mains. Printed Circuit, £3
DELUXE MODEL Ready Built. 800 watts

STEREO PRE-AMP KIT. All parts to build this pre-amp. 3 inputs for
high medium or low gain per channel. with volume control and P.C.
Board. Can be ganged to make multi-way stereo mixess, £2.95

Acorn .. Cover 11
Adam Hall (P.E. Supplras) . 78
Aitken Bros. . . . . 80
Ambit a5 . 44
Barrie Electronics . . 7
B.LET. ... a o o . . 4
Bi Pak ... 5 . - 13
Bolster Instruments o o - o a o 77
Boss Industrial Mouldings . 14
British National Radio & Elec(mmcs School 8
Cambridge Kits 5 . . 78
C.D.l. Electronics Svslems L. 76
Chromasonic Electronics . ... 6,7
Clef Products 5 5 . . 82
Computer Components (Taleplav) Cover 1l
Crofton Electronics o a o 74
C.R. Supply . 76
C.UA. a oo . a . 78
Delta Tech o ac as . 79
Ooram ... . . 12
Dziubas M. o0 14
E.D.A. S . . . a0 75
Electrovaiue a0 o 7
Electroware (O.K. Machme & Tool) 5 5 37
Feliglow . . .. 80
Gemini .. . oo . 82
GJD Eleclromcs . . . 78
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Hameg Ltd . o a0 22
Heathkit o . . 4
Henry's Radio . . . 14, 82
Hiykon Ltd. . . . 77
Home Radio co . . . 80
ICS Intertext . . 75, 76
ILP Electronics ... oo . 72, 73, 81
Industrial Supplies o . 77
L & 8 Electronics - - . 12
London College of Fumnure . . 78
London Elactronics College . . 77
Maplin Electronics a0 Cover IV
Marick . . . . . . 76
Marshall A. aa 60
Microcircuits o . 16
Micro Peripherals (Mlghty M|cro) . a1
Micro Times o a 74
Midwich tompulers 22
Millhill . . . . 74
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Musicraft . a0 . - 80
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Parndon ... . - . oo 74
Phonosonics . 70, 71
P.K.G. Electronics . . 78
Progressive Radio . . . . 81
Proto Design . .. . . 77
Radio Component Specialists . 83
Radio & T.V. Components . . 16
Rapid Electronics . o . .. 8
Saxon Entertainments . . . 53
Science of Cambridge .. .. . 10, 11
Scientific Wire Co. . 78
Solid State Security . . . 81
Swanley Electronics . . 4
Technomatic . . 84
Teleradio . . . . . 78
Tempus . . .. . L L 49
Titan . 5 . . 44
T.K. Electronics . . . - . 9
TUAC. o o . a0 79
Videotone . . b 33
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William Stuart Systems ... 78
Wilmslow Audio... . o 71

NO
BATTERIES
NO WIRES

ONLY

£37.99

PER PAIR

+ VAT £5.70
. +P&PL21S

The modern way of instant 2-way communications.
Just plug into power socket. Ready to use. Crystal
clear communications from room to room. Range
4-mile on the same mains phase. On/off switch.
Volume control. with ‘buzzer’ call and light indicator.
Useful as inter-office intercom, between office and
warehouse, in surgery and in homes. Also F.M. 2
;::lzla?gel “touch™ model £55-95 + VAT £8:40 + P& P

NEW AMERICAN TYPE CRADLE
TELEPHONE AMPLIFIER

N - £18.95
I i
+P&P£1.65

Latest transistorised Telephone Amplifier, with
detached plug-in speaker. Placing the receiver on to
the cradle activates a switch for immediate two-way
conversation without holding the handset. Many
people can listen at a time. Increase cfﬁcnency in
office, shop. workshop. Perfect for *“conference”

calls: leaves the user's hands free to make noltes.
consult files. No long waiting, saves time with long-
distance calls. On/off switch, volume control, con-
versation recording, model at £20-95 + VAT £3-15.
P& P£I-65

DOOR ENTRY SYSTEM

No house/business/surgery should be without a
DOOR ENTRY SYSTEM in this day and age. The
modern way to answer the door in safety to un-
wanted callers. Talk to the caller and admit him
only if satisfied by pressing a remote control button
which will open the door electronically. A boon for
the invalid, the aged, and busy housewife. Supplied
complete d.i.y. kit with one internal Telephone,
outside Speaker panel, electric door lock release (for
Yale type surface latch lock): mains power unit,
cable (4 pairs) 50 ft. and wiring diagram. Price £59-95 +
VAT £9-00 + P & P £2-25. Kit with two Telephone's
£69-95 + VAT £10-50 + P & P £2-45.
10-day price refund guarantee on all iten.y
WEST LONDON DIRECT SUPPLIES (PE7)

SOUND TO LIGHT CONTROL KIT MK 11
Complete kit of parts, printed circuit. Mains transformer.
3 channels. Up to 1,000 watts each. Will operate from
200MY to 100 watts signal source. Suitable for home f1 5
Hi-Fi and all Disco Amplifiers. Cabinet extra £4-50. Post 95p
200 Watt Rear Refiecting White Light Bulbs. Ideal for Disco
Lights. Edison Screw 75peach or 6 for £4.0r 12 for £7.50.
MAINS TRANSFORMERS Primary 240V A.C. POST
250-0-250V 70mA, 6-5V, 2A....... £
250-0-250V 80mA. 6- JV 3.5A,6-3V 1
g(s)g—g gSOV 250mA,6-3V4A C.T. SV/6 IV 2A.

V 120mA, 2x6-3V 2A C.T.; 5V 2A £2
220V 45mA. 6-3V 2A £1
GENERAL PURPOSE LOW VOLTAGE
Tapped outputs available
2amp 3,4,5.6,8,9.10, 12,15, 18,25 and 30V ............ £2
| amp 6, 8, 10, 12, 16. 18, 20, 24, 30. 36. 40, 48,60.....£6.00  £2
2amp 6. 8, 10, 12, 16, 18,20, 24, 30, 36.40,48,60.....£9.50  £2
amp 6.8.10. 12,16, 18, 20, 24.30. 36, 40, 48, 60...£12.50  £2

5amp 6, 8. 10, 12. 16, 18, 20, 24, 30, 36, 40, 48, 60..£1600 £2
PO!

ST POST
£200  80p  6:0-6V.100mA.. £1.50
130 809 20V 40V.60V. s £400 £2
[£200 80p 50 £1
£3.00 1. £2
lov Saand 17v0|7v £1
£2 £
0.5.8.76: mv.J,auso £1 £1
350 £1 £2
£375 £ i2
350 £ H
330 £1 80p
AUTO'T FORMERS 115V to 240¢ 500 £2
CHARGER TRANSFORMERS - RECTIFIER
-12V-3 £4.00  £2 6-12V-2a 80p
1£6.50  £2 6.12V-4a 80p

R.C.S. LOUDSPEAKER BARGAINS
3 ohm. 6 x 4in., 5in, 7 =« 4in. £1-50. 8 x 5in. £3-00. €4in.
£3-00 8in. £3-50 10in. £4-00. 12in. £4.-50.
8 ohm. 23in. £1.50. 3in. £1.50. 5in. £1-50. 8in. £3-50. 12in. £4-50
16 ohm. 6 x 4in, £1-50. Sin. £1-50. 8in. £3-50. 12in. £4-50.
10 = 6in. £3-50, 25 ohm 33in, 35 ohm 3in. £1-50.

R.C.5.LOW VOLTAGESTABILISED a
POWER PACK KITS 90-100 mA Post 75p £2 9 5
All parts and instructions with Zener diode printedcircuit. rectifiers and
double wound mains transformer input 200-240 a.c. Output voltages
available 6 or 7.5 or 9 or 12V d.c. up to 100mA. State voltage.

PP BATTERY ELIMINATOR. BRITISH MADE £ 5
Mains power pack 9 volt 4UU ma stabilised.

with overload cutout. Plastic case size 5 x 54 x 2{ bunable Radio/
Cassettes. DELUXE Switched Model 3-6-74-9V. 400ma £7.50.

THE“INSTANT"BULK TAPE ERASER
Suitable for cassen:s and all sizes of tape reels.

.C. main~ 200/23 Post A
Leatlet S.A E. £8 95;

HEAD DEMAGNETISER PROBE £5.00 =

A.C. ELECTRIC MOTORS POST 75p
2 Pole, 240V, -2 Amp. Spindle - 143 x
0-212in. £1-75. Zpore 240V, 15 Amp.
Double spindle — 1-75 x 0-16in. Each
2 Pole, 120V S Amp. Spindle -
0 75 x 0-2in. Two in series=240V. 50p
cach. Brush Motor. From a Food Mixer
240V, -3 Amp. High Speed and
Powerful. Spmdle—O-S x 0.25in. £2-95

ALUMINIUM CHASSIS 18 l.w.g. Undrilled, 4 sides, riveted
corners: 6 x 4 x 21in. £1.20: 8 x 6 x 24in. £1-50: 10 % 7 x 24in.
£1.90: 14 x 9 x 2in. £2.50: l()xéxﬂ-m £2-40: 12 x 3 x 24in.
£1-50; 12 x 8 x 24in. £2:20: 16 x 10 x 24in. £2:70.
ALI ANGLE BRACKET 6 x 1 x gin. 25p.
ALUMINIUM PANELS 18 s.w. |2 x 12in. £1-30: 14 x 9in.
£1.20: 6 x 4in. 36p: 12 x 8in. 90p: 10 x Tin. 80p; 8 x 6in. 6Cp:
14 x Xin. 60p: 12 x Sin. 60p: 16 x 10in. £1-40; 16 x 6in. 9Cp.
ALUMlNIUM BOXES.MANY SIZESIN STOCK

45 2L x 2in, £1.00: 3 x 2 x lin. 6x4x2m£l308x6x
3in. £2]0I2x5x3m £2.30:6'x 4 x 3in. £1.60: 10 x 7 x 3in. £2.50.

[HIGH VOLTAGE ELFCTROLYTICS
50/500V ...£1-20

12433 380V

DELUXE BSRHI-FIAUTOCHANGER

Stereo @cramic Cartridge

Plays 12in.. 10win.. or Tin records £20
Autoor Manual. A high quality umit

240V AC. Post on
L Size 134 x 114in. All

[ Above motar board 35mn. ‘ Decks
Below motor board 241n.

BSR Single Player P207 cueing device,

ceramic cartridge. £17 post £2

Garrard Single Player 730 SP metal turntable,
cueing device, Snake arm, Magnetic cantridge. £27.50 post £2

BSR. C172. Slim arm. Metal Turntabie Ceramic

Head. Cueing Device Auto Stop £20 post £2

BSR Auto Changer. 11in. Turntable. Budget
price. Stereo ceramic, reliable unit, 3-spee§.

£17-50 post £2

ISKRA. Disco Deck 3 speed stereo £9.95,, £18 pair post free

Z== 169 KENSINGTON HIGH STREET, g
| Lonpon, ws 019375548, P

Rapid Mail Order 65p mini Callers Wet:
Barclay - Access — Visa. Lists 30'. Closed Wed.
Radio Components Specialists

337, WHITEHORSE ROAD
CROYDON, SURREY, U.K. TEL: 01-684 1665.

Practical Electronics July 1981

83




TTLs by 74184A 150p | 4000 SERIES | 93 SERIES VEROBOARD TRANSISTORS |*BFR80  25p | TIP33A  90p | *2N3706/7 14p| SOFTY
TEXAS 74185 150p | 4000 18p 9301 160p 0.1 AC126 25p | *BFR81 25p | TIP33C 114p | *2N3708/9 12p fdeal hardware/software deve-
74186 500p | 4001 22p | 9302 176p {copper clad) AC127/8 20p | 8FX29  30p | TIP34A 115p|*2N3773 300p| lopment tool. Kit £100
7400 11p | 74190  90p | 4002 20p | 9308 316p | 2 xsg 78p| AC176 25p | BFX30 34p | TIP34C 160p | *2N3819 25p| £1.50 P&P. Expansion board for
7401 12p | 74191 80p | 4006  95p | 9310 27Bp | 2 x 85p| AC187/8 25p | BFX84/5 30p | TIP35A 225p [*2N3820 50p| programming +5V EPROMS.
7402 12p | 74192  90p | 4007  25p | 8311 275p | 3§ x 34 85p| AF116/7 50p | BFX86/7 30p | TIP35C 290p | 2N3823 70p| Ready built
G mIma e MR e\ s, IR e e O e, o
p x P P 3 p
74504  60p [ 74195 95p | 4010 so: 9316 zzsz 4 x17 420p | AU107 ~250p | BFY50 ~ 30p | TIP4TA  '65p (°2N3305/6 20p| meyNi FLOPPY DISC DRIVE
7405  18p [ 74196 95p | 4011 22p | 9321 225p | Ptof 100 pine 500 | BC107/8 11p | BFY51/2 30p [ TIPAIC  78p| 2N4037 ~65p| {130 40 Trash DOUBLE/
7406  30p | 74197 BOp | 4012  18p | 9322 150p | Spotfacecutter 85p [ BC109  11p| BFY56  33p | TIP42A  70p | 2N4058/9 12p| oiNElE pEnSITY o o €130
7407  30p | 74198 150p | 4013  40p | 9334 340p | Pin insertion *BC117  20p 8FY90 90p | TIPA2C  82p|°2N4060 12p L
;zgg :;p 74199 150p | 4014 84p tool 99p (*BC147/8 9p | BRY3 45p | TIP2955 78p :2N4061_;2 18p
s AL I AP - Ao e e A i R b ] e—
7411 24p | 74251 100p | 4017 60p | +avioats  S00p | PEN -8C158 . 11p 'au105 190 TIP54  150p | *2Na4 ?"3 2701 UV140 - Erasers up 1o 14
7412 208 | 74229 2008 | 4018 890 | <AYI 1333 §58p | Plusspool  328p(LB5180c 125 [+BUI0B  280m |TIS33 30| 2N4427 a0n| EPROMS in approx. 20 mins
7413 3o0p | 74265 756 D | AY1a328  320p | Spare spool . 5 1 ol 1 B P | Siide in-tray for safety. Mains
0 p [ 4019 4Sp | +AY15050  140p | vores sop|°BC172  12p| BUI09 225p |*ZTX108  12p |*2N4871 60p ide in tray for safety. Mains
7414 40p | 74278 250p | 4020 90p | AY-3-B910 700p | Combes 7peach BC177/8 17p .8U205 200p | ZTX300  13p|°2N5087 27p| and Erase indicators. £61.50
74C14  60p | 74279 100p | 4021  110p | AY3-8912 650p BC179 ~ 18p [*BU208  200p | ZTX500  15p|*2N5089 27p
7416 27p | 74283 140p | 4022 100p | AYS 1224A 240p :BC182/3 10p |:BU406 145p (-2TX502  18p| 2N5172 27p [ oo en ooy
7417 27p | 74284 250p | 4023 20p | *CA3019 80p | NES55 20p| *BC1B4 11p .E300 S50p |°ZTX504 30p | 2N5179 90p F 4
7420 17p 74285 250p | 4024  50p | CA3028A 90p | NE556 60p| BC187  30p (*E308 50p | 2N457A 250p| 2N5191 83p| Full size Qwerty Keyboard,
7421 30p | 74290p 150p | 4025  20p | *CA3046 70p | NESE4 420p|18C212/3 11p | J310 50p | 2N696  35p| 2N5194 90p| 2K Ram, 8K HYPER-ROM,
7422 22p | 74293 150p | 4026  130p | *CA3048 225p | NE5S65 130p| *8C214 12p | MJU2501 225p | 2N697 25p .2N5245 40p | UHF TV output kit £120
7423 34p [ 74294 200p | 4027  50p | CA3080E 72p | NE566 165p| BC461 ~ 38p | MJ2955 90p | INE9B  45p|2N5294  55p | Reagy byilt £150
7425  30p | 74298 200p | 4028  84p | RC4136 90p | NES67 140p| BC477/8 30p | MI3001 225p | 2N7064 20p|°2N5A01 50p| oe UL o BRSY
7426  30p (74365 60p | 4029 100p | *CA30B9E  225p |*NE571 425p|BC516/7 50p |*MJE340  65p | 2N918  35p|°2N5457/8 40p g -
;:gg ggp 74366 60p | 4030 55p | *CA3090AQ 375p | NE5534A 250p .BC547B 16p | MJE2955 100p | 2N930 18p .2N5459 40p
7428 30p 74367 60p | 4031 200p | CA3T30E  100p | PLLOZA §00p .acsagc 180 | MJE3DSS 70p | NT13]  50p|*2N5460 60p | poyWER SUPPLY UNIT
7430 17 74368 60p 4033  180p | CA3140E §0p | RC4151 400p | *BCES g gp IMPF102 d5p | 2N1132  30p| aN54Bs  4dp( POWERDUC I TE
74130 50p | 74390 140p | 4034  200p | CA3160E  100p | S5668 270p | "BC559C  18p | *MPF103/4 40p | 2N1613  30p|°2N6027 48p Amp, olts, Ready
7432 30p | 74393 140p | 4035  110p | CA3I61E  140p [SADI024A 1250p| 8CYIO 18P MPF105/6 40p [ N1711 30p| 2N6247 190p | built £18
2 P | 74490 225p | 4040  100p | CA3162E  450p | SFF96364 800p| BCY71/2 22p| MPSAOE 30p | 2N2102  60p| 2N6254 130p | (Suitable for fully loaded
;43g 300 4041  80p | CA3189E  300p | SN76477 175p| BD131/2 50p [*MPSA12 50p | 2N2160 300p| IN6292 650 | Acorn Atom and many
4 P 4042 80p | FXx209 750p | TA7120 200p| BD135/6 54p |°MPSA13 50p | 2N2219A 30p| 2SC1306 200p other applications.)
7440 17p 4043 90p | HA1388 260p | TA7204 250p| 80139 56p .MP$A43 S§0p | 2N2222A 30p| 2SC1939 300p .
;22;1« ;gn 4044 90p | ICL7106 850p | TA7205 250p| 80140  60p|°MPSA20 50p g:ggggl« §gp 25C2028 150p
7443 112p 2829 }38: :Sk,?%??s ’38" K;g%é 228" gg;i? -6,8: W%ﬁ?g gg: IN2646  50p %285853 288:
7442 112p 4048  55p | LF351 asp |*TAAB21 275p| BDYSS 200p (*MPSUOG 63p | 2N2904/5 30p| 3Ni28° 1200 E;(v: A#c??e?s:tﬁ: system
7445  75p 4049 45p | (F356 95p [TBAG41B11 300p| BF115 "36p| MPSUSS 78p| 2N2906A 24p| 3N140  100p | (O PTI98 Versslie system
7446A 93p |74LS SERIES | 4050 45p | (M301A 27p [*T8A651 200p| BF167 30p | OC28 130p | 2N907A  30p| 3N141 110p p o
AT SRS 0plg 13 LS00 RERTEe [fa0s! 80p | (M311 70p |*T8AB00 30p| BF173  30p| OC35 ~ 130p (°2N2926  9p| 3N201 110p | Compact memory expan-
7448 80p (74L502  14p| 4052  80p | LM318 200p [*TBAB10 100p| BF178  36p(°R20088 200p | 2N3053 30p| 3N204 120p | sion PCB. 8K RAM(2114)
7450  17p [741S04  14p| 4053  80p | M319 200p |*TBAB20 90p| BF200  32p|°R20108 200p | 2N3054 &5p| 40290  250p | plus 4 Eprom sockets for
7451 17p |74LS05  22p| 4054  150p | LM324 45p |°TCA940 175p| 18F244B  35p(*TIP29A  40p | 2N3055 48p| 403612 46p| 5708 2716. 2732 Eproms.
7453 17p {74508  22p| s4055 125p | LM339 75p | TC45004  250p | °BF2568  70p | "TIP29C  S5p | 2N3442 140p| 40409  100p | [t . €1 O € 26 “PIE T
7454  17p |741S10 20p| 4056 160p | (M34B 95p |*TDA10044 300p| BF257/8 32p|°TIPI0A  48p | IN3553 240p| 40410  100p . y
7460 17p |74LS11  25p| 4059 600p | * M377 175p | TDA1008  320p .BFZSS 36p .TIP30C 60p .2N3565 30p| 40411 300p | bufferred and decoded lay-
7470 36p |741S13  30p| 4060 115p | *LM380 75p | TDA1010  225p| 'BFR39  25p|*TIP31A  58p |°2N3643/4 48p| 40594 120p | out. PCB £17.50
7472 30p |74LS14  50p( 4063 120p | *LM381AN  180p [*TDA1022  600p| *BFR40  25p| TIP3IC  62p |°2N3663 ~ 20p 40595 120P Interfacing instructions
7473 30p |74LS20 20p| 4066  55p | LM386 96p | TDA1024 120p| BFR41  25p| TIP32A  68p | *2N3702/3 12p| 4067 supplied
7474 24p {741S21  25p| 4067 450p | (M709 36p | TDA10348 250p| *BFR79  25p| TIP32C  82p |*2N3704/5 12p 40871/2 1009 :
7al3s 130p 791530 200|088  zan | LMTIO 50| TDAiIO 3908 onit HEADER
P | LM725 5. TDA2002V 325p MEMORIES
7476  35p (741832 27p| 4070  30p | Lm733 Toop 2002 320p| 2102-2L 1209 %‘5"1’015? ao0p | LOW Pnopsus DIL soc:(BE*rsAav*rEx%g PLUGS
7480 S0p (74LS33  30p | 4071 22p | m741 20p | TL064 150p| 21078 500p | AY5 1013A 400p MP'" wP 8 pin J53 %s pin 290 | 16 pin 60p
7481  100p |741S38  30p| 4072 22p | (M747 70p | TLO71/81 asp| 2111-3 400p | 1M6402 as0p | JaPin 190 gg pin K2 2 pin 2op |24 pin_g0p
7482 84p (741542  60p| 4073 22p | LM748 38p | TLO72/82 75p| 2112-4 300p pin P 22 pin (2 A (I P 140 pin275p
7483A  70p |74LS47  60p| 4075  22p | LM2917  250p | TLO74 130p| 2114 (250n5)300p CHARACTER
100p 741855 30p| 4076 107 | (M3900 80p | TL084 110p| 2114 (450n5)1200p | GENERATORS WIRE WRAP SOCKETS BY TEXAS
7485  100p (74LS73  30p| 4081 25p | LM3909 70p | TL170 50p| 4027 375p | RO.3-25613UC . 600p | Bpin 25 18pin  50p 2apin 70
Ja86  J30p 741578 27p| 4082 2Zp | M3911  130p | UAAITO  175p| 4044 900p | RO'3 3513LC  650p | 14pin  35p 20pin 80 28pin  8op
7489 210p |741575  20p| 4093 €0p | Lm3914  225p | ULN2003  100p| 4116 2000 | 5N 745262AN €10 | 16pin  40p 22pin  €5p  40pin  100p
74804 30p 174L876 45| 4094 1750 | LM3915  225p | UPC1156H 300p| 5101 320p pi P P P p P
74391 80p |74L583  70p( 4098 100p | LM3916 225p | XR2206 300p| 6810 200p
7492A  46p |741S85 BOp| 4099  130p | (Ma136  120p {*zN414 30p ROM/PROMS KEXBOARD SUBMINIATURE | ANTEX SOLDERING
7493A  30p 741586 40p( 4412 1100p | LM13600 120p | ZN419 225p 700p | ENCODER SWITCHES IRONS
7494 84p |74LS90 S0p| 4502 120p | M83712  200p | ZN424E 135p 743195 225p 52376 £7 | TOGGLE C-15W a15p
7495A  60p (741593 = S0p{ 4503  70p | *MC1310P  150p | ZN425E  400p| 743287 350p SPST 8Sp!  Cx-17wW 425p
7496 60p |74L5107 45p| 4507 55p MC1458 48p | ZN427E-8  750p| 743387 350p SPBT 58p CCN-15W 425p
7497  180p |74LS112 100p | 4510 90p | MC1495L  380p | ZN1034E  200p| 745471 700p | SUPPORT DPDT 60p| x25 440p
74100 100p (7415123 60p| 4511 90p | *MC1496 70p | 95H90 800p| 745571 650p | DEVICES DPDT 85p
74104  65p |74LS124 180p| 4514  250p | *MC3340P 120p 93427 a00p | 3242 800p | (Centre off} SPARE BITS
74105  65p (74LS125 45p| 4516 110p | MK50398 750p 93436 8500 | 3245 450p | Pushtomake 15p CON/C 0
74107  34p |7415126 45p| 4518  90p | MM57160 820, o 3aas e20n | 8522 600p | break 25p| GCCN/CX Sore
e HE 7415132 60p| 4520  100p | NES31 150p VOLTAGE 93448 900p | 6532 800p | *SLIOE DPDT 18p v
p (74LS133 6€0p| 4521 250p | NEGS5S 20p | REGULATORS | (p 6821 200p | "ROCKER SPST28p 5 MER TS
74111 70p (7415136 50p| 4528 100p Us 6850 200p | swAFER SPARE ELE
74116 100p |74L5138 55p( 4532  140p Fixed Plastic T0-220 | CP1610 930p | cocs 325, C/CX/X25 180p
74118 100p |74L5139 55 1802 750 P [ 1en2w 45p|  CcN 200,
P p| 4534 550p 1A +ve ve P | 6875 600p | 3p/aW 45, (d
74119 120p |74LS151 100p| 4536 375p | 5V 7805 60p 7905 60p | 2650A £16 | 250 990p | SHaw 43p|  IRONSTAND 160p
74120 100p |74LS153 60p| 4538 140p | 12V 7812 60p 7912 60p| 6502 S50p | oy 850p | 2p/6W a5
74121 28p 7415154 200p | 4543  180p | 15V 7815 60p 7915 60p| 6800 400p | )02 320p P| VEROBOARDS
74122 48p |74L5155 90p| 4553 320p | 18V 7818 60p 7918 70p| 6802 €50p | 2972 200p DIP 8readboard
74123  48p |74LS157 50p| 4560 250p | 24V 7824 60p 7924 70p| 80BOA 450p | 8212 oA | p—— 2157 o 325p
74125 55p |74LS158 90p| 4569 180p | 100mA T0-92 8085A 650p | 22 2500 | GrL SWITCHES, {Suitable for 20 x 14 pin or
74126  60p |74LS160 90p| 4583 120p [ 5V 78L05 30p 79105  70p( INS8060 £10 | 52%6 275p | Bwor SPST 1200 | 16 16pinDILICs) OIP
74128 7Sp (74LS161 75p| 4584 75p | 12V 78L12 30p 79L12  70p| 280 550p 8228 300, way P 8readboard as above with tracks
;:}gg ggp %t |g§ ggp 40097 90p | 15V 78L15 30p 79115 70p| Z80A 650p 8251 4505 for 31 way ct 375p
P ] P | 14433 1100p | OTHER REGULATORS EPROMs 8253 800p | ZERO FORCE
7aral  50p [74L5164 75p| 14500 700p [ {M309K  135p T8A6258 120pp| 1702A 850p | 8255 450p | INSERTION B e T o
74142 200p |741$165 120p| 14599 290p | (M317T 200p  TL430 66p | 2708 300p | g523 800p | SOCKET SifesyiRlodin 1200
74147 1308 |7418173 1300 (M323k  500p 78HOSKC  850p | 2716 400p | 8259 Bogp | 24pi £7| 5100 Busboard £1
74148 100p |74L3173 100p LM723 37p  78MGT2C 1400 | cpysyaLs 8279 950p
74150 100p |74L5175 90p \NTERFACE ICs 32.768KHz 250 | 389010 3997 | EDGEBOARD CONNECTORS 0.186" PITCH
741514 60p |74LS181 320p | DP8304 as0p | OPTO-ELECTRONICS 100KHz  300p | Z80API0 2
74153 60p |74LS190 80p | MC1488 .,5" 2N5777 45p 0OCP71 130p | 1.00MMHz 320p Z80CTC 500p | 2 x 10 way 85p 2 x 22 way 135p
74154  90p [74(S191 80p | MC1489 15: ORP12 90p ORP6O 0p | 1:8a32MHz 325p | 2805CTC 15008 | 2 x 15 way 100p 2 x 25 way 160p
74156  90p (7415192 80p| 58174 ORP8&1 90p TILTB 56p | 2.00MHz  325p | S50000nr 1500p | 2% 18way 120p
74157 50p (7415193 80p| 75107 1sop LEDS 2.476MHz  325p | 5300 Dpin 12000
74159 120p (74151956 90p| 75182 230p | 0.125" 0.2’ 3.2768MHz 300p | 5357007 22005 | COUNTERS CRT CONTROLLER
74160 70p |74LS196 90p| 75324 375p | TiL32 55p TIL220Red  16p | 3.6864MHz 325p | t4c71a414 Joop | 74C925 550p 96364 €8
74161  70p |74LS221 90p| 74325 375p | TIL209Red  13p  TIL222 Gr 18p | 4.00MHz ~ 290p | \aci4412 800p | ICM7217A 850p 6845 £10
74162  70p |74L5240 140p| 75361 300p | TIL211Gr  20p TIL228Red  22p | 4.1943MHz 300p ICM72168 £20 6847 £9.50
74163  70p |741S241 120p| 75363 225p | TIL212Ye  25p MV5491TS 120p | 4.4336MHz 125p ZN1040E 700p 5027 £15
74164  90p [74LS242 120p| 75362 350.; TiL216 Red  18p  Clips 3p | 5.00MHz  325p
jates  30p |7418243 1206 75451 720 | pispLavs FDsoo 1200 | ES9VNZ, 300 UK101: INTERFACING COMPUKIT
74167 1808 |741S245 1500| avse "’ 26" 30158 200p FND507 1208 | goomH: 3008 (C t PE)
74170 200p |74(3251 90p 1608 | buoa 140p MAN3640 1750 | ggermb:  300p ey
74172 300p |74(3253 75p| ares  1eon DL707 e 140p  MAN4640A 200p | j500MHz  310m HARDWARE:
74173 12°p 74158257 gop ngg ‘Isgp DL707 Gr 140p TIL31 800p | 10'70MHz 300p Decoding Module Kit - PCB £27.50 + VAT
74174 90$ 7405259 1205 811595 ‘IZOP DL747 Red 225p TiL312/3 110p | 16 00MHz 350p Display Board Kit . PCB £9.50 + VAT
74175 85p [74LS266 90p| 810596 140: FDL73776’ 225p ,Tr'Lg§1/2 130p | 18'00MHz 300p Analogue Board Kit - PCB £47.00 + VAT
74176  90p [74LS273 130p| 811597 140p posS 120p kL) 140p | 18 432MH: 350p The analogue Board kit includes D/A Converter, 8 Channel A/D Converter,
74177 90p |74LS367 SO0p| 81LS98 140., DORIVERS 7750 200p | 19.968MHz 390p AY-3-8910 Prog. Sound Generator, 6522 VIA giving timing and counting
74178 160p |74LS373 120p| 9601  120p | 9368 250p 7760 200p | 27.145MHz 325p functions plus extra 16 bit port.
74180 93p |7415374 120p| 9602 220p | 9370 250p NSB5881CC 570p | 38.6667MHz 350p.
74181 160p |74LS378 100p SOFTWA
74182  90p |74LS393 120p COMPUTER BOOKS (NO VAT) €60 CASSETTE TAPE containing all the numbered programs ofslgg sa\;r;
; g .80 +
Introduction to Microcomputers Vol 0 595p NEW RETAIL
Introduction to Microcomputers Vol 1 630p T FIRMWAR
* SPECIALS & | viciosiniriscng Tocrmiaues 0959 | SHOPAT | adbigmccoouror |
21141 (450ns) £1.40 TTI Cookbook 715p 305 Edgware Rd., Contains Nigel Climpson's versatile Screen Editor described in PE plus
2716 (+5V) £3.00 | C-MQOS Cookbook 750p London W2 Rapid Screen Clear. Checksum Load, Checksum Save and Au%io 9Rsouliczsf
4116 (200ns) £1.40 | Please add 70p p & p per book. Ll

VAT: Please add VAT at Please add 30p p&p & VAT. TECHNOMATICLTD.

15% on total order value. Government, Colleges, etc. Orders accepted. 17 BURNLEY ROAD, LONDON NW10
Access & Barclaycards
Accepted.

CALLERS WELCOME Mon. Fri 9.30-5.30 {2 minutes Dollis Hill tube station) (ample street parking)

Saturday 10.30-4:30 Tel~01-452 1500 Telex: 922800

Published approximately on the [5th of each month by IPC Magazines Ltd., Westover House. West Quay Road. Poole. Dorset BHIS (JG. Printed in England by Chapel River Press. Andover. Hants.
Sole Agents for Australia and New Zealand — Gordon & Gotch (A/sia) Ltd; South Africa — Central News Agency Ltd.

Subscriptions INLAND and QVERSEAS £11.80 payable to IPC Services, Oakfield House, Perrymount Road. Haywards Heath. Sussex.

Practical Electronics is sold subject to the foliowing conditions, namely that it shall not, without the written consent of the Publishers first given. be lent, resold. hired out or otherwise disposed of by way of Trade at more
than the recommended selling price shown on the cover, excluding Eire where the seliing price is subject to VAT, and that it shall not be lent. resold or hired out or otherwise disp of in a d or in any
unauthorised cover by way of Trade. or affixed to or as part of any publication or advertising, literary or pictorial matter whatsoever.




THE VIDEO GENIE SYSTEM |

| Ideal for smali businesses, schools, colleges, homes, etc |

| Suitable for the experienced, nexperienced, hobbyist,
’ teacher, etc EG3000 |
Series ‘
WITH
NEW |
| % . _BEXTRA
" KEYS! |
| 18K
W ® 16K user RAM
] £279 - . plus extended 12K Microsoft |
. VAT BASIC in ROM @ Fuily TRS-80 Level Il

software compatible ® Huge

| range of software already available ® Self contained, PSU,
UHF modulator, and cassette ® Simply plugs into video

| monitor or UHF TV @ Full expansion to disks and printer

| @ Absolutely complete just fit into mains plug.

L
—_—————
[ YOUR zX80 IS NOW NO
LONGER REDUNDANT
Upgrade your ZX80 to the full animated graphics of the
ZX8B1. (No screen flicker}. For only £12.95 + VAT, in kit
form. Works only in conjunction with new 8K ROM from |
Sinclair {not included).

" WE ARE NOW STOCKING THE
AUTOSTART APPLE Il AT |

powerful than its predecessors And it's more fun to use too
because of built-in features like
® BASIC — The Language that Makes Programming Fun
| ® High-Resolution Graphics {in a 54,000 Point Array) for
Finely-Detailed Displays. @ Sound Capabitity that Brings
| Programs to Life. ®Hand Controls for Games and Other
Human-input Applications @ internal Memory Canacity of
48K Bytes of RAM, 12K Bytes of ROM; for Big-System Per |
| formance in a Small Package. ® Eight Accessory Expansion
Slots to let the System Grow With Your Needs
You don't need to be an expert to enjoy APPLE il Itis a
complete, ready-to-run computer Just connect it to a video |
display and start using programs (or writing your own)} the
| first day. You'll find that its tutorial manuals help you make it |
your own personal problem solver

| 16K £559 32K £589 48K £619

VAT VAT VAT |
The Radio Shack TRS-80TM Model 1il is a ROM-based |
|

computer system consisting of:

® A 12-inch screen to display results and other information
® A 65 key console keyboard for inputting programs and data
| to the Computer ® A Z-80 Microprocessor, the “"brains of
the system ® A Real Time Clock ®Read Only Memory
(ROM) containing the Model lll BASIC Language (fully
compatible with most Model | BASIC programs) ® Random
Access Memory (RAM) for storage of programs and data
while the Computer is on (amount is expandabie trom "16K"
10 "48K" optional extra} ® A Cassette Interface forlong-term
storage of programs and data (requires a separate casseite
recorder, optional ‘extra) ® A Printer Interface for hard-copy
output of programs and data (requires a separate line printer,
optional/extra) ® Expansion area for upgrading to a disk
based system {optional 'extra) ® Expansion area for an RS
232-C serial communications interface {optional/extra)

All these components are contained in a single moulded case,
and all are powered via one power cord

EUROPE’S FASTEST SELLING ONE BOARD COMPUTER

Basic

needed

Kit

Keyboard % 4K RAM Expandable to 8K
on board. % Power supply and RF
Modulator on board. * No Extras

Tape Interface on board. * Free
Sampler Tape including powerful
Dissassembler and Monitor with each

* If you want to learn about
Micros, but didn’t know which machine
to buy then this is the machine for you

Build, Understand and
own Computer

Revised BASIC 3 ROM

OMPUKIT UKTO1

* 6502 based system
money on the market. * Powerful 8K

best value for

Fastest around * Full Qwerty

Plug-in and go * Kansas City

Program your

for only @ small outiay-

‘ NEW MONITOR IN ROM avallable separately £22 + VAT
contains cure for GARBAGE collection routine — allows
correct use of STRING ARRAYS. Suitable for Compukit or Superboard £7.80 + VAT

Opr®
7,
O

KIT ONLY £149 -var

Fully Assembled — £199 + VAT

DEALER ENQUIRIES INVITED

Case for Compukit £29.50

FOR THE COMPUKIT
GAME PACKS 1). Four Games £5.00
Super Space Invaders (8K) £6.50  Space invaders £5.00

Assembler Editor £14.90  Screen Editor Tape £1.90

2). Four Games £5.00
Chequers £3.00
40 pin Expansion Jumper Cable £8.50

3). Three Games 8K only £5.00
Realtime Clock £3.00
All Prices exclusive VAT

T

NEW REDUCED

8K £399
16K £449
| 32K £499
RRP £795 for 32K

'The PEDIGREE PETS

8K Mo
| WoIrTipn

Cassette Deck £55 extra | Ny

PRICES

VAT

Very popular

one Bt

1 ROM 8K Pet 32K & 16K witt
with green

i Bas
fkevt

id

CIF

of sohware o

Interface PET IEEE — Centronics Parailel

HITACHI |
4 PROFESSIONAL
) MONITORS
0" £129 £99.95
12 — £199 £149 ’
|

® Raeliability Solid state circuitry using an IC and silicon
transistors ensures high reliability. ® 500 lines horizontal
resolution Horizontal resolution in excess of 500 lines is
achieved in picture center. @ Stable picture Even played
back pictures of VTR can be displayed without jittering.
® Looping video input Video input can be looped through
with built-in termination switch. ® External sync opera- ‘
tion (available as option for U and C types) ® Compact
construction Two monitors are mountable side by side in a

standard 19-inch rack

=

Decoded £77.00 + VAT

A FORTUNE /

A
PRINTER AND SAVE —

-

" TEAC
DISK

- -

bleeper

Microprocessor controlled answering machine. Plug into
your phone line. Records any phone call messages. Remote

anywhere In"the world. Uses standard cassettes Comes |
complete with mains adaptor, microphone, remote bleeper,
| base unit, cassette with 30 sample pre-recorded messages

only £299 . var '
Interface Cards for Apple, Pet,
TRS80, Nascom and Compukit unformatted singte density capacity
RS232 Interface Cards not ® The FD-50A can be used in double density recording
necessary for parallel. £49 + VAT | mode. AisS SA400 4 b
s . ® The FD-50A is Shugart 400 interface compatible.
Fuli TRS80/Genie Graphics Now Available -
| Including cables Read‘:/ 10 go Fiction Feed Option || || [ il?]ltrg;;lze compatible with Tandy TRS80 expansion
| EX-STOCK. £49 + VAT | ® Also interfaces with Video Genie, SWTP, Heathkit,
= = — —— == = North Star Horizon, Superbrain, Nascom, etc, etc.
5 — = ® Address selection for Daisy chaining up to 4 Disks
Now | || ® Disks plus power supply housed in an attractive grey
| AVay a case.
| PANA 3 40 TRACK
Sonic 11| Single Doubte
l AJ#'TISZQ I | pisk Drive £225 - va Disk Drive £389 - vat
o ||l 77 TRACK
| | Single Double
] | Disk Drive £299 - var Disk Drive £499 - var J
\ SHARP |
PC1211 |
i
| 1 onl £79.90
‘ LOW COST TELEPHONE qo'oc /9.9
ANSWERING MACHINE + VAT COMPUTER
POWER THAT

enables you to listen 1o your messages from

® Programs in BASIC @ “QWERTY" Alphabetic
Keyboard @ 1.9K Random Access Memory
® Long Battery Life.

ONCE FILLED A ROOM
CAN NOW BE CARRIED IN YOUR POCKET!

7N
| —
-

| “Europes Largest Discount
Personal Computer Stores"

Oad,

Telephone: 0101 714 5472526

Ellvery is added at cost. Please make Eheques _and postal orders payaib|8 to COMPSHOP LTD., or phone your order
quoting BARCLAYCARD, ACCESS, DINERS CLUB or AMERICAN EXPRESS number.

MAIL ORDER AND SHOP:
4 Station R

'01-449 6596
OPEN (LONDON) — 10am - 6pm — Monday to Saturday ABCNATD
* IRELAND: 80 Marlborough Street, Dublin 1. Telephone: Dublin 743933 ]
# COMPSHOP USA, 1348 East Edinger. Santa Ana, California, Zip Code 92705 & -

CREDIT FACILITIES ARRANGED — send S A.E for application form.

New Barnet, Hertfordshire, EN5 1QW (Close to New Barnet BR Station — Moorgate Line). |
Telephone: 01-441 2922 (Sales) 01-449 6596 Telex: 298755 TELCOM G
OPEN (BARNET) — 10am - 7pm — Monday to Saturday

NEW WEST END SHOWROOM:
11 Edgware Road, London WZ. Telephone: 01-262 0387

TELEPHONE SALES
OPEN 24 hrs. 7 days a week '




For personal service visit one of our stores.
Our 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

I s, Hammersmith Underground Station is nearby. Call in and see us soon.
® inowr @

® canocur @

320 big pages packed with .
data and pictures of

5,500 iten
. over ems .
.

®eo0°

Qver 100,000 copies sold already! s« Same day service on in-stock lines

Don’t miss out on your copy. s« Very large percentage of our stock lines i stock

On sale now in all branches s All prices include VAT

WH Smith l\?‘ price £1. i Large range of all the most useful components
D In case of difficulty check the coupon below. s« First class reply paid envelope with every order

sz Quality components—no rejects—na re-marks

I‘!akg It easy. a0 Competitive prices

s Your money 1s safe with a reputable company

o ® - , “stock. qual k
o = « o WIth NIAPLIN On price. snice. stack qulty ang secuiy o makes
¢ \$ B

first choice for components every time!

&79 o r--l---------------|
@ o )
ot i Post this coupon now.
. . . Easy to build, l Please send me a copy of your 320 page catalogue | enclose £1 25 I
e (incl 25p p&p) If | am not completely satisfied | may return the
. . SU perb SDeCIfIQatIOR 4 l catalogue to you and have my money refunded If you live outside the I
Comparable with organs selling for UK send £1 68 or 12 International Reply Coupons i
up to £1,000. Full construction details : \ i
ame_ B
l Address - ]
P - i
l i - © PE-7-81
Innllﬁ'"?'l.ml " ELECTRONIC SUPPLIES LTD. | TP L P T Y

All mail to:  P.0. Box 3, Rayleigh, Essex SS6 8LR.  Tel: Southend (0702) 554155  Sales: (0702) 552911



